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FOREWORD

This volume is one of a set of seven giving key characteristics of

Earth-to-Mars ballistic trajectories during the period 1964--1977, which

period is divided into seven launch intervals (one interval per volume),

spaced about 25 months apart. Within each interval, trajectories are

calculated for each launch date and further subdivided into flight time

ranges graduated in 2-day increments.

Launch dates and approximate flight time ranges for this volume

are as follows (only trajectories requiring v/s viva geocentric energies

of less than 40 km2/sec 2 are printed out within a given range) :

Launch date Flight time range

(1964) (days)

Oct 1-Oct 29 240--898

Oct 80--Nov 8 180--418

Nov 9-Nov 23 160-422

Nov 24-Dee 26 140-434

The applicability of these books may be extended by noting the 15-

year cyclic recurrence of Earth-Mars trajectories. Thus trajectories in

1979 approximate 1964 trajectories; 1982 trajectories approximate 1967

trajectories, etc. Simply by updating the trajectories by 15 years, the

results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic

interplanetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suffi-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Venus trajectories during the period 1964-1970.
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I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch- planet- centered escape trajectories. Following

these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the
positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then

be computed which passes through the centers of the

launeh and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Kennedy ), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the

target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-
rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the

variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy Ca, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance

"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this traiectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in
orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

VII
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2-4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a
tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere
at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematically, this is done by

simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor

and semiminor axes of the unit error ellipse. 1 It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

lit should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

. Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without
error.

. Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed
by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits

may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-
tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using

VIII



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

initial conditions obtained from the approximate trajec-
tories contained herein. Of 56 Mars eases run, 29 missed

the target by less than 500,000 kin; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 km. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst case was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

"-Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrival 3 times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane

can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time Tp

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W -- RL × R_ (1)
R L R u sin _I,

'_Or, for convenience, the launch date and flight time can be speci-
fied.

IX
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Fig. 1. Heliocentric transfer geometry

where the angle ,I, is defined below. The inelinati'm 4 i to

the ecliptic plane can be found by

cos i = W. K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle ,I, (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos ,t, = RL • Rp (3)
IB_l IB, I

sin,I, = sgn [(RL × Rp).K'] (I -- cos2_)_i (4)

The velocity vector V of the spacecraft anywhere along
its path may be obtained from

V
V S--R- [(w × R) cos P + Rsin P] (5)

Here, R is the heliocentric position vector, R = IRI,
and V is the heliocentric speed obtained from

v= (cM_) - -;,

4In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
O _Z i _ cr/2.

and the path angle 1" is found from

[,j ]sinr= (1-e 2)(2a-R) esinv (7)

In Eq. (6) and (7), GMs is the universal gravitational

constant times the mass of the Sun (= 2.959122083 )< 10 -4

au3/day2), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (] - e-') - R
cos v - eR (8)

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of

flight Tv by Lambert's Theorem, which states: The trans-

fer time betwecn any two points on an ellipse is a [unction

of the sum of the distances of each point from the focus,

the distance between the points, and the semimajor axis

of the ellipse. Functionally, the theorem is stated as

Tv = Tr (R,, + Rp, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

c = I_p - R,,I (I0)

Fig. 2. In-plane transfer geometry

Since the time of flight Tr and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R = RL and R = Rp. The path angles I_L, rp and true

anomalies 5 VL, V, at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity Vh_, relative to the launch planet may be found

(Fig. 3) by

Vh,. = VL - Vl (11)

where V_ is the velocity of the launch planet at launch
time.

Fig. 3. Determination of the hyperbolic-excess

velocity vector VhL

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector VhL at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are

neglected.

SThe details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector VhL.

The injection energy 6 C_ of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

C3 = V_L (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 km_/sec 2 are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

Rp C 3 (13)
e=l+ GM

where Rp is the perffocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perffocal distance.

If h is the parking orbit altitude and Ro is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R 0 + h (14)

6Cj is actually twice the total energy per unit mass, i.e., the v/s

viva integral.

X!
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 kin. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its
planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

W= R_×S
In_ x s I (15)

NORTH POLE

/

VERNAL

EQUINOX

I

RL d

Fig. 4. Vehicle flight plane

Xll
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with the constraint that the Z component of W is always

positive.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report, a numerical differencing

scheme is used. Basically, the independent variables-

the injection energy C3, declination ,I,._, and right ascen-

sion Os of the outgoing asymptote S of the escape hyper-

bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the time-oLflight TF.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-

eter B is resolved into two components which lie in a

PATH OF PROBE

CENTER OF
TARGET BODY S

INCOMING

A S Y M PTOT E

Fig. 5. Impact parameter B

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S×K'

T - is × K, I (16)

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,

defined by

R = S × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

0 T

K' TARGET

R

ECLIPTIC PLANE- t

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B-T and B'R. B-T=B-R:0

denotes vertical impact on the target. Thus, B • T, B ° R,

and Tr are the three target-dependent variables. If Q_

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B • T/_Qi,

_B • R/_Qi, _Tr/_Q_ are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy Ca,
the declination _I,s, and the right ascension Os of the

asymptote of the escape hyperbola. These variables essen-

tially deseribe the launch hyperbolic-excess velocity vec-
tor since

VhL = (C3)½ (cos _i's cos Os, cos _s sin Os, sin _Ps) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

till
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and
then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.
A small variation AVhL in the hyperbolic-excess velocity

vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V_ = VL + AVhL (19)

where

AVhL = (Cz)_ A_ s [ -- sin _s cos Os, -- sin _s sin ®s, cos _s] ,

(C3)_ AOs [ -- cos _s sin ®s, cos _s cos ®s, 0],

ACa [cos _s cos ®s, cos _s sin ®s, sin _s]
2 (c3)_

where AcI,s, AOs are small angular variations (0.2 deg), and

the energy variation is/xC3 = 0.005 C3.

The semimajor axis a' is obtained from

a' - RL (20)
2 V'Lz RL

GMs

The radial rate RL' is

_ L" , (21)_ v' R,
RL

The semilatus rectum p' and eccentricity e' are

R2L_/V'L2 _ R_)
p' = (22)

GMs

(e'= 1 a'/ (23)

The eccentric anomaly at launch E_ is

hpRL L

sin E'L e' (a'GMs)_
(24)

The mean anomaly at launch M_ is obtained from

M_ = E' - e' sin E_ (25)L

The mean orbital rate n' is

(GMs) _
n' - (26)

at3�2

The mean anomaly at the target M; is

Ug = _' r, + u'L (27)

The eccentric anomaly at the target E_ is obtained from

the expansion

( ) 1[ e' sin Ep 11 AM -- -_ (1 -- e' cos Ep)3l AM"E_=Ep+ 1--e'cosEp

1 [3(e'sin Ep) 2 (1-e'cosEp)(e'cosEp) 1+ 6 _1 --- e" cos Ep)---_ AM3

(28)
if

or

cos Ep :_ 0

e cos Eu -- 1 + _/(e cos Ep - 1) 2 + (2e sin Ep) AM
E_ = Ep +

e sin Ep

if

where

cos Ep < 0

AM = M_ - (Ep - e' sin El,)

(29)

The true anomalies at launch and the target v_ and v_

are found from

_,9 t -- RL

cos v' - (30)L
e' Rt,

0 < v'z<Tr if h_, is positive

7r< v'L<2_r if h_, is negative

cos E_ - e'

cos v_ - "1 - e' cos E_

(1 - e'2)_ sin E_

sinv_= 1-e'cosE_

(31)

The heliocentric central angle _I,' is

xV'= ' ' (32)

The angular momentum h' is

h' = Rz_ × V'L (33)
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The heliocentric position vector at the target is

,/RL , h' X RL )R; = Rp _R--LLCOS@ + h' R-----'-_sin _I,' (34)

where

R_ = a'(1 - e'COs E_) (35)

A vector in the direction of perihelion with magnitude e' is

V' × h' RL
Et_ /-,

GMs Rt, (36)

The heliocentric velocity at the target is

h' fR, )v; : _ x \n, + t" (37)

The hyperbolic-excess velocity at the target is

V_p : V; -- V._, (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

,,xR_= R_,-- R, (39)

The impact parameter B is

p. #

B -- (ARp Vhp) V_,p+ aR;,

The flight time error is

aT. = zm_,.v_,
v_g (40)

The partial derivatives are formed by dividing A0s,

AcI,s, and AC 3 into the miss components B. T, B. R, and

flight time error ATr. In addition to the component par-

tials, the quantity _B/_Q_ is defined by

aB F(aB .Ty (_B-R'_2q ½
= L\ aO, / + \-T9-7/ J (41)

The three partials, _B/_os, _B/_'bs, _B/_Cs, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following
formulae,

from whence

and

OB'T__ -2C3 bB'T

_au au 0C3

bB*R_ -2C3 bB-R

bau au 0C3

(42)

_B _ 2Cs _B

_au au _C3
(43)

OTp_-2C3 aTe,
Oau au aC3 (44)

where au is the astronomical unit-to-kilometer conversion
factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

AVh_ = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs
by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error ATF may be obtained. The partials

OB/_GMs and _Te/OGMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

AGMs = --2.4 )< 106km3/sec2 corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

AB,p = 2.4 )< 106 _B/_GMs, and the corresponding flight

time error is ATr,p=--2.4X 106OTF/3GMs, which is
sign sensitive.

D. Mid-Course £xecution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The
semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out
a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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_2 as • R

MAPPING BY

8B -T

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mopping of mid-course execution error

_B • T __B • T _B • T

_s 8Os _Ca

_B. R DB. R _B- R (45)
K = ._¢;_ ao_ ac._

• STy 8Tr _T_._Z

Now define a Cartesian coordinate system X,,X._,X3

such that

8._, = VhL8%

8_;_ = - (VhL cos 'G) 8Os

_k 3 = _VhL- _C3

2VhL

Then a new matrix F can be formed,

F

m

_B • T 8B • T _B • T

_B • R _B • R _B • R

8Tr _Tr _TF
-- "'"7"-

_X, _X2 OXa

where

(46)

(47)

_B. T 1 8B • T

_B.T -1 8B • T

DX 2 VhL COS ¢])E DON

_B.T _B.T
-- 2Vhr--

8B . R 1 8B • R

_Xl VhL D_s

_B.R -1 _B • R

_X_ VhL cos 'l's

_B • R _B • R

_X_ 2Vhr --_C3

DOs

_Tr I _T F

DX1 VhL _S

_Tv -1 _T F

_X= V_cos _s DOs

8Tv _Tv

_ = 2Vh_---_C_

(48)
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Let the spherical distribution of midcourse velocity

errors be described in the Xl, X2, Xa system as

statistical expectation _ i_ + 8 i_ + _ = 3 o_ (49)

where ov will be taken equal to 0.1 meters/see. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M A -1 8M r = 1 (50)

A : _r2FF r =
I )qx )q2 X131

X22 Xzz

Lsymmetric )%._

(51)

8M = (SB • T, 8B • B, STy)

The elements of the A matrix are:

f l (OB "T_ 2 1 (_B °T_ 2
x,, = ,,_LC-:_\-__-_ / + c_ _os_% \ ao_ /

+4c
5\ ac3] I

)<

1 (_B ° T_(OB.R_ 1 (OB-T_

0B-R'_+ 4C (0B-T'_(_B.Ry]

+ J

c3 cos=_; \-T_-_ / \ ao,_/

2r l/aB.R'_ 2 1 (aB,R'_ z

C /aS- R\ =]+4 )

'_'23 : OV2

+

,

A,_'s = Ov -- _ -1- -t- 4C 3

(52)

The quantities in the A mah'ix can be interpreted as

standard deviations (sigmas) and correlation coefficients

(rhos) according to

o_ = (X,,)_

o£ = (X2=)_

,,_ = (X_)_

)t12

PRT -- (/_'11 /_2Z) 1"_

'_-13

PrF = ()t_,A33)_

)t23

Per - (X___X_3)_

(53)

Then the A matrix becomes

i ----

0_ PRT OR OT

symmetric

ORrOR_rp (54)

It is often of interest when describing only miss com-
ponents to consider

o_ = (o_ + o_)_ (55)

and to diagonalize the upper 2 ><2 portion of the A (the

miss component elements) to get

m

01 0 P13 0"1 03

symmetric

A* = LAL r =
P23 02 0"3

ol

(56)

where the matrix L is given by
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L

m

cos 0 sin 0 0

-- sin/9 cos 0 0

0 0 1

(57)

The angle 0 is positive when turned counterclockwise

from the T axis, and has been chosen such that ol _" oz.

This is accomplished by

I 1I- 2pRr -1

o L()( )J= - tan .....
2 or oR

(58)

where 0 is in first quadrant if pRr is positive and 0 is in

second quadrant if p_r is negative. Notice that o3--o_,.

The two-dimensional error ellipse described by ol, o2,

and 0 is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B-R

f
B-Tr

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Kennedy using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, Vhc. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in VhL.

The X3 axis is along Vhc; the X1 axis is in the direction of

a positive differential change in asymptote declination

¢I,s; and the X2 axis completes the system.

NORTH POLE

Xl

/ "--./°,,,
_\\\ [

VERNAL EQUINOX q"

r

Fig. 9. Orientation of the Xi Cartesian coordinate system
to describe uncertainties in the hyperbolic-excess

velocity vector Vhc

Let X represent the vector of velocity errors in the Xi

system just described; X -- (&_l, _X..,, _X3) r, where T indi-

cates the transpose. The average of any function of X,

[ (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written E[ (X) or as [ (X). When X has a Gaussian

(normal) probability density function, the distribution

can be describe_ completely by specifying EX and

E [(X- X)(X- I_)r], tile mean and covariance of X,

respectively.

When all parameters influencing our knowledge of

have been considered, EX should be zero and then the

description of our uncertainties in X can be adequately

given by Covar X, defined above. For convenience, the

symbol A_, for Covar X, is introduced.

Covar]K = E F (X- X_) (*- ,_r 1 (59)
L /

XVlll
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Note that

A_ = 8>t,8_tl 8_8_2 _2_3 (60)

is a 3 )< 3 real symmetric matrix. The diagonal terms are
the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how Ai has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth _ .............. Depends on launch time.

3. Injection region ................. Depends on time in perking orbit;

shorl or long coast less than I

revolution is current practice.

4. Declination of VhL, _S ........... Depends on target position at

arrival date and injection

energy, C:.

5. Magnitude of VAL ----- VhL = {Cs) ½

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe how the uncertainty

in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing

tracking accuracy

1. Station locations .............. A spread of latitudes is very
desirable.

2. Total tracking time

3. Tracking data types ........... Range R, range rate R, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time TF and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 5_ it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those available from tracking with the DSIF

stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north
were considered. Data accuracies of 0.02 m/sec in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,

and tracking was simulated in the first 24 hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be

XIX
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most feasible. In the future these approximations will be

refined as necessary. The h_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-
sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed

earlier in this section. In order to express the effect of

these uncertainties in VhL in tenns of target error, two

steps must be performed. First, a set of coordinates M1 at

the target planet for expressing the errors (M1 cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system
defined previously.) The matrix U1, which maps X to the

desired M1, is then determined.

SB • T'_

\_s /

(61)

The covariance of M1 is given by

Covar [Ma] = M1M_ = U1A_Ur_ = AM, (62)

The determination of U_ for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

K

m

_B • T _B • T _B • T

_B'R _B" R _B'R

0cPs a@s 3C._

3T___£ 3T___Z _TF
a_s a®z 3Ca

(45)

By postmultiplying K by

A

m

1

VhL

0

0

--1

2VhL

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the
T-R-S coordinates used for M, This transformation B

is simply

1 0 0 1

B= 0 1 0 (64)

0 0 - Vhp

since 8S = --VhpSTL. Thus our U, matrix is given by

U_ = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is

applied. Since all of the coordinates of M1 have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M 1A_d' 8M r = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are
not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM_ in an
alternate form:

.r ]a_, pRraran prsaras

AM_ = IPRTaR(r r a_ pna, Gnas

kpTsO',_rT pRS(rS_R 0 .2 J

(67)

It can be seen that AM, is completely described by -r, aR,
Ors,prs, pns, Orn, because of its symmetry.
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch
date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC
CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-
betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RC GL GP ZAL ZAP ETS ZAE ETE ZAC ETC CLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL, RL ---- [RL I

LAL,/3L

LOL, XL

VL, VL = I V_ I

GAL, FL

AZL, E L

HCA, _I,

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours

of the launch date, i.e., the comple-

ment of the angle between the posi-
tion and velocity vectors, RL and VL,

defined by

sin F L RL "VL rr _/ 7r-- _ --_FL_-
RL VL 2 2

the azimuth angle of the probe at 0
hours of the launch date, i.e., the

angle, measured in a plane perpendic-

ular to the radius vector RL, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

VL • _1

cos EL -- VL cos F 6 0 _ EL _ 27r

(RL X VL)" _1'1

sinEL -- [RL X VLI

where _!,1 = (K' - R_ sin ilL) see ilL,

where the superscript 1 denotes a unit
vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

V1, V, =

Line 2

RP, Rp =

LAP, tip

LOP, _.p

AZP, £p

TAL, vL

TAP, vp

RCA, Rca

APO, RA

V2, V= =

Line 3

RC, Rc

Vl

R_

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

Vp

V2

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours
of the arrival date, defined the same

as I_L except that Rp and Vp are sub-
stituted for Rc and VL.

the azimuth angle of the probe at 0

hours of the arrival date, defined the

same as £L except that Rp and Vp are

substituted for RL and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse, This distance is

printed even though the probe may
not transit aphelion.

the heliocentric speed of the target
planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target

planets at 0 hours of the arrival date.

GL, _'L the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

W 1 • VhL rr rc

sin YL -- VhL -- _ J YL L __

where Wl is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, "/p the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

W 2 • Vhp vr rr

sin yp -- Vhp 2 -I yp _

where Wz is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

bdow the target planet. If ],p is posi-

tive, the probe approaches from below

-if negative, from above.

ZAL, _L the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric
radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the

probe leaves the launch planet. It is an

important quantity in the design of

attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity _L is defined as
follows:

• 1

cos _L -- V_L R_ 0 "_ _L -_ 7r
VhL

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the
aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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S

CENTER OF l _B N

TARGET __,__ 8

_B-r --4

T

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit

vector NB (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

CB is the angle subtended at the target center between

the incoming asymptote S and the target--celestial body

line Nn. Thus

cos_B=S-NB=
Vhp"NB

Vhp

since

Vhu
S=--

Vhp

The angle ,TBis the supplement of the angle between the T

direction and the projection of NB on the R - T plane,

defined by

-R - N n

sin_n= sin_B 0_s _27r

-T • N8

cos '/B = sin _B

These quantities are computed for three celestial bodies:

the Sun (_s and ,/s), the Earth (_ and 'le), and the star

Canopus (_c and ,lc)- Thus,

ZAP, _s (or _,) the Sun-target-probe angle. Actually,

this angle should be symbolized ZAS,

but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, 'lg

ZAC, _

ETC, _c

CLP, _rp

the target. If _s < "rr/2, the probe

approaches from the target planet's

dark side. If _s > _r/2, it approaches

from the light side.

defined as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the pro}ection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

cosop = --R a .Spr -TrOop __ 7rP

sin % = --S,,. (W 2 × R_)

where Sp¢ is the proieetion of S on the

target's orbital plane given by

S - W2 (S • W_)

s._- IS - w_ (s-w_)l

Recall that W2 is the unit normal vec-

tor to the target's orbital plane. This

angle is illustrated in Fig. 11.

W 2

CENTER OF T

,,
/-..],, ,,

,.,, /'------.-_ \.. I

"SUN#/'' --'-.I
$,#r

- R ip

_'_ -W 2 x R /

Fig. 11. Definition of op and 7p
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet
ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assuming both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Kennedy ). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

• 1 the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

• : the arc subtended at Earth's center during final

burn out of the parking orbit, to iniection.

t2 the time of final burn.

k; the inverse parking orbital rate, equal to 1/_,,.

v, the true anomaly in the hyperbolic orbit at

injection.

_L the longitude of the launch site.

0L the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

• 1 --- 17 deg

tl = 500 sec

• _ = 8 deg

t2 = 100 sec

k$ = 14.689 sec/deg

vl = 3.7 deg

Rp = 6560 km

_L = 28.317 deg

0L = 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

INITIAL

BURNING,, COASTING _INAL BURNING N

Fig. 12. Ascent trajectory profile

np the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the

parking orbit.

The print array for the PLANETOCENTRIC CONIC

group is:

C3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in

deg; distances are in kin; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST
TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line 1

C3, Ca

VHL, VhL

DLA, q's

RAL, os

BAD, R = IRI

VEL, V = IVl

PTH, 1-

RAP, Osp

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/see 2 and

defined by C_ = V2_L.

the launch hyperbolic-excess
speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined
by

sinF= V-R = jrr
VR 2 2

the hyperbolic-excess speed at
the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for '_sp.

the eccentricity of the escape
hyperbola.

Line 2

LNCH AZMTH, XL

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tL_

INJ LAT,

INJ LONG, 0

INJ RT ASC, o

INJ AZMTH,

INJ TIME, Tl

PO CST TIM, tc

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-
tion ,I,).

the injection longitude, measured

positive east of Greenwich, 0/I
_2,r.

the injection right ascension.

the injection azimuth, or angle
between the projection of the

velocity vector V, on the local

horizontal plane and the projec-

tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied

to the launch time. However,
both times must be consistent.

For example, if launch time is

on the previous day, injection
time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking
orbit, in sec.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,
0_02_2,r.

The quantities T,, R, q,, O, V, I', Z form a consistent set

of injection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coefficients relating variations in
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injection energy C3, declination cI,s, and right ascension
Os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B" T, B" R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line i

_B-T
TDE,

_4,s

_B • T
TRA,

_B
BAU,

_au

-- the partial derivative of the T component

of the impact parameter B, with respect
to the declination of the launch escape

asymptote cI,s, in megakilometers/deg.

-- the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote ®s, in megakilometers/deg.

-- the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy Ca, in megakilom-
eters/km2/secL

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B. R
RDE,

0CI,s

_B'R
RRA,

30s

-- the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote os, in megakilometers/deg.

-- the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

_B-R
RC3,

_C3

Line 3

3Tr
FDE,

_e_s

_TF
FRA,

_Tr
FC3,

_C3

BSP, AB,_,

Line 4

_B
BDE, --

_4,s

BRA,
_os

FSP, ATr,p

escape asymptote Os, in megakilom-

eters/deg.

-- the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C_, in megakilom-

eters/km2/sec 2.

the partial derivative of the flight time

Tr, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused

by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time Tr,

with respect to the declination of the

launch escape asymptote 4_s, in days/deg.

the partial derivative of flight time Tr,

with respect to the right ascension of the

launch escape asymptote os, in days/deg.

the partial derivative of flight time Tr,

with respect to the injection energy C3,

in days/km2/sec 2.

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly

reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote cI,s, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote 08, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec 2.

the flight time error (in see) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-

fectly reflecting area of 3.6 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

_ equal to 0.1 m/see (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially
outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, *r

SGR, ok

SG3, o:,

the standard deviation of position errors

along the T axis, in km.

the standard deviation of position errors

along the R axis, in kin.

the standard deviation of flight time errors,
in sec.

Line 2

RRT, err

RRF, pry

RTF, prs

the linear correlation coefficient relating
position errors in the R and T directions

(dimensionless).

the linear correlation coeflqcient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, oB the square root of the sum of the squares of
_R and or.

_.,3_ p23

R13, p13

the linear correlation coefficient of _2 and

o_ (= or). The same remarks apply to this

number as to ply, except that the _2 direc-

tion replaces the o_ direction.

the linear correlation coefficient relating

_1 and _3 (= or). This number statistically

relates position errors in the _x direction to

flight time errors. If p_._= 1, then a position

error in the ol direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p13 is dimensionless.

Line 4

SG1, o,

SG2, _

THA, 0

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
inkm.

the semiminor axis of this error ellipse (Fig.

8), in km.

the angle between the T axis and the direc-

tion of the _ axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group

is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors

described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

ELI EL2 ALF

The first two lines describe the covariance of M_ by the

method described in Section IIE (Eq. 67):

Line 1

ST, or

SR, O"R

SS, oB

the standard deviation of errors in the

coordinate B • T, in kin.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in kin.
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Line 2

CRT, oRr

CRS, pRs

CST, pr_

the linear correlation coefficient relating

errors in B ° R to errors in B- T, dimen-

sionless.

the linear correlation coefficient relating

errors in B' R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B" T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by M1A-1M r = 1.

Line 3

LSA, the largest semiaxis of the position ellip-

soid, in km. (Emaxis the largest eigenvalue

of AM,, in km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (Emid is the second-largest, or

middle, eigenvalue of AM,, in km2.)

SSA, V-_i_ the smallest semiaxis of the position ellip-

soid, in km. (e,,i, is the smallest eigenvalue

of AM,, in km2.)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the maior semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a _ 180 deg).

The A_ matrix used in generating the results for this

report is

100 × 10 -1° 0
A_ = 0 9 X 10 -1°

0 0
o ) ( my.09 × 10 -_° ksec/

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When
MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time TF, this can

easily be done by the relation

1

vhp

The correlation coefficients between TF and B°T are

those given by CST; those between TF and B'R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes

of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

GMs = 2.959122083 × 10-4 au3/day 2

2. Earth

GME = 3.986032 × 105 kma/see 2

Astronomical Unit-to-Kilometer Conversion

Factor
l au = 149.599 × 106 km

Earth's Rotation Rate

WE= 4.1780742 × 10-3 deg/sec
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Earth-Mars Trajectories, 1964

Launch date interval: December 3 to December 26, 1964

This data presentation has been photographically reproduced (enlarged 10½

times) from microfilm generated by computer magnetic tape.
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t.*UNCM DATE DEC $ 11Hi4 FLIGHT T|ME 140.00 ARRIVAL DATE ApR ZZ 1665

HELIOCENTRIC C_84]C

RL 14T.46 LAL -.DO

RP 245.23 LAP 1.22

RC 123.Z$2 GL R.19

PLAN[TOCENTRIC C0441C

C$ SS.SOT VHL G.042

LNCM AZMTH LNCH TIM(

90.00 ST Z3 S

90.00 • 41 1•

100.00 IS 49 49

100.00 8 S• 19

110.00 ZO T 1

110.00 9 55 SO

DIFFERENTIAL CGNRECTIONS

TDE .6S22 TRA-t.•141

ROE -.5SIT RNA -.2601

FOE -.1••6 FRA .SZ98

8DE .9T$9 iRA I.•$3•

DISTANCE $•2.3•2

LQL TO.iT YL 3S.03• GAL -2.•4 AZL 88.•3 NCA 1t7.16 SMA

LOP 199.04 VlP 24.10] GAP 26.13 AZP TO.S3 •AL 350.44 TAp

GP 1.40 ZAL 105.25 ZAP 1••.$7 ET• 156.0• ZN[ 154.05 (TE

EARTH TO MARS

264.68 ECC .44526 [NC 1.3711 Vl 30.214

107.61 RCA 146.03 APO 382.53 VZ ZZ.564

35•.•• ZAE TO.D• ETC 256.07 CLP 176.65

DLA 8.99 RAL 179.S? RAD 6568.4 VEL 12.565 PTH Z.Z• YHP 11.657 DpA .60 RAp 185.40 [CC 1.$008

L-I TII4E INJ LA• |NJ LONG INJ RT K•C INJ AZ14TH INJ TIME PO CS• TIM INJ Z LAT IMJ Z LONG

2645.•4 -Z•.19 TO.•8 55.06 ••.30 19 7 • 2045.• -25.74 62.30

4924.95 16.11 202.13 4•.36 •6.5• • O 2 4124.6 lZ,TD 195.05

2350.43 -28.52 50.10 54.82 9•.3• 19 28 16 1769.4 -26.93 41.66

449S.39 19.55 1_3.29 48.7• 65.29 10 12 51 3876.4 15.87 175.23

2124.59 -32.19 30.71 54.02 102.35 20 42 26 1524.6 -30.10 22.09

42•3.0• 20.95 IST.•3 4T.OG •2.14 11 • 4 36•4.0 16.76 160.76

NID-COURSI[ (xECUTIOi ACCURACY ORBIT DETERMINATION ACCURACY

TCS .6942 BAU .$344 SGT 1942.• SGR 606.• SG$ 150.4 S• 7•1.• SR 556.• SS 305.2

RC$ -.0959 FAU .09390 RRT .0305 RtEF -.0407 RTF -.T946 CRT -.6902 CRS -.4555 CST .9528

FC3-1.2954 BSP 6320 SG8 2035.4 R23 -.0199 R13 -.7•46 LEA 939.1MSA 581.8 SEA 32.0

BC3 .6851FSP 3•0 SG1 1942.• S_2 606.6 THA .61 EL1 •00.T EL2 354.1ALF 148.76

LAUNCH DATE DEC 3 1964 FLIGHT TIISE 142.00 ARRIVAL DATE ApR 24 1965

N_LIOCENTRIC _CCNIC DISTANCE M3.695 EARTH TO MARS

RL 147.46 LAL -.00 LOL TO.S• VL 55.891GAL *2.76 A]_. •6.64 HCA 119.07 S_A 25•.26 [CC .45542 INC 1.3575 vl 30.214

RID 245.01 LAp 1.20 LOP 166.94 VP 25.905 GAP 25.50 AZP 90.64 TAL 350.8• TAp 109.95 RCA 146.69 APO 371.63 V2 22.385

RC 125.213 GL 8.51 GP 1.44 ZAL 104.46 ZAP 175.99 ST• 158.23 zA[ 155.92 EYE .23 ZAC 90.21ETC 256.05 CLP 176.15

PLAN[YOCENTRIC C_NIC

C5 54.525 VHL 5.••G DLA •.42 RAL 190.19 RAO 6568.4 VEL 12.466 PTH 2.26 VHp 11.572 DPA .47 RAp 195.78 ECC 1.5682

LNCH AZI4TH LNCM TIM( L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ A]54TH INJ TIME PC) CST TIM INJ 2 LAY INJ 2 LONG

60.00 17 16 59 2645.55 -29.19 •0.65 55.51 •8.52 18 1 4 2045.5 -25.75 62.27

90.00 • 41 57 46•6.84 15.$4 200.45 47.75 65.91 • O 15 40•6.8 11.96 195.40

100.00 18 42 56 25R8.50 -28.50 50.02 53.27 99.41 19 22 24 1769.3 -26.91 41.56

100.00 S 58 40 4440.52 16.57 181.66 47.14 64.76 10 12 49 384•.5 13.04 174.65

110.00 ZO I 41 2121.89 -32.09 30.51 52.47 102.46 20 $7 5 1521.• -50.04 21.69

110.00 9 56 24 4268.55 19.85 166.20 45.40 91.57 11 7 55 3668.5 15.88 159.31

DIFFERENTIAL C©NRECTIONS MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6405 TNA-I.•TTO TCS .75•0 BAt) .5511 SGT 1984.4 $GR S04.1 SG5 15•.2 ST 79•.8 Sit 555.• SS 501.2

ROE -.5629 RRA -.2520 RC3 -.0540 FAU .05515 RRT .OeS•RRF -.0469 RTF -.8055 CRY -.690§ CRS -.4255 CST .9425

FOE -.1672 IrMA .9362 FC$-1.5924 BSP 650t) SO8 2074.5 R25 -.0212 RI5 -.8055 LEA •42.1NSA 383.7 SEA $2.3

BOE .832R BRA 1.6967 BC5 .7606 FSP 421 SO1 1984.5 $4;2 605.• THA .56 EL1 •05.6 ELI 353.4 ALF 149.23

LAUNCH DATE DEC 3 19S4 FLIGHT TIM( 144.00 ARRIVAL DATE APR 26 1965

HELIOCENTRIC CONIC

RL 14T.46 LAL -.DO

RP 244.S0 LAp 1.18

RC 12T.239 GL •.42

PLANETOCENTRIC CONIC

C3 $2.S•T VHL 5.•1T

LNCM AZMTH LW_H TIN(

60.00 17 10 42

60.00 T 42 54

100.00 19 59 54

100.00 • S• 5

110.00 19 56 11

110.00 9 55 16

DIFFERENTIAL C_RR(CTIONS

TOE .6191 TRA-l.6525

ROE -.5445 RllA -.2439

FDE -.160• FRA .$415

00E .823R BRA 1.6•04

DISTANCE 585.194

LOt. 70.•7 VL 35.T52 GAL -2.5• A2L 8•.66 HCA

LOP 199.95 VP 29.TIS GAP 24.8• AZP g0.63 •AL

GP 1.49 2AL 103.64 ZAP 175.40 ETS 159.93 ZAE

EARTH TO MARS

118.97 SMA 254.31ECC .4221§ INC 1.3436 Vl 30.214

351.30 TAp 110.27 RCA 146.95 APO 361.67 V2 22.407

153.44 ETE .47 ZAC •0.34 ETC 236.03 CLP 17S.64

OLA 9.85 RAL 179.49 RAD 6568.3 VEL 12.412 PTH 2.24 VHP 11.294 DPA .34 RAp 196.16 (CC 1.5380

L-I TIN( INJ LAY ZNJ LONG [NJ RT ASC INJ AZ14TH INJ TIME PC) CST TIN INJ 2 LAY IMJ 2 LONG

2545.T§ -2T.17 70.GE 51.95 ••.51 17 54 49 2045.7 -25.74 62.2•

4959.05 14.55 199.78 46.10 65.45 • O 23 4069.1 11.13 191.78

2567.74 -29.50 4•.•8 $1.72 •9.45 19 16 22 1767.7 -26.90 41.34

4422.2• 15.79 180.04 45.51 64.2• 10 12 45 3•22.3 12.19 173.09

211•.65 -52.0G 30.34 50.•2 102.55 20 31 31 1519.6 -30.00 21.73

4243.15 19.01 164.70 45.76 61.04 11 6 59 3643.2 15.00 137.08

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC5 .9277 BAu .3620 SOT 2026.0 $GR •00.7 •G3 ISG.T ST 7•9.3 SR 530.• SS 300.1

RC3 -.0356 FAU .05954 RRT .0549 I_F -.0502 RTF -.8105 CRY -.6828 CRS -.40ST CIT .9369

FC3-1.5055 BSP $550 $68 2113.2 R25 -.0192 R13 -.8105 LEA •3•.• MSA 386.• SEA 33.2

DC3 .9294 FSP 444 $61 2026.1 $62 600.5 •HA .65 EL1 •02.• ELI 356,2 ALF 149.55

LAUNCH DATE DEC 5 1964 FLIGHT TIN( 146.00 ARRIVAL DATE ApR 2R 1965

HELIOCENTRIC CONIC DISTANCE 386.897 EARTH

RL 147.46 LAL -.00 LOL TO.•T VL $5.619 GAL -2.40 AZL 88.67 14CA lt•.•• SMA 24•.77 ECC .41141 INC

RP 244.3T LAp 1.15 LOP !90.75 _p 25.536 GAP 24.27 AZP •0.66 TAL 551.75 TAP 111.62 RCA 147.01 APO

RC 129.306 St. 6.SS 64e 1.53 ZAL 102.80 ZAP 174.89 [TS 161.50 ZA( 153.21 (TE .70 ZAC •0.47 ETC

PLANETOCENTRIC CONIC

C3 30.962 VI4L 5.566 OLA !0.25 RAL 177.75 RAD $568.2 VEL 12.343 PTH

LNCH AZI4TH LNCM TIN( L-I TIN( INJ LAY INJ LONG INJ RT ASC |NJ AZMTH INJ TIN(

90.00 17 4 15 2645.55 -2,.17 70.72 50.40 98.28 17 48 21

90.00 7 45 • 4641._9 13.77 197.12 44.48 65.01 • 0 50

100.00 18 30 41 2_T.75 -20.50 49.98 50.15 99.45 19 10 •

100.00 6 39 24 4595.$2 14.95 170.44 45.88 63.85 10 12 39

110.00 19 $0 51 21|?.H -52.05 30.22 49.36 102.62 20 25 49

110.00 • 5• S 411T.OT 12.17 165.22 42.12 60.53 11 S 21

DIFFERENTIAL C(_R[CTI4_46 MID-CoURSE EXECUTION ACCURACY

TOE .5951 1WA-I.S2SO TCS .•015 BAU .5757 SGT 2057.5 SGR 597.0 $G5 173.6

ROE -.5259 RRA -.2360 RC5 -.052R FAU .05862 RRT .0406 RRF *.0545 RTF -.•161

FOE -.1525 FRA .8447 FC3-1.6579 BSP 6755 Sr_ 2151.8 R23 -.0194 R15 -.8161

ROE .7955 iRA 1.6420 0C3 .•022 FSP 470 SO1 2067.5 SO2 596.5 •HA .73

TO MARS

1.3294 vl 30.214

352.53 V2 22.429

256.02 CLP 175.13

2.25 VHp 11.024 DpA .22 RAP 186.54 ECC 1.5099

PO CST TIM INJ 2 LAT INJ 2 LONG

2046.6 -25.75 62.34

4041.3 10.29 190.17

1T67.• -26.90 41.54

3?95.3 11.34 1T1.54

1519.0 -29.95 21.$2

3617.• 14.10 156.45

ORBIT 0ET(NNINATION ACCURACY

ST ?98.5 SIR 54T.4 SS 295.1

CRY -.6751CR$ -.3•28 CST .9333

LSA •34.2 NSA 390.1 SEA 34.1

EL1 899.2 EL2 338.6 ALF 149.90
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JPL TM 33-100 WARTH--HANB TRAJECTORIES (VOL I. |1164)

LA_OCM OATE O[C 3 1114

tlEkl(l(ElITlU ¢ C4WIC

IN. 147.40 L&t. -.OI

lip 844.34 LJtlD t.t$

Ire 191.411 &L 8.03

PL _l_lTll ! C COMIC

C3 111.401 mL 5.418

LMCN All1111 UICN TIRE

IO.OO le 9Y N

IO.O0 • 41 48

tOO.OR 18 84 18

1DO.DO 8 5.1 41

110.OO li 44 41

110.OO • 98 48

70.8T VL 35.492 GAL

LOP 191.09 Vt, 23.395 GAP 23.65 AZP 90.67 TAL 352.•0 TAp 112.99 RCA 147.07 APO 344.11

GP 1.57 •AL 101.93 ZAp 174.38 (TO 162.42 ZAE 153.03 ETE .94 ZkC 90.60 ETC ZSi.00

OLA 10.72 RAL 178.90 RAO 6599.• VEL 1•.•79 PTH •.21 VHp 10.761 DpA .10 flAp 106.91

L-I TIME INJ LAT INJ L(_4G IRJ RT ARC INJ AZMTH INJ TIME

1_4T.•R 027.17 70.92 49.84 98.•5 17 41 44

4•13.5• 12.97 195.48 42.86 64.61 9 0 36

t_.35 -27.50 50.07 48.60 99.41 19 3 48

4_.43 14.1T 176.88 4Z.•G 63.40 10 17 30

2110.01 -32.01 30.13 47.81 107.67 ZO 19 57

41•Z.T3 17.32 161.77 40.50 60.06 11 5 41

FLIGHT TIME 148.00 ARRIVAL DATE ApR SO 1965

DISTANCE 388.765 EARTH TO MARS

-2.23 AZL 88.88 HCA 170.78 SMA 245.58 ECC .40117 |NC 1.$149 vl 30.214

v• 22.451

CLP 174.61

ECC 1.4888

PO COT TIN IMJ 2 LAT INJ 2 LONG

2048.D -25.77 82.44

4013.8 9.44 188.58

1768.4 -29.91 41.59

3768.4 10.48 170.01

1516.8 -29.94 21.53

3592.T 13.71 155.O7

ORBIT DETERMINATION ACCURACY

ST 797.1SR 543.9 SS 295.A

CRT -.8977 CR$ -.3550 COT .9258

LSA 9•8.7 MSA 393.• SSA 34.9

EL1 895.1 EL• 380.5 ALF 150.20

DIFFEM[NTI&L _CTIQI_ MID-COURSE EXECUTION ACCURACY

10( .8•90 TIt&-l.9_ TC$ .•804 BAU .3•56 SOT •108.6 SGR 593.• SO3 184.8

-.SOD• OOA -.88•4 NC3 -,0319 FAU .06043 RRT .0480 RRF -.DO96 RTF -.8•19

IrDl[ -.1430 IrltA .84•3 FC3-1.?795 BSR 6940 $C,8 2190.5 R•3 -.0186 R13 -.8•20

BO( .Tll4J9 81A 1.8124 K3 .•809 F9P 499 SG| •108.8 SO2 592.5 THA .81

LAUNCH OAT[ DEC 3 1964 FLIGHT TIM( 150.00 ARRIVAL DATE RAY 2 1965

HELIOCENTRIC CQNIC DISTANCE 390.782 EARTH TO MARS

RL 147.49 LAL -*DO LGL 70.•7 V1. 55.370 GAL -2.08 AZL 88.70 HCA 1•1.69 SMA •41.74 ECC .59141 IN(: 1.3002 Vl 30.214

ItP 244.11 LAP 1.11 LOP 192.5T VP 23.202 GAP 23.04 AZP 90.68 TAL 352.67 TAp 114.36 RCA 147.12 AFt) 339.38 V2 22.475

RC 153. 990 GL R.73 CelP 1.03 ZAL |01.04 ZAP 173.86 (TO 163.34 •A( 152.90 ETE 1.18 ZAC 90.73 ETC 255.99 CLP 174.08

PLAN[TOCENTRIC CQNIC

C3 17.952 Vt4L 9.205 DLA 11.17 RAL 178.19 RAID 6568.1 V[L 12.219 PTH •.•0 VHp 10.505 OPA -.01 RAp 197.79 [CC 1.4597

LNCH AZMTH INCH TIM( L-! TIM( INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ Till( PO COT TIM INJ 2 LAT INJ 2 LONG

90.00 19 30 48 2047.96 -27.71 70.96 47.28 98.15 17 34 56 •050.0 -25.90 82.58

90.00 7 44 13 4506.00 17.1G 195.86 41.75 64.23 9 O 39 3994.0 8.59 187.00

loO.O0 18 17 44 2_•.51 -28.5• 50.11 47.05 99.37 19 57 13 1799.5 -•9.93 41.67

100.00 8 59 57 4141.68 13.34 175.30 40.65 63.00 10 12 19 3741.7 9.92 168.49

110.00 19 58 41 2116.18 -52.01 $0.08 46.•6 102.70 20 13 57 1519.• 29 93 21.49

110.00 • 55 28 4197.78 16.46 160.$4 38.88 59.61 11 4 58 $587.8 17.31 153.70

OIFFERDITIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY GROIT OETERRINATIGN ACCURACY

TOE .5540 TRA-1.St_P4 TC$ 1,085D •AU .3979 S4;T Z150.4 SGR 589.1 5G$ 194.7 ST 794.7 9R 540.1 99 Z92.1

RDE -.4956 ItltA -.2211 RC$ -.0304 FAU .06237 RRT .0518 RRF -.0654 RTF -.8278 CRT -.6807 CR$ -.3730 COT .9114

FOE -.1571 FNA .9491 FC$-1.9131 BSP 7105 SGB 2229.7 R23 -.0193 913 -.8279 LSA 92•.0 MSA 396.4 $$A 35.7

BOE .7420 BRA 1.5820 BC3 1.0655 FSP 5•8 SI;1 2150.6 $82 588.3 THA .88 EL1 889.9 EL• 361.2 ALF 150.49

LAUNCH DATE OEC 3 1984 FLIGHT TIME 152.00 ARRIVAL DATE NAY 4 1965

MEL|(XENTRIC CONIC

RL 147.49 LAL -.GO

RP 143.87 LAp 1.08

RC 135.719 GL 9.82

PLAN[TOC•NTRIC CONIC

C3 •9.570 YHL 5.155

LNCH A_q4TH LNCH TIN(

90.00 19 43 47

90.Q0 7 44 41

100.00 18 11 O

loO.O0 • 0 •

110.00 19 31 _3

110.00 • 55 S

DISTANCE 392.934 EARTH TO NANS

LOt. 70.87 VL 35.254 GAL -1.90 AZL 88.71HCA 122.60 SNA 238.18 ECC .38211 IMC 1.2951 vl 30.214

LOP 193.46 Vp 23.048 GAp 22.45 AZP 90.69 TAL 353.14 TAp 115.74 RCA 147.17 Apo 329.19 V• 22.499

GP 1.68 ZAL 100.12 ZAp 173.33 ETS 164.12 ZAE 15•.82 ETE 1.43 ZAC 90.87 ETC 255.97 CLP 173.55

DLA 11.62 RAL 175.37 RAD 6568.1 VEL 12.163 PTH •.18 VHp 10.256 DpA -.12 RAp 187.64 ECC 1.4373

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO COT TIM INJ • LA• INJ • LONG

• 952.53 -27.23 71.15 45.72 98.08 17 27 59 2052.5 -25.03 9•.T9

4559.57 11.34 192.26 39.65 63.88 9 0 40 3950.6 7.74 185.44

2371.22 -28.54 50.23 45.49 99.30 18 50 31 1771.2 -IR.•R 41.79

4315.11 12.52 171.76 39.05 62.65 10 12 4 3715.1 9.75 199.99

2119.03 -37.00 30.07 44.71 102.70 20 7 49 1518.0 -89.93 !1.49

4143.03 15.81 158.93 37.28 59.19 11 4 8 3543.1 11.41 157.35

DIFF[R2NTIAL CORRECTIONS

TO( .982• TltA-1.5$SR TC3 1.1530 B&U .4097

ROlE *.4TT9 OOA -.2141 RC3 -.0285 FAU .06436

FDE -.1104 IrRA .0475 FC3-•.0•70 81P 7284

BOG .7158 BRA 1.5304 BC3 1.1533 FOP 562

LAUMCM DATE DEC $ 1964

HELIOCENTItlC C_MIC

RL 14T. 49 LAIL -.00

It_ 143.91 LAP 1.01

6C 187.915 84. •.90

PL _N[•_(NTll I C CGIII C

C3 •5.$07 _4L 5.051

LN(H AZMTH LNCH TIME

9O.OO 12 _i

SO.DO 7 15 8

SOD.DO 18 4 7

100. OR I 0 18

1L0.OO 1l 11 II

II0.OO • $4 3MI

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SOT 2191.0 SGR 584.8 SO3 204.8 ST 790.9 H 530.1 $9 199.1

RflT .0575 RRF -.0718 RTF -.6333 CRT -.8523 CRS -.10TS C91 .9050

Sr_ 2267.7 R23 -.0202 R13 -.8334 LSA 913.6 NSA 3••.5 IRA 39.6

SGI 2191.2 SGZ 583.8 THA .95 ELi 893.5 EL• $93.9 ALF 150.71

FLIGHT TIME 154.00

DISTANC[ 395.207 EARTH TO MARS

LOL 70.87 VL 35.143 GAL -1.73 AZL 88.73 HCA 123.51 SNA 234.88 [CC .37325 IN( !.R9•7 vl 30.•14

LOP 194.39 Vii 22.901 GAP 21.82 AZP 90.70 TAL 353.62 TAp 117.13 RCA 147.11 APO 3•8.55 V2 11.5•2

G4P 1.73 ZAL 9•.1• ZAp 172.7• ET3 |64.78 ZAl[ 152.78 [TE 1.69 ZAC 91.00 [TC 255.99 CLP 173.00

DLA 12.07 PAL 174.53 RAO GSG8.D _/[L I2.111.PTH 2.17 VHF 10.013 DRA -.•3 HAP 170.00

L-I TINE IMJ LAT INJ I._lG INJ RT ARC INJ AZMTH INJ TIME PO C$T TLM 1NJ 2 LAT

2855.66 -27.26 71.37 44.|G 97.97 17 20 53 2055.7 -•5.89

4531.35 10.32 190.69 38.07 63.56 9 0 38 3931.4 9.89

2175.47 -28.56 50.3• 43.74 99.22 18 43 41 1773.5 -•9.•O

421M1.70 11.09 172.24 37.40 62.29 10 11 41 _ilO.e 7.09

1111.41 -52.01 50.10 43.17 102.69 20 1 33 1518.4 -•I1.93

4118.90 14.75 157.56 55.89 58.81 11 3 18 $518.6 10.51

OIFFEDEMTIAL C4:NIECTION$

TO( .51£7 111A-1.$0_ TC$ 1.1414 B4U .4210

NO[ -.49RI RR4 -.1072 RC3 -.0_$1 FAU .0664T

FD[ -.1083 FRA .9477 FC5-2.•?$D BDP 7423

BO( .9907 RRA 1.5181 •C3 1.•496 FGP 595

ARRIVAL DATE MAY 9 1095

MID-CoURSE E_ECUTION ACCUR4CY

SOT 223i.9 _ 580.3 SG3 215.6

RRT ._33 RRF -.07•4 RTF -.83•0

SG8 1306.1 923 -.0215 913 -.8391

SO1 2232.2 SO2 579.0 THA 1.01

[CC t.4195

INJ • LONG

9•.98

193.99

41.94

185.$1

71.51

151.02

_l_lT DETERMINATION ACCURACY

ST 796.5 $R 53•.0 SS 284.1

CRT -.8447 CRS -.2495 C$T .9921

LSA 905.0 MSA 402.3 SSA 37.S

EL1 876.6 EL2 364.9 ALF 150.94
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCM DATE DEC 3 1984

HELIOCENTRIC CONIC

RL 14T.46 LAL -.00 LOI.. 70.87 YL 36.038 GAL

RP 243.38 LAP 1.03 LOP 195.30 VP 22.782 GAP 21.21

RC 140.134 GL 8.98 GP 1.79 ZAL 98.22 ZAP 172.25

PLAt_TOCENTRIC CONIC

C3 24.136 VHL 4.913 OLA 12.52 RAL 173.86 RAG 6568.0

LNCN AZI4TH LNCH TINE L-I TIME INJ LAT INJ LDNG

90.00 16 29 20 2659.31 -27.30 71.63

90.00 T 45 28 4504.39 9.70 189.13

100.00 17 57 6 2676.21 -28.59 50.$9

100.00 8 0 23 4262.73 10.86 170.75

110.00 19 19 52 2117.24 -32.02 30.16

110.00 9 34 9 4094.48 13.89 156.21

OIFFEflENTIAL C_RRECTION6

10E .4900 TNA*1.4727 TC$ 1.3429 BAU .4334

ROE -.4483 RRA -.2006 RC5 -.0230 FAU .06866

FOE -.0932 FNA .9471 FC3-2.4626 BSP 7581

BOE .6641BRA 1.4863 0C3 1.3431FSP 631

LAUNCH OATE DEC 3 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 LOt. 70.87 VL 34.935 GAL

RP 243.12 LAP 1.01 LOP 196.22 VP 22.630 GAP

INJ RT ASC INJ AZMTH ZNJ TIME

42.61 97.84 17 13 39

36.49 63.27 9 0 33

42.39 99.12 18 36 43

35.88 61.98 10 11 25

41.63 102.65 19 35 10

34.10 56.45 11 2 21

MID-COURSE EXECUTION ACCURACY

SGT 2272.2 SGR 575.6 SG3 226.8

RRT .0711RRF -.0866 RTF -.8442

$68 2344.0 R23 -.0226 fl13 -.8443

$61 2272.6 662 574.0 THA 1.10

FLIGHT TIM( 156.00 ARRIVAL OATE MAY S 1965

01STANCE 387.591 EARTH TO MARS

-1.57 AZL 88.75 HCA 124.43 SMA 231.82 ECC .36481 INC 1.2539 vl 30.214

AZP 90.71TAL 354.10 TAp 118.$3 RCA 147.25 APO 316.39 v2 22.547

(79 165.34 ZA( 152.78 ETE 1.94 ZAC 91.14 ETC 255.95 CLP 172.46

VEL 12.063 PTH 2.16 VHp 9.776 OPA -.32 RAp 188.36 ECC 1.3972

PO CST TIM INJ 2 LAT [NJ 2 LONG

2059.3 -25.93 63.28

3904.4 6.03 182.37

1776.2 -27.03 42.14

3662.7 7.03 164.06

1517.2 -29.95 21.56

3494.5 9.62 149.72

ORBIT DETERMINATION ACCURACY

ST 778.9 SR 527.8 SS 279.2

CRT -.6345 CRS -.2011CST .8749

LSA 892.6 MSA 406.2 SSk 38.4

EL1 866.5 EL2 366.7 ALF 151.08

FL|GHT TIM( 158.00 ARRIVAL DATE MAY 10 1965

DISTANCE 400.077 EARTH 70 MARS

-1.42 AZt. 88.76 HCA 12S.35 SMA 228.97 ECC .3§676 INC 1.2377 vl $0.214

20.61 AZ1P 90.72 TAL 354.60 TAP 119.94 RCA 147.29 APO 310.66 V2 22.572

RC 142.373 GL 8.04 GP 1.85 ZAL 97.24 ZAP 171.69

PLAN(TOCENTRIC CONIC

C3 23.081 VHL 4.8010LA

LNCH AZllATH LNCH TIM( L-I TIN( INJ LAT

90.00 16 21 54 2663.47 -27.34

90.00 7 45 47 4477.74 8.86

100.00 17 49 58 2379.44 -28.63

1OO.OO 9 O 24 4237.00 10.O3

110.00 19 13 21 2118.$0 -32.04

110.00 9 53 30 4070.70 13.04

DIFFERENTIAL CORRECTIONS

10( .4700 TRA-1.4400 TC3 1.4439 BAU .4450

flOE -.4344 RRA -.1942 RC5 -.0193 FAU .07098

FOE -.0793 FRA .8434 FC3-2.6659 9SP 7752

60E .6400 BRA 1.4531 BC3 1.4440 FSP 669

ETS 165.82 ZAE 152.83 [TE 2.20 ZAC 91.27 ETC 255.93 CLP 171.90

12.97 RAL 172,77 RAD 6867.9 VEL 12.018 PTH Z.IS VHP 9.545 DPA -.42 RAp 188.71ECC 1.3794

INJ L.(_IG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT /NJ 2 LONG

71.93 41.06 97.70 17 6 17 2063.5 -25.99 68.52

167.60 34.93 63.00 9 0 25 3877.7 5.19 180.87

50.83 40.85 99.00 18 29 37 1779.4 -27.08 42.$6

169.29 34.32 61.69 10 11 1 3637.0 6.17 162.63

30.26 40.09 102.60 19 48 40 1518.5 -29.98 21.65

154.69 32._4 58.12 11 I 20 3470.7 8.74 146.44

MID-COURSE ExECUTIOI¢ ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2312.4 _ 570.7 SG3 238.6 ST 772.2 SR 523.3 SS 274.6

RRT .0780 RRF -.0946 RTF -.8493 CRT -.6263 CRS -.1549 CST .8565

ST,,B 2381.7 R23 -.0242 R13 -.8494 LSA 881.3 MSA 409.0 SSA 39.4

_1 2312.8 _2 368.8 THA 1.17 EL1 857.4 EL2 367.4 ALF 151.25

LAUNCH DATE 0EC S 1964

HELIOCENTRIC CONIC

RL 147.46 LAL -.00 LOt. 70.67 VL 34.838

RP 242.87 LAP .98 LOP 197.14 VP 22.506

RC 144.629 GL 9.10 GP 1.91ZAL 96.28

PLANETOCENTRIC CONIC

C3 22.044 VHL 4.495 DLA 13.42 RAL 171.85

LNCH AZNTH LNCM TIME L-I TIME INJ LAT

90.00 16 14 21 2668.06 -27.38

90.00 7 46 2 4481.45 8.06

100.00 17 42 42 2383.10 -28.66

100.00 9 0 21 4211.66 9.21

110.00 19 6 44 2120.18 -32.07

110.00 8 52 49 4047.34 12.20

01FFERENTIAL CCRRECT|ONS

TOE .4484 TRA-1.4073 TC3 1.5494 OAU .4586

ROE -.4211RRA -.1860 RC3 -.0148 FAU .07344

FOE -.0627 FRA .8380 FC3-2.8840 OSP 7891

B0E .6152 BRA 1.4198 0C3 1.5495 FSP 709

LAtRACH DATE 0EC S 1964

HELIOCENTRIC CONIC

RL 147.46 LAL -.00 LOL 70.87 VL 34.745

RP 242.60 LAp .96 LCP 198.06 VP 22.388

RC 146.900 GL 9.14 GP 1.98 ZAL 95.23

PLANETOCENTRIC CONIC

C3 21.112 VHL 4.595 DLA 13.87 RAL 170.91

LNCH AZI4TH LNCH TIME L-I TIME lNJ LAT

90.00 16 6 41 2673.11 -27.42

90.00 7 46 12 4425.57 7.25

100.OO 17 35 21 2387.17 -28.71

100.00 9 0 13 4186.75 8.40

110.00 19 0 2 2122.23 -32.10

tlO.OO 9 52 2 4024.45 11.37

OIFFEREHTIAL CCRRECTIONS

TDE .4262 TRA-1.3750 TC3 1.6580 BAU .4680

RDE -.4084 RRA -.1820 RC3 -.0096 FAU .07600

FOE -.0488 FRA .8332 FC3-3.1166 BSP 8049

BOE .5903 ORA 1.3670 8C3 1.6580 F_P 752

FLIGHT TIME 160.00 ARRIVAL DATE MAY 12 1965

DISTANCE 402.655 EARTH TO MARS

GAL -1.27 AZL 88.78 HCA 126.26 SMA 226.32 ECC .34908 INC 1.2211 Vl 30.214

GAP 20.01 AZP 90.72 TAL 355.10 TAp 121.36 RCA 147.32 APO 305.33 V2 22.598

ZAP 171.13 ET9 166.23 ZAE 152.91 ETE 2.48 ZAC 91.41 ETC 255.92 CLP 171.33

RAO 6567.9 VEL 11.976 PTH 2.13 VHp 9.320 DpA -.51 RAp 189.06 ECC 1.3628

INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

72.26 39.52 97.53 16 58 49 2068.1 -26.05 66.85

186.10 33.38 62.76 9 0 13 3851.4 4.35 179.39

51.09 39.31 98.87 18 22 26 1783.1 -27.14 42.62

167.86 32.77 61.44 10 10 32 3611.7 5.33 161.22

30.38 38.56 102.53 19 42 4 1520.2 -30.01 21.77

153.61 30.98 37.82 11 0 16 3447.3 7.86 147.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2352.4 SGR 565.6 SG3 251.1 ST 762.8 SR 518.8 SS 269.7

RRT .0863 RRF -.1041 RTF -.8542 CRT -.6160 CRS -.0980 CST .8325

SG8 2419.4 R23 -.0260 RI3 -.8844 LSA 867.1 MSA 412.7 SSA 40.5

SG1 2352.9 SG2 563.4 THA 1.26 ELI 845.7 ELI 368.6 ALF 151.34

FLIGHT TIME 162.00 ARRIVAL OAYE MAY 14 1965

DISTANCE 405.319 EARTH TO MARS

GAL -1.12 AZL 88.60 HCA 127.16 SMA 223.85 ECC .34177 INC 1.2041 Vt 30.214

GAP 19.42 AZP 90.73 TAt. 355.60 TAp 122.78 RCA 147.35 Apo 300.36 V2 22.624

ZAP 170.55 ETS 166.59 ZNE 153.04 ETE 2.76 ZAC 91.56 ETC 255.91 CLP 170.76

RAO 6567.9 VEL 11.937 pTH 2.12 VHP 9.100 DpA -.59 RAp 189.40 ECC 1.3474

|NJ I._G INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.62 37.98 97.36 16 51 14 2073.1 -26.12 6_.20

184.63 31.88 62.53 8 59 57 3825.6 3.52 177.94

51.39 37.78 98.72 18 15 8 1787.2 -27.20 42.91

166.46 31.23 61.21 10 10 0 3586.7 4.49 159.85

30.53 37.04 102.45 19 35 24 1522.2 "-30.05 21.92

152.36 29.44 57.54 10 59 7 3424.4 7.00 145.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2392.3 $GR 360.4 SG3 264.2 ST 751.9 SR 514.1 SS 265.1

RRT .0960 RRF -.1144 RTF -.8590 CRT -.6042 CRS -.0362 CST .8050

SG8 2457.1 R23 -.0274 R13 -.8891 LSA 851.1 NSA 416.7 SSA 41.6

SG1 2392.9 SG2 357.6 THA 1.36 EL1 832.2 EL2 370.1 ALF 151.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !o 19641

LAUMCM DATE OEC 3 1964 FLIGHT TIME 164.00 ARRIVAL DATE MAy 16 1965

MELIOCEMTRIC CONIC DI STANCE 408.060 EARTH TO MARS

RL 147.49 LAL -.00 LOt. 70.87 VL 34.656 6AL -.98 AZL 88.81HCA 128.11SMA 221.55 ECC .33480 INC 1.1867 vl 30.214

RF 242.34 LAP .93 LOP 196.96 ¥p 22.277 GAp 18.83 AZP 90.73 TAL 356.11 TAp 124.22 RCA 147.37 APO 295.72 v2 22.651

AC 149.184 GL 9.18 6P 2.05 ZAL 94.20 ZAp 169.97 ET5 166.90 ZAE 153.21ETE 3.06 ZAC 91.70 ETC 255.90 CLP 170.17

PLANETOCENTRIC CONIC

C3 20.247 VML 4.$00 DLA 14.31AAL 169.95 RAD 6567.8 VEL 11.901PTH 2.11VHp 8.886 DpA -.67 RAp 189.74 ECC 1.3332

LMCH AZMTM LNCH TIME L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 13 38 36 2678.34 -27.47 73.02 36.45 97.17 16 43 35 2078.5 -26.19 64.58

90.00 7 46 18 4400.11 6.45 183.19 30.32 62.37 8 59 38 3800.1 2.70 176.52

100.00 17 27 54 2391.61 -28.75 51.71 36.25 98.55 18 7 46 1791.6 -27.27 45.22

100.00 9 0 0 4162.28 7.59 163.08 29.70 61.00 10 9 23 3562.3 3.67 158.50

110.00 18 53 14 2124.63 -32.13 30.71 35.33 102.35 19 28 39 1524.6 -30.10 22.09

110.00 9 31 10 4002.02 10.54 151.14 27.92 57.29 10 57 52 3402.0 6.16 144.80

DIFFERENTIAL CCRAECTION9 MIO-COURSE EXECUTION ACCURACY ORBIT DETEANINATION ACCURACY

TOE .4142 TRA-1.3321 TC3 1.7910 BAU .4848 $GT 24S7.2 SG_ 355.3 SG3 277.7 ST 745.8 SR 509.5 SS 261.2

RD( -.3964 ARA -.1763 AC3 -.0038 FAU .07861 RAT .0969 RRF -.1267 RTF -.8674 CRT -.6045 CAS .0411 CST .7570

FOE -.0242 FRA .8281 FC5-3.3610 BSIP 7973 S_ 2499.7 R23 -.036§ A13 -.8677 LSA 840.8 MSA 418.7 SSA 42.1

BOE .3733 BRA 1.3437 BC3 1.7910 FSP 802 SG1 2437.9 SG2 532.5 THA 1.36 ELI 825.4 EL2 366.7 ALF 151.43

LAUNCH OATE DEC 3 1964 FLIGHT TIME 166.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC CONIC DISTANCE 410.874 EARTH TO MARS

RL 147.48 LAL -.00 LOL T0.87 VL 34.370 GAL -.83 AZi. 88.85 HCA 129.03 SMA 219.39 ECC .32816 INC 1.1687 V1 30.Z14

.91 LOP 199.90 VP 22.172 6AP 18.25 AZP 90.74 TAL 356.62 TAp 125.65 RCA 147.39 APO 291.39 V2 22.678

9.20 GP 2.13 ZAL 93.16 ZAp 169.37 ETS 167.17 ZAE 153.41ETE 3.37 ZAC 91.84 ETC 255.89 CLP 169.58

RP 242.06 LAP

RC 151.478 GL

PLANETOCENTRIC CONIC

C3 19.448 VHL 4.410 DLA 14.74 RAL 168.98 AAD 6567.8 VEL 11.867 pTH 2.11VHp 8.677 DpA -.74 RAp 190.07 ECC 1.3201

LNCH AZMTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LO4NG

80.00 13 31 9 2684.23 -27.52 73.43 34.93 96.97 16 35 53 2084.5 -26.26 64.98

90.00 7 46 18 4373.25 5.67 181.79 28.82 62.21 8 59 13 3775.2 1.90 173.1]

100.00 17 20 23 2396.33 -28.80 52.05 34.74 98.38 18 0 22 1796.3 -27.34 4].35

100.00 8 59 42 4138.41 6.80 163.75 28.19 60.82 10 8 41 3538.4 2.86 137.18

110.00 18 46 24 2127.30 -32.17 30.91 34.03 102.23 19 21 51 1527.3 -30.15 22.28

110.00 9 30 13 3980.20 9.74 149.97 28.41 57.07 10 56 33 3380.2 5.33 143.65

DIFFERENTIAL _RECTIONS MXD-COUR6E ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3873 TRA-1.3028 TC3 1.8932 BAU .4922 SGT 2470.8 S&R 549.7 $63 292.2 ST 729.1 SR 504.4 SS 257.0

RDE -.3848 RRA -.1705 AC3 .0035 FAU .08148 RAT .1136 RRF -.1380 ATF -.8695 CRT -.5859 CRS .1047 CST .7285

FOE -.0070 FRA .8164 FC3-3.6274 8SP 8264 SGB 2531.2 A23 -.0342 R13 -.8698 LSA 819.1MSA 423.5 SSA 43.7

BOE .5459 BRA 1.3139 BC3 1.8932 FSP 847 SGI 2471.7 SG2 345.9 THA 1.52 ELi 805.7 EL2 369.9 ALF 151.38

LAUNCH DATE DEC 3 1964 FLIGHT TIME 168.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

Re 241.78 LAP .88

RC 153.781 ;L 9.21

PLANEYOCENTRIC CONIC

C3 18.707 ¥HL 4.325

LNCM AZMTH LNCM TIME

90.00 15 43 18

90.00 7 46 13

100.00 IT 12 54

100.00 8 59 18

110.00 18 39 32

110.00 9 49 9

LOL 70.87 VL

LOP 200.83 vp

GP 2.20 ZAL

DISTANCE 413.753 EARTH TO MARS

34.489 GAL -.70 AZL 88.85 HCA 129.96 3MA 217.37 ECC .32184 INC 1.1502 Vl 30.214

22.073 GAP 17.67 A ZP 90.74 TAL 357.14 TAp 127.09 RCA 147.41Apo 287.33 V2 22.706

92.11 ZAp 168.76 [T3 167.40 ZAE 153.66 ETE 3.71 ZAC 91.99 ETC 255.88 CLP 168.98

DLA 15.17 RAL 167.98 RAD 6567.8 VEL 11.836 pTH 2.10 VHp 8.473 DFA -.80 RAp 190.39 ECC 1.3079

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.23 -27.56 73.66 33.42 96.76 16 28 8 2090.2 -26.34 65.40

4350,95 4.89 180.42 27.33 62.07 8 58 44 3751.0 1.12 173.77

2401.29 -28.85 52.41 33.23 98.20 17 52 55 1801.3 -27.41 45.90

4115.12 6.03 162.46 26.70 60.67 10 7 53 3515.1 Z.07 155.90

2130.21 -32.21 31.13 32.53 102.11 19 15 Z 1530.2 -30.21 22.49

3958.97 8.95 148.83 24.92 56.87 10 55 8 3359.0 4.53 142.53

DIFFERENTIAL CORRECTIONS

YOE .3627 TRA-1.2729 TC3 2.0020 BAU .5007

ROE -.3734 RRA -.1650 RC3 .0116 FAU .08443

FOE .0141FRA .8054 FC3-3.9074 8SP 8463

BOE .5205 BRA 1.2836 BC3 2.0020 FSP 895

LAUNCH DATE DEC 3 1964

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 241.51 LAp .86

RC 158.092 GL 9.21

PLAN[TOCENTRIC CONIC

C3 18.022 VlklL 4.245

LNCH AZMTH LNCH TIME

90.00 15 35 26

90.00 7 46 1

100.00 17 5 21

100.00 8 58 48

110.00 18 32 39

110.00 9 47 59

NIO-COURSE ExECuTION ACCURACY

SGT 2506,4 SGR 544.1 SG3 307.3

AAT .1286 RRF -.1517 ATF -.8724

SGB 2584.8 A23 -.0344 R13 -.8726

861 2507.5 SG2 539.4 THA 1.68

FLIGHT TIME 170.00

DISTANCE 416.694

LOL 70.87 VL 34.411 GAL -.§6 AZL 88.87 HCA 130.88 SMA 215.48 ECC .31581

LOP 201.76 Vp 21.981 GAp 17.09 AlP 90.74 TAL 357.65 TAp 128.54 RCA 147.43

2.29 ZAL 91.06 ZAp 168.14 ET$ 167.61 ZAE 153.93 ETE 4.05 ZAC 92.14

DLA 15.58 RAL 166.97 RAD 6567.7 VEL 11.807 PTH 2.09 VHp 8.275 DpA -.86

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2696.41 -27.61 74.30 31.92 96.54 16 20 23 2096.4

4327.29 4.14 179.09 23.85 61.96 8 38 8 3727.3

2406.46 -28.90 52.79 31.74 98.00 17 45 27 1806.5

40112.47 5.27 161.20 25.23 60.53 10 7 0 3492.5

2133.31 -32.26 31.36 31.05 101.98 19 8 12 1533.3

3938.38 8.18 147.73 23.44 56.69 10 53 38 3338.4

DIFFERENTIAL C_RECTIONS

TOE .3403 TRA-1.2408 TC3 2.1231 BAu .5116

RDE -.3827 ARk -.1598 RC3 .0211 FAU .08768

FOE .0352 FRA .7927 FC3-4.2121 BSP 8661

ODE .4973 BRA 1.2311 BC3 2.1232 FSP 948

MID-COURSE EXECUTION ACCUAACY

S6T 2546.2 SGR 538.5 SG3 323.6

RAT .1431 RRF -.1664 RTF -.8763

SGtB 2602.5 R23 -.0356 R13 -.8765

SG1 2547.4 SG2 532.7 THA 1.81

ORBIT DETERMINATION ACCURACY

ST 712.9 8R 499.3 SS 254.3

CRT -.5676 CRS .1832 CST .6872

LSA 797.5 MSA 429.1 SSA 45.1

EL1 786.6 EL2 372.6 ALF 151.33

ARRIVAL DATE MAY 22 1965

EARTH TO MARS

INC 1.1312 vl 30.214

Apo 283.53 V2 22.734

ETC 255.87 CLP 168.36

RAp 190.71ECC 1.2966

INJ 2 LAT INJ 2 LONG

-26.42 65.84

.35 172.45

-27.49 44.27

1.31 154.66

-30.27 22.71

3.75 141.45

ORBIT DETERMINATION ACCURACY

ST 697.0 SR 494.1 SS 252.6

CRT -.5510 CR$ .Z_18 CST .6407

LSA 776.7 MSA 434.1 SSA 46.6

ELI 768.1 EL2 374.2 ALF 151.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

L4uMCM D4TE DEC $ 1•64

HELIOCEMTRIC CQNIC

RL 147.46 LAL -.DO LOL

RP 241.2E LAP .iS LOP lO|.l• VF 21.894 GAP 16.53 AZP •0.74 TAL 358.17 TAP 129.9• RCA 147.44 vZ 22.762

RC 158.409 6L •.16GP 2.5T ZAL 8•.9• ZAP 167.51 [TS 167.78 ZA( 154.Z5 (TE 4.43 ZAC •2.2• CLP 167.74

PLAN[TQCEMTRIC CQNIC

C3 17.3•7 VML 4.170 DLA lS.•9 •AL 165.95 RAO 1567.7 V[L 11.780 PTH 2.06 VNP 6.060 DpA -.•0 RAP 1•1.02 ECC 1.2861

LNCH AZMTH Lk_N TIN( L*I TIM( [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

• 0.00 15 RT 34 ET02.71 -27.66 74.76 30.43 •6.31 16 12 37 2102.7 -28.50 66.28

90.00 T 45 43 4904.39 3.40 177.80 24.3• 61.87 8 57 27 3704.3 -.S• 171.17

100.00 I• 57 4• 2411.75 -28.95 $3.ZT 30.25 •7.61 17 37 5• 1611.6 -27.56 44.64

100.00 6 50 10 4070.52 4.54 159.•• 23.76 60.42 10 6 1 3470.5 .56 153.46

110.00 19 _$ 45 Et$•.S6 -32.30 31.60 29.58 101.85 1• I 21 1536.8 -30.63 22.94

110.00 • 46 43 $910.4i 7.44 146.67 E1.97 56.54 10 52 1 3318.5 2.99 140.41

FLIGHT TIN( |72.00 ARRIVAL OATE MAY 24 1865

DISTANCE 41•.692 EARTH TO MARS

TO.iT VL 34.35T 6AL -.45 AZL 88.R9 HCA 161.8| SMA 216.70 (CC .$1007 INC 1.1118 vl 30.214

APO 27•.•7

(TC 255.87

OIFFENENTIAL C_RECTIQN9 MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$1T6 111A-1.2_TCS 2.2400 BAU .5207 _d_T 2581,§ i_ 5SS.O 6iS $40.2 ST 679.6 SR 488.9 SS 252.4

ROE -.SS2s RllA -.1944 RCS .OSt5 FAU .09004 2RT .1592 2RF -.1829 RTF -.67•6 CRT -.5626 CRS .3455 CST .5872

FOE .0594 FRA .7798 FC)-4.5291 RiP i804 S_ 2655.9 R2S -,0375 RIS -.8799 LSA 754.4 NSA 439.6 SSA 48.0

BO( .4746 BIIA 1.EIIN KS 2.2402 FIN tOOZ IVBI 2§23.0 _2 525.9 THA 1.96 EL1 748.2 EL2 iTS. 0 ALF 151.11

LAUNCH DATE DEC S 1964 FLIGHT TIM( 174.00 ARRIVAL DATE NAY 28 1•65

HELIOCENTRIC C_141C D|$TANC[ 422.744 EARTH TO MARS

flL 147.49 LAL -.00 LOL TO.iT VI. 34.286 GAL -.31 AZL 88.91HCA 132.75 SMA 212.04 ECC .S0461 INC 1.0913 vl 30.214

RP 840.85 LAP .lO L_ 20).82 VP 21.R12 GAP 16.96 AZP 90.74 TAL $58.69 TAP 131.44 RCA 147.45 APO 276.62 V2 22.791

RC 160.T89 64. 9.16 f_P 2.48 ZAL 88.92 El@ 1_.07 ETI IGT.DS ZAE 154.60 ETE 4.82 ZAC •2.44 ETC 255.66 CLP 167.10

pLAN[TO¢_111C CQNIC

C3 16.D00 _HL 4.0gtOLA 18.$7 R&L 114.21 2AO 6617,7 V[L 11.755 pTH 2.07 VHP 7.891DPA -.94 RAp 191.33 ECC 1.2765

LNCH AZI4TH I.NCH TIN( L-| TIME |NJ LAT |NJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 19 44 2709.06 -27.7| 79.22 28.96 96.09 16 4 53 2109.1 -26.58 66.73

90.00 7 49 IT 4222.12 2.69 1Ti. S6 22.95 61.80 8 56 39 3682.1 -1.10 169.93

100.00 18 •0 19 2417.1| -29.00 iS.ST 28.78 97.61 17 30 S5 1817.1 -27.64 45.02

100.00 8 57 H 4049.55 3,82 15i.82 22.$2 6O.SS 10 4 55 3449.3 -.16 152.29

110.00 10 18 S3 21H,88 -3£.S$ 31.i5 28.12 101.71 18 54 32 1539.9 -30.40 26.18

110.00 9 45 12 3899.32 6.72 145.65 20.56 56.40 10 50 18 6299.3 2.26 139.41

OlFFEflEMT|AL CaI_CT|ON9 MIO-COUR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2962 IRA-1.1715 TC8 2.3645 6AU .$812 SiT 2615.2 _ 527.5 963 657.8 ST 660.1 SR 483.6 SS 253.4

-.$429 RRA -.1425 RC5 .0484 FAU .09443 RRT .1757 RRF -.2008 RTF -.8837 CRT -.5146 CRS .4335 CST .5236

IrO( .0838 FRA .TSIOFCS-4.2_| 29P 6954 S_B 2667.9 tiES -.OSgB RIS -.6840 LSA 760.3 NSA 445.1 SSA 49.4

B02 .4584 BllA |.1807 IC8 |._42 FSP 10tl,2 8G1 2616.• SG2 518.9 THA 2.11 ELI 726.4 ELI 376.9 ALF 150.78

LAUI4CH DATE DEC S 11_4 FLIGHT TIM( 176.00 ARRIVAL DATE NAY 26 1965

HELIOCENTRIC OOMIC DISTANCE 425.844

RL 14T.46 LAL -.DO L04. TO.IT VL $4.1•8 6AL -.18 AZL 88.93 HCA

RP 240.64 LAP .77 LOP 104.56 _P 21.796 GAP 15,40 AZP 90.74

NC 163.052 GL 9.t| _P 2.$6 ZAL IT.15 ZAP li6.21 ITS 168.05

PLAM[TOCEM781C CONIC

CS li. RSi VNL 4.098 DLA 11.74 IAL 1iS.iT RAO 65i7.7 V[L 11.732

LNCH AZMTM Lk_N T|N( L-| TIM[ INJ LAT INJ LONG INJ RT ARC

90.00 15 11 S7 2715.44 -2T.TS 75.68 27.49

• O.OO T 44 43 4290.74 2.00 IT5.$7 21.52

tOO.OO 16 48 48 2422.45 -_.04 55.•6 27.$2

100.00 • $8 SS 40_1.89 3.16 157.70 20.89

110.00 tO 12 $ 2143.26 -$2.89 S|.10 28.67

110.00 • 49 48 $980.64 9.02 144.93 19.10

EARTH T0 MARS

133.86 SMA 210.47 ECC .29940 INC 1.0705 Vl 30.214

TAL S§9.21 TAP 132.6• RCA 147.45 APO 273.48 V2 22.621

ZAE 154.98 ETE 5.25 ZAC 92.60 ETC 255.65 CLP 166.45

PTH 2.07 VHP 7.706 DPA -.ST RAp 191.63 ECC 1.2676

INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

95.68 15 57 12 2115.4 -26.65 67.18

61.75 8 55 44 3660.7 -1.79 168.74

• 7.41 17 23 11 1022.5 -27.71 45.40

60.26 10 3 42 3429.0 -.65 151.18

101.56 16 47 46 1543.2 -50.46 23.42

51.29 10 48 28 52,80.9 1.55 138.4_

DIFFERENYIAL CONNECTIONS MiO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .8790 111A-1.1_2 TCS 2.4640 IAU ,586T _T 2158.6 SiR 522.0 SiS $74. • ST 641.0 SR 478.3 SS 256.3

-.SSSS IMIA -.144$ RCS .0581 FAD .06TIR RRT .124t _ -.2200 RTF -.8855 CRT -.4934 CRS .5126 CST .4648

FOE .10e4 FRA .7402 FC$-5._010 |DP 8127 I_l 2•RT.i R23 -.0417 R13 -.8859 LSA 706.7 NSA 450.8 SSA 5O.9

BO! .4310 liRA 1.1479 IK$ 2.4647 FlIP 1154 1461 2688.1 S_ 511.7 THA 2.29 ELI 704.S EL2 678.5 ALF 150.52

LAUNCH OAT1[ DEC $ 11NM FLIGHT TIN( 170.00 ARRIVAL

HELIOCENTRIC C.,_NIC DISTANCE 42R.991 EARTH

RL 147.49 LAL -.00 _ 70.RT VL 34.152 GAL *.06 AZL 88.95 MCA 134.62 SMA 208.99 [CC .29444 IHC

DATE MAY 3_ 1965

TO MARS

1.0488 vl 30.214

Rtt 840.•4 LAP .75 LQP _08.49 _D 21.865 GAP 14.85 A_ D 90.T4 TAL $5•.76 TAp _54.35 RCA 147.46 APO 270.53 V2 22.851

RC 196.$76 CA. 8.C_ fAD 2.99 Z&L. 89.78 ZAP 165.54 ITS 168.16 ZA( 155.40 ETE 5.71 ZAC 92.76 ETC 255.85 CLP 165.78

PI.AN[TOCENTRIC C_NIC

C3 t5.766 VIAL S.IHI6 DLA 17.10 RAL 192.81 RAG 6567.6 VEL 11.711 pTH 2.06 VHP 7.526 DpA -.99 RAp 191.92 ECC 1.259_

LNCH AZ14TH LJMCH TIN( L-| TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT lNJ 2 LONG

90.00 15 4 13 2721.75 -27.80 76.13 26.05 95.64 15 49 35 2121.7 -26.72 67.6_

90.00 7 44 O 4240.1• 1.34 174.22 20.11 61.71 8 54 40 3640.2 -2.46 167.59

100.00 16 SS _S 8487.76 -29.09 $4.84 25.87 97.21 17 15 51 1827.8 -27.79 45.78

100.00 6 56 31 4009.40 2.47 156.62 19.48 60.20 10 2 21 3409.4 -1.51 150.10

110.00 16 8 15 2148.58 -$8.44 32.35 25.25 101.42 16 41 2 1546.6 -30.53 23.65

110.00 9 48 6 3863.$6 5.36 145.76 17.69 56.19 10 46 32 3263.4 .88 137.53

OIFFER(NTIAL CCRRECTIONS MID-COUR_ EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

TOE .2612 TRA-1.065_ TCS 2.6258 BAU .5528 _T 2976.8 SiR 517.1 $G3 396.9 ST 622.7 SR 473.2 SS 262.4

ROE -.324• RRA -.15•4 RCS .0705 FAU .10144 RRT .2050 RRF -.2414 RTF -.8936 CRT -.4946 CRS .6043 CST .3620

FOE .1400 FRA .7131 FC3-5,5740 B_ g005 _ 2726.3 R23 -.0519 R13 -.8940 LSA 688.1MSA 452.2 SSA 51.7

BO( .4169 BRA 1.0941BC8 2.6242 FSP 1194 SG1 2678.• SG2 505.7 THA 2.36 ELI 687.7 EL2 572.5 ALF 149.68
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JPL TM 33-100 EARTH--MARS TRAJEC-rORIES (VOL. 1. 19645

LAUMCM OATE DEC 5 1994 FLIGHT TIM( 180.00

HELIOCENTRIC CONIC DISTANCE 45L181

RL 14•.4S LAL -.OOr LOL •0.87 VL 54.0•0 GAL .05 AZL 88.9• HCA 155.5G SMA

MP 240.04 LAp .72 LOP 209.45 Vp 21,599 GAP 14.50 AZP 80.75 TAL .24 TAp

RC 157.997 GL 8.88 GP 2.77 ZAL 85.72 ZAP 184.88 ETS 168.24 ZAE 155.85 ETE

PLANE TOCENTR 1C COMIC

C3 15,293 VflL 3.911 OLA 17.44 RAL 181.75 RAO 856•.6 V(L 11.691 PTH 2.06 VHp

LMCH A_4TH LNCH TIN( L-I TIN( INJ LAT

90.00 14 $9 39 2727.•8 -27.84

90.00 T 43 7 4220.70 .71

100.00 19 29 • 2452.82 -29.13

100.00 8 54 21 $990.87 1.65

110.00 17 50 38 2149.75 -52.48

110.00 9 40 21 3646.73 4.75

DIFFERENTIAL C4_RECTIQN9

TOE .24RT i_A-1.0Lq39 TC3 2.8095 BAU .5•47

ROE -.3191 RRA -.1338 RC5 .0894 FAU .10711

FOE .1545 FRA .6541 FC5-9.0658 B_P 886•

BOG .4022 BRA 1.0296 BC3 2.6109 FSP 1202

LAUNCH DATE DEC 3 l_H_4 FLIGHT TIM[ 182.00

HELIOCENTRIC COLIC DISTANCE 435.411

RL 147.4R LAL -.00 LOL TO.R• VL 54.011 GAL .17 AZL 69.00 HCA 156.50 g4A

RP 259.75 LAP .G9 LOP 207.37 rIP 21.558 GAP 15.76 AZP 90.75 TAL .75 TAp

MC 170.018 GL 8.89 GP 2.88 ZAL 84.66 ZAP 164.16 ETS 168.31 ZAE 156.35 ETE

PLANE TO(ENTN 1C CONIC

CS 14.1_4 VHL $.R55 OLA 17.TG RAL 180.88 MAD 6587.G VEL 11.675 PTH 2.05 VMp

LNCH AZIITH LIICH TIN( L-I TIN( INJ LAT

90.00 14 49 12 2735.55 -27.87

90.00 • 42 4 4202.18 .11

100.00 18 ZO 58 2497.87 -29.1•

100. O0 9 55 0 5975.50 1.25

110. O0 17 52 2 2152.74 -$2.52

• 110.00 9 $8 25 3850.1t 4.13

0 ! IrlrEil_iT i AL COIRECT I QMI

TDE .2251 11A-1.0815 TC$ 2.8594 BAU .5846

RD[ -.$079 RtA -.1_ RC3 .1058 FAU .10994

FDE .1718 irRA .881R FC5-9.4033 Bmi b 9545

80E .$819 NA 1.039/ BC5 2.8415 FSP 1517

ARRIVAL DATE JUN 1 1965

EARTH TO MARS

207.$1ECC .289•3 INC 1.0265 vl 30.214

135.80 RCA 14•.46 APO 267.•6 v2 22.881

S.20 ZAC 92.92 ETC 255.84 CLP 165.11

• .350 DpA -1.00 RAp 192.20 ECC 1.2517

INJ LONG IMJ RT ASC INJ AZI4TH INJ TIM( IN) CST TIN 1NJ 2 LAT INJ 2 LONG

79.57 24.80 95.42 15 42 • 212•.8 -26.T9 68.06

175.13 18.72 61.69 8 $3 28 5820.• -5.08 166.S0

54.71 24.44 97.02 1• 8 40 1832.6 -27.95 46.14

155.81 18.09 80.16 10 0 52 5590.9 -2.14 149.D9

52.59 25.81 101.28 18 34 25 1549.7 -30.59 25.88

142.88 16.29 56.11 10 44 28 3246.7 .25 136.66

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2723.8 SGR 511.5 SG3 419.5 ST 598.• SR 46•.2 SS 255.8

RRT .2205 RRF -.2590 RTF -.9013 CRT -.4993 CRS .8571CST .2847

S_8 2771.4 R25 -.0549 R13 -.9017 LSA 666.8 MSA 441.0 SSA 55.0

SG1 2726.3 SG2 498.5 •HA 2.45 EL1 866.8 (L2 563.5 ALF 145.32

ARRIV4L DATE JUN 3 1965

EARTH TO MARS

206.50 ECC .28524 IN(: 1.0052 Vl 30.214

157.23 RCA 147.45 APO 265.14 V2 22.912

G.•4 ZAC 95.09 (TC 235.85 CLP 164.4Z

7.1•80PA -1.00 RAp 192.48 ECC 1.2446

INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

76.99 23.18 95.21 15 54 48 2155.9 -28.8G 68.47

172.10 17.55 81.88 8 52 8 _02.2 -5.89 185.47

55.0• 25.02 98.85 1• I 55 1857.7 -27.92 48.49

134.64 16.91 80.15 9 59 13 $$75.$ -Z.75 148.12

52.81 22.40 101.16 10 27 54 1552.7 -30.64 24.10

142.05 14.92 59.04 10 42 19 _151.0 -.38 135.84

MID-COuRsE ElOCuTION ACCURACY otliT OETERNIMATIGI ACCURACY

SGT 2730.1 $GR 507.0 $G$ 459.5 ST 591.7 N 491.8 SS 289.9

RRT .2530 RRF -.2888 RTIr -.8954 CRT -.4542 CR6 .7055 CST .2716

SC_ 2784.6 R25 -.0546 R15 _.$959 LSA $50.• MSA 45•.i SSA 54.1

SG1 2•41.2 SG2 490.0 THA 2.77 EL1 850.9 EL2 3•4.0 ALF 149.46

LAU_CM DATE DEC 3 1854 FLIGHT TIME 184.00 ARRIVAL DATE JUM 5 t965

HELIOCENTRIC CONIC 018TAHCE 458.G78 EARTH TO MARS

RL 14T.46 LAL -.OQ LOL •0.8• VL 55.954 GAL .28 AZL 69.02 HCA 157.45 SNA 205.07 ECC .26097 IxC .9791 vl 30.214

RP 139.42 LAP .89 LOP 208.52 VR 21.482 GAP 15.25 AZP 80.•2 TAL 1.26 TAp 138.11RCA 14•.45 APO 262.48 v2 22.943

RC 1•2.$S1GL 8.•• GP 5.00 ZAL 85.G0 2AP 185.44 (TS 168.56 Z/_E 156.84 ETE •.33 ZAC 93.26 [TC 255.83 CLP 163.71
PLAN(TOCENTRIC CONIC

C3 14.469 VHL 5,804 OLA 18.05 RAL 158.82 RAD 8587.6 V(L 11,856 PTH 2.05 VHp •.010 DpA -.99 RAp 192.74 ECC 1.2361

L_CH AZlITM LMCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZIETH 1NJ TIME

90.00 14 41 58 2•$8.09 -Z•.80 ••.58 21.77 95.02 15 27 35

JO.O0 • 40 50 4184.75 0.45 171.13 15.99 61.69 8 50 35

100.00 18 13 $8 2442.20 -29.21 55.40 21.62 96.66 16 54 40

100.00 8 51 29 5958.77 .99 155.74 15.36 60.11 9 57 26

110.00 1? 45 IS 2155.53 -32.56 33.02 21.01 101.04 18 21 31

110.00 9 38 tt 3818.21 3.57 141.28 15.56 55.98 10 39 $7

DIFFERENTIAL COIRECTION9 MID-COURSE ExECuTION ACCURACY

TOE .2091 TRA -.99_1TC$ 2.9800 8AU .5770 SGT 2T78.1 SGR 502.9 SG3 460.2

ROE -.5001RRA -.1251RC3 .1295 FAU .11475 RRT .2775 RRF -.5140 RTF -.8999

FOE .2062 FRA .6514 FC3-8.8648 BRP 9370 SG8 2823.3 fl25 -.0588 R13 -.9005

BOG .3858 BRA 1.0017 BC5 2.9827 FSP 1586 $¢,1 2781.7 SG2 482.5 THA 2.97

LAUNCM DATE DEC 5 114r_ FLIGHT TIME 188.00

HELIOCENTRIC _GilC DISTANCE 441.981

RL 147.46 LAL -.00 L_. 70.87 _L 33,900 GAL .38 AZL 89.05 HCA 138.39 _4A 205.90 ECC .27690 |NC .9541 vl 30.214

RP 239.11 LAp .83 LOP 201.27 VIP 21.429 GAP 12.70 AZP 90.7[ TAt. 1.77 TAp 140.16 RCA 147.44 APO 260.37 V2 22.975

RC 174.639 GL 8.64 _ 5.15 ZAL 82.58 ZAP 1_.71 ET5 188.40 ZA( 157.39 ETE •.97 ZAC 93.43 ETC 255.82 CLP 162.99

PLAN[TOCENTRIC CONIC

C3 14.104 VML 5.756 OLA 18.32 RAL 158.55 RAID 8587.6 VEL 11.640 PTH 2.04 VHp 6.846 SpA -.97 RAp 193.00 ECC 1.2321

LNCH AZ14TM LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZq4TH INJ TIN(

90.00 14 34 51 2745.98 -27.95 77.75 20.38 94.84 15 20 35

90.00 • 39 25 41U.48 -.98 170.ZZ 14.65 61.70 8 48 52

100.00 16 7 9 2448.33 -n.24 55.T0 20.25 96.51 16 47 55

100.00 8 49 46 3t41.34 .17 152.89 14.02 80.11 9 55 27

110.00 17 39 18 2158.02 -32. 59 35.21 18.83 100.94 18 15 16

110.00 9 34 8 5802.42 3.04 140,58 12.22 55.94 10 37 29

OIFFENENTIAL CCNRECTIONS MID-CouRE EXECUTION ACCURACY

TOE .1948 TRA -.9178 TC3 3.1001BAU .5852 KT 2807.0 _ 499.4 SG5 483.3

ROE -.2928 NRA -.1205 RC3 .1484 FAU .11926 RRT .3051 RRF -.5454 RTF -.9031

FOE .2346 FRA .55)98 FC5-7.8207 BRP 9495 ST,8 2851,1 R29 -.0647 R13 -.903•

BO[ .3516 liRA .9655 BC5 3.1038 FSP 1478 _1 2811.2 882 475.2 THA 3.18

PO CST TIM 1NJ Z LAT INJ 2 LONG

213g.0 -26.92 66.86

3584.8 -4.24 164.49

1842.2 -27.98 46.61

3356.8 -3.29 147.21

IS$§.§ -30.69 24.30

3216.2 -.92 135.07

ORBIT OETERMINAT|ON ACCURACY

ST §71.8 SR 456.0 SS 278.2

CRT -.4377 CRS .75?6 CST .2077

LSA 630.7 MSA 459.5 SSA $7.9

EL1 629.4 EL2 372.5 ALF 148.77

ARRIVAL DATE J UN 7 1985

EARTH TO MARS

PO CST T|M |NJ 2 LAT |HJ 2 LONG

2144.0 -26.97 69.21

5566.5 -4.76 163.58

1846.3 -28.03 47.11

3541.3 -3.81 146.36

1558.0 -30.74 24.48

3202.4 -1.45 134.35

ORBIT 0ETERMINATION ACCURACY

ST $53.§ SR 450.4 SS 289.1

CRT -.4238 CRS .8049 CST .1431

LSA 614.4 MSA 460.3 SSA sg.5

EL1 610.2 EL2 370.1ALF 148.05
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCWBA_E DEC 3 1884 FLIGHT TIM( 188.00 ARRIVAL DATE JUN 9 1965

MELIOCENTRIC CDNIC D|9TANC( 445.317 EARTH TO MARS

RL 14T.48 LAL -.00 LOt. 70.87 YL 33.848 GAL .49 AZL 89.07 HCA 139.34 $MA 202.81 ECC .27304 INC .9279 vl 30.214

RP 898.T9 LAP .80 LOP 210.22 VP 2|.382 GAp 12.17 AZP 90.70 TAL 2.26 TAP 141.61 RCA 147.43 APO 258.18 V2 23.007

RC 176.938 6L 8.30 GP 3.27 ZAL 81.52 ZAP 181.96 ETS 168.43 ZAE 137.98 ETE 8.68 ZAE 93.61 ETC 255.82 CLP 162.25

PLANETOCENTRIC COI4ZC

C3 13.767 VML 3.710 DLA 18.57 RAL 157,48 RAD 8567.5 VEL 11.626 PTH

LNCH AZMTM LMCH TIME L-| TIN[ INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ T|ME

90.00 14 28 1 2748.40 -27.96 78.07 19,00 94.68 15 13 49

90.00 7 37 43 4153.42 -1.46 169.38 13.34 81.72 8 46 57

100.00 18 0 34 2449.95 -29.27 55.97 16.86 96.37 16 41 24

100.00 8 47 51 3927.11 -.32 152.11 12.70 60.11 9 53 18

110.00 17 33 12 2160.11 -32.62 33.37 18.27 100.85 18 9 12

110.00 9 31 42 3789.71 2.56 139.89 10.90 55.90 10 54 52

DIFFERENTIAL CORRECTIOI9 M|D-COUR9E EXECUTION ACCURACY

TOE .1899 TRA -.9305 TC3 3.Z010 BAU .5900 9GT 2830.1 SGR 496.6 SG3 508.2

flOE 0.2858 RRA -.1159 RC3 .1729 FAU .12418 RRT .3379 RRF -.3784 RTF -.9043

FOE .2678 FRA .5658 FC3-7.8091 BSP 9735 $68 2673.3 R23 -.0662 R13 -.9050

BOE .3325 BflA .9377 9C3 3.2057 FSP 1561 861 2835.2 SGZ 466.7 THA 3.49

2.04 VHp 6.687 DPA -.93 RAp 193.25 ECC 1.2266

PO CST TIN |NJ 2 LAT INJ 2 LONG

2148.4 -27.02 89.53

3555.4 -5.23 162.73

1850.0 -28.08 47.37

3327.1 -4.29 145.58

1560.1 -30.78 24.63

3189.7 -1.93 135.69

ORB]T OETERM]NATION ACCURACY

ST 52g.8 SR 444.9 SS 304.4

CRT -,3808 CRS .8479 CST .1061

LSA 591.0 MSA 467.2 SSA 61.6

EL1 581.5 EL| 374.8 ALF 147.38

LAUNCH OAT[ DEC 3 1964 FLIGHT TIN| 190.00 ARRIVAL DATE JUN 11 1965

33.798 GAL

21.338 GAP

80.50 ZAP 161.19 ET$ 168.44 ZAE 158.56 ETE

HELIOCENTRIC CCNIC

ML 147.46 LAL -.00 LOL T0.87 VL

RP 238.47 LAP .58 LOP 211.17 VP

RC 179.231 _ 8.33 _ 3.41 ZAL

PLAH[TOCENTRIC CONIC

DISTANCE 448.685 EARTH

,§9 AZL 89.10 HCA 140.29 SMA 201.77 ECC .26937 INC

11.86 AZP 90.69 TAL 2.76 TAp 143.05 RCA 147.42 APO

9.46 ZAC 93.?g (TC

TO MARS

.9008 V1 30.214

256.12 V| 23.040

255.81CLP 161.49

C3 13.436 VML 3.668 DLA 18.79 RAL 156.42 RAD 8567.5 VEL 11.612 pTH 2.03 VHP _15310pA -.88 RAp 193.49 ECC 1.2215

LNCH AZMTH LNCH TI_ L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 14 21 26 2752.19 -27.98 78.34 17.65 94.54 15 7 18 2152.2 -27.06 89.80

90.00 7 35 49 4139.66 -1.91 168.62 12.03 61.74 8 44 49 3539.7 -5.67 161.96

100.00 15 54 13 2453.01 -29.29 56.19 17.50 96.25 16 35 6 1853.0 -28.12 47.59

100.00 8 45 44 3914.08 -.76 151.39 11.39 60.12 9 50 58 3314.1 -4.73 144.86

110.00 17 27 18 2161.78 -32.64 33.49 16.92 100.77 18 3 20 1561.8 -30.81 24.75

110.00 9 29 8 3778.07 2.11 139.29 9.60 55.87 10 32 6 3178.1 -2.38 133.08

01FFERENTIAL CCRRECTION$ M]O-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

TOE .1379 'IRA -.8956 TC3 5.3022 BAU .5951 SGT 2848.4 SGR 494.7 SG3 533.5 ST 512.4 SR 439.1 SS 314.1

ROE -.2789 RRA -.1112 RE3 .1994 FAU .12917 RRT .3678 RRF -.4091RTF -.9061 CRT -.3675 CRS .8762 CST .0556

FOE .2925 FRA .5251 FC3-8.3106 8SP 9750 SGB 2891.1 R23 -.0722 R13 -.9069 LSA 580.3 MSA 461.7 SSA 63.7

90E .5205 BRA .9025 BC3 5.3082 F SP 1642 $61 2854.4 SG2 459.1 THA 3.75 ELI 563.4 EL2 371.4 ALF 146.44

LAUNCH OAT( DEC 3 lg64 FL|GHT T]N£ 192.00 ARRIVAL DATE JUN 13 1965

MELIOCENTRIC CON|C O|STANCE 452.083 EARTH TO MAR S

RL 147.46 LAL -.00 LO(. 70.67 YL 35.750 GAL .68 AZL 69.|3 HCA 141.25 SMA 200.79 ECC .26587 INC .8724 vl 30.214

RR 238.14 LAP .55 LOP 212.12 VP 21.299 GAp 11.15 AZP 90.68 TAL 3.24 TAp 144.4g RCA 147.41APO 254.16 v2 25.073

RC 181.513 GL 8.14 GP 5.58 ZAL 79.50 ZAp 160.41ETS 168.43 ZAE 159.19 ETE 10.32 ZAC 93.98 ETC 255.81CLP 160.72

PLANIETOCENTR|C CON|C

CS 13.169 VHL 3.629 OLA 18.98 RAL 155.36 RAD 6567.5 VEL 11.600 pTH 2.03 VHp 6.379 DpA -.82 RAp 193.72 ECC 1.2167

LNCM AZMTH LNCH TIME L-I T|ME |NJ LAT |NJ LONG |NJ RT ASC ]NJ AZMTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 14 15 10 2755.24 -26.00 78.56 16.31 94.43 15 1 5 2155.2 -27.09 70.02

90.00 T 33 40 4127.26 -2.31 167.92 10.75 61.77 8 42 27 3527.5 -6.07 161.26

100.00 15 48 9 2455.40 -29.31 56.37 16.17 96.16 16 29 4 1855.4 -28.15 47.76

100.00 8 43 22 3902.33 -1.16 150.75 10.11 60.13 9 48 25 3302.3 -5.12 144.21

110.00 17 21 37 2162.93 -32.65 33.58 15.59 100.72 17 57 40 1562.9 -30.85 24.83

110.00 9 26 23 3767.56 1.71 138.74 8.32 55.85 10 29 10 3167.6 -2.78 132.53

D_FFERENTIAL CORRECTIONS MID-COURSE ExECuTZON ACCURACY ORB]T DETERMINATION ACCURACY

TOE .1420 TRA -.8832 TC3 3.4090 8AU .6015 S8T 2872.t 9DR 494.2 SG3 560.9 ST 492.7 SR 433.4 SS 328.9

ROE -.2724 RRA -.1065 RC3 .2288 FAU .13459 RRT .4021RRF -.4455 RTF -.9084 CRT -.3419 CRS ,9020 CST .0162

FD( .3291FRA .4841 FC3-8.8477 8SP 9865 SGB 2914.3 R23 -.0776 R13 -.9095 LSA 570.6 MSA 457.1 SSA 65.6

BO( .3072 BRA .8697 8C3 3.4167 FSP 1737 SG1 2879.2 662 451.3 THA 4.06 EL1 541.6 (L2 370.5 ALF 145.30

LAUNCH DATE DEC 3 1964 FL|GHT T|I_ 194.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC OON|C DISTANCE 455.509 EARTH TO MARS

ML 147.46 LAL -.00 LOL 70.87 VL 33.705 GAL .77 AZL 89.16 HCA 142.21 SNA 199.87 ECC .26255 [NC .8428 V 1 30.214

RP 237.81 LAp .52

RC 189.786 GL 7.93

PLANETOCENTRIC CONIC

C$ 12.904 VHL $.592

LNCH AZMTH LNCH T|Mt[

90.00 14 9 12

90.00 7 31 15

100.00 15 42 22

100.00 8 40 48

110.00 17 16 11

110.00 9 23 27

DIFFERENTIAL CORRECT|ONS

TOE .1317 TRA -.8286 TC3 3.5121 6AU .6076

ROE J. 2681 RRA -.1018 RC3 .2607 FAU .14021

FOE .3490 FRA .4373 FC3-9.4062 BSP 9909

DOE .2969 BRA .8348 BC3 3.5217 FSP 1832

LOP 213.08 VP 21.263 GAP 10.65 AZP 90.67 TAL 3.72 TAp 145.93 RCA 147.59 APO 252.35 V| 23.106

GP 3.73 ZAL 78.51 ZAp 159.60 ETS 168.42 ZAE 159.85 ETE 11.29 ZAC 94.18 ETC 255.80 CLP 159.93

OLA 19.15 RAL 154.31RAD 6567.5 VEL 11.588 pTH 2.03 VHp 6.250 DpA -.74 RAP 193.93 ECC 1.2124

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2757.46 -28.01 78.73 14.98 94.35 14 55 10 2157,5 -27.11 70.17

4116.28 -2.66 167.31 9.48 61.80 8 39 51 3516.3 -6.41 160.64

2457.05 -29.32 56.49 14.85 96.10 16 23 19 1857.0 -28.17 47.88

3891.92 -1.51 150.18 8.84 60.14 9 45 38 3291.9 -5.47 143.63

2163.52 -32.66 33.62 14.27 100.70 17 52 15 1563.5 -30.84 24.87

3758.22 1.35 138.25 7.05 55.84 10 26 5 3158.2 -3.14 132.05

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2892.8 SGR 494.7 SG3 589.3 ST 475.4 SR 427.5 SS 340.5

RRT .4359 RRF -.4827 RTF -.9106 CRT -.3300 CRS .9201CST -.0286

968 2934.8 R23 -.0846 R13 -.9117 LSA 587.0 MSA 445.7 SSA 67.7

SG1 2901.0 962 443.9 THA 4,37 ELI 524.3 EL2 366.0 ALF 143.93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 3 1964 FLIGHT TIN[ |96.00 ARRIVAL OAT[ JUN 1• 1965

HELIOCENTRIC CONIC OI6TANCE 458.963 EARTH TO MARS

RL 14•.46 LAL -.OO LOL •0.8• VL 33.662 GAL _86 AZL 89.19 HCA 143.17 SMA 199.00 ECC .25940 INC .811• Vl 30.214

RP 237.49 LAP .49 LOP 214.04 Vp 21.231 ;Ap 10.15 AZP 90.65 TAL 4.20 TAp 147.36 RCA 14T.38 Apo 230.61 V2 23.140

NC 186.049 GL 7.70 GP 3.90 ZAL ••.54 ZAp 158.77 ETS 168.39 ZA( 160.53 ETE 12.37 ZAC 94.36 ETC 255.80 CLp 159.12
PLANETOCENTRIC CONIC

C3 12.660 VHL 3.558 DLA 19.28 RAL 153.27 RAD 6567.5 VEL 11.5•6 PTH 2.02 VHp 6.085 0PA -.64 RAp 194.14 ECC 1.E084

LNCH AZNTH LNCH TIM( L-I TIRE INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 3 36 2758.•6 -26.01 78.82 13.68 94.51 14 49 35 2156.9 -2•.12 •0.2•

90.00 7 29 33 4106.76 -2.9• 166.70 6.24 61.83 8 36 59 3506.8 -6.•1 160.10

100.00 15 36 53 245•.68 -29.53 56.53 13.55 96.07 16 17 _2 1857.9 -28.18 47.94

100.00 9 3• 55 3682.89 -1.82 149.68 7.60 60.16 9 42 38 3282.9 -5.•• 143.13

110.00 1• 11 1 2163.48 -52.66 55,62 12.97 100.70 1• 47 4 1563.5 -30.64 24.8•

110.00 9 20 19 3T50.07 1.04 137.63 5.81 55.83 10 22 49 3150.1 -3.45 131.62

DIFFERENTIAL C_RRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1266 111A -.7904 TC3 5.6276 BAU .6160 SGT 2919.5 SGR 496.9 SG3 619.6 ST 459.6 SR 421.6 Ss 351.4

ROE -.2600 MRA -.0969 RE5 .2958 FAU .14622 RRT .4694 _ -.5216 flTF -.9139 CRT -.5345 CRS .9336 CST -.DRS3

FOE .3•3• FRA .$859 FC3-9.9991BSP 9792 _ L_961.5 R25 -.0957 R13 -.9151 LSA 568.6 MSA 429.3 99A 69.8

SO( .2892 liRA .•963 BE3 3.6596 FSP 1926 SGI _J29.0 Sr_ 437.5 THA 4.6• ELI 511.3 ELI 35•.1 ALF 142.23

LAUNCH DATE DEC 3 1964

I'HELIOCENTRIC CCNIC

RL 14•.4_ LAL -.00 LQL 70.87 VL 33.621GAL

RP 23•.15 LAP .46 LOP 215.00 VP 21.203 GAP 9.66 AZP

RC 188.300 GL 7.45 GP 4.09 ZAL 76.59 ZAP 157.92 ETS

PLAN[TOCENTRIC CONIC

C3 12.455 VHL 3.526 DLA 19.38 RAL 152.25 RAO 6567.5 V[L

FLIGHT TINE 198.00 ARRIVAL DATE JUN 19 1965

DISTANCE 462.440 EARTH TO MARS

.95 AZL 89.22 HCA 144.15 344A 198.17 ECC .25640 INC - .•792 Vl 30.21A

90.65 TAL 4.66 TAp 148.•9 RCA 147.36 APO 248.98 V2 23.1•4

168.35 ZAE 161.23 ETE 13.59 ZAC 94.39 ETC 255.79 CLP 158.29

11.568 PTH 2.02 VHp 5.944 DpA -.52 RAp 194.34 ECC 1.2046
LNCH AZMTH LNCM TIM( L-[ TIM( INJ LAT

90.00 13 56 25 2758.99 -28.02

gO.D0 • 25 32 4098.99 -3.22

100.00 15 31 50 2437.76 -L_J).53

100.00 6 34 46 3875.56 -2.07

110.00 17 9 9 2162.66 -32.65

110.00 9 16 59 5743.20 .79

DIFFERENTIAL CORRECTIONS

TDE .1066 TRA -.7669 TC3 3.6874 BAU .6155

ROE -.ZS4Z RRA -.0920 tiC3 .3337 FAU .15226

FOE .4040 FRA .3349 FC-10.6003 BSP 10083

BDE .2757 BRA .7T24 BC$ 3.7025 FSIP 2041

INJ LONG INJ RT ASC INJ AZ14TH INJ TIN[ PO CST TIM INJ 2 LAT INJ Z L(_IG

79.84 12.40 94.30 14 44 24 2159.0 -27.12 70.28

166.34 7.01 61.85 8 35 51 3496.9 -6.96 159.65

56.54 12.26 9G.OT 16 12 48 1857.8 -28.17 4T.93

149.27 6.37 60.17 9 39 2A 3273.4 -6.02 142.71

35.56 11.69 100.74 17 42 12 1562.7 -30.63 24.81

137.47 4.59 55.62 10 19 22 3143.2 -3.T1 131.26

MID-COURSE EvlrCUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT L)922.0 S&R 501.1 S_3 650.5 ST 439.6 SR 415.8 $6 367.2

RRT .5121 RI_ -.5626 RTF -.9134 CRT -.2860 CRS .9450 CST -.0906

SC_ 2964.7 R25 -.0985 815 -.9148 LSA 564.5 MSA 420.9 SSA 72.1

SGI 2935.5 SG2 429.7 THA 5.15 EL1 466.1 EL2 360.3 ALF 140.51

LAUNCH 0ATE DEC 3 1964

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 236.81 LAP .43

RC 190.540 GL T.17

PLANETOCENTRIC CONIC

C3 12.227 VHL 3.49T

LNCN AZ14TH LNCH TIN[

90.00 13 53 30

90.00 T 22 15

1OO.00 t$ 27 7

100.00 8 31 24

110.00 17 I 35

FLIGHT TIN[ 200.00 ARRIVAL DATE JUN 21 1965

DISTANCE 465.942 EARTH TO MARS

LC4. 70.07 VL 33.591 GAL 1.03 AZL $9.25 HCA 145.09 SMA 197.39 ECC .25356 INC .7450 Vl 30.214

LOP 215.96 VII 21.179 GAP 9.15 AZP 90.61 TAt. 5.11 TAp 150.21 RCA 147.34 APO 247.44 VZ 23.209

GP 4.26 Z/d. T5.66 ZAP 157.05 ETS 168.30 ZNE: 161.95 ETE 14.97 ZAC 94.61 ETC 255.76 CLP 157.43

DLA 19.45 RAL 151.23 RAO 6567.5 V(L 11.559 PTH 2.02 VHp 5.807 DpA -.39 RAp 194.52 ECC 1.2012

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PC) CST TIM 1NJ 2 LAT IMJ 2 LONG

2759.13 -28.01 75.77 11.13 94.33 14 39 36 2158.1 -27.12 70.22

4092.60 -5.42 165.99 5.80 61.87 8 30 25 3492.6 -7.16 159.30

2456.65 -_9.52 56.46 11.00 96.11 16 S 4 1856.7 -29.16 47.85

3969.31 -2.20 149.94 5.16 60.19 9 35 54 3269.3 -6.23 142.38

2161.14 -32.65 33.44 10.42 100.80 17 37 36 1561.1 -30.80 24.•0
110.00 9 13 26 5737.59 .57

DIFFERENTIAL CDRRECTION$

TOE .09•3 TRA -.7364 TC3 3.7637 BAU .6193

ROE -.2485 ImA -.09T0 RC5 .375| FAU .15964

FOE .4291 FRA .27T7 FC-11.2325 BSP 10156

SO( .2669 BRA .T415 BC3 3.7923 FSP 2154

LAUNCN DATE DEC S 19_4

HELIOCENTRIC C_041C

RL 147.46 LAL -.00

RP 236.46 LAp .40

RC 192.768 GL 6.67

PLAN[TOCENTRIC CONIC

C3 12.036 VHt. 3.499

137.17 3.58 55.82 10 15 44 313T.6 -3.92 130.97

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2931.0 S_q 507.4 SG3 682.7 ST 423.1 SiR 409.8 SS 379.1

RRT .5506 RRF -.6036 RTF -.9146 CRT -.2704 CRS .9519 CST -.1165

SG8 2974.6 R23 -.1070 R15 -.9162 LSA 565.8 MSA 406.1 SSA •4.4

_1 21)44.6 _2 421.6 THA 5.56 EL1 469.7 EL2 355.3 ALF 138.37

FLIGHT TIN[ 202.00 ARRIVAL DATE JUN 23 1965

0ISTANC[ 469.468 EARTH TO MARS

LOL 70.87 VL 35.545 GAL 1.11AZl. 69.29 HCA 146.06 SRA 196.65 ECC .25086 INC .T089 Vl 30.214

LGP 216.93 V1P 21.157 GAP 9.70 AZP 90.59 TAL 5.56 TAp 151.62 RCA 147.52 APO 245.98 v2 23.244

GP 4.50 ZAL 74.79 ZAP 156.16 (TS 168.24 ZA( 162.69 ETE 16.54 ZAC 95.04 ETC 255.78 ELF 156.56

DLA 19.49 RAt. 150.23 RAID 6_7.5 I_L 11.551PTH 2.02 VI4p S.ST30PA -.25 RAP 194.70 ECC 1.1981

LNCH AZ14TH LNCN TIN[ L-I TIM( INJ LAT

gO.D0 13 49 17 2756.07 -29.00

90.00 • 16 53 4087.29 -S.ST

100.00 15 22 49 2454.47 -29.50

100.00 8 27 43 3664.91 -2.45

110.00 16 37 20 2158.75 -52.60

110.00 9 9 41 3735.50 .40

DIFFERENTIAL CGRNECTIGN$

TOE .0996 TRA -.7046 TC3 5.8405 BALi .9216

RDE -.2429 flRA -.0816 RC3 .4205 FAU .19546

FOE .4520 FRA .2137 FC-11.9014 BSP 10193

BOE .2569 BRA .7093 BCS 3.9654 F_ 2272

INJ LONG INJ RT ASC INJ AZRTH INJ TIN( RO CST TIM INJ 2 LAT INJ 2 LONG

78._. 9.85 94.40 14 55 13 2156.1 -27.10 70.07

195.73 4.60 61.99 9 26 41 3488.0 -?.30 159.04

59.50 9.75 96.20 16 3 43 1854.5 -28.13 47.69

149.69 3.97 60.20 9 52 T 3264.8 -6.38 142.13

33.26 9.17 100.90 17 55 19 1558.7 -30.73 24.53

136.95 2.20 55.82 10 11 54 3133.3 -4.0g 130.74

RIO-COURSE [XI[CUTION ACCURACY ORDIT OET(RNINATION ACCURACY

SGT 2940.4 _ 516.3 _3 71T.1 ST 406.T SR 403.6 SS 389.4

RRT .5893 RRF -.6447 RTF -.g160 CRT -.2606 CRS .9559 CST -.1517

SG8 2985.4 R23 -.1162 R13 -.9179 LSA 367.5 MSA 389.8 S3A 77.0

SG1 2956.4 SG2 414.8 •HA G.03 EL1 454.9 EL2 348.4 ALF 135.63
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 3 1964 FLIGHT TIME 204.00

HELIOCENTRIC CONIC DISTANCE 475.015

RL 14T.48 LAL -.DO LOt. ?0.87 VL 33.508 GAL 1.1• AZL 8•.33 HCA 147.03

RP 238.12 LAP .37 LOP 217.90 yp 21.139 GAP 8.23 AZP 90.56 TAL 5.••

RC 1•4.•83 GL &.54 GP 4.72 ZAL 73.87 ZAP 155.24 (TS 188.17 ZAE 163.45

PLANETOCENTRIC CONIC

C3 11.95• VML 3.444 DLA 1•.47 RAL 14•.24 RAO 8587.5 V(L 11.543 PTH 2.01

LNCH AZNTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

• 0.00 15 45 25 2752.71 -27.•8 78.38 8.85 •4.53

• 0.00 7 14 33 4085.11 -3.86 165.57 3.42 61.90

100.00 15 18 56 2451.14 -29.28 56.06 8.51 •6.32

100.00 8 23 4Z 3881.91 -2.53 148.53 2.79 60.20

110.00 16 58 26 2155.45 -32.56 33.02 7.•3 101.04

110.00 • 5 41 3730.37 .29 13•.80 1.03 55.82

ARRIVAL DATE JUN 25 1968

EARTH TO MARS

• HA 195.95 ECC .24629 INC .6712 vl 50.214

TAp 155.0S RCA 147.30 APO 244.60 V2 25.279

(T( 18.$4 ZAC 88.28 ETC 288.77 CLP 188.66

VHP 5.$42 DPA -.06 RAp 194.86 ECC 1.1952

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 31 17 2152.7 -27.06 69.64

8 22 $8 3483.1 -?.59 158.97

15 5• 47 1881.1 -28.09 47.45

9 28 4 $261.9 -6.47 141.97

17 2• 22 1888.5 -50.69 24.29

10 7 52 3180.4 -4.20 130.$9

DIFFERENTIAL C.CRRECTION3 HIO-COUR3E EXECUTION ACCURACY OR•IT DETERMINATION ACCURACY

TIDE .0888 TRA -.6711 TC3 3.•187 BAU .6287 SET 2950.9 8GR 528.1 883 753.2 ST 391.8 SR 597.2 SS 597.8

flOE -.2375 RRA -.OTEO RC3 .4701 FAU .17260 flRT .6262 RflF -.2851 RTF -.•179 CRT -.2687 CRS .•570 CST -.1990

FOE .471• FRA .1449 FC-12.8008 BSP 10186 _ 2997.8 R23 -.1271 R13 -.•200 LSA 569.• MSA 372.1 SSA 79.8

BIDE .2528 BRA .6754 0C3 3.•488 F$1P 2394 _T61 296•.7 882 40•.Z THA 6.$2 EL1 444.S EL2 337.S ALF 155.54

LAUNCH DATE DEC 3 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC OISTANC( 476.583

RL 147.46 LAL -.00 LOL TO.ST VL 33.473 GAL 1.28 AZL 89.37 HCA 148.01

RP 235.77 LAP .$3 LOP 210.88 VP 21.124 GAP 7.77 AZP •0.54 TAL 6.42

RC 1•7.1•5 r.I. 8.18 Gff 4.•7 ZAL 73.02 ZAP 154.2• ET8 128.08 zAE 164.21

PLAHETOC[NTItIC C_|C

C3 11.618 _ 3.420 OLA 19.43 RAL 140,27 RAD 8567.4 VEL 11.$36 pTH 2.01VHP

LNCH AZNTH LNCN TIME L-| TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 13 42 2 2747.95 -27.•$ 78.08 7.44 •4,70 14 27 50

• 0.00 7 10 10 40114.07 -3.70 165.51 2.26 61.91 8 18 14

100.00 IS 15 30 144•.§5 -1_8.24 55.72 7.$0 •6.50 18 56 17

100.00 8 1• 28 31160.70 -Z.57 146.48 1.64 60.21 • 28 44

110.00 18 4• 55 2151.18 -32.50 32.8• 6.71 101.23 17 25 46

110.00 • I 28 $71•.88 .23 13•.72 359.89 55.82 10 3 $6

DIFFERENTIAL. CGIII_CTION8 MID-COURSE EXECUTION ACCURACY

TIK .07•4 TllA -.1_157 TC3 3.9443 ,&U .823• 8GT 1948.5 SGR 543.3 SGS 790.3

ROE -.8321 mlA -.OTO$ RC3 .5238 FAU .17092 RRT .6640 RRF -.7244 RTF -.9179

FOE .4•01FRA .0T52 FC-18.3177 B6P 10249 _ 2998.1 R23 -.1381 R13 -.9204

BO( .2453 MA .84N BC3 4.000• F•P 2524 SG1 2970.9 SGZ 403.1 THA 7.11

EARTH TO MARS

SMA 195.29 ECC .24586 INC .6309 vl 30.214

TAp 154.42 RCA 147.28 APO 245.S0 v2 25.315

ETE 20.41 ZAC 95.58 ETC 285.77 CLP 154.74

5.415 DpA .14 RAp 1•S.01ECC 1.1925

PO CST TIM INJ 2 LAT INJ 2 LONG

2148.0 -27.01 69.50

3484.1 -7.48 IS8.81

1846.5 -28.03 47.12

3260.7 -6.51 141.90

1551.2 -30.61 25.98

3128.9 -4.28 150.$1

ORBIT DETERMINATION ACCURACY

ST 377.8 SR $90.7 S$ 408.5

CRT -.2570 CR$ .9562 CST -.2236

LSA $69.5 MSA 358.5 SSA 82.6

ELI 431.3 EL2 350.8 ALF 151.28

LAUNCH DATE DEC 3 1864 PLIGHT TIME 208.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 14?.46 LAL -.80 LOt. 70.87 VL 33.441 GAL 1.34 AZL

RP E$5.42 LAP .30 LOP 219.88 VP 21.112 GAP 7.31 AZP

RC 1••.$72 GL 5.80 GP S.23 ZAL 72.18 ZAP 153.32 ETS

PLAN(TOCENTRIC CONIC

C$ 11.$45 VML 3.$98 OLA 19.34 RAL 147.31 RAG 6567.4 VEL

LMCM AZNTM LNCH TIM( L-I TIRE INJ LAX INJ LONG INJ

• 0.00 18 3• tO 2T41.74 -27.92 77.58

90.00 7 5 25 4084.87 -3.67 163.$5

100.00 15 12 32 2440.64 -2•.20 55.29

100.00 $ 14 48 3861.20 -2.55 148.49

110.00 16 48 46 2145.64 -32.43 32.2•

DISTANCE 480.172 EARTH TO MAR5

89.41HCA 148.98 SMA 194.66 ECC .24555 INC .5882 vl 30.214

80.$0 TAL 6.85 TAp 155.81RCA 147.25 APO 242.07 V2 23.$51

167.99 ZkE 164.98 ETE 22.81 ZAC 95.?9 ETC 255.76 CLP 153.80

11.530 pTH 2.01VHp S.291DpA .57 RAP 195.14 ECC 1.1900

RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6.24 •4.92 14 24 $1 2141.7 -26.95 69.05

1.12 61.90 8 18 29 $484.9 -7.40 158.86

6.10 •6.72 1S SS 15 1840.6 -27.96 46.70

.50 60.21 • 19 4 3261.2 -6.50 141.93

5.49 101.45 17 22 31 1545.8 -$0.51 25.60

110.00 8 $8 $9 3728.77 .23

OIPFERENTIAL CORRECTIOMS

TOE .OTT• TRA -.6148 TC3 4.0233 BAU .8275

ROE -.2268 flflA -.0841 RC3 .582• FAU .18771

FOE .5035 FRA -.0042 FC-14.0754 BSP 10210

BOE .23•7 BRA .6182 BC3 4.0653 FSP 2653

136.71 358.72 55.82 • 59 8 3128.8 -4.26 IS0.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• GT 2•49.6 •G_ 562.2 383 829.7 ST $64.2 SR 388.9 85 409.7

flflT .6987 RRF -.7617 flTF -.91•1 CRT -.2711CRS .9528 CST -.2719

$G8 3002.7 R23 -.1504 RIS -.9220 LSA 589.2 MSA 341.4 SSA 86.1

881 2978.1 $?,2 398.6 TMA 7.73 ELI 422.6 EL2 318.4 ALF 129.$0

LAUNCH DATE DEC 3 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC DISTANCE 483.760 EARTH TO MARS

RL 147.46 LAL -.00 LOL 70.87 VL 33.410 GAL 1.40 AZ1. 89.46 HCA 14•.96 SI4A 194.07 ECC .24138 INC .5436 vl 50.214

RP 238.06 LAP .27 LOP 220.83 VP 21.103 GAP 6.86 AZP 90.47 TAL 7.23 TAP 157.1• RCA 147.23 APO 240.•1 V2 25.587

RC 201.544 GL 5.58 GP S.5Z ZAL 71.38 ZAP 152.32 ET8

PLAN(TOCENTRIC CONIC

C3 11.406 VHt. 3.377 DLA 1•.21RAL 146.37 RAD 6567.4 VEL

LNCH AZMTN LNCH TIM( L-I 7INI[ INJ LAT ]NJ LONG INJ

90.00 13 36 50 2733.95 -27.87 77.02 5,06 •5.20 14 22 24

90.00 7 0 15 4087.82 -3.58 165.71 359.99 61.89 8 8 23

100.00 15 10 S 2438.32 -29.14 54.75 4.•1 97.00 15 50 37

100.00 8 9 42 3688.49 -2.47 148.62 359.38 60.20 g 14 6

110.00 18 44 1 2136.37 -32.34 31.81 4.30 101.73 17 19 40

110.00 6 52 |S 3730.20 .28 136.79 357.68 55.82 • 54 25

DIPFERENTIAL C_IIRECTIQN$ MID-COURSE EXECUTION ACCURACY

TOE .0749 TRA -.5898 TC3 4.0368 BAU .6264 SGT 2940.3 SGR 585.2 8G3 869.8

ROE -.2213 flflA -.0577 RC3 .8466 FAU .19359 RRT ,7316 RRF -.7965 RTF -.9191

FOE .5161 FRA -.0844 FC-14.$434 98P 10275 SEll 2998.0 R23 -.1840 R13 -.9228

6DE .2336 BflA .58|1 8C3 4.107• F8P 2805 •El 2971.9 SG2 394.7 THA 8.43

167.88 Z_ 165.74 ETE 25.5• ZAC 96.07 ETC 258.75 CLP 152.83

11.524 PTH 2.01VHp 5.171DpA .63 RAP 195.27 ECC 1.1877

RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

2134.0 -26.86 68.50

3487.6 -7.$1 159.01

1833.3 -27.86 46.18

3263.5 -6.42 142.05

IS39.4 -$0.$9 25.14

3130.2 -4.20 130.58

ORBIT DETERMINATION ACCURACY

ST $51.8 SR $77.0 SS 414.1

CRT -.2771CRS .9480 CST -.5095

LSA $67.9 MSA 526.9 SSA 89.4

EL1 415.3 EL2 308.3 ALP 128.00
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JPL TM $3-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 5 1•64 FbIGHT TIN( 212.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CGMIC DISTANCE 487.406 EARTH TO NAR9

RL 147.48 LAL -.OD LQL 70.67 VL 53.380 GAL 1.•7 AZL 99.50 HCA 190.94 SMA 193.51 [CC .23929 INC .4954 vl 30.214

RP 234.71 LAP .24 LOP 221.91 vff 21,097 SAP 6.42 AZP 90.45 TAL 7.62 TAp 159.$6 RCA 147.21 Also 23•.62 v2 23.424

RC Z05.SSS 6L 4.•5 6P 5.62 ZAL ?0.60 ZAP 151.29 (T9 167.76 ZN[ 166.49 (TE 28.84 ZAC •6.36 [TC 255.74 CLP 151.83

PLAN[TOCENTN|C CONIC

C5 11.278 _AL 5.551 DLA 19.04 RAt.. 145.45 RAID 1567.4 VEL 11.5t8 PTH Z.DI vHP S.054 DpA .91 RAp 1•5.38 ECC 1.1858

LNCH AZ_ITH LIACH TIME L-| TIM( |NJ LAT |NJ LQN6 |HJ RT A$C INJ AZlATH IMJ TINE PO C•T TIM [MJ Z LAT INJ Z LONG

90.DO 13 59 $ 27Z4.55 -Z?.81 76.34 3.89 95.54 14 ZD 28 2124.5 -26.76 67.85

90.00 • 54 41 4092.57 -5.45 165.97 559.86 61.87 8 Z 53 5492.4 -7.17 15•.28

100.00 15 8 S 2424.51 -L_.OG 54.11 5.?3 97.55 15 48 50 1824.5 -27.74 45.55

100.00 8 4 ZO 3067.62 -2.53 148.84 358.27 60.19 9 9 47 5287.6 -6.28 142.28

110.00 11 61 40 2131.?! -32.23 31.24 5.11 102.05 17 17 12 1531.7 -30.24 22.5•

110.00 8 47 14 3735.19 .40 156.94 356.57 55.82 • 49 27 5133.2 -4.0• 130.73

OIFFEMENTIAL C_RMI[CTI_$ NID-COUR$1[ EX[CUTIOM ACCURACY ORBIT DETERMINATION ACCURACY

TIDE .0797 TRA -.5818 TC3 4.0870 B&U .8256 3GT 2929.Z •DR 612.9 S69 912.2 ST 340,6 SR $69.3 S• 413.0

RDE -.219722A -.0904 RC3 .7167 FALl .20395 RRT .7612 W -.6224 RTF -.9195 CRT -.3023 CRS .•3•7 CST -.3645

FDE .5197 FRA -.1752 FC-19.6596 BSP 10271 _ 2992.8 R25 -.1T85 R13 -.9234 LSA 563.8 NSA 310.3 SSA 9S.B

_( .2286 MA .5641 9C3 4.1495 FSP _1952 $411 2966.8 _d;2 592.5 ?HA 9.21 EL1 408.9 EL2 294.7 ALF 127.4•

LAUNCH DATE DEC 5 1994 FLIGHT TIN( 214.00 ARRIVAL DATE JUL S 1•65

HELIOCENTRIC C_4|C

RL 147.48 LAL -.00

ItP 234.35 LAP .21

tiC 205.63? GL •.•4

PLAN[TOCENTRIC-CGNIC

C3 11.160 VML 3.341

LI_M AZNTH LN(H TIN( L-I TIM( INJ LAT

90.00 13 33 51 2713.37 -27.74

• 0.00 6 46 40 4099.18 -3.21

100.00 15 8 39 2414o12 -26,97

100.00 7 58 33 36?3.66 -2.13

110.00 16 59 46 21L_2.76 -32.10

110.00 8 41 55 5737.79 .57

DIFFERENTIAL CO|RECTIONS

TO( .OTT2 TRA -.5_1.

ROlE -.2101 RRA -.0430

FDE .5193 FRA -.2700

DO( .2230 BRA .5362

DISTANCE 491.050 EARTH TO MARS

70,87 Vt, 53.352 6AL 1.53 AZL 89.56 HCA 151.95 9HA 192.98 [CC .23752 INC .4440 vl 30.214

222.80 _ 2t.Ot3 6kP 5._19 AZlP 90.59 TN. 7.9• TAp 159.92 RCA 147.16 APO 236.78 _2 25.461

6P 8.15 ZAL 69.25 ZAp |50.22 ITS 167.63 ZAI[ 167.20 IT( 52.64 ZAC 96.68 ETC 255.74 CLP 150.81

DLA 16.81RAL 144.55 RAD 6567.4 V(L 11.515 PTH 2.01 VHP 4.941 DpA 1.23 RAp 1•5.48 ECC 1.1•37

INJ •.ON6 INJ RT ASC INJ A_5472 INJ TIM( PO CST TIN INJ Z LAT INJ 2 LONG

?5.53 2.74 95.94 14 19 4 2115.4 -28.63 67.04

168.55 557.78 61.85 7 57 D 549•.2 -6.93 159.67

55.59 2.57 97.72 15 46 59 1814.1 -27,60 44.81

149.10 357.18 60.18 9 5 7 $273.7 -6.0• 142.62

30.57 1.92 102.42 17 15 9 1522.8 -30.08 21.96

137.19 355.49 55.82 • 44 13 5157.8 -S.•I 130.98

MID-(OURS( ExECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1_07 9AU .624& _T 2916.4 1_R 645.7 S63 956.5 ST 330.7 SqR 361.4 S• 410.4

2C3 .7935 FAU .2t270 RRT .7982 RRF -.8571RTF -.9194 CRT -.$510 CR• .92•• CST -.41•6

FC-16.5000 9_P 10234 V,_ 2987.0 R23 -.1937 213 -.9242 LSA 558.6 NSA 294.2 SSA •8.7

8C5 •.1866 FSP 3104 $81 2961.5 SG2 591.4 THA 10.08 ELI 401.1 ELI 281,1 ALF 12?.48

LAUNCN DATE OEC 3 1964 FLIGHT TIN( 216.00 ARRIVAL DATE JUL ? 1965

HELIOCENTRIC CONIC

RL 147.4• LAL -.00 LOL 70.97 VL

RP ZS3.86 LAP .19 LOP 229.7_ VR

RC 207.•59 6L 3.61 6P 6.51ZAL

PLAk_TOCENTR|C CONIC

CS 11.051VHL 5.524

LNCM AZ1NTN L_H TI_[

90.00 13 35 14

20.00 • 42 13

100.00 15 S 45

100.00 7 52 25

110.00 16 38 12

110.00 9 5• 18

DIFFERENTIAL CGNRECTIONS

TDE .0799 TRA -.5121 TC3 4.1204 9AU .621•

ROE -.2042 ItRA -.0148 0C5 .8772 FAU .22167

FOE .5134 FRA -.3?01 FC-1T.5848 SiP 10189

DOE .2193 BRA .5153 8C5 4.2127 FSP 52_

DISTANCE 494.711 E4RTH TO NAN•

35,325 GAL 1.58 AZL 89.$1HCA 152.92 SMA 192.46 ECC .23948 INC .38•3 VI 39.214

21._2 GAp 5.56 AZP 90.55 TAL 6.55 TAp 161.27 RCA 147.16 APO 257.•0 ¥2 29.4•8

68.15 ZAp 149.15 ITS 167.49 Zld[ 167.87 ETE 57.08 _AC 97.01ETC 255.73 CLP 149.75

DLA 16.54 flAL 145.69 240 4567.4 V(L 11.508 PTH Z.OD VHp 4.931DpA 1.59 RAp 195.57 (CC 1.1819

L-I TIME INJ LAT JNJ L.(_I6 1NJ 2T A$C |NJ AZMTH INJ TIN( PO CST TIN IHJ 2 LAT INJ 2 LONG

2700.30 -27.64 74.59 1.59 96.40 14 18 14 2100.4 -26.47 66.12

4104.15 -2.82 188.85 356.70 61.92 7 SO 41 $506.1 -8.67 16D.16

Z•02.09 -28.85 52.47 1.42 98.17 15 45 47 1802.0 -27.42 43.96

3881.70 -1.06 148.62 356.11 80.16 8 57 5 5281.7 -5.81 143.06

2112.42 -31.95 28.11 .75 102.85 17 13 31 1512.4 -29.83 21.22

3744.09 .81 13T.51 394.44 55.85 9 36 42 5144.1 -3.69 131.31

NIO-COUR_ EvlrCUTION AECUNACY ORBIT DETERMINATION ACCURACY

SG1 tiN.? S_t r_4.1 SG3 1002.1 ST _22.1 Sat 352.9 SS s03._

tiNT .8111 _ -.0824 NTF -.8191 CRT -.$671CRS .9148 CST -.4791

Sr_ _1?8.3 R23 -.L_98 Rl3 -.9248 LSA 551.• MSA 277.7 SSA 104.4

_6| _S0.6 _412 592.4 THA 11.05 EL1 396.4 (L2 288.7 ALF 128.00

LAUNCH DATE DEC 3 1944 FLIGHT TIN[ 218.00 ARRIVAL DATE JUL • 1963

HI[LIOCENTRIC CJ_41C EARTH TO MARS

RL 147.46 LAL -.00 L(_ 70.87 VL 155.91SI4A 192.01ECC .23969 INC .3298 Vl 30.214

RP 233.•2 LAP .19 LOP 2_4.78 VIP 8.70 TAp 162.61RCA 147.14 Apo 236.88 vZ 23.536

RC 210.0•0 6L 3.53 _ 6,90 ZAL 168.48 [T( 42.25 ZAC 97.37 ETC 2_5.71 CLP 148.67

PLAN[T(_ENT_IC CONIC

C$ 10.851 _ 3.30_ DLA 18.20 9AL 14_.79 9_ 8987.4 _L 11.904 PTH 2.00 VHp 4.724 Dp& 1.97 RAP lgS.S5 _C_ 1.1802

LNCH AZMTH LM_ff TIME L-I TIIA_ INJ LAT INJ _ INJ RT AS(: INJ AZlqTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 33 14 2819.48 -27.55 7_.51 .45 96.92 14 17 59 2085.5 -26.28 85.0_

90.00 8 35 !? 4119.3£ -2.58 187.48 355.64 61.79 7 45 56 5519.3 -6.32 160.81

100.00 15 5 25 2_1_.18 -22.?_ 51.46 .27 98.68 15 45 15 1788.2 -27.22 42.98

100.00 • 45 47 31t1.0_ -1.51 150.17 555.05 80.14 8 50 59 5291.B -5.47 143.63

110.00 19 37 _0 2100.6t -31.77 22._3 558.58 103.34 17 12 20 1500.6 -29.61 20.39

110.00 I 30 11 3752.18 t.lt 137.N 333.40 55.63 9 52 53 5152.2 -3.37 131.73

DIFFERENTIAL C_RRECTION8 NID-COUR81E E'd*'CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .00•1 TR4 -.4084 TC3 4.1188 BAU .8195 SGT 2871.? _d_ 728.6 SG3 1049.6 ST 316.7 SR $45.2 s• 394.4

ROE -.19•7 RRA -.0252 RC5 .IH_95 FAU .2301H) RflT .931• RRF -.9045 RTF -.9165 CRT -.4205 CRS .9940 CST -.5499

FDE .4•47 FRA -.4801 FC-16.2804 9_ 10175 SG8 2882.6 225 -.2266 R15 -.9254 LSA 542.1NSA 259.3 SSA I12.1

BDE .2137 BNA .4895 BC3 4.2312 F_M _ 3433 SGI 2936.1 _W,2 396.D ?HA 12.13 EL1 594.4 EL2 250.0 ALF t2g.sg

0I •?MICE 499.389

53.199 GAl. 1.64 AZL 09.17 MCA

21.0_4 GAP 5.14 AZP 90.30 TAt.

041.44 ZAP 148.00 ITS 187.53 ZA(
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 3 1984 FLIGHT TIME 220.00 ARRIVAL DATE JUL 11 1g65

HELIOCENTRIC C(_41C

RL 147.46 LAL -.OO LOL 70.87 VL

RP 233.23 LAp ,11 LOP 225.77 Vp

RC 212.144 GL 2.70 Gp 7.32 ZAL

PLANETOCENTRIC CONIC

C3 tO.EGO VHL 3.295

LMCH AZMTH LMCH TIME

90.00 13 33 31

90.00 G 27 51

100.00 13 3 40

1OO.00 7 38 43

110.00 18 38 30

110.00 8 24 3

DIFFERENTIAL C_RECTION$

TOE .0931 TRA -.4869 TC3 4.1072 8AU .6162

ROE -.1910 RRA -.0161RC3 1.0897 FAU .24058

FOE .4703 FRA -.3934 FC-19.1790 BS#_ 10116

BDE .2124 BRA .4871 BC3 4.2442 FSP 3608

DISTANCE 502.082 EARTH TO MARS

33.275 GAL 1.70 AZL 89.73 HCA 154.90 SMk 191.56 ECC .23202 INC .2672 vl 30.214

21.098 GAP 4.72 AZP 90.24 TAL 9.04 ,Ap 163.94 RCA 147.11APO 236.00 VZ 23.574

67.78 ZAp 146.83 ITS 167.15 ZAE 168.96 ETE 48.19 ZAC 97.73 ETC 255.70 CLP 147.56

DLA 17.81RAL 141.94 RAD 6567.4 VEL 11.300 pTH 2.00 VHP 4.621DpA 2.40 RAp 193.71ECC 1.1787

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LA] INJ 2 LONG

2868.49 -27.38 72.29 339.32 97.52 14 18 20 2068.3 -26.06 63.BB

4132.85 -2.13 188.24 354.38 61.76 7 36 44 3332.9 -5.89 161.57

2372.44 -28.55 50.32 359.12 99.26 13 45 12 1772.4 -26.97 41.87

3904.14 -1.10 150.85 354.01 G0.|3 8 43 48 3304.1 -3.06 144.3|

2087.19 -31.53 27.95 358.41 103.89 17 11 37 1487.2 -29.32 19.45

3782.15 1.50 138.46 352.39 55.83 9 26 45 3162.1 -2.99 132.25

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2842.7 8GR 779.8 $83 1098.4 ST 313.4 SR 332.8 55 382.5

RRT .8480 RRF -.9230 RTF -.9176 CRT -.4770 CRS .8673 CST -.6151

$88 2947.7 R23 -.2433 R13 -.9260 LSA 531.8 MSA 240.5 SSA 121.1

SG1 2920.1SG2 402.4 THA 13.35 ELI 393.2 EL2 233.1ALF 131.40

LAUNCH OATE DEC 3 19G4 FLIGHT TIME 222.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC _IC

RL 147.48 LAL -.OD

RP 232.88 LAp .08

RC 214.210 GL 2.01

PLANETOCENTRIC CONIC

C3 10.778 VHL 3.283

LNCH A21_TH LNCM TIME

90.00 13 33 8

9q. O0 8 19 33

100.00 15 8 31

100.00 7 31 11

110.00 18 36 50

110.00 8 17 21

DISTANCE 303.791 EARTH TO MARS

LOt. 70.87 VL 33.252 GAL 1.73 AZL 89.80 HCA 155.90 SMA 191.13 ECC .23044 INC .1981 vl 30.214

LOP 226.77 VP 21.105 GAP 4.31 AZP 90.18 TAL 9.36 TAp 165.26 RCA 147.O9 APO 235.18 V2 23.612

GP 7.78 2AL 67.16 ZAP 145.62 ETS 166.97 ZAE 169.31ETE 54.91 ZAC 98.17 ETC 235.69 CLP 146.41

DLA 17.33 RAL 141.10 RAO 6567.4 VEL 11.496 pTH 2.00 VHp

L-I TINE INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME

2649.33 -27.20 70.92 358.19 98.19 14 19 17

4148.84 -1.61 169.13 353.55 81.73 7 29 2

2334.85 -28.35 49.04 357.98 99.91 15 45 46

3918.77 -.60 151.65 352.98 60.11 8 36 30

2072.03 -31.30 26.84 357.24 104.50 17 11 23

3774.14 1.96 139.08 351.38 53.87 9 20 15

MID-COURSE EXECUTION ACCURACY

SGT 2805,7 8GR 838.4 SG3 1148.7

RRT .8613 RRF -.9387 RTF -.9163

SG8 2928.2 R23 -.2597 R13 -.9266

SG1 2899.1 SG2 412.0 THA 14.74

DIFFERENTIAL r._RRECTIONS

TOE .1014 TRA -.4481 TC3 4.0799 BAU .6119

ROE -.1835 RRA -.0052 RC3 1.1800 FAU .23042

FOE *4338 F_A -.7189 FC-ZO.1180 8SP 10048

BOE .2096 BRA .4461 BC3 4.2471 FS4P 3783

4.522 DpA 2.88 RAp 193.77 ECC 1.1773

PO CST TIN INJ 2 LAT |NJ 2 LONG

2049.3 -23.79 62.54

3348.8 -3.38 162.47

1734.T -26.69 40.63

3318.8 -4.57 145.12

1472.1 -28.99 18.40

3174.1 -2.53 132.88

ORO|T DETERMINATION ACCURACY

ST 312.5 SR 321.1 SS 367.4

CRT -.5391CRS .8294 CST -.6748

LSA 319.3 MSA 219.9 SSA 132.9

EL1 393.1 EL2 213.0 ALF 133.56

LAUNCH DATE DEC 3 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC

RL 147.4G LAL -.00

RP 232.31 LAP .05

RC 218.258 GL 1.27

PLANETOCENTRIC CONIC

C3 10.T01 _HL 3.271

LNCH AZMTH LNCH TIME

90.00 13 37 5

90.00 6 11 21

100.00 15 8 0

100.00 7 23 7

110.00 tG 37 23

110.00 8 10 14

DISTANCE 509.316

LOL 70.87 VL 33.230 GAL 1.80 AZL 89.88 HCA 156.90

LOP 227.77 VP 21.113 GAp 3.91 AZp 90.11 TAL 9,66

GP 8.28 ZAL 66.36 ZAp 144.38 ITS 166.77 ZAE 169.50

EARTH TO MARS

SMA 190,73 ECC .22894 INC .1235 vl 30,Z14

TAp 166.56 RCA 147.07 APO 234.40 v2 23.650

ETE 62.29 ZAC 98.62 ETC 255.67 CLP 145.23

DIFFERENTIAL CORRECTIONS

TOE .1137 TRA -.4263 TC3 4.0457 BAU .6080

ROE -.1748 RRA .0069 RC3 1.3020 FAU .26064

FOE .3793 FRA -.8478 FC-21.0867 BSP 9988

EOE .208§ ERA .4268 8C3 4.2500 FSP 3973

DLA 16.82 RAL 140.27 RAD 6567.4 VEL 11.493 PTH 2.00 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2627.88 -26.98 69.39 357.05 98.93 14 20 53

4167.43 -1.01 170.17 352.32 61.70 7 20 48

2334.68 -28.11 47.60 356.83 100.62 15 46 53

3935.88 -.02 152.59 351.97 60.11 8 28 43

2053.04 -31.00 25.60 356.07 103.18 17 11 38

3788.29 2.50 139.82 350.40 55.90 9 13 22

MID-COURSE EXECUTION ACCURACY

8GT 2766.7 9GR 903.3 SG3 1200.8

RRT .8720 RRF -.9517 RTF -.9147

$GB 2911.0 R23 -.2751 R13 -.9274

SG1 2879.7 $82 425.8 THA 16.29

4.426 DPA 3.42 RAP 195.81ECC 1.1761

PO CST TIM INJ Z LAT INJ 2 LONG

2027.9 -25.47 61.04

3567.5 -4.79 163.52

1734.7 -26.35 39.24

3335.9 m4.OO 146.06

1455.0 -28.61 17.22

3188.3 -1.99 133.62

ORBIT DETERMINATION ACCURACY

ST 317.4 SR 307.3 SS 348.3

CRT -.6133 CRS .7712 CST -.7209

LOA 503.3 MSA 196.5 SSA 149.6

EL1 396.8 EL2 194.1ALF 136.52

LAUNCH DATE DEC 3 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 232.14 LAp .02

RC 218.287 GL .45

PLANETOCENTRIC CONIC

C3 10.634 VHL 3.261

LNCH AZNTH LNCH TINE

90.00 13 39 45

9O.OO 6 2 12

100.00 15 10 10

100.00 7 14 29

110.00 16 38 29

110.00 8 2 38

DISTANCE 513.254

LOL 70.87 VL 33.209 GAL 1.84 AZL 89.96 HCA 157.91

LOP 228.78 Vp 21.124 GAP 3.52 AZP 90.04 TAL 9.95

GP 8.83 ZAL 68.00 ZAp 143.09 ITS 166.55 ZA[ 169.47

DIFFERENTIAL CORRECTIONS

TOE .1255 TRA -.4084 TC3 3.9954 8AU .6036

ROE -.1651 RRA .0205 RC3 1.4363 FAU .27106

FDE .3127 FRA -.9890 FC-22.0688 BSP 9895

BDE .2074 BRA .4089 8C3 4.2457 FSp 4157

EARTH TO WARS

5MA 190.36 ECC .22752 INC .0330 vl 50.214

TAp 167.86 RCA 147.05 APO 233.67 V2 23,689

ETE 70.10 ZAC 99.11ETC 255.65 CLP 144.02

VHp 4.334 DpA 4.00 RAp 193.85 ECC 1.1750

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

OLA 16.21RAL 139.46 RAO 6567.4 VEL 11.490 PTH 2.00

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH

2603.90 -26.72 67.68 355.91 99.74 14 23 9 2003.9 -25.10 59.39

4188.86 -.32 171.36 351.52 61.68 7 12 1 3388.9 -4.10 164.72

2312.35 -27.81 46.01 355.68 101.42 15 48 42 1712.3 -25.96 37.70

3953.65 .65 153.67 350.97 60.11 8 20 25 3355.6 -3.33 147.15

2035.97 -30.66 24.23 554.89 105.92 17 12 25 1436.0 -28.17 15.91

3804.79 3.13 140.68 349.43 55.94 9 6 3 3204.8 -1.36 134.48

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 2719.7 SC_ 981.4 SG3 1254,2 ST 324.1 9R 291.7 SS 331.3

RRT .8800 RRF -.9624 RTF -.9126 CRT -.6804 CRS .6882 CST -.7293

SGB 2891.3 R23 -.2887 R13 -.9284 LSA 490.7 MSA 173.5 SSA 170.4

88! 2837.1SG2 443.6 THA 18.07 EL1 400.2 EL2 173.] ALF ]39.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 3 1964

HELIOCENTRIC C(_4IC

RL 14•.46 LAL -.00

RP 231.?6 LAp -.02

RC 120.299 GL -.45

PLANET_ENTR IC CONIC

C3 10.5•5 VHL 5.252

LNCH AZMTH LMCH TIM(

90.00 13 43 9

90.00 S 52 24

100.00 15 13 1

100.00 • 5 14

110.00 16 40 11

110.00 7 54 32

FLIGHT TIN( 228.00 ARRIVAL DATE JUL 19 1965

DISTANCE 51T.007

LOL TO.8? VL 33.190 6AL 1.88 AZL 90.04 HCA 158.91 SNA

LOP 229.78 VP 21.18T SAP 5.13 AZl D 69.96 TAL 10.23 TAp

GP 9.44 ZAL 65.47 ZAP 141.T8 (T8 166.31 2AE189.21 ETE

EARTH TO MARS

190.00 ECC .22618 INC .0448 Vl S0.214

169.14 RCA 147.05 APeD 252.97 VZ 23.728

78.02 ZAC 99.65 ETC 255.65 CLP |42,77

DLA 15.51 R_. 131.99 RAO lSlT.4 VI[L 11.488 PTH 2.00 VHp

L-I TINS INJ LAT INJ LQNG lkJ RT ASC INJ AZi4TH INJ TIME

ZST7.Z1 -28.40 65.T9 354.77 100.64 14 26 7

4215.31 .4T 172.TZ 550.52 61.69 7 2 57

226T.44 -ZT.4T 44.84 554.53 102.28 15 51 8

3978.31 1.42 154.92 549.99 60.14 8 11 32

2014.66 -30.25 22.70 553.70 106.74 17 13 46

$823.86 3.99 141.88 346.47 56.01 8 58 16

D|FFERENTIAL C-CRRECTIONS RID-COUI_M[ EXECUTION ACCURACY

TOE .1402 TRA -.$925 TC3 5.9274 BAU .598T SGT 1664.T SCAt 1066.7 SG3 1307.5

ROE -.1539 RRA .0336 RCS 1.5831 FAU .19143 RRT .MS3 RRF -.9T09 RTF -.9098

FOE .2280 FRA-I.1343 FC-ZS.0398 BDP 9616 SG8 2970.3 828 -.3004 R13 -.9296

BDE .ZOSz BRA .3941BC3 4.1345 FSP 4554 SG1 285L0 _ 466.8 THA 20.08

LAUNCH DATE DEC 3 1964 FLIGHT TIN( 250.00

HELIOCENTRIC CONIC DISTANCE 520.773

RL 147.46 LAL -.00 LOt. 70.67 VL 33.171 &AL 1.92 AZL 90.14 HCA 159.92 SNA

RP 231.36 LAp -.05 LOP 230.79 VP 21.152 GAP 2.75 AZP 69.87 TAL 10.49 TAp

RC 222.292 GL -1.45 ;4= 10.11 ZAL 64.99 ZAP 140.38 (TS 166.05 ZA( 168.70 ETE

PLANETO(ENTRIC CONIC

C3 10.526 VHL 3.244 DLA 14.71RAL 157.96 RAO 6567.4 VI[L 11.485 PTM 2.00 VHP

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

90.00 13 47 21 1547.55 -26.01 63.71 353.61 101.61 14 29 48

90.00 5 41 52 4241.07 1.38 174.27 549.54 61.71 6 52 35

100.00 15 16 34 L_59.71 -27.05 42.28 353.35 103.25 15 54 16

100.00 6 55 17 4004.15 2.30 156.34 349.03 60.19 8 2 1

110.00 11 42 32 1990.85 -29.T7 21.01 352.50 107.65 17 15 42

110.00 ? 45 51 5045.77 4.69 142.85 547.54 56.10 8 49 57

D|FFERENTIAL CORRECTIONS MID-COUfllE EXECUTION ACCURACY

TOE .1568 TRA -.3791TC3 3.8491BAU .5948 8GT 2506,0 SGR 11M.1 965 1362.4

ROE -.1404 II_A .0526 9C3 l.T498 FAU .29212 RRT .8881 RRF -.9777 RTF -.9085

FOE .1191FRA-I.ZDI6 FC-24.0299 Blip 9?59 _ 2854.2 R23 -.3069 815 -.9313

DOE .2164 BRA .59191_5 4._69 F8P 4154 IGI 2810.8 862 495.4 THA 22.38

4.246 DPA 4.66 RAp 195.89 ECC 1.1740

PO CST TIM INJ 2 LAT INJ 2 LONG

187712 -24.S6 57.55

3613.3 -3.32 166.09

1687.4 -25.50 35.99

3378.3 -2.56 148.40

1414.7 -27.S6 14.46

3223.9 -.G5 135.47

ORBIT DETERMINATION ACCURACY

ST 556.5 SIR 273.G S_ 317.8

CRT -.T474 CRS .5683 CST -.$817

LSA 476.4 MSA 200.9 SSA 147.S

EL1 406.8 ELI 150.4 ALF 142.79

ARRIVAL DATE JUL 21 1965

EARTH TO MARS

189.66 ECC .22492 INC .1421 vl 50.214

170.42 RCA 147.01 APO 232.32 V2 23.768

85.87 ZAC 100.25 ETC 255.61 CLP 141.48

4.162 DPA 5.38 RAp 195.92 ECC 1.1732

PC) CST TIM, INJ 2 LAT INJ 2 LONG

1947.6 -24.15 55.55

3841.1 -2.43 167.94

1ssg. T -24.96 54.10

3404.2 -1.69 149.61

1390.9 -27.07 12.81

5245.8 .21 /SG.61

ORRIT DETERMINATION ACCURACY

ST 355.8 SR 251.9 SS 314.2

CRT -.8089 CRS .4020 CST -.5490

LSA 462.2 MSA 242.4 SSA 122.4

EL1 415.6 ELI 121.1ALF 146.51

LAUNCH DATE DEC 3 1964 FLIGHT TIN( 252.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC

RL 14T.4S LAL -.00

RP 231.01 LAP *.08

RC 224.84S ;L -R.55

PLAN(TO¢EMTRIC CONIC

C3 10.487 VML 3.859

LNCH AZNTH LNCM TIN(

90.00 1S 52 I_

90.00 5 SO 30

100.00 15 RQ 59

100.00 6 44 55

110.00 16 45 35

110.00 T 59 $1

DISTANCE 524.555 EARTH TO NAILS

LOL TO.ST VL 51.155 GAL 1.98 AZL 90.25 HCA 160.94 N4A 189.35 ECC .22172 INC .1492 vl 30.214

LOP 251.91VP 21.189 GAP 2.38 AZP 99.76 TAt. 10.74 TAp 1T1.88 RCA 146.99 APO Z31.?1 V2 23.80•

lO.ll ZAL 64.54 ZAF 138.95 ET8 165.T8 zA( 19T.91 ETE 92.75 ZAC lO0.9D ETC 255.52 CLP 140.16

DLA 18.T9 RAL 15T.OT lAD 8587.4 V(L 11.484 PTH 2.00 VMp 4.083 DpA 6.18 RAp 195.95 ECC 1.1726

L*! TIM( INJ LAT INJ L_G |NJ RT A$C JflJ AZ14TH INJ TIME PO CST TIM 1NJ Z LAT ZNJ 2 LONG

2514.92 -25.54 61.41 552.44 102.67 14 34 17 1914.6 -23.54 53.31

4272.52 2.38 179.03 548.59 61.77 6 41 43 3672.5 -1.41 169.40

2228.85 -28.55 40.12 352.17 104.26 15 58 8 1628.8 -24.53 32.03

4055.53 3.L_ 157.95 548.08 60.27 7 51 48 5435.5 -.69 151.43

lJ4J4.2T -19.21 19.15 151.28 108.61 17 18 17 1364.3 -26.39 11.10

5970.8T 5.64 144.15 546.62 56.23 8 41 1 3270.9 1.17 137.92

OIFFEMENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .1749 TRA -.5959 TC5 5.T554 BAU .5919 SGT 2519.7 SGR 1274.5 SG3 1417.8

flOE -.1241RRA .0726 RC5 1.9275 FAU .50206 RRT .8694 RRF *,9831RTF -.9022

FOE -.0162 FRA-1.4596 FC-25.0018 RSP IH|SO S_ 2841.5 R25 -.5141 813 -.9356

DOE .214569A .STSO BCS 4.2194 FSP 4746 $61 2791.7 SG2 550.0 THA 25.02

LAUNCH DATE DEC 5 1964 FLIGHT TIME 254.00

HELIOCENTRIC CO41C DISTANCE 528.548 EARTH TO MARS

RL 14?.46 LAL -.00 _ 70.87 VL 53.136 6AL 1.99 AZL 90.37 HCA 161.96 SMA 189.05 ECC .22259 114(: .3183 vl 30.214

RP ZSO.s2 LAp -.11 LOP Z52.62 VP 21.187 SAP 2.02 AZP 99.85 TAL 10.97 TAp 172.92 RCA 146.97 APO 231.13 V2 13.847

RC 226.222 6L -3.T8 6P 11.68 ZAL 64.14 zAP 1t7.46 ET8 165.48 ZAE 199.92 ETE 99.06 ZAC 101.63 ETC 255.55 CLP 131.80

PLAN_TOCEMTRIC C_NIC

C3 10.491VHL 3.294 DLA 12.74 RAIL 156.28 RAO 8587.4 VEL 11.485 PTH 2.00 VI4p 4.009 DFA 7.07 RAp 195.99 ECC 1.1•22

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT lMJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 58 18 24T8.05 -24.97 58.89 551.25 105.81 14 59 37 1878.0 -22.82 50.8•

90.00 5 18 14 4308.10 3.52 178.02 547.65 61.88 6 30 2 3708.1 -.27 171.38

100.00 15 26 14 2194.49 -25.95 57.75 350.96 105.58 16 2 48 1594.5 -23.59 29.74

100.00 6 32 59 40GG.98 4.41 159.79 34T.15 60.41 ? 40 46 3466.9 .44 153.26

110.00 16 49 18 1954.58 -28.54 1T.Og 550.04 109.66 17 21 32 1534.6 -25.60 9.15

110.00 7 26 25 3899.57 8.73 145.67 345.72 56.41 8 31 24 3299.6 2.27 139.42

DIFFERENTIAL CCRRECTIONS MIO-CouSIIE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1957 TRA -.5540 TC3 5.6424 BAU .5899 SGT 2416.1 m 1511.2 SG3 1472.8 ST 405.0 SR 196.1 SS 372.5

ROE -.1041RRA .0955 RC5 2.1275 FAU .51548 RRT .1885 li_ -.DD?5 RTF -.8974 CRT -.6996 CRS .0365 CST -.0572

FD( -.1824 FRA-I.S405 FC-25.940T 0_ 8598 _ 2816.0 825 -.514_ 815 *.9370 LSA 442.9 MSA 370.7 SSA •8.1

DOE .2217 BRA .3617 BC5 4.2181FSP 4958 _! 2778.1 S_ 5?0.0 THA 28.05 EL1 441.3 EL2 78.2 ALF 155.55

ORBIT OET(RMINAT|ON ACCURACY

ST 375.7 _ 226.3 SS 329.7

CRT -.8609 CRS .2060 CST -.3283

LSA 448.3 MSA 298.8 SSA 99.0

EL1 421.7 EL2 101.4 ALF 150.78

ARRIVAL DATE JUL 25 1965
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 3 19t4

HELIOCENTRIC C(_AIC

RL 147.46 LAL -.00

RP 230.24 LAP -.15

RC 288.1S8 GL -S.15

PLAN(TOCEMTRlC C(:4_iC

C3 10.451 VHL 3.E33

LNCH AZMTH LNCH TIN(

SO.DO 14 5 14

8O.OO 5 4 54

100.00 15 32 25

100.00 • EO 14

110.00 1• 53 32

110.00 T 1S ZT

FLIGHT TIN( 236.00 ARRIVAL DATE JUL 27 1965

DISTANCE 532.152 EARTH TO HARS

LOL 70.87 VL 33.121GAL 2.02 AZL 90.50 HCA 1•2.98 SNA 188.77 ECC .22152 INC .5017 vl 30.214

LOP 233.95 VP 21.208 GAP 1.68 AZP 89.52 TAL 11.18 TAp 174.16 RCA 146.95 Apo 230.58 V2 23.587

GP 12.61ZAL 63.78 ZAP 135.91ETS 185.15 ZAE 165.87 ET( 104.51 ZAC 102.45 ETC 255.51CLP 137.39

OLA 11.54 RAL 135.47 RAD 8587.4 VEL 11.482 PTH 2.00 VHP 3.940 DpA 8.07 RAP 196.03 ECC 1.1720

L-I TIN( |NJ LAT IRJ LONG INJ' RT ASC INJ AZI4TH |NJ TIME PO CST TIH INJ 2 LAT INJ Z LONG

1437.35 -24.28 56.10 350.03 105.04 14 45 52 1837.4 -21.98 48.19

4348.38 4.81 180.27 348.73 62.06 8 17 22 3746.4 1.04 173.63

!158.19 -25.23 35.13 349.73 108.58 18 8 21 155•.2 -22.72 27.23"

4104.78 5.G8 181.89 348.25 GO.GO 7 28 49 3504.8 1.72 155.34

1901.31 -27.78 14.82 348.78 110.80 17 23 33 1301.3 -24.68 7.00

3932.41 7.98 147.41 344.85 58.65 8 20 59 3332.4 3.32 141.14

DIFFERENTIAL C.X_RECTIQN|

TOE .2170 11A -.)498 TC3 3.5101 IAU .SJOO

ROE -.OTIs RRA .1118 8C3 2.3479 FAU .32879

FDE -.311• FIA-I.IIIMI FC-II.Illl lIP IHbOO

64DE .E$11 BRA .344.7 KS 4.2130 Flip 5132

NID-COURIE EXECUTION ACCURACY

KT |385.3 lIR 1540.4 SG3 1528.5

RRT .llS3 W -.IH)06 RTF -.8910

2839.5 123 -.3Oil 813 -.9414

_1 2771.8 $GE 81i.4 THA 31.49

LAUNCH DATE DEC 3 11144 FLIGHT TIN( ZSe. O0

HELIQCENTRIC CCliIC

RL 147.41 LAL -.00

Re Ill.iS LAID -.18

RC 230.07• r,,L -8.70

PLAN[TOCENTR|C CON|C

C3 tO.AID VEAL 3.184

LNCH AZMTH iNCH Tl14(

90.00 14 18 16

90.00 4 SO 21

100.00 15 39 38

100.00 • 8 3t)

110.00 18 $9 18

110.00 7 3 28

ORBIT DETERMINATION ACCURACY

ST 433.4 SR 162.2 55 445.5

CRT -.9037 CRS -.0285 CST .1927

LSA 490.5 NSA 410.2 SSA 61.4

EL1 458.1 ELI 65.7 ALF 160.90

ARRIVAL DATE JUL 29 1965

DISTANCE 535.971 EARTH TO MARS

LQL 70.87 VL 33.106 GAL 2.05 AZL iO.8S HCA 164.00 _A 188.50 ECC .22052 IMC .6527 vl 30.214

LOP 834.87 VF EI.Z3D GAP 1.30 AZP 89.37 TAL 11.38 TAP 175.38 RCA 146.93 ApQ 230.07 v2 23.927

GP 13.84 ZAL $3.48 ZAP 154.30 ET8 164.80 zA( 164.20 ETE 109.11 ZAC 103.37 ETC 255.46 CLP 135.95

DLA 10,17 RAL 134.88 RAD 6567.4 V(L 11.483 PTH 2.00 VHp 3.87• DpA 9.18 RAP 196.09 (CC 1.1722

L-| TIM( INJ LAT |NJ LONG |NJ RT ASC [NJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2392.01 -23.44 53.04 348.79 106.36 14 53 8 1792.0 -20.98 45.24

4394.10 6.86 182.85 345.85 62.33 6 3 35 3794.1 2.51 176.18

2113.41 -24.37 32.24 348.49 107.87 16 14 52 1513.4 -21.70 24.46

4147.92 7.12 164.28 345.38 •0.89 7 15 47 3547.9 3.18 157.71

1884.08 -26.83 12.32 347.49 112.02 17 30 23 1264.1 -23.61 4.64

3970.04 9.36 149.42 344.02 56.97 8 9 38 33?0.0 4.95 143.11

ORBIT DETERMINATION ACCURACY

ST 483.9 SR 127.4 55 565.6

CRT -.7757 CRS .1240 CST .4302

LSA 655.1NSA 405.9 55A 45.9

EL1 494.1 EL2 78.7 ALF 165.15

DIFFERENTIAL CCIIRECTION3

TOE .2514 TRA -.3280 TC3 3.4032 BAU .599|

ROE -.0480 RRA .1535 RC3 2.9018 FAU .33498

FOE -.6300 FRA-2.0591 FC-27.7244 BSP 9371

SO• .253• BRA ,3830 BC3 4.2837 FSP 5258

MID-COURSE EXECUTION ACCURACY

SGT 2322.2 S611 1707.9 SG3 1585.5

RRT .8832 RRF -.9931RTF -.8872

$68 2882.7 R23 -.2945 R13 -.9487

SG1 2805.4 SG2 662.9 THA 35.27

LAUNCH DATE DEC 3 1964

HELIOCENTRIC CONIC

RL 14T.46 LAL -.DO

RP 229.4T LAP -.21

RC 231.873 GL -8.45

PLAN(TOCENTRlC CONIC

C3 10.485 VHL 3.240

LNCM AZNTH LNCN TII4[

90.00 14 22 33

90.00 4 34 Z2

100.00 15 48 4

100.00 5 51 32

110.00 17 S 48

110.00 • 50 IS

LOt.

LOP 235.90 VP 21.254 GAP .96 AZP 89.20 TAL 11.57 TAp 176.60 RCA 146.92 APO 229.59 v2 23.968

GP 14.81 ZAL 63.24 ZAP 132.62 ETS 164.42 ZAE 162.51 ETE 112.90 ZAC 104.41 ETC 255.40 CLP 134.46

DLA 8.59 RAL 133.82 flAO 9567.4 VEL 11.484 PTH 2.00 VHp 3.620 DpA 10.43 RAp 196.18 ECC 1.1727

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

234| .20 -22.43 49.67 347.53 107.76 15 1 35 1741.2 -19.79 41.99

4446.25 7.90 125.61 345.02 •2.72 5 48 28 3846.3 4.18 179.10

2045.40 -23.33 29.05 347.20 109.24 16 22 50 1465.4 -20.49 21.41

4187.28 8.74 167.05 344.56 61.30 7 1 29 3597.3 4.85 160.43

1822.09 -25.73 9.55 346.18 113.32 17 36 11 1222.1 -22.35 2.03

4013.3• |0.96 151.76 343.23 57.42 7 57 10 3413.4 6.59 145.4D

FLIGHT TIN• 240.00 ARRIVAL DATE JUL 31 1965

DISTANCE 539.800 EARTH TO MARS

?0,97 VL 33.092 GAL 2.08 AZL 90.92 HCA 165.03 SMA 188.25 ECC .21937 INC .8241 vl 30.214

DIFFERENTIAL C_RRECTIONS

TOE .2714 TRA -.3298 TC3 3.2103 BAU .•038

ROE -.DOTS RRA .1_)? RC3 2.9856 FAU .34359

FOE -.1263 FRA-2.2575 FC-28.342• BSP 9591

SO( .2713 IRA .3810 BC3 4.3032 FSP 5457

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2214.7 SGR 1887.8 SG3 1•30.7 ST 515.3 SR 117.3 55 696.6

RRT .8740 RRF -.9950 RTF -.8756 CRT -.3480 CRS .5366 CST .5574

SG6 2910.1 R23 -.2800 R13 -.9549 LSA 777.8 MSA 397.9 SSA 36.5

SGI 2819.5 SG2 720.5 THA 39.80 EL1 517.0 EL2 109.6 ALF 175.26

LAUNCH DATE DEC 3 19G4 FLIGHT T|N[ 242.00 ARRIVAL DATE AUG 2 1965

NELIOCENTRIC CONIC

RL 147.46 LAL -.DO

RID 229.01 LAP -.29

RC 833.148 _ -10.44

pLANETOCENlllC CONIC

C3 10.5e$ _tL 3.230

Lli04 AZMTN LNCH TIN(

90.00 14 $5 $1

80.00 4 18 SO

IOO.OO 15 ST 52

lO0. O0 $ 34 48

110.00 17 13 211

llO.O0 I 33 38

DISTANCE 543.642

LOt. 70.87 Vl. 33.0?8 GAL 2.10 AZL 91.02 HCA 166.06 SMA 188.02 ECC .21867

LOP 234.83 Vie 21.279 GAP .82 AZP 89.01 TN,. 11.74 TAp 177.79 RCA 146.90

GP 18.14 ZAL 83.09 ZNP 130.86 (T$ 114.00 ZN[ 160.81 ETE 115.99 ZAC 105.59

DLA 8.78 R&L 13_,H R/tO 8587.4 V(L 11.487 pTH 2.00 VHp 3.771 Dpk 11.84

L-I TIN( ItJ LAT INJ LGNG |NJ RT AS( INJ AZMTH INJ TIRE PO CST TIM

tt84.0_J -21.19 45.93 34&.Z5 309.23 15 11 22 1684.1

4506.04t 9.75 189.23 344.24 63.28 5 31 45 3906.1

Lq)11.32 -22.07 25.53 345.9| 110.69 16 31 23 1411.3

4254.10 10.58 170.26 343.81 6t.88 6 45 40 3•54.1

1774.•7 -24.42 8.49 344.84 114.70 17 43 4 1174.7

40•3.48 12.78 154.50 342.5| 58.02 7 43 21 34•3.5

DIFFERENTIAL CGRRECTION8

TOE .2940 TRA -.3319 TC3 3.0036 BAU .6152

ROE .0418 RRA .2331 RC3 3.1544 FAU .35119

FDE-1.2541 FRA-2.4893 FC-28.7781 BSP 9855

BOE .29•9 BRA .403• BC3 4.3557 FSP 3638

EARTH TO HARS

INC 1.0214 vl 30.214

APO 22g.13 V2 24.0D9

ETC 255.33 CLP 132.93

RAp 196.31ECC 1.1739

INJ 2 LAT INJ 2 LONG

-18.38 38,39

6.09 182.46

-19.06 18.03

6.74 163.58

-20.88 359.13

8.47 148,06

ORBIT DETERNINAT10N ACCURACY

ST 550.6 SR 156.9 $S 857.8

CRT .2297 CRS .8730 CST .6526

LSA 954.2 NSA 390.1 55A 26.8

ELI 551.9 EL2 152.4 ALF 4.05

RIO-COURSE EXECUTION ACCURACY

SGT 2104.3 SGR 2093.2 SG3 1•71.1

RRT .8623 RRF -.g964 RTF -.8•22

SG8 2988.1 R23 -.2572 R13 -.9•26

SGI 2864.1 $62 779.7 THA 44.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

L&UMCH DATE DEC 3 1964

HELIOCENTRIC CONIC

RL 147.AG LAL -.00

RP 228.70 LAP -.28

RC Z33.703 GL -12.73

PLAN(T(_ENTRIC CONIC

C3 10.883 VHL 3.288

LNCH AZNTH LNCH TINE

90.00 14 45 46

90.00 S 36 48

100.00 18 9 17

100.00 5 15 58

110.00 17 22 SZ

110.00 G 19 1S

FLIGHT TIML Z4A.O0 ARRIVAL DATE AUG 4 1965

LOL 70.8T'VL

LOP Z3T.g& Vp

GP 17.66 ZAL

DISTANCE 347.495

33,0G8 GAL Z. tZ AZL 91.25 MCA 187.09 SNA

21.306 GAP .28 AZP 68.78 TAL 11.69 TAp

63.03 ZAP 129.02 ETS 163.55 ZA( 158.48 ETE

EARTH TO MARS

187.80 ECC .21783 INC 1.2490 Vl 30.214

178.98 RCA 146.89 APO 228.71 V2 24.049

118.44 ZAC 106.95 ET_ 255.24 CLP 131.35

DLA 4.6A RAL 132.02 RAD 656T.4 V(L 11.492 PTH 2.00 VHp 3.732 DpA 13.4A

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2219.47 -19.88 41.79 344.97 110.77 13 22 43 1619.5

4375.18 11.14 193.23 343.57 64.09 5 13 4 3975.2

1950.08 -20.55 21.82 344.61 112.20 16 41 4T 1350.1

4319.81 lZ.87 174.03 343.14 62.70 6 27 58 3719.8

1720.85 -22.85 3.11 343.50 116.13 17 31 12 1120.9

4121.80 14.88 137.?4 341.B8 58.86 7 27 55 3521.8

RAp 196.49 ECC 1.1758

INJ 2 LAT INJ 2 LONG

-16.69 34.40

8.26 186.38

-17.36 14.28

8.91 167.26

-19.t4 355.92

10.63 151.19

DIFFERENTIAL CORRECTIONS MID-COURSE EmrCUTION ACCURACY

TOE .3206 111A -.3346 TC3 Z.7808 BAU .6353 $GT 1991.7 _,R 2333.8 SG3 1708.3

ROE .1085 RRA .Z_ RC3 3.4731 FAU .35803 RRT .8474 RmF -.9974 RTF -.8460

FDE-t.8822 FMA-Z.TOT9 FC-ZI.0162 ISP 10165 _ 3088.1RZ3 -.2267 R13 -.9715

BO( .3383 BRA .4403 aC3 4.4491 F_ 3759 861 _52.0 _Z 836.1THA 50.32

LA_CH OAT( DEC 3 1964 FLIGHT TIN( 246.00

HELIOCENTRIC C(:NIC DISTANCE 551.358

flL 147.48 LAL -.00 LOL 70.87 VL 33.054 GAL 2,14 AZL 91.52 HCA 168.13 SNA

RF 228.51 LAP -.31 LOP 239.00 VP 21.334 GA_ -.04 AZP 88.51 TAL 12.03 TAp

RC 237.537 GL -15.39 6P 19.41ZAL 63.08 ZAP 127.07 (TS 163.06 ZSE 156.11ETE

PLANETOCENTRIC CONIC

CS 10.870 VHL 3.ZlD? DLA 2.16 RAL 131.02 RAD 636T.4 VEL 11.500 PTH 2.00 VHp

LNCH AZNTH LNCN TIN( L-| TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

90.00 15 0 19 2145.85 -17.84 37.18 343.69 112.38 15 36 5

90.00 S 34 ZO 4655.68 14.19 197.99 343.03 65.24 4 31 55

100.00 16 22 40 1880.23 -18.69 17.26 343.31 115.76 16 54 0

100.00 4 54 40 4396.73 15.02 178.33 342.62 63.85 6 7 57

110.00 17 33 13 1659.40 -20.95 559.34 342.16 117.65 18 0 52

110.00 6 0 58 4190.33 17.24 161.83 341.39 60.01 7 10 26

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .3477 TllA -.3408 TC3 2.5306 BAu .8852 SGT 1871.1 SGR 2610.5 SG3 1733.1

ROE .1963 RflA .3314 RC3 3.8140 FAU .36281 RRT .8272 RRF -.9982 RTF -.8248

FDE-Z.1376 FRA-2.9575 FC-28.8959 BSP 10633 $66 3211.8 RZ3 -.1911RI3 -.9797

BOE .$994 BRA .4896 BC3 4.5772 FSP 3845 SG1 3086.3 SG2 889.2 THA 56.15

ORBIT DETERMINATION ACCURACY

ST 591.7 SR 252.3 SS 1062.3

CRT .3627 CRS .9?32 C$T .728?

LSA 1181.1MSA 363.1SS4 22.5

EL1 610.7 EL2 202.1ALF 15.20

ARRIVAL DATE AUG 6 1965

EARTH TO MARS

187.60 ECC .21704 INC 1.5168 vl 30.214

180.16 RCA 146.88 APO 228.31 V2 24.090

120.33 ZAC 108.33 ETC 233.12 CLP 129.72

3.704 DpA 13.26 Rap 196.75 ECC 1.1789

PO CST TIM INJ 2 LAT INJ 2 LONG

1545.8 -14.66 29.95

4035.9 10.73 191.02

1280.2 -13.32 10.09

3796.7 11.39 171.62

1039.4 -17.08 352.33

3390.3 13.12 134.94

ORBIT DETERMINATION ACCURACY

ST 631.9 SR 394.8 $5 1300.4

CRT .7113 CRS .9939 CST .7787

LSA 1430.5 MSA 377.0 SSA 17.5

EL1 702.0 EL2 249.8 ALF 27.78

LAUNCH DATE OEC 3 1964 FLIGHT TIME 248.00

HELIOCENTRIC CONIC

RL 147.48 LAL -.OO

RP 227.62 LAp -.35

RC 239.350 GL -18.48

PLANETOCENYRIC CONIC

C3 11.158 VHL 3.340

LNCH AZMTM LNCH TIN(

90.00 15 17 30

90.00 3 9 28

100.00 18 38 30

100.00 4 30 8

119.00 17 45 57

110.00 5 39 10

DISTANCE 333.234

LOL 70.87 VL 33.043 GAL 2.15 AZL 91.84 HCA 169.17 SMA

LOP 240.04 VP 21.363 GAp -.36 AZP 68.20 TAL 12.13 TAp

GP 21.43 ZAL 63.30 ZAp 125.00 ET3 162.33 ZAE 153.47 ETE

ARRIVAL DATE AUG 8 1965

EARTH TO MARS

187.40 ECC .21629 IHC 1.8367 Vl 30.214

101.S2 RCA 146.87 APO 227.94 vZ 24.132

|21.77 ZAC 110.37 ETC 254.96 CLP 126.04

OLA -.74 RAL 129.93 RAO 6567.4 VEL 11.513 PTH 2.01 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2031.16 -13.57 32.00 342.47 113.93 15 51 51

4751.31 )6.83 203.75 342.79 66.89 4 27 38

1799.89 -16.42 12.38 342.06 115.34 17 8 30

4467.82 17.68 183.99 342.31 65.50 5 44 53

1588.73 -18.88 355.14 340.85 119.17 18 12 26

4271.72 19.94 166.39 341.12 61.64 6 50 22

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTI(_i ACCURACY

TOE .3788 TRA -.3304 TC3 2.2531 BAU .7088 8GT 1748.1 SGR 2929.8 SG3 1747.0

ROE .3147 RWA .4525 RCS 4.1849 FAU .36461 fiR? .8005 RRF -.9987 RTF -.7971

FOE-2.6910 FRA-3.2126 FC-28.2894 BSP 11286 648 3410.6 RZ3 -.1533 R13 -.9869

BOE .490tl BRA .5588 BC3 4.7362 FSAP 5683 861 3280.0 SG2 934.8 THA 62.03

LAUNCH DATE DEC 3 1_4 FLIGHT TIN( 250.00

HELIOCENTRIC _IC DISTANCE 559.120

RL 147.46 LAL -.00 LOL 70.87 VL 33.033 GAL 2.17 AZL 92.23 HCA 170.21SNA

RP 227.53 LAP -.38 LOP 241.09 _p 21.394 GAP -.68 AZP 87.81 TAL 12.26 TAp

RC 241.142 GL -22.11 GP 25.$Z ZAL 83.72 ZAP 122.79 2TS 181.93 zAE 150.32 ETE

PLAN(TOCENTRIC C_NIC

CS 11.600 _.IL 3.408 DLA -4.18 RAL 128.7t RAD 8387.4 VEL 11.332 pTH 2.01 VHp

LNCH AZMTN _NCH TIN( L-! TIN( INJ LAT INJ LGNG INJ RT ASC INJ AZ14TH INJ TIME

90.00 15 38 10 1962.$7 -12.78 26.t2 341.36 113.49 16 10 53

90.00 2 36 0 4866.01 19.75 210.90 342.70 69.28 3 39 6

100.00 18 57 33 1706.49 -13.82 6.86 340.93 116.87 17 26 0

100.00 4 1 18 4597.35 20.83 190.78 342.33 67.88 5 17 35

110.00 18 1 18 1301.89 -13.88 350.43 339.64 120.68 18 26 25

110.00 3 14 2 4569.89 22.99 172.38 341.20 63.98 6 26 52

DIFFERENTIAL C_RRECTION$ MID-COuRSE EXECUTION ACCURACY

TOE .4061 TRA -.3t41 TC3 1.9587 BAU .7830 86T 1818.7 SrJI 3303.5 SG3 1740.6

ROE .4780 RflA .5359 RC3 4.5142 FAU .36288 RRT .7649 _ -.9991RTF -.7607

FDE-3.3226 FRA-S.4726 F_-27.0818 BSP 12145 SG8 3678.8 R23 -.1188 R13 -.9923

BDE .6256 BRA .8476 BC3 4.9200 FSP 5848 861 3348.4 SG2 970.6 THA 67.70

3.691DpA 17.35 RAp 197.10 ECC 1.1836

PO CST TIM INJ 2 LAT INJ 2 LONG

1461.2 -12.21 24.94

4151.3 13.56 196.61

1199.9 -12.87 5.28

3887.8 14.22 176.90

988.8 -14.63 348.34

3671.7 15.99 159.49

ORBIT DETERMINATION ACCURACY

ST 672.5 SR 589.9 SS 1574.1

CRT .7879 CRS .9985 CGT .8167

LSA 1771.6 MSA 372.2 SSA 13.5

ELI 846.7 EL2 288.5 ALF 40.26

ARRIVAL DATE AUG 10 1965

EARTH TO MARS

187.23 ECC .21359 INC 2.2250 vl 30.214

182.47 RCA 146.86 APO 227.59 V2 24.173

122.77 ZAC 112.32 ETC 234.75 CLP 126.30

3.6gg OPA 19.76 RAp lg7.59 ECC 1.1909

PO CST TIM INJ 2 LAT INJ 2 LONG

1362.6 -9.23 lg.23

4266.0 16.75 203.51

1106.5 -9.90 .04

3997.3 17.45 183.43

906.9 -11.69 343.82

3789.7 19.30 165.16

ORBIT DETERMINATION ACCURACY

ST ?08.7 SR 830.6 SS 1880.8

CRT .8306 CRS .9997 CST .8432

LSA 2131.0 MSA 368.2 SSA 10.3

EL1 1060.8 EL2 316.1 ALF 51.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 3 1964 FLIGHT TIME 252.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CONIC DISTANCE 563.017 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 70.87 VL 33.024 GAL 2.18 AZL 92.71HCA 171.26 SMA 187.06 ECC .21494 INC 2.7085 Vl 30.214

RP 227.14 LAP -.41 LOP 242.13 VP 21.426 GAP -.99 AZP 87.32 TAL 12.35 TAp 18].61 RCA 146.85 APO 227.27 V2 24.214

RC 242.914 GL -26.41GP 26.83 ZAL 84.41 ZAP 120.41ETS 181.35 ZAE 147.20 (TE 123.42 ZAC 115.08 ETC 254.47 CLP 124.49

PLAMI[TOCENTRIC CONIC

C3 12.284 VHL 3.505 OLA -8.25 RAL 127.30 RAD 6567.5 VEL 11.562 pTH 2.02 VHp 3.734 OpA 22.58 RAp 198.28 ECC 1.2022

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

gO.OO 18 S 42 1845.84 -9.25 19.34 340.50 116.88 16 34 28

90.DO 2 I 12 5008.87 22.87 220.05 343.21 72.85 5 24 38

rOD.DO 17 21 3 1598.29 -10.14 .52 340.03 118.27 17 47 39

100.00 S 26 32 4731.64 23.82 199.47 342.87 71.39 4 45 23

110.00 18 20 12 1411.11 -12.48 345.08 $38.64 122.08 18 43 43

110.00 4 43 52 4489.60 26.36 180.04 341.82 67.40 5 58 42

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .4433 TRA -.3758 TCS 1.8521 6AU .8372 SET 1500.4 SGR 3737.2 SGS 1705.6

ROE .8999 RRA .8709 RC3 4.8228 FAU .35551 RRT .7235 RRF -.9994 RTF -.7188

F0[-4.0288 FRA-S.T2?7 FC-25.0540 BSP 13212 8GIB 4027.1 R23 -.0853 R15 -.9958

BIDE .8285 9RA .7889 BC3 5.0979 FSP 5717 SGl 3903.1 SGZ 991.8 THA 72.65

LAUNCH DATE DEC S 1964 FLIGHT TIME 254.00

HELIOCENTRIC CONIC DISTANCE 566.921

RL 147.46 LAL -.00 LOL 70.87 VL 33.015 GAL 2.18 AZL

RP 226.7S LAP -.44 LOP 243.19 VP 21.459 GAP -1.29 AZP

PO CST TIM INJ 2 LAT INJ Z LONG

1245.8 -5.57 12.60

4406.9 20.50 212.32

996.5 -6.28 353.86

4131.6 21.06 191.77

811.1 -8.15 338.66

5889.6 23.06 172.44

ORBIT DETERMINATION ACCURACY

ST 749.0 SR 1195.8 SS 2212.1

CRT .8606 CRS .9999 CST .8654

LSA 2598.3 NSA 364.7 SSA 8.0

EL1 1571.2 EL2 532.7 ALF 59.70

ARRIVAL DATE AUG 14 1965

EARTH TO MARS

93.32 HCA 172.51SMA 186.91ECC .21432 INC 3.5213 vl 30.214

86.71TAL 12.45TAp 184.73 RCA 146.85 Apo 226.96 V2 24.256

RC 244.868 _ -31.$2 GP 29.98 ZAL 85.46 ZAp 117.83 ETS 180.72 ZAE 143.45 ETE 123.76 ZAC 118.15 ETC 254.07 CLP 122.61

PLAHETOCENTIIIC CONIC

C3 19.3?1 VHL 3.857 OLA -13.09 RAL 125.82 RAD 8587.5 VEL 11.608 pTH 2.03 VHP S.810 DpA 25.88 RAp 199.23 ECC 1.2200

LNCH AZ14TH _NCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 1G 38 45 1703.61 -4.79 11.28 340.12 117.94 17 5 9

90.00 1 14 46 5185.48 25.92 232.24 344.50 78.19 2 41 11

100.00 17 51 18 1463.12 -5.78 353.08 339.59 119.38 18 15 41

100.00 2 42 $4 4901.20 27.01 211.08 344.29 76.68 _ 4 $6

110.00 18 44 14 1297.34 -8.29 338.99 338.04 125.28 19 5 51

110.OO 4 8 28 4639.75 29.87 190.31 343.33 72.55 5 25 47

DIFFERENTIAL CCRflECTION$ HID-COURSE ExECuTION ACCURACY

TOE .4876 "iRA -.4085 TC3 1.2610 BAU .9297 SET 1958.8 9GR 4242.6 8GS 1633.5

ROE 1.0172 RRA .841H) RC3 5.0407 FAU .34108 RRT .6458 RRF -.9996 RTF -.6599

FDE-4.7821 FRA-S.9344 FC-ZZ.0846 BSP 14673 SGB 4454.9 R23 -.0585 R15 -.9979

BOE 1.1196 BflA .9490 9CS 5.2009 FSP 5454 SEt 4337.8 882 1014.7 THA 77.65

PO CST TIM INJ 2 LAT INJ 2 LONG

1105.6 -1.01 4.63

4585.5 24.04 224.07

863.1 -1.80 346.51

4301.2 24.91 202.89

697.3 -3.86 332.65

4059.7 27.19 182.14

ORBIT DETERMINATION ACCURACY

ST 759.2 SR 1649.6 SS 2550.2

CRT .8704 CRS 1.0000 CST .8717

LSA $109.4 NSA 564.0 SSA 6.1

EL1 1782.6 EL2 346.0 ALF 67.27

LAUNCH DATE DEC S 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC DISTANCE 570.834 EARTH TO MARS

RL 147.46 LAL -.DO LOL 70.87 VL 55.007 GAL 2.19 AZL 94.15 HCA 175.56 SMA 186.76 [CC .21574 INC 4.1309 Vl 30.214

RP 226.36 LAP -.46 LOP 244.24 VP 21.494 GAP -1.58 AZP 85.90 TAL 12.49 TAp 185.85 RCA 146.84 Apo 226.68 V2 24.297

RC 246.596 GL -37.61GP $3.95 ZAL 67.00 ZAp 114.98 ET5 160.10 ZAE 159.12 ETE 125.88 ZAC 121.79 ETC 253.49 CLP 120.61

PLANETOCENTRIC CONIC

C3 15.164 VHL 3.894 OLA o18.85 RAL 123.55 RAD 6567.6 VEL 11.685 pTH 2.06 VHp 5.949 DpA 29.77 RAP 200.57 ECC 1.2496

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 17 23 22 1519.83 1.13 1.00 340.76 118.30 17 48 42

90.00 0 11 38 5425.04 28.12 249.39 346.85 86.50 1 42 3

100.00 18 $3 13 1294,25 -.06 343.77 $40.10 119.89 18 54 47

100.00 1 44 26 5125.85 29.48 227.25 348.71 84.84 5 9 54

110.00 19 16 S0 1156.63 -S.05 3_1.62 $58.23 124.06 19 55 49

110.OO 3 17 41 4054.05 32.98 204.58 346.1g 80.45 4 58 15

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4919 TRA -.4504 TC3 .9040 BAU 1.0456 SET 1228.7 SGR 4818.8 $G3 1508.1

ROE 1.4724 RRA 1.0951RC3 5.0777 FAU .31653 RRT .5341RRF -.9997 RTF -.5268

FDE-5.5092 FRA-4.1120 FC-18.0709 BSP 16544 SGB 4973.0 R23 -.0385 R13 -.9990

BDE 1.5524 0RA 1.1822 BC3 5.1575 FSP 5055 SG1 4885.4 SG2 1028.9 THA 81.88

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

919.6 4.91 354.55

4825.0 27.34 240.81

694.2 3.91 337.24

4525.6 28.46 218.60

558.6 !.44 325.41

4254.0 31.31 195.75

ORBIT DETERMINATION ACCURACY

ST 753.9 SR 2228.8 SS 2845.8

CRT .8709 CRS 1.0000 CST .8703

LSA 5674.4 MSA 565.0 SSA 4.7

ELI 2325.9 £L2 355.1ALF 73.18

LAUNCH DATE DEC 3 1964 FLIGHT TIME 258.00

HELIOCENTRIC CONIC

RL 147.46 LAL -.00 LOL 70.07 VL 32.999 GAL

RP 225.97 LAp -.51 LOP 245.30 VP 21.529 GAp

RC 248.110 GL -44.84 GP 38.72 ZAL

PLANETOCENTRIC CONIC

ARRIVAL DATE AUG 18 1965

DISTANCE 574.754 EARTH TO MARS

2.19 AZL 95.25 HCA 174.41 SNA 186.63 ECC .21_21 INC 5.2472 Vl 30.214

-1.88 A ZP 84.78 TAL 12.54 TAp 186.95 RCA 146.84 Apo 226.42 V2 24.339

69.15 ZAp 111.82 ETS 159.58 ZAE 134.15 ETE 123.89 ZAC 126.17 ETC 252.64 CLP 118.45

C3 16.303 VHL 4.278 DLA -25.66 RAL 120.88 RAD 6567.7 VEL 11.819 pTH 2.09 VHp 4.193 DpA 34.36 RAP 202.44 ECC 1.3012

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

344.37 343.98 116.48 19 7 53 625.3 13.90 537.41

276.99 349.59 100.14 23 59 3 5205.6 27.71 268.51

329.99 342.86 118.82 20 O 46 444.9 12.09 323.24

252.08 350.02 97.81 I 44 5 4861.3 29.72 243.36

322.13 340.15 129.99 20 2t 19 376.8 8.33 315.85

225.35 350.57 92.84 S 32 52 4502.1 34.08 216.11

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1121.7 SGR 5493.1 SG5 1525.0 ST 725.2 SR 2957.8 SS 3044.2

RRT .3665 RRF -.9998 RTF -.3574 CRT .8582 CRS 1.0000 CST .8564

SGB 5606.5 R25 -.0244 R13 -.9995 LSA 4290.1MSA 369.5 SSA 3.6

8G1 5509.1 SG2 1040.7 THA 85.56 EL1 3023.5 EL2 564.2 ALF 77.94

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 47 28 1225.39 10.43

90.00 22 22 18 5805.60 26.58

100.00 19 43 21 1044.89 8.31

100.00 0 13 Z 5461.27 28.94

110.00 20 5 2 978.84 3.89

110.09 2 7 50 5102.09 34.09

DIFFERENTIAL CORRECTIONS

TOE .5141 TRA -.5102 TC3 .5353 BAU 1.1946

ROE 2.1534 RRA 1.4463 RC3 4.8528 FAU .28065

FDE-6.1132 FRA-4.1729 FC-15.2748 BSP 18608

80E 2.2139 8RA 1.5356 BC3 4.8821FSP 4395

1694



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC ] 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 20 1985

HELIOCENTRIC CONIC D]3TANCE 578.683 EARTH TO MARS

RL 147.46 LAL -.OO L04. 70.87 VL 32.992 GAL 2.20 AZL 96.89 HCA 175.46 SHA 186.51 ECC .21271 INC 6.8871 vl 30.214

RP 225.58 LAP -.54 LOP 246.37 Vp 21.568 GAp -2.16 AZP 83.13 TAL 12.59 TAp 188.05 RCA 145.84 APO 226.18 V2 24.501

RC 249.803 GL -53.34 GP 44.40 2AL 71.97 ZAP 108.27 ET8 159.33 ZAE 128.40 ETE 124.02 ZAC 131.33 ETC 251.37 CLP 116.02
PLANETOCENTR I C CONIC

C3 24.282 YML 4.929 DLA -33.58 RAL 117.21 RAD 8588.0 V(L lZ.069 PTH 2.16 VHp 4.625 DpA 39.73 RAp 205.08 ECC 1.3998

LMCH AZ14TH LNCH TIN( L-I TIME INJ LAT INJ LOAqG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

71.15 17 57 36 1384.21 21.67 2.62 350.44 118.30 18 20 50 794.2 25.02 355.12

108.85 22 42 54 5772.65 21.68 272.81 330.44 116.28 24 19 7 5172.7 25.03 265.31

71.13 17 57 36 1394.21 21.67 2.62 350.44 116.30 18 20 50 794.2 25.02 555.12

1_8.85 22 42 54 5772.85 21.66 272.61 350.44 116.29 24 19 7 5172.7 25.03 265.31

110.00 22 1 13 612.22 17.20 302.28 347.90 120.00 22 11 26 12.2 21.06 295.28

110.00 26 38 66 3602.63 28.29 261.89 352.74 112.68 25 11 50 5002.6 29.12 253.85

DIFFERENTIAL CDRRECTION$ MID-COURSd[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5470 11tA -.3688 TC3 .2325 BAU 1.3693 SGT 1061.1 SrA 6260.3 _k_3 1064.7 ST 681.6 SR 3808.5 SS 3022.8

ROE 3.1955 RRA 1.9638 6C3 4.2717 FAU .23093 RRT .1801 RRF 0.9996 flTF -.1483 (RT .8318 CR8 1.0000 CST .8288

F0£-6.3399 FNA-4.0_3 FC5-8.2299 BSP 20758 S_ 6349.8 RZ3 -.0165 613 -.9997 LSA 4895.4 NSA 377.2 SSA 2.8

BD( S.2420 BRA 2.08_8 BC3 4.2780 FSP 3468 SGt 6262.7 SG2 1047.0 THA 86.40 EL1 3850.9 EL2 374.2 ALF 81.45

LAUNCH DATE DEC 3 1984 FLIGHT TIME 262.00 ARRIVAL DATE AUG 22 1965

t'I(LIOCENTRIC C(_IIC DISTANCE 582.611 EARTH TO MARS

flL 147.48 LAL -.00 LOt. 70.67 VL 32.965 6AL 2.20 AZl. 99.53 HCA 176.52 SNA 186.40 ECC .21225 1MC 9.5232 vl 50.214

RID 223.19 LAP -.58 LOP 247.43 VP 21.603 GAp -2.44 AZP 60.49 TAL 12.62 TAp 189.14 RCA 146.83 AlSO 225.96 V2 24.423

RC 251.477 GL -83.20 CrP 50.93 zAL 73.34 ZAF 104.30 ET8 159.71 Z_ 121.89 ETE 124.66 ZAC 137.17 ETC 249.47 CLP 1L5.07

PL AN( TOC[NTM I C CONIC

CS 37.344 VHL 6.111 DLA -42.54 RAt. 111.73 RAD 6568.3 VEL lZ.598 PTH :).29 VHp 5.432 OpA 45.82 RAp 208.73 ECC 1.6146

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.82 16 P2 44 1714.72 22.55 29.43 354.80 127.08 16 51 19 1114.7 27.21 22.67

123.16 23 34 1 5667.32 22.57 264.81 354.82 127.07 25 8 28 5067.3 27.22 258.05

56.62 18 22 44 1714.72 22.55 29.43 354.80 127.08 18 51 19 1114.T 27.21 22.67

123.16 23 34 1 3867.32 22.57 264.81 354.82 127.07 25 8 28 5067.3 27.22 258.05

56.62 16 22 44 1714.72 22.58 29.43 354.80 127.08 16 51 19 1114.7 27.21 22.67

125.16 25 34 1 5887.32 22.57 264.81 354.82 127.07 25 8 28 5067.3 27.22 258.05

DIFFERENTIAL CORRECTIONS MID-COURSE EvlrCUTlON ACCURACY ORBIT DETERMINATION ACCURACY

.8561 TRA -.7371 TC3 -.0197 BAU 1.8738 $GT 1074.4 SrA 7189.0 SG5 739.4 67 594.2 SR 4679.4 $5 2631.8

MO( 4.8485 RIIA 2.8885 RC3 3.3526 FAU .16676 RRT -,1522 MIF -.9997 RTF .1666 CRT .7440 CRS 1.0000 CST .7382

F0(-3.7964 FRA-3.5661 FC_-3.8124 BSP 22065 _ 7219.4 R23 -.0132" R13 -.9998 LSA 5388.9 MSA 397.1 SSA 2.2

801[ 4.6606 BRA 2.9610 8C3 3.3527 FSAP 2226 SG1 7140.9 SG2 1081.6 THA 91.34 EL1 4700.4 EL2 395.2 ALF 84.56

LAUNCH DATE DEC 3 1864 FLIGHT TIME 278.00 ARRIVAL DATE SEP 7 1985

HELIOCENTRIC CONIC

NL 147.46 LAL -.00

NP 222.08 LAp -.83

RC 2(;4.145 GL 62.36

PLAN[TOCEMT61C CONIC

C3 34.378 VHL 3.863

LNCM AZIAYH LNCH TIM(

14.36 10 8 12

14.38 4 27 0

18.33 7 27 43

180.87 16 10 17

16.33 7 27 43

180.67 18 10 17

DISTANCE 614.773 EARTH TO MARS

LOt. 70.87 VL 52.952 GAL 2.06 AZL 80.92 HCA 185.50 $NA 185.82 ECC .20940 INC 9.0754 vl 50.214

LOP 256.10 Vp 21.931 GAP -4.44 AZP 99.04 TAL 11.94 TAp 197.24 RCA 146.91 APO 224.75 V2 24.758

GP -42.94 ZAL 75.74 Zkp 97.55 ET6 185.41ZAE 121.83 ETE 211.93 ZAC 45.21ETC 251.06 CLP 100.06

DLA 73.06 RAL 184.09 RAO 6568.4 VEL 12.480 PTH 2.26 VHp

k-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME

4397.27 -45.92 240.81 123.50 18.29 11 21 29

4732.80 -23.95 247.06 45.62 13.82 5 45 52

4555.41 -34_.21 239.02 82.15 20.63 8 43 39

2784.82 -34.20 85.32 82.13 20.63 18 56 42

4355.41 -34.21 239.02 82.16 20.63 8 43 39

2764.82 -34.20 85.32 62.13 20.63 18 56 42

DIFFERENTIAL CGRRECTIONS NID-COURSIE ExECuTION ACCURACY

TOE 2.5604 TRA ,1848 7C3-1.0665 OAU 1.5412 SGT 2880.5 8GR 6518.9 SG3 1335.4

ROE 4.1064 flflA 1.0536 RC3-3.1793 FAU .30829 RflT .9029 RRF .9998 RTF .9024

FOE 9.6415 FRA 2.4454 FC3-7.7637 BSP 23940 Sr_ 7151.0 623 .0681 613 .9974

BOE 4.8589 BGA 1.0897 BC3 3.3533 FSP 4630 SGt 7037.5 $G2 1150.9 THA 67.55

LAUNCH DATE DEC 3 1964 FLIGHT TIM( 280.00

HELIOCENTRIC CONIC DISTANCE 618.801

RL 147.48 LAL -.00 LOL 70.87 VL 32.950 GAL 2.04 AZL 82.20 HCA 186.39 SMA

RP 221.70 LAP -.87 LOP 257.20 VP 21.974 GAP -4.66 AZP 97.78 TAt. 11.82 TAp

RC 285.839 TrL 57.91 GP -38.32 ZAL 74.26 ZAP 96.53 ETS 185.82 Z_ 122.94 ETE

PLAMETOCEMTRIC C(_iIC

CS 27.831 VHL 5.277 DLA 69.85 RAL 174.11 RAD 6568.1 VEL 12.216 PTH 2.20 VHp

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

28.03 6 55 43 4493.40 -36.75 235.38 68.22 25.46 8 10 36

156.97 17 22 40 2741.11 -36.74 83.51 68.20 25.46 18 8 21

23.03 6 55 43 4493.40 -36.75 236.36 68.22 25.48 8 10 36

156.97 17 22 40 2741.11 -36.74 83.51 68.20 25.46 18 8 21

23.03 8 55 43 4493.40 -36.75 233.38 68.22 25.46 8 10 36

156.97 17 22 40 2741.11 -36.74 83.51 66.20 25.46 18 8 21

DIFFERENTIAL CCRRECTIONS NIO-COUR_d[ EXECUTION ACCURACY

TDE 2.3062 TRA .0793 TC3-1.4080 BAU 1.3958 SGT 5112.2 S_ 5952.6 SG3 1636.5

NDE 3.6864 RRA .7747 RC3-3.4750 FAU .38610 RRT .9153 RRF .9997 RTF .9145

FOE11.5824 FRA 2.3933 FC-11.3601 BSP 22399 _ 6717.1 623 .0855 613 .9961

BDE 4.4593 BRA .7786 0C3 3.7467 F_P 5675 SGI 6621.9 SG2 1127.0 THA 65.60

4.126 OpA -55.61 RAp 156.73 ECC 1.5558

PO CST TIM INJ 2 LAT INJ 2 LONG

3797.3 -53.45 237.02

4132.6 -31.70 245.24

3955.4 -41.64 235.68

2184.8 -41.63 81.98

3953.4 -41.64 235.88

2184.8 -41.63 81.98

ORBIT DETERMINATION ACCURACY

ST 2538.4 SR 4153.7 58 5472.7

CRT .9829 CRS-I.00OO CST -.9834

LSA 5964.8 MSA 421.7 SSA 3.5

ELI 4851.5 EL2 400.1ALF 58.77

ARRIVAL DATE SEP 9 1965

EARTH TO MARS

185.78 ECC .20918 INC 7.8059 vl 30.214

198.21RCA 146.92 APO 224.64 V2 24.799

207.80 ZAC 49.50 ETC 252.44 CLP 98.33

3.766 OpA -31.37 RAp 158.99 ECC 1.4584

PO CST TIM INJ 2 LAT INJ Z LONG

5893.4 -43.88 229.03

2141.1 -43.88 79.17

3893.4 -43.88 229.03

2141.1 -43.88 79.17

3893.4 -43.88 229.03

2141.1 -43.88 79.17

ORBIT DETERMINATION ACCURACY

ST 2725.6 SR 4070.2 SS 4152.4

CRT .9882 CRS-t.OODD CST -.9886

LSA 6410.7 MSA 375.7 SSA 4.1

EL1 4886.2 EL2 348.0 ALF 55.31

1695



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUIACH DATE DEC 3 tttA

HELIOCEMTM1C CONIC

RL 147.4G LAL -.00

RP Z71.32 LAP -.90

MC 287.114 GL 54.21

PLAM(TO(ENTRIC CONIC

C3 23.78? VHL 4.877

LNCM AZMTH LMCH TIM(

26.51 6 38 56

153,49 18 50 40

26.51 6 38 56

153.49 IS 50 40

26.51 6 36 56

153.49 16 50 40

FLIGHT TIM( 282.00

DISTANCE 622.842

LOt. 70.87 VL 32.948 GAL 2.01 AZL 83.10 HCA 187.49

LOP 258.31 yp 22.019 GAP -4.89 AZP 96.84 TAL 11.69

GP -54.43 ZAL 73.11 ZAP 95.35 (TS 182.40 Z&E 123.22

OLA 66.86 RAL 167.89 RAO 6588.0 VEL 12.048 PTH 2.15

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH

4444.07 -38.18 227.93 51.39 30.00

271Z.49 -38.18 81.80 58.35 29.99

4444.07 -38.19 227.93 58.36 30.00

2712.49 -38.18 81.80 58.35 29.99

4444.07 -38.19 227.93 58.36 30.00

2T12.49 -38.18 81.80 58.35 29099

ARRIVAL DATE SEP 11 1965

EARTH TO MARS

SMA 185.75 (CC .20696 INC 6.9001 vl 30.214

TAp 199.18 RCA 146.93 kPO 224.56 v2 24.841

ETE 203.92 ZAC 53.08 ETC 253.39 CLP 96.49

VHp 3.535 DpA -27.66 RAP 160.52 ECC 1.3915

INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

7 53 O 3844.1 -44.99 222.71

17 35 52 2112.5 -44.98 76.57

7 53 0 3844.1 -44.99 222.71

17 35 52 2112.5 -44.96 76.57

T 53 0 3844.1 -44.99 222.71

17 35 52 2112.5 -44.98 76.57

OIFFERENTIAL CCRRECTION6

TOE 2.4252 TRA .0059 TC3-1.7865 9AU 1.2R05

ROE 3.1715 RRA .5879 RC3-S,6436 FAU .41297

F0112.4794 FRA 2.2625 FC-15.0305 83P 21139

BOE 3.9925 BflA .3860 BC3 4.0580 FSP 6520

MI0-CouR_ EXECUTION ACCURACY

9GT 3339.9 _ 5440.8 SG3 1884.3

RRT .9288 RRF .9ggT RTF .9258

8384.2 R23 .1031 R13 .9943

SGI 8291.1 802 1086.0 THA 59.36

LAUNCH DATE DEC 5 11HL4 FLIGHT TIN( Z84.00

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 220.94 LAP -.95

RC 268.570 GL 51.08

PLANETOCENTRIC CONIC

CS 21.056 VHL 4,589

LNCH AZMTH LNCH TIME

29.65 6 30 6

150.35 16 27 30

29.65 6 30 6

150.35 16 27 30

29.65 S 30 6

150.35 16 27 30

DISTANCE 626.894

LOL 70.87 VL 32.946 GAL 1.98 AZL 83.77 NCA 188.60

LOP 259.42 VP 22.083 GAP -5.11 AZP 96.16 TAL 11.53

GP -31.14 ZAL 72.22 ZAp 93.93 ET8 181.17 ZAE 122.87

OLA 64.18 RAL 163.98 RAD 6367.9 VEL 11.935 PTH 2.12

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZIATH

4408.55 -38.92 222.95 51.00 34.04

2693.87 -38.92 80.32 50.98 34.04

4403.55 -38.92 222.95 51.00 34.04

2993.87 -36.92 80.32 50.98 34.04

4403.55 -38.92 222.95 51.00 34.04

2693.87 -38.92 80.32 50.98 34.04

DIFFERENTIAL CCRRECTIONS

TOE 2.3745 TRA -.0419 TC3-2.1866 BAU 1.2096

ROE 2.7214 RRA .4655 RC3-3.G99R FAU .44843

F0912.8605 FRA 2.1336 FC-18.4378 8_P 20419

BD( 3.6117 BflA .4672 8C3 4.2977 FSP 7255

ORBIT DETERMINATION ACCURACY

ST 2849.8 SR 3764.4 SS 4520.0

CRT .9903 CRS-1.0000 CST -.9907

LSA 6526.7 MSA 351.9 SSk 4.7

ELI 4710.8 EL2 315.8 ALF 52.95

ARRIVAL DATE SEP 13 1965

EARTH TO MARS

SMA 185.72 ECC .20880 INC 6.2251 vl 30.214

TAp 200.13 RCA 146.94 APO 224.50 V2 24.883

ETE 200.43 ZAC 56.09 ETC 254.10 CLP 94.60

VNP 3.375 OpA -24.44 RAP 161.55 ECC 1.3465

INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

7 43 30 3803.5 -45.39 217.00

17 12 24 2093.9 -45.38 74.37

7 43 30 3803.5 -45.39 217.00

17 12 24 2093.9 -45.38 74.37

7 43 30 3803.5 -45.39 217.00

17 12 24 2093.9 -45.38 74.$7

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3582.1 SGR 4985.5 SG3 2083.7 ST 2965.7 SR 3423.0 SS 4715.3

RRT .9367 RRF ,9996 RTF .9357 CRT .9918 CRS-I.0000 CST -.9920

SG8 6139.0 R23 .1209 R13 .9922 LSA 6529.4 MSA 336.7 SSA 5.3

9G1 6051.4 SG2 1033.4 THA 54.88 ELI 4519.7 EL2 290.5 ALF 49.13

LAUNCH DATE DEC 3 1964

NELIOCEMTRIC COII IC

ML 147.46 LAb -.00

RP 2ZO.5s LAP -.96

RC 270.009 GL 49.45

PLANETOCENTRIC CONIC

C3 19.114 VHL 4.372

LNCH AZMTH LNCH TIME

$2.46 S 25 46

147.54 16 9 46

32.46 G 25 46

147.54 16 9 46

$2.46 G 25 48

147.54 16 9 49

FLIGHT TIME 286.00 ARRIVAL DATE SEP 15 1965

DISTANCE 630.957 EARTH TO MARS

LOt. 70.67 YL 32.945 GAL 1.95 AZL 64.30 HCA 189.71 SMA 185.70 [CC .20864 INC 5.7010 ¥1 30.214

LOP 260.53 VP 22.108 GAP -5.32 AZP 95.62 7AL 11.56 TAp 201.07 RCA 146.96 Apo 224.45 V2 24.924

GP °28.35 ZAL 71.55 ZAP 92.36 [T$ 180.12 ZAE 122.06 (TE 197.37 ZAC 56.62 ETC 254.65 CLP 92.68

0LA 61.61RAL 161.23 RAO 6557.8 VEL 11.853 pTH 2.10 VHp 3.264 DpA -21.63 RAP 162.23 ECC t.3146

L-I 71ME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT _J 2 LONG

4369.30 -39.21 218.48 45.30 37.57 7 58 38 3769.3 -45.36 211.96

2682.03 -39.20 79.11 45.29 37.57 16 54 30 2082.0 -45.35 72.59

4369.30 -39.21 218.48 45.30 37.57 7 36 38 5769.3 -45.36 211.96

2682.03 -39.20 79.11 45.29 37.57 16 54 50 2082.0 -45.35 72.59

4389.30 -39.21 218.48 45.30 37.57 7 38 38 3769.3 -45.36 211.96

2682.03 -39.20 79.11 45.29 37.57 16 54 30 2082.0 -45.35 72.59

DIFFERENTIAL CCRRECTIONS

TOE 2.3419 TRA -.0816 TC3-2.6169 8AU 1.1572

ROE 2.3440 RflA .3754 RC3-3.6959 FAU .47689

FDE12.8916 FRA 1.9840 FC-21.5995 8SP 19844

ODE 3.$134 BRA .3641 8C3 4.5286 FSP 7803

LAUNCH DATE DEC 3 1964

HELIOCENTRIC CCNIC

RL 147.46 LAL -.00 LOL 70.87 VL 32.944 GAL

RP 220.18 LAp -.99 LOP 261.65 VP 22.154 GAp

RC 271.430 GL 46.14 GP -25.96 ZAL 71.06 ZAP

PLANETOCENTRIC CONIC

CS 17.670 VHL 4.204

LNCN AZMTH LNCH TIM(

$4.97 6 24 16

145.08 15 55 45

34.97 6 24 16

145.03 15 55 45

$4.97 6 24 16

145.03 15 55 45

DIFFERENTIAL C_RECTIONS

TOE 2.3249 TRA -.1140 TC3-3.O692 8AU 1.1260

ROE Z.0339 RRA .3087 RCS-3.8469 FAU .49914

FDEt_.7142 FRA 1.8350 FC-24.4547 8SP 19470

80E 3.0890 BRA .3291 8C3 4.7665 F SP 8198

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3834.9 3GR 4578.7 SG3 2240.4 ST 3070.6 SR 3089.3 SS 4790.3

RRT .9447 RRF .9994 RTF .9435 CRT .9924 CRS-I.O000 CST -.9928

SG8 5972.5 R23 .1382 R13 .9899 LSA 6466.3 MSA 327.1 SSA 6.0

SGt 5891.9 8G2 977.7 THA 50.34 ELI 4347.4 EL2 269.3 ALF 45.17

FLIGHT TIME 288.00 ARRIVAL DATE SEP 17 Ig65

DISTANCE 635.030 EARTH TO MARS

1.92 AZL 84.72 HCA 190.82 SMA 185.69 ECC .20850 INC 5.2821 vt 30.214

-5.53 AZP 95.19 TAL 11.18 TAp 202.00 RCA 146.98 APO 224.41 V2 24.965

90.68 ETS 179.22 ZAE 120.92 ETE 194.70 ZAC 60.76 ETC 235.06 CLP 90.76

DLA 59.70 RAL 159.27 RAD 6567.7 VEL 11.792 PTH 2.08 VHp 3.186 DpA -19.17 RAP 162.66 ECC 1.2908

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4839.64 -39.22 214.49 40.80 40.64 7 36 36 3739.6 -45.07 207.53

2674.90 -39.21 78.16 40.78 40.63 16 40 20 2074.9 -45.06 71.21

4839.64 -39.22 214.49 40.80 40.64 7 36 36 3739.6 -45.07 207.53

2674.90 -39.21 78.16 40.78 40.63 16 40 20 2074.9 -45.06 71.21

4839.64 -39.22 214.49 40.80 40.64 7 36 36 3739.6 -45.07 207.53

2674.90 -39.21 78.16 40.78 40.63 16 40 20 2074.9 -45.06 71.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4098.1 $GR 4216.8 $03 2362.3 ST 3171.1SR 2785.1 SS 4790.4

RflT .9513 RRF .9993 RTF .9500 CRT .9929 CR5-1.0000 CST -.9934

SGB 5880.2 R23 .1534 R13 .9874 LSA 6376.4 MSA 319.7 SSA 6.8

SGI 5808.2 SG2 917.2 THA 45.86 ELI 4213,1 EL2 249.7 ALF 41.27
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JPL TM 33-100 EARTH--MAI_& TRAJECTORIES (VOL. I, 1964)
i

LAUkICM DATE DEC S 1964 FLIGHT TIN( 290.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC CONIC DI•TANCE 639.113

RL 147.4• LAL -.00 LOL ?0.87 VL 32.94d GAL 1.89 AZL 85.06 HCA

RP 219.61 LAp -1.02 LOP 262.77 Vp 22.199 GAP -5.73 AZP 94.83 TAL

RC 2?2.833 GL 44.17 GP -23.90 ZAL 70.71 ZAp 88.94 ET6 178.46 ZA(

PLAt4ETOCENTRIC COI4IC

C3 16.558 VHL 4.069 OLA 57.83 RAL 157.67 RAD 6567.7 YEL 11.745 pTH

EARTH TO MARS

|91.94 SMA 165.68 ECC .20837 INC 4.9395 V1 $0.214

10.97 TAp 202.91RCA 146.99 APO 224.38 v2 25.006

119.55 [T( 192.41 ZAC 62.60 ETC 255.40 CLP 66.84

2.07 VHp 3.130 DpA -16.99

INJ AZMTH INJ TIM( PO CST TIN

43.29 7 36 22 3713.5

43.28 16 28 50 2071.0

43.29 7 36 ZZ 3713.3

• 3.28 16 28 50 2071.0

43.29 7 36 22 3713.5

43.29 16 28 $0 2071.0

LMCH AZMTH LMCM TIM( L-I TIM( IMJ LAT [NJ LONG INJ RT ASC

$7.22 • 24 29 4313.50 -39.06 210.93 37.19

142.78 15 44 19 2671.03 -39.05 77.43 37.17

37.22 8 24 M 4313.50 -39.06 210.93 57.19

142.78 15 44 19 2671.03 -39.05 77.43 37.17

37.22 6 24 _ •313.50 -39.06 210,93 57.19

142.78 15 •4 19 2871.03 -39.05 77.43 57.17

DIFFERENTIAL C_IIR(CTION8 HID-COURII[ (vI=CUTION ACCURACY

YO( 2.3223 ERA -.t$1Ml TC3-$.5350 8AU t.tttO SGT 4399.7 _ 3985.& $4;3 2455.6

R0( 1.7911RRA .Z619 RC3-3.5629 FAU .51562 RRT °9597 _ .9880 NIT .9552

FOE12.42•1 FRA 1.7116 FC-29.9601 9SP 19392 SGB 585•.0 RZ3 .1_1 8t3 .9851

ROE 2.9259 BRA .2961 8C3 5.0189 F$1P 8511 $61 5791.1SGZ 855.6 ?HA •1.57

RAp 162.92 ECC 1.2725

INJ Z LAT IMJ 2 LONG

-44.64 203.64

-44.63 70.14

-44.64 203.64

-44.63 70.14

-44.$4 203.64

-44.63 70.14

Ol_lIT DETENI4IMAT1ON ACCURACY

ST 3271.5 SR 2518.1 s• 4746.1

CRT .9932 CRS-I.0000 CST -.9938

LSA 6294.0 MSA 314.7 SSA 7.6

[L1 •121.9 EL2 232.2 ALF 37.54

LAUNCH OATE DEC 3 1964 FLIGHT T'IN[ n2.0O ARRIVAL DATE SEP 21 1965

tA(LIOC[MTRIC C_041C O|$TMACE 646.2_ EARTH TO MAR•

Rb 1•7.46 LAL -.00 LGL 70.87 VL 32.94• GAL 1.85 A_. 05.35 14CA 593.08 SI4A 185.68 ECC .20927 INC 4.6543 vl 30.214

RP 219.44 LAP -1.05 LOP 263.89 VP 22.245 GAp -5.95 AZP 94.53 TAL 10.76 TAp 203.82 RCA 1•7.01 APO 224.36 v2 26. 047

RC 274.220 GL 42.44 GP -22.10 Z•b 70.44 ZAp 97.16 ETS 177.81ZA( 117.98 ETE 190.43 ZAC 64.19 ETC 255.69 CLP 86.94

PLAN[TOCENTRI( _IC

C3 15.674 VHL 3.959 DLA 36.15 RAL 158.85 RAD 6567.G VEL 11.707 PTH 2.09 VHp 5.080 DPA-15.06 RAp 163.04 ECC 1.2580

LNCH AZ147H LkK:H TIME L-I TIM( INJ LAT INJ _ IRJ RT A$C INJ AZl4TH INJ TIM( PO CST TIN INJ 2 LAT 1MJ 2 LONG

39.25 G 25 5• •290.05 -36.76 207,74 34.29 •5.81 7 57 24 5990.0 -••.12 200.19

140.75 15 34 48 2669.53 -38.77 76.89 34.24 •5.80 18 19 18 2069.5 -44.11 69.35

SR.Z5 6 25 $4 4290.05 -38.78 207.74 ]4.26 45.61 7 37 2• 3690.0 -44.12 200.19

140.75 13 34 •8 2669.53 -38.77 79.99 34.24 45.80 18 19 18 2069.5 -•4.11 69.35

39.25 6 25 54 4290.05 -38.78 207.7• 3•.28 45.65 7 37 24 3690.0 -4•.12 200.19

140.75 15 34 48 2669.53 -38.77 76.89 34.24 •5.60 19 59 58 2099.5 -4•.11 69.35

DIFFERENTIAL C_RECTION6 RID-COUSlUE [XI[CUTION ACCURACY ORS|T OETEANIN4TION ACCURACY

TOE 2.3287 TWA -.1355 TC3-4.0073 8AU 1.1090 $GT •849.4 _ _HbO7.4 SG3 252•.9 91 5575.9 _AI 2294.5 SS •ST•.?

ROE 1.5726 R4Q_ .2271 RC3-5.4550 FAU .52728 8RT .9416 _ .8808 RTF .9597 CRT .9955 CR8-1.0000 CST -.9941

FOE12.0821FRA 1.6119 FC-29.1220 6SP 1953_ S_J 5882.4 825 .1755 815 .9852 LSA 8194.9 RSA 309.6 SSA 8.4

BOE 2.0101BRA .2755 BC3 5.2911FSP 87•0 SG1 5828.8 _ 782.5 7HA 37.55 EL5 4069.7 EL2 215.1 ALF 34.04

LAUNCH OATE DEC 3 1964 FLIGHT TIM( 294.00 ARRIVAL DATE SEP 23 1965

HEL|OCEN?RIC CONIC DZSTANC[ 647.505 EARTH TO MARS

RL 147.46 LAL -.00 LOL 70.67 VL 32.944 GAL 1.81 AZL 85.59 HCA 194.19 644A 185.69 ECC .20819 INC 4.4124 vl 30.214

RP 219.07 LAP -1.08 LOP 265.02 yp 22.291 GAP -6.53 AZP 94.28 TAL 10.53 TAp 204.71RCA 147.03 ApO 224.35 V2 25.088

RC 275,589 GL 40.93 GP -20.51 2AL 70.36 ZAP 85.37 [76 177.28 ZA( 116.31ETE 180.73 2AC 65.56 (TC 255.94 CLP 65.05

PLAMETOCEMTRIC CONIC

CS 14.956 VML 3.867 OLA 54.64 RAL 156.13 RAO 8567.8 VEL 11.676 PTH 2.05 VHp 3.094 OPA -13.33 RAp 163.06 ECC 1.2461

L_C_ A1547H LNCH TIME _-I TIME INJ LAT INJ L_AG |NJ RT A$C IHJ AZ14_H IRJ TIME PO EST TIM INJ 2 LAT IMJ 2 LOqG

41.10 6 28 12 4266.70 -36.45 204.06 31.09 47.64 7 39 21 3669,7 -43.56 197.12

138.90 15 26 47 2669.77 -38.43 76.51 3|.85 47.43 58 11 18 2089.8 -43.55 68,77

41.10 6 28 12 4268.70 -38.45 204,88 S|.89 47.94 7 39 21 3898.7 -43.56 197.12

138.90 15 26 47 2669.77 -38.43 78.51 3|,05 47.93 18 11 16 2089.8 -46.55 68.77

41.10 6 28 12 4268.70 -39.45 204.89 31.89 47.94 7 39 21 3888.7 -43.56 197.12

138.90 15 26 47 2669.77 -58.43 76.51 31.85 47.63 1_ II 16 2069,8 -43.55 68.77

DIFFERENTIAL CCRI[CTION$ MID-COURSE E1J[CUTI_ ACCURACY ORBIT DEIERNINATION ACCURAC_

TDE 2.5428 TRA -.1672 TC3-•.•886 8AU 1.1165 SIT 4827.9 _ }348.0 _3 _672.9 ST 3475.0 Sit 2087.9 SS 4603.2

ROE 1.4042 RNA .2068 RC3-3.5218 FAU .53627 RRT .9949 RNF .0844 fll_r .9831 CflT .9956 C88-1.0000 CST -.9943

FOEll.6984 FRA .1.5767 FC-30.8695 8_P 19935 $GB 5957.6 R23 .1823 R13 .2819 LSA 6126.1 ASk 310.0 SSA 9.3

60( 2.7314 8RA .2658 6C5 5.5841FSP 8977 SGI 59|2.0 $62 735.9 ?HA 33.83 ELI 4046.9 EL2 202.5 ALF 30.92

LAUNCH DATE DEC 3 196• FLIGHT TIM( 298.00 ARRIVAL DATE SEP 26 1965

HI[LIOCENTRIC C_AIC DISTANCE 651.417

RL 1•7.46 LAb -.00 L04. 70.67 VL 32.9•5 GAL 1.77 AZL 85.79 HCA

RP 218.70 LAP -1.11 LOP 268.15 VP 22.338 GAP -6.52 AZP 94.08 TAL

RC 276.940 _ 39.58 G4= -19.11 ZAL 70.33 ZAP 83.57 ETS 178.79 ZAE

PLAN(TOCEMTR|C CONIC

C3 14.359 VHL 3.799 OLA 53.2? RAL 155,64 RAD 6567.6 VEL 11.651 PTH

L)tCH AZ141H LIA£H TIN[ L-1 TIMIE 1NJ LAT

42.78 6 31 7 •249.02 -38.07

137.21 15 19 34 2671.33 -38.06

42.79 6 31 7 4249.02 -38.07

137.21 15 19 54 2671.33 -39.08

42.79 • 31 7 4249.02 -39.07

137.21 15 19 54 2671.33 -38.08

01FFERENTIAL CORRECTIONS

TOE 2.3541 'IWA -.1798 TC3-4.9882 BAU 1.1381

ROE 1.2536 RRA .1837 RC3-3.2041 FAU .53966

FOEll.2234 FflA 1.4818 FC-32.5373 OSP 20233

BDE 2.6671 8RA .2571 BC3 5.9266 FSP 8986

EARTH TO MARS

195.32 $iAA 185.70 ECC .20812 INC 4.2048 vl 30.214

10.28 TAp 205.60 RCA 147.05 APO 224.35 v2 25.128

114.58 ETE 167.27 2AC 66.77 ETC 256.16 CLP 83.19

2.05 VHp 5,040 DPk -11.77 RAP 163.02 ECC 1.2_63

INJ LONG INJ RT ASC lNJ AZMTH INJ TIM( PO CST TIM IMJ 2 LAT IMJ 2 LON5

202.24 29.90 49.43 7 41 56 3649.0 -42.99 194.35

76.26 29.88 49.42 16 4 26 2071.3 -42.99 68.37

202.24 29.90 •9,43 7 41 56 3649.0 -42.99 194.35

76.26 29.99 49.42 18 4 26 2071.3 -42.98 66.37

202.24 29.90 •9.43 7 41 56 3649.0 -42.99 194.36

76.26 29.98 49.42 16 4 26 2071.3 -42.98 68.37

N|O-COURSE EXECUTION ACCURACY ORR|T OETERM|NATION ACCURACY

SGT 5212.3 SGR 3115.4 SG3 2606.5 ST 3564.0 SR lg02.1 SS 4482.3

RRT .9679 RRF .9979 RTF .9662 CRT .9938 CRS-1.0000 CST -.9945

SG8 6072.4 RZ3 .1856 813 .9805 LSA 6026.4 MSA 305.0 SSA 10.3

$61 6034.5 5G2 877.0 THA 30.47 ELI 4035.4 EL2 167.4 ALF 28.01
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 3 1954 FLIGHT TIRE 298.00 ARRIVAL OATE SEP 27 1965

HELIOCENTRIC CONIC DISTANCE 655.536 EARTH TO MARS

RL 147.46 LAL -.00 LOt. 70.87 VL 32.946 GAL 1.72 AZL 85.88 HCA 196.45 SMA 185.71 ECC .20807 INC 4.0246 vl 30.214

RP 218.34 LAP -1.14 LOP 267.28 VP 22.384 GAP -8.50 AZP 95.88 TAL 10.02 TAp 206.47 RCA 147.07 APO 224.35 V2 25.168

RC 278.275 GL 38.39 GP -17.86 ZAL 70.39 ZAp 81.77 ET9 178.38 ZAE 112.75 ETE 186.00 ZAC 67.84 [TC 256.35 CLP 81.35

PLANETOCENTRIC CONIC

CS 13.834 VHL 5.722 OLA 52.02 RAL 155.33 RAD 6567.5 VEL 11.829 pTH 2.04 VHP 3.039 DpA -10.36 RAP 162.93 ECC 1.2280

LNCH AZMTH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC [NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

44.35 8 34 53 4230.70 -37.67 199.84 28.28 51.02 7 45 4 3630.7 -42.41 191.83

155.65 15 14 0 2673.88 -37.66 76.11 28.27 51.01 15 58 34 2073.9 -42.40 68.11

44.35 6 34 33 4230.70 -37.67 199.84 28.28 51.02 7 45 4 5630.7 -42.41 191.83

135.85 15 14 O 2673.88 -57.66 76.11 28.27 51.01 !5 58 34 2073.9 -42.40 68.11

44.35 6 34 33 4230.70 -37.87 199.84 28.28 51,02 7 45 4 3630.7 -42.41 191.83

133.65 15 14 0 2673.88 -37.66 76.11 28.27 51.01 15 58 34 2073.9 -42.40 68.11

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3723 TRA -.1848 TC3-5.4851BAU 1.1644 9GT 5497.5 8GAR 2905.0 $G3 2625.6 ST 3556.5 SR 1746.4 SS 4372.0

ROE 1.1306 MRA .1702 RC3-3.0718 FAU .54170 RRT .9703 RRF .9973 RTF .9687 CRT .9938 CRS -.9999 CST -.9946

FD(10.7815 FRA 1.4451 FC-33.8508 8SP 20781 $G_ 8217,8 R23 .1864 R13 .9798 LSA 5853.4 MSA 302.8 8SA 11.2

BOE 2.6280 ERA .2312 8C3 8.2867 FSP 9029 SGI 6186.4 SG2 6_4.5 THA 27.45 EL1 4048.4 EL2 173.2 ALF 25.44

LAUtACH DATE DEC 3 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 29 1965

HELIOCERTRIC C_IC

RL 147.48 LAL -.00 LOt. 70.87 VL 32.947 GAL

RP 217.98 LAP -1.17 LOP 268.42 VP 22.431 GAP

RC 279.589 GL 37.32 GP -16.74 ZAL 70.51 ZAP

PLANETOCENTRIC CONIC

DISTANCE 839.663 EARTH TO MARS

1.67 AZL 86.13 HCA 197.59 SMA 185.73 ECC .20804 INC 3.8667 vl 30.214

-6.68 AZP 93.89 TAL 9.74 TAp 207.33 RCA 147.09 Apo 224.37 V2 25.208

79.99 ETS 176.04 ZAE 110.91 ETE 184.91 ZAC 68.80 ETC 256.52 CLP 79.55

3.038 DPA -8.07 RAp 182.80 ECC 1.2209

PO CST TIM INJ 2 LAT INJ 2 LONG

3613.5 -41.84 189.52

2077.2 -41.83 67.96

3613.5 -41.84 189.52

2077.2 -41.83 67.96

3613.5 -41.84 189.52

2077.2 -41.83 67.96

ORBIT DETERMINATION ACCURACY

ST 3747.3 SR 1610.1 SS 4237.9

CRT .9938 CRS -.9999 CST -.9947

LSA 5888.4 NSA 301.1 SSA 12.2

EL1 4075.3 EL2 164.2 ALF 29.16

TDE 2.3928 TRA -.1847 TC3-5.9828 BAU 1.1954

ROE 1.0257 RRA .1610 RC3-2.9331 FAU .54055

FDElO.3373 FRA 1.4318 FC-34.8714 BSP 21448

DOE 2.6034 8RA .2450 BC3 8.6631 FSP 9042

CS 13.420 VHL 3.683 OLA 50.87 RAL 155.16 RAD 6567.5 VEL 11.8!1 pTH 2.03 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME

43.79 8 38 22 4213.48 -37.28 197.82 26.95 52.46 7 48 36

134.21 15 8 52 2877.20 -37.25 76.06 26.94 52.44 15 53 29

45.79 6 38 22 4213.48 -37,26 197.62 28.95 52.46 7 48 36

194.21 15 8 32 2677.20 -37.25 76.08 28.94 52.44 15 53 29

43.79 8 38 22 4213.48 -37.26 197.62 26.95 52,46 7 48 36

194.21 15 8 52 2677.20 -37.25 78.06 28.94 52.44 15 53 29

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 5781.6 SGR 2711.3 SG3 2630.2

RRT .9723 RRF .9966 RTF .9708

SG8 6388.0 R23 .1848 RI3 .9794

861 8359.9 862 576.6 THA 24.73

LAUNCH DATE DEC 3 1964 FLIGHT TIME 302.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CONIC

RL 147.46 LAL -.DO LOL 70.87 VL 32.948 GAL

RP 217.62 LAP -1.20 LOP 269.57 VP 22.477 GAP -6.88 AZP 93.53 TAL 9.45 TAp 208.19 RCA 147.11

RC 260.887 GL 36.36 GP -13.73 ZAL 70.70 ZAp 78.24 ETS 175.74 ZAE 10g.06 ETE 183.96 ZAC 69.65

PLANETOCENTflIC CONIC

C3 13.042 VHL 3.6110LA 49.81RAL 155.13 RAD 6567.5 VEL 11.594 pTH 2.03 VHp 3.043 DpA -7.90

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

47.15 6 42 32 4197.13 -36.85 195.56 25.86 53.75 7 52 29 3397.1

132.85 15 4 24 2681.15 -36.84 78.07 25.85 53.74 15 49 5 2081.2

47.15 6 42 32 4197.15 -36.83 195.56 25.86 53.75 7 52 29 3597.1

132.85 15 4 24 2881.15 -38.84 78.07 25.83 53.74 15 49 5 2081.2

47.15 6 42 32 4197.15 -36.8§ 195.56 25.86 53.75 7 52 29 3397.1

132.83 13 4 24 2681.15 -36.84 76.07 25.65 53.74 13 49 5 2081.2

DISTANCE 663.800 EARTH TO MARS

1.62 AZL 86.27 HCA 198.73 SNA 185.76 ECC .20803 [NC 3.7269 vl 30.214

APO 224.40 V2 25.248

[TC 256.67 CLP 77.77

RAp 162.66 ECC 1.2146

INJ 2 LAT 1NJ Z LONG

-41.28 187.39

-41.27 67.90

-41.28 187.39

-41.27 67.90

-41.28 187.39

-41.27 67.9D

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4128 TRA -.1808 TC3-G.4836 8AU 1.2311 SGT 6064.7 SGR 2535.1 SG3 2625.1 ST 3833.0 SR 1489.4 SS 4139.0

ROE .9352 RRA .1549 RC3-2.7966 FAU .53763 RRT .9737 RRF .9957 RTF .9725 CRT .9938 CRS -.9999 CST -.9947

FOE 9.8891FRA 1.4377 FC-35.6888 BSP 22161 SGB 6573.2 R23 .1813 R13 .9792 LSA 5826.7 NSA 300.3 SSA 13.2

808 2.3877 BRA .2379 BC3 7,0810 FSP goD7 861 8551.4 SG2 534.8 THA 22.30 ELI 4109.3 EL2 134.7 ALF 21.15

LAU_ICH DATE DEC 3 1984 FLIGHT TIM( 304.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CC_qIC DISTANCE 887,944 EARTH TO MARS

RL 147.46 LAL -.00 LOt. 70.87 VL 32.930 GAL 1.57 AZL 86.40 HCA 199.88 SMA 185.78 ECC .20803 INC 3.6021 vl 30,214

RP 217.27 LAP -1.22 LOP 270.71 VP 22.524 GAP -7.03 AZP 93.39 TAL g.15 TAp 209.03 RCA 147.13 APO 224.43 v2 23.287

RC 282.167 GL 35.49 GP -14.82 ZAL 70.93 ZAp 76.50 ET8 175.48 ZAE 107.20 (TE 183.14 ZAC 70.43 ETC 236.81CLP 76.03

PLANETOCENTRIC CONIC

C3 12.708 VHL 3.383 OLA 48.81RAL 135.19 RAO 6567.5 VEL 11.580 PTH 2.03 VHp 3.052 OpA -6.83 RAP 162.30 ECC 1.209!

LNCH AZ)ATH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

48.42 6 47 O 4181.30 -36.43 193.62 24.98 34.93 7 36 41 3581.5 -40.72 185.39

131.58 15 0 28 2683.67 -36.42 78.16 24.97 34.92 15 45 14 2085.7 -40.71 67.93

48.42 6 47 0 4181.30 -36.43 193.62 24.98 54.93 7 56 41 3581.5 -40.72 183.39

191.38 15 O 28 2685.67 -36.42 76.16 24.97 54.92 15 45 14 2083.7 -40.71 67.93

48.42 6 47 0 4185.30 -36.43 193.62 24.98 54.93 7 36 41 3581.5 -4D.72 185.39

191.38 13 0 28 2683.67 -36.42 76.16 24.97 54.92 15 45 14 2083.7 -40.71 67.93

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4310 TRA -.1743 TC3-6.9909 BAU 1.2711 SOT 6347.5 $GR 2374.4 863 2612.0 ST 3912.1 SR 1382.8 SS 4015.4

ROE .8364 RRA ,1500 RC3-2.6846 FAU .53347 RRT .9748 RRF ,9946 RTF .9741 CRT .9937 CRS -.9999 CST -.9947

FOE 9.4382 FRA 1.4434 FC-36.3421BSP 22886 SG_ 6777.1 R23 .1759 R13 .9792 LSA 5766.1 MSA 299.2 SSk 14.2

BDE 2.5774 8RA .2900 BC3 7.4815 FSP 8929 SG1 6758,8 862 497.7 THA 20.15 EL1 4149.4 EL2 146.1 ALF 19.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 3 1964

NELIO¢EHTRIC C4_iIC

RL 14T.46 LAL -.DO

9P 216.91 LAp -1.25

9C 283.451 GL 34.70

pLAN4[T¢_ENTR ! C CO01I C

C3 12.411 VHL 3,523

LNCH AZ14TH LNCH TIM(

4R.68 9 51 44

130.37 14 57 3

49.63 6 51 44

130.37 14 5T 3

49.63 6 51 44

130.37 14 ST 3

FLIGHT TIME 306.00 ARRIVAL DATE OCT 5 1955

DISTANCE 872.095 EARTH TO MARS

LOt. 70.87 VL 32.95Z GAL 1.52 AZL 86.51HCA 201.03 SHA 185.82 ECC .ZORO5 INC 3.4903 Vl 30.Z14

LOP 271.86 VP 22.571 GAP -T. 20 AZP 93.26 TAL 8.83 TAp 209.86 RCA 147.16 APO Z24.48 V2 25.327

GP -13.98 ZAL 71.25 ZAP 74.80 ETS 175.26 Z/dE 105.35 (T( 182.42 ZAC 71.13 ETC 256.94 CLP 74.33

DLA 47.88 RAL 155.36 RAD 6567.5 V(L 11.567 PTH 2.02 VHp 3.066 DpA -5.85 RAp 162.35 ECC 1.2043

L-1 TIM( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4186.46 -39.02 191.79 24.27 56.02 8 1 10 3566.5 -40.18 183.52

26R0.81 -38.01 76.29 24.28 56.01 15 41'53 2090.6 -40.18 68.02

4166.46 -36.02 191.79 24.27 56.02 8 1 10 3566.5 -40.18 183.52

26R0.81 -38.01 76.29 24.26 56.01 15 41 53 2090.6 -40.18 68.02

4168.48 -36.02 191.79 24.27 58.02 6 1 10 3566.5 -40.18 183.52

2690.61 -38.01 76.29 24.26 56.01 15 41 53 2090.6 -40.18 68.02

DIFFERENTIAL C_RR[CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( 2.4592 TRA -.1640 TC3-7.4691BAU 1.3076 SGT 6820.5 _ 22_.6 $43 2583.5 ST 4004.3 Sit 1286.Z 86 3924.3

ROE .7934 R_A .19_ R¢3-2.5141FAU .52370 RRT .974R W .9935 RTF .9752 CRT .9835 CRS -.R898 CST -.9945

FOE R.OILR9 IrMA 1.5451FC-56. 5313 BRP 23928 848 8983.7 R23 .1697 R13 .9792 LSA 5746.5 MSA 303.7 SSA 14.9

EliDE 2.5840 BRA .21709C3 7.8009 FS4P 8990 $61 6967,R _i_2 471.0 THA 18.21 EL1 4206.5 EL2 140.2 ALF 17.65

LAUNCH DATE DEC 3 ISN_4

HELIOCENTRIC C(_41C

FLIGHT TINE 308.00 ARRIVAL DATE OCT 7 1965

DISTANCE 878.257 EARTH TO MARS
RL 147.48 LAL -.IN)

9P 216.57 LAP -1.28

RC 284.679 GL 35.98

PLAN(TOCENTRIC CONIC

C3 12.144 VHL 3.485

LNCH AZI4TH LI4CH TIM(

50.T6 G 56 44

129.22 14 53 38

50.76 6 56 44

129.22 14 53 58

50.?9 6 58 44

129.22 14 53 58

DIFFERENTIAL CDRI_ECTIONS

TDE 2.471i TRA -.1426 TC5-7.9837 BAU 1.3532

ROE .7308 RRA .1400 RC5"-2.3044 FAU .517R2

FOE 9.6021 FNA 1.5505 FC-36,9217 86P 24812

BO( 2.5774 BRA .2063 2C3 8.3350 FSP 8793

70.87 VL 32.854 GAL 1.48 AZL 849.81HCA 202.18 Sl4A 185.85 ECC .20809 IN(: 3.3891 vl 30.214

LOP 273.02 VP _'P.81R GAP -7.37 AZP 93.14 TAL 8.49 TAp 210.68 RCA 147.18 APO 224.53 v2 25.365

r,,4p -13.22 ZAL 71.61 ZAp 73.13 [TS 175.08 zA[ 103.50 ETE 181.79 ZAC 71.77 ETC 257.05 CLP 72.86

DLA 4T.OD RAL 155.60 RAO 6567.5 _q[L 11.556 PTH 2.02 VHp 3.085 DpA -4.95 RAP 162.19 ECC 1.1999

L-| TIN( INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN _NJ 2 LAT INJ 2 LONG

4151.78 -35.81 190.04 23.71 57.02 8 5 56 3551.8 -39.66 181.74

2696.06 -35.60 76.48 23.70 57.01 15 38 54 2096.1 -39.65 68.18

4151.78 -35.61 190.04 23.71 57.02 8 5 58 3551.8 -39.66 161.74

Z668.06 -35.60 76.48 23.70 57.01 15 38 54 Z09G.I -39.65 68.18

4131.7R -35.61 IR0.04 23.71 57.02 8 5 56 3551.8 -38.68 181.74

2696.06 -35.60 76.40 23.70 57.01 15 38 54 2096.1 -39.65 66.18

MID-COURSE EXECUTION ACCURACY OR21T DET(RMINATIOM ACCURACY

SGT 88RI,R _ 2087.5 SG3 2557.5 ST 4088.4 SR 1207.4 98 3786.6

RRT .R753 ItWI r .9917 RTF .9763 CRT .R934 CRS -.9999 CST -.9945

$Ga 7207.7 RLr5 .1610 R13 .9794 LSA 5679.5 MSA 301.4 $SA 16.0

861 7194.1 IW,2 442.8 THA 16.51 EL1 4241.7 EL2 132.6 ALF 16.44

LAUNCH DATE DEC 3 1964

HELIC_EMTRIC CONIC

RL 147.46 LAL -.00

9P 216.22 LAP -1.31

9C 285.910 ;L 33.32

PLANETOCENTRIC CONIC

C3 11.902 VHL 3.430

LHCH AZHTH LNCH TIME

51.69 7 1 57

126.11 IA 51 18

51.99 7 1 5T

126.11 14 51 .16

51.69 7 1 57

128.11 14 31 16

FLIGHT TIN( 310.00 ARRIVAL DATE OCT g 1965

DISTANCE 680.427 EARTH TO MARS

L(X. 70.87 VL 32,936 GAL 1.40 AZL 86.70 14CA 203.34 SMA 165.90 ECC .20815 INC 3.2973 vl 30.214

LOP 274.17 VP 22,864 GAP -7.53 AZF 93.03 TAL 8.15 TAp 211.49 RCA 147.ZO APO 224.59 V2 25.404

GP -12.52 ZAL 72.01 ZAP 71.49 ETS 174.91 ZAI[ 101.68 [T( 181.24 ZAC 72.36 ETC 257.16 CLP 71.02

DLA 46.16 RAL 155.91 RAD 6567.5 VEL 11.545 PTM 2.02 VHP 3,106 DpA -4.13 RAP 162.05 ECC 1.195R

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 110 CST TIN INJ 2 LAT INJ Z LONG

4137.52 -35.20 188.37 23.29 57.96 6 10 54 3537.5 -39.14 180.04

2701.84 -35.19 76.71 23.28 57.94 15 36 18 2101.8 -39.13 66.38

413T.32 -35.20 188.37 23.29 ST.R6 6 10 54 3537.5 -39.14 180.04

2701.84 -35.19 76.71 23.2R 57.94 15 36 18 2101.8 -39.13 69.39

4137.52 -35.20 188.37 23.29 57.96 8 lO 54 3537.5 -3_.14 180.04

2701.84 -35.19 76.71 23.28 57.94 15 36 18 2101.8 -39.13 68.38

DIFFERENTIAL C,_RRECTIONS NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4959 TRA -.1239 TC3-8.4855 BAU 1.3978 SGT 7170.3 _ 1961.5 SG3 2523.4 ST 4133.2 SR 1130.3 SS 3657. O

ROE .STTO RRA .1477 RC3-2.2722 FAU .50985 RRT .9752 RRF .9898 RTF .9773 CRT .9933 CRS -.9R98 CST -.994A

FOE 8.1632 FRA 1.5833 FC-37.0847 BSIP 25448 _ 7433.8 R23 .1513 R13 .9797 LSA 5625.3 NSA 300.3 SSA 17.1

BOE 2.5764 BRA .1928 BC3 8.7844 FSP 8649 $61 7421.9 $4;2 419.4 THA 14.99 ELI 4283.1 ELZ 125.9 ALF 15.21

LAUNCH DATE " DEC 3 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CONIC DISTANCE 684.604 EARTH TO MARS

RL 147.46 LAL -.OO LOL 70.87 VL 32.959 GAL 1.34 AZL 86.79 I'K_A 204.50 SMA 185.94 ECC .20822 INC 3.2133 vt 30.214

RP 215.86 LAp -1.33 LOP 275.34 V1P 22.711 GAP -7.69 AZP 92.92 TAL 7.78 TAp 212.28 RCA 147.22 APO 224.66 V2 25.442

RC 287.127 T,L 32.71GP -11.68 ZAL 72.46 ZAp (4).89 ETS 174.78 ZA( 99.88 ETE 180.76 ZAC 72.90 ETC 257.25 CLP 69.43

PLAN(TOCENTRIC CON|C

CS 11.682 VHL 3.418

LNCH AZI4TH LNCH TIM( L-I TIM(

52.96 7 T 25 4123.46

127.04 14 48 51 2708.08

52.96 T 7 25 4123.46

127.04 14 49 51 2708.06

52.96 7 7 25 4123.46

127.04 14 48 31 2708.06

DIFFERENTIAL CORRECTIONS

TDE 2.4964 TRA -.1032

ROE .6297 RRA .1472

FD( 7.7592 FRA 1.6223

ROE 2.57A6 BRA .1798

TC3-8.9937 BAU 1.4444

RC3-2.1552 FAU .50115

FC-37.1399 BSP 26199

BC3 9.2485 F_MP 8458

DLA 45.36 RAL 156.30 RAO 6567.4 VEL 11.536 PTH 2.01 VHP 3.131 DPA -3.37 RAp 161.92 ECC 1.1925

INJ LAT INJ LCNG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

-34.79 186.75 22.98 58.83 8 16 9 3523.5 -38.62 178.40

-34.78 76.98 22.97 58.82 15 33 59 2108.1 -38.82 68.64

-34.79 186.75 22.98 58.83 8 16 9 3523.5 -38.62 178.40

-34.78 76.98 22.97 58.82 15 33 59 2108.1 -38.62 68.64

-34.79 186.75 22.96 58.83 8 16 9 3523.5 -38.62 176.40

-34.78 76.98 22.97 58.62 15 33 59 2108.1 -36.62 68.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 7441.1 $GR 1846.1 $G3 2485.9 ST 4189.7 SR 1061.9 SS 3529.9

RflT .9746 RRF .98?6 RTF .9782 CRT .9932 CRS -.9998 CST -.9942

$48 7866.7 R23 .1405 913 .9800 LSA 5572.3 MSA 300.0 SSA 18.1

SGI 7656.2 9GZ 401.7 THA 13.63 EL1 4320.4 EL2 120.3 ALF 14.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 3 1964

HEL|O¢EMTRIC CONIC

RL 147.46 LAL -.DO

RP 213.34 LAP -1.36

RC 298.329 GL 32.15

PLANETOCENTRIC CO_|C

C3 11.480 VHL 3.368

LNCM AZMTN LNCM TIME

S4.OO 7 13 9

126.00 14 46 40

54.00 7 13 9

126.00 14 48 40

$4.00 7 13 9

126.00 14 46 40

FLIGHT TIME 314.00 ARR]VAL DATE OCT 13 1965

D|$TANCE 689.789 EARTH TO MARS

LOt. 70.87 VL 32.962 GAL 1.27 AZL 86.86 HCA 205.67 SMA 185.9g ECC .20831 INC 3.1364 vl 30.214

LOP 276.30 VP 22.757 GAP -7.84 AZP 92.83 TAL 7.41 TAp 213.07 RCA 147.25 Apo 224.73 V2 25.480

GP -11.28 ZAL 72.95 ZAP 68.33 ETS 174.66 ZAE 98.11ETE 180.34 ZAC 73.40 ETC 257.34 CLP 6?.88

OLA 44.59 RAL 156.74 RAD 6S67.4 VEL 11.527 PTH 2.01 VHp 3.159 Opk -2.67 RAp 161.80 ECC 1.1889

L-I TIME ]NJ LAT |NJ LONG INJ RT A3C |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4109.51 -34.39 185.17 22.79 59.66 8 21 38 3sOg.5 -38.12 176.81

2714.73 -34.39 77.30 22.77 59.64 18 31 $4 2114.7 -38.11 68.94

4109.81 -34.39 185.17 22.76 59.66 6 21 38 3509.5 -38.12 176.81

2714.73 -34.38 77.30 22.77 59.64 IS 31 $4 2114.7 -38.11 68.94

4109.51 -34.39 165.17 22.76 59.66 6 21 38 3509.5 -38.12 176.81

2714.73 -34.39 77.30 26.77 59.64 l§ 31 54 2114.7 -36.11 68.94

DIFFERENTIAL CORRECTIONS

TOE 2.5081 TRA -.0742 TC3-9.4986 RAU 1.4890

ROE .5832 RRA .1405 RC3-2.0375 FAU .4_7

FOE 7.3334 FRA 1.4955 FC-37.0042 RgP 27070

ROE 2.5782 BRA .1640 |C3 9.7020 FBP 9303

MID-COURK (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SET 7703.0 _ 1737.9 SG3 2441.6 ST 4246.1SR 1001.2 SS 3406.9

RRT .R739 RNF .9849 RTF .9788 CRT .9930 CRS -.9998 CST -.9940

7894.t R23 .1294 R13 .9803 LSA 5527.0 MSA 300.6 5SA 19.1

SEt 7BR7.t 1412 398.4 THA 12.42 EL1 4361.0 EL2 115.1 ALF 13.19

LAUNCH DATE DEC 3 1914 FLIGHT TIN( 319.00

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 213.21 LAP -1.3|

RC 289.516 GL 31.63

PLAN(TOCENTR|C CONIC

C3 11.293 VNL 3.361

LNCH AZMTM LNCH TIME

55.02 7 19 T

124.98 14 44 41

55.02 7 19 T

124.98 14 44 41

55.02 7 19 7

124.98 14 44 41

ARRIVAL DATE OCT 1§ 1969

0147A44C[ (HI2.901

LQL 70.87 Vt. 36.949 GAL 1.11 AZL 98.93 HCA 209.83 844A 186.04 ECC .20642

LOP 277.87 VID EE.80$ GAP -7.1H) AZP 91.74 TAL 7.02 TAp 213.65 flEA 147.27

frP -10.73 ZAL 73.49 ZAP 94.B0 (TS 174.38 Zk_ 96.36 ETE 179.97 ZAC 73.87

DLA 43.84 RAL 187.14 RAO 8587.4 V[L lt.519 pTH 2.01 VHP 3.190 DpA -2.03

L-I TIN( INJ LAT INJ LONG tNJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4095,64 -33.98 183.93 21.68 60.44 6 27 22 3495.6

2721.81 -33.87 77.66 21.67 60.43 15 30 3 2121.8

4095.64 -33.99 183.93 IE.68 60.44 8 27 22 3493.6

2721.81 -33.97 77.66 11.67 60.43 lS 30 3 2121.8

4098.64 -33.98 183.63 2t.88 80.44 8 27 22 3485.9

2721.81 -33.97 77.88 21.87 90.43 15 30 3 2121.8

NID-COUBIE (X[CUTIOi ACCURACY

lET 7981.1 _ 1847.4 SG3 6393.5

BRT .9718 IBF .B817 RTF .9795

141 8118_8 R!3 .1173 fl13 .9808

I61 8110.0 K! 378.7 THA 11.33

DIFFERENTIAL CORRECTIONS

TOE 2.5157 TRA -.0439 TC3-9.gT95 BAU t. S34S

RDE .3515 RRA .1495 RC3-1.9240 PAU .47954

FDE 6.9412 FRA 1.7408 FC-36.791E Blip 27881

ROE 2.5755 OflA .1556 8C310.1933 PIP 8111

EARTH TO MARS

INC 3.0653 vl 30.214

APO 224.82 V2 25.317

ETC 257.41 CLP 66.86

RAP 161.71 ECC 1.1859

INJ 2 LAT INJ 2 LONG

-37.62 175.26

-37.61 69.29

-37.62 1FS.26

-37.61 69.29

-37.62 175.26

-37.61 69.29

ORBIT DETERMINATION ACCURACY

ST 4284.0 _ 947.0 99 3283.7

CRT .9929 CRS -.9997 CST -.9937

LSA 3480.9 NSA 300.8 SSA 20.1

EL1 4395.8 EL2 110.4 ALF 12.36

LAUNCH DATE DEC 3 1964

HELIOCENTRIC CONIC

RL 147.49 LAL -.00

RF 214.88 LAP -1.41

RC 290.991GL 31.15

PLANETOCENTRIC COMIC

C3 11.121VNL 3.335

LNCM AZNTN LNCM TIM(

56.02 7 25 20

123.98 14 46 53

56.02 7 85 EO

123.98 14 42 53

56.02 7 25 20

123.99 14 42 53

PLIGHT TIN( 318.00 ARRIVAL DATE OCT 17 1965

DISTANCE 187.191 EARTH TO MARS

LOt. 70.97 VL 32.1t8 GAL 1.14 AZL it.00 N[A |08.01 IMA lli.lO EC( .|0854 INC 2.9997 Vl 30.214

LOP 278.84 Vp EE.848 GAP -8.14 AZ1P It.iS TAL 6.61 TAp E14.98 RCA 147.29 APO 284.91 V2 25.554

GP -10.28 ZAL 74.0T ZAP 95.31 ETS tT4.4T Z_ 94.94 ET[ 179.94 ZAC 74.31 ETC 257.48 CLP 64.89

DLA 43.11 RAL 157.78 RAD 939T.4 VEL It. Sit PTH 2.01 _ 3.123 DpA -1.44 RAp 161.64 ECC 1.1830

L-I TRill INJ LAT INJ LONG IMJ RT AK INJ AZNTR INJ TIN( PO ClT TIM INJ E LAT INJ 2 LONG

4081.75 -33.57 lll.lt !l.8t 91.19 l 33 21 3491.7 -37.12 173.73

1711.39 -33.39 Tl.OT II.IS 41.17 15 29 22 2129.4 -37.14 69.69

4041.75 033.87 18E.11 tl.9l 91.19 9 33 E1 3481.7 -37.12 173.73

1718.$9 -33.56 Tl.O7 It.IS 91.17 18 28 2E E129.4 -37.11 69.69

40t1.78 -33.87 181.11 II.ll 91.18 8 33 21 3481.7 -37.12 173.73

l?lt.3l -33.89 Tl.OT II.IS 81.17 13 28 21 2129.4 -37.11 69.69

DIFFERENTIAL CGRMECTION9 NIO-COUR8( (vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.5207 TRA -.OOTS TC-10.4991BAU 1.3798 SGT 8118.8 _ 1545.7 SG3 1345.0 ST 4333.9 SR 818.0 S3 3163.9

ROE .5185 RRA .1515 RC3-1.8170 FAU .48845 RIIT .BBBS _ .9780 RTF .9800 CRT .992T CR8 -.999T CST -.9934

FOE 6.5571FRA 1.90N PC-3S.4IT4 Blip 18700 IS8 8380.T RI3 .1087 R13 .9809 LSA 5433.7 MSA 302.1 SSA 21.1

ROE 2.5735 BRA .1516 BC310.9259 FlIP 7814 _1 8452.4 962 371.5 THA 10.36 EL1 4426.6 ELI 106.0 ALF 11.62

LAUNCH DATE DEC 3 11t4 FLIGHT TIN( 320.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC OISTklK;E 701.388 EARTH TO MARS

RL 147.44 LAL -.00 LOL TO.it VL 36.972 GAL 1.07 AZt. 87.08 i4CA 209.18 SNA 189.16 ECC .20868 INC 2.9387 vl 30.214

RP 214.59 LAp -1.43 LOP 280.02 Vff Et.Gl$ GAP -8.18 AZP 91.37 TAL 8.19 TAP 215.37 flCA 147.31APO 223.01 V2 25.590

RC 291.851GL 30.706P -8.TS ZAIL 74.88 ZAP 93.89 ET8 174.40 ZAI[ B2.BG ETE 179.35 ZAC 74.72 [TC 257.54 CLP 63.45

PLAN[TOCENTRIC _IC

C3 10.961 VHL 3.3110LA 41.40 MAL t38.40 RND 838T.4 VI[L 11.504 PTH 2.00 VHp 3.258 DPA -.91 RAP 161.59 ECC 1.1804

LNCH AZMTH LNCH TIN( L-! TIM( tNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

57.02 T 31 48 4047.77 o33.18 180.91 21.TZ 91.90 8 39 36 3467.8 -36.G2 172.23

122.98 14 41 13 2737.40 -33.15 78.5t 21.71 61.88 15 28 SO 2137.4 -36.62 70.13

57.02 7 31 48 4097.77 -33.19 180.61 2t.71 61.90 8 39 36 3467.8 -36.62 172.23

122.98 14 41 13 2?37.40 -33.19 79.51 _1,7| 61.89 15 29 50 2137.4 -39.62 70.13

57.02 7 31 48 4097.77 -33.16 180.$1 12.72 61.90 8 39 36 346?.8 -36.62 172.23

122.98 14 41 13 2737.40 -33.15 78.51 21.71 81.89 18 26 50 2137.4 -36.62 70.13

OIFFER(NTIAL CQRRECT|ONS MIO-COURW[ EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

TO( 2.5229 TRA .0328 TC-10.9522 BAU 1.8245 SET 8488.3 STAr 1459.9 SG3 2292.7 ST 4371.6 SR 853.6 SS 3042.2

ROE .4889 RRA .1533 RC3-1.7126 FAU .48663 RRT .9468 RRF .9736 RTF .9804 CRT .9926 CRS -.9996 C3T -.g930

FD[ 6.1929 FRA 1.8788 FC-36,0643 BSP 29824 368 6590.3 R23 .0941Rt3 .9811 LSA 5388.3 MSA 303.3 SSA 22.0

BO( 2.5698 BRA .1570 0C311.0883 FSP 7731 $Gt 8592.4 SG2 399.0 THA 9.49 EL1 4482.9 EL2 I01.9 ALF 10.g7
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC $ ISi4
FLI;HT TIN( 328.00 ARRIVAL DATE OCT Z| lESS

HEL|OCENTRIC CONIC DISTANCE 705.003 EARTM TO _RS

RL 14T.44 LAL -.D0 LOL T0.ST VL 32.975 GAL .DE AZL IT.|8 HCA 810.30 8NA II_.EZ ECC .•DID4 INC •.Ills VI 30.814

RP Zt4.Z4 LAp -t.4S LOP 23|.20 _ RE.D40 GAp -8.48 A_ 92,41 TL 5.70 TAp E|4.|t •CA |4T.33 AM 285.|$ VZ ES.GES

RC 298.996 GL SO.IT GP -9.$1 ZAL 75.34 ZAP _.45 (TJ |T4.34 Z_ 9|.31 _TE |79.10 ZAC T5.II ETC EST.SR CLP SZ.05
PL AN| TOCENTR i C CONIC

¢3 18.813 VHL 3.Z88 DLA 41.70 RAL 159.04 RAD GKT.4 _L 1|.41_ PTH 8_00 _ $.L_T 0PA -.48 RAP 1SI.$s (CC 1.1FIG

LNCH AZNTH LNCH TIN( L-| TIN( INJ LAT INJ LGNG IRJ RT ASC INJ A_NTH |NJ TIN| P• CST TIM INJ E LAT IN3 E LONG

De.D1 Y 31 35 4053.58 -$8.T$ 179.10 88.85 _.58 • 46 D 3455.5 -3S.13 |TO.T•

IZ1.99 14 39 3T •T4S.DT -30.T4 TlJ.01 J_.84 It.ST |S 8S 85 Z|4E.S -38.10 TD.S3

58.01 T 38 55 4055.50 -58.T5 179,10 _.0S _,S• • 40 • 3453.5 -38.13 170.70

121.R9 14 39 3T •T4G.OT -38.T4 Yg.01 88.04 it.ST SS ffS 05 8|48.1 -36.18 7Q.63

53.O1 T 33 35 4033.S• -St.TS |_.tO 88,05 _.19 • 46 • 3413.$ -38.13 1TO.T•

121.99 14 $9 57 ZT4D.D? -$8.T4 79.01 t1,14 _.ST tS 2S 83 014E.I -38.10 70.83

DIFFERENTIAL CA_R[CTIONS N|0-¢OUQI_ _CUT|_ ACCUIACY QmI|T DETERMINATION ACCURACY

_E •.5031 _A .OTI• TC-II.A•T3 _ I.M5 _T 8_,7 I il,S N3 _.5 IT 4400.4 M 814.Z IS _04.6

RC_ .4SET RIqA .1351 NC_I-I.GIIT FAU .44430 MT .M lilIF .D04_ 8111 r .•IOQ C_T .9985 C.NS -.•SDD CST -.9905
FDE 5.•ZSe FRA S.DS|| WC-$S.SY•3 SIP 5055|

ROE E.5150 •RA .ST4• •C511.$403 FSP TSS•

LAUNCH DATE DEC 3 IDQ4

N[LIOCENTRIC C_II ! C

RL 14T.40 LAL -.00 LQt. TO.ST VL 51.•Tll GAL

RP 013.03 LAP -1.48 _ _._ _ _._3 _ _.X AP m,41 T_ 3.5J T_ _10.83 _A t47.55

RC L_4.131 (4. L_.•T GP -0o1_ •AL T•.04 ZAP 61,Oe ST• |74._ 84[ IHD._ [T[ 170._ •AC 75.48
PLANE TOCENTR ! C CQNIC

C3 1D.iTI VHL 3.L_lT DLA 4|.01 RAL |Si,T4 R&O i167.4 V[L !S,4_ pTH 8,00 VHP

LNCH AZNTH LNCN TIRE L-I TINE INJ LAT

30.Z14

APO •05.•£ V• •5.SS•

(TC •3T.E4 CLP 80.60

5.55T 0_A .05 RAP 1i|.31 [CC 1.|737

|NJ U_NG |NJ RT A8¢ |NJ AZNTH |NJ TINS P• C•T T|M INJ • LAT INJ • LONG

5I.OD T AS M 40M.03 -38.31 17T,59 15,05 •5.1S • 58 ST 3419.0 -53.63 1S9.£E

101.00 14 30 4 1755.34 -_t.38 71.SI 83.04 •5.84 tS 14 0 _lSS.3 -3S.S• T1.10

51.00 T 43 N 40N._ -31.55 JTT.5i 85.05 •_,8S I 51 ST 345•,0 -53.iS IDI.f•

101.00 14 38 4 8YES.34 -_,3_ _._ 8_J,04 65.84 13 84 O £155.5 -55.68 Tt.SR

59.00 ? 43 _ 4_.03 -38.55 _TT,$9 _3.05 63.85 8 S_ ST 3430.0 035.83 169.££

101.DD 14 _1 4 _Y55.34 -_1.58 71.51 83.04 @5.1A 15 84 0 8155.5 -53.•• T1.18

DIFFERENTI_ _CTI_ NID-_ E_C_l_ ACC_Y _IT _I_TI_ A_URACY

TD[ •.31T1 TI_A ,liMiT TC-11.9019 BAU 1.T184 I&T 8_4T,• _ |_JO_.S I_ 8105,1 ST 4401.0 _ll TTT.• •S _•O0.R

FDE 5.4RTG _A 8.01_ FC-SS._T _ 51|_ _ _|,3 R_ *_t_ Nl_ ._13 L_ 5801.• NBA 3_,$ DSA ES.D

DOE •.3SSO NA .80_5 K_11.9•00 FSP T5_8 •GS 90_14,1 _ _MJ.• THA Y,J• ELl 448T.D ELI •4.0 ALF 1.90

M 80|T.4 _ .OOJo I115 .9014 LEA $338,9 NSA 504.0 SSA ••.9

JEt 1_09.T _ _lS.t _ 8.•• EL1 44TD.O EL• DT.9 ALF 10.41

FL|GHT T|_[ _4,00 M_IVAL DATE OCT 23 1065

Ol•T_ _._ E_ TO MARS

._ A_ •T. IT _ _11.S4 _ 114,11 (CC ._ INC •.8_•T Vt

LAUNCH DATE DEC 3 11H_4

HELIOCENTRIC CQNIC

RL t4T.4S LAL -.OD

NP E13.SE LAP -I.SD

RC 895._51GL •R.4D

PLANET•CENT• I C CONIC

¢3 10.548 VHL 5.840

LNCH AZNTH LNCM TIN|

40.00 T 53 1

120.00 14 33 55

$O.00 Y 55 1

lEO.DO 14 SD 55

S0.00 Y 55 1

FLIGHT TIN( 5E•.OD ARRIVAL DATE OCT E$ 1015

OIST_E TI4.0S5 EARTH TO MARS

L_ TD.GT VL 30.005 GAL .04 A_ iT.St _A SiS.T3 _A 1_.56 ECC .8090_ l_ •.TTSD Vl 30.E|4

L_ •03.57 _ •5,050 GAP -8.TO A_ 98.54 T_ 4.05 TAF _ST.S• •CA 14T.ST A_ 8•3.34 v• _S.SJT

_P -0.51 EAL TD,TO RAP S_.T4 ETJ 1T4.84 Z&[ 08.10 ET[ JTO._ ZAC TS.G3 [TC •3T.GO CLP 5J.ST

DLA 40.55 R_ IEO.4T R_ _SET.4 _L 11.4_ PTH 8,_ _ 5.$T• _A .44 NAP 161.59 ECC t.lT3S

L-I TIN| |NJ LAT |NJ _ |NJ fit A_ |NJ A_ INJ TIN( _ CST TIN INJ E LAT INJ Z L_G

4084.15 -31.•0 176.07 85.5• $5.00 9 0 5 3404.• -35.18 167.70

• TIE.5• -St.i• iO.li 85.51 DS.il 15 •8 38 0103.3 -$5.11 TS.Y9

40•4.15 -31,90 iTs.O? 83.31 15.00 0 0 5 5484.• -SS.IE IS?.TO

• TiE.St -31.81 80.16 05.51 G3.89 IS 8• 38 0185.3 -35.11 71.79

4014.15 -51.g0 ITS.O? 85.58 63.90 9 0 5 5404.• -35.10 167.70

120.00 14 S& 53 •T•S.38 -51.89 00.16 85.51 G3.89 15 80 58

DIFFERENTIAL _N[CTI_• NI_8_ EN(CUTI_ ACC_ACY

TOE E.5115 TRA .1010 TC-18._I_• _AU 1.T551 SGT 9181.1 IGN 183t.0 SG3 818T.5

• DE .4ITS _A .1_ RC_I.4tSD F_ .41_ RRT .0531 _ .95S9 R_ .9015

FOE 5.1400 FRA _.0945 FC-34.4408 OSP 51915 _J4J 91•5,5 R85 ,0084 R15 .9010

BOE E.5459 MA .04_) K31_.4404 FSP T184 _81 9857.0 88_ 578.0 THA T.54

LAUNCH DATE DEC 5 !S_4 FLIGHT T|NE $00.00

HELIOCENTRIC C_NIC DISTANCE T10.81_

RL 147.46 LAL -.00 LQL TO.ST VI. 58.98T GAL .T• AZL ST.ST |4CA 015.98 SMA 104.45 ECC .•0943

ItS.S1 LAP -1.3_ _ •_.TD _ 85,0TS _ -•.05 A_ 98.8T T_ 4.3T TAp 810._ RCA 14T.50

RC _6.356 _L h.13 GP -8.11 ZAL TT.3• ZAP Se.44 ST• 174._1 ZA[ N.34 ST( IT0.50 ZAC 76.16

PLAN[TOCENTRIC CGNIC

C$ 10.409 VML 5._9 Di.A 30.$4 RAL 101.24 RAID GS•T.4 N(L 11.401PTH 8.00 VHP 5.400 OPA .El

LNCH A_q4TH LNCH TIN| L-i TINS INJ LAT |NJ L_NG |RJ RT ASC INJ AZNTH IMJ TINS P• CST TIM

11.01 • 0 _ 4_.T• -51.47 1T4.SE 85._ _.55 9 T 33 5405.8

118.99 14 35 • _TTD.11 -51,46 •0.85 E3.65 84.31 15 01 IS •ITS.t

S$.01 D 0 44 4000.T• -31.4T IT4.38 t3._4 _4.$3 0 T 35 5408.8

118.99 14 $5 • •TTG.I1 -51.4G 00.85 85.D3 64.51 15 _11E 8|TS.I

81.D1 8 0 44 400_.TI -31.4T |74°58 85,E4 34.55 9 T 33 3400.8

118.99 14 33 • •TTG.11 -31.40 80.83 85.05 14.51 15 •| 16 8176.1

DIFFERENTIAL CCRRECTIONS MID-COuRsE EN(CUTIQN ACCURACY

TOE •.5011TNA .0315 TC-I•.8111 BAU 1.T9_1 SGT 1408.5 SGN 1175.1SG3 8068.9

RDE .3980 RRA .16_9 RC_-1.5583 FAU .40ST6 RRT .9417 RRF .0400 RTF .9616

FDE 4.8149 FRA 2.1610 FC-33.TESO BSP 3871D _ 948I.I R83 .0589 R15 .9820

_E E.5323 BRA .289T BC310.805T F_ 0080 SGI 9474.• _• 375.5 _A 6.T5

21_5.3 -35.11 T1.79

ORBIT DETERMINATION ACCURACY

5T 4439.0 M T43.Y SS Z689.3

CRT .9905 CR3 -.0993 CST -.9914

LEA 3854,• NSA 30R.5 SEA 24.7

ELI 4500.5 EL• DD.• ALF D.4T

/d_IVAL DATE OCT 27 I065

EARTH TO MARS

INC •.7321 Vl 30.•14

APO 225.47 V• 25.731

ETC •5T.?l CLP 58.0R

RAP 161.64 ECC 1.1716

INJ ELAT INJ • LONG

-34.41 166.16

-34.60 T•.4T

-34.61 lED.IS

-54.60 T•.4?

-54.61 lED.IS

-34.60 Y•.4T

ORBIT DETERNINATICel ACCURACY

ST 444T.4 SR 715.9 SS 0571.5

CRT .9905 CRS -.9901CST -.9903

LEA 5177.6 NSA 310.0 SEA 25.S

ELI 4503.5 EL• DE.• ALF R.OS

1_01



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH BATE DEC 3 1964 FLIGHT T|N( 350.00 ARRIVAL DATE OCT ;)9 19GS

HELIOCENTRIC C(_IC DISTANCE 722.531 EARTH TO MARS

RL 147.45 LAL -.DO LOL 70.87 VL 32.992 GAL .67 AZL 87.51 HCA :)15.11 SMA 186.50 ECC .20967 INC 2.6880 V1 30.214

RP Z13.0&--1.Ap -1.55 LOP 285.95 VP 23.119 GAP -6.96 AZP 92.20 TAL 3.86 TAp 219.00 RCA 147.40 Apo Z2S.SI vZ Z5.7SS

RC 297.448 GL 28.76 GP -7.81 ZAL 79.37 ZAP 57.19 ETS 174.18 Z/q| 85.02 (TE 178.35 ZAC 76.48 (TC 257.73 CLP 58.83

PLANETOCENTR I C CONIC

C3 tB.$1R VHL 3.ZlZ DLA 38.96 RAL 162.06 RAD 6567.4 VEL 11.476 PTH 1.99 VHP 5.468 DpA 1.14 RAP 161.72 ECC 1.1698

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

6Z.04 8 8 49 3992.84 -31.03

117.96 14 36 24 2787.79 -31.02

$2.04 6 9 49 3992.84 -31.03

117.96 14 $3 24 278T.79 -31.02

62.04 8 I 49 3992.84 o31.03

117.96 14 35 24 2787.79 -31.02

DIFFERENTIAL C_RRECTIQNS

TO( 2.4872 'iRA .3038 TC-13.2629 6AU 1.8376

ROE .$811 RRA .1S55 RCS-1.2468 FAU .39417

FOE 4.5067 FRA 2.2345 FC-33.0891 BSP 33465

BOE 2.5162 BRA .3455 8C313.3213 FSP 6T19

LAUNCH DATE DEC 3 IRG4

HELIOCENTRIC CONIC

RL 147.45 LAL -.00 LOt. 70.87 VL 32.996 GAL

RP 212.72 LAP -1.57 LOP 287.15 VP 23.162 GAP

RC 298.526 GL 28.44 GP -7.50 ZAL 79.22 ZAP

PLAN(TOCEN_IC CONIC

INJ LONG |NJ RT ARC INJ AZI4TH INJ TIME PO CST TIN ZNJ Z LAT INJ Z LONG

172.94 24.02 65.14 9 15 22 3392.9 -34.09 164.59

61.56 24.01 65.13 15 19 51 2187.8 -34.06 73.21

172.94 24.02 65.14 9 15 22 3392.8 -34.09 164.$9

81.56 24.01 65.13 15 19 51 2167.8 -34.08 73.21

172.94 24.02 65.14 9 15 22 3392.8 -34.09 164.59

81.56 24.01 65.13 15 19 51 2187.8 -34.08 73.21

MID-COURSE EXECUTION ACCURACY oRBIT DETERN|NAT|ON ACCURACY

SGT 9631.7 8GR 1117.1 SG3 2012.0 ST 4448.4 SR 689.7 SS 2459.4

RRT .9392 RRF .9391 flTF .9820 CRT .9927 CRS -.9988 CST -.9898

9696.3 R23 .0447 R13 .9822 LSA 5120.0 MSA 312.6 SSA 26.4

SG1 9688.8 SC_ 381.4 THA 6.23 ELI 4500.8 ELI 82.3 ALF 8.75

FLIGHT TIME 352.00 ARRIVAL DATE OCT 31 1965

DISTANCE T26.780 EARTH TO MARS

• 59 AZl. 87.35 HCA 216.31 Si4A 186.58 ECC .20992 INC 2.6463 V1 30.214

-9.08 A_P 92.13 TAL 3.38 TAP 219.69 RCA 147.41 APO 225.75 V2 2S.7R8

55.95 ETS 174.|6 ZAE 83.53 ST( 178.21 ZAC 76.78 ETC 2§T.75 CLP SS.S1

C3 10.218 VHL

LNCH AZMTM LNCH TIM( L-I TIME INJ LAT

63.09 R 1T 19 3976.16 -30.57

116.91 14 31 40 2800.51 -30.56

65.09 S 17 19 3976.16 -30.57

115.91 14 31 40 2800.51 -30.56

65.09 6 17 19 3976.16 -30.57

116.91 14 31 40 2R00.51 -30.56

OIFFERENTIAL CCRRECTION9

TOE 2.4692 TRA .3713 TC-13.7009 8AU 1.8784

ROE .$654 RflA .1692 RC3-1.1844 FAU .38164

FOE 4.2034 FRA 2.30G3 FC-3_.5547 8SlP 34221

BOE 2.4R61 BRA .4076 8C313,7503 FSP 6520

S.197 OLA $8.28 RAL 162.90 RAO 6567.4 V(L 11.472 pTH 1.99 VHP 3.515 DPA 1.44 RAP 161.83 ECC 1.1682

INJ L.(:NG |NJ RT ASC ZNJ AZNTH ZNJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

171.32 24.45 65.75 9 23 35 3576.2 -$3.57 162.99

62.36 24.45 65.73 15 18 21 2200.5 -33.36 74.04

171.32 24.45 65.75 9 23 35 3376.2 -55:57 I62.98

82.38 24.45 85.73 15 19 21 2200.5 -33.56 74.04

171.32 24.45 65.75 9 23 35 3376.2 -33.57 162.99

82.36 24.45 65.73 15 18 21 2200.5 -55.36 T4.04

M|D-COURSE EXECUTION ACCURACY oRBIT OETERI41NATION ACCURACY

SGT 9850.4 SGR 1085.3 SG3 1954.7 ST 4441.0 SIR 665.4 9S 2545.4

RflT .9304 RRF .8268 RTF .9822 CRT .9928 CR$ -.9994 CST -.9887

SGB 9907.6 R23 .0373 R13 .9823 LSA 5056.3 NSA 315.8 SSA 27.3

SG1 9800.1 64;2 567,6 THA 5.74 ELI 4489.9 EL2 78.4 ALF S.46

LAUNCH DATE DEC 3 1964 FL|GHT TIN( _54.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC DISTANCE 731.035

RL 147.46 LAL -.00 LOL 70.87 VL 33.001GAL .SO AZL 87.39 HCA 217.$1

RP 212.45 LAP -1.56 LOP 268.55 VP 25.205 GAP -9.2I AZP 92.07 TAL 2.89

RC 299.592 GL 26.14 GP -7.20 ZAL 80.11 ZAP 54.76 (TS 174.14 ZA( 82.07

PLANETOCENTRIC CONIC

C3 10.125 VHL 3.162 OLA 37.59 RAL 163.79 RAD 6567,4 VEL 1_.468 PTH 1.99

LNCH AZNTH LNCH TIME L-| TIME INJ LAT IflJ LONG |NJ RT ASC |NJ AZMTH

64.17 S 26 15 3958.61 -30.11 169.64 24.94 66.34

115.83 14 29 47 2814.40 -30.10 85.28 24.93 66.33

64.17 6 26 I5 3958.61 -50.11 168.64 24.94 66.34

115.83 14 29 47 2814.40 -30.10 63.28 24.93 66.33

64.17 8 26 15 3958.61 -30.11 169.64 24,94 66.34

115.65 14 29 47 2814.40 -30.10 83.26 24.93 66.33

EARTH TO MARS

SNA 166.66 ECC .21019 INC 2,6056 vt 30.214

TAp 220.37 RCA 147.43 APO 225.89 V2 25.631

(TE 178.09 ZAC 77.08 [TC 257.76 CLP 54.43

VHP 3.564 DPA 1.70 RAP 161.96 ECC 1.1666

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9 32 13 3358.6 -33.03 161.31

15 16 41 2214.4 -35.02 74.95

9 52 13 3_56.6 -33.03 161.31

15 16 41 2214.4 -33.02 74.95

9 32 13 3356.6 -33.05 !51.31

15 16 4"1 2214.4 -33.02 74.95

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4461 TRA .4457 TC-14.1295 8AU 1.9183 SGTIO06S.5 SCdl 1014.5 963 1899.2 5T 4426.8 SR 645.6 SS 2234.9

ROE .3515 RRA .1711 RC3-1.0862 FAU .56945 flflT .9204 flRF .9176 RTF .9823 CRT .9932 CflS -.9977 CST -.9874

FOE 3.9144 FRA 2.3639 FC-31.5889 8SP 34950 SG610116.5 R23 .0310 R13 .9824 LSA 4990.2 MSA 320.1 SSA 28.1

SOS 2.4732 DRA .4774 BC314.1712 FSP 6311 S6110108.8 SG2 395.0 THA 5.31 St.1 4472.7 EL2 74.3 ALF 8.22

LAUNCH DATE DEC 3 1964 FLIGHT TINS 336.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 735.295 EARTH TO MARS

RL 147.46 LAL -,DO LOL 70.87 VL 35.005 GAL .41 AZL 87.43 HCA 218.71 SMA 186.74 ECC .21048 INC 2.5692 vl 30,214

RP 212.15 LAp -1.61 LOP 289.55 VP 23.248 GAP -9.33 AZP 92.01TAL 2.33 TAP 221.04 RCA 147.44 AlsO 226.05 V2 25.863

RC 300.645 GL 27.83 GP -6.92 ZAL 81.04 ZAP 55.60 ETS 174.12 ZAI[ 80.64 ETE 177.96 ZAC 77.36 ETC 257.77 CLP 53.29

PLAN(TOCENTRIC C(3_IC

C3 10.040 VHL S.169 DLA 36.90 RAL 164.70 RAD 6567.4 VEL 11.464 PTH 1.99 VHP 3,614 OpA 1.94 RAP 162.12 ECC 1.1652

LNCH AZ14TH LNCH TIME L-I T|NE INJ LAT INJ I.CI4G |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65.26 6 55 41 3939.98 -29.63 167.88 25.47 66.95 9 41 21 3340.0 -32.48 159.57

114.72 14 27 40 2829.$7 -29.62 84.28 25.47 66.91 15 14 49 2229.7 -$2.47 75.97

65.28 6 35 41 3939.98 -29.63 167.88 25.47 66.95 g 41 21 3540.0 -32.48 159.57

114_72 14 27 40 2629.67 -29.62 84.26 25.47 66.91 15 14 49 2229.7 -32.47 75.97

65.28 6 35 41 3939.98 -29.63 167.68 25.47 66.93 9 41 21 3340.0 -32.48 159.57

1"14.72 14 27 40 2629.67 -29.$2 84.28 25.47 66.91 15 14 49 2229.T -32.47 75.97

DIFFERENTIAL CClRRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.4365 TRA .5364 TC-14.4935 BAU 1.9501 $G710258.9 SGR 966.5 963 1836.3 ST 4429.2 SR 626.8 SS 2146.6

ROE .3402 RRA .1748 RC3-1.0022 FAU ,35495 RRT .9082 RRF .9045 RTF .9824 CRT .9937 CRS -.9g69 CST -.9861

FOE 3.$723 FRA 2.4791 FC-30.6056 BSP 56028 S_10304.5 R23 .0262 R13 ,9825 LSA 4951.0 NSA 324.3 SSA 28.5

ROE 2.4601 8RA .5641 8C314.5281FSP 6209 96110296.6 SG2 403.9 THA 4.91 EL1 4472.8 EL2 69.6 ALF 8.01

1702



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 10 1964)

LAUNCH D4TE DEC 3 1984 FLIGHT TIME 336.00 ARRIV4L DATIr NOV 6 1965

HIrLIOCIrHTRIC CONIC DISTSNCIr 739.562 [ADTH TO MARS

RL 147.46 LAL -.00 LOL T0,87 VL 33.010 GAL .32 AZL 67.47 HCA 2|9.92 IRA 1_.63 IrCC .2|DID |NC 2.5335 Vl $0.214

RP 211_97 LAp *S.63 LOP 290.76 VP P3.290 GAP -9.45 AZP 8|.94 TAL 1.78 TAP 22|.70 RCA |47.45 APO 226.irl V2 25.695

RC 301.G6T GL 27.53 GP -6,66 ZAL 62.00 ZAF 52.47 [T3 174.11 ZA[ 79.24 IrT[ JTT.6g ZAC 77.94 IrTC 257.77 CLP 52.17

PLANI[TOClrNTR I C COMIC

(_3 9.984 VHL S.13T DLA 36.20 R/_- 165.93 R/dD 9397.4 VEL 11.491 PTH $.99 VHp 3.66t DPA 2.14 R/UP 192.31 ECC I.IIID

LNCH AZHTH LNCH TIN( L-I TIN( INJ I.AT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

66.44 9 45 38 3920.20 -29.14 159.05 26.05 67.50 9 50 59 3320.2 -31.92 157.T6

113.56 14 25 19 •849.42 -_J.13 95.39 26.05 67.49 15 t2 42 2249.4 -31.91 77.10

66.44 9 45 39 3920.20 -N.$4 166.05 26.05 67.50 9 50 58 3320.2 -31.92 157.76

193.59 14 25 tI PI49.42 -L_l.t3 I5.39 EI.Q5 6T.49 15 12 42 Z•41.4 -31.91 TT.tO

66.44 9 45 38 _)•0.20 -_.14 |fdB.D5 26°D5 97.50 9 5D 59 3320.2 -31.92 15T°74

113.54 14 25 11 2849.42 -_.13 95.39 26.05 9T.49 15 12 42 2246.4 -31.91 77.10

DIFFIrRIrHTIAL C.GNR[CTION9 NID-COURSE IrvlrCUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TOE Z.4010 TRA .IIN TC-14.9123 BAD I.StQ4 SGT|04i5.I SGR 925.7 SG3 1?80.3 ST 4389.T _ IOT.O 83 2024.1

ROE .3279 RRA .1745 RC3 0.9301 FAU .343_J RRT .0953 NNF .8900 RTF .9925 CRT .9941 CRS -.SMJ'59 CST -.9643

FOlr 3.39•$ FRA •.3_rO FC-m.I_S9 BSP 3t571 S661DS81.6 923 .0201 913 .9929 LSA 4_59.9 MsA 32T.5 SIA _.4

BOlt Z.4232 BRA .SSiY RC314.9413 F6P 5965 S4110498.0 SGZ 411.1 THA 4.53 IrLl 4428.0 EL2 95.• ALF T.83

LAUNCH DATE DEC 3 1964 FLIGHT TIN[ 340.00 ARRIVAL DATE NOV 8 1965

H(LIOCIrNTRIC C_N|C DIITANC[ 743.835 EARTH TO NAN8

RL 147.46 LAL -.00 L_L 70.97 VL 33.013 GAL .2| AZL ST.50 HCA 221.13 m4A 186.9_ (CC .21113 INC 2.4995 Vl 30.214

RP Ztl.40 LAP -1.44 LOP _Jl.DT VP Lr5.332 GAP -9.5T AZF 91.88 TAL 1.23 _Ap t_.35 RCA 14T.45 _ 221.39 V2 •5.929

RC 302.717 GL 27.24 GP -6.41 Z_ 93.00 ZAP 51.31 IT3 174.10 ZAE 77.88 ETE 177.8D ZAC 77.91 ETC 257.79 CLP 51.09

PLAN[TOC(NTRIC CONIC

C3 9.896 _4L 3.144 DLA $5.49 RAL !I8.I3 RAD 8567.4 VEL 11.458 PTH 1.99 VHP 3.719 DPA 2.32 RAP 19•.5• ECC 1.19•9

LNCH AZ14TH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME leo CST TIM INJ 2 LAT IMJ • lONG

67.65 9 54 13 3991.84 -28.i3 164.11 26.68 68.07 10 I 12 $_t8.9 o31.34 155.84

112.35 14 Z• 29 2N3.01 -ZS.H 94.64 26.68 88.06 15 lO 13 J_IS.O -32.39 TO.IT

67.45 9 56 13 _J94J.98 -_3J.$3 II4.11 26.68 (AJ.X)T 10 I 12 3_8.9 -31.34 |33.94

1t2.35 t4 22 _ 2N3.Ot -_._ 81.54 16.69 98.81 15 tO 13 1_I5.0 o31.$3 TI.ST

67.63 8 54 13 31HI4.88 -29.$3 164.11 26;68 99.0T IO I 12 _°9R.9 -31.34 166.94

112.35 14 2• _J 2N5.01 -28.61 81.64 16.68 68.81 15 10 13 J_S3.0 -31.33 TR.ST

DIFF(RIrNTIAL C¢RRECTION9 RIO-CoURSE [XECUTION ACCURACY O_IT OETERNINATIQN ACCURACY

TOIr Z.3431TRA .6955 TC-15.311I BAU 2.0tit IGTIOtII.2 _ 881.1SG3 1124.3 ST 4339.9 INI 389.1 89 1911.8

ROE .5119 _A °ITTI RC3 -.l_2O FAU ,331T4 RRT .88111_F .IT3I R_ .i929 C_T .liST C_8 -.9958 CIT -.9925

FDE 3.1121FRA 2.5391FC-_.O_12 lIP 3T139 SG_IO?O3.O R_3 .0133 913 .9829 LSA 4?iS.3 NSA 311.3 IIA 30.3

DOE Z.3943 _RA .75_ BC315.3408 F_ S?3O S61t8196.8 I62 41T.9 ?HA 4.19 ELI 43?8.4 EL_ I0.2 ALF ?.TO

LAUNCH DAlE DEC 3 1964 FLIGHT TII4( 341r. O0 ARRIVAL DATIr NOV 10 1945

HELIOCENTRIC C4_41C DISTANCIr 746.114 IrARTH TO MARS

RL 14T.44 LAL -.DO LQ4. 70.87 VL 33.021 GAL .11 AZL 87.53 HCA 222.34 SMA 187.01 IrCC .21149 INC 2.4670 Vl 30.214

RP Z11.35 LAP -1.64 LOP 293.19 VP 23.3T3 GAP -9.68 AZP 91.62 TAL .65 TAp Ir22.96 RC& 14T.49 APO 226.54 V2 ITS.154

RC $05.736 GL _4.65 GP -6.|0 ZAL 84.04 ZAP 50.32 IrT5 _74.09 ZA[ 76.54 IrT[ IT?,?3 ZAC 76.1T IrTC 237.75 CLP 50.04

PLAN[T_ENTR|C CONIC

C3 9.83? VHL 3.136 DLA 34.77 9AL 167.63 RAD 956T04 V[L 11,455 PTH 1.99 VHp 3.774 DpA 2.47 RAP liE.?l [CC 1.1919

INJ LONG INJ RT A$C IUJ AZMTH INJ TIME leo CST TIN INJ Z LAT INJ 2 LON6

162.05 27.35 68.64 10 |2 4 3275.8 *30.T5 153.76

86,04 2T.35 68.$2 15 T 16 2285.7 -$0,74 TD.T9

112.D5 27.35 $6.$4 10 12 $ 32T5.9 -S0.15 133.19

88.04 _?.35 68.62 15 T 16 2295.7 -30.74 79.79

18_,05 27.35 68.64 IO 12 6 3275.8 -30.T5 153.79

88.04 2T.35 68.62 t5 7 18 2285.7 -30,T4 T9.79

MID-COURSE EXECUTION ACCURACY _BIT DIrTIrRNINATION ACCURACY

_4_T10_4_.0 _ eSl.l _3 IST3o2 ST 4•61.1 Sit 573ol 55 |792.7

RRT ,MS?RNF .9580 RTF .9828 CRT .9952 CRS *.9911 CST -.9796

SG_1_,3 R_ .OOTT R13 .9628 LSA 4684.9 MSA 334.7 59A 31.1

$I6t10894.0 Sr_ 425,0 ?HA 3.88 ELI 43_9.4 EL• 55.3 ALF 7.39

LNCH AZ14TH LNCH TIME L-I TIN( INJ LAT

68.93 9 7 30 3875,76 -29.11

11t.07 14 19 12 2695.75 -28.10

_6.93 9 7 30 3975.T_ -28.11

111.07 14 18 12 ZIB5.TS -28.10

68.95 9 ? 30 5675.76 o29.11

111.07 14 19 12 2985.75 -29.10

D1FFERIrNTIAL CORRIrCTIONS

TOE 2.3204 TWA .7664 YC-tS.TOgG BALI 2.0466

ROIr .3OGG RRA .1798 RC3 -.T983 FAU .32113

FDIr Ir.9394 FRA 2.6153 FC-_9.2624 8SP 37726

DOE 2.3404 BRA .8049 BC315.T299 FSP 5508

LAUNCH DATE OlrC 3 1964 FLIGHT TIN[ 344_00 ARRIVAL DATE NOV 12 1965

HELIQCIrNTRIC C_NIC DISTANCE 752.400

RL 141.4& LAL -.OO LOL TO.ST VL 33.D_ GAL .01 AZL 9T.SS _ 223.55 SMA

RF _ll.Ol LAp -1.86 LCP 294.40 VlP 23.413 GAP *9.iO AZP 99.7T TAL .OT TAP

RC 304.746 GL 26.66 GP -5.96 ZAL 85.11 ZAP 49.20 ET5 174.09 ZA[ 75.23 ETlr

PLAN(TOC(NTRIC CON|C

C3 9.746 VHL 3.128 DLA 34.04 RAL t98.LT RM) 6567.4 V(L 11.453 PTH 1.99 VHP

LN(H AZll4TH LMCH TIME L*| TIME IMJ LAX

70.28 9 19 38 3850.43 -27.57

109.72 14 15 19 2909.03 -2T.56

70.•8 9 19 38 3850.43 -•?.ST

109.72 14 15 19 2909.03 -27.59

110.00 14 41 T 2930.38 -_031

llO.OO 13 53 1 2977.07 -25.80

OIFFIrRIrNT|AL CORRIrCTIONS

TOIr 2.2526 TWA 1.0024 TC-tI.1294 BADE.lIE4

ROE .2924 RRA .2069 RC3 -.7491 FAU .31429

FOIr 2.4543 FflA 3.5145 FC-2T.OO2T RIP 39281

8DE 2.2716 IRA 1.0235 0C316.1456 FSP 5241

EARTH TO MARS

10T.10 ECC .2116T |t_ •.4359 vl 3O.Zt4

223.02 RCA 147.46 APO 226.T4 V2 25.986

177.67 zAC 76.4• ETC 857.74 CLP 49.0|

3.8•90PA 2.60 RAP _93.02 IrCC 1.1611

INJ LONG lHJ RT AS(: INJ AZI4TH INJ TIN( LuO CST TIN INJ 2 LAT INJ 2 LONG

159.83 28.81 69.20 |O 23 48 3250.4 -30.14 151.60

89,63 28.81 69,19 15 3 49 2309.0 -30.13 81.40

159.83 28.81 69.20 10 23,49 3250.4 -3D.14 151.60

99.83 28.81 69.18 15 3 49 Ir309.0 -30.13 61.40

94.22 28.T9 71,64 IS 28 17 2230.4 -31.58 75.72

94.15 27.29 08,T5 14 42 38 2377.1 -29.71 06.18

NID-COURSI[ EXECUTION ACCURACY oRBIT DETIrRMINATION ACCURACY

SGTItI•4.5 SIR 941,2 SG_ 11T6.4 5T 4969.9 SR 553.4 55 1665.4

RRT .8449 i_ ,8474 RTF' .9744 CRT .9948 CRS -.9763 CST *.9567

SGD11156.6 R23 .0426 R13 .9745 LSA 451g.9 MSA 453.3 SSA 31.3

_111147.5 SG2 451.7 THA 3.68 IrL1 4Z2G.D IrL2 54.0 ALF 7.49

I?D3



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 19643

LAUNCH DATE DEC 3 1344 FLIGHT TZME 346.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC OISTANCE 756.666 EARTH TO MARS

RL 147.46 LAL -.00 LOt. 70.87 VL $3.051 GAL -.09 AZL 87.59 HCA 224.77 SMA 167.19 ECC .21228 INC 2.4061 V; 30.214

RP Z10.82 LAP -1.$9 LOP 295.G2 VP 23.453 GAP -9.91AZP 91.71TAL 359.46 TAp ZZ4.24 RCA 147.46 APO 226.93 V2 Z6.015

RC 306.746 GL 28.38 GP -5.75 ZAL 66.22 ZAP 46.26 ETS 174.08 ZAE 73.94 ETE 177.61ZAC 78.67 ETC 25?.72 CLP 48.02

PLANETOC(NTRIC CONIC

C3 9.744 VHL 3.12Z OLA 35.29 RAL 166.72 RAO 8567.4 ¥(L 11.451 pTH 1.99 YHP $.868 DpA 2.70 RAP 163.31 (CC 1.1604

LNCH AZMTH LNCH TIME L-I TIME lNJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME P• CST TIM INJ 2 LAT INJ 2 LONG

71.72 9 32 45 $622.$2 -27.01 157.41 28.62 69.78 10 38 27 3222.3 -29.51 149.20

108.28 14 10 39 2955.44 -27.00 91.45 26.61 69.74 14 59 35 2335.4 -29.50 83.24

71.72 6 32 46 3622.36 -27.09 157.41 ZS.S2 66.76 10 38 27 3222.3 -29.51 149.20

IO8.26 14 10 39 2035.44 -27.00 $1.45 26.$1 66.74 14 56 3S 2335.4 -29.50 63.24

110.00 15 20 20 6721.74 -31.43 76.45 30.36 75.81 16 5 42 2121.7 -33.06 67.60

110.O0 13 22 14 SO04.02 -22.75 100.95 26.60 63.77 14 13 38 2484.0 -26.08 93.38

DIFFERENT IAL C.CRRECTIQM$ MIO-COUR•[ [_I[CUTiON ACCURACY ORBIT OETERMINAT[ON ACCURACY

TOE 2.2445 TRA .0006 TC-16.4061RAU 2.1393 SG711256.4 $GSL 793.4 SG3 1567.7 ST 4162.3 SiR 552.7 SS 1632.4

ROE .2936 RRA .1648 RC3 -.6688 FAU .29770 nT .U(dB mmF .016s RTF .9633 CRT .9966 CRS -.9640 CST -.9744

FOE E.4499 FRA 2.7430 FC-26.4375 lip 39280 _1|281.$ 92_ .0048 R13 .9633 LSA 4510.5 HSA 343.3 SSA 32.3

DOE 2.2667 ORA 1.0077 9C316.4217 FIP 5275 S6111272.5 SG2 445.7 THA 3.34 ELI 4218.4 EL2 45.2 ALF 7.50

LAUNCH DATE DEC $ 11HI4 FLIGHT TIN• 348.00 ARRIVAL DATE MOV 16 1965

HELIOCENTRIC CQNIC DIST_M¢E 760.OS0 EARTH TO MARS

RL 147.46 LAL -.00 LOL T0.67 VL 33.037 6AL -.20 AZL 07.62 HCA 225.99 •HA 187.29 ECC .21271 ]NC 2.3774 Vt 30.214

RP 210.58 LAP -1.71 LOP 296.04 _P 23.492 GAP -10.02 A_P 01.65 TAL 366.65 TAP 224.84 RCA 147.45 APO 227.13 V2 26.046

RC 306.737 GL 26.09 GP -5.55 ZAL $7.$6 ZAP 47.30 ETS 174.06 ZN[ 72.69 [TE 177.56 ZAC 76.91 ETC 257.69 CLP 47.05

PLANETOCENTR|C r..,(_lIC

CS 9.711 VHL 3.114 0LA 32.53 RAL 170.$1 RA0 6567.4 V(L 11.450 PTH 1.99 VHP 3.945 OpA 2.78 RAp 163.62 ECC 1.1598

LHCH AZ14TH LNCH TIM( L-I TIN( INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME

7S.28 9 47 3 3790.78 -26.44 154.76 29.61 70.31 10 50 14

109.72 14 4 59 2965.65 -26.42 93.54 29.61 70.30 14 54 25

73.28 9 47 3 3790.78 -26.44 154.76 29.61 70.31 10 50 14

106.72 14 4 59 2965.65 -26.42 •3.54 29.61 70.30 14 54 25

110.00 15 45 46 2654.86 -32.44 71.49 31.53 7•.58 19 30 1

110.00 13 5 26 3149.$7 -20.72 104.96 26.$7 92.16 13 57 56

DIFFERENTIAL CCRRECTION• MID-COURSI[ EXECUTION ACCURACY

TOE 2.1846 TRA 1.097_ TC-16.7162 BAU 2.1717 SGT11419.5 SC,M 7•2.2 •63 1505.4

ROE .2930 RRA .1663 RC3 -.•030 FAU .29509 RRT .$034 RRF .7914 flTF .•$29

FOE 2.1722 FRA 2.7910 FC-25.4120 9mP 39782 S_611444.9 923 .0008 913 .9929

SO• 2.2061BRA 1.1129 9C316.7271F_P 5044 34|I1435.9 342 453.2 ?HA 3.07

F¢ C•T TIH iNJ 2 LAT INJ 2 LONG

3190.• -2•.67 146.57

2365.6 -29.86 85.35

3190.• -29.97 146.57

2365.6 -2•.86 85.35

2054.• -33.87 $2.49

254•.6 -24.27 97.62

(_BIT OETERNINATION ACCURACY

• T 4092.1 Sit 569.1 SS 1504.3

CRT .•971 CRS -.9766 CST -.9695

LSA 437•.7 MSA 352.7 9SA 33.0

ELI 4127.1 EL2 40.4 ALF 7.47

LAUNCH DATE DEC 3 t•44 FLi6HT TiN( 350.00 ARRIVAL DATE NOV |9 1•65

HELIOCEMTRIC COMIC

9L 147.49 LAL -.0D LOL TO.•T

RP 210.$4 LAP -1.71 LOP 29•.09

RC 307.719 GL 29.10 GP -5.37

pLAN[TOCEMTRlC CONIC

C3 i.499 _L 3.113 DLA $1.78

LNCH AZ14TM LNCH TIN( L-I TIME IHJ LAT

?A.Si tO 2 55 •T$4.S• -2S.94

105.01 13 3T_$T 3000.91 -29,•$

74.•9 10 2 $1 3754.$8 -25.$4

105.01 13 57 ST 3000,•1 -2$.89

riO.DO 19 • St llO0.lS -$$.10

110.00 12 S$ 4 3102.97 -19.00

DIFFERENTIAL COIRECTIQN•

TOE E.1339 115A 1.2_ TC-17.0849 _tU 2._

ROE .2799 RRA .18?8 RC3 -.5479 FAU .87404

FOE 1.9784 FRA 2.81?1FC-24.3_4 lip 40341

SO• 2.1522 ORA 1.2244 _C$17.0937 FSP 411t

LAUNCH DATE DEC 3 11Hb4

OiITAK[ ?iS.ITS

VL $3.045 6AL -.$1 AZL $7.65 I,_A

_lm 23.531 SAP -10.13 AIM I 91.60 TAL

Z_ 88.53 Z_ _.$6 (T• 174._ Z_

EARTH TO MARS

|27.22 liSA 107.39 [CC .21316 INC 2.3499 Vl 30.214

5§8.2| TAp 225.44 RCA |47.45 APO 227.33 V2 26,071

71.49 ET2 ITT.51 ZAC 7•.15 ETC 2S7.69 CLP 46.12

RAL 171.91 R&O ISeT.$ VtL 11.449 PTH 1.99 _ 4.001 OPi 1.14 RAP 169.9• ECC 1.1604

IMJ L_MG IMJ RT AI_ IMJ AIMTM INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

151.7l 10.45 70.07 11 S $0 _t$4.6 -28.21 149.10

95._ S0.44 70.85 14 47 SS 2400.9 -20.20 IT.IS

ISt.?S S0.45 70.87 11 S 30 $154.6 _28,21 143.60

9S._ 30.44 70.85 14 47 $8 2400.0 -28.20 IT.l}

67,41 32.54 80,92 16 50 20 2000.3 -54.00 58,29

1M.11 IT.15 i1.05 13 46 26 2602.7 -22.7t 100.95

M|O-COUmli_ [II[CUTION ACCU9ACY QlllIT DETE9MINATION ACCURACY

34711S01.$ I 739.4 345 14S7.0 IT 4018.5 Sit 529.4 •G 1419.9

_T .7_ _ .7672 9TF .9832 CRT .ilT• CR$ -.9•S0 CIT -.9641

illgS.I 915 -,_29 913 .9132 LGA 4279.4 MSA 359.T liA 33.6

341119|l.7 341 461.3 THA 2.15 ELI 4056.1 EL! $6.4 ALF 7.49

HELIOCENTRIC CONIC

RL 147.46 LAL -.00 LOL 70.81 VL

RF 210.10 LAP -1.74 LOP 2_._ VP

tiC SO8.691 GL 25.51 GP -5.19 Z_

PLAN[TOCENTR|C C_lC

CS 9.675 VHL 3.110 OLA 30.97

LNCH AZMTH LNCH TIN( L-! TIN[

76.91 10 20 50 3712.11

103.09 13 49 1 3042.83

76.91 10 20 50 3712.11

106.09 13 49 1 3042.33

110.00 19 25 56 2553.64

|tO.DO 12 43 6 3249.30

DIFFERENTIAL CORRECTIONS

TOE 2.0759 TRA 1,3_ TC-17,3163

MO[ .2749 RRA .1195 RC3 -.4128

FOE 1.7791 FRA 2.8596 FC-23,$944

00E 2.0937 BRA 1.3432 9C317.3234

FLISHT TIME 3S2.00 ARRIVAL DATE NOV 20 1965

DISTANCE 769.581 EARTH TO MARS

33.049 GAL -.43 AZt. $7.68 HCA 228.44 SNA 187.49 ECC .21964 IN(; 2.3234 Vt 30o214

23.SS0 GAP -10.23 AZ1P R1,54 TAL 357.56 TAp 226.02 RCA 147.43 APO 22T.55 V2 _6.098

89.74 zAP 45.44 [T• 174.08 ZAE 70.25 ETE 177.47 ZAC 79.32 ETC 257.63 CLP 45.20

BAU 2.2407

FAU .26479

BSP 40959

FSP 4665

RAL 173.04 RAO $567,3 VEL 11.446 PTH 1.99 VHP 4.065 SPA 2.88 RAP 164.31ECC 1.1592

INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-25.23 148.32 31.32 71.42 11 22 42 3112.1 -27.53 1AO.18

-25.22 98.93 31.32 71.41 14 39 44 2442.6 -27.52 90.79

-25.23 148.32 31.32 71.42 11 22 42 3112.1 -27.53 140.18

• -25,22 96.93 31.32 71.41 14 39 44 2442.0 -27.52 90.79

-33.55 63.80 33.49 $3.01 17 8 29 1953.6 -34.15 54.61

-17.44 110.33 2T.SS 60.12 13 37 16 2649.3 -21.29 103.81

MIO-COUR$E EXECUTION ACCURACY (_gIT O_TERMINATION ACCURACY

SG711732.3 SGR 716.2 SG3 1406.3 ST 3931.5 Sit 520.8 SS 1329.3

RRT .7563 RRF .7411RTF .9633 CRT .99?8 CR$ -.9577 CST -.g577

S6811604.1 923 -.0059 913 .••33 LSA 4169.7 H•A 364.0 SSA 34.2

• 6111?94.S 362 469.4 THA 2.94 ELI 39•5.7 EL2 34.4 ALF 7.53

1704



JPL TM 33-1OO I[ARTH--MAIB TRAJECTORIES (VOL. I, 1OI4)
i i --

LAUNCH OATE DEC ] |9Q4 FLIMAT TIME 554.00 MRIVAL OATE NOV 22 1Ill

HELIOCENTRIC C.QNIC

NL 14?.41 LAL -.00

RP ]OR.SO LAP -|.?5

RC $09.654 GL 25.22

PLAN(TOCENTRIC CONIC

C3 9.lYE VHL $.110

LI_.H AZ14TH LNCH TIN(

TR.IS tO 41 52

100.04 15 3T 9

T9.16 10 41 52

100.64 13 3T 9

110.00 11 4] 2?

110.00 IR 34 44

DIFFERENTIAL_CalRECTI_$

TIDE 2.0112 TRA 1.4580 TC-IY,$S$t BAU 2.2104

NO( .RTOT nA .IRIO RC3 --.4361 FAU .253Y4

FOE 1.SR4R FRA 2.8949 FC-22.7119 BSP 4Slk1_l

liD( 2.0353 1NA 1.4705 BC]IY.SSOT FSP 4499

OlITANCE TT$.eST EARTH TO NAIl

LOS TO.ST VL ]].054 GAL -.54 AZL IT.TO M(J Ill.IT _IA llT.$l ECC .21415 INC l.llTI VS ]0.214

LOP ]00.52 VP 2].lOI GAP -1D.34 AZP 91.41 TAL 356.92 TAP 228.59 RCA 147.42 APO 22T.TT V2 Rl.ll4

GP -S.O] ZAL 90.98 ZAP 44.54 (T$ 174.0T ZA_ 69.07 (T( 177.44 ZAC 79.G2 (TC EST.10 CLP 44. ]2

DLA ]0.16 RAL 174.19 RAO 1567.$ VEL 11.448 PTH 1.99 VHP 4.127 DpA 2.89 NAP ll4.1l ECC 1.15R2

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIH( PO CST TIN INJ •LAT 1NJ • LQAIG

3659.16 -24.60 144.16 ]2.2] TI.IT 11 42 52 3OSl.I -26.R] 136.OT

30R4.16 -24.59 |OZ.IO ]1,23 ?l.IG 14 21 44 2495.0 -•6.82 94.41

3659.16 -•4.60 144.S6 32.13 71.97 I| 42 S_ 3059.1 -Sl.t] 131.07

3_J4.96 -24.51 SOZ.IO $1.13 T1.99 16 28 4A 2495.0 -•6.8• 14.41

• 310.07 -]3.05 10.50 54.40 14.04 IT tS Sl 1910.9 -34.10 31.R7

3291.95 -I5.1l 1t].87 II.OI $9.$T II 19 36 2RII.I -19.92 101.31

NID-COURII[ [21[CUTION ACCURACY ORIIT OETERN1NATION ACCURACY

I_T11144.3 _ IJ41.T _$ |$$$.8 IT 3845.4 SR 511.5 $S 1£47.4

NIT .7290_ .TILT RTF ._1)4 CRT .SSYl CRI -.9415 ClT -.9501

16DIII64.Y R_5 -.OOYl RSS .9814 LIA 4058.0 NSA 371o7 S3A 34.1

SGISIIS5.1 SGZ 47?.1 THA 2.45 ELl ]079.4 EL2 35.4 ALF T.$9

LAuNCH DATE DEC 3 111114 FLIGHT TIN[ $51.00 ANNIVAL DATE NOV 24 Ills

HELIOCENTRIC CONIC

NL 147.46 LAL -.00

_P 209.66 LAP -1.71

Re 31Q.60T GL •4.93

PLANETOCENTRIC CONIC

C$ R.6IO VI4L 3.111

LlACH A_q4TH _H T|N[

It.R8 11 O ST

RI.O2 13 _O •

100.00 14 13 IT

100.00 SZ 4Y 13

IIO.00 11 IR

110.OO 12 _Y 31

DIFFEW[NTI_I. CCNR[CTIOMR

1.1415 TIIA I.lllR TC-IT.90111AU £_1012

ROlE .llkll lENA .llL_ NC$ -.ll71FAU .14410

FOE 1.40YT FllA 1.119R FC-2|.ISO0 lip 41SSl

ROlE I.II4T lllA 1.5951 KilT.Ill] Flip 4311

DISTANCE YTI.S99

LQL 70.87 VL 33.060 ;AL -.6i A_ 8T,73 HCA

LOP 301.75 VP 23.642 TAP -10.44 ASP 91,43 TAL

reP -4.tT ZkL 92.26 ZAP 43.6T (TS lT4,OT •HE

EARTH TO NAILS

230.|0 |A SlY.TO ECC .|146R INC 2.2731 VS 30.114

351.25 TAP LI_7.S] NCA 147.40 APO •27.99 VZ 26.149

6T.I1 (T( ITT.4S ZAC TO,14 (TC •57.56 CLP 4].45

OLA _.34 RAL 175.35 RAO 1567.3 VEL 11.449 PTH 1.99 H 4.190 OPA 2.09 RAp 165.09 ECC 1.1593

L-I TllE l_J LAY INJ _ IHJ RT A_. INJ AZIATH INJ TINE _ CIT TIN INJ 2 L&_ INJ 2 LONG

5590.44 -23.94 138.80 33.26 72.52 12 I T L_O0.4 -•6.SS 130.72

$164.70 -23.93 10T.55 33.16 72.51 14 12 47 2SI4.T -Z6.10 99.46

_IH_0.IT -I?.Sl 93.40 34.16 ?T.06 15 13 ? 2360.3 -_1t.69 R4.It

3_1.90 -_O.Yl 114.11 31.95 68.01 13 41 43 2169.9 -_3.58 101.4.5

IIYl.II -34.05 57.42 3S,_l 86.T5 17 41 9 llTS._ -34.12 48.11

3331.92 -S4.Sl 115.$$ tO.SO 58.73 13 g3 3 2731.9 -18.tS 10_.Y3

N|D-COURI[" EX[CUT|QN ACCURACY _RBIT DETI[RN|NAT|ON ACCURACY

1GTIIIIT.O IGII 111.4 J_$ 1309.2 ST ]Y3Y.3 SR 506.4 SS 1111.4

NT .TOTS E_F ._l_O flTF .ills CRT .19_O CRS -,9240 CST -.9404

lilEIS3Y.S B!3 -.BLOT 913 .I035 LSA 3l_Y.i NSA 380.6 SSA 3S.1

8_llltlY.4 _ 615.5 TNA 1.21 ELI ]771.2 (LI 40.4 ALF Y.ll

LAUNCH DATE OEC 3 1914 FLIGHT TIRE 351.00 ARRIVAL DATE NOV •l 1965

HELIOCENTRIC CONIC OlITAMCE T12.511 EARTH TO MARS

tL 14T.46 LAL -.00 LOL 70.IT VL ]3.O_R £AL -.TI AZL IT.T5 KA 2S2.|4 lIA SIT.IO ECC .•15•5 INC •.|41| Vl SO.ll4

RP 101.44 LAP -l.TI LOP ]O•.RR VP 2].lTO GAP -10.55 AI_ Jl.$1 T/14. $55.51 TAP 22Y.TO RCA 147.]8 AlSO ••1.23 V• RI.174

• C $||.55| GL 24.6• _ -4.T• ZkL 93.51 ZAP 42.02 ETI IT4.0T Z_ II.?T [TE |TT. ]l ZAC 80.07 [TC •57.52 CLP 4•.61

_LAN(TOCEMTR|C COMIC

¢$ 9.699 VHL $.114 DLA •1.50 RAt. 176.54 RAO ISST.4 V[L 11.449 PTH l.ll VHP 4.254 OPA 2.IT RAP 165.5• (CC I.lSll

LIICH AZIITH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIN( leo CST TIN INJ 2 LAT INJ 2 L_AIG

61.G• 11 56 41 34SR.SO -•3.2T 1•9.14 34.17 73.07 12 4N 30 _19.3 -•5.IT 1•1.11

95.38 |• 4T 4 3•86.62 -2].•6 111._9 ]4.16 73.05 13 41 50 2lil.I -25.]6 108.23

lOO.OO 14 5l 41 •Oil.•1 -26.41 ll.81 ]5.52 80.ZT 15 44 30 22lR.2 -29.46 TI.25

100.00 1Z 23 45 3361.94 -IR.S• 119.84 32.19 65.96 13 19 4T 2TlS,l -•1.42 11•.41

tlO.O0 IT 11 44 •433.91 -34.15 54.51 36.18 00.47 ST 56 Sl |13].l -]3.tR 45.27

|10.00 1• •1 11 ]370.01 -13.22 11T.64 29.38 58.19 |3 17 21 2TYO.O -1T.$3 110.94

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY GNIIT OETERNINATION ACCURACY

TOE 1.8T5• TRA 1.7•13 TC-18.0146 BAU 2.3363 SGTIZST9.8 SGR 666.1 SG3 12O0.5 ST ]$30.9 SR 500.4 $3 1086.5

ROE .2130 IRA .1936 RC3 -.3317 FAU .23410 RRT .ST09 RRf .6518 RTF .lO34 CRT ,RB$S CRS -.690| CST -.9•TO

FOE 1.2311 FNA 2.952T FC-20.9032 BSP 42663 ST_1_97.8 R23 -.OS]s N13 .1134 LSA 3802.• NSA 392.7 SSA 35.5

ROE 1.8936 BRA 1.73•2 IC3SR.OIR0 FSP 4165 S_112207.9 SG2 493.7 THA 2.09 ELl 36t4.R EL• 49.1 ALF 7.81

LAUNCH DATE DEC 3 1964 FLIGHT TINE 360.00 ARRIVAL DATE NOV 2t 1965

H(LIOC[HTRIC r_lC

NL 147.41 LAL -.00

209.24 LAp -l.7l

HC 312.461 _L 24.3•

pLAN[TO¢ENTRIC COIAIC

C3 9.730 VHL ].119

Lt4CH AZNTH LNCH TIRE

90.00 13 1T 43

90.00 11 •9 34

100.00 15 22 1

100.O0 1E 7 ST

llO.OO 17 ]O 56

110.00 12 |5 32

DIFFER(HTIAL C-_tlH[CTiONI

TiDE 1.8000 TIIA i,lllll TC-1I.INi llAU 1,141TI

NO( .•115 IA .1_41 NC3 -.Lq_4 FAU .lilts

_D( 1.046• FRA I,t?_4 FC-19.9910 ISP 43145

ROE l.lll9 Ilia 1.RYE3 14:31l.tQ06 FI_ 4014

O|$TN_[ TOG.630

LQL TO.IT _L 35.072 GAL -.91 A_ tT.7T HCA

LOP 304._ V_ _3.7|3 GAP -10.65 AZP 91.33 TAL

T,P -A.5t ZAL 94.1)9 ZAP 42.00 ET$ t74.0T ZAE

EARTH TO NARS

• 33,31 SNA 1R7.91 (CC .21585 INC •.•210 vl 30.214

354.16 TAP •28.•4 RCA 147.]S APO ••8.47 V2 •6.196

65.6G 67[ ST7.36 ZAC 69.•g ETC 25T.4T CLP 41.60

OLA 27.|5 RAL STY.T3 N&D 15IT.4 V(L 1|.45| pTH 1.99 VHP 4.]19 DpA 2.84 RAP 165.91 [CC 1.1601

L-] TIN( 1NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIN |NJ 2 LAY INJ • LONG

3202.SR -_6.0_ 110.12 3t.|4 YR.50 14 11 5 •60•.6 -•7.31 10•.51

3154.10 -SD.Sl 134.]1 33.t5 61.77 S• •6 49 2954.t -•I.RO I•S.T6

• ROS.RT -_.O0 02.00 3_.70 12,TI 16 I 4] 2201,R -_l.?l 73.•T

$430.55 -Sl,37 124.00 32.11 64.65 13 5 I _1]0.6 -1R.15 11t.75

23J0.44 *34.Sl St.Y4 3T.0T 90.11 $t 10 $4 STIR.4 -$3.Y9 42.5•

140t.74 *SS.ll SSR.ll $0.14 5T.T| 13 |• 19 IRO6.T -S6.0T 11],05

NID-COUIlar EI_[CUTICN ACCURACY GIIIJlT OI[TENIIINATION ACCURACY

IGT|2430,3 lill 132.t S4;3 1213.1 ST ]511.R IN 41S.$ II IOtS.D

RIIT .IklMI llllF .Ill3 Rll r .ll]5 CilT .112] CB9 -.1451 CIT -.1135

_dl|_4Sl.4 113 -,0J43 RS] .9034 LIA ]174.3 MtA 404.1 $SA 3S.O

SG112441.3 99_ 501.2 _AA t.R3 EL1 ]554.0 E_• IO.R A_F 7.15



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE DEC 3 1904

HELIOCENTRIC CONIC

RL 147.48 LAL -.DO LOt. 70.8¥ VL 33.0?9

RP ZOR.04 LAp -1.80 LOP 305.48 VP 25.747

RC $13.411 GL 24.00 GP -4.44 ZAL 98.25

PLANETOCENTRIC CONIC

C3 9.774 VHL 5.12S OLA 28.78 RAL 178.94

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

90.00 13 50 22 3111.47 -27.13

90.00 11 8 35 5647.48 -16.80

100.00 15 43 59 2745.18 -29.50

100.00 11 55 39 3489.00 -14.63

110.00 17 45 40 2384.48 -34.15

110.00 12 10 28 3442.48 -10.59

DIFFERENTIAL C,_NR(CTIONS

TOE 1.7213 'IRA 2.0097 TC-18.3510 BAU 2.3980

ROE .2598 RRA .1954 RC3 -.2437 FAU .21529

FOE .9112 FRA 2.9932 FC-18.070_ DIP 43788

ROE 1.7408 8RA 2.0192 0C518.3526 FSP 3800

FLIGHT TIME 362.00 ARR|VAL DATE NOV 30 1965

OISTANCE 791.151 EARTH TO MARS

GAL -1.04 AZL 87.80 HCA 254.62 SMA 188.02 ECC .21647 IMC Z.2035 vl 30.Z14

GAP -10.75 AZP 91.28 TAL 554.15 TAp 228.76 RCA 147.32 APO 228.73 vZ 26.221

ZAP 41.20 ITS 174.06 ZAE 64.56 ETE 177.34 ZAC 80.52 ETC 257.43 CLP 41.00

RAG 6567.4 VEL 11.453 pTH 1.99 VHP 4.386 DpA 2.78 RAp 166.42 ECC 1.1608

|flJ LONG ZMJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

104.47 37.49 81.56 14 42 13 2511.5 -28.02 95.92

140.15 34.34 66.86 12 7 22 3047.5 -19.79 132.75

77.84 37.81 84.92 16 29 44 2145.2 -29.89 SD.OS

127.47 55.31 63.64 12 53 48 2889.0 -18.06 120.35

49.09 37.97 91.68 18 25 4 I764.5 -33.54 39.90

121.60 30.96 57.31 13 T 50 2842.5 -14.82 115.06

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG712594.7 8GR 84t .0 SG3 1167.9 ST 5406.3 SR 491.2 SS 952.2

RRT .8077 RRF .5859 RTF .9835 CRT .9878 CRS -.8253 CST -.8964

S0812611.0 R23 -.0159 R15 .9834 LSA 5546.2 NSA 417.I 88A 38.1

50112600.7 SG2 508.6 THA 1.77 ELI 3440.7 EL2 75.6 ALF 8.11

LAUNCH DATE DEC 3 1984 FLIGHT TIM( 364.00 ARRIVAL DATE DEC Z 1965

HELIOCENTRIC C_NIC

RL 147.48 LAL -.00 LOt. 70.87 VL 33.085

RP 208.85 LAP -1.81 LOP 308.71VP 23.780

RC 314.529 GL 23.68 GP -4.31 ZAL 97.64

PLANETOCENTRIC C_IC

C3 9.830 VHL 3.135 OLA 25.89 RAL 180.17

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT

90.00 14 18 3 3042.75 -27.72

90.00 10 50 39 3718.49 -14.85

100.00 16 S 57 2694.87 -29.74

100.00 11 45 28 3541.80 -13.02

110.00 18 0 0 2331.75 -34.05

110.00 12 5 52 3477.48 -9.29

DIFFERENTIAL C,_RRECTIONS

TOE 1.6383 I_A 2.1642 TC-18.4768 BAU 2.4284

ROE .2588 RRA .1982 RCS -.2002 FAU .20618

FOE .7647 FRA 3.0120 FC-18.1580 BSP 44313

00E 1.6586 8RA 2.1731 BC318.4778 FSP 3711

bISTANCE 795.474 EARTH TO MARS

GAL -1.17 AZL 87.82 HCA 235.86 SMA 188.13 (CC .21713 INC 2.1816 vl 50.214

GAP -10.85 AZP 91.22 TAL 353.42 TAp 229.28 RCA 147.28 APO 228.98 V2 26.243

ZAP 40.42 ITS 174.06 ZN[ 63.49 IT( 177.32 ZAC 80.74 ETC 257.38 CLP 40.23

RAO 6567.4 VEL 11.455 PTH 1.99 VHP 4.453 OPA 2.71 RAp 166.90 ECC 1.1618

INJ I.QNG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT ZNJ 2 LONG

99.53 38.70 83.97 15 6 45 2442.7 -28.27 90.91

144.45 34.95 65.61 11 52 38 3118.5 -18.02 157.21

74.12 38.88 86.86 16 48 52 2094.9 -29.86 65.31

130.35 34.04 62.65 12 44 28 2941.8 -16.56 123.54

46.54 38.98 93.19 18 58 52 1731.6 -33.24 37.39

123.49 31.84 56.96 13 3 50 2877.5 -13.58 117.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12748.8 Sr,dl 681.1 SG3 1123.3 ST 3289.9 SR 487.9 SS 897.3

RRT .5745 RflF .5519 RTF .9834 CRT .9813 CRS -.7749 CST -.8763

S0812764.2 R23 -.0171 R15 .9834 LSA 3417.4 MSA 432.0 SSA 36.3

SG112755.8 8G2 5|6.5 THA 1.63 EL1 3324.6 EL2 92.9 ALP 8.29

LAUNCH DATE DEC 3 1954

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RF 208.87 LAP -1.81

RC 315.238 GL 23.35

PLAN[TOCENTRIC CONIC

C3 R.ROl VHL 3.147

LNCN AZ14TH LNCH TIN(

90.OO 14 38 28

90.00 10 38 $

tO0.0O 18 22 35

100.00 11 38 40

!10.00 18 14 1

110.00 12 I 41

PLIGHT TIN( 586.00 ARR]VAL DATE DEC 4 1965

DISTANCE 799.799 EARTH TO MARS

LOL 70.87 VL 53.091 GAL -1.31 AZL 87.84 HCA 257.10 SNA 188.25 ECC .21783 INC 2.1604 v I 30.214

LOP 307.95 VP 23.813 GAP -10.95 AZP 91.17 TAL 352.66 TAp 229.78 RCA 147.24 APO 229.25 v2 25.264

GP -4.19 ZAL 99.05 ZAP 39.86 (TS 174.08 ZAE 62.44 ETE 177.31 ZAC 80.98 ETC 257.53 CLP 39.48

OLA 24.98 RAL 181.40 RAO 8567.4 VEL 11.458 PTH 1.99 VHP 4.522 DPA 2.83 RAP 167.40 ECC 1.1629

L-I TIME IHJ LAT INJ L_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IMJ 2 LAT IHJ 2 LONG

2984.55 -28.08 95.31 39.84 86.06 15 28 11 2384.6 -28.31 88.65

3779.52 -13.10 146.08 35.68 64.67 11 41 5 3179.5 -18.41 140.96

2848.90 -29.8'6 70.71 39.94 88.65 17 6 42 2046.9 -29.73 61.90

5590.41 -11.49 133.36 34.86 62.21 12 36 30 2990.4 -15.12 128.45

2300.14 -$3.91 44.08 39.80 94.63 18 52 22 1700.1 -32.89 54.99

3511.94 -8.01 125.33 32.77 56.66 13 0 13 2911.9 -12.34 118.91

DIFFERENTIAL C,_RRECTIONS

TOE 1.5515 TRA 2.$288 TC-18.5726 BAU 2.4584

ROE .2593 RNA .tSN,7 RC3 -.1593 FAU .19753

FOE .8127 FRA 3.0231FC_17.2723 9SP 44853

BIDE 1.5729 6RA 2.3319 8C318.5732 FSP 3571

LAUNCH bATE DEC 3 1984

HELIOCENTRIC COLIC

RL 147.46 LAL -.OO LOL 70.87 VL 33.096 GAL -1.45 AZL

RP 20R.49 LAP -1.82 LOP 309.20 VIP 23.844 GAP -11.05 AZP

RC 316.140 GL 23.01GP -4.06 ZAL 100.49 ZAP 38.92 (TS

PLAN[TOC[NTRIC C_IC

C3 9.R88 VHL 3.160 DLA 24.07 RAL 182.64 RAD 9587.4 VI[L

LNCH AZMTH LNCH TIM( L-I TIH( INJ LAT

90.00 14 58 50 2932.80 -28.25

90.00 10 27 38 3834.68 -11.47

100.00 16 40 9 2606.15 -29.89

100.00 11 28 58 3836.56 -10.01

110.00 18 27 45 2269.48 -33.71

110.00 11 57 51 3545.89 .-6.73

DIFFERENTIAL C._RRECTIONS

TOE 1.4611 TRA 2.4904 TC-18.8352 BAU 2.4879

fiRE .2585 RRA .1972 tiC3 -.1199 FAU .18893

FOE .4918 FRA 3.0350 FC-16.5792 BSP 45383

8OE 1.4838 8RA 2.4982 8C318.8358 FSP 3433

MID-COURSE EXECUTION ACCURACY ORBIT DETE2NINATION ACCURACY

SG712898.8 SGR 622.4 SG3 1080.2 ST 3172.8 SIR 485.0 SS 848.0

2fit .5412 RRF .5170 RTF .9834 CRT .9720 CRS -.7126 CST -.8523

S0812913.8 R23 -.0192 R13 .g834 LSA 3288.9 NSA 449.0 $SA 36.3

S0112903.2 SG2 523.2 THA 1.50 ELI 3207.5 EL2 112.7 ALF 8.46

FLIGHT TIME 368.00 ARRIVAL DATE DEC 6 1965

DISTANCE 204.1_7 EARTH TO MARS

87.88 HCA 238.35 SNA 188.36 ECC .21855 INC 2.1397 vl 30.214

91.12 TAIL 351.92 TAP 230.27 RCA 147.20 APO 229.55 _2 26.285

174.05 ZAE 61.41ET( 177.29 ZAC 61.18 ETC 257.28 CLP 38.74

11.462 PTH 1.99 VHP 4.5910pA 2.53 RAP 167.91ECC 1.1643

INJ LONG INJ RT ASC INJ AZMTH INJ TINE leo CST TIN INJ 2 LAT IMJ 2 LONG

91.53 40.97 87.95 15 _7 43 2332.8 -28.23 82.87

151.31 36.52 63.93 11 31 31 3234.7 -14.89 144.30

87.53 40.99 90.32 17 23 35 2008.2 -29.53 58.74

135.99 55.75 61.69 12 29 35 3036.6 -13.72 129.16

41.71 40.75 96.02 19 5 35 1669.5 -32.51 32.68

127.14 33.79 56.41 12 56 57 2946.0 -11.10 120.77

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13043.9 SGR 615.4 SG3 1037.8 ST 3058.8 SR 483.2 SS 809.2

flflT .5070 RRF .4819 RTF .9833 CflT .9592 CRS -.6403 CST -.8267

S0813060.I R23 -.0203 R13 .9833 LSA 3164.2 MSA 467.5 $SA 36.3

S0113049.3 602 530.3 THA 1.37 EL1 3091.8 EL2 155.1 ALF 8.64

1706



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNC# OAT[ DEC 3 IRS4 FL|GHT T|iE 370.00 ARRIVAL DATE DEC 8 tS65

HELIOCEMTRIC CONIC DISTANCE 808.456

RL t4T.A6 LAL -.00 LQI. 70.87 YL 33.tQ5 ;AL -t.58 AZl. IT.Re tACA

RP £08,SE LAP -I.81 LOP 510.45 VP 23.875 GAP -11.15 AZP 91.07 TAL

RC 317.0S5 GL 22.4T GP -5.RT ZAL t01o95 ZAP 38.20 [TS 174.04 ZA[

PLANETOCENTRIC CQNIC

CS 10,086 VHL 3,176 OLA 23.14 RAL |25.88 RAO 6567.4 VEL 11.4S8 PTH

LNCH AZMTM LNCH TIN( L-| T|N( INJ LAT [NJ LONG INJ RT ASC |NJ AZNTH |NJ TIN|

90.00 15 17 51 4865.50 -28.32 88.07 42.08 69.80 18 5 57

90.00 10 18 33 3885.97 -9.D2 154.28 37.43 65.34 11 23 19

100.00 IG 5G 58 2565.83 -28.84 84.54 42.05 91.90 17 39 44

tDD.OD 11 tt T 3680.78 -8.ST 136.48 36.71 61.25 12 23 2T

110.OO 16 41 14 _H.T1 -35.48 $9.42 41.71 97.36 19 18 34

110.00 11 54 _) SITS.T6 -5.45 120.92 34.80 56.20 12 54 0

DIFFERENT|AL C_RRECTION$ MIO-CoURE EvrCUTION ACCURACY

TOE 1.5674 I_A 2.1_40TC-$8.(413 BAU 2.5164 SGT$318T,5 SGR 808.5 SG3 995.R

RDE .2592 RItA .8974 RC3 -.0t_3 FAU .18045 RRT .4725 _ .4464 RTF .9632

FDE .$477 FRA 3.042Z FC-15.488| BUD 45912 Sr_1320|,4 R2S 0.0_14 R18 .9882

ROE 1.5817 BRA t.8715 K312.6815 FRP 3304 S8113190.4 SGZ 557.0 ?HA 1.25

EARTH TO MARS

239.80 SlAk 168.46 (CC .26952 INC 2.6195 vt 30.26A

551.15 TAP 230.75 RCA $47.14 APO 229.$2 VZ 25.304

80.39 ETE 177.28 ZAC 81.39 ETC 257.22 CLP 3|.05

1.99 VHP 4.852 DPA 2.41 RAp 168.45 (CC 1.1660

leo CST TIM INJ 2 LAT INJ 2 LONG

2285.5 -28.04 79.42

3226.O -IS.42 147.35

1965.R -29.26 55.78

S080.S -12.34 1St.?3

|639.7 -32.10 $0.46

2979.R -g.ss 122.40

ORBIT DETERMINATION ACCURACY

ST 2944.5 SR 481.9 SS 778.3

CRT .9418 CRS -.5571 CST -.7995

LSA 3044.5 NSA 487.9 SSA 36.1

EL1 2979.4 EL2 180.0 ALF 8.79

LAUNCH DA11[ DEC 3 SW FLIr_41 TIN| 3T2.gO ARRIVAL DATE DEC SO 1985

HELIOCENTRIC CON|C OISTkMCE 8t2.TBG EARTH TO MARS

RL 14T.46 LAL -.00 LOL 70.87 VL 53,111GAL -1.73 AZL 87.90 HCA 240.65 SMA 168.80 [CC .22Q12 INC 2.0998 Vl 30.214

RP 200.18 LAP -1.83 LaD 511.T0 VIP 25,904 GAP -|1.29 AZP 91.02 TAL 550.$7 TAp 251.21 RCA |47.00 APO 230.11 V2 24.323

RC 317,824 G£. L_2.51 GP -3.88 ZAL 103.42 ZAP 37.50 2TS 174.04 ZAI[ 59.40 ET[ 177.27 ZAC 81.S| [TC 257.17 CLP 37.33

pLANETO(_MTRIC _|C

C3 10.R03 VIAL 3,124 DLA P-Z.ZORAL I25.14 MAD 8587.4 VEL 11.471 pTH 1.99 VHP 4.754 DPA 2.28 RAP 169.RR £CC I.IGTS

LNCH A_q4TH LNCH TIME L-I TIN| INJ LAT INJ LGNG INJ RT ASC |NJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LGNG

SO.O0 IS 35 51 1_41.58 -28.21) 84.86 43.19 91.29 18 25 12 2241.6 -27.81 16.13

90.00 10 10 SS 3934.53 -8.43 157.08 39.41 82.97 1t 16 8 5554.5 -12,00 150.21

100.00 tT tS 10 252T.76 -29.T2 Gt.Tt 45.12 93.39 tT 55 tT 1927.8 -28.98 52.92

1OO.00 11 15 55 3723.55 -?.18 140.68 $7.75 60.90 12 17 59 3123.8 -10.99 134.18

110.00 12 54 30 2210.75 -SS.ZO 37.20 42.99 J8.85 19 51 20 1610.7 -SI.GS _8.32

110.OO 11 $1 5 3615.S$ -4.19 150.62 35.20 58.04 12 51 18 5015.3 -R.61 124.40

DIFFERENTIAL ¢at_[CTlON8 MID-CouRsE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

10[ 1.2702 TNA 2.8425 TC-19.2578 BAU 2.5451 SGTt3526.3 Sat 804.7 SG3 955.1 ST 2637.0 $R 481.4 SS T55.8

.2606 RmA .1874 RC5 -.0499 FAU .17L_L_9 RRT .4578 RRI r .4110 RTF .0291 CRT .9190 CR$ -.4875 CST *.7743

FDE .2536 FRA 3.0435 FC-14.2199 BRP 419412 Sr_53340.0 223 -.041_4 R13 .8831 LSA 2931.1MSA 508.? SSA 35.9

BOlE 1.2987 BRA Z.8494 BC518.8579 FSP 3172 $19113529.0 SGZ 543.9 ?HA 1.14 ELI 2871.4 EL2 187.5 ALF 8.RO

LAUNCH DATE DEC 3 IR$4 FLIGHT TIN( 374.00 ARRIVAL DATE DEC 12 1965

HELIOCEMTRIC CONIC

RL 147.48 LAb -.DO

RP 208.01 LAp -1.84

MC 316.608 r,L 21,95

PLANETOCENTNIC CONIC

C3 tO.SST VMb S.215

LNCM AZMTM LMCH TIN|

SO.O0 15 55 2

$0.00 10 S 24

I90.OO 17 28 50

100.00 11 10 IT

110.00 19 T 32

11D.00 11 48 5

D|FFERENTIAL C_RRECTION$

?DE 1.169A TRA 3.ORBS TC-18.8_OS BAD 2.5T33

ROE .2625 RRA .1872 RCS -.0138 FAU .IG440

FOE .1445 FRA S.0420 FC-lS.7692 BSP 480_J

ODE 1.1986 RRA 5.0345 BC318.9205 FSP 3048

DISTANCE 817.117 EARTH TO MARS

LOL TO.ST VL 83.118 GAL -1.88 AZL 87.92 HCA 242.10 liMA 188.72 ECC .22026 INC 2.0805 vl 30.214

LOP 512.25 VlP 25.855 GAP -11.58 AZP 20.97 TAL $42.57 TAp 251.67 RCA 147.02 APO 230.42 V2 24.341

&p -3.79 ZNI. 104.92 2AP 56.82 (TS IT4.93 ZN£ 58.42 [31[ 1TT.28 ZAC 81.83 (TC 25T.11 CLP SG.SS

QLA 21.24 RAt. 188.40 RkO 8867.4 _I(L 11.4?7 PTH 2.00 _ 4.807 SpA 2.14 RAP 189.58 (CC 1.1701

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH IMJ TIN| PO CST TIM INJ 2 LAT INJ 2 LONG

2800.25 -20.18 81.84 44.31 92.80 18 39 42 2200.5 -27.50 75.24

8921.07 -S.RT 159.71 59,48 82.42 11 9 45 S881.1 o10.80 152.91

2421.55 -29.54 59,02 44.21 94.79 18 10 21 1821.$ -28.56 50.$5

3795.tt -5.?$ 143,19 38.81 60.82 12 13 5 5195.2 -9.65 136.55

6182.55 -$2.82 35.08 45.70 90.28 19 45 54 1562.5 -31.18 28.25

3646.77 -2.91 132.44 5?.03 55.93 12 48 51 3046.8 -7.31 125.16

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

987134_.0 _ 901,Q 3GS 915.5 ST 2136.8 SR 481.4 SS 740.8

RRT .4055 IF .3758 RTF .9830 CRT .8894 CRS -.3701 CST -,7505

_|$475.4 223 -.O_S? HiS .9850 LSA 2825.S MSA 531.8 SSA 35.6

S8113464.Z SG2 549.9 ?HA 1.05 ELI 2770.1 EL2 217.4 ALF 8.95

LAUNCH OAT[ DEC S 1964 FLIGHT TIN( STE.O0 ARRIVAL DATE DEC 14 1985

HELIOCENTRIC CONIC DISTANCE 821.448 EARTH TO MARS

RL 147.48 LAb -.00 _ 70.8? V1L 33,125 GAL -2.03 A71 87,94 HCA 245.35 SMA 189.84 ECC .22185 INC 2.0518 vl 30.214

I1_ ZOT.S& LAP -t.84 L(_ 3_4._1VP _3.1t&t GAP -1_.48 AZP _0.93 TAL 348.78 TAp 232.1_ RCA 146.94 APO 230.73 _2 26.357

RC 559.645 GL 21.52 r,P -5.68 ZAL 106.45 ZAP 39.18 (TS |74.02 ZA( 57.45 ETE 177.25 ZAC 82.04 [TC 257.05 CLP 34.00

PbAI41[TOCEMTRIC CONIC

CS |0.48R VHL 3.219 DLA 20.28 RAL 187.98 MAD 6587.4 VEL Sl.484 pTH 2.00 VHp 4.881 SpA 1.99 RAP 170.14 ECC 1.1728

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT INJ LON_ INJ RT ARC |NJ AZMTH |NJ TIN( PO CST TIM INJ 2 LAT INJ Z L(_G

SO.D0 lS 9 34 2781.15 -28.05 78.99 45.44 94.22 18 55 55 2191.1 -27.$5 70.44

$0.00 R 38 38 4026.08 -5.55 182.25 40.57 62.19 11 4 2 3426.1 -9.23 155.51

tOO.D0 17 44 S 2458.45 -21_.52 58.45 45.31 99.12 18 24 58 1858.4 -28.16 47.83

100.00 11 5 D 5205.99 -4.41 145.45 59.95 60.41 12 8 54 5206.0 -8.32 138.84

RiO.GO 19 20 22 2155.09 -32.55 32.68 44.76 101._ 19 59 17 1555.1 -30.69 24.27

110.00 II 45 IR 3680.12 -I.SS 154.18 58.21 55.95 1_ 46 38 5080.1 -6.10 127.$4

DIFFERENTIAL C_RRECTiON$ RIO-COURSE EXECUTION ACCURACY ORBIT OET[RNIMATION ACCURACY

TIDE 1.0654 TRA 5.2_05 TC-18.5510 BAU 2.8015 SGT13505,2 SGR 592.1BG3 878.9 ST 2846.S SR 482.0 SS 733.2

flOE .2451RRA .1968 RC5 .0174 FAU .15670 RRT ._9_ RIRF .5404 RTF .9825 CRT .8520 CR$ -.2700 CST -.7310

FD[ .0422 IRA 3.03?5 FC-lZ.RSS7 BSP 47441 S89|3808.4 22_ -.0_48 RIS .9827 LSA 2781.7 MSA 555.8 SSA 35.2

DOE 1.0879 9RA 5.2265 9C818.5510 FSP _927 SGItSS97.0 SG2 555.8 ?HA .93 EL1 2878.2 EL2 249.4 ALF 8.90
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JPt. TIM _1_1OO EABrrH--MARS TRAJ[CTONIII EVIL. !, 1964)

LAUNCH DATE DEC 3 1954

HELIOCENTRIC CONIC

RL (4T.4S LAL -.00

RP Z07.73 LAP -1.85

RC 3Z0,558 GL 21.15

PLANETOCENTR1C CONIC

C$ lO.GSO VHL 3.265

LNCH AZNTH LNCH TIN[

• 0.00 19 25 S2

90.00 9 51 I

1DO.DO 17 56 St

IOO.00 11 0 22
110.OO 19 33 l

110.00 11 41 42

FLIGMT TINt 378.00

DISTANCE •IS.T?•

LQL 70.67 VL 53.131 GAL -2.19 AZL iT.•• •CA |44.ii _NA

LOP 315.45 VP 23.•19 GAP -11.54 A_ •0.89 TAt. 34T.93 TAP

_p -3.57 ZAL 10T.IS ZkP 35.51 ETS 1T4.0t ZM 54.51 ETE

ARRIVAL DATE DEC IS IBiS

EARTH TO MARS

119.94 ECC .9227T IMC 2.0458 Vl 50.914

858.54 •CA I4S.D4 APO 931.05 V2 2S.$T3

1T7.24 ZAC DE.IS ETC 954.99 CLP $5.36

OLA 19.31 RAL 148.t2 RAO SilT.4 VCL 11.491 PTH E.OO

L-I TEN[ INJ LAT INJ LQIM_ |NJ RT AK tNJ AZNTH |NJ TIME

2725.•• -ET.•I Ti. LqD 4•.5• 95.59 l? 10 $i

4019.89 -4.15 I04.T_ 41.T$ 41.94 10 58 it

9489.91 -89.05 53.H 4•.48 •T.39 19 3t 15

3845.09 -3.04 14T.44 41.13 •0.85 18 4 19

9188.$4 -39.19 30.00 45.?0 IO8.19 80 8 30

3T13.4t -.$• 133.91 $9.44 35.88 It 44 $0
DIFFERENTIAL CCRRECTIONR

TOE .9595 11A 3.4810 TC-IE.4475 JAU 8.4800

ROE .EIRR RRA .104_t RC$ .0413 FAU .14_

FOE -.OStl FRA 3.0_ FCo18.11T? SaP 471349

ROE .9953 NA $.4hT SC310.44T4 F_

NID-COUIII_ IN[CO?iON ACCUIACY

MTI5?tI.• IM llt.t K3 •5•.3
mT .8SIS W .30SO 9_ .MS

115T39.• _ *.0_19 913 .8993

_113TtT.$ _ 591.4 ?HA .94

FLIid4T TINt $90.00

DISTANCE 050.110

LQL TO.•? _ ,,.1, GAL -L,$ A_ •?.iT •CA t4i.99 8NA
LaP 319.T8 _ 84.014 •Ap !! , Ap JQ.•3 TN. 34T.N TAP

, -$.49 Z_ IN.,, ZAP _.89 IT• IT4.00 ZA[ 3i.39 IT[

4.•56 DPA 1.98 RAP 170.T4 ECC 1.1754
PO C|T TIN IHJ 8 LAT INJ E L_G

8185.• *ER.T5 iT.T•

3499.• -T.RT 159.01

1988.• -IT.T8 45.44

3849.1 -T.O0 t41.09

1591.$ -30. IT 99.$5

3113.4 -4.94 199.T0

_IT OE_RNINATIOII ACCURACY

ST 85••.4 N 495.1 DR T$1.9

CRT .•O39 CRR -.1TlI CRT -.Tl•l

LSA 8039.1 NSA ST•.? IRA $4.I
ELi 8390.! ELI ml$.0 ALF S.T•

LAUNCH DATE •[C 3 tlqN

HELIOCENTRIC CGNIC
ML 14T.41 LA4. -.00

RP 8OT.•O hAP -1.09

MC $RI.493 II. mO,ll

PLAN[TOCEN11UC CONIC
CS 10.•S1 _ $.94

LNCH AZliTH LNCH TINt
• 0.00 11 41 |

90.00 • 45 55
100.00 18 13 E0

IOO.O0 10 55 51

110.00 19 45 30

110.00 11 40 18

DIFFERENTIAL CCRRECTIONS

TOE .9489 TRA 3.8873 TC-1B.5123 BAU 8.4565

ROE .2719 RMA .1953 RC3 .OT3T FAU .1410T

FOE -.1_97 FRA $.010S FC-11.3194 9_ 4•433

ODE .8914 BRk $.032S •C310.3184 FJP 86•4

AMMIVAL OAT[ DEC 10 iDeS

E/dell4 TO |k4R•

IN.08 ECC ,883T4 IRe 8.1_91 Vl 50.815

288.94 •CA 14•.T0 APO 891.90 V| iS.SOS

1??.94 Z&C J9.48 ETC 9SOON CAP 54.?3

OLA 18.11 R_ 100.10 RAO •SIT.4 YEA 11.500 PTH 8.00 VHP 5.033 DPA I.I5 RAP tTI.S3 ECC 1.1T99

L-t TINt INJ LAT INJ L_iiG INJ RT ARC INJ A_4TH INJ TIM( PO C•T TIN IMJ 8 LAT |NJ • LONG

814_1.8i -8T.55 73.72 47.75 •t.83 l? 85 51 2OIHl.$ -•l. IR i5.| !
4118.75 -Z.T8 167.11 48.95 61.81 10 54 7 3518.T -R.$8 1_0.44

9590.61 -88.74 51.64 47.56 •8.59 18 55 11 1700.• -IT.IS 4$.15
$885.65 -1.72 149.83 42.36 60.15 18 O 43 380S.6 -$.48 145.80

9102.30 -31.79 Z•.06 46.88 103._T 90 90 3£ tS09.$ -L_.14 80.5I

3746.71 .91 157.65 40.T1 55.83 18 48 45 $14E.T -$.30 151.44

MID-C_RSE EXECUTION ACCuRACy _IT OETERNINATIGN ACCURACY

SGT13858.8 SM 595.0 IG3 808.5 ST 8SOT.$ M 484.• SR T35.4

MR? ._088 RIHr .tTIE RTF .909| CNT .?4it CR9 *.OTIS CiT -.TI44

_I$iiS.i N85 -.C_i? 9|3 .9991 LMA 859i.8 NIA SOl.4 iDA $4.1
K113054.0 _08 SOT.| ?HA .T4 ELi 1554.0 ELM 51T.4 ALF 8._8

_AUNCH DATE DEC S 1S44 FLI$NT TIME $88.00 ARRIVAL DATE DEC 20 1955

HELIOCENTRIC CONIC

RL 14T.45 LAL -.00 LCd. TO.IT _ 55.14S &AL

RP ZO?.4i LAP -1.i5 LOP SIT.OR _ 84.039 GAP -II.TT A_P •O.T8 T&L 346.84 TAP

RC 3_.ESS GL _0.41 &p -$.40 Z&L 111.08 RAP $4.8T ITS IT$.H EM 54.66 ETE

PLANETOCEMTRIC C_iC

C3 11.013 VNL 3.311 OLA 1?.34 RAL 111.44 IA_ •liT,4 V_L It.iN PTN 8.00 V_P S.IlO D_A 1.44 RAP ITS.IT [CC I.IR£t

LNCH AZMTH LNCM TIRE L-I TIM[ IMJ LAT IMJ _ lMJ Rt AIC lMJ A_MTM INJ TIN[ PO CIT TIM IMJ 2 bAT INJ E LONG

90.00 1S 55 T 8654.18 *IT.El Tl._ 48.93 •8.08 IT 40 11 8054.1 -85.06 IE.ST

10.00 R 40 $3 4Ii4.84 -t.48 199.4• 44.81 II.T8 10 4• 4T 3554.0 -5.19 lIE.MS

IO0.00 10 87 L_ |$i9.6T -N.40 49._ 48.T3 •9.75 19 4 4• 1759.5 -S4.TT 40.96
IO0.O0 10 51 12 _4.78 *.40 liI.N 43.84 IO.|I |l ST 18 3384.T -4.3? 24S.44

110.O0 IS ST 4_ _OT•._ -$I._ 8T._ 49.00 104.$0 20 32 84 14TT.O *_9.10 1R.T4
110.00 11 34 5 •TTi.•• 8.18 189.J9 4|.03 55.88 12 41 3 3180.0 -8.31 155.10

DIFFERENTIAL C_RII_CTIQNI NI0*CoUMliE EXECUTION ACCURACy oIIgIT DETE•NINAT|ON ACCURACY
TOE .T$65 T_A $._413 TC-tI.lIT8 _AU 8.0_4_ _Tl$IT8.4 _ 5•4.5 K3 781.9 ST 8468.8 M 4iT,t iS 741.0

ROE .ETSt iRA .1948 Re3 .C_ FAU .1_4_i RMT .L_SST R_F .8364 flTF .9619 CRT .6|44 CRR .0188 CIT -.T181

FOE -.2805 FRA $.0058 YC-10.3i84 9_P 4_ _G_1599|.0 983 0.0878 R15 .•OI• LiA 8548.T NSA R|$.1 R_A 38.4

tOE .Tits IRA 5.44_ BC318.14T! FSP 8585 _1159T9.3 SG_ tTE.4 ?HA .46 EL1 8455.T ELI $31.9 AL_ ?.iT

OlIT/mC( 834.439 EARTH TO MARS

-8.51 A_ $T.99 •CA 847.18 _NA t_.St ECC .EMITS |MC t. OOTS VI SO.IlL

833.$S •CA 144.S8 APO 851.T5 VE £6.402

177.83 _AC It. It [TC tSS.il CLP $4.11

LAUNCH DATE DEC $ 1_4 FLIGHT TINt 384.00 A_RIV_ 9A_ O_C I_ II_ll

HELI¢CENTRIC C_NIC DISTANCE 838.768

RL 14T.44 LAL -.DO L_ TO.ST _ $E.liM _b -8._8 AZ_ 88.01N[A

Mp _OT.$4 LAP -1.05 I_P 859.84 VP IM.0_4 SAP -11.9T AZP 90. T3 TAL

MC 583.141 GL _0,01 _p -|.88 8AL 118.1T 8_ $3.•T ITS 173.98 ZAE
PLANETOCENTI|IC C_NIC

C3 11._90 V_ 3.1410_A |•._4 M_ I_.YO R_D 9_iT.4 VEL 11.519 PTH

LNCH A_qiTH LNCH TIN[ Lot TINt |MJ bAT IMJ LONG INJ R? ASC
90.00 ST 104• 8_M$.81 -8_.9| •4.MM t0.14
90.00 • $S 18 _194.89 0.O0 tTI.TT 45.58

100.00 18 41 89 8|1m.4| -N,04 4Y.Dt 4•.91
lOt. DO |0 4l 8 3018.44 ,N 1i4.10 44.97

110.O0 20 • 54 |0$8.83 -_0._ 83.41 49.14

110.00 11 $5 51 _415.8_J $.48 141.15 45.38

01FFERENTIAL CC_RECTIONJ
TOE .$218 T_A 4.0_21 ?C-t?.940| I_U I.Tt18

ROE .2610 iRA .1929 RC5 ,18|T _AiJ .11799

FOE -.2959 FRA 2.9545 FCi-•.9OS! Blip 49483

BD( .t818 BRA 4.0667 BC517.9497 Flip 84TT

[_11_ TO N6R•
248.30 _A 189.$3 ECC .88588 IRe t.9094 vl _O.814

343.$? TAP 993.T! RCA 149.39 APO 989.04 v9 N.iI•

$$.70 8T[ I?T._ 8A¢ 98,91ETC 959,98 CAP $E,$•

8.05 VHP §.199 OPA 1._1 RAID 178.11ECC 1.t•S•

INJ A_MTH INJ TIN[ PO COT TIN INJ 8 bAT |NJ 8
89.11 t? 14 $0 8081.3 -tl.3T N.ll

41.98 10 41 4• $1H.$ *$.•T 19J.14

100.01 1• tO 10 IT89.4 -•@.li _4.•T

10.19 It 14 I IH3.4 -3.0T 14T.11

105.81 10 44 4 1431.$ -L_.t5 IT.0•
5S.•T 18 3• 31 $215.3 -I.05 154.11

NIO-C_URSE Ev_CUTI_N ACCURACY QII_IT OETER_INATIQN ACCURACY
80T14099.3 SiR 594.5 SG3 T38.0 ST 8431.• M 499.R $S 753.1

RRT .837? RRF _0t? RTF .••14 CNT .$10S CN$ .0949 CiT -.TSI4
JG_14111.R 923 -.0888 913 ,9614 LSA 2516.7 MSA 141.1SSA 39.?

S0114100.0 SG8 5T7.4 ?HA .58 EL1 2455.7 EL2 585.0 ALF 7.17
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LAUNCH DATE DEC 3 1_4J4 FLIGHT •IRE $89.00 ARRIVAL DATE DEC £4 1915

HELIOCENTRIC CONIC

RL 14T.46 LAL -.00

lip E07.81 LAP -1.89

RC 3E$.190 GL 10.50

PLAN(YOCENTHIC CONIC

C3 ll. SS• VI_ 3.)H19

LIA(N AZMTN LJCH Till[

90.00 1T IS 10

DO.DO I It _D

1040.O0 11 34 14

100.00 10 44 t•

110.00 20 !1 SO

110.00 11 34 0

OIFtEm[NTIAL C,_IIIU[CTIQIIO

TO( .SOH _ltA 4.8901 tC*t•.tllt IAU •.•Ill

ROE .1114 MA .1111 RCi .14£1 FAU .11114

tD( -.]I$I FIA 1.114111 FC]-l.Oel4 liP 41101

ga[ .39N iRA 4.8044 OC$t•.TP_I tiP liT]

DISTANCE 84].014 EARTH TO NARI

LOL TO.I• VL 3].159 GAL -2.15 AZL RO.05 NCA 249.14 IRA 1N.4I ECC .2111] INC 1.1•El vl 50.£14

LOP 320.50 Vp 24.08T GAP -11.9T AZP 90.t9 TAL ]44.41 TAp 834.19 RCA 140.41 APO ZSE.4S V£ 21.488

_p -3.13 ZAL 114.12 EAt S].OS [T3 19].09 ZA[ $E.OI [TE 199.EI ZA¢ 13.1] ETC ISI.•9 CLP 32.94

DLA 13.]3 RAL 193.93 RAO 1519.4 V[L 11.i30 PTH !.01VHP 5.190 DPA 1.09 RAP 193.11 ECC 1.1102

L*| TIN( |NJ LAT INJ _ |NJ RT ARC INJ AalTN |NJ TIN( PO CIT TIN INJ Z LA• INJ E LONG

E$II.99 -+i.5S II.M If.IT 100.21 |0 • 80 111419.1 -t4.1• 51.4£

4139.1] 1.14 174.09 41.II It.TI 10 A • M]T.I -I.$5 11T.43

E$00.41 -ET.I3 45.11 51.$] |0|.11 19 ]] |3 I?OO.A -8S.T4 31.11

4001.84 E.E! 131,11 41.H IO.ll 11 $1 • $401.1 -1.?7 14t.19

tOL_o4t -SO.St t$.•t 50.$1 191.11 H$S SAI 1481.4 -tT.I9 15.40

3041.11 4.T| 14•.IT 44.?1 _.ll 10 M ? )141.I .14 131.11

NiO-COIRIE INECUTIGN A¢¢uilACT QIIIIT D[TENItlNATION ACCURACy

• GTI48|T.t i IHIS.O K• MIt.t IT 14it.4 18 41].0 It TII.?

NmT .JO_l NmF .IT37 II11_ .I_O0 CRY .5191 CR9 .1999 COT -.T443

IfAlI4L_•.O Rn -.0194 l|$ .9400 LSA 1511.9 N_4 155.1 IDA 32.0

KttitlT.I _ 188.1 _ .50 EL1 1445.R ELI 415.9 ALF 1.31

LAUNCH DATE DEC ] 1114 FLi_T TINE )08.00 AIIRIVAL DATE DEC El 1915

HELIOCENTRIC CONIC

NL 14T.49 LAL -.00

IP !0•.11 LAP -1,15

IE 314.83$ k 19.11

_L_TOCENTIIC CONIC

C3 11.040 VNL ].441 OLA

LNCH AZNTN LNCH TIlE L-I TIN[ INJ LAT

90.00 IT 19 11 U59.43 -II.lT

90.00 • IT 14 4tiT.T| 2.5]

1DO.O0 |1 I 1] !_T2.41 -8T.24

I00.00 IO 41 ] 40!H).ll 3.51

110.00 L'O" ]] SS t005.22 -30.01

$10.00 11 52 It 5171).94 5.90

01FFEBTIJ_ ¢_NN(CTION$

TO[ .)841 1HA 4.sL_J TC-IT.4949 BAU 2.7950

NO( .tit4 _A .tOSS RC• .$959 tAU ._54T0

FOE -.425] FRA 2.9_1| FC_-I.]•tO •iP 30]•1

gO[ .4134 IRA 4.5]01 B¢]1•.4997 FSP 8271

01•TINt[ 14T.411 [MTH TO NAN]

LOL TO.•• VL $3.11T I_L -3,03 AlL II.01 NCA 150.21 II4 SN.$I [¢C .lilt0 IM( 1.9339 vl 30.814

L_n ]21.IT W 14.101 GAP -tt.N AZP 10.14 TAL _4].50 TAP E$4.50 KA 141.]4 APO liE.R3 vE E1.439

fAD -].ST EAL 115._• ZAP M.5_ EEl 173.95 ZA[ 52.00 ETE lET.21, ZAC I].AS ETC 159.•0 CLP 38.31

14.]1 HAL 115.20 RAO O_J•. ] V[L 11.542 PTH 2.01V_P 5.]50 OPA .l] RAP I•].S] ECC 1.1949

|NJ LONG |NJ RT ASC INJ AZMTH INJ Till[ PO CIT TIN INJ R LAT INJ E LONG

14.54 52.12 101.tt 18 E1 52 1t31.3 -84.31 39.34

1T6.31 40.2• 11.70 10 30 41 HT•.T -1.15 111.11

43.17 5E.31 102.00 1• 40 S 10?2.4 -R5.21 34.9T

190.$1 47.75 10.30 I1 48 15 $440.0 -.iT 131.Tl

11.01 51.91 107.10 21 ? t 1403.2 -8T.4] 1].93

144.93 4•.11 SO.t• 12 39 31 _l_TI.9 1.S_ 131,40

MID-COURSE EXECUTION ACCUIACY ORIlT OETENNIIIATION ACCURACY

SGT14339.] _A_ 594.0 SG] 945.t IT 144T.] M 411.1 SO •T9.•

fiR• .ITS3 !_ .t42T RI_ .9904 CRT .4431 ¢1$ .1319 CST -.TS4E

SGB14345.• R_3 -.050_ 215 .900] L$A ISEI.E NSA 164.4 OSA ]1.8

S91|4333.? $98 58_.T •HA .4_ ELI 8457.5 ELI 443.3 ALF 5.31

LAUNCH OAYE OlC 3 1164 FLIGHT TIN( $90,00 ARtlVAL OATE DEC El Ills

HELIO(IMTtl¢ _lC

RL 14Y.49 LAL -.00

IP IOT.OI LiP -t.lS

iC 385.1TI 14. Sl.Tl

PLa41(TO(IiTIUC CONIC

C$ 18.1S0 _q_ 3.41ki OLA

LNCH A_TH LNCN TIN( L-! TIN[ INJ LAT

90.00 IT SI _J 1530.81 -85.7T

90.00 I 83 )4 431T.10 3.83

tOO.O0 tR 81 11 8845.41 -89.81

100,00 10 ]? St 4077.18 4.?8

110.00 IO 4S 11 1918.75 -_.90

110,00 11 30 81 3913.30 ?.24

DIFFEREN•IAL CItRIC•IONS

TOE ._IRO 11A 4.TO94 TC-17.188_ 1Au _.T988

ItO[ ._•SORRA .19T0 RC3 ,iTS• FAU .tO•ST

FOE -.4819 ERA 8.9053 tel-•.TEl] •IT 50650

BOO ,_990 •RA 4.T?]0 IC]17.1191 tip 8171

DISTANCE 851.739 EAR•H TO NARS

LQL TO.l• VL ]3.174 GAL -3.81AZL 01.01 HCA 858.17 _A 110.78 ECC .8|13| IMC 1.1391 VI 30.814

LOP ]E].O) _p 14.130 GAP -18.19 AZP 90.59 TAL 348.90 TAp 834.05 RCA 146.81APO 833.£8 V8 11.441

GP -3.10 ZAL 11T.8] EAt 3|.91 ITS 173.94 zA[ 51.14 ETE 1TT.80 ZAC I].S7 ETC 851.14 CLP 31.11

13.31 RAL 191.44 RAO 1397.3 VEL 11.556 PTH 8.01 VHp 5.433 OPA .39 RAp 174.11 (CC 1.8000

INJ LONG lNJ RT A$C |NJ AZNTH INJ TIN[ PO CIT TIN INJ 8 LAT INJ E _ONG

98.50 53.00 I08.1T 11 35 • 1930.3 -85.83 54.31

171.56 49.73 61.98 10 31 38 ]7t7.1 .05 171.91

41,28 53.6] 103.71 19 SI 41 1941.4 -ld.l• 33o14

160.40 49.81 60.46 11 45 54 _4?7.9 .91 153.81

80.44 58.73 107.9] 81 18 15 131_.8 -RI.R4 18.31

14t.]• IT.El 59,30 12 35 42 _31].3 8,79 140°14

RIO-COURSE EXECUTION ACCURACY ON21T OETE2NINATION ACCURACY

SGT14446.3 SCA_ 3•7.4 K3 613.1 ST 8411_7 M 100.5 O1 709.3

RRT .tilt I1_ .t183 R'I_ .•?•7 _lIT .]543 CR• ,IOTA CST -.T959

S9814451.9 RI] -.0380 Nil .9797 LSA 8591.0 NSA 119.3 $OA 30.5

S9114446.9 SG8 390.9 THA .35 ELI 84RI,] EL_ 466.8 ALE 4.24

LAUNCH DATE DEC 3 SlHi4 FLIGHT TIN[ ]98.00 /dlIIVAL DATE DEC ]0 1915

_[LIO¢ENTRIC C_NIC

RL 147.49 LAL -.00 LQL 70.09 VL

lip EO•.O0 LAP -1.84 L_P 324.]0 VP 24.110 GAP-18.30 AZP 90.35 TAL 341.76 TAt 835.19 R¢A 141.09 APO 133.18 VE 26.459

RC 3E9.303 GL 11.35 GF -3.04 ZAL $1t.71 EAt ]1.42 ETS 17].98 ZA[ 50.30 ETE 197.80 ZAC 13.79 ETC 851.$9 CLP 3_.29

PLANETOCDil_IC Civic

C3 18.488 VNL 3.334 DLA 18.]7 RAL 197,67 RAD 059T.3 V[L 11.570 pTH 8.08 VHP 5.511 O_A .]S RAP 175._9 ECC 1.1015

LNCH AZMTH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC |NJ AZIATH INJ TIN[ PO CIT TIM INJ E LAT |NJ _ LONG

10.00 11 I I$ 1501,11 -85.]S 90.$5 55.20 10].01 tl 41 5 1t01.2 -8],30 58.4t

90.00 • |0 S• 4117.$5 S.10 110.79 51.88 i8.11 10 It _ ]959,S 1,33 194.14

100.00 1• 14 A lit•.]• -80.]9 $0.40 54.•1 104.51 I0 II 4 1111,4 -14.13 31.39

100,00 10 14 $• 411§.S• 0.04 108.41 50_T1 10.IT _1 4] _ ]$1].9 E.09 115.93

110.00 80 141 $I 1t41.04 -L_9.14 11.98 5].09 101.78 II !1 19 1301.0 -89.]0 10.tl

110.00 11 8R 3] 1140.IT 8.41 140.17 4•.81 $1.TI 18 ]4 40 314@.? 4.01 141.19

DIfFErENTIAL ¢CItRECTIGN• HID-COURSE EXECUTION ACCURACY Q21JIT DETERNINATION ACCURACY

TO( .1397 TEA 3.01N TC-19.18_5 IAU _.8195 KT14557.• _GR 594.1 _G] 90_.1 IT 85]3.8 141 504.8 $S •99.3

NO( .3011NNA .1843 RC3 .19]? FAU .10880 RRT .1110 RNF .0_89 RTF .9?90 CRT .8950 CR$ .351T CST -.1077

tO( -.5314 FlEA 8.9715 FCS-?.OIUO lip 51331 SG•14191.• RS] -.033] R13 .•?•0 L&A t$81.8 NSA 6T0.8 33& _.?

DO( .3311 IRA S.0833 BC311.1997 FSP 2075 S9114537.• SG8 5•4.9 •HA .88 EL1 8538.9 £L2 481.9 ALF 3.14

OIITANCE 159.030 EARTH TO NARS

3].181 GAL -3.39 A_L 11.OI HCA 853,44 144A 119.05 ECC .8]05• INC 1.1280 vl 30.814

IT09



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE O[C 3 1964

HELIOCENTRIC CONIC

RL 147.4& LAL -.00

RP 2OR.MS LAP -1.84

RC 327.330 GL 1•.90

PLANETOCENTRIC CONIC

C3 12.855 VHL 3,558

LNCH AZMTH LNCM TIME

90.00 18 19 34

gO.O0 9 15 32

1OO.00 19 45 59

1OO.00 10 32 8

110.00 21 7 53

110.00 11 27 23

FLIGHT TIN( 394.00 ARRIVAL DATE JAN 1 1966

DISTANCE 800.369 EARTH TO MARS

LOL •0.87 VL 33.188 GAL -3.56 AZL 88.09 HCA 254.70 SMA 109.98 ECC .25192 INC 1.9063 vl 30.214

LOP 325.58 VP 24.169 GAP -t2.41 AZP 90.50 TAL 340.8E TAp 255.52 RCA 145.8E APO Z34.04 V2 24.467

GP -2.97 ZAL 120.53 ZAP 30.90 ETS 1TS.iI ZN[ 49.47 ETE 177.19 ZAC 84.01ETC 258.55 CLP 30.•7

D_A 11.36 RAL 190.89 MAD 6567.5 VEL 11.586 PTH 2.03 VHP 5.602 OpA .11 RAP 175.00 ECC 1.2116

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ Z LONG

2475.14 -24.92 58.6D 56.53 103,90 19 0 49 1875.1 -22.76 50.68

43DS.99 6.35 183.01 52.75 62.35 10 49 49 3797.0 E.SO 176.34

2194.29 -25.95 37.73 58.23 105.39 20 43 13 1594.5 -23.58 29.73

4153.07 7.29 184.57 54.25 60.93 11 41 21 3553.1 3.56 157.90

1940.08 -28.87 17.4? 55.27 109.47 21 40 13 1540.1 -25.75 9.51

3980.04 9.73 149.96 50.76 $7.07 12 33 43 3580.0 5.53 143.84

DIFFERENTIAL CCRRECTIONS

TIDE .0129 TRA 5.ETTS TC-16.5616 BAU 2.848?

ROE .313D NRA .1817 RE3 .2070 FAU ,0084D

FOE -.5•81 FRA E.8535 FCS-S.48S7 BSP 51784

DOE .3141 BRA 5.2809 BC316.5629 FSP 1982

LAUNCH DATE DEC 3 19114

HELIOCENTRIC CCNIC

RL 147.45 LAL -.DO

RP 2DE.IS LAP -1.83

RC 3ER.tSR GL 1T.48

PL AN[TOCENTlt I C C(_41E

C3. 13.255 VML 3.141

LNCH AZNTH LNCH TIME

90.00 18 SE 29

90.00 9 13 18

1OO.00 19 58 59

100.00 10 29 29

110.00 21 18 58

110.00 11 26 O

DIFFERENTIAL CORRECTIONS

TOE -.1152 TRA 5.5444 TC-18.2197 BAU 2.8745

ROE .3241 RRA ,1785 RE3 .4185 FAU .09050

FOE -.6184 FRA E.7928 FC$-5.9110 BSP 52233

BDE .3421 8MA 5.$473 8C318,2212 FGP 1889

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SG714684,9 $GR 601.0 SGS 571.8 ST EGDS.4 SR 509.3 $8 808.8

RRT .0902 RRF .0538 flTF .9781 CRT .1794 CRS .4004 CST -.8484

Sr_14877,2 R23 -.0548 R13 .978| LEA 2693.6 MSA 697.6 SEA 28. 9

$Gl14885.0 SG2 598.6 THA .21 EL1 2607.1 EL2 500.7 ALF E.OD

PLIGHT TIME 396.00 ARRIVAL DATE JAN S 19S8

DISTANCE 084.677 EARTH TO MARS

LOt. •0.87 VL 33.196 GAL -3.7? AZL 08.11 HCA 255.97 Si4A 190.11 ECC .23332 gNC 1.8905 Vt 30.214

LOP $26.85 VlP E4,187 GAP -1E.S3 AZP 90.46 TAL 339.8T TAp 235.84 RCA 145.75 APO E$4.47 V2 ES.4T4

GP -2.91 ZAL 121.87 ZAP 30.38 ETS 173.60 ZAE 48.55 ST( 177.18 ZAC 84.25 ETC 255.47 CLP 3O.ES

OLA 10.40 RAL 200.11 MAD 8587,§ VEL 11.803 PTH 2.05 VMp 5.888 DpA -.15 RAP 176.71 ECC 1.4181

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

2449.17 -24.48 56.91 57.80 104.69 19 15 18 1949.2 -24.83 48.86

4438.14 7.59 185.43 54.35 82.64 10 27 14 3834.1 3.SS 178.55

2170.15 -25.50 36.08 57.57 106.15 40 35 10 1570.E -43.04 25.14

4100.38 8.54 166.66 53.84 61.24 11 39 19 3590.4 4.61 160.05

1919.90 -28.40 16.08 55.58 110.17 21 50 58 1319.9 -45.40 8.E0

4013.41 10.96 151.76 52.35 57.42 IE 3E 53 3413.4 6.59 145.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14772.1 SGR 803.2 SG3 542.6 ST 4691.0 Sit 514.1 SS 915.S

RRT .0Q31 RRF .0259 RTF .9771 CRT .0972 CR$ ,4438 CST -.O4T8

$GBI4?D4.4 R23 -.0360 R13 .9771 LEA E780.9 MSA 682.1 SEA 28.1

S8114774.2 SG2 604.0 THA .15 EL1 4691.5 ELE 511.8 ALF 1.10

LAUNCH DATE DEC 3 1954 FLIGHT TIN( 398.00 ARRIVAL DATE JAM 5 1965

HELIOCENTRIC CONIC DISTANCE 868.980 EARTH TO MARS

RL 147.44 LAL -.DO LOL 70.87 VL 33.203 GAL -3,97 AZL 88.13 HCA 257.24 SMA 190.44 ECC .23478 INC 1.|744 vl 30.£14

RP 2OR.R1 LAP -1.55 LOP 328.10 VF 44.204 GAP -14.64 AZP 90.41 TAL 358.90 TAp 436.14 RCA 145.50 APO ES4.Sl VZ El. RIO

tiC 325.9•0 GL 17.03 GP -2.85 ZAL 123.40 ZAP 29.88 [TS 175.87 ZA[ 47.84 ST[ 177.16 ZAC 84.45 ETC 258.44 CLP 29.•S

PLANE?DEEM?filE CONIC

C3 13.SIT VHL 3.TO0 DLA 8.42 RAL SOl.31 RAD E567.5 VEL 11.522 PTH 2.04 VHP 5.778 DPA -.4E RAP 177.45 ECC I.EESS

LNCH AZ14TH LMCH TIN( L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ E LONG

90.O0 18 45 9 4424.43 -24.D4 55.21 59,2_ 105.43 19 45 33 1844.E -El. El 47.33

90.00 9 10 15 4475.03 8.80 187.45 55.94 62.90 10 24 SO 3075.0 5.10 180.•E

100.00 20 11 7 4145.98 -25.05 34.50 58.93 10S.86 20 46 54 1547.0 -EE.51 25.53

100.00 10 48 58 4227.52 D.73 1S8.75 55.44 61.60 11 37 25 3627.5 5.06 162.10

110.00 21 49 52 1900.50 -27.74 14.76 57.91 110.83 22 1 33 1300.5 -24.55 6.95

110.00 11 24 44 4046.76 12.18 153.58 53.98 57.01 12 34 8 3446.8 7.84 147.1•

DIFFERENTIAL CGRRECTION8 MID-COQRSE EXECUTION ACCURACY

TOE -.2443 TRA 5.0177 TC-15.8817 RAU 2.90E7 SGT14878.2 SGR 605.5 SG3 514.1

ROE .330tl RRA .1750 RC3 .2284 FAU .08488 RRT .0369 RRF -.0015 RTF .9760

FOE -.6537 FflA E.74?0 FC3-5.3589 6SP 52656 S8814888.5 RE3 -.0375 R13 .9760

804 .4113 8flA 5.8204 6C315.8634 FSP _799 S8114876.2 SGE 605.1THA .09

LAUNCH DATE DEC 3 1964 FLIGHT Title 400.00

HELIOCENTRIC CONIC DISTANCE 873.277

RL 147.45 LAL -.00 LOL •O.87 VL 33.210 GAL -4,17 AZL 88.14 liE4 258.50 SMA 100.38 ECC .23630

RP SOS.T? LAP -1.82 LOP 349.37 VP 24.220 GAP -12.78 AZP 90.37 TAL $37.02 TAp 436.43 RCA 145.39

tiC 329.T84 GL lS.59 GP -2.80 ZAL t24.91 ZAP 29,39 ET8 173.85 ZN[ 4T.05 ST( 177.17 ZAC 84.68

PLAI4ETOCENTRIC CONIC

C3 14.154 VHL 5.752 OLA 8.46 RAL 20E,50 RAiD 8567.6 V[L 11,642 PTH 2.04 VMp 5,865 DPA **69

LNCH AZI4TH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM

90.00 18 57 54 Z400.SZ -43.50 53.60 60.66 108.12 19 37 35 1800.3

$0.00 9 • 21 4513.67 9.98 189.67 57.59 63.36 10 EE 34 3913.7

100.00 EO 23 1 2124.74 -44.61 33.00 60.32 107.53 20 58 26 1544.7

100.00 10 24 55 4454.49 10.02 170.85 57.10 DE.SO 11 35 3g 3664.5

110.OO 21 40 37 1081.80 -E?.Z8 13.51 5R,27 111,44 24 11 59 1481.9

110.OO 11 43 29 4OBQ.OI 13.38 155.41 55.85 58.25 12 31 29 3400.1

DIFFERENTIAL C_RRECTION$ MID-COURSE [XECUTION ACCURACY

TOE -.3751 TRA 6.1000 TC-15.4R72 BAU 2.9309 SGT1407?.? SGIt 808.0 $83 486.4

RDE .3403 RRA .1711RC5 .2346 FAU .0704I RRT .01|5 RRF -.0281RTF .9?48

FOE -.6844 FRA 2.8975 FC3-4.8574 2SP 53084 S8814990.1RE$ -.0304 R13 .9?48

BO( .5084 BRA 6.1024 BC315.4890 FSP 1710 S8114977.7 S¢;2 608.0 ?HA .03

ORBIT O(TERMINATION ACCURACY

ST 2788.3 SR 519.1SS 822.0

CRT .0209 CRS .4SIS CST -.8544

LEA 2879.2 MSA 554.9 SEA 27.4

EL1 2708.3 EL2 519.0 ALF .23

ARRIVAL OATE JAN 7 1964

EARTH TO MARS

INC 1.8556 vl 30.214

APO 235.36 V2 26.464

ETC 256.37 CLP 29.27

RAP 178.16 ECC 1.2329

INJ 2 LAT INJ 2 LONG

-41.15 45.78

6.33 182.89

-21.90 25.19

T.09 164.18

-24.12 5.77

9.09 148.95

ORBIT DETERMINATION ACCURACY

ST 2896.2 SIR 524.3 SS 825.1

CRT -.0495 CRS .5181 CST -.878g

LEA 2987.4 M3A 646.4 SEA 28.6

EL1 2896,3 EL2 523.6 ALF 179.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAUNCM DATE DEE 3 ItHS4

H[LIOCEMTRIC C_NIC

RL 14T.44 LAL -.00

RP 206.T3 LAP -1,S|

RC $30.595 GL 13.15

PLAN[TOCENTR iE CONIC

C3 14.111 VHL 3.819

LNCH AZMTH LNCH TIN(

SO.DO 18 S 45

$0.00 R 4 35

100.00 ZO 34 42

100.00 10 ZE 19

110.00 81 51 11

110.00 11 2E Lq)

FLIGHT TIME 4DE.DO ARRIVAL DATE JAN S 1046

DISTANCE 8T7.SSS EARTH TO MARS

LQL 70.87 VL 33.218 GAL -4.37 AZL 89.16 HEA ZS9.TT SNA 1DO.S1 iCE .23TOG INC 1.$430 Vl 30.214

LOP 330.64 VP 24.235 GAP -|E.8S A_P 90.33 TAL 336.93 _AP 236,TO RCA 145.19 APG 215.83 VE 24.490

GP -2.74 zAL lED.42 ZAP B.DZ iTS |73.83 ZA[ 4S.ZT [TE ITT.lS ZAC 84.10 ETC ZSS.SZ CLp 28.AO

DLA 7.50 RAL 203.69 RAO 1567.6 VEL 11.664 PTH Z.D5 VHp 3.956 DPA -.97 RAp 173.91ECC 1.2412

L-I TINE INJ LAT INJ LONG IMJ fit ASC IRJ AZNTH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

ESTT.41 -Z5.16 52.07 6Z.QS lOG.TT 19 4D Z3 17T7.4 -20.64 44.$0

455Z.09 11.15 191.8D 59.28 63.80 10 20 27 3852.1 7.54 1SS.OT

E103.43 -24.16 31.57 61.74 108.16 21 D 46 1503.4 -21.45 23.$2

4301.20 12.08 172.1_ 58.79 62.45 11 34 1 3701.3 8.$0 163.2E

lS14.11 -23.64 12,32 S0.15 112.02 22 22 15 1264.1 -23.61 4.64

4113.3T 14.56 IST.EG 57.36 5S.T$ 12 30 54 3513.4 1D.SE 150.74

DIFFERENTIAL C_NRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5084 TRA t.3894 TC-18.1023 BAU 2.95D8 SGTS507T.2 _dm S1D.T SG3 459.S ST 3011.8 SR 529.S SS 825.0

RD( .350E RRA .lfdS9 RE3 .2433 FAU .OT4kO RRT -.0133 W -.0842 RTF .9T31 CRT -.1141C_S .5501CST -.8911

FOE -.7107 FNA E.6442 FC_-4.STGS 21P 53484 S48|5089.5 RD .0412 813 -.9733 LSA 3102.7 MJA 837.1SSA ES.S

BDE .6173 MA 6.3918 BC315.1043 FSP 1624 S4115077.2 SGZ 810.6 THA 1T9.97 EL1 3D12.4 ELZ 529.0 ALF 173.$1

LAUNCH DATE DEC 3 llHi4 FLIGHT TIME 404.00 ARRIVAL DATE JAN 11 1966

H(LIOCENTRIE CONIC DISTANCE 881.849 EARTH

RL 147.43 LAA. -.OOL_. 70.iF VL 33.293 GAL -4.50 A_L 08.17 t_A 281.04 m4A 280.15 iCE .23933

I_ ZOG.70 LAP -1.81LGP 331.90 _ 24.249 GAP -13.01 AZP 90.28 TAL 333.92 TAp 234.91 RCA 144.88

RC 331.403 GL 13.72 GAP -2.iS ZAL 127.81ZAP 28.45 iTS |73.81ZAE 45.50 ET( 177.15 ZAC 85.13

PLANETOCEM7111C CONIC

C3 15.200 V_. 3.1_R DLA 6.51 RN. Z04.SS RAO 6SiT.G _[L 11.887 PTH

INCH AZMTH t.NCH TIME L-I TIME INJ LAT INJ LGNG

90.00 18 El 43 2355.50 -29.72 50.81

90.00 D 1 51 431)0.24 12.21 194.11

100.00 20 49 11 2M3,0T -23.72 30.22

100.00 10 20 11 4337.91 13.23 175.01

110.00 _ 1 34 184T.1S -21.40 11.18

110.00 11 21 17 4145.60 15.75 158.15

DIFFERENTIAL C_N_CTION$

11)( -.1421 TRA S._ TC-14.T09S BAt) 2.9897

ROE .3SOT RtlA .1_4 RC3 .2406 FAU ,0IS|Hi

FDE -.T527 FRA 2.518 FC3-3.8274 BSP 53D80

liD[ .73T0 NA i.SSl2 8C314.7117 FSP t$3D

2.06 VHP 6.1_19 DPA -1.26

INJ RT AIC INJ A]54TH INJ TIME I10 CST TIN

63.53 107.37 20 O 58 1755.5

61.01 $4.22 10 t8 _8 3t)!)0.2

83.18 108.74 21 20 54 1485.1

69.55 SE.D5 11 31 tl 3737.9

68.01 111.55 21 32 21 1247.1

51.10 52.15 It 30 23 3341.8

MID-COURSEEXECUTIQN ACCURACY

SG715174.9 _ 613.4 SG3 433.S

RRT -.0374 RNF -.OTIT RTF .9717

S4815127.3 825 .0413 R_3 -.DTIT

S4115174.9 SGZ 612.9 THA 179.91

TO MArlS

INC 1.8273 vl 50.214

APO 231.3E V2 E6.493

ETC 253.27 CLP 28.34

RAP 179.SS ECC 1.E502

INJ 2 LAT INJ E LONG

-20.13 42.90

0.72 137.84

-ZO.D4 2E.SE

9.50 168.E8

-23.11 3.$8

11.54 13£.54

GMIIT DETENNINATION ACCURACY

ST 3111.9 JR 535.0 SS 813.9

CRT -.1724 CRS .5792 CIT -.8019

LSA 3222.T NSA 6_?.9 SSA E8.2

EL1 3134.3 EL2 52S.T ALF 170.27

LAUNCH DATE DEC 3 1944

HELIC_ENTRIC CONIC

RL 147.44 LAL -.OO

RP 204.48 LAP -1.SO

RC $$E.804 GL IS.El

PLAN[TOCENTRIE CONIC

C3 1S.TS5 VHL 3.975

LNCH AZNTH LNCH TIN[

SO.DO 19 33 Z?

GO.DO 8 59 ES

100.00 ZO 57 Z?

100.00 10 18 8

110.00 RE 11 47

110.00 11 20 10

FLIGHT TIM( 403.00 ARRIVAL DATE JAN !$ 19S4

91STANCE 881.1Z2 EARTH TO NARS

LOt. 70.87 VL 33.Z33 GAL -4.80 AZL 88.19 HCA 252.31 SMA 190.79 ECC .Z41Z8 INC 1.8121 VI 30.E14

LQP 333.17 VP Z4.211 GAP -13.13 AZP DO.Z4 TAL 334.91 TAp 237.E1 RCA 144.75 APO EGG.DE VE Z$.495

GP -Z.S4 ZAL 129.39 ZAP 28.DO ET$ 173.79 ZAE 44.74 ETE 177.14 ZAC 85.35 ETC £51.2Z CLP ET.SS

DLA 5.$3 RAL ZOs. Ol RAD SSS?.S VEL 11.?12 PTH 2.91 VHP 6.143 DpA -1.54 RAP liO.4$ iCE 1.2508

L-I TIN[ INJ LAT INJ LGNG INJ fit ASC INJ AZNTH INJ TIN[ I1_ C$T TIM INJ E LAT INJ 2 LONG

2354.57 -2Z.29 49.23 85.00 107.93 20 12 ZI 1734.S -18.S3 41.57

4320.11 13.39 196.55 12.7? S4.SZ lO lS 31 4GEl.2 S.S9 ISS.4E

E063.63 -ZS.Z9 28.94 64.64 109.29 21 31 51 1463.S -2D.45 2l.ll

4374.38 14.35 177.21 8Z.30 83,4D 11 31 3 3774.4 10.17 170.34

1830.98 -25.97 10.15 83.30 113.05 22 42 18 1231.0 -ZE.S2 2.57

417t.7T 16.88 I$1.CrZ 69.88 59.82 12 29 57 3579.8 IZ.74 154.31

DIFFERENTIAL CGRRECTIONs MID-COURSE EXECUTION ACCURACY

TO( -.778D TRA S.9SZ9 TC-14.30T5 BAU 3.DIET SGT112T0.8 SGR 411.1SG3 408.3

ROE .3T17 RRA .1574 RC3 ,2525 FAU .08394 RRT -.060_ _RF -.1044 2TF .9898

FOE -.7502 FRA Z.SL_ FC_-3.5O?I 8SP 34240 SG_15281.Z 821 .0455 R13 -.9891

BOG .9622 B_A 6.9947 BC514.3096 FSP 1457 S4115270.8 SG_ 613.0 THA 178.66

LAUNCh DATE DEC 3 1964 FLIGHT TINS 40D.00

14[LIOCENTRIC C_MIC DISTANCE 1_0.$87

RL 147.44 LA_ -.IX) LO_ 70.8T VL 33.240 GAL -5.0_ AZ_ 88.20 HCA 265.38 _4A 190.92 [¢C .24310

RP Lq_6.ST LAp -1.79 L_P 334.44 VP 24.273 GAp -13.ZT AZP 90.20 TA_ 333.87 TAp 257.45 RCA 144.51

RC 515.009 G_ 14.85 GP -2.59 ZA_ 130.63 ZAP _7.56 ETS ITS.7? ZAE 43.99 ETE 177.13 ZAC 85.58

PLAN[TOCENTRIC C.CNIC

C3 14.413 _ 4.051DLA 4.71RAL _q)7.1G RAD SSG7.T V[L 11.738 PTH 2.07 VHP 6.213 DPA -I.81

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM

90.00 13 44 58 2314.62 -21.84 47.92 66.50 108.46 20 25 32 1714.S

90.00 8 57 5 4813.$8 14.47 198.59 64,57 GS.SD IO 14 50 40GSoD

100.00 Z1 8 31 2043.11 -29.87 2T.72 68.12 109.79 21 42 36 1445.1

100.00 10 1S 12 4410.62 15.44 179.33 64.10 64.08 11L_9 43 5810.6

110.00 Z_ 21 50 1815.64 -ZS.36 9.13 1_.95 113.5t 22 52 6 1215.S

110.00 11 19 E3 4212.83 IS.DO 162.93 6Z.TO 60.44 12 29 35 3612.9

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TD[ -.9144 TRA 7.3068 TC-13.9000 8AU 3.0503 KTI331_.3 SGR 618.9 SG3 385.D

ROE .3832 RRA .1521 RE3 .2332 FAU .DIDOS RRT -.083_ RRF -.1287 RTF .8STG

FIDE -.7642 FNA Z.4612 FC3-5.1161 liP 54584 SC_1155T5.7 825 .0482 813 -.9676

ROE .9915 BRA 7.3085 8C313.9023 FDP 1376 S4115363.4 SG2 616.8 THA 179.81

ORBIT DETERNINATIOM ACCURACY

ST 3251.4 AR 340.4 $$ 119.4

CRT -.Z248 CRS .lOSS CST -.liDS

LSA 3346.3MIA 618.1 Ilia E4.S

ELI 3260.7 EL2 SlS.l ALF IT?.ll

A_IVAL DATE JAN 13 Ills

EARTH TO MARS

INC 1.TSS8 vl $0.|14

APO 23T.34 V2 L_i.48T

ETC 256.18 CLP 27.45

RAP 181.20 ECC 1.2701

INJ 2 LAT INJ 2LONG

-19.14 40.30

11.0S 191.$0

-19.83 20.13

11.13 172.4£

-tt.lS I.SS

13.R3 153.11

GRDIT D[TEMNINATION ACCURACY

_T 3313,T SIR 843.1 SS 81E.4

CRT -.2714 CRS .6301 CST -.9173

LSA 3471.E NSA S09.1SSA ES.S

EL1 3388.0 EL2 524.8 ALF 177.43
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JPI-TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 3 19l_4 FLIGHT TIN( 410.00 ARRIVAL DATE JAN 17 1966

HELIOCENTRIC CDHIC DISTANCE 894.642 EARTH TO MARS

RL 14T.48 LAL -.O n LOL TO.6T VL 33.248 GAL -5.25 AZL 88.22 HCA 264.85 SidA 191.06 ECC .24499 INC 1.7816 vl 30.214

RP 206.67 LAP -1.77 LOP 335.7I VP 24.284 GAP -13.40 kZP 90.t6 TAL 332.83 TAp 237.67 RCA 144.26 APO 237.87 V2 26.497

RC SS3.8OT GL 14.42 GP -2.55 ZAL 132.28 ZAP 27.13 ETS 173.75 ZAE 43.25 ETE 177.12 ZAC 85.81 ETC 256.13 CLP 27.02

PLANETOCEHTR 1C CONIC

C3 17.087 VHL 4.134 OLA 3.111 RAL 208.29 RA D 8567.? VEL 11.767 PTH 2.08 YHP 6.336 DpA -2.17 RAP 181.89 ECC 1.2812

LNCH AZMTH LNCH TIME L-I TIME INJ I.AT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 19 58 IS 2295.63 -21.48 46.88 88.01 108.94 ZO 34 31 1695.6 -18.67 39.11

90.00 8 54 48 4703.38 15.52 200.84 66.41 88,02 10 13 12 4103.4 12.15 1S3.TS

tOO.D0 21 IS 23 2027.52 -22.48 28.58 67.63 110.28 21 53 11 1427.5 -19.50 19.05

lO0.OO 10 14 22 4448.70 16.50 181.50 85.95 64.71 11 28 29 3846.7 12.98 174.50

110.00 22 31 43 1801.14 -25.18 8.19 66.45 113.94 23 1 44 1201.1 -21.Y1 .74

110.00 11 18 51 4245.85 19.09 164.86 64.55 61.09 12 29 17 3645.8 15.09 158.08

ORBIT DETERMINATION ACCURACY

9T 3514.2 sIq 551.S SS 802.4

CRT -.3136 CRS .6525 CST -.9288

LSA 3596.8 MSA 600.2 SSA 23.3

EL1 3518.6 EL2 522.9 ALF 177.12

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTIOI ACCURACY

TDE-1.D527 TRA ?.6291 TC-13.4912 BAU 3.0824 SGT15454.7 8GR 621.8 8G3 360.1

RD( .3953 RRA .1464 RC3 .258? FAU .05435 RRT -.1053 RRF -.1525 RTF .9651

FOE -.7738 FRA 2.3920 FC3-Z.TSS6 BSP 54912 _A!15487.2 R23 .0510 R13 -.9651

BIDE 1.1244 9RA 7.6305 BC313.4937 FS4P 1296 $G115454.9 $92 618.3 THA 179.76

LAUNCH DATE DEC 3 1984 FLIGHT TIN( 412.00 ARRIVAL DATE JAN 19 1968

HELIOCENTRIC C_41C OISTANCE 899.895 EARTH TO MARS

RL 147.46 LAL -.00 LOL 70.87 VL 33.258 GAL -5.48 AZL 89.23 HCA 288.12 SMA 19|.20 ECC .24896 INC 1.?SS4 vl 30.214

RP 206.SS LAP -1.78 LOP 356.98 VF 24.293 GAP -13.54 AZP 90,12 TN. 331.77 TAP 237.88 RCA 143.98 APO 238.42 V2 29.494

RC 334.601GL 13.99 GP -2.50 ZAL 133.71 ZAP 28.72 ETS 173.73 ZAE 42.52 ET( 177.10 ZAC 86.04 ETC 258.09 CLP 26.81

PLANETOCEMTRIC CCNIC

CS 17.810 VHL 4.220 DLA 2.92 RAt. 209.41 mAD 856?.7 VEL 11.798 PTH 2.09 VHP 6.435 OPA -Z.49 RAp 182.78

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIMTH INJ TIN( PO CST TIM 1NJ 2 LAT

SO.O0 20 T 21 2277.59 -21.05 45.51 69.55 109.39 20 45 19 1677.6 -18.21

SO.DO 8 52 38 4740.80 16.54 203.10 88.28 88.88 10 11 39 4140.6 13.25

100.00 21 30 3 2010.83 -22.08 25.50 69.15 110.70 22 3 34 1410.8 -19.05

100.00 10 12 57 4482.59 17.53 183.67 87.82 65.39 11 27 19 3882.6 14.06

110.00 22 41 28 1787.45 -24.78 7.31 67.92 114.34 23 11 13 1187.5 -21.28

110.00 11 17 44 4278.74 20.16 166.81 89.44 61.79 12 29 3 3678.7 16.24

DIFFERENTIAL C(:RRECTION$ MID-COURSE EXECUTION ACCURACY

TDE-I.ISI4 TRA 7.9518 TC-13.0797 9AU 3.1149 SG715544.6 SGR 624.6 SG3 337.1

ROE .4079 RRA .1402 RC3 .2572 FAU .04973 RRT -.1267 RRF -.1757 RTF .9622

FOE -.7796 FRA 2.3181FC5-2.4174 984P 55222 SGII15557.1 R23 .0541RI3 -.9823

BO( 1.2598 BRA 7.96_9 BC31_.Q822 FSP 1219 89115544.8 $92 619.6 THA 179.71

ECC 1.2951

INJ 2 LONG

3?.99

195.9T

18.00

179.59

359.91

159.$9

ORBIT DETERMINATION ACCURACY

ST $842.T SR 556.7 SS 789.9

CRT -.3512 CRS .8731 CST -.9281

LSA 3721.8 MSA 591.8 SSA 22.R

EL1 3648.0 EL2 520.5 ALF 178.86

LAUNCH DATE DEC 3 I964 FLIGHT TIME 414.00 ARRIVAL DATE JAN ZI 1966

HELIOCENTRIC CONIC

RL 14T.48 LAL -.00

RP 204.SS LAp -1.75

RC $35.390 GL 13.57

PLANETOCENTRIC CONIC

C3 18.585 VHL 4.311

LHCH AZHTH LNCH TIME

90.00 20 18 14

SO.DO 8 50 33

tOO.OO 21 40 32

rOD.DO 10 10 57

110.00 22 50 58

110.00 11 17 0

DIFFERENTIAL CORRECTIONS

TOE-1.S318 TRA 8.5018 TC-12.6703 9AU 3.1487

ROE .4210 RRA .1537 RC$ .2568 FAU .04525

FOE -.7828 FRA 2.2424 FCS-2.IOT? 9SF 55503

BO( 1.3966 2RA 8.3027 BC312.6729 FSP 1142

LAUNCH DATE DEC 3 1964

DISTANCE 905.117 EARTH TO MARS

LOt. 70.87 VL 33.263 GAL -5.72 AZL 88.25 HCA 267.39 SMA 191.34 ECC .24902 IHC 1.7513 Vl 30.214

LOP 338.25 yp 24.502 GAP -15.98 AZP 80.08 TAL 550.69 TAp 238.08 RCA 143,70 APO 239.99 V2 28.494

GP -2.48 ZAL 135.12 ZAP 26.51 ET$ 175.70 ZAE 41.81 ETE 177.09 ZAC 89.27 ETC 258.05 CLP 28.20

DLA 2.05 RAL 210.51 RAD 6587.8 VEL 11.831 pTH 2.10 VHP 6.536 DPA -2.81 RAP 183.58 ECC 1.3059

L-I TIME IHI LAT IHJ LONG |MJ RT ASC IMJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2280.48 -20.66 44.41 71.10 109.81 20 55 55 1690.5 -17.77 36.93

4777.61 17.52 205.37 70.19 67.40 10 10 11 4177.6 14.31 198.17

1995.04 -21.68 24.48 70.70 111.10 22 13 47 1895.0 -18.62 17.02

4518.29 18.53 165.65 6R.74 99.11 11 26 15 3918.3 15.14 178.68

1774.59 -24.42 6.49 69.44 114.70 23 20 33 1174.6 -20.88 359.13

4311.50 21.21 168.78 88.37 62.54 12 28 52 3711.5 17.36 181.77

MID-CouRSE (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT15632.1 46R 927.4 3G3 314.8 ST 3YSg.s SR 582.1 SS 775.2

RRT -.1475 RRF -.1988 RTF .9589 CRY -.3850 CRS .6928 CST -.9317

S9815944.7 R23 .0576 R13 -.9589 LSA 3845.1MSA 563.S SSA 22.Z

SG115832.4 SG2 620.5 THA 179.66 EL1 3775.9 ELZ 517.9 ALF 176.65

HELIOCENTRIC CONIC

RL 147.46 LAL -.00 LOt. 70.87 VL

RP 206.72 LAP -1.74 LOP 339.52 VIP

FLIGHT TIN( 416.00 ARRIVAL DATE JAN 25 1966

TO MARS

1.7362 vl S0.214

239.58 Y2 26.491

MC $36.176 GL 13.15 rid

PLAN(TOCENTRIC CONIC

C3 1R.415 VHL 4.406 DLA

LNCM AZNTH LNCH TIN( L-! TIME INJ LAT

60.00 20 28 58 2244.31 -20.28

90.00 8 48 54 4814.38 18.47

100.00 21 50 49 1980.15 -21.3|

1OO.00 10 2 22 4553.78 19.49

110.00 25 020 1762.55 -24.07

llO.OO 11 18 20 4344.14 22.22

DIFFERENTIAL CCRflECTI(_I9

TIDE-I.4734 TNA 8.9495 TC-12.2829 BAU 3.1836

ROE .4846 RRA .1267 RC3 .2555 FAU .04090

FOE -.T815 FRA 2.1611 FCS-J.825T 9SP 55745

BOE 1.5361 BRA 8.6504 8C312.2656 FSP 1066

DISTANCE 907.335 EARTH

33.271 GAL -5.96 AZL 88.26 HOk 268.65 SNA 191.49 ECC .25117 1NC

24.309 GAP -13.83 AZP 90.04 TAL 329.61 TAP 238.26RCA 143.59 APO

-2.42 ZAL 136.S0 ZAP 25.91 ET8 173.68 ZAE 41.10 ETE 177.07 ZAC 88.50 ETC 256.02 CLP 25.81

1.19 RAIL 211.80 RAO 8567.8 V/EL 11.866 pTH 2.10 VHp 6.638 DpA -5.14 RAP 184.40 ECC 1.3185

INJ LONG INJ RT ASC |NJ AZMTH |NJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

43.37 72.68 110.20 21 6 20 1644.3 -17.35 35.93

207.85 72.13 68.15 10 8 49 4214.4 15.34 200.57

23.53 72.26 111.47 22 23 50 1380.1 -18.21 16.1I

188.04 71.68 66.88 11 25 18 3953.8 18.19 180.80

5.72 70.97 115.04 23 29 43 1162.8 020.50 $58.40

170.78 70.33 63.33 12 28 44 3744.1 18.46 168.68

MIO-¢¢)UflSE EXECUTION ACCURACY ORBIT DETENNINATION ACCURACY

S9115716.5 8641 930.2 SG3 293.2 ST 3894.3 SIR 567.3 SS 757.9

flflT -.1679 RRF -.2212 RTF .9550 CRY *.4155 CRS .7109 CST -.9344

_+615729.2 R23 .0615 R1_-.9550 LSA 3968.0 MSA 576.5 SEA 21.7

S9115718.9 892 621.3 THA 179.61 EL1 $901.6 EL2 515.0 ALF 176.47
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEE 3 1564

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 208.75 LAP -1.72

RC 338.957 GL 18.74

PLANETOCENTRIC CONIC

C3 EO.SO2 VHL 4.S0S

LNCH AZMTH LNCH TIN(

SO.DO 20 $9 25

90.00 S 48 41

100.00 22 0 55

100.00 10 T 51

110.00 25 9 33

110.00 11 15 45

FLIGHT TIN( 418.00 ARRIVAL DATE JAM 25 1864

DISTANCE 911.540 EARTH TO MARS

LOt. 70.8? VL $S.E79 GAL *6.21 AZL IkD.E8 HCA 289.92 SMA 191.63 ECC .25341 INC 1.TEl1 vl 50.E14

LOP $40.79 VP 24.$16 GAP -13.R8 AZP 90.00 TAL 328.51 TAp 238.43 RCA 143.07 APO 240.18 V2 84.488

GP -2.SS ZAL 13T.85 ZAP 25.55 ETS 175.65 ZN[ 40.41 ETE 177.06 _AC 68.TS ETC Z55.$8 CLP 25.45

DLA .39 RAL 212.68 RAD 6587.8 V[L 11.903 PTH 2.11 VHp S.745 DPA -3.47 RAp 185.ZE ECC 1.$341

L-I TIN[ INJ LAY |NJ L(_iG INJ RT ASC INJ AZMTH |NJ TIN[ PO CST TIN INJ E LAT INJ E LONG

ZE29.04 -19.92 4E.40 74.27 110.55 21 18 $4 1829.0 -14.$4 34.SR

4850.91 19.38 209.95 74.10 68.94 10 7 32 4250.9 16.55 208.58

1966.13 -Z0.99 22.65 75.84 111.82 22 SS 42 1366.1 -17.81 15.25

4589.06 20.42 190.25 73.66 87.68 11 24 20 $989.1 17.22 192.92

1751.$2 -23.75 5.01 72.52 115.34 23 38 44 1151.S -20.14 357.TS

4376.64 23.20 172.79 72.35 94.15 12 28 40 3776.6 19.53 165.57

DIFFERENTIAL C_IIRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-S.R14R TRA 9.0074 TC-11.DSDS BAU. S.2195 S4715799.2 _ 633.0 SG3 272.2

ItO[ .4454 RltA .1198 RCS .2558 FAU .0_98 RRT -.1875 _ -.2451RTI= .9504

FOE -.7771FRA 2.0762 FC3-1.5621BSP 55978 SGi|15811.9 R25 .0659 R15 -.9504

ROE 1.8758 BRA 9.004k_ RCS11.8615 FSP 993 S4115799.7 S_ 621.7 THA 179.57

LAUNCH DATE DEC 3 1944 FLIGHT TIN( 420.00 ARRIVAL DATE JAN 27 1RRS

HELIOCENTRIC CI:NIC DISTANCE 915.729 EARTH TO MARS

ML 147.46 LAL -.00 LOL 70.87 VL 35.287 GAL -S.47 AZL 98.29 HCA 271.19 SMA 191.77 ECC .25575 INC 1.7091 vl 50.214

RP 206.76 LAP -1.71 LOP 542.09 VP 24.$21 GAP -_4.14 AZP OR.96 TAL 327.40 TAP 236.59 RCA 142.75 APO 240.02 V2 28.403

RC $37.785 GL 12.33 GP -2.$4 ZAL 139.20 zAP 25.19 ETS I73.$3 ZAE $9.72 ETE 177.04 ZAC 86.98 ETC 255.95 CLP 25.05

PLAN(TOC(MTRIC C_NIC

C3 21,252 _4L 4.610 OLA 0.46 RAL 213.74 RAO 6M7.9 VEL 11.943 pTH 2.13 VHp 6.850 OPA -3.81 RAP 196.05

LNCH AZi4TH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME POCST TIN INJ 2 LAT

gO.D0 20 49 43 2214.94 -19.57 4|.4R 75.88 110.88 21 26 38 1814.7 -16.56

RO.O0 8 44 5R 4887.20 ZO.ES 212.25 76.10 69.78 10 6 19 4207.2 17.32

100.00 22 10 51 1952.96 -Z0.92 21.80 75.44 112.18 22 45 24 1SSS.O -17.44

100.00 10 9 25 4924.15 21.31 192.48 75.97 98.53 11 23 29 4024.1 19.20

110.00 25 19 31 1740.88 -23.44 4.36 74.09 115.92 23 47 37 1140.9 -19.00

110.00 11 15 9 4408.96 24.14 174.83 74.38 95.05 12 28 59 3809.0 ZO.ST

DIFFERENTIAL C-_RECTIONS MID-COURSE ExECUTION ACCURACY

TOE-I.TST9 111A 9.3744 TC-11.4919 BAU 3.2573 SGT15881.! SSR 655,7 543 252.0

ROE .4652 RRA .1115 RC3 .2509 FAU .03249 RRT -.2068 _ -.2948 RTF .9449

FOE -.TT01FRA 1.9873 FC3-1.3234 SIP 56t5R SG915895.2 R23 ,0707 R13 -.9449

ROE 1.817R BRA R.$751 BC$[1.4947 FSP 921 _M4115881.7 $4;2 921.9 THA 179.53

ORBIT DETERMINATION ACCURACY

ST 4015.7 SR 572.3 SS 759.S

CRT -.4429 CRS .7280 CST *.9388

LSA 4083.S MSA 589.4 SSA 21.2

EL1 4025,9 EL2 512.2 ALF 176.$3

ECC 1.3498

INJ £ LONG

34.11

204.R1

14.45

195.O6

35T.11

16T.50

OROIT DETERMINATION ACCURACY

ST 4134.S SR 577.2 SS 716.7

CRT -.4971 CRS .7448 C$T -.DSTS

LSA 4197.9 MSA 563.1SSA 20.8

EL1 4143o2 EL2 509.S ALF 176.21

LAUNCH DATE OEC 5 1964 FLIGHT TIM( 422.00 ARRIVAL DATE JAN 29 1966

HELIOCENTRIC COMIC

RL 147.48 LAL -.00

RP SOS.S4 LAP -1.69

RC $38.508 GL 11.93

PLANETOCENTRIC CONIC

¢3 28.247 VHL 4.719

LNCH AZI4TH LNCH TIN[

90.00 20 59 50

$0.00 8 45 8

100.00 22 20 55

100.00 10 5 3

110.00 28 2T 29

110.00 11 14 SR

DISTANCE 919.902 EARTH TO MARS

LO(. 70.87 VL 33.254 GAL -S.7S AZL 88.31 HCA 272.46 SMA 191.92 ECC .25819 INC 1.$910 Vt 30.214

LOP 543.35 VP 24.328 GAP -14.50 AZP 89.93 YAL $28.27 TAp 238.78 RCA 142.37 APO 241.4T V2 26.477

4P -Z.31 ZAL 140.52 ZAP 24.79 ETS 173.61 2AS 39.05 ST( 177.02 ZAC 87.20 EYC 255.95 CLP 24.$9

OLA -1.28 RAL 214.79 RAD 6557.9 VEL 11.985 PTH 2.14 VHp 4.959 DPA -4.18 NAP 186.88 ECC 1.3665

L-I TIME INJ LAY INJ LONG |NJ RT A$C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2201.15 -19.24 40.63 77.50 111.19 21 $6 31 IlOl.l -Is.19 35.28

4925.24 21.06 214.57 78.14 70.65 10 5 11 4525.2 18.25 207.04

1940.65 -20.51 21.02 77.05 112.42 22 52 56 1340.S -17.09 13.71

4550.97 22.15 194.72 77.71 69.41 11 22 42 4059.0 19.16 187.21

1731.23 -23.15 3.75 75.98 115.88 23 56 20 1131.2 -19.46 356.54

4441.16 25.05 176.29 78.42 65.94 12 26 40 3841.2 21.59 169.45

OIFFEREM (lAL CORRECTIONS MID-COURSE ExECUTION ACCURACY

TOE-1.9011 TRA 9.7513 TC-11.0988 BAU S.2958 $4T15959.9 _ 638.3 $GS 252.4

ROE .4782 RRA .1052 RCS .2475 FAU .02843 RRT 0.2254 RRF 0.2850 R1T .9383

FOE -.7598 FRA 1.9945 FC5-1.1052 8SP 56354 8491597|.4 R23 .0791 R13 -.9384

ROE 1.9604 BRA 9.7519 8C311.0715 FSP 851 84115960.3 $42 621.9 THA 179.48

LAUNCM DATE DEC 3 1964 FLI4HT TINS 424.00

HELIOCENTRIC C_NIC DISTANCE 924.058

RL 147.48 LAL -.00 _ 70.97 VL $3.302 4AL 07.00 AZL R0.32 HCA 273.75 Sl4A

RP 206.90 LAP -1.67 LOP 344.60 VP 24.329 GAp -14.45 AZP 89.80 TAL 325.14 TAp

RC 53R.ET4 GL 11.54 G4P -2.27 ZAL 141.81 ZAP 24.44 ETS 173.58 Z_E 38.38 ETE

PLAN[TOC[NTRIC C.,GNIC

C3 23.351 _HL 4.$32 DLA -2.04 RAL 215.83 RAD 6567.9 V[L 12.030 PTH 2.15 VHP 7.070 DPA -4.51

LNCH AZI4TH LNCH TIlE L-I TIM( INJ LAT INJ LDNG |NJ RT ASC INJ AZI4TH INJ TIN[ POCST TIM

90.00 21 9 46 2188.48 *18.93 39.64 79.14 111.46 21 46 14

80.00 S 41 28 4959.03 21.87 216.90 80.20 71.55 10 4 7

100.00 22 30 9 1929.15 -20.01 20.50 78.68 112.99 23 2 18

100.00 10 3 45 4893.59 22.97 196.97 79.78 70.$5 11 21 59

110.00 23 38 15 1722.35 -22.89 3.20 77.27 116.11 24 4 55

110.00 11 14 11 4473.16 25.92 ITS.H 78.52 66.89 12 28 44

DIFFERENTIAL C(:IRRECTIONS NZO-COURSE ExECUTION ACCURACY

T0£-2.0452 TRAIO. IST7 TC010,6832 BAU $.3359 SGT16055.9 _ 840.9 _3 215.4

ROE .4937 RRA .0944 RC3 .2459 FAU .02449 RRT -.2438 _ -.3089 RTF .9304

FOE -.7485 FRA 1.7972 FCS -.SOTO SIP 56501 SGSJS04|.7 R23 .0824 RIS -.9804

ROE 2.1040 BRA10.I$62 BC510.6660 FSP 792 S4116056.7 SG2 621.5 THA 179.44

ORBIT DETERNIMATION ACCURACY

ST 4248.5 SR 581.9 SS 692.9

CRT -.4690 CRS .7602 CST -.9377

LSA 4507.9 MSA 557.0 SSA 20.5

ELI 4258.2 EL2 508.5 ALF 176 '1

AImIVAL DATE JAN 31 1966

EARTH TO MARS

192.06 ECC .29073 IN(: 1.6759 vl 30.214

238.88 RCA 141.99 APO 242.14 V2 26.470

177.00 ZAC 87.45 [TC 255.90 CLP 24.34

RAP 187.74 ECC 1.3843

INJ 2 LAT INJ 2 LONG

1598.5 -15.84 32.52

4359.0 19.15 209.28

1329.2 -16.76 13.01

4093.6 20.08 189.56

1122.3 -19.19 356.01

U73.2 22.$7 171.41

ORBIT D£TERNIMATION ACCURACY

ST 4355.4 _ 586.4 SS 667.3

CRY -.5089 CRS .7756 CST -.9373

LSA 4418.8 MSA 551.3 SSA 19.9

EL1 4368.9 EL2 505.6 ALF 176.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC S 1964

HELIOCENTRIC C(_IIC

RL 147.46 LAL -.00

RP 206.97 LAP -1.8S

RC 340.038 GL 11.15

PLANETOCENTRIC CONIC

CS 24.508 VHL 4.981

LNCH AZNTH LNCH TIME

90.DO 21 19 31

90.00 8 39 $2

100.00 22 $9 $3

100.00 10 2 SI

110.00 23 44 48

110.00 11 18 48

FLIGHT TIM( 426.00 ARRIVAL DATE FEB 2 1968

DISTANCE 928.194 EARTH TO MARS

LOt. 70.87 VL 33.310 GAL -7.28 AZL 88.34 HCA 274.99 SMA 192.21 ECC .28388 IMC 1.6801 Vl 80.214

LOP 345.86 Yp 24.331 GAP -14.84 AZP 89.86 TAL 328.99 TAP 238.98 RCA 141.58 APO 248.83 V2 28.488

GP -2.24 ZAL 143.09 ZAP 24.10 ET8 173.56 ZAE 37.73 ETE 178.98 ZAC 87.67 (TC 255.98 CLP 24.00

DLA -2.80 RAL 219.85 RAD 6568.0 ¥EL 12.078 PTH 2.16 VHP T.183 DpA -4.86 RAP 188.58 ECC 1.4033

L-i TIME INJ LAX INJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2179.84 -18.63 39.09 80.80 111.72 21 55 47 1576.6 -15.52 31.80

4984.58 22.82 218.24 82.28 72.49 10 3 7 4394.6 20.01 211.53

1918.47 -19.T2 t9.63 80.32 112.93 23 11 31 1318.5 -16.49 12.37

4727.97 2J.74 199.23 81.88 71.28 II 21 19 4126.0 20.97 191.58

1714.22 -22.68 2.69 78.89 116.32 24 13 22 1114.2 -18.98 355.58

4804.99 28.75 181.06 80.64 67.86 12 28 51 SROS.O 23.52 173.40

DIFFERENTIAL C_RRECTIONS

TOE-2.1885 TRAID.SS40 TC-10.3052 BAU S.$774

ROE .S087 RRA .085| RCS .2394 FAU .OZDSR

FOE -.7309 FRA 1.6981 FC3 -.7272 RSP 56618

ROE R.2490 BRAlO.SS43 BCStO.S080 FSAP 715

LAUNCH DATE DEC S 1964

HELIOCENTRIC CX_NIC

RL 147.46 LAL -.DO

RP 207.04 LAp -1.64

RC $40.800 GL 1D.TT

pLAN_TOCENTRIC CONIC

CS 25.743 _14L 5.074

LNCH AZI4TH LNCH TIME

90.00 21 29 9

90.00 8 $8 21

100.00 22 48 47

100.00 10 1 21

110.00 28 SS 13

110.00 11 13 84

DIFFERENTIAL CCNRECTIONS

TOE-2.SSS4 TRAlO.RSR7 TC3-9.R381BAU 3,4212

ROE .$281 RRA .0755 tiC3 .2347 FAU .01879

FOE -.7121 FRA 1.S90e FC5 -.S848 B_P 56688

80E 2.3989 BRAID.g399 BCS 9.9409 FSP 648

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6716109.7 SGR 443.3 $G3 195.0 ST 4465.7 SR $90.7 66 639.9

RRT -.2815 RRF -.3273 RTF .9206 CRT -.5266 CRS .7906 CST -.9561

$r_16122.5 R23 .08R6 R13 -.9206 LSA 4514.9 NSA 546.1 SSA 19.4

$6118110.8 SG2 621.0 THA 179.40 EL1 4474.7 ELI 500.9 ALF 175.99

FLIGHT TIME 428;00 ARRIVAL DATE FEB 4 1961

DISTANCE 932.310 EARTH TO MARS

LOt. 70.87 VL 33.318 GAL -7.56 AZL 88.55 HCA 276.26 SMA 192.35 ECC .26615 INC 1.6459 vl 30.214

LOP 347.18 VP 24.332 GAP -14.82 AZF 89.82 TAL 322.82 TAP 289.08 RCA 141.16 APO 243.55 V2 26.453

GP -2.21 ZAL 144.34 ZAP 25.78 ETS 173.53 ZN[ 3T.08 (TE 176.96 ZAC 87.90 ETC 255.88 CLP 23.67

DLA -3.SS RAL 217.88 RAD 8868.0 VEL 12.129 pTH

L-I TIME INJ LAT

2168.81 -18.$5

5029.82 23.32

190t. S6 -19.46

4782.10 24.47

1708.85 -22.42

4536.80 27.55

2.17 VHp 7.299 DPA -5.22 RAp 189.46 ECC 1.4237

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

38.40 82.48 111.95 22 S 11 1565.6 -15.21 31.13

221.58 84.39 73.47 10 2 11 4429.8 20.85 213.79

19.02 81.98 113.15 23 20 35 1308.6 -16.18 11.78

201.51 64.01 72.27 11 20 43 4162.1 21.61 193.72

2.24 60.51 116.50 24 21 40 1109.8 -18.68 555.10

183.18 8R.80 68.91 12 29 1 3936.6 24.43 175.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T18182.0 8GR 645.7 868 177.4 ST 4564.5 SR 594.7 SS 610.9

RRT -.2788 RRF -.3473 RTF .9084 CRT -.5429 CRS .8054 CST -.954R

S6818194.9 R25 .0977 R13 -.8084 LSA 4611.8 NSA 541.0 88A 19.1

$6118163.0 SG2 820.1 THA ITR.36 EL1 4576.0 EL2 498.1 ALF 175.91

LAUNCH DATE DEC 3 1914 FLIGHT TIME 430.00 ARRIVAL DATE FEB 6 1981

HELIOCENTRIC CONIC

RL 147.46 LAL -.DO LOt.

RP 207.18 LAP -1.82 LOP 546.39 VP 24.333 GAP -IS_OO AZP 89.79 TAL 321.88 TAp 239.17 RCA 140.71

RC $41.$S9 GL 10.40 GP -2.17 ZAL 148.5T 2AP 23.44 (T8 173.51 ZAE 36.45 ETE 176.93 2AC 88.14

PLANETOCENTRIC CONIC

CS 27.080 YHL 5.202 DLA -4.27 RAL 218.86 RAO 6588.1 VEL 12.183 PTH 2.19 VHP 7.417 DPA -5.56

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN

90.00 21 $8 31 2155.35 -18.09 37.77 84.14 112.16 22 14 26 1555.3

90.00 8 $8 54 S064.88 23.98 223.94 89.53 74,47 lO 1 18 4464.8

100.00 22 ST Sl 1889.41 -19.21 18.45 88.84 113.35 23 29 30 1299.4

100.00 10 0 14 4795.99 25.15 203.79 86.16 73.29 11 20 10 4196.0

110.00 0 _ 28 1700.15 -22.22 1.83 82.15 116._7 0 33 46 1100.2

110.00 11 18 S 4598.02 28.30 185.32 84.R9 69.97 12 29 13 3968.0

DISTANCE 936.405 EARTH TO MARS

TO.ST VL 33.326 GAL -T.8S AZL 88.57 HCA 277.52 SNA192.50 ECC .26903 INC 1.$304 vl 30.214

APO 244.29 VE 26.444

ETC 255.6S CLP 23.35

RAP 190.33 ECC 1.4453

INJ 2 LAT INJ Z LONG

-14.92 30.52

21.62 218.06

-15.99 11.23

Z2.62 195.91

-18.46 354.71

25.$1 177.42

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-2.4807 TRAII.SS?2 TC3-9.5777 BAU S.4680 SGTI8251.S $GR 648.0 SG3 160.3

ROE .5488 flflA .0954 RC3 .2298 FAD .01305 flRT -.2953 flRF -.3685 flTF .8929

FOE -.6909 FRA 1.4811FC3 -.4175 8SP 56775 S6918284.4 R2S .1072 R13 -.8928

BIDE R.5894 6RAIt.SST4 8CS 9.5805 FSP SRS S;116252.6 SG2 819.0 THA 179.32

LAUNCH DATE DEC 3 1984 FLIGHT TIN( 432.00

HELIOCENTRIC CONIC DISTANCE 940.476

RL 147.48 LAL -.00 LOL 70.87 VL 38.384 GAL -8.18 AZL 88.38 HCA 278.78 SI4A192.68 ECC .27205

RP 207.28 LAP -1.90 LOP 349.68 Vff 24.332 GAP -15.19 AZP 89.75 TAL 320.46 TAP 239.25 RCA 140.24

RC 342.314 GL 10.04 GF -2.14 ZAL 148.78 ZAP 23.13 ETS 173.49 ZAIE 35.82 ETE 176.91 ZAC 88.38

pLANETOCENTRIC CONIC

CS 29.488 VHL §.33S DLA -4.98 RAL 219.84 RAD 6568.1VEL 12.241PTH 2.20 VHp ?.538 DpA -5.95

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LQNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

gO.DO 21 47 48 2145.64 -17.84 37.18 65.83 112.36 22 23 31 1545.8

90.00 8 35 50 5099.56 24.59 226.30 88.89 75.50 10 0 29 4499.6

100.00 25 8 45 1891.00 -18.99 17.93 8S.32 113,53 23 38 16 1291.0

IOO.OO 9 59 11 4829.85 25.79 206.09 88.33 74.34 11 19 41 4229.6

110.00 O 15 34 1694.17 -22.08 1.48 83.79 126.82 0 41 48 1094.2

110.00 11 12 48 4599.23 29.01 187.47 87.20 71.07 12 29 27 3999.2

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE-2.8281 TRA11.7856 TC5-9.2273 8AU 3.5126 SGT18518.8 _ 650.1 SG3 144.0

flOE .8901RRA .OS4T RC5 .2248 FAU .00939 RRT -.5116 RRF -.3848 RTF .8729

FOE -.9672 FRA t.S6T3 FCS -.28§5 9SP 56808 SCA!t8331.? fl23 .1183 R13 -.8730

ROE 2.6952 BRAll.7858 BC5 9.2300 FSP 522 S_116320.1 862 617.7 THA 179.29

ORBIT DETERNINATION ACCURACY

ST 4660.1 SR 598_4 SS 580.3

CRT -.$574 CRS .8_G$ CST -.9312

LSA 47D3.6 MSA SSG._ SSA 18.7

ELI 4672.2 EL2 495.5 ALF 175.86

ARRIVAL DATE FEB 8 1966

E.ARTH TO MARS

INC 1.8181 V1 $0.214

APO 245.08 V2 26.433

ETC 255.84 CLP 23.08

RAP 191.22 ECC 1.4683

INJ 2 LAT INJ 2 LONG

-14.66 29.93

22.$6 218.$4

-15.84 10.?S

25.38 198.11

-18.26 354.36

29.15 178.48

ORBIT OET[RNINATION ACCURACY

ST 4780.5 Sll 601.9 SS 548.4

CRT -.5708 CR8 .6382 CST -.9272

LSA 4780.3 NSA 531.8 68A 18.S

ELI 4763.0 EL2 492.9 ALF 175.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAtIiCM DATE 0[C 3 1964 FLIGHT TIN( 434.00

HELIOCENTRIC C_NIC DISTANCE 944.522

RL 147.47 LAL -.DO LOL 70.87 VL 33.342 GAL -0.45 AZL •0.40 i4CA 51'00.05 SNA

lip 20T.52 LAp -1.56 LOP 350.•2 VP 24.330 GAp -15.39 AZP 89.7E TAL 319.29 TAp

NC 349.099 &L 9.SS GP -Z.lE ZAL 147.96 ZAp 22.•5 IrTS 179.49 ZA( 35.21 EYE

PLAN(TOCENTR 1C CONIC

CS /'9.1_4 VHL S.474 DLA -5.67 RAL 220.89 RAD 6567.Z VEL lZ.302 PTH Z.E2 VMp

LNCN AZNTH INCH TIN( L-I TIME INJ LAT

90.00 21 S• 51 2137.07 -17.61

90.00 • 34 10 5134.01 25.16

100.00 Z• 15 31 1873.30 -17.78

100.00 • 50 11 4•63.00 26.36

110.OO 0 21 33 1677o75 -21.77

110.00 11 I p 34 4630.21 29.6•

DIFFERENTIAL CGNRECTIONS

TDE-P-TTtT 111A12.P237 TC3-•.7873 BAU 3.5717

ROE .STYT RIIA .0437 RC3 .2171 FAU .OOST9

FOE -.9413 FRA 1.24•2 FCS -.1••Z BBP 56••4

• DE 2.7323 BRAIE.27_J BC3 •.•710 FSP 461

ARRIVAL DATE F[• 10 1966

EARTH TO MARS

192.80 ECC .27516 INC I.SSRT vl SO.El4

837.31RCA 139.75 APO 245.$5 v2 26.421

!77.86 ZAC S8.SZ (TC 255.$3 CLP 22.73

T.GSl DpA -S.SZ RAp 192.11ECC 1.4951

INJ I.QNG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3•.65 ••.53 112.54 ZE 32 28 1567.1 -14.41 29.42

2Z•.S• 90.86 •G.S6 9 59 44 4564.0 ZS.DS 2ZO.GZ

17.45 87.01 113.70 23 46 54 1283.3 -15.41 10.27

20•.39 90.52 75.41 11 19 14 4263.0 24.12 200.32

1.13 •5.45 11G.95 0 49 42 1078.9 -18.08 354.05

189.63 •9.44 72.17 12 29 44 4030.2 26.95 181.50

NIO-COURS4[ EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SGTIS$85.7 SGR 952.2 SGS 127.5 ST 4•36.0 SiR 604.9 S• 515.2

• fit -.38•5 RRF -.401• RTF .•4•• CRT -.S•Z5 CRS .8506 CST -.9218

Sr,8|6396.• 923 .IS13 R13 -.7467 LSA 4••2.3 NSA 527.5 SSA 17.9

S911658§.1 K2 •|•.1 •HA 179.25 ELI 4•4•.9 EL2 490.4 ALF 175.79

LAUNCH OATE OEC 4 1994

HELIOCENTRIC CONIC

RL 14T.44 LAL -.00

9P 145.11 LAP 1.81

RC 184.SIS GL S.17

PLAMETOCEN_IC C_41IC

C3 35.481 VHL 5.•58

LNCH AZNTH LNCH TIME

90.00 17 14 IT

90.00 T 37 1

100.00 10 40 10

100.O0 • 56 47

110.00 17 57 45

FLIGHT TIME 140.00 ARRIVAL DATE APN 85 1965

DISTANCE 580.346

LOL 71.78 VL 35.9•9 GAL -2.78 AZL ••.65 HCA 116.60 SMA

LOP 168.49 VP 84.03• GAP 85.88 AZP 70.61 TAL 351.48 TAP

GP 1.46 ZN. 105.54 ZAP 176.20 ETS 157.06 ZAE 153.78 ETE

EARTH TO NAN•

ZSS.T4 ECC .44077 IN( !.3591 Vl SO.El•

108.08 RCA 146.93 APO ST•.SS V2 8R.ST4

.17 ZAC •0.2| ETC RSS.OS CLP 276.49

DLA •.8• •AL 1•9.28 RAD •56•.4 VEL 12.522 PTH 2.27 VHF 11.755 DPA .56 RAP 1•5.T0 ECC 1.5•89

L-I TIME INJ LAT INJ LONG INJ •T ASC INJ AZNTH IMJ TIN[ PO C•T TIN INJ • LAY INJ • LONG

8•4•.45 -2•.t8 70.78 53.96 ••.25 1• 5• 24 2047.5 -25.76 SR.41

4•0•.8• 15.•5 201.11 4•.19 69.10 • 55 29 4107.S IE.89 1•4.05

2370.46 -26.53 50.18 59.73 99.33 19 19 44) 1770.5 -29.94 41.79

4470.10 17.79 182.31 4•.•0 •4.9• 10 • 9 3760.1 13.37 175.R•

2124.55 -$2.15 30.71 58.RS 102.$5 80 34 9 1524.5 -30.10 RR.O•

110.00 • 51 43 42T•.70 20.1T

DIFFERENTIAL CORRECTION•

TOE .IS?O TRA-I.S4•4 TCS .•SS9 9AU .$479

ROE -.S794 RRA -.9574 RC3 -.0329 FAU .05398

FOE -.1595 IrRA .•S)INI FC_-l.3170 BSP 3998

BID( .iS•l liRA 1.i••5 BC3 .•34• FmP 403

LAUNCH OAT[ DEC 4 1944

HELIOCENTRIC CGNIC

RL 14T.44 LAL -.00

RP R44.•1 LAP 1.19

RC IRD.RtO GL •.SO

PLAN[TOCENTNlC CONIC

CS SS.51T VHL 5.7•9

LNCH AZRTH L.NCH TIME

90.00 IT • S•

90.00 • $7 38

100.00 17 $4 T

100.O0 I 54 10

110.00 17 59 15

110.00 • 31 33

166,81 45.87 61.80 11 S Z 5GTS.8 16.84 159.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1930.7 SGR 610.8 $93 151.9 ST 780.8 M $•0.1 SS RSR.R

RflT ,0_64 _ -.0485 RTF -.8004 CRT -.6947 _R• -.4147 CST .9363

SG8 2025.1 823 -.0251 R13 -.8005 LSA 926.4 MSA 388.R SSA 32.0

SG1 1930.0 SG2 910.5 THA .56 ELI 894.2 EL2 351.• ALF 14T.••

FLIGHT TIN[ 142.00 ARRIVAL DATE APR 25 1965

DISTANCE 381.739

LOI. 71.88 VL 35.743 GAL -8.44 AZL 80.SS HCA 117.50 SRA

LOP 189.39 VP 83.840 GAP 25.8T AZP 90.62 TAL 351.86 TAp

GP 1.51 ZAL 108.72 ZAP 175.71 ST• 158.14 ZN[ 153.47 EYE

EARTH TO MARS

257.4• ECC .48911 INC 1.3379 V1 S0.819

109.36 RCA 146.99 APO 36?.96 V8 29.599

.43 ZAC 90.34 ETC 256.04 CLP 175.99

DLA •.T| RAL 178.51 RAD •S_l.3 VEL 12.445 PTH 2.25 VHp 11.478 DPA .41 RAP 1•6.0•

L-i TIM( INJ LAY INJ LCNG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIN INJ 2 LAT

8MT.30 -27.18 70.79 52.39 98.25 17 52 7 2047.5 -25.79

4979.94 14.77 191).43 46.54 95.78 • 55 36 40T9.9 11.49

8369.75 -88.58 50.16 58.16 99.36 19 13 S• 1769.7 -26.93

4438.99 16.10 100.t8 45.95 64.47 10 • 3 3832.9 18.53

81L_.19 -32.10 30.53 51.36 102.45 20 88 35 1522.2 -SO.O•

4SIS.S• 19.$4 165.30 44.20 71.25 11 2 26 3953.5 15.35

DIFFERENTIAL C_RRECTION•

TOE .6180 TRA-I.Ii_•S TC$ .7979 BAU .•ST8

ROE -.•ST8 RRA -.2501 RC3 -.0385 FAU .03514

FOE -.1495 irMA .•010 FC3.-1.4373 BliP •87§

BIDE .•201 BRA 1.1t454 8CS .TDS• FDP 426

MID-COURSE EXECUTION ACCURACY

SGT 1271.4 _ 607.7 SS3 1•0.2

R•T .0342 RRF -.0613 RTF -.8046

SGIS 2063.0 RE3 -.Otto 913 -,8047

SGI 1971.6 SG2 607.3 •HA .67

[CC 1.5516

INJ R LONG

62.41

1SR.4R

41.90

176.70

RI.•R

158.45

ORBIT DETERMINATION ACCURACY

ST ?79.4 M 557.2 S• 886.1

CRT -.6850 CR• -.59&S CST .••ST

LSA 921.4 M•A 3•S.R SSA 33.0

ELI 889.7 EL2 355.T ALF 140.RT
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TIME 144.00 ARRIVAL DATE ApR 27 1865

HELIOCENTRIC CONIC DISTANCE 383.330 EARTH T0 MARS

RL 147.44 LAL -.00 LOt. 71.88 Vb 35.•08 GAL -2.27 AZL 88.68 HCA 118.41 SMA 252.65 ECC .41800 INC 1.3235 vl 30.218

RP 244.66 LAP 1.18 LOP 190.30 VF 23.634 GAP 24.65 AZP 90.63 TAL 352.31 TAP 110.71 RCA 147.04 APO 356.26 V2 22.416

RC 126.267 GL 8.41 GP 1.55 ZAL 101.87 ZAP 175.21 ET8 159.78 ZAE 153.23 (TE .67 ZAC 90.47 ETC 256.02 CLP 175.47

PLAHETOCENTRIC CONIC

C3 31.752 VHL 5.635 DLA 10.14 RAL 177.78 RAO 6568.3 V(L 12.374 PTH 2.23 VHP 11.196 DpA .29 RAp 186.45 (CC 1.5226

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC iNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 I 30 2648.17 -27.19 70.84 50.82 98.23 17 45 38 2048.2 -25.77 62.46

90.00 7 36 10 4632.00 14.08 197.76 44.89 65.18 8 55 42 4052.0 10.62 190.79

100.00 18 27 53 2369.63 -28,52 50.11 50.58 99.36 19 7 23 1769.6 -28.93 41.67

100.00 6 54 29 4403.78 15.29 179.06 44.30 64.00 10 7 SS 3805.8 11.67 172.14

110.00 18 47 31 2120.38 -32.07 30.40 49.79 102.52 20 22 §1 1520.4 -30.01 21.79

110.00 9 $1 19 4227.79 18.50 163.80 42.54 60,73 11 I 47 3627.8 14.46 157.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$8987flA-1.3999 TC3 .8688 BAU .3690 SGT 2012.2 SGR 604.4 SG3 169.8 ST 778.5 SR 554.1 SS 283.0

RDE -.3400 RRA -.2421 RC3 -.0318 FAU .08738 RRT .0403 RRF -.0§S1 RTF -.8098 CRT -.6768 CRS -.3735 CST .9284

FOE -.1416 FRA .803§ FC3-1.5644 BSP 6508 _ 2101,0 R2S -.0198 R13 -.8099 LSA 916.6 NSA 389.7 SSA 33.9

BIDE .7995 BRA 1.8181 9C3 .8692 FSP 480 SGI 2012.3 SG2 603,8 THA .76 EL1 885.8 EL_ 358.5 ALF 148.56

LAUNCH DATE DEC 4 1964 FLIGHT TIM( 146.00 ARRIVAL DATE ApR 29 1965

HELIOCENTRIC CONIC DISTANCE 385.098 EARTH TO WARS

RL 147.44 LAL -.00 LQL 71.88 VL 35.576 GAL -_.09 AZL 88.69 HCA 119.31 SNA 248.22 ECC .40741 INC 1.3089 vl

RP 244.46 LAP 1.14 LOP 191.20 VP 23.476 GAP 24.03 AZP 90.64 TAL 352.76 TAP 112.08 RCA 147.10 APO 349.35 V2

RC 130.354 GL 8.51 6P 1.60 ZAL 101.00 ZAP 174.71 ET6 161.11 ZA( 153.03 ETE .91 ZAC 90.60 ETC 256.01 CLP

PLAN_TOCENTRIC CONIC

C3 80.114 VHL 5.488 DLA 10.59 RAt. 176.99 RAO 6568.2 VEL 12.308 PTH 2.22 VflP 10.926 DpA

LNCH AZI4TH LMEH TIN( L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME

90.00 16 54 49 2649.45 -27.20 T0.93 49.24 98.16 17 38 58

90.00 7 38 41 4824.13 13.28 196.11 43.25 64.76 8 SS 48

100.00 18 21 26 2370.10 -28.52 50.15 49.01 99.34 19 0 $6

100.00 8 54 45 4378.71 14.48 177.46 42.65 63.56 10 7 44

110.00 19 41 39 2119.10 -32.05 30.30 48.22 102.58 20 16 $8

110.00 9 51 2 4202.47 17.65 162.33 40.89 60.24 11 1 4

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .SG8S TRA-1.5718 TC3 .9448 BAU .3806 $GT 2032.8 _R 600.9 683 177.8

ROE -.5228 RRA -.2844 RC3 -.0308 FAU .05919 RRT .0459 RRF -.0598 RTF -.8154

FOE -.1328 FRA .8047 FC3-1.7015 BSP 6717 SG8 2138.9 R23 --.0188 R13 -.8155

BDE .7722 9RA 1.5890 BC3 .9453 FSP 477 SG1 2053.0 SG2 600.2 THA .84

30.219

22.440

174.95

.17 RAp 186.82 ECC 1.4g56

PO CST TIM INJ 2 LAT |NJ 2 LONG

2049.5 -25.79 62.54

4024.1 9,77 189.19

1770.1 -26.94 41.71

3778.7 10.81 170.59

1519.1 -29.99 21.70

3602.5 13.55 155.61

ORBIT DETERMINATION ACCURACY

ST •77.1 SR 550.9 SS 280.3

CRT -.6692 CRS -.3461CST .9210

LSA 911.2 MSA 392.9 SSA 3A.8

ELI 881.5 EL2 360.8 ALF 148.83

LAUNCH DATE DEC 4 1964

HELIOCERTRIC CONIC

RL 14T.44 LAL -.OD

RP 244.23 LAP t.12

RC 132.477 GL S.Sl

PLANETOCENTRIC CONIC

C3 28.S97 VHL S.348

LHCM AZMTM LNCH TIM(

90.00 16 47 ST

90.00 • 39 10

100.00 18 14 49

100.00 8 54 58

110.00 19 35 37

110.00 9 50 41

FLIGHT TIME 148.00 ARRIVAL DATE HAY 1 1965

DISTANCE 387.026 EARTH TO MARS

LOt. 71.88 VL 35.450 GAL -1.92 A ZL 88.71 HCA 120.22 $MA 244.15 ECC .39732 INC 1.2939 vl 30.219

LOP 192.11VP 23.307 GAP 23.41AZP 90.65 TAL 353.23 TAP 113.45 RCA 147.14

GP 1.65 ZAL 100.09 ZAP 174.19 ETS 162.21 ZAE 152.88 ETE 1.15 ZAC 90.73

APO 341.15

ETC 255.99

V2 22.463

CLP 174.43

OLA 11.03 RAL 176.19 RAD 6SGS.I VEL 12.246 PTH 2.20 VHP 10.667 OPA .06 RAp 187.19 ECC 1.4706

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM |NJ 2 LAT INJ 2 LONG

2651.34 -27.22 71.06 47.66 98.12 17 32 8 2051.3 -23.82 62.68

4596.35 12.46 194.47 41.62 64.37 8 SS 46 3996.4 8.91 187.59

2371.15 -28.$4 50.23 47.43 99.31 18 54 21 1771.1 -26.95 41.78

4351.78 13.66 175.89 41.02 53.15 10 7 30 3751.8 9.95 169.06

2118.36 -32.04 30.25 46.65 102.61 20 10 35 1518.4 -29.97 21.64

4177.33 16.79 180.88 39.2S 59.78 11 0 18 3577.3 12.65 15A.22

DIFFERENTIAL C(:RRECTIONS

TOE .3473 TRA-1.5424 TC3 1.0263 BAU .3925

ROE -.5083 RRA -.2269 RC3 -.0294 FAU .06106

FOE -.1222 FRA .8052 FC3-1.8486 OSP 6878

BOE .7457 BRA 1.5390 BC3 1.0268 FSP 508

LAUNCH DATE DEC 4 1964

HELIOCENTRIC _IC

RL 147.44 LAL -.DO LOL 71.88 VL

RP 243.99 LAP 1.09 LOP 193.02 VP

RC 134.681 GL 8.69 GP 1.70 ZAL

PLAM(TOCENTRIC CONIC

C3 27.190 VHL 5.214

LNCN AZMTH LNCH TIM(

90.00 18 40 34

90.00 7 39 36

100.00 16 8 3

100.00 6 55 8

110.00 19 29 25

110.00 9 50 15

DIFFERENTIAL CGRRECTIONS

TOE .5Z84 TRA-l.5117 TC3 1.1127 BAU .4046

ROE -.4904 RRA -.2196 RC3 -.0276 FAU .OG30Z

FOE -.1107 FRA .8046 FC3-2.0085 BSP 7060

90E .7194 BRA 1.5276 BC3 1.1131 FSP 537

NIO-COURME EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

S_T 2093.8 SGR $97.1 $63 t67.3 ST 774.8 SR 347.S $8 276.8

RRT .0514 flRF -.0682 RTF -.8212 CRT -.6617 CRS -.3133 CST .9109

SG8 2177.3 R23 -.0193 R13 -.8213 LSA 904.7 MSA 396.2 SSA 35.7

SGI 2094.0 SG2 596.3 THA .91 EL1 876.6 EL2 362.8 ALF 149.08

FLZGHT TIM( 150.00 ARRIVAL OATE MAY 3 lg65

DISTANCE 389.097 EARTH TO MARS

35.330 GAL -1.76 AZL 86.72 HCA 121.13 SMA 240.39 ECC .38771 INC 1.2787 Vt 30.219

23.147 GAP 22.80 AZP 90.66 TAt. 353.71 TAp 114.84 RCA 147.19 APO 333.59 V2 22.486

99.17 ZAp 173.66 ETS 163.12 ZAE 152.77 ETE 1.39 ZAC 90.86 ETC 255.98 CLP 173.89

DLA 11.48 RAL 115.36 RAO 6568.1VEL 12.189 PTH 2.19 VHP 10.412 DPA -.0§ RAP 187.53 ECC 1.A475

L-I TIM( INJ LAT INJ L.CNG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2853.61 -27.25 71.24 46.08 98.03 17 23 8 2053.8 -23.85 62.85

4568.74 11.65 192.86 40.00 64.01 8 55 45 3968.7 8.06 186.02

2372.76 -28.55 50.34 45.86 99.25 18 47 36 1772.8 -26.96 41.89

4323,02 12.83 174.33 39.39 62.77 10 7 13 3725.0 9.06 167.55

2118.13 -32.04 30.23 45.08 102.62 20 4 44 1518.1 -29.97 21.63

4152.41 15.93 159.46 37.92 59.35 10 59 26 3552.4 11.75 132.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 2134.0 SGR 593.2 $63 197.2 ST 770.9 SR 543.9 SS 272.9

RRT .0572 RRF -.0713 RTF -.8271 CRT -.6538 CRS -.2766 CST .8989

SGB 2214.9 R23 -.0200 R13 -.6272 LSA 896.5 MSA 399.4 SSA 36.6

SG1 2134.3 SG2 592.1THA .99 EL1 870.2 EL2 364.6 ALF 149.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUMCH DATE DEC A 1964

HELIOCENTRIC CONIC

RL 147.44 LAL -.OO

RP Z43.75 LAP 1.OT

RC 156.914 GL 8.YT

PLAN(TOCENTRIC CONIC

CS 25.886 VHL 5.088

LNCH AZNTH LNCM TIN(

90.DO 16 $8 42

90.00 • $9 59

100.00 18 1 •

100.00 8 55 15

110.00 19 25 6

FLIGHT TIN( 152.00 ARRIVAL DATE MAY 5 1965

018TAHCE 391.298 EARTH TO MARS

LOL 71.88 YL $5.215 GAL -1.59 AZL 88.74 HCA 1ZZ.O4 SMA 236.91 (CC .37655 INC 1.2651 vl 30.219

LOP 193.95 VP 22.995 GAP 22.19 AZP 90.6• TAL 354.19 TAp 116.25 RCA 147.23 Apo 326.59 V2 22.510

GP 1.78 ZAL 98.22 ZAP 173.13 [TS 163.89 ZAI[ 152.71 ETE 1.64 ZAC 91.00 [TC 255.96 CLp 173.35

DLA 11.94 RAL 174.51RAD 6568.0 VEL 12.135 PTH 2.17 VHP 10.165 DpA -.16 RAp 187.91ECC 1.4Z60

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2959.85 -27.27 •1.46 44.51 9•.93 17 17 59 2056.9 -25.90 63.06

4541.33 10.82 191.26 38.39 63.67 8 55 41 3941.3 7.20 184.46

2374.92 -28.58 50.30 44.28 99.17 18 40 42 1•74.9 -27.01 42.05

4296.49 12.00 172.80 3•.78 62.41 10 6 54 3698.5 8.21 166.06

2118.41 -32.04 30.25 43.51 102.61 19 58 24 1518.A -29.97 21.65

110.00 9 49 46 412•.77 15.07 158.07 38.01 58.95 10 58 34

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .SO4• TRA-1.4811TC3 1.2034 BAU .4165 SGT 21•4.5 SGR 589.0 SG3 207.5

flOE -.4752 flflA -.21L_ RC3 -.0232 FAU .06506 RRT .0638 RRF -.0782 RTF -.8326

FOE -.09TT FRA .9032 FC3-2.1760 BSP •207 S_B 2252.9 R23 -.0209 R13 -.8329

BO( .$932 BRA 1.4963 BC3 1.2038 FSP 569 SG1 21•4.9 SG2 387.7 THA 1.07

LAUNCH DATE DEC 4 1964 FLXSHT TIM( 154.00

HELIOCENTRIC CONIC DISTANCE 393.617

RL 14Y.44 LAL -.00 LGL 71.88 VL 35.106 GAL -1.43 AZL 88.•5 HCA 122.96 SMA

RP 243.50 LAP 1.05 LOP 194.85 VP 22,850 GAP 21.56 AZP 90.68 TAL 354.66 TAP

RC 159. 022 GL 8.85 AP 1.81 ZAL 9•.25 zAp 172.58 ETS 164.54 ZM( 152.70 ET(

PLAN(TOCE1HTMIC C_IC

C3 24.679 VHL 4.969 OLA 12.59 RAL 1•3.63 RAO 6568.0 VIEL 12.085 PTH 2.16 VHp

LN04 AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIM(

90.00 16 26 21 2990.44 -27.31 71.•1 42.95 97.80 1T 10 41

90,00 • 40 19 4514.17 10.00 189.99 56.•9 63.5• 8 55 34

100.00 1• 54 3 237•090 -26.61 50.69 42.72 99.07 19 53 40

100.00 9 53 19 4272.24 11.16 1•1.30 56.18 62.09 10 6 31

110.00 19 19 $8 2119.1• -32005 30.31 41.95 10205• 19 51 57

110.00 9 49 12 4103.44 14.21 156.•1 54.40 58.58 10 5• 36

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TO[ .4942 TRA-1.4499 TC5 1.2988 8AU .4206 SGT 2215.3 SGR 584.6 SG3 218.5

RID( -.4606 RNA -.2058 RC3 -.0823 FAU .09•24 RRT .0702 RmF -.0855 RTF -.8384

FDE -.0642 FRA .8005 FC3-2.358• BSP 7361 _ 2291.1 R23 -.0_23 R13 -.8585

BOE .6682 liRA 1.4642 BC3 1.2990 FSP 604 SG1 2215.7 SG2 585.0 THA 1.14

3527.8 10.85 151.52

oRBIT DETERMINATION ACCURACY

ST 765.5 SR 540.1 SS 268.4

CRT -.6449 CR9 -.2335 CST .8859

LSA 886.5 MSA 403.0 SSA 57.6

EL1 862.2 EL2 $66.5 ALF 149.44

ARRIVAL DATE HAY ? 1965

EARTH TO MARS

233.69 ECC .36982 INC 1.2472 vl 30.219

117.64 RCA 14•.26 APO 320.11 V2 22.535

1.90 ZAC 91.14 ETC 255.95 CLP 172.80

9.923 DpA -.26 RAp 188.27 ECC 1.4061

PO CST TIM INJ 2 LAT INJ Z LONtk

2080.4 -25.95 65.51

3914.2 6.34 182.92

17•7.6 -27.06 42.25

3672.2 7.54 164.$9

1519.2 -29.99 21.70

3503.4 9.95 150.20

ORBIT DETERMINATION ACCURACY

ST 759.6 SR 536.2 SS 265.9

CRY -.6364 CR8 -.1974 CST .8661

LSA 876.2 MSA 406.2 SSA $8.6

ELI 853.9 EL2 36T.9 ALF 149.58

LAUNCH DATE DEC 4 1964 FLIGHT TIME 156.00

HELIOCENTRIC CONIC

RL 147.44 LAL -.DO

RF E45.25 LAp 1.02

RC 141.251 GL 8.91

PLAN(TOCENTRIC CONIC

C$ 23.559 VHL 4.854

LNCH AZMTH LNCH TIM(

90.00 16 18 51

90.00 • 40 56

100.00 17 46 50

100.00 6 55 18

110.00 19 10 3

ARRIVAL DATE HAY 9 1965

DISTANCE 386.043 EARTH TO MARS

LOL 71.88 VL 35,000 6AL -1.28 AZL 88.7• HCA 123.87 SMA 230.70 ECC .36151 INC 1.2308 VI 30.219

LOP 195.76 VP 22.713 GAP 20.9T AI'P 90.89 TAL 355.18 TAp 119.05 RCA 147.$0 APO 314.10 V2 22,560

GP 1.67 ZAL 96.25 ZAP 172.03 [T8 165.10 ZA( 152.72 ET( 2.18 ZAC 91.27 ETC 255.94 CLP 172.25

DLA 12.85 RAL 1•2.72 RAD 6568.0 VEL 12.059 PTH 2.t5 VHP 9.686 DPA -.55 RAP 188.62 ECC 1.5877

L-I TIME |NJ LAY INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 L_T INJ 2 LONG

2884.54 -27.34 72.01 41.37 97.66 17 3 16 2064.5 -28.00 63.60

4487.32 9.17 188.15 35.21 65.09 8 55 25 3887.5 5.49 181.41

2380.77 -28.64 50.92 41.15 98.95 18 26 31 1760.8 -27.10 42.46

4249.51 10.53 169.82 34.59 61.79 10 6 4 3846.5 6.48 163.15

2120.58 -32.07 30.40 40.40 102.52 19 45 24 1520.4 -50.01 21.79

110.00 9 48 34 4079.48 13.36 155.38 32.81 56.24 10 56 34

DIFFERENTIAL CCRRECTION9 MID-COURSE [XI[CUT|ON ACCURACY

TG( .4i2i TRA-1.4110 TC$ 1.3975 BAU .4402 SGT 2255.2 SGR 580.0 $63 229.9

ROE -.4498 NRA -.1998 RC3 -.018• FAU .06949 RRT .07•8 RRF -00938 RTF -.8436

FOE -.0689 FRA .T_l FC3-2.5535 BSP •529 _ 2328.6 R23 -.0236 R13 -.8437

ROE .$430 BRA 1.4319 RC$ 1.3976 FSP 642 SG1 225507 SG2 5•8.1 THA 1.23

LAUNCH DATE DEC 4 1964 FLIGHT TINE 158.00

NELIOCENTRIC C_llC DISTANCE 308.568

RL 14•.44 LAL -.00 L(:L 71.98 VL 34.900 GAL -1.15 AZL 88.•9 HCA 124.79 SMA 227.92 (CO .35359

RP 243.00 LAP 1.00 LOP 1R9.88 VP 22.584 GAP 20.5• AZP 90.68 TAL 355.69 TAp 120.47 RCA 147.33

RC 143.499 G_ 8.96 GP 1.94 ZAL 95.24 ZAP 171.46 ET8 165.58 ZA£ 152.79 ET[ 2.43 ZAC 91.41

PLAN(TO((IMTNIC C-,GNIG

C3 2t. St8 VHL 4.•46 DLA 13.30 RAL I•I.•R RAO 9567.9 VEL 11.996 PTH 2.14 VHp 9.458 DpA -.44

LNCH AZMTH LNCH TIME L-| TIME INJ LAT |NJ L_N6 INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN

90.00 19 11 14 2969.12 -27.39 •2.34 59.80 9•.50 16 55 43 2069.1

90.00 • 40 49 4460.82 8.35 196.64 33.63 62.85 8 55 10 3860.8

100.00 17 39 31 2384.40 -28.88 51.19 39.59 98.82 18 19 16 1764.4

100.00 9 55 13 4220.77 9.51 168.37 33.02 61.55 10 5 54 5620.8

110.00 19 S 29 2122.02 -32.01 30.52 58.85 102.48 19 38 44 15R2.0

110.00 9 4? 51 4055.92 12.51 154.08 31.23 57.93 10 55 27 3455.9

DIFFERENTIAL C_mR[CTIONS MID-COURSE (X(CUTIGN ACCURACY

TOE .4422 TRA-l.3850 TC5 1.5009 BAU .4520 SGT 2294.8 SGR 575.2 SG3 241.9

RD( -.4831 RRA -.1929 RCS -.0144 FAu .07187 RRT .0852 _ -.1023 RTF -.8488

FOE -.0537 FRA .T902 FC3--2.•629 BSP 7673 _ 2365.9 R25 -00253 R13 -.8489

BOE .6190 lIRA 1.3984 BC3 1.5009 FSP 6•9 SGI 2295.5 $62 573.0 •HA 1.30

3479.5 9.06 148.91

ORBIT DETERMINATION ACCURACy

ST 751.7 SR 532.1 SS 259.0

CRT -.6265 CRS -.1336 CST .6442

LSA 863.5 MSA 409.9 SSA 39.6

ELl 843.6 EL2 369.6 ALF 149.68

ARRIVAL DATE MAY 11 1965

EARTH TO MARS

INC 1.2142 Vl 30,219

APO 508.50 V2 22.585

ETC 255.93 CLP 171.68

RAp 188.97 [CC 1.3707

INJ 2 LAT INJ 2 LONG

-26.06 63.92

4.65 179.92

-27.16 42.71

5.63 161.73

-30.05 21.90

8.18 147.66

ORBIT DETERMINATION ACCURACY

ST 745.4 SR 527.6 88 254.4

CRT -.6173 CRS -.0780 CST .8193

LSA 850.6 MSA 413.1 9SA 40.7

EL1 833.0 EL2 570.6 ALF 149.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCN DATE DEC 4 1964 FLIGHT TIM( 160.00 ARRIVAL DATE MAY 13 1965

DISTANCE 401.182 EARTH TO MARS

-.98 AZL 88.80 HCA 125.71 SMA 225.33 ECC .34605 INC 1.1971 vl 30.219

V2 22.611

CLP 171.11

HELIOCENTRIC CONIC

RL 147.44 LAL -.DO LOL 71.88 VL 34.804 GAL

RP 242.74 LAP .97 LOP 197.60 VF 22.461 GAP 19.77 AZP 90.70 TAL 356.20 TAp 121.80 RCA 147.35 APO 303.30

RC 145.763 GL 9.01 GP 2.00 ZAL 94.22 ZAP 170.89 (TS 165.99 ZAE 152.90 ETE 2.71 ZAC 91.55 ETC 255.91

PLANETOCENTRIC CONIC

C3 21.$63 VML 4.644 DLA 13.75 RAL 170.84 RAG 6567.9 VEL 11.956 PTH 2.13 VHP 9.235 DpA -.53 RAP 189.31

TOE .4192 TRA*1.3522 TC3 1.8058 BAU .4629

ROE -.4203 RRA -.1867 RCS _.OO94 FAU .07435

FOE -.0536 FRA .7828 FC5-2.9849 BS4P 7846

BOE .5956 BRA 1.3650 BC3 1.8038 FSP 722

ECC 1.3549

LNCH AZI4TH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 3 31 2674.13 -27.43 72.70 38.25 97.32 16 48 5 2074.1 -26.13 64.27

DO.DO 7 40 5? 4434.74 7.54 185.15 32.08 62.63 8 54 52 3834.7 3.81 178.45

100.00 17 32 6 2588.44 -28.72 51.48 38.04 98.67 18 11 54 1788.4 -27.22 43.00

100.00 8 35 3 4193.66 8.69 166.96 31.46 61.29 10 4 59 3595.7 4.79 190.34

110.00 18 56 36 2124.04 -32.12 30.67 37.31 102.37 19 32 O 1524.0 -30.09 22.05

110.00 9 47 3 4032.85 11.67 152.82 29.67 57.64 10 54 15 3432.8 7.$2 146.43

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2332.8 SCAt 570.3 SG3 254.5 ST 731.5 SR 523.5 Ss 249.6

RRT .0948 RRF -.1125 RTF -.8536 CRT -.6049 CRS -.0095 CST .7873

2401.5 R23 -.D266 R13 -.8537 LEA 833.9 NSA 417.5 SEA 41.8

SG1 2353.5 $G2 567.6 THA 1.41 EL1 818.6 EL2 372.4 ALF 149.70

LAUNCH DATE DEC 4 I964 FLIGHT TIME 162.00 ARRIVAL DATE NAY 15 1965

HELIOCENTRIC CONIC DISTANCE 403.879 EARTH TO MARS

RL 147.44 LAL -.OO LOL 71.88 VL 34.712 GAL -.85 AZL 88.82 HCA 126.63 SMA 222.91ECC .33886 INC 1.1795 vl 30.219

RP 242.47 LAP .95 LOP 198.52 VP 22.345 GAP 19.18 AZP 90.70 TAL 356.71 TAP 123.34 RCA 147.37 APO 298.44 V2 22.638

RC 148.041 GL 9.04 GP 2.07 ZAL 93.18 ZAP 170.31 ETS 166.55 ZAE 153.05 ETE 3.01 ZAC 91.7D ETC 255.90 CLP 170.53

PLAN(TOCENTRIC CONIC

C3 20.675 VHL 4.34T DLA 14.19 RAL 169.87 RAD 6567.8 VEL 11.919 PTH Z.12 VHP 9.016 DpA -.60 RAp 189.63 (CC 1.3403

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 55 42 2879.54 -27.48 73.09 36.70 97.13 16 40 22 2079.5 -26.20 64.65

90.00 7 41 1 4409.12 6.74 185.70 30.33 62.43 8 34 30 3809.1 2.99 177.02

100.00 17 24 35 2392.86 -28.78 51.80 56.30 98.31 18 4 28 1792.9 -27.29 43.31

100.00 8 54 49 4171.03 7.88 165.37 29.91 61.07 10 4 20 3571.0 3.96 158.98

110.00 18 49 45 2128.42 -32.16 30.84 35.78 102.27 19 25 11 1526.4 -30.13 22.22

110.00 9 46 9 4010.24 10.85 151.59 28.1_ 37.38 1O 52 59 3410.2 6.47 145.23

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5905 TRA-1.3189 TC3 1.7172 BAU .4747 SET 6372.7 SGR 565.2 SG3 267.9 ST 720.3 SR 518.9 SS 245.5

RDE -.4080 RflA -.1807 RCS -.0054 FAU .07702 RRT .1041RRF -.1231RTF -.8583 CRT -.5938 CRS .0596 CST .7514

FDE -.0178 FRA .7740 FC3-S.2249 BSP 7996 S_ 2439.1 R23 -.0286 R13 -.8587 LEA 818.0 NSA 421.1 SEA 43.1

BIDE .5703 BRA 1.3312 BC3 t.7172 FSP 763 SGI 2373.4 SG2 562.0 THA 1.50 ELI 805.4 EL2 375,4 ALF 149.67

LAUNCH DATE DEC 4 1964 FLIGHT TINE 164.00 ARRIVAL DATE HAY 17 1965

HELIOCENTRIC CONIC

RL 14T.44 LAL -.OO LOt. 71.88 VL 34.624 _L

RP 242.20 LAP .92 LOP 188.44 VP 22.238 GAP

RC 150.330 GL g.o6 GP 2.15 ZAL 92.12 ZAP 169.71 ETS

FLAMETOCENTRIC CONIC

C3 19.853 VHL 4.456 DLA 14.63 RAL 168,88 RAD 8567.8 VEL

DISTANCE 406.652

-.69 AZL 88.84 HCA

18.59 AZP 90.71 TAL

166.66 ZAE 153.24 ETE 3.32 ZAC 91.84 ETC 255.89

EARTH TO MARS

127.55 3MA 220.65 ECC .33201 INC 1.1615 Vl 30.219

357.23 TAp 124.78 RCA 147.39 Apo 295.91 V2 22.664

CLP 169.94

11.884 PTH 2.11 VHP 8.803 DpA -.67 RAP 189.98 ECC 1.3267

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2LAT INJ 2 LONG

35.16 96.93 16 32 34 2085.3 -26.28 65.06

29.00 62.26 8 54 4 3784.0 2.18 175.62

54.97 98.33 17 56 58 1797.6 -27.36 43.64

28.38 60.88 10 3 36 3546.9 3.15 157.65

34.26 102.16 19 18 18 1529.1 -30.19 22.41

26.59 57.15 10 51 37 3388.2 3.$4 144.07

ORBIT DETERMINATION ACCURACY

ST 711.4 SR 514.5 SS 242.8

CRT -.5904 CRS .1470 CST .6936

LEA 803.2 NSA 423.6 SEA 43.8

EL1 795.6 EL2 371.3 ALF 149.59

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IHJ LONG

gO.DO 13 47 48 2685.50 -27.52 73.50

90.00 T 41 0 4363.99 5.94 182.28

100.00 17 17 0 2397.63 -28.81 52.15

SOD.DO 8 54 29 4146.90 7.08 t64.23

110.00 tS 42 49 2129.12 -32.20 31.95

110.00 9 45 9 3988.17 10.03 150.40

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3840 TRA-l.2?87 TC3 1.8450 BAU .4897 SET 2415.6 SGR 560.3 SG3 281.6

ROE -.3964 RNA -.1750 RC3 .0031FAU .07967 RRT .1094 RRF -.1359 flTF -.8659

FOE .0043 FRA .7658 FC3-5.4742 BSP 7966 SG8 2479.7 R23 -.0361RI3 -.8662

BOE .5519 8RA 1.2906 BC3 1.8450 FSP 816 SGI 2416.4 SG2 556.7 THA 1.54

LAUNCN DATE DEC 4 1964 FLIGHT TIME 186.00 ARRIVAL DATE MAY lg lg65

HELIOCENTRIC CCNIC DISTANCE 409.494

RL 147.44 LAL -.DO LOL 71.88 VL 34.540 GAL -.35 AZL 88.86 i,ICA

RP 241.93 LAP .89 LOP 200.37 VP 22.133 GAP 18.01AZP 90.71 TAL

RC 152.$29 GL 9.OT GP 2.22 2,41. 91.06 ZAP 169.11 ETS I66.93 ZAE

PLAN(TOCENTRIC CONIC

C3 19.095 Vt'IL 4.370 DLA 15.06 RAL 167.8T RAD 6567.8 M[L 11.852 pTH

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 15 59 53 2691.31 -27.57

90.00 7 40 53 4559.49 5.16

100.00 17 9 24 2402.83 -28.86

100.00 8 54 3 4123.41 E.3O

110.00 18 35 53 2132.05 -32.24

110.00 9 44 4 3968.75 9.24

DIFFERENTIAL CQRMECTIQN8

TOE .5393 TRA-1.2486 TC3 1.9496 BAD .4977

ROE -.3851 RflA -.1682 RC3 .D112 FAU .08263

FDE .0225 FRA .7513 FC3-3.7465 Blip 8211

BDE .5269 BflA 1.2600 BC3 1.9497 FSP 86D

EARTH TO MARS

128.48 544A 218.54 ECC .32549 INC 1.1450 vl 30.219

357.75 TAp 126.23 RCA 147.41 APO 289.67 VZ 22.692

153.47 ETE 3.64 ZAC 91.99 ETC 255.89 CLP 169.34

2.10 VHP 8.596 DPA -.74 RAP 190.31 ECC 1.3142

INJ LONG INJ RT A$C INJ AZI4TH INJ TIME I:q) CST TIN INJ 2 LAT INJ 2 LONG

73.93 33.83 96.72 16 24 44 2091.3 -26.36 65.46

180.90 27.49 62.12 8 53 $2 3759.5 1.39 174.25

52.51 35.44 98.15 IT 49 27 1802.6 -27.43 44.00

162.92 26.87 60.72 10 2 46 3523.4 2.36 156.36

31.26 32.75 102.04 19 11 25 1532.1 -30.25 22.62

149.24 23.07 56.94 10 50 11 3366.8 4.82 142.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2449.4 Sr_ 554.9 SGS 296.3 ST 695.3 SR 509.7 SS 239.8

RRT .1237 RRF -.1478 RTF-.8684 CRT -.5727 CRS .2190 CST .6540

SG8 2511.5 R23 -.0349 R13 -.8686 LEA 784.3 NSA 428.4 SEA 45.5

SG1 2430.4 SG2 55D.4 THA 1,69 EL1 776.7 EL2 374.0 ALF 149.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 4 1864

MELIOCENTRIC CONIC

RL 147.44 LAL -.DO

IF 241.65 LAp .D•

tiC 154.938 GL 9.OT

PLAN[TOC[NTRIC CO441C

C3 18.SRO VHL 4.288

LNCM AZI4TH LNCM T|NE

9O.OO 15 31 SE

90.00 • 40 40

tOO.OO IT I 4E

100.00 8 53 31

110.00 10 28 54

110.00 9 42 52

DIFFERENTIAL C4:NU[CTION$

TDE .$329 TRA-i.tlO9 TC3 2.0577 BAU .S05R

RDE -.3744 RRA -.1131 RE3 .0901 FAU .DIGS4

FOE .04S0 FRA .T)T8 FC_-4.0316 Blip 0384

80[ .5010 BtA 1.29R9 0C3 2.0578 FSP 907

LAUNCJ4 DATE DEC 4 1D64

14[L|OCENTRIC CCNIC

RL $4T.44 LAL -.00

ItP |41.59 LAP .04

RC 15•.250 GL 9.05

PLAN(TOC(NTRIC C_NIC

C3 1•.741K 4,212

LN04 AZ14TH iNCH TIN(

90.00 15 23 59

90.00 • 40 20

100.00 14 54 8

100.00 E $2 52

110.00 18 21 SE

110.00 9 41 34

FLIGHT TIN( 168.00 ARRIVAL DATE HAy 21 1965

DISTANCE 412.400 EARTH TO MARS

LOL •1.09 VL 34.480 ;AL -.42 AZL 88.88 HCA 129.41 SMA 216.56 ECC .31928 INC 1.1240 vl SD.219

LOP 201.29 VP 2Z.038 GAP 17.43 AZP 00.75 TAL 358.27 TAp 1Z7.68 RCA 147.42 APO 285.71 vZ ZZ.TZD

GP 2.30 ZAL 89.98 ZAP 168.49 ETS 167.16 ZA( 553.•3 ETE 3.99 ZAC 92.13 ETC 255.86 CLP 568.72

DLA 15.48 RAL $$9.85 RAD 8587.• VI[L $$.823 pTH 2.08 VHp 8.394 OpA -.80 RAp 190.63 ECE 1.3027

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

288•.54 -27.82 74.38 32.12 96.50 16 16 54 209•.5 -26.43 65.92

4335.63 4.40 179.56 26.00 62.00 8 52 55 3•35.6 .62 172.92

2407.04 -20.91 52.89 51.95 97.95 1• 41 54 1807.8 -27.51 44.$7

4100.56 5.54 161.65 25.37 60.58 10 1 52 3500.6 1.58 155.10

2131.20 -32.28 31.50 31.25 101.90 19 4 29 1535.2 -30.31 22.84

5945.97 8.47 148.13 25.58 56.78 10 48 38 3346.0 4.03 141.85

MID-COU2SE (vrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2483.4 Sr, R 549.5 SG$ 311.6 ST 6•6.5 SR 504.8 SS 239.0

RRT .$402 _ -.SEER RTF -.8712 CRT -.SSD3 CRS .3102 CST .5998

2543.8 R93 -.0347 R13 -.8715 LSA •60.2 NSA 485.S SSA 47.0

381 2484.8 _G_ 543.8 •HA 1.8• ELl •54.8 EL2 37•.7 ALF 149.17

FLIGHT Tile 1•0.00 ARRIVAL DATE NAY 25 1965

DISTANCE 415.307 EARTH TO MARS

LOL 71.88 VL 34.583 GAL -.29 AZL 88.90 HCA 130.33 SNA 214.71 ECC .31337 INC 1.1045 Vl 30.219

LGP 902.99 rIP 21.045 GAP 16.88 AZP 00.71 TAL 358.80 TAp 129.13 RCA 14•.43 APO 282.00 VZ 22.748

GP 2.59 ZAL 88.00 ZAP 187.87 ETS 167.57 ZAE 154.05 ST( 4.35 ZAC 92.28 ETC 255.87 CLP 168.10

DLA 15.80 RAL 165.21 RAID 656?.7 V(L 11.795 PTH 2.00 VHp 8.196 DpA -.85 RAp 190.94 ECC 1.2920

L-I TIM( INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ Z LAT INJ 2 LONG

2•03.R8 -27.87 74.85 50.85 98.27 16 9 3 2105.9 -26.51 66.37

4318.45 3.66 178.26 24.52 61.00 8 52 13 3•12.5 -.12 171.63

2413.8| -28.08 53.28 50.43 07.75 17 54 81 1813.2 -Z•.56 44 . •5

4070.40 4.80 180.45 23.80 60.48 10 O 51 34•8.4 .83 153.09

2138.50 -59.31 31.75 29.78 101.76 18 5• 54 1538.5 -30.3• 25.06

5R91.88 7.72 $47.08 29.00 50.80 10 4• O 5325.9 3.27 140.80

NIDoCOURS( [vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2520.2 _ 544.1 SG3 328.0 ST 659.• SIR 48R.9 SS 289.0

RRT .1548 _ -.177T RllF -.0750 CRT -.5535 CRS .5928 CST .5420

SG4J 2578.5 R_ -.0583 R15 -.8755 LSA 738.3 NSA 439.8 SSA 49.6

SG1 2521,7 _j_ 53•.3 THA 2.01 EL1 735.D EL2 3•9.1ALF 148.89

DIFFEfl[NTIAL COtRECT5ONS

TOE .3113 TRA-1.1054 TC3 2.1785 BAU .5189

ROE -.3441 ItRA -.1502 RC3 .0504 FAU .08893

FDE .0478 IrRA .•90Z FC3-4.3509 08P 8520

00( .4700 IINA 1.1059 IK3 9.|787 FliP 957

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 14•.44 LAL -.DO

RP EA1.08 LAp .82

lC Ill.SEE GL 8.02

PLAM(TO¢ENTRSC CONIC

CS 1•.140 VHL 4.140

LNCM AZ14TH LNCH TIME

R0.00 18 18 3

90.00 • 59 53

100.00 18 48 31

100.O0 8 52 6

RIO.DO 18 14 58

110.O0 9 40 8

FLIGHT TIN( IT2,OO

DISTANCE 418.388

LQL _1.88 VL 54.310 GAL -.12 AZL 88.92 HCA 151.27 SNA

LOP 205.16 VP 21.280 GAP 18.29 AZP 90.72 TAL 559.35 TAp

GP 2.48 ZAL 87.82 ZAP 167.23 ETS 167.54 ZAE 154.37 ETE

DLA 16.28 RAL 184.78 RAD 6587.7 V(L 11.770 PTH 2.08 VHP

L-] TIM( INJ LAT INJ LONG INJ RT ASC INJ AZ)ITH INJ TIM(

2750.40 -27.72 75.51 28.12 96.04 16 1 15

4L_8O.OS 2.84 177.00 25.08 61.82 8 51 25

2410.86 -29.01 53.68 28.94 97.55 17 26 49

4057.O0 4.08 150.24 22.43 60.38 9 59 45

2141.00 -32.58 52.00 28.28 101.62 18 50 40

5005.52 G.09 146.03 20.83 58.45 10 45 15

DIFFERENTIAL CCRRECTIGNG MID-COUR5[ EXECUTION ACCURACY

TOE .2967 TRA-1.1514 TC3 2.2053 BAU .5228 SET 9545.8 _ 538.8 $4;3 343.9

ROE -.3544 RRA -.15L_ RC3 .0454 FAU .09199 RRT .$TZ$ NNF -.$047 RTF -.8778

FOE .0929 FRA .7011FC$-4.8428 01P 8851 _ 9802.2 R85 °.0374 R$3 -.8781

6OE .4558 MA 1.1815 0C3 2.2818 FSP 1028 SGI 2547.8 SG2 530.4 •HA 2.16

LAUNQ4 DATE DEC 4 1t_4 FLIGHT TIME 174.00

HELIOCENTRIC C(_ilC DISTANCE 421.460

RL 147.44 LAL -.00 LOL 71.80 VL 34.240 GAL -.03 AZL 88.94 HCA 139.20 SMA

RP 840.79 LAP .70 LOP 904.09 V1P 91.700 GAP $5.79 AZP 90.71 TAL 359.85 TAp

RC 1RI.RDO GL 8.08 GP 2.57 ZAL 86.73 ZAP IM. S7 ETS 167.69 ZN[ 154.74 £TE

pLAN(TOC[NTRIC C_NIC

C3 16.505 VHL 4.0T30LA $G.GS RAL 185.70 RAD 8587.7 VEL !1.746 PTH 2.07 VHp

LNCH AZMTH iNCH TIM( L-I TIM( INJ LAT INJ I._NG INJ RT AS(: INJ AZMTH INJ TIM(

90.00 15 8 10 2718.87 -27.78 75.78 27.64 95.81 15 53 87

90.00 • 39 IR 49M.43 2.25 175.80 21.81 61.78 8 50 28

100.00 16 38 ST 9494.12 -29.08 54.08 27.47 97.34 17 18 81

100.00 8 51 18 4054.41 3.39 158.11 20.98 60.90 9 58 98

110.00 1O • 3 8145.34 -32.42 58.26 28.89 101.47 18 43 48

110.00 9 38 34 5087.95 6.20 145.05 10.18 58.33 10 43 94

DIFFERENT|AL CalRECTIGNS MID-COURSE EXECUTION ACCURACY

TD( .8084 TNA-1.1380 TCS 8.3510 BAU .5216 SET 9554.0 _ 535.5 SG3 359.6

ROE -.3484 RRA -.1481RC5 .0531FAU .08471 RRT ._07 _ *.2321RTF -.8?90

FOE .175• FRA .6SH_D FC3-4.9440 BSP 9446 SGB 2609.8 R23 -.0304 R13 -.8793

BOG .4043 MA 1.1425 0C3 8.3594 FSP 1123 381 2556.9 $82 521.7 THA 2.76

ARRIVAL DATE NAY 25 1945

EARTH TO MARS

212.87 ECC .30774 INC 1.0843 vl 30.219

130.58 RCA 147.43 APO 278.51 vZ 22.777

4.74 ZAC 92.44 ETC 255.86 CLP 167.47

8.005 DPA -.89 RAp 191.25 ECC 1.2821

PO CST T_M INJ 2 LAT INJ 2 LONG

2110.4 -26.59 66.63

3890.0 -.85 170.30

1818.7 -2•.66 45.13

5457,0 .$0 158.71

1541.9 -30.44 23.32

3306.5 2.53 139.•6

ORBIT OET(RNINATION ACCURACY

ST 639.3 SR 494.9 SS 241.3

CRT -.5508 CR$ .4815 CST .47?9

LSA 754.4 MSA 445.9 S$A 50.1

EL1 718.7 EL2 381.6 ALF 148.43

ARRIVAL OATE MAY 2• 1965

EARTH TO MARS

211.34 ECC .50838 INC t.0135 V1 30.219

132.05 RCA 147.44 AlSO 875.25 V2 22.$06

5.15 ZAC 92.51 ETC 255.85 CLp 166.$2

7.815 DPA -.98 RAp 191.55 ECC 1.2730

110 CST TIM INJ 2 LAT INJ 2 LONG

8156.9 -ZG.G7 67.29

5688.4 -$.55 $6R.|7

$024.1 -27.74 45.52

5436.4 -.59 151.59

1545.5 -30.50 23.57

3288.0 1.82 138.82

ORBIT DETERMINATION ACCURACY

ST 581.7 SR 491.8 SS 27R.4

CRT -.3854 CRS .6940 C$T *S856

LSA 640.7 MSA 494.6 SSA 50.6

EL1 640.7 EL2 412.0 ALF 146.82

1719



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL I47.44 LAL -.DO

RP 240.49 LAP .76

RC 1S4.Z13 GL 8.92

PLAI_[TOCENTRIC CONIC

C3 16.073 VHL 4.009

LNCH AZMTH LNCH TIME

90.00 13 0 22

90.00 7 38 34

t00.00 16 31 27

100.00 8 SO 10

110.00 18 I 11

110.00 9 36 53

FLIGHT TIIAE 176.00 ARRIVAL DATE MAY 29 1965

DISTANCE 424.584 EARTH TO MARS

LOt. 71.88 VL 34.172 GAL .09 AZL 88.96 HCA 133.14 SNA 209.81 ECC .29726 1NC 1.0420 V1 30.219

LOP 205.02 qp 21.706 GAP 15.17 AZP 90.71 TAL .38 TAp 133.51 RCA 147.44 APO 272.18 V2 22.836

GP 2.87 ZAL 85.85 ZAP 185.91 (78 187.82 ZAE 155.14 ET( 3.60 ZAC 92.75 ETC 255.85 CLP 166.16

OLA 17.02 RAL 162.83 RAD 6567.6 YEL 11.724 PTH 2.07 VHP 7.632 DpA -.94 RAP 191.84 ECC 1.2645

L-I TIME INJ LAT INJ LONG iNJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2723.27 -27.81 78.24 26.17 95.58 15 45 45 2123.3 -26.74 67.74

4247.71 1.56 174.64 20.19 61.72 8 49 22 3647.7 -2.21 1_8.0!

2429.51 -29.10 54.47 28.01 97.14 17 11 57 1829.5 -27.81 45.91

4016.70 2.72 157.03 19.55 60.22 9 57 7 3416.7 -1.26 150.50

2148.78 -32.47 32.51 25.37 101.33 18 37 0 1548.8 -30.57 23.81

3870.21 3.62 144.12 17.75 56.23 lO 41 26 3270.2 1.14 1ST.Sg.

DIFFERENTIAL CORRECTIONS MID-COURSE E_rCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2604 TRA-l.0727 TC3 2.5678 BAU .3520 SGT 2636.0 SGR 528.1 $63 382.6 ST 611.3 SR 484.4 SS 243.8

ROE -.5360 RRA -.1424 RC3 .069_ FAU .09998 RRT .1988 RRF -.2292 RTF -.8884 CRT -.4994 CRS .6107 CST .3426

FOE .1321FRA .6476 FC3-5.3841 DIP 8671 SG8 2688.3 R23 -.0464 R13 -.8888 LSA 663.8 NSA 444.1SSA 33.8

BOE .4281BRA 1.0821 9C3 2.5888 FSP 1t19 _1 2838.1 $GZ 517.2 THA 2.37 ELI 683.8 EL2 375.2 ALF 147.59

LAqJ_CH OAT( DEC 4 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 31 1966

EARTH TO MARS

134.07 SMA 208.36 ECC .29242 INC 1.0197 Vl 30.219

.90 TAP 134.98 RCA 147.43 APO 269.29 V2 22.666

155.57 ETE 6.08 ZAC 92.91 ETC 233.84 CLP 166.48

HELIOCENTRIC C(_AIC DISTANCE 427.750

RL 147.44 LAb -.DO LOL 71.88 Vb 34.106 GAL .20 AZI. 68.98 tACA

RP 240.19 LAP .73 LOP 205.96 Vp 21.637 SAP 14.61 AZP 90.71 TAL

tic 166.$36 GL 8.84 GP 2.78 ZAL 84.57 ZAP 165.23 (78 167.95 ZAE

pLANETOCENTRIC CONIC

C3 15.600 VHL 3.850 DLA 17.37 RAL 181.55 RAO 8587.8 VEL 11.704 PTH 2.06 VHP 7.453 DpA -.93 RAP 192.12 ECC 1.2367

LNCH AZNTN LNCH TIM( L-; TIME INJ LAT INJ I._N6 |NJ RT A$C INJ AZIATH iNJ TIN(

90.00 14 52 39 2729.54 -27.85 76.70 24.72 95.36 15 38 6

90.00 • 37 42 4227.90 .94 173.54 18.78 61.70 8 48 9

100.00 16 24 3 2434.80 -29.15 54.86 24.58 96.94 17 4 38

100.00 8 48 59 3997.87 2.08 155.99 18.14 60.17 9 55 37

110.00 17 34 24 2152.11 -32.51 32.76 23.93 t01.19 18 30 16

110.00 9 35 7 3633.32 4.98 143.23 18.34 56.14 10 39 20

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .2314 TRA-I.0329 TC3 2.6945 BAU .3623 $GT 2889.9 m 523.5 SG3 401.6

ROE -.3278 RRA -.1376 RC3 .0848 FAU .10371 tiNT .2127 RRI r -.2§15 RTF -.8930

FOE .138& FRA .12S$ FC3-5.7§53 BSP 8744 S_ 2720.7 R23 -.08§6 R13 -.8934

BOE .4129 BRA 1.0420 9C3 2.6959 FIP 1198 SG1 2872.3 S_2 511.0 THA 2.48

PO CST TIN INJ 2 LAT INJ 2 LONG

2129.5 -26.81 68.18

3627.g -2.83 166.91

1834.8 -27.86 46.28

3397.9 -1.90 149.47

1552.1 -30.63 24.03

3233.3 .50 137.01

ORBIT DETERMINATION ACCURACY

ST 599.1 SR 479.S SS 232.0

CRT -.5002 CRS .6800 CST .2529

LSA 672.5 NSA 443.7 SSA 55.0

ELI 672.2 (L2 369.9 ALF 147.10

LAUNCH DATE DEC 4 1964 FLIGHT T|ME 180.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.OQ LOt. 71.88 VL 34.047 GAL

RP 269.S0 LAP .TO LOP 206.90 VP 2|.572 GAP 14.07 AZP 90.71 TAL $.42 TAP 136.44 RCA 147.43

RC 168.837 GL 8.T5 GP 2.$9 ZAL 63.49 ZAP 164.33 ETS 168.01 ZkE 136.04 ETE S.SO ZAC 93.08

PLANETOCENTRIC CONIC

CS 13.164 VHL 3.894 OLA 17.69 RAL 160.46 RAD SSGT.S VEL 11.685 PTH 2.06 VHP 7.278 DPA -.96

LNCH AZMTH LNCH TIME L-I TIN( lNJ bAT INJ LONG INJ RT _$C INJ AZNTH INJ TIME PO CST TIN

90.00 14 43 6 2735.50 -27.66 77.13 23.22 95.14 15 30 42 2135.3

90.00 7 36 36 4209.17 .33 t72.49 17.39 61.68 8 46 46 3609.2

100.00 16 16 46 2439.8| -29.19 35.23 23.13 96.75 16 57 26 1839.8

100.00 8 47 38 3980.09 1.48 155.01 16.75 60.14 g 53 58 3380.1

110.00 17 47 44 2153.27 -32.55 33.00 22.51 101.05 18 23 40 1555.3

110.00 9 $3 11 3837.40 4.37 142.39 14.93 36.06 10 37 8 3237.4

DISTANCE 450.958 EARTH TO MARS

.32 AZL $9.00 HCA 133.02 SNA 207.00 ECC .28781 INC .9968 Vl 30.219

Apo 266.58 V2 22.897

ETC 255.83 CLP 164,80

RAP 1g2.40 ECC 1.2496

INJ 2 LAT INJ 2 LONG

-26.88 68.61

-3.45 165.86

-27.9§ 46.64

-2.50 148.49

-30.69 24.28

-.11 136.18

DIFFERENTIAL CCRRECTIONS

TOE .2194 TRA-l.0062 TC3 2.7793 BAU .5639

ROE -.3195 flflA -.1326 tiC3 .1021 FAU .10767

FOE .1896 FRA .6983 FC3-6.1470 BSP 9137

SOE .3976 9RA 1.0169 9C3 2.7814 FSP 1270

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2686.1 $GR 518.9 SG3 422.0 ST 571.5 SR 474.1 SS 263.3

flRT .2434 RRF -.2766 RTF -.8928 CRT -.4336 CflS .7483 CST .2037

sGB 2735.7 R23 -.0530 RI3 -.8934 LSA 641.1NSA 434.4 SSA 37.2

SGt 2889.1 $¢,2 502.7 THA 2.79 EL1 639.3 EL2 377.7 ALF 146.25

LAUNCH DATE DEC 4 1964 FLIGHT T|NE 182.00 ARRIVAL DATE JUN 4 1955

HELIOCENTRIC C_IC DISTANCE 434.206

RL 147.44 LAL -.OO LOL 71.88 VL 33.988 GAL .43 AZI. 89.03 HCA

tip 239.58 LAP .68 LOP 207.85 Vie 21.513 GAP 13.53 AZP 90.70 TAL

135.96 SlAA 205.72 ECC .28341

1.94 TAp 137.90 RCA 147.42

EARTH TO MARS

INC .9730 vt 30.219

AI_ 264.03 V2 22,928

RC 171.174 ft. 8.64 GP 3.01 ZAL 82.42 ZAp 163.82 ET3 168.09 ZAE 156.54 ETE 7.17 ZAC 93.24 ETC 235.83 CLP 164.09

PLANETOCENTRIC CONIC

C3 14.792 VHL 3.842 DLA 17.99 RAL 159.39 RAD 6567.6 VEL 11.668 PTH 2.05 VHP 7.107 DPA -.93 RAP 192.67 ECC 1.2429

LNCH AZIATH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 37 42 2741.19 -27.92 77.54 21.86 94.94 13 23 23 2141.2 -26.94 69.01

90.00 7 35 24 4191.45 -.24 171.50 16.02 61.68 8 45 16 3591.3 -4.02 164.87

100.00 16 9 41 2444.58 -29.23 55.57 21.71 96.57 16 50 25 1644.6 -28.01 46.98

100.00 8 46 7 3963.30 .91 154.09 15.38 60.12 9 52 10 3363.3 -3.07 147.57

110.00 17 41 It 2158.26 -32.59 33.23 21.11 100.93 18 17 lO 1558.3 -30.74 24.50

110.00 9 31 5 3822.38 3.80 141.60 13.58 56.00 10 34 48 3222.4 -.69 135.40

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .20GS TRA -.9662 TC3 2.9219 BAU .5771 SGT 2727.7 SGR 514.9 SG3 444.2 ST 553.9 H 469.0 $S 275.1

ROE -.3119 RRA -.1276 tiC3 .1215 FAU .11214 RRT .2837 RflF _.3028 flTF -.8981 CRT -.4455 CRS .8010 CST .1254

FOE .2189 FRA .3671 FC3-6.5784 Blip 9050 S_ 2775.9 R23 -.0600 RI3 -.8997 LSA 627.4 MSA 433.2 SSA 58.8

BIDE .3741BRA .9765 BC3 2.9245 FSP 1359 SGt 2731.2 862 496.1 THA 2.95 ELI 622.1EL2 373.9 ALF 145.29
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JPS. TM $3-100 EARTH--MARS TR&JE_rORIES (VOL. !. 1964)

LAUNCH DATE DEC 4 1964 FLI;HT TIN( 164.00 ARRIVAL DATE JUN 6 1RG5

HELIOCENTRIC r_llC

RL 147,44 LAL -,00 LOL 71.68 VL

RP R39.26 LAp .65 LOP 208.79 Vp

RC 173.465 GL 6.$1 GP 3.15 ZAL

PLAN(TOCENTR|C C0041C

C3 14.391 VNL 3.794

LNCN AZ14TH LNCN TIM(

90.00 14 30 31

90.00 T 33 59

100.00 16 2 46

100.00 9 44 Z5

110.00 17 34 49

110.00 9 28 51

DIFFERENTIAL _¢NRECTiONS

YDE .182R TRA -.9432 TC3 3.0077 BAu .5793

ROE -.3044 RNA -.1_ RC3 .1427 FAU .11655

FOE .Z4S9 FNA .5547 FC3-7.01|5 BgP 9358

tiDE .35S1 MA .gslt BC3 3.0111 Flip 1416

DISTANCE 437.489 EARTH TO MARS

33.932 GAL .$4 AZL 69.05 HCA 136.60 S44A 204.51 (CC .27924 [NC .9463 V1 30.219

21.458 GAP 12.99 AZP 90.69 TAL 2.45 TAp 139.56 RCA 147.41 APO 261.62 VZ 22.959

01.36 ZAP 163.09 [TS 168.14 ZA( 157.07 ETE 7.79 ZAC 93.42 ETC 255.62 CLP 183.38

DLA 18.27 RAL 156.3I RAO 6567.6 VEL 11.652 PTH 2.05 VHP 6.941DpA -.95 RAp 192.93 ECC 1.2368

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ E LONG

2746.40 -27.95 77.92 20.46 94.75 15 16 17 2146.4 -27.0D 69.39

4174.94 -.77 170.56 14.67 61.69 6 43 34 3574.9 -4.55 165.94

2446.92 -29.26 55.89 20.32 96.4| 16 43 55 1848.9 -26.06 47.29

3947.65 .36 153.23 14.03 60.11 9 50 lZ 3347.7 -3.60 146.71

2160.92 -32.63 33.43 19.72 100.61 I8 10 50 1560.9 -30.79 24.69

3900.42 3.27 140.87 12.23 55.95 10 32 19 3208.4 -1.22 134.67

NID-C.oURSE EX[CUTIGN ACCURACY ORBIT DETERNINATION ACCURACY

$GT 2744.9 _ 511.1 _3 466.6 ST 532.5 SR 463.5 SS 286.4

RRT .2945 R1R r -.3306 RTI r -.9961 CRT -.4067 CRS .6402 CST .0916

SG8 2792.1 R23 -,0601R|3 -.6968 LSA 605.9 NSA 457.8 3SA 61.2

9GJ 2749.1 _ 487.7 THA 3.24 EL1 596.0 EL2 378.3 ALF 144.45

LAUNCH DATE DEC 4 1994 FLIGHT TIN( 186.00 ARRIVAL DATE JUN 8 1965

_I[LIOCENIRIC C041C

RL 147.44 LAL -.DO LGL 71.88 VL

RP 238.95 LAP .62 LGI s 209.74 _p

RC 175.?SD _L 8.37 TAD 3.27 ZAL

PLAN(TOCENTR I C CONIC

C3 14. 049 VHL 3.746

LNO* AZIATH LNCN TIN(

90.00 14 23 32

90.00 7 32 20

100.00 15 56 2

100.00 8 42 51

110.00 17 29 36

110.0D 9 26 27

DIFFERENTIAL CCRRECTI_4D

TOE .1744 TRA -.9099 TC3 3.1350 BAU .5696

RDE -.2975 RRA o.1190 RC3 .1699 FAU .12129

FDE .2724 FRA .4963 FC3,-7o4741B9P 9244

80E ,3447 ORA .9101 _3 3.1393 FSP 1493

DISTANCE 449.609 EARTH TO MARS

33.876 GAL .64 AZL 89.08 14CA 137.85 SMA 203.38 (CC .27526 INC .9226 vl 50.219

25.407 GAp |2.47 AZP 90.68 TAL 2.96 TAp 140.82 RCA 147.39 APO 259.36 v2 22.991

80.51 Z_P IGZ.33 ET3 I68.15 Z_ I37.64 [T[ 8.47 2kC 93.59 ETC 255.82 ELF 162.64

DLA 18.53 RAL 157.23 RAD 6567.6 VEL 11.630 PTH 2.04 VHp 6.778 DpA -.90 RAp 195.18 (CC 1.2312

L-I TIN( |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2751.15 -27.97 78.27 19.08 94.58 15 9 23 2151.2 -27.04 69.72

4159.56 -1.27 1_9.73 13.34 61.71 6 41 40 3559.6 -5.04 163.08

2452.85 -29.29 56.18 18.94 96.26 16 36 55 1852.8 -28.11 47.58

3933.19 -.ll 152.44 12.70 60.11 9 48 4 3333.1 -4.09 145.91

2163.27 -32.66 35.60 15.35 190.71 18 4 39 1563.3 -50.84 24.86

5795.44 2.78 140.19 10.89 55.92 10 _9 43 3195.4 -1.72 155.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SA;T 2777.2 _ 508.1 SG3 490.3 ST $16.5 SR 458.1 SS 296.2

RRT .3174 RRF -.3599 RTF -.9023 CRT -.4957 CRS .8728 CST .0215

SG8 2523.3 R23 -.0t42 R$5 -.9031 LSA 599.3 NSA 449.9 SSA 63.0

_1 2782.0 _2 481.0 THA 5.43 (Lt 561.7 EL2 371.7 ALF 143.26

LA_mCH DATE DEC 4 1664 FLIGHT TIN( 188.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CONIC

RL 14T.44 LAL -.00

RF 230.$5 LAP ._6

RC 179.085 GL 8.21

FLA_T_ENTR1C CONIC

C$ 15.Y34 VHL 3.706

LNCH AZIATM LNCH TIRE

90.00 14 16 5O

RO.0O 7 30 29

100.00 15 49 35

100.00 6 40 25

110.00 17 22 36

110.00 9 23 54

DIFFERENTIAL CORRECTIONS

TOE .1506 TNA -.87T0

ROE -.2905 RRA -.1131

FDE .5030 FRA .4562

BOE .3273 8WA .6642

DISTANCE 444.159 EARTH TO MARS

LOt. 71.88 YL 33.627 GAL .74 AZL 89.10 N(A 158.80 S44A ZOZ.30 ECC .27149 INC .6960 Vl 30.219

LOP 210.66 Vp 21.361 GAP 11.95 AZP 90.67 TAL 3.47 TAp 142.27 RCA 147.38 APO 257.22 V2 25.024

GP 3.41 ZAL 79.26 ZAP 161.59 [75 166.21 ZAE 156.22 (TE 9.22 ZAC 93.77 ETC 255.61 CLP 161.89

DLA 18.76 RAL 156.16 RAD 6567.5 VEL 11.624 PTH 2.04 VHP 6.620 DpA -.65 RAp 193.42 ECC 1.2260

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2755.25 -26.00 78.36 17.71 94.43 15 2 46 2155.2 -27.09 70.02

4145.52 -1.72 166.94 12.03 61.73 8 39 54 5545.5 -5.49 162.29

2456.16 -29.51 56.45 IT.ST 96.13 16 30 31 1656.2 -26.16 47.81

3919.81 -.56 151.71 11.39 69.11 9 45 45 3319.8 -4.54 145.17

2165.18 -32.68 33.75 17.00 100.63 17 58 41 1565.2 -50.67 24.99

3783.59 2.32 139.57 9.56 55.89 10 26 57 3183.6 -Z.1T 155.37

MID-COURSE (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.2232 BAU .5929 SGT 2795.0 SGR 506.0 SG3 515.5 ST 494.0 SR 452.6 Ss 313.6

RC3 .1915 FAU .12630 RflT .3527 flRF -.3927 flTF -.9028 CRT -.3606 CRS .9007 CST -.0019

FC5-7.96|7 RIP 9596 SG8 2840.4 R23 -.0694 fl13 -.9036 LSA 583.3 NSA 450.2 3$A 65.4

RC3 3.2269 FSP 1586 SGI Z600.| $4;2 472.5 THA 3.76 ELI 554.4 EL2 376.1 ALF 141.82

LAUNCH DATE DEC 4 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CQNIC

RL 147.44 LAL -.DO LOt. 71.86 VL 33.778 GAL

RIP 238.31 LAP .56 LOP 211.64 VP 21.319 GAP 11.43 AZP

RE 180.373 GL R.02 reid 3.56 2AL 76.Z6 ZAP 160.81 [73

PLAN(TOCENTRIC CONIC

C3 13.443 _14L 3.667 DLA 16.96 RAL 155.09 RAD 6567.5 V[L

DI$TAt_E 447oS42 EARTH TO MARS

.84 AZL 89.13 HCA 139.76 SNA 201.29 ECC .26790 INC .8660 vl 30.219

90.66 TAL 3.96 TAp 143.72 RCA 147.36 APO 255.2I v2 23.056

166.22 Z_ 158.84 ETE 10.95 ZAC 93.96 ETC 255.6_ CLp 161.13

LNCH AZ14TN LNCN TIME L-I TIN( INJ LAT INJ LONG

90.OO 14 10 25 2758.67 -28.01 75.81

90.00 7 28 22 4132.77 -2.13 168.23

100.00 15 43 23 2458.92 -29.33 56.63

100.00 6 38 6 3907.76 -.97 151.05

110.00 17 16 48 2166.62 -32.70 33.86

110.00 9 21 10 3772.82 1_91 139.01

DIFFERENTIAL CCRRECTION9 RIO-COURSE EXECUTICN ACCURACY

TOE .1366 TRA -.6445 TC3 3.3265 BAD .5992 _d;T 2815.5 _R 504.6 $4;3 541.9

ROE -.2840 RRA -.1082 RC3 .2194 FAU .13156 RRT .3846 RS r -.4267 RTF -.9049

FD[ .3309 FRA .4120 FC3-0.4733 RIP 9644 SG8 2863._ R23 -.0747 Rl3 -.9059

ROE .3152 6RA .6554 6C3 5.3337 F_ 1670 _1 2825.2 $62 464.9 THA 4.05

11.612 PTH 2.05 VHP 6.465 DPA -.79 RAP 193.65 ECC 1.2212

INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT )NJ 2 LONG

16.37 94.31 14 56 24 2158.7 -27.12 70.26

10.74 61.76 6 37 15 3532.6 -5.69 161.57

16.23 96.03 16 24 21 1858.9 -26.19 48.01

10.10 60.12 9 43 14 3307.8 -4.94 144.51

15.66 100.57 17 52 55 1566.6 -30.90 25.10

6.29 55.86 10 24 3 5172.8 -2.56 132.81

ORBIT DET(RNINATION ACCURACY

ST 475.6 SR 447.1 63 327.6

CRT -.3385 CRS .9206 CST -.0405

LSA 577.6 NSA 441.7 $SA 67.7

ELM 535.0 EL2 374.0 ALF 140.17

17_61



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 192.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC C(_4IC DIDTANCE 450.953 EARTH TO NARS

RL 147.44 LAL -.DO LOL 71.88 VL 33.732 GAL .93 AZL 89.16 HCA 140.71 SMA 200.33 ECC .26449 INC .8392 vl 50.219

RP 237.98 LAP .53 LOP 212.60 yp 21.281 GAP 10.92 AZP 90.65 TAL 4.45 TAp 145.17 RCA 147.34 APO 253.31 v2 23.089

RC 182.451 GL 7.62 GP 3.72 ZAL 77.29 ZAP 160.01 ET9 168.22 ZAE 159.49 ETE 10.97 2AC 94.15 (TC 255.80 CLP 160.34

pLANETOCENTRI C CONIC

C3 15.176 VHL 3.630 DLA 19.13 RAL 154.03 RAO 6567.5 VEL 11.600 PTH 2.03 VHP 6.314 DPA -.72 RAP 193.87 ECC 1.2169

PO CST TIM INJ Z LAT ZNJ 2 LONGLMCH AZMTH LNCH TIME L-I TIME |NJ LAT |MJ LONG INJ RT ARC XNJ AZMTH |NJ TIME

90.00 14 4 19 2761.31 -28.03 79.01 15.04 94.22 14 50 21

90.00 7 26 1 4121.42 -2.50 16T.60 9.47 61.78 8 34 42

100.00 15 57 28 2460.95 -29.35 S6.76 14.91 95.95 16 16 29

100.00 8 $5 34 3897.01 -1.34 150.46 8.82 60.13 9 40 31

110.00 17 11 15 2167.53 -32.71 33.92 14.34 100.53 17 47 22

110.00 9 18 16 3763.20 1.54 138.51 7.02 55.85 10 20 59

DIFFERENTIAL C(:RR(CTIONS MIO-COURSE EXECUTION ACCURACY

TOE .1225 TRA -.8106 TC3 3.4204 BAU .6041 SGT 2835.0 SGR 504.9 SG3 $69.2

ROE -.2?78 RRA -.1031 RC3 .2497 FAU .13700 RRT .4184 RRF -.4628 RTF -.9070

FOE .3811 FRA .3632 FC3-9.0019 BSP 9757 SG8 2879.6 RZ3 -,0806 R13 -.9080

DOE .ROSs Bflk .9171 9C3 3.4295 FSP 1767 SG1 2843.1 962 457.3 THA 4.37

2161.3 -27.15 70.45

3521.4 -6.25 160.93

1861.0 -28.21 48.16

3297.0 -5.30 143.91

1567.5 -30.91 25.16

3163.2 -2.95 132.51

ORBIT DETERMINATION ACCURACY

ST 455.9 SR 441.6 SS 343.5

CRT -.3142 CRS .9366 CST -.0748

LSA 575.3 MSA 430.1 $SA 69.9

EL1 514.8 EL2 371.3 ALF 157.90

LAUNCH OAT( OEC 4 1964

HELIOCENTRIC C(_AIC

FLIGHT TIME 194.00

RL 147.44 LAL -.DO LOL 71.88 VL 33.667 GAL

RP 237.65 LAP .SO LOP 213.58 VP 21.246 GAP

RC 184.919 GL 7.60 GP 3.89 ZAL 79.28 ZAP 159,19 ET9 166.21 ZAE 160.16 ETE

pLANETOCEN'I_IC _IC

C3 12.930 VHL 3.596 OLA 19.28 RAL 152.98 RA0 9567.5 VEL 11.589 PTH Z.03 VHP

ARRIVAL DATE JUN 16 1965

DISTANCE 454.392 EARTH TO MARS

1.02 AZL 89.19 HCA 141.67 SMA 199.42 ECC .26125 INC .8088 vl 30.219

10.42 AZP 90.63 TAL 4.94 TAp 146.61 RCA 147.32 APO 251.52 V2 23.123

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT

90.00 13 58 34 2763.07 -28.04

90.00 7 23 23 4111.52 -2.81

100.00 15 31 52 2462.21 -29.36

100.00 8 32 47 3887.61 -1.66

110.00 17 5 57 2167.84 -32.71

110.00 9 15 11 5754.75 1.22

DIFFERENTIAL r_RECTIONS

TOE .1135 1RA -.7758 TC3 5.S630 BAU .6109

RDE -.2718 RRA -.0980 RC3 .2831 FAU .14286

FOE .5973 FRA .3099 FC3-9.5655 BSP 9756

80E .2R45 9RA .7820 0C3 5.5343 FIND 1862

12.01 ZAC 94.35 ETC 255.80 CLP 159.54

6.167 DpA -.63 RAP 194.08 ECC 1.2128

INJ i.GNG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.13 13.73 94.15 14 44 37 2163.1 -27.17 70.58

197.04 8.21 61.81 8 31 55 5511.5 -6.56 160.37

56.87 15.60 95.90 16 12 54 1862.2 -28.25 48.25

t49.94 7.57 60.15 9 37 34 5287.6 -5.62 143.39

55.95 13.04 100.51 17 42 5 1567.8 -30.92 25.19

158.07 5.TT 55.84 10 17 45 5154.7 -3.27 131.86

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2957.7 $GR 506.5 SG$ 598.5 ST 459.0 SR 456.0 SS 356.7

RRT .4522 RRF -.5002 RTF -.9095 CRT -.3043 CR3 .9469 CST -.1160

$68 2902.2 R25 -.0880 R15 -.9107 LSA 576.6 NSA 415.1SSA 72.3

SG1 2867.1 !k;2 450.1 THA 4.70 EL1 499.7 [L2 364.9 ALF 135.66

LAUNCH DATE DEC 4 1964 FLIGHT TIME 196.00

HELIOCENTRIC CONIC DISTANCE 457.856

RL 147.44 LAL -.00 LOL 71.86 VL 33.644 GAL 1.11 AZL 89.22 HCA 142.63 SMA

RP 257.31 LAP .47 LOP 214.52 VP 21.216 GAP 9.93 AZP 90.62 TAL 5.41 TAp

tiC 187.178 GL 7.36 GP 4.07 ZAL 75.31 ZAP 158.34 ETS 168.19 ZAE 160.85 ETE

PLAN[TOCENTRIC CONIC

C3 12.705 VHL 5.$64 DLA 19.59 RAL 151.94 RAD 6567.5 VEL 11.580 PTH 2.03 VHP

LNCH AZMTH LNCH TIRE L-I TIN( INJ LAT INi LONG INJ RT ARC INJ AZMTH INJ TIME

90.00 15 55 11 2763.89 -28.04 79.19 12.45 94.12 14 39 15

90.00 ? 20 29 4105.11 -5.09 166.57 6.98 61.84 8 26 52

100.00 15 26 36 2462.62 -29.56 56.90 12.32 95.89 16 7 39

tOO.DO 8 29 44 3879.61 -1.95 149.50 6.54 60.16 9 34 24

110.00 17 0 56 2167.49 -32.71 35.92 11.75 100.55 17 37 4

110.00 9 11 54 3747.50 .94 137.69 4.54 55.63 10 14 21

DIFFERENTIAL CCRflECTION9 MID-COURSE EXECUTION ACCURACY

TOE .1122 TRA -.7545 TC5 5.6589 BAU .6204 SGT 2865.6 SGR 509.4 SG5 629.4

ROE -.2659 RRA -.0927 RC3 .3195 FAU .14909 RRT .4839 RRF -.5585 RTF -.9133

FOE .4100 FRA .2490 FC-10.1608 BSP 9626 SG8 2930.2 R25 -.0961 R15 -.9147

DOE .268R BRA .7401 BC5 3.6529 FSP 1960 SG1 2896.4 SG2 444.1 THA 5.00

LAUNCH DATE DEC 4 1964 FLIGHT TIME 196.00

HELIOCENTRIC CCNIC DISTANCE 461.347

RL 147.44 LAL -.00 LOL 71.88 VL 33.604 GAL 1.19 AZL 89.26 HCA _45.60 SMA

RP 236.98 LAP .44 LOP 215.48 VP 21.189 GAP 9.44 AZlP 90.60 TAL 5.97 TAP

RC 1R9.421 GL 7.09 r_p 4.26 ZAL 74.37 ZAP 157.48 (T9 168.15 ZAE 161.56 ETE

PLAN[TOCENTRIC CA=IA|C

C3 12.494 VHL 3.535 OLA 19.47 RAL 150.92 RAO 6567.5 VEL 11.571 PTH 2.02 VHP

LNCH A2MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

90.00 13 48 14 2763.57 -26.04 79.17 11.18 94.13 14 54 18

90.00 7 17 16 4096.34 -5.$0 166.19 5.77 61.86 8 25 55

100.00 15 21 45 2452.02 -29.56 56.86 11.05 95.91 16 2 47

100.00 8 26 26 3973.12 -2.15 149.15 5.t5 60.18 9 51 0

110.00 16 59 15 2165.36 -52.70 53.84 10.49 100.58 17 32 21

110.00 9 8 29 3741.55 .72 157.38 5.34 55.82 10 10 47

OIFFERENTIAL CalRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .0907 TRA -.7169 TC5 3.6789 BAU .6174 SGT 2981.8 $GR 514.7 SG3 660.2

ROE -.2604 RflA -.06T5 RC5 .3565 FAU .15516 RflT .5275 RflF -.5795 RTF -.9118

FOE .4408 FRA .1954 FC-IO.TS09 BSP 9967 SGB 2927.4 R23 -.1025 R15 -.9114

BO( .2757 BRA .7222 BC3 5.$965 FSP 20T7 SG1 2894.8 962 435.3 THA 5.51

ARRIVAL DATE JUN 18 1965

EARTH TO MARS

198.57 ECC .25818 |NC .7772 vl 50.Z19

148.04 RCA 147.30 Apo 249.83 V2 23.157

15.16 ZAC 94.56 ETC 255.79 CLP 158.71

6.023 DpA -,52 RAp 194,28 ECC 1.2091

PO CST TIM INJ 2 LAT INJ 2 LONG

2163.9 -27.17 70.63

3503.1 -6.83 159.89

1862.6 -28.23 48.28

3279.6 -5.88 142.95

1567.5 -30.91 25.16

3147.5 -3.55 131.48

ORBIT DETERMINATION ACCURACY

ST 425.7 SR 430.1SS 367.Z

CRT -.3225 CRS .9531CST -.1812

LSA 581.2 MSA 394.9 SSA 75.0

ELI 491.0 EL2 351.3 ALF 133.67

ARRIVAL DATE JUN 20 1965

EARTH TO MARS

1g7.76 ECC .25526 |NC .7440 vl 30.219

149.47 RCA 147.26 APO 248.24 V2 23.191

14.47 ZAC 94.77 ETC 255.79 CLP 157.87

5.684 DpA -.39 RAP 194.47 ECC 1.2056

PC) CST TIM INJ 2 LAT INJ 2 LONG

2165.6 -27.17 70.61

5496.3 -7.04 159.51

1862.0 -28.23 48.23

3273.1 -6.10 142.59

1566.4 -30.89 25.08

3141.5 -3.77 131.17

ORBIT DETERMINATION ACCURACY

ST 405.4 SR 424.5 $5 384.7

CRT -.2599 CRS .9582 CST -.1621

LSA 579.7 MSA 388.0 SSk 77.Z

EL1 466.6 EL2 356.2 ALF 129.99

1722



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DkYE DEC 4 1•G4 PLIGHT TIN( ZO0.0O

HELIOCEHYRIC CGNIC

RL 147.44 LAL -.DO

RF 236.94 LAP .41

RC 191.SS5 GL G.SO

PLAN[TOCENTRIC CONIC

C3 19.309 VHL 3.507

LNCH AZMTH LNCH TIN(

90.00 13 41 42

90.00 T 1S 45

100.00 15 17 11

100.00 • 22 52

110.00 19 51 52

110.00 • 4 45

LOL 71.$8 VL 33.565 GAL

LOP 216.45 VP 21.166 GAP S.DG AZP

GP 4.41 ZA_ 73.45 ZAP 15S.5• ITS

ARRIVAL DATE JUN 22 1D&5

DISTANCE 464.861 EARTH TO MARS

1.27 AZL 89.29 HCA 144.56 SNA 1•S.99 ECC .25249 INC .7090 vl 30.21R

• 0.50 7AL 6.33 TAP 150.8• RCA 147.25 APO 245.73 VZ ES.ZZ6

168.11 Zk( 112.30 ETE 15.95 ZAC 94.99 ETC 255.70 CLP 157.00

DLA 19.51 RAL 149.91 RAD 6567.5 VEL

L-I Till( INJ LAT

27G2.16 -21.03

40t1.15 -3.47

2400.44 -29.$4

39•4.11 -2.32

21M.47 -32.G7

3719.84 .54

DIFFERENTIAL CGRRECTIONS

TOE .0821 TIIA -.1_54 TC3 3.7529 BAU .UO7

ROE -.RS4• IIIEA -.0619 RC3 .4011 FAU .16181

FOE .4631 FlU .ltDe FC-11.$818 RiP 10029

BOG .2970 mlA .9903 IC3 3.T743 FIP 2193

LAUNCH OATS DEC 4 1964

11.562 PTH 2.02 VHP 5.747 DpA -.25 RAp 194.64 ECC 1.2025

INJ 1_4G ]NJ RT ASC INJ AZNTH INJ T_4£ PO CST TIN INJ 2 LAT /MJ Z LONG

70.07 9.94 94.18 14 29 44 21S2.2 -27.16 70.51

165.•0 4.57 61.88 8 21SS 3491.2 -7.ZO 159.22

56.74 9.60 95.97 15 58 1G 1860.4 -28.21 48.12

148.87 3.•3 90.1• 9 27 20 3268.1 -6.27 142.31

33.S9 9.24 100.69 17 27 36 1564.5 -30.86 24.94

137.14 2.15 35.82 10 7 2 3131.8 -3.95 130.93

MID-C.OURS( EXECUTION ACCURACY ORBIT DETERIAINATION ACCURACY

SGT 2•91.3 _ 5_.2 SG3 G•3.S ST 389.1SR 418.S SS 3•7.1

RRT .5153 RI_ -.911HS RTF -.9132 CRT -.2472 CRS .9591 CST -.1909

_38.1 R23 -.1112 R13 -.•150 LSA 562.5 MSA 372.3 SSA 79.9

SGI 2906.7 $1;2 422.5 ?HA 5.06 EL1 453.1 EL2 348.3 ALF 126.76

FLIGHT TIN( 202.00 ARRIVAL DATE JUN 24 1965

DISTANCE 460.397 EARTH TO MARS

33.528 GAL 1.35 AZL 89.33 HCA 145.53 SMA 196.27 ECC .24986 INC .6724 vl 30.219

21.143 GAP •.48 AZP 90.55 TAL S.77 TAp 152.30 RCA 147.23 APO 245.31 v2 23.261

72.56 ZAP 155.60 ITS 168.05 ZA( 163.05 IT[ 17.64 ZAC •5.23 ETC 255.77 CLP 156.11

HELIOCENTRIC r_NIC

RL 14T.44 LAL -.00 _ 71.88 VL

NIP 239.29 LAP .39 LOft 217.42 VP

RC 1•$.077 rd. 6.49 GP 4.68 ZAL

PLkN(TO((NTRIC CONIC

DLA 19.52 RAL 148.91 RA_ SSG7.S _q[L 11.555 PTH 2.02 VHP 5.615 DPA -.08 RAp 194.80 ECC 1.1995

INJ LONG INJ RT ASC INJ AZl4TH INJ TIM( I_ CST TIN INJ 2 LAT INJ 2 LOe4G

70.88 8.71 94.28 14 25 36 2159.5 -27.13 70.32

1•5.71 3.40 61.89 6 18 1 3487.6 -7.31 159.02

56.54 8.58 96.07 15 54 9 1857.S -28.17 47.93

146.$8 2.76 60.20 • 23 25 3264.6 -6.38 142.12

33.49 8.00 100.78 17 23 50 1561.7 -30.81 24.75

138.96 .R• 55.02 10 3 6 3133.4 -4.08 130.75

MID-COURSE EXECUTION ACCUI_CY ORBIT DETERNINATION ACCURACY

TC3 3.6222 |AU .8238 SGT 2899.E JA;R 532.5 $G3 728.5 ST 373.3 SR 412.G SS 408.8

RC3 .44R0 FAU .18878 RRT .S03O RRF -.83R8 RTF -.9146 CRT -.2394 CRS .g592 CST -.2212

FC-12.0300 BSP 10055 SG8 L_47.7 R23 -.1206 R13 -.9167 LSA 585.4 NSA 356.5 SSA 82.7

BC3 3.8404 FJP 2312 SGI 2917.3 $G2 422.2 THA 6.46 EL! 441.3 EL2 33•.8 ALP 123.64

C3 12.1,5 _IL 3.482

Ll_J4 AZNTH INCH TIN( L-I TIN( INJ LAT

90.00 15 59 37 2756.53 -28.02

90.00 T • 54 4067.65 -3.38

100.O0 13 13 11 2457.77 -_.33

100.00 8 19 0 31_4.94 -2.43

110.00 16 47 49 2161.73 -32._I

110.00 9 0 32 3733.44 .41

DIFFERENTIAL C©RRECTIONS

?DE .OTSR TRA -.6342

RD( -.2495 RItA -.0760

FOE .4663 IrRA .0593

SO( .,601 RRA .6388

LAUIACH DATE DEC 4 1964

HELIOCENTRIC CDNIC

RL 147.44 LAL -.DO

RP 235.94 LAp .35

RC 19S.086 GL 6.15

PLAN(YO(ENTRIC CONIC

C3 11.•11 VHL 3.459

LNCH AZ14TH LItCH TIN(

• 0.00 13 35 S•

90.00 7 $ 42

100.00 15 D 32

100.00 S 14 SO

110.00 16 44 G

110.O0 6 56 46

FLI;HT TIN( 204.00 ARRIVAL DATE JUN 26 1965

DISTANCE 471.955 EARTH TO MARS

LOt. 71.88 VL 33.495 GAL 1.43 AZL 89.37 HCA 146.50 SNA 195.59 ECC .24736 INC .S$$8 Vl 30.219

LOP 218.39 VP 21.12• GAP S.01 AZP 90.53 TAL 7.21 TAp 155.71 RCA 147.20 APO 243.97 V2 23.297

GP 4.92 ZAL 71.69 ZAP 154.71 ITS 167.98 ZAE 163.81 ETE 19.58 ZAC 95.47 ETC 255.77 CLP 155.20

DLA 19.50 RAL 147.94 RAD 6567.5 VI[L

L-I TIN( INJ LAT

2755.61 -26.00

4005.06 -3.64

2453.95 -29.30

$6G2.75 -2.50

2158.08 -$2.59

3731.39 .33

DIFFERENTIAL C_RRECTIONS

TDE .0769 TRA -.6199 TC3 3.8•72 RAU .$283

ROE -.2441 I_A -.06•6 RC3 .4990 FAU .17612

• rOE .5039 FRA -.0166 FC-12.7465 BSP 9934

ROE .2519 BRA .6238 RCS 3.9290 FSP 2428

LAUNCH BATE DEC 4 1964

NELIOCENTRIC _.QNIC

RL 147.44 LAL -.00 LQL 71.88 VL 33.459 GAL

RIP 235.5• LAP .32 LOP 219.56 VP 21.115 GAP

11.548 PTH 2.02 VHp 5.485 DPA .11 RAp 1•4.96 ECC 1.1•69

INJ LONG INJ RT ASC INJ AZIATH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.59 7.SO 94.42 14 21 55 2155.6 -27.09 70.04

163.$1 2.24 61.90 $ 13 41 3465.9 -7.37 158.91

56.26 7.36 96.22 15 50 26 1853.9 -28.13 47.65

148.58 1.61 GO.2O • 19 13 3262.8 -6.44 142.01

33.21 6.79 100.93 17 ZO 5 1558.1 -30.74 24.46

136.85 359.84 55.82 • 58 57 3131.4 -4.16 130.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2910.4 SGAE 545.6 SG3 765.2 ST 359.9 SR 406.1 SS 415.t

RRT .63?7 RRF -.6969 RTF -.9166 CRT -.2642 CRS .95"57 CST -.2795

SG8 2911.0 RZ3 -.1324 R13 -.9191 LSA 587.2 MSA 338.5 SSA 86.3

&SG1 2R31.5 S¢,Z 417.2 1144 6.96 EL1 415.6 EL2 323.7 ALF 122.70

FLIGHT TIN( 206.00 ARRIVAL DATE JUN 28 1965

DISTANCE 475.533 EARTH TO MARS

1.50 AZL 89.41 14CA 147.48 S44A 194.94 ECC .24500 INC .5•31 vl 30.219

7.33 AZP 90.50 TAL 7.63 TAP 155.11 RCA 147.11 APO 242.70 V2 23.333

RC 198.,60 GL 5.78 GP 5.17 ZAL 70.85 ZAP 153.78 ETS

PLAN(TOCENTRIC C_NIC

C3 11.$12 VHL 3.437 DLA 19.43 RAL 146.98 RAt) 6517.5 VEL

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ I_NG |NJ

90.00 13 $2 35 2750.28 -27.97 78.20

90.00 7 I 10 4085.88 -3.64 165.61

100.00 15 S 5_ 2448.85 -L_9.26 55.89

100.00 6 10 _ 3662.54 -2.50 148.56

110.00 15 40 47 t153.43 -32.53 32.M

IGT.90 ZAE: 164.58 ETE 21.62 ZAC 95.72 ETC 255.76 CLP 154.26

11.541 PTH 2.01 VHp 5.359 DpA .32 RAp 1•5.10 ECC 1.1944

RT ASC INJ AZNTH INJ ThAi[ PO CST TIM INJ 2 LAT INJ Z LONG

6.31 94.$1 14 18 44 2150.3 -27.04 $9.66

1.10 61.90 8 • 16 3485.9 -7.37 158.92

6.17 96.41 15 47 11 1848.9 -28.06 47.29

.47 60.20 • 14 45 3262.5 -6.45 142.00

5.58 101.13 17 16 41 1553.4 -30.65 24.15

3130.7 -4.11 150.61

ORBIT DETERMINATION ACCURACY

ST 345.5 SIR 399.9 SS 425.7

CflT -.2399 CR• .9520 CST -.2689

LSA 5SS.O NSA 326.9 SSA 89.0

EL1 422.5 EL2 317.5 ALF 119.26

110.OO • 52 26 $750.73 .30

DIFFERENTIAl. C_RRECTIONS

TO( .O673 TRA -.5670 TC$ 5.9271 8AU .6263

ROE -.2389 RRA -.0634 RC$ .5537 FAU .18332

FOE .524• FNA -.0951 FC-13.4507 BSP 10111

BOG .248, liRA .4003 BC3 3.•659 FSP 2570

138.82 358.72 55.82 • 54 37

MID-COURSE EXECUTION ACCURACY

SGT 2900.5 SGR 562.2 SG3 802.5

RRT .ST52 RIEF -.7369 RTF -.•111

SG8 _954.S R25 -.1433 R13 *.9190

SG1 L_)25.7 SG2 411.2 THA 7.$1
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 4 4964

HELIOCENTRIC C(_41C

RL 147.44 LAL -.DO LOt. 71.66 VL 53.427

RP 235.24 LAP .29 LOP 220.54 yp 21.104

RC 200.460 GL 5.39 GP 5.44 ZAL 70.05

PLAN(TT_ENTRIC CONIC

CS 11.674 VML 3.417 OLA 19.33 RAL 146.05

LNCH AZNTM LNCH TIME L-I TIRE INJ LAT

90.00 13 30 19 2743.56 -27.93

go.o0 8 56 15 4087.69 -5.58

1DO.DO 15 S 37 2442.S0 -29.21

IO0.O0 8 5 34 3863.97 -2.48

110.00 16 37 49 2147.78 -32.46

110.00 8 47 52 3731.46 .33

DIFFERENTIAL CORRECTIONS

TOE .0806 TRA -.5549 TC3 4.0170 BAU .6542

ROE -.2362 RRA -.OS41_-4H;S .6151 FAU ,19186

FOE .5288 FRA -.1924 FC-14.2280 BSP 9765

ROE .2467 8RA .5574 BCS 4.0658 FSP 2683

LAUNCH DATE DEC 4 1964

HELIOCENTRIC COLIC

RL 147.44 LAL -.DO LOL 71.88 VL 33.396

RP 264.89 LAP .26 LOP 221.$2 VP 21.098

RC 202.623 GL 4.96 GP 5.75 ZAL 69.24

PLAN_TOCERTRIC CONIC

C3 11.646 VHL 3.398 DLA 19.18 RAL 145.11

LNCH AZI4TH LNCN TIN( L-I TIRE INJ LAT

90.00 15 28 13 2735.20 -27.88

90.00 8 50 57 4091.46 -S.46

100.00 15 1 25 2434.68 -29.15

100.00 8 0 27 3887.21 -2.35

110.00 16 65 16 2140.95 -32.36

110.00 8 43 3 3733.71 .42

DIFFERENTIAL CCRRECTIONS

TO( .0659 TRA -.542! TCS 4.0052 BAU .6271

ROE -.2283 RRA -.0492 RCS .6794 FAU .19970

FOE .5457 FRA -.2736 FC-14.9733 BSP 10098

60( .2676 8RA .5445 8C5 4.0824 FSP 2849

FLIGHT TIME 208.00 ARRIVAL DATE JUN 30 1955

DISTANCE 479.155 EARTH TO MARS

GAL 1.57 AZL 89.45 HCA 148.46 SMA 194.53 ECC .24275 INC .5498 Vl 30.219

GAP 7.10 AZP 90.47 TAL 8.04 TAp 156.50 RCA 147.15 APO 241.50 V2 23.369

ZAP 152.79 ETS 167.81Zk( 165.34 ETE 24.41 ZAC 95.99 ETC 255.75 CLP 155.30

RAD 6567.4 VEL 11.535 PTH 2.01VHP 5.257 DpA .56 RAp 195.22 ECC 1.1921

|NJ LONG INJ RT ASC ]NJ AZRTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

77.72 5.14 94.86 14 15 59 2143.6 -26.97 69.18

165.71 559.98 61.89 8 4 22 3487.7 -7.31 159.02

55.42 4.99 96.65 15 44 20 1842.5 -27.98 46.83

148.64 559.35 60.20 9 9 58 3264.0 -6.40 142.08

32.44 4.59 101.37 17 13 57 1547.8 -50.55 25.74

136.85 357.61 55.82 9 50 5 3131.5 -4.16 130.64

MIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k'eT 2919.7 STIR 582.7 SG3 844.0 ST 335.2 SR 392.4 SS 425.5

RRT .7050 RRF -.7728 RTF -.9198 CRT -.3253 CRS .9423 CST -.3994

S_ 2977.2 RZ3 -.1568 R13 -.9231 LSA 587.6 MSA 302.4 SSA 94.9

SGt 2949.0 SG2 409.2 THA 8.17 EL1 425.2 EL2 292.5 ALF 122.02

FLIGHT TIM( 210.00 ARRIVAL DATE JUL 2 1965

DISTANCE 482.748 EARTH TO MARS

GAL 1.63 AZL 89.50 HCA 149.44 SMA 193.75 ECC .24063 INC .5037 vl 30.219

GAP 8,85 AZ1P 90.43 TAL 8.43 TAP 157.87 RCA 147.13 APO 240.97 V2 23.405

ZAP 151.77 ETS 167.71 ZAE 166.10 ETE 27.43 ZAC 96.27 ETC 255.75 CbP 152.32

RAD 6567.4 VEL 11.530 PTH 2.01 VHP S.118 OpA .85 RAp 195.34 ECC 1.1900

INJ LONG INJ RT ASC IRJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

77.11 3.99 95.16 14 15 48 2135.2 -26.88 68.59

165.92 358.88 61.88 7 59 9 6491.5 -7.19 159.23

54,85 3.83 96.95 15 42 0 1834.7 -27.88 46.28

148.82 558.26 60.19 9 4 54 5267.2 -6.30 142.26

31.93 3.22 101.66 17 10 59 1540.9 -SO.A2 23.25

136.97 356.53 55.82 9 45 16 3133.7 -4.07 130.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2891.0 Srdl 607.5 SG3 883.8 ST 321.4 SR 386.0 SS 433.6

RRT .7398 RRF -.8052 RTF -.9172 CRT -.2740 CRS .9366 C$T -.3805

$G8 2954.2 R23 -.1698 R13 -.9211 LSA 585.4 NSA 297.1 SSA 96.9

SGI 2926.4 SG2 403.9 THA 9.01 ELI 408.8 EL2 291.9 ALF 118.05

LAUNCH DATE DEC 4 1964

H(LIC_ENTRIC CONIC

RL 147.44 LAL -.O0 LOt. 71.88 VL 33.367 GAL

RP 264.53 LAp .22 LOP 222.31VP 21.091 GAP

RC 204.770 GL 4.50 GP 6.05 ZAL 68.49

PLANETOCENTRIC CONIC

CS 11.429 VHL 3.581DLA 18.99 RAL 144.21

LNCH AZMTM LNCM TIME L-1 TIME INJ LAT

90.00 lS 26 42 2725.29 -27.82

90.00 6 45 19 4og?.IS -3.28

100.00 14 59 41 2425.44 -29.07

100.00 7 54 58 6872.21 -2.18

110.00 16 36 10 2132.98 -32.25

110.00 8 37 58 3757.45 .56

DIFFERENTIAL CGRRECTIONS

TOE .0669 TRA -.5198 TC5 4.0215 BAU .6251

ROE -.2229 RRA -.0414 RC3 .7500 FAU .20807

FOE .5605 FRA -.3703 FC-|5.7608 BSP 10109

ROE .2327 8RA .5194 BC3 4.0907 FSP 3004

LAUNCN DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 147.44 LAL -.00 LOL 71.88 VL 33.340

RP 264.17 LAP .19 LOP 223.29 VP 21.089

tiC 206.900 ret. 4.00 GP 6.38 ZAL 67.76

PLANETOCENTRIC CONIC

C3 11.522 VRL 3.588 OLA 18.75 RAL 143.32

LNCM AZMTN LNCN TIME L-I TIRE INJ LAT

90.00 13 25 45 2713.66 -27.74

90.00 6 39 9 4104.61 -3.03

100.00 14 58 29 2414.65 -28.97

100.00 7 49 7 3879.07 -1.94

110.00 16 31 28 2125.71 -32.12

110.00 8 32 57 $742.77 .76

DIFFERENTIAL CCRRECTIONS

TOE .0695 TRA -.4829 TC3 4.0370 OAU .6238

ROE -.2172 RRA -.05l'9 RC3 .8282 FAU .21704

FOE .5477 FflA -.4739 FC-16.5964 BSP 10056

80E .2280 8RA .4940 BC5 4.1211 FSP 5155

FLIGHT TIME 212.00 ARRIVAL DATE JUL 4 1965

DISTANCE 486.563 EARTH TO MARS

1.70 AZL 89.54 HCA 150.42 SMA 193.20 ECC .25861 INC .4555 Vl 50.219

6.21 AZP 90.40 TAL 8.02 TAp 159.24 RCA 147.10 Apo 239.30 V2 26.442

ZAP 150.72 ET$ 167.60 ZAE 166.83 ETE 30.95 ZAC 96.57 ETC 255.74 CLP 151.30

RAD 6567.4 ¥EL 11.525 PTH 2.01 VHF 5.003 DpA 1.15 RAP 195.44 ECC 1.1881

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

76.59 2.85 g5.51 14 12 7 2125.3 -26.76 67.88

166.24 357.79 61.86 7 53 33 3497.1 -7.02 159.55

54.17 2.89 97.29 15 40 7 1825.4 -27.75 45.62

149.10 357.18 60.18 8 59 50 3272.2 -6.13 142.54

31.33 2.06 102.00 17 8 43 1533.0 -30.26 22.68

137.17 355.47 55.82 9 40 15 3137.5 -3.93 130.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3ST 2874.7 SGR 636.7 SG3 926.0 ST 311.0 SR 378.6 SS 434.9

RRT .7676 RRF -.8364 RTF -.9171 CRT -.3004 CRS .9261 CST -.4314

SGB 2944.3 R23 -.1848 R13 -.9217 LSA 582.& MSA 282.4 SSA 101.4

SGI 2916.7 S4;Z 402.2 THA 9.84 EL1 403.0 ELI 278.7 ALF 118.29

FLIGHT TIM( 214.00 ARRIVAL DATE JUL 6 1965

DISTANCE 490.036 EARTH TO MARS

GAL 1.76 AZL 89.80 HCA 151.41 SRA 192.68 ECC .23670 INC .4032 vl 30.219

GAP 5.78 AZP 90.35 TAL 9.19 TAp 160.60 RCA 147.07 APO 236.29 V2 23.479

ZAP 149.64 ETS 167.47 ZAE 167.53 ETE 35.06 ZAC 96.89 ETC 255.73 CLP 150.26

RAO 6567.4 VEL 11.520 pTH 2.01 VHP 4.890 DPA 1.46 RAP 195.53 ECC 1.1863

INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.55 1.72 95.92 14 10 59 2113.7 -26.63 67.06

168.67 356.72 61.83 7 47 34 3504.6 -6.77 159.99

53.59 1.55 97.70 15 38 43 1814.7 -27.61 44.85

149.47 356.12 60.17 8 53 46 3279.1 -5.90 142.92

30.64 .90 102.38 17 6 52 1523.7 -30.08 22.02

157.44 354.43 55.82 9 34 59 3142.8 -3.73 131.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

SGT 2880.1 SGR 671.4 SG3 971.1 ST 302.3 SR 670.6 SS 432.4

RRT .7929 flRF -.R638 RTF -.9169 CRT -.3367 CRS .9121CST -.4885

S_ 2937.8 R23 -.2003 R13 -.9225 LSA 576.8 MSA 267.6 SSA 106.9

SG1 2910.2 862 402.1THA 10.75 EL1 398.1 ELI 264.9 ALF 119.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 216.00 ARRIVAL DATE JUL R 1965

HELIOCENTRIC CONIC DISTANCE 493.705 EARTH TO MARS

RL 147.44 LAL -.00 LOL 71.66 VL 33.313 GAL 1.61AZL 89.65 HCA 152.40 $NA 192.19 ECC .23469 INC .$481 Vl 30.219

RP 233.80 LAP .19 LOP 624.28 VP 21.089 GAp 5.35 AZP 90.31TAL 9.55 TAp 161.95 RCA 147,05 AlsO 237.34 VZ Z3.517

RC 209.011GL 3.47 GP 9.?5 ZAL 67.06 ZAp 148.53 ETS 167.34 ZAE 168.17 ST[ 39.86 ZAC 97.23 [TC 255.72 CLP 149.19
PLANETOCENTRIC CONIC

C3 11.223 VHL 3.350 DLA 18.45 RAL 142.46 RAD 6367.4 ¥(L 11.516 PTH 2.01VHp 4.762 DpA 1.83 RAp 195.60 ECC 1.1847

LNCH AZI4TH LMCH TIN( L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 23 22 2700.30 -27.64 74.56 .60 96.40 14 10 23 2100,3 -26.47 96.11

90.00 S 32 58 4114.56 -2.72 167,21 355.67 61.80 7 41 12

100.00 14 57 46 2402.23 -26.86 52.48 .43 98.16 15 37 51

100.00 T 42 53 3867.66 -1.65 149.95 355.06 60.15 6 47 41

110.00 16 30 15 2113.12 -31.96 29.86 359.76 102.83 17 5 26

110.00 9 26 58 3?49.74 1.03 137.61 355.40 55.83 9 29 27

OIFFERENTIAL C(:RRECTION9 MID-COURSE EX£CUTION ACCURACY

TOE .0743 TRA -.4693 TC3 4.0584 BAU .6212 SGT 2837.6 $GR 711.6 SG3 1017.2

ROE -.2112 RRA *.QZ_ RC3 .9129 FALl .22610 RRT .8146 RRF -.6877 RTF -.9165

FD( .5362 IRA -.5846 FC-17.4481BSP 10019 S_ 2925.7 R23 -.2166 R15 -.9232

ROE .2239 BitA .4699 8C3 4.1403 FSIP 331R _1 2097.6 SG2 404.2 THA 1|.78

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 216.00

HELIOCENTRIC C(_ilC O|STANC[ 497.391 EARTH TO MARS

RL 147.44 LAL -.(30 LOt. 71.88 VL 33.288 GAL 1.67 AZL 89.71 HCA 153.39 SI4A 191.73 ECC .25318 INC .2677 vl 30.219

RP 233.44 LAP .13 LOP 225.26 VP 21.092 GAP 4.94 AZP 90.26 TAL 9.89 TAp 163.29 RCA 147.02 APO 236.44 V2 23.555

ETC 255.71CLP 148.08

3314.6 -6.47 160.54

1802.2 -27.43 43.97

3267.9 -5.61 143.41

1513.1 -29.67 21.27

3149.7 -3.46 131.60

ORBIT DETERMINATION ACCURACY

ST 295.3 SIR 361.9 SS 427.4

CRT -.5652 CN9 .6944 CST -.5525

LSA 389.7 MSA 251.6 SSA 113.5

EL1 394.6 EL2 249.9 ALF 120.99

ARRIVAL DATE JUL 10 1965

RC 211.104 GL 2.88 GP 7.15 ZAL 66.39 ZAP 147.37 ETS 167.19 ZAE 168.72 ETE 45.41 ZAC 97.59
PLAN(TOCENTR|C C_]C

C3 11.132 VHL 3.336 DLA 18.11 RAL 141.61 RAD 6367.4 V(L 11.512 PTH 2.01 VHP 4.677 DPA 2.24 RAp 195.67 ECC 1.1832

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ L._NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 25 36 2685.04 -27.52 75.48 359.49 96.94 14 10 21 2085.0 -26.28 63.04

90.00 9 25 39 4126.46 -2.33 167.88 354.64 61.77 7 34 25 3526.5 -6.09 161.21

tOO.O0 14 57 41 2388.08 -29.72 51.45 559.31 98.66 15 37 29 1788.1 -27.22 42.97

100.00 T 36 14 3698.66 -1.29 150.55 354.05 60.13 6 41 15 3298.7 -5.25 144.00

110.00 16 29 25 2101.08 -31.76 28.97 558.62 105.32 17 4 26 1501.1 -29.62 20.42

110.00 8 21 D 3738.43 1.36 138.26 352.40 55.64 9 25 56 3158.4 -3.13 132.06

DIFFERENTIAL C(_RECT|ON9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0801 TRA *.4476 TC5 4.0283 BAU .6179 _T 2810.5 SCA 758.1 SG3 1065.3 ST 290.7 SR 352.3 SS 418.6

NO( -.2047 RllA -.0135 RC3 1.0056 FAU .23571 RRT .995£ RRF -.9095 RTF -.9156 CRT -.4418 CRS .8707 CST -.6180

FOE .5188 FRA -.7053 FC-IR.5514 BSP 9972 Sr_ 29|0.9 R25 -.2554 RI3 -.9237 LSA 560.0 MSA 255.4 SSA 121.7

ROE .2200 BRA .447R BC5 4.15t9 FSF 34R5 SGI 2992.1 SRZ 408.8 THA 12.95 EL1 392.0 EL2 234.3 ALF 123.19

LAUNCH DATE DEC 4 1964

HELIOCEMTRIC CO_IC

RL 147.44 LAL -.00

RP 233.07 LAP .10

RC 213.179 GL 2.25

PLANETOCENTRIC CONIC

C3 11.049 VHL 3.324

LNCH AZMTH LNCH TIN(

90.00 13 29 26

90.00 6 16 12

100.00 14 56 6

tOO.DO 7 29 10

110.00 16 29 6

110.00 8 14 42

DIFFERENTIAL C(_iRECTION9

TOE .0899 T1EA -.4270

ROE -.1979 RRA -.0024

FOE .4904 FflA -,6282

DOE .2169 BRA .4270

LAUNCH DATE DEC 4 ltJHrp4

LOt. 71.68 VL

LOP 226.27 VP 21.097 GAP 4.52 AZP 90.20 TAL 10.22 TAp 164.61 RCA 147.00 APO 235.59 V2 23.593

GP 7.56 ZAL 65.75 ZAP 146.19 (T$ 167.03 ZAE 169.15 ETE 51.74 ZAC 97.68 ETC 255.70 CLP 146.95

DLA 17.70 RAL 140.76 RAD 6567.4 V(L 11.506 PTH 2.OD VHP 4.575 DpA 2.69 RAp 195.72 ECC 1.1818

L-I TINE ;NJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN ;NJ 2 LAT INJ 2 LONG

2667.62 -27.57 72.24 556.39 97.54 14 10 55 2067.8 -26.05 63.83

4140.62 -1.88 168.67 555.62 61.74 7 27 12 3540.6 -5.64 162.01

2372.09 -26.55 50.30 558.19 99.27 15 37 40 1772.1 -26.97 41.05

3911.57 -.84 15|.26 553.04 60.12 6 34 22 3311.6 -4.81 144.72

2067.4R -31.56 27.97 557.48 103.88 17 5 53 1487.5 -29.35 19.47

576R.94 1.76 136.81 551.41 55.66 9 17 31 3168.9 -2.73 132.61

FLIGHT TIM( 220.00 ARRIVAL DATE JUL 12 liES

DISTANCE 501.093 EARTH TO MARS

33.265 GAL 1.92 AZL 69.77 HCA 154.39 SHA 191.29 ECC .23154 tNC .2255 Vl 30.219

HELIOCENTRIC CCNIC

RL 147.44 LAL -.OO

RP 232.70 LAp .07

RC 215.236 GL 1.37

PLAN(TOCENTR|C C_N|C

C3 10.974 VHL 3.313

LNCH AZMTH LNCH TIN( L-I TIME |NJ bAT

90.00 13 27 54 2648.49 -27.19

90.00 6 10 14 4157.14 -1.35

100.00 14 59 10 2354.15 -28.34

100.00 7 21 39 3926.72 -.33

110.00 16 29 17 2072.25 -3t.30

110.00 6 6 2 3781.40 2.24

DIFFERENTIAL C_RRECTIONS

TOE .0985 11_A -.4085 TC3 3.9?46 BAU .6099

ROE -.1601 RRA .0097 RC3 1.2164 FAU .25553

FOE .4509 FRA -.9595 FC-ZO.1564 B_P 9850

BO( .2141 BRA .4086 BC3 4.1572 FSP 3844

NID-COUDSE EXECUTION ACCURACy

TC3 4.0069 BAU .6141 SGT 2777.9 _ 611.2 SG3 1114.7

RC3 1.1071 FAU .24546 RRT .8464 RRF -.9262 RTF -.9145

FC-19.2325 BSP 9918 SG8 2893.6 R23 -.2501 R13 -.9245

0C3 4.1570 FSP _964 SG1 2663,7 SG2 416.5 THA 14.22

FLIGHT TIME Z22.OO

DISTANCE 504.810

LOL 71.88 VL 33.242 GAL 1.97 AZL 89.84 HCA 155.59 SNA 190.88 ECC .25005

LOP 227.27 VP 21.104 GAP 4.12 AZP 90.14 TAL 10.54 TAp 165.93 RCA 146.97

G4P 8.05 ZAL 65.15 ZAP 144.96 ET$ 166.86 ZAE 169.45 ETE 56.79 ZAC 98.41

OLA 17.23 RAt. 139.97 RAD 6567.4 VEL 11.503 PTH 2.00 VHp 4.477 DPA 5.18

INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIM

70.86 537.29 96.22 14 12 2

169.39 352.61 61.71 7 19 32

49.00 357.08 99.92 15 58 24

152.09 352.05 60.11 8 27 G

26.85 556.55 104.49 17 3 49

139.46 330.44 55.88 9 11 3

MID-COURSE EXECUTION ACCURACY

SGT 2740.5 SGR 871.8 993 1165.6

RRT .8608 RRF -.9411 RTF -.9129

SG8 2975.9 R25 -.2662 R15 -.9250

SG1 2645.9 SG2 427.6 THA 15.66

ORBIT DETERMINATION ACCURACY

ST 289.1 SIR 341.7 SS 407.7

CRT -.5076 CRS .6402 CST -.6809

LSA 349.2 MSA 217.9 9SA 131.8

EL1 591.1 ELI 217.6 ALF 125.86

ARRIVAL DATE JUL 14 1965

EARTH TO MANS

INC .1550 vl 30.219

AFt) 234.?8 V2 23.631

ETC 255.68 CLP 145.78

RAP 195.76 ECC 1.1806

INJ 2 LAT INJ 2 LONG

2048.5 -23.78 62.46

3557.1 -5.12 162.94

1754.1 -26.68 40.59

5326.7 -4.30 145.55

1472.2 -29.00 18.41

3181.4 -2.25 133.26

ORBIT DETERMINATION ACCURACy

3T 290.7 SR 329.7 33 394.4

CRT -.5768 CR9 .7992 CST -.7315

LSA 536.6 NSA 200.0 SSA 144.3

EL1 391.5 ELI 200.0 ALF 128.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUMCM 0AT( DEC 4 1964 FLIGHT TIN( 224.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.DO LOL 71.88 VL

RF 282.32 LAP .03 LOP 228.27 VP

RC 217.275 GL .82 GP 8.56 ZAL

PLAN[TOCENTRIC CONIC

CS 10.907 VHL S.303 DLA 18.89 RAL 138.17 RAD 8567.4

LNCH AZ14TH LNCH TIME L-| TIME |NJ LAT |NJ LONG

90.00 18 30 1 2828.94 -26.97

90.00 8 1 45 4178.t7 -.73

tOO.DO 15 0 49 2884.10 -28.10

100.00 7 13 38 3944.24 .27

110.00 18 29 58 2055.18 -31.01

110.00 8 D 58 3795.95 2.80

DIFFERENTIAL C_RRECTIONS

TIDE .1103 TRA -.3901TC3 3.9298 8AU .8054

ROE *.1914 RRA .0235 RC8 1.3406 FAU .26588

FOE .3957 FRA-l.lO26 FC-21.1033 DIP 9751

DOE .2123 liRA .3908 BC3 4.1320 FSP 4028

DISTANCE 508.541 EARTH TO MARS

33.220 GAL Z.Ol AZL 89.92 HCA 156.39 SMA 190.49 ECC .22858 INC .0779 vl 30.219

Z1.114 GAP 3.72 AZP 90.07 TAL 10.84 TAp 167.23 RCA 146.95 APO 234.03 V2 23.670

64.57 ZAP 143.89 ET6 166.87 ZAE 169.52 ETE 66.41 ZAC 98.86 [TC 255.66 CLP 144.56

VEL 11.302 pTH 2.00 VHP 4.583 DpA 3.78 RAP 195.80 ECC 1.1795

|NJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

89.32 358.19 98.96 14 13 48 2026.9 -25.46 60.98

170.85 351.63 61.69 7 11 21 3576.2 -4.51 164.01

47.56 355.97 100.64 13 39 4] 1734.1 -26.84 89.20

133.03 351,07 80.11 8 19 22 3344.2 -3.71 146.52

25.81 555.21 103.17 17 4 13 1455.2 -28.61 17.23

140.22 349.49 53.92 9 4 14 3198.9 -1.70 134.02

MID-COURSE E_ECUT|ON.ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2898.8 SCdt 940.7 $413 1218.1 ST 296.0 SR 316.0 88 379.7

RRT ,8704 RRF -.9334 RTF -.9110 CRY -.6506 CRS .7409 CST -.7610

2838.1RZ3 -.2809 R13 -.9289 LSA 522.S NSA 183.2 SSA 158.4

$G| 2821.8 SG2 442.7 THA 17.33 EL1 393.6 EL2 180.5 ALF 152.13

LAUNCH OATE DEC 4 1964 FL|GHT T|I4E 228.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC C(_IIC

RL 147.44 LAL -.OO LOL 71.88 VL 83.200 GAL

RP 281.95 LAP .OOLOP 2L_).29 VP 21.125 GAP 3.38

RC 219.293 GL .01GP 9.12 ZAL 84,04 ZAp 142.38

PLAMETOC[NTRIC CONIC

C8 10.847 VHL 3.21)3 DLA 16.07 RAL 138.39 RM) 6387.4

LNCH AZ14TH LNCH 7114[ L-Z TIM( INJ LAY |NJ LONG

90.00 13 32 49 2802.98 -28.71 97.82

90.00 3 52 42 4197.88 -.03 171.86

100.00 15 3 T 2311.78 -27,81 43,97

100.00 7 3 S 3984.31 .96 154.15

110.00 18 31 13 2058.12 -30,66 24.24

110.00 7 58 28 3912.74 3.44 141.10

DIFFERENTIAL CGRRECTION8

TOE .1287 TRA -.8744 TC3 3.8707 BAU .8007

ROE -.1713 lIRA .0387 RC$ 1.4730 FAU .27644

FDE .3238 FRA-1.2530 FC-22.0834 B6P 9982

_bOE .2113 BRA .3784 BC8 4.1422 FSP 42t8

DISTANCE 512.287 EARTH TO MARS

2,05 AZL 90.00 HC.A 157.40 SMA 190.12 ECC .22720 INC .O00O vl 80.219

AZP 90.00 TAL 11.12 TAP 168.52 RCA 146.92 APO 233.31 V2 28.709

(T$ 166.47 ZAE 169.39 ETE 74.32 ZAC 99.36 ETC 253.65 CLP 143.35

VEL 11.499 PTH 2.00 VHP 4.293 DPA 4.33 RAp 195.82 ECC 1.1785

|NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

335.09 99.77 14 16 12 2003.0 -28.09 59.32

530.66 81.88 7 2 39 3597.9 -3.81 163.28

554.86 101.44 13 41 38 1711.8 -25.95 37.66

350.11 60.12 8 11 9 3364.3 -S.04 147.68

834.07 105.92 17 S 9 1436.1 -28.17 15.92

348.36 5§.97 8 37 0 3212.7 -1.05 134.89

MID-COURSE (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2647,0 SCAt 1018.7 $63 1271.8 ST 503.8 SR 300.1 88 865.3

RRT .8773 RRF -,9833 RTF -.9084 CRT -.7210 CRS .6588 C$T -.7510

2839.2 R28 -._)42 R13 -.9269 LSA 307.0 MSA 191.9 SSA 152.4

$411 2798.3 SG2 482.3 THA 19.20 ELi 397.3 EL2 160.0 ALF 135.75

LAUNCH DATE DEC 4 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL ZO 1965

HELIOCENTRIC CONIC DISTANCE $16,047 EARTH TO MARS

RL 147.44 LAL -.00 L04. 71.88 VL 33.181 GAL 2.09 AZL 90.09 HCA 158.40 SNA 189.77 ECC .22591 INC .0862 VI 30.219

RP 281.57 LAP -.03 LOP 280,29 VP 21.139 ;kP 2.95 AZP 89.92 TAL 11.39 TAp 169.89 RCA 146.90 APO 232.64 V2 23.748

RC 221.287 GL -.89 GP 9.74 ZAL 63.54 ZAP 141.03 ET$ 166.25 ZAE 169.92 ETE 82.16 ZAC 99.90 ETC 255.63 CLP 142.06

PLANETOCENTRIC CONIC

C3 10.796 VHL S.266 DLA 15.37 RAL 137'.61 RAD 6567.4 VEL 11.497 PTH 2.09 VHP 4.207 DPA 5.00 RAP 195.84 [CC 1.1777

LNCH AZ14TH LNCH TIME L-I TIME IHJ LAT

90.00 13 36 19 2876.43 -26.39

90.00 5 43 0 4222.49 .76

100.00 13 6 4 2287.00 -27.46

100.00 6 33 56 3987.15 1.72

110.00 16 33 2 2014.91 -30.25

110.00 7 43 28 3832.01 4.17

DIFFERENTIAL CCRRECTIONS

TDE .1384 TRA -.3814 TC3 3.7979 BAU .5960

ROE -.1598 RRA .0554 RC3 1.6221 FAU .28703

FOE .2369 FRA-1.4065 FC-23.0178 BSP 9616

DOE .2114 8flA .36S6 6C8 4.1298 FSP 4419

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65.74 353.98 100.66 14 19 16 1976.4 -24.65 57.50

173.23 349.70 61.69 6 53 23 3622.5 -3.03 166.60

44.21 333.74 102.30 15 44 11 1667.0 -2§.49 35.96

135.40 349.17 60.15 8 2 24 3387.2 -2.26 148.88

22.72 332.91 1D6.73 17 6 37 1414.9 -27.66 14.46

142.11 347.68 56.04 8 49 20 3232.0 -.52 135.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2591.1 SGR 1106.3 SG3 1325.7 ST 319.8 SR 282.0 SS 355.9

RRT .8817 RRF -.9716 RTF -.9052 CRT -.7842 CRS .5524 CST -.6676

SG8 2817.4 R23 -.3051 R13 -.9282 LSA 491.9 MSA 221.1 SSA 183.0

SG1 2773.0 862 487.4 THA 21.32 ELi 403.2 ELI 138.8 ALF 139.$6

LAUNCH DATE DEC 4 1964 FLIGHT TIM( 230.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC DISTANCE 519.821 EARTH

RL 147.44 LAL -.OOL(x. 71.88 VL 33.163 GAL 2.13 AZt. 90.18HCA 139.428MA 189.44 ECC .22468 INC

RP 251.20 LAP -.OI LOP 231.30 VP 21.155 GAP 2.57 AZP 89.83 TAL 11.63 TAp 171.07 RCA 146.88 APO

RC 223.281 CA. -1.87 GP 10.41 ZAL 63.08 ZAP 139.83 ET8 t66.01 Z/_ 168.40 (TE 89.39 ZAC 100.30 ETC

PLAN[TOCENTRIC CONIC

C3 10.753 VHL 3.279 DLA 14.57 RAt. 136.84 RAD 6567.4 VEL 11.495 PTH 2.00 VHp 4.125 DPA 5.74 RAP

LNCH AZMTH LNCH TIM_ L-I TIME INJ LAT

90.00 lS 40 35 2347.08 -26.00

90.00 5 32 38 4250.27 1.66

100.00 13 9 45 2259.53 -27.03

100.00 6 46 9 4013.03 2.80

110.00 18 35 28 1991.32 -29.78

110.00 7 38 36 5854.00 3,00

DIFFERENTIAL CORRECTIONS

TOE .1548 TRA -.8487 TC3 3.7102 BAU .5919

ROE -.1459 RRA .0749 RC3 1.7830 FAU .29768

FOE .1251 FRA-1.ST74 FC-23.9802 8SP 9316

BDE .2126 BRA .3567 8C3 4.1173 FSP 4606

TO MARS

.1820 V1 30.219

232.01 V2 23.788

255.60 CLP 140.77

195.86 ECC 1.1770

INJ L(_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

63.67 352.87 101.63 14 23 2 1947.1 -24.14 55.50

174.78 348.77 61.73 6 43 28 3650.3 -2.13 168.16

42.27 352.61 103.24 15 47 24 1659.5 -24.95 34.09

138.92 348.25 60.21 7 53 2 3413.0 -1.39 150.30

21.04 351.73 107.62 17 8 39 1391.3 -27.08 12.89

143.26 346.75 56.14 8 41 10 3254.0 .52 137.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2927.9 SGR 1205.7 SG3 1381.1 ST 337.6 SIR 260.5 86 356.4

RRT .8841 RRF -.9782 RTF -.9013 CRT -.8410 CflS .4105 CST -.5507

SGB 2800.8 R23 -.3128 R13 -.9302 LSA 476.0 MSA 264.2 SSA 111.6

$6t 2732.3 862 5|7.5 THA 23.76 EL1 410.4 £L2 116.0 ALF 143.65
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNC)f DATE DEC 4 19Q4 FLIGHT TIN( 23Z.OO ARRIVAL DATE JUL 24 SSG5

_ELICRENIRI¢ r_O#IC

RL 147.44 LAL -.OD LOL 7|.88 VL

RP ZSO.8Z LAP -.SO LOP 2SZ.3Z VP

RC Z25.247 GL -2.85 GP 11.1S ZAL

PLANETOCENTR|C CONIC

C3 10.721 VNL 3.274

LMCN AZNTN LNCH TIME

I0.00 13 45 39

90.00 S E1 29

100.00 15 14 !1

100.00 R 35 39

110.00 SR SS 38

110.00 • Z• 48

DIFFERENTIAL CA:RI_CTIONS

TIDE .1T27 •lEA -.$390 TCS 3.S058 BAU .58R5

ItDE -.IZlN_ RIEA .094S IKS 1.9629 FAD .50644

FDI[ -.007T FRA-|.TS04 FC-24.9058 BmP JATS

• 2|Sg BNA .3824 BEE 4.1034 FIP 4R|E

DISTANCE SZ3.$OT [ARTN TO MARS

33.145 GAL 2.18 AZL 90.2g HCA 180.43 SNA 188.13 ECC .22353 INC .Z921 Vl 30.ZI9

21.|72 GAp 2.20 AZP 88.73 TAL 11.89 TAp 172.32 RCA 143.86 APO 231.41 VZ ES.827

62.68 ZAP 138.17 ETS 183.76 ZN[ 167.54 ETE $6.35 ZAC 101.15 ETC 2IS. 37 CLP 18R.42

DLA 13.S& RAL lSs.O8 lAD lEST.4 VEL |I.484 PTH 2.00 VHp 4.047 DpA S.SS RAp 195.87 ECC 1.1764

L-I TINS INJ LAT INJ LONG INJ R• ASC INJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

2SI4.SS -23.54 $1.41 351.73 102.67 14 27 34 1914.6 -23.54 53.31

4281.56 2.67 176.33 347.85 61.80 6 32 50 5681.S -1.12 138.90

2228.07 -28.55 40.14 351.46 104.26 13 31 20 1628.1 -24.33 32.04

4042.28 3.58 158.43 347.34 E0.30 ? 43 1 3442.3 -.40 151.91

1941S.08 -29.22 19.20 350.57 108.58 17 11 18 1365.1 -26.41 11.15

3R79.03 S.SS 144.58 345.88 56.28 8 32 25 3279.0 1.48 138.35

MID-COURSI[ (mrCUTION ACCURACy ORBIT DETERMINATION ACCURACY

SET 2457.6 SGR 1318.8 SG3 1433.3 ST 360.4 SR 235.9 SS 372.S

RRT .8840 RRF -.9833 RTF -.$983 CRT -.8864 CR$ .ESSS'CST -.IS03

2788.1 R23 -.3163 R13 -.9329 LEA 461.6 NSA 320.3 SEA 92.2

SGI 2732.6 _ 553.7 •HA 26.52 ELi 420.4 ELI 93.6 ALF 148.11

LAUNCH DATE DEC 4 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUL 26 1R68

HELIOCENTRIE C_NIC DISTANCE 527.407 EARTH TO MARS

RL 147.44 LAL -.00 LOt. 71.88 VS. 53.121| GAL 2.20 AZL 90.41HCA 161.45 SNA 188.84 £CC .22243 INC .4101 V1 30.219

RP 230.45 LAP -.18 LOP 233.38 VP 21.182 GAP 1.85 AZP 88.61TAL 12.11 TAp 173.56 RCA 146.84 APE) 230.85 V2 23.837

NC 227.193 tea. -4.18 G_ 11.8R ZJUL EE._JI ZAP 154.66 (TS 165.48 Z&E I86.44 (TE 102.29 ZAC 101.88 ETC ZSS.54 CLP 138.04

PLAN[TOCENTNIC CGNIC

CS 10.70£ VHL S.271DLA 12.82 RAL 133.32 RAD $587.4 V[L 11.483 PTH 2.00 VHP 3.974 DPA 7.46 RAp 195.89 ECC 1.1761

LNCH AZIATH LIACH TIN( L-I TIN( INJ LAT INJ L(:NG INJ RT ASC INJ A_ATH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 51 36 2476.39 -24.8R 58.92 350.59 103.80 14 32 54 1878.6 -22.83 50.91

90.00 S 9 I_l 4314.78 3.80 178.50 346.86 61.92 6 21 25 3716.8 .01 1•1.87

100.00 15 19 26 21R5.28 -25.67 57.60 350.30 105.55 15 56 2 1595.3 -23.61 28.80

100.00 6 24 19 4075.32 4.70 160.26 SAS.4G 60.45 7 52 14 3475.3 .T3 153.72

110.00 IR 42 21 1885.87 °28.57 17.18 348.38 109.62 17 14 36 1335.9 -23.65 S.23

110.OO T 17 54 _H)07.SO 7.05 148.09 $43.03 56.46 8 23 1 3307.5 2.57 136.84

DIFFI[RI[NTIAL C_RRECTIONS MID-COURI_ (vlrCUTION ACCuRACy ORBIT D£TERNINATION ACCURACY

TD[ .1927 TtA -.$$11TC3 8.4861 BALI .5672 SET 2362.6 _ 1443.4 $83 1460.E ST 387.8 SR 20S.S 88 412.0

ROE -.1098 RItA .1213 RE8 2.1811 FAU .31921 RRT ._ mR r -.9874 RTF -.6904 CRT -.9153 CRS .1251 CST -.1024

FOE -.1788 FItA-1.9378 FC-ES.SL_t9 BIN e 6410 $88 2768.0 N23 -.3153 R13 -.9367 LEA 447.2 NSA 396.6 SEA 74.S

80( .2215 9RA .8527 K3 4.t041 FSP 5004 _1 2721.6 El;2 585.6 •HA 29.68 (11 433.0 EL2 74.3 ALF 153.14

LAUNCH DATE DEC 4 lSS4 FL|GHT TIN( 236.00 ARRIVAL DATE JUL 2R 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.DO

RF 2SO.DE LAP -.lS

RC 229.120 GL -S.SO

PLANETOCENTRIC CONIC

C3 10.S98 VHL 3.871

LNCH AZNTH LNCH TIN(

90.00 13 SS 2T

90.00 4 58 88

100.00 15 ES 34

100.00 6 12 2

110.00 16 46 34

110.00 7 T 12

DIFFERENTIAL C_RRECTIONS

TOE .2301TRA -.3091

ROE -.OR04 RRA .1543

FD[ -.4190FItA-E.STSS

ROE .8438 BRA .3433

DISTANCE 531.221 EARTH TO MARS

LOL 71.88 VL 33.114 GAL 2.22 AZL 90.54 HCA 162.47 ERA 188.57 ECC .22140 INC .54£1 Vl 30.21R

LOP 234.36 _P 21.213 _Ap 1.48 AZP 88.48 TAL 12.38 TAp 174.80 RCA 146.88 APO 250.38 V2 23.R07

GP 12.92 ZAL 61,95 ZAP 135.I0 ETS 165.80 Z/_ IS5.1Z ETE 107.39 ZAC 102.68 ETC 2SS.SO CLP 136.41

DLA 11.44 RAL 134,35 RAD $687.4 V(L 11.493 PTH 2.00 VHP 3.907 DPA 8.46 RAp 195.98 ECC 1.1761

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2438.7R -24.30 58.20 349.42 105.00 14 39 6 1858.8 -28.01 48.20

4338.44 5.07 180.73 346.09 62.10 6 9 4 3756,4 1.30 174.08

EtST.St -85.27 35.24 348.12 106.53 16 I 32 tEST.8 -22.76 27.33

4118.65 5.95 162.52 345,61 80.65 7 20 35 3512.6 1.99 155.77

190].33 -27,81 14.98 340,J6 110.73 IT 18 37 I305.3 -24.73 7.13

3S3R.DT 8.24 147.81 344.20 3E.TI 8 12 32 3339,9 3.80 141.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.4084 BAU .5954 SET 2332.1 $GR 1594.4 $4;3 1553.6 ST 441.0 SR I70.0 Ss 498.4

RC3 2.3909 FAU .33133 RRT .8616 RRF -.9807 RTF -.8883 CRT -.8987 CRS .0714 CST .2112

FC-ES.StE$ 89P 9038 _ 2925.1 R23 -.3023 R13 -.9440 LEA 528.0 HSk 435.8 SEA SS.Z

8C3 4.1633 FmP 5|06 $GI 2752.| 882 837.8 THA 33.08 ELI 467.4 EL2 70.3 ALF 160.43

LAUNCH DATE DEC 4 1064 F't.|GHT TIN( 238.00 Ai_ivAL DATE JUL 30 1968

HELIOCENTRIC C_NIC

RL 147.44 LAL -.00

RP 22t).&T LAP -.20

RC 231.027 GL -7.01

PLAHETOCENTRIC C(_IIC

C3 10.712 VHL 3.273

LNCH AZNTH LNCN TIN(

90.00 14 6 24

90.00 4 42 19

100.00 15 32 44

1DO.DO 3 38 40

110.00 16 S2 20

110.00 6 55 34

DIFFERENTIAL C(JRECTIONS

TOE .2459 TRA -.$1_ TC3 3.2289 BAU .5980

ROE -.OSoT RRA .1863 RC3 2.8R49 FAU .34046

FDE -.6406 FRA-2.SSST FC-_T.3144 BSP 9219

BOE .2510 BRA .3642 BCS 4.1612 FSP 3326

DISTANCE S$5.048 EARTH TO MARS

LOt. 71.80 VL 33.05H) GAL 2.25 AZL 90.69 HCA 183.50 IRA 188.31ECC .22043 IN(: .SSIT vl 30.219

LOP 235.38 VlP 21.236 _Ap 1.13 AEP 89.34 7AL 12.52 TAp 176.01RCA 146,80 APO 229.82 Y2 23.948

GAD 13.95 ZAL 81.88 ZAp 133.47 ETS 164.88 ZA[ 163.60 ETE 111.66 ZAC 103,61 (TC 255.45 CLP 135.14

DLA 10.10 RAL 133.77 RAD 6567.4 VEL 11.494 PTH 2.00 VHp 3.845 OPA 9.58 RAp 195.97 ECC 1.1763

L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZNTH _NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2394.48 -23.49 33.21 348.23 106.29 14 46 18 1794.5 -21.03 45.40

4401.29 6.49 183.28 345.26 62.38 S 35 41 3801.3 2.74 176.58

2116.02 -24.4) 32.41 347.92 107.79 16 8 0 1316.0 -21.76 2A.6_

4154.99 7.35 164.68 344.79 80.94 ? 7 53 3555.0 S.42 138.I0

1886.94 -28.91 12.51 346.93 111.92 17 23 27 1286,9 -23.39 4.82

SS76.$3 9.81 I49.79 343.42 5?.04 8 I 5I 3376,8 5.21 143.47

RID-COURSE EXECUTION ACCURACy ORBIT OETERNINAT|ON ACCURACY

SGT 2227.6 _ 1752.1 $83 I801.0 ST 486.0 SR I42.8 SS 369.o

RRT .8?35 RfIF -.9931RTF -.6772 CRT -.7?37 CRS .2126 CST .3706

SGB 2934.1 R23 -,_928 R13 -,9491 LEA 634.T MSA 423.7 SEA 48,4

$GI 2748.3 SC_ 891.4 THA 37.23 ELI 479.4 EL2 88.0 ALF 136.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TIME 240.00 ARRIVAL OATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 538.881 EARTH TO MARS

RL 147.44 LAL -.00 LOt. 71.88 VL 33.086 GAL 2.27 AZL 90.86 HCA 164.53 SMA 188.07 ECC .21951 INC .8595 vl 30.219

RP 229.26 LAP -.25 LOP 238.41VP 21.260 GAP .78 AZP 89.17 TAL 12.69 TAp 177.22 RCA 146.79 Apo 229.36 V2 23.988

RC 282.913 GL -8.71GP 15.11 ZAL 61.48 ZAP 131.77 ETS 164.55 ZA( 161.87 ET( 115.19 ZAC 104.63 [TC 255.39 CLP 133.63

PLANETOCEMTRIC CONIC

C3 10.752 VHL 3.279 DLA 8.38 RAL 132.98 RAD 6567.4 VEL 11.495 PTH 2.00 VHp 3.?90 OPA 10.83 RAP 196.04 (CC 1.1770

LHCH 42147H LNCH TIM( L-I TIME INJ LAT INJLONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 15 32 2345.10 -22.51 49.92 347.03 107.65 14 54 37 1745.1 -19.88 42.23

90.00 4 26 50 4452.18 8.09 186.14 344.48 82.77 5 41 2 3852.2 4.37 179.43

100.00 15 41 1 20_9.35 -23.42 29.31 346.70 109.13 16 15 31 1469.4 -20.59 21.66

100.00 5 44 1 4203.16 8.94 167.38 344.02 61.36 6 54 4 3605.2 5.04 160.75

110.00 18 58 44 1828.16 -25.84 9.82 345.67 113.20 17 29 10 1226.2 -22.48 2.28

110.00 6 42 48 4019.12 11.17 152.07 342.68 57.48 ? 49 47 3419.1 6.80 145.70

DIFFERENTIAL C(_RRECTIONS M;D-COURSI[ ExECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2653 "IRA -.3159 TC3 3.0394 BAU .6025 8_T 2121.3 SGR 1934.1 SG3 1648.1 ST 496.9 SR 133.8 SS 714.5

ROE -.011T RRA .2254 RC3 2.8859 FAU .34945 RRT .8630 RRF -.9949 RTF -.8645 CRT -.3919 CRS .5552 CST .5071

FOE -.9197 FRA-2.5605 FC-28.1368 BSP 9396 SG8 2870.6 R23 -.2750 R13 -.9562 LSA 777.2 MSA 412.3 SSA 36.5

BOE .2656 BRA .3880 BC3 4.1912 FSP 5505 SGI 2771.5 SG2 747.9 THA 41.94 ELI 499.8 EL2 122.4 ALF 173.59

LAU_ICH DATE DEC 4 1984 FLIGHT T1M( 242.00 ARRIVAL DATE AUG 3 1965

HI[LIOCENTRIC CONIC DISTANCE 542.728 EARTH

RL 147.44 LAL -.00 LOL 71.88 VL 33.073 GAL 2.30 AZL 91.05 HCA 165.58 SMA 187.85 ECC .21865 INC

RP 228.69 LAP -,28 LOP 237.44 Via 21.286 GAP .44 AZP 88.98 TAL I2.85 TAp 178,41 RCA 146.77 APO

RC R34.778 GL -10.83 GP 16.43 ZAL 61.35 ZAP 130.00 ETS 164.18 ZA( 159.94 ETE 118.06 ZAC 105.80 ETC

PLANETOCENTRIC CONIC

C3 10.825 VHL 3.290 DLA 6.78 RAL 132.15 RAD 656?.4 VEL 11.498 pTH 2.00 VHP 3.743 DPA 12.23 RAP

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMXH INJ TIME

90.00 14 26 1 2289.81 -21.32 46.30 345.8I 109.09 15 4 11

90.00 4 9 44 4510.23 9.88 189.47 343.?6 63.33 5 24 54

100.00 15 30 38 2017.01 -22.21 25.90 345.46 110.34 16 24 15

100.00 5 27 50 4258.27 10.72 170.50 343.31 61.93 6 38 48

110.00 17 6 14 1780.28 -24.58 6.85 344.39 114.54 17 35 55

110.00 6 28 41 4087.78 12.94 154.73 342.01 58.08 ? 36 29

DIFFERENTIAL CCRR(CTION8 MID-COURSE EXECUTIOR ACCURACY

TOE .2872 TRA -.3219 TC3 2.8304 BAU .6150 SGT 2009.4 SGI! 2140.6 SG3 1690.0

ROE .0167 RRA .2714 RC3 3.1700 FAU .35736 RRT ,8486 RRF -.9963 RTF -.8484

FOE-1.2541 FRA-2.8021 FC-28.5795 BSP 9667 SGB 2938.0 R23 -.2498 R13 -.9645

BOE .2898 BRA .4210 BC3 4.2497 FSP 5670 SG1 2823.2 SG2 806.0 THA 47.13

TO MARS

1.0518 vl 30.219

228.92 V2 24.029

255.32 CLP 132.08

196.14 ECC 1.1782

PO CST TIM INJ 2 LAT TNJ 2 LOHG

1689.8 -18.52 38.75

3910.2 6.22 182.70

1417.0 -19.22 18.38

3658.3 6.88 153.81

1180.3 -21.06 359.4?

3467.8 8.63 148.29

ORBIT DETERMINATION ACCURACY

ST 531.0 SR 189.8 SS 871.5

CRT .1441 CRS .858§ CST .6110

LSA 952.6 MSA 402.5 SSA 29.1

EL1 531.7 EL2 167.8 ALF 2.$3

LAUNCH DATE DEC 4 1IS4

HEL|OCEMTRIC CONIC

RL 147.44 LAL -.00 LOt. 71.88 VL 55.061

RP 228.§1 LAP -.30 LOP 238,48 VP 21.314

RC 236.623 GL _12.84 GP 17.92 ZAL 61.32

PLANET_ENTR|C CONIC

C3 10.944 VHL 3.308 OLA 4.74 RAL 131.28

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 14 38 7 2227.55 -19.88

90.00 3 50 40 4576.97 11.89

100.00 16 1 41 1958.00 -20.75

100.00 5 9 47 4321.75 12.73

110.00 17 15 Z 1728.43 -23.07

110.00 6 12 55 4124.09 14.94

DIFFERENTIAL CORRECTIONS

TOE .3092 TRA -.3298 TC3 2.6001 BAU .6348

ROE .1024 RRA .3281RC3 3.4729 FAU .36340

FOE-1.6360 FRA-3.0293 FC-28.7464 BSP 10045

ODE .3257 BRA .4636 BC3 4.3384 FSP 5819

LAUNCH OA?E DEC 4 1864

HELIOCENTRIC CCNIC

RL 147.44 LAL -.OO LOL 71.88 VL 33.049

RP 228.12 LAP -.33 LGP 239.52 VP 21.343

RC 236.446 GL -15.38 GP 19.63 ZAL 61.41

PLAN(TOCENTflIC CONIC

C3 11.129 VHL 3.538 DLA 2.36 RAL 130.34

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 14 52 9 2156.97 -18.13

90.00 -3 29 10 4654.41 14.15

100.00 16 14 55 1891.05 -18.99

100.00 4 49 25 4395.57 14.99

110.00 17 25 21 1669.54 -21.27

110.00 5 55 8 4189.85 17.22

DIFFERENTIAL C_RECTIONS

TOE .3336 TRA -.5395 TC3 2.3543 BAU .6652

ROE .1680 RflA .3940 RC3 3.8008 FAU .36807

F08-2.0978 FRA-3.2757 FC-28.6337 BSP 10521

BD( .5829 ORA .5201 BC3 4.4709 FSP 5906

FLIGHT TIME 244.00 ARRIVAL DATE AUG 5 1955

DISTANCE 546.587 EARTH TO MARS

GAL 2.31AZL 91.28 HCA 166.59 SMA 187.63 ECC .21784 INC 1.2748 vl 30.219

GAP .11AZP 88.76 TAL 15.00 TAp 179.$9 RCA 146.76 Apo 228.51 _ 24.070

ZAP 128.15 [TS 183.79 ZAE 157.80 [TE 120.55 ZAC 107.15 ETC 255.23 C_p 130.48

RAD 6567.4 VEL 11.504 PTH 2.00 VHp 3.705 DpA 15.81 RAp 196.29 ECC 1.1801

INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM IHJ 2 LAT INJ Z LONG

42.30 344.58 110.59 15 IS 14 1627.6 -16.90 34.90

193.34 343.13 64.11 5 6 57 3977.0 8.31 186.48

22.12 344.22 112.01 16 34 19 1358.0 -17.58 14.76

174.14 342.70 62.72 6 21 49 3721.8 8.97 167.37

3.58 343.11 115.95 17 45 50 1128.4 -19.39 356.37

157.86 341.42 58.89 7 21 39 3524.1 10.71 151.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1890.6 3GR 2373.3 SG3 1722.6 ST 564.8 SR 255.2 SS 1054.4

RRT .8298 RRF -.9973 RTF -.8283 CRT .4812 CRS .9845 CST .6856

SG8 3034.3 R23 -.2177 R13 -.9733 LSA 1157.5 MSA 394.1 SSA 23.1

SG1 2909.7 SG2 860.5 THA 52.72 EL1 580.2 EL2 217.8 ALF 14.33

FLIGHT TIM( 246.00 ARRIVAL DATE AUG 7 1965

DISTANCE 550.457 EARTH TO MARS

GAb 2.33 AZL 91.53 HCA 167.63 SMA 187.44 ECC .21707 INC 1.5343 vl 30.219

GAP -.21 AZP 88.50 TAt. 13.13 TAp 180.76 RCA 146.75 APO 228.12 V2 24.111

ZAP 126.20 (TS 163.37 zA( 155.43 ETE 122.13 ZAC 108.66 ETC 255.12 CLP 128.83

RAD 6567.4 VEL 11.512 PTH 2.01 VHP 3.678 DPA 15.61 RAP 196.52 ECC 1.1831

INJ L(_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

37.87 343.37 112.13 15 28 6 1557.0 -14.97 30.62

197.90 342.63 65.21 4 46 45 4054.4 10.69 190.93

17.93 342.99 113.53 16 46 6 1291.0 -15.64 10.73

178.46 342.21 63.83 6 2 40 3795.6 11.35 171.55

359.96 341.83 117.41 17 53 11 1069.5 -17.43 352.93

161.60 340.97 60.00 7 4 58 3589.8 13.10 154.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1770.9 SGR 2644.5 SG3 1748.7 ST 600.9 SR 389.1 SS 1277.6

RRT .8056 flRF -.9981 RTF -.8051 CRT .6546 CRS .9912 CST .7432

SG_ 3182.7 R23 -.1808 R13 -.9816 LSA 1412.5 MSA 38?.0 SSA 16.2

$61 3049.9 9GZ 909.6 THA 58.54 ELI 664.7 EL2 265.9 ALF 27.79
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH OATE DEC 4 1944

HELIOCENTRIC COMIC

RL 147.44 LAL -.00

RP RST.T3 LAP -.36

RC 240.648 GL -18.32

FLAHETOCENTM ! C CONIC

C3 11.407 VHL 3.377

LNCH A214TH LMCH TIM(

90. O0 t S S 36

90. OO 3 4 34

100.00 16 29 45

tOO.SO 4 26 $

110.00 17 37 34

FLIGHT TINS 248.00
ARRIVAL DATE AUG S 1RG5

DISTANCE 554.338 EARTH TO MARS

LOt. 71.68 VL 33.036 GAL 2.34 AZL 91.84 HCA 168.67 SMA 167.25 ECC .21635 INC 1.8420 vl 30.219

LOP 240.5S VP 21.373 GAP -.53 AZP 86.19 TAL 13.24 TAp 161.92 RCA 146.74 APO 627.7S V2 24.152

GP Zl.SD ZAL S1.65 ZAP 124,14 [TS 162.DZ ZA( 152.82 [TE 123.48 ZAC 110.44 ETC 254.97 CLP 167.15

DLA -.41 RAL 129.32 RAD 6567.4 VEL 11.524 PTH 2.01 VHP 3.666 DPA 17.65 RAp 196.83 ECC 1.1677

L-I TIME INJ LAT INJ IdDNG |NJ RT ASC |NJ AZI4TH INJ TIN( PO CST TIN 1NJ 2 LAT INJ 2 LONG

ZDTs.ZS -15.99 32.91 342.20 113.$9 15 43 12 1476.Z -lZ.$5 25.82

4745.35 lS.67 203.39 342.35 66.7T 4 23 39 4145.4 13.38 196.25

1814.47 -16.84 13.26 341.79 115.07 17 O O 1214.5 -13.32 6.23

448R.37 17.52 163.65 341.93 63.39 5 40 46 3882.4 14.06 176.56

1SO2.ZO -19.11 355.93 340.58 118.90 18 4 16 1002.2 -15.10 349.10

110.O0 5 34 46 4267.40 19.80 166.14 340.73 61:55 S 45 54

DIFFERENTIAL CDRRECTIONS NID-COURI( EvlrCUTION ACCURACY

TO( .3370 TRA -.3535 TC3 2.0855 9AU .7699 SGT 1647.0 SGR _956.0 863 176D.9

ROE .3014 RttA .4774 RC3 4.1400 FAt) .36997 RRT .Tit32 Rill r -.9t366 RTF -.7698

FDE-2.6279 IrMA-S.5250 FC-28.OT93 BSP 11189 _ 3383,0 R23 -.1426 R13 -.9664

90E .4678 MA .5940 BC3 4.6356 FSP 5949 SG1 3247.5 SG2 950.7 THA 64.34

LAUNCH DATE DEC 4 1964 FLIGHT TIN[ 250.00

HELIOCENTRIC C_NIC DISTANCE 558.230

qL 147.44 LAL -.00 LOL 71.88 VL 33.D29 GAL 2.36 AZL 92.21 fICA 169.72 SI4A

RP 227.34 LAP -.39 LOP 241.61 rIP 21.404 GAP -.84 AZP 87.82 TAL 13.34 TAp

RC 242.030 GL -21.75 GP 23.89 ZAL 62.06 zAP 121.96 ETS 162.44 ZN[ 149.93 ETE
PLANETOCENTRIC CONIC

C3 11.826 V14L 3.439 DLA -3.65 RAL 128.18 RAO 6567.5 _ 11.542 PTH 2.01VHp

LNCH AZMTH IJ4CH TIN( L-I TIM( INJ LAT INJ L_NG INJ RT A_ INJ A_4TH INJ TIN(

iS.DO 13 U 12 1982.91 -13.36 27.32 341.13 115.20 16 I 15

90.00 2 35 52 4D$3.75 19.45 210.13 342.32 _9.01 3 56 46

lO0.O0 16 47 30 1729.03 -14.22 6.00 340.70 116.58 17 16 36

lO0.O0 3 58 55 4565.87 20.34 160.05 341.95 67.61 5 t5 21

110.00 17 52 9 1524.96 -16.49 351.44 $$6.42 120.37 18 17 34

110.00 5 11 5 4360.01 22.70 171.76 340.80 63.73 6 23 45

DIFFERENTIAL C_RflECTIQN$ MID-COURSE [XI[CuTION ACCuRACy

TOE .$923 TRA -.3716 TC3 1.7945 BAU .7622 SGT 1521,1 SGR 3314.9 SG3 1754.1

ROE .4343 I_A .5820 RC3 4.4746 FAU .361110 RRT .7294 RRI r -.9990 RTF -.7252

FDE-3.2321FRA-3.7741 FC-26.6467 SIP 12055 SG8 3647.2 R23 -.1070 R13 -.9933

ROE .5937 BRA .6905 BC3 4.8210 FSP 5922 SGI 3512.5 $162 982.1 THA 69.85

3667.4 15.84 159.25

ORBIT DETERI4INATION ACCURACY

ST 634.5 SR 372.3 SS 1532.7

CRT .7441 CRS .9977 CST .7840

LSA 1712.8 MSA 381.1 &SA 14.3

EL1 798.6 EL2 303.7 ALF 41.05

ARRIVAL DATE AUG 11 1965

EARTH TO MARS

187.08 ECC .21568 INC 2.2128 vl 30.219

183.06 RCA 146.73 APO 227.43 V2 24.193

124.45 ZAC 112.51 [TC 254.7T CLP 125.38

3.672 OPA 19.99 RAP 197.28 ECC 1.1946

PO CST TIM INJ 2 LAT INJ 2LC)NG

1382.9 -9.85 20.39

4253.8 16.42 202.76

1126.0 -1O.S3 1.15

3985.9 17.12 182.T$

924.T -12.34 344.79

3760.0 18.98 164.59

ORBIT DETERMINATION ACCURACY

ST 664.6 SIR 816.3 66 1819.3

CRT .7949 CRS .9994 C$T .8161

LSA 2067.9 MSA 376.4 $SA 11.1

ELI 999.8 EL2 329.2 ALF 52.30

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 252.00

HELIOCENTRIC CQ041C OISTANCE 562.135

RL 147.44 LAL -.00 LOt. 71.68 VL 33.020 GAL 2.36 AZL 92.67 HCA 170.77 SMA

RP 2RS.SS LAP -.43 LOP 242.SS VP 21.437 GAP -1.15 AZP 07.37 TAL 13.43 TAp

MC 246.792 GL -25.79 GH 26.57 ZAL 62.78 ZAP 119.63 ET3 161.94 ZA[ 146.71 ST(

PLAN[TOCEMTRIC CONIC

C3 12.464 VHL 3.530 DLA -7.48 RAL 126.67 MAD 6567.5 V[L 11.569 FTH 2.02 VHP

LNCH AZ14TH LNCH TIN( L-I TIN( 1NJ LAT INJ LON6 INJ RT ASC IN_ AZMTH INJ TIN(

90.00 15 52 7 1873.37 -10.10 20.93 340.27 116.60 16 23 20

90.00 2 1 31 4985.49 22.43 218.64 342.77 72.25 3 24 37

100.00 17 B 32 1622.55 -1D.99 2.02 539.81 117.98 17 36 54

1DO.DO 3 26 27 4711.55 23.38 198.15 342.43 70.62 4 44 59

110.00 18 9 54 1434.56 -13.33 346.36 338.43 121.77 18 33 49

110.00 4 42 55 4472.30 25.90 176.9t 341.36 66.87 5 57 27

DIFFERENTIAL C_RflECTION$ MIDoCOURS( EXECUTION ACCURACY

TOE .4112 TRA -.3904 TC3 1.5D14 BALi .8361 SGT 1406,2 _ 3751.1 SG3 1731.7

ROE .6TOS RRA .T221 RCS 4.8005 FAU .36290 RRT .6756 RRF -.9993 RTF -.6708

FDE-3.9405 FRA*4.0472 FC-25.2128 BSP 12968 _ 4006.0 R23 -.0762 R13 -.9964

ROE .7665 BItA .8210 BC3 5.0298 FSP 5726 $91 3876.5 SGZ 1002.6 THA 74.74

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 254.00

HELIOCENTRIC CGklIC DISTANCE 566.044

RL 147.44 LAL -.DO LGL 71.88 VL 33.01| GAL 2.37 AZL 93.24 HCA 171.82 Si4A

RP 226.56 LAp -.46 LOP 243.71VP 21.471 GAP -1.45 AZP 86.?_ TAL 13.50 TAp

tiC 245.534 r,,L -30.56 GP 29.72 ZAL 63.82 ZAP 117.12 (TS 161.44 ZAE 143.10 ETE

PLAN[TOC[NTRIC CONIC

CS 13.453 _q4L 3.1_8 DLA -12.01RA4. 125.33 RAD 6567.5 VEL 11.612 PTH 2.03 VHP

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN(

90.00 16 22 29 1741.63 -6.00 13.42 339.83 117.73 16 51 30

90.00 I 18 55 5150.13 25.41 229.78 343.91 77.06 2 44 43

100.00 17 37 42 1498.94 -6.95 355.05 339.31 119.15 18 2 41

100.00 2 46 21 49U.03 26.47 208.74 343.62 75.56 4 7 29

110.00 10 32 T 13Lqb.52 -9.46 340.60 337.76 123.00 18 54 15

110.00 4 O 26 4611.23 29.27 108.30 342.69 71.50 5 25 17

DIFFERENTIAL C(:RMECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4609 TRA -.4233 TC3 1.1649 BAU .9265 SGT 1260.6 Sr_ 4235.1 SG3 1665.3

ROE .9636 RRA .8987 RC3 5.0_91FAU .34950 RRT .5561RRF -.9995 RTF -.5633

FDE-4.SSO2 FRA-4.2602 FC-22.49|0 BSP 14321 _ 4424.6 R23 -.0515 R13 -.9982

BDE 1.0556 BRA .9935 BC3 5.1623 FSP 5481 SGI 4305.9 SG2 1018.0 THA 79.29

ARRIVAL DATE AUG 13 1965

EARTH TO MARS

166.92 ECC .21504 INC 2.6S74 Vl 30.219

184.19 RCA 14S.72 APO 227.11 V2 R4.235

125.09 ZAC 114.94 ETC 254.50 CLP 123.56

3.704 DPA 22.T0 RAp 197.90 ECC 1.2051

PO CST TIN INJ 2 LAT INJ 2 LONG

1273.4 -6.45 14.15

4385.5 19.80 210.96

1022.5 -7.16 355.32

4111.6 20.55 190.49

834.6 -9.03 339.91

3872.3 22.54 171.36

ORBIT DETERMINATION ACCURACY

ST 695.0 SR 1149.0 $S 2150.0

CRT .8282 CRS .9999 CST .6360

LSA 2507.3 MSA 372.8 $SA 8.6

EL1 1297.8 EL2 344.9 ALF 61.17

ARRIVAL DATE AUG 15 1965

EARTH TO MARS

186.77 ECC .21445 INC 3.2401V1 30.219

185.31 RCA 146.72 APO 226.62 V2 24.27?

125.44 ZAC 117.82 ETC 254.13 CLP 121.67

3.773 DpA 25.84 RAP 198.76 ECC 1.2214

PO CST TIN INJ 2 LAT INJ Z LONG

1141.6 -2.24 6.76

4550.1 23.38 221.70

898.9 -3.02 348.48

4268.0 24.23 200.66

728.5 -5.D4 354.29

4011.2 26.46 160.24

(1BIT DETERMINATION ACCURACY

ST 703.5 SR 1569.6 SS 2469.7

CRT .0411CRS 1.OD0O CST .8440

LSA 2966.7 MSA 370.6 $SA 6.6

ELI 1685.0 (L2 354.8 ALF 68.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 4 1964 FLIGHT T|NE 256.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC DISTANCE 589.963 EARTH TO MARS

RL 147.44 LAb -.DO LOt. 71.88 VL 33,003 GAL 2.38 AZL 93.98 HCA 172.87 SMA 186.63 (CC .21389 INC 3.9840 VI 50.219

RP 226.17 LAP -.49 LOP 244.77 VP 21.506 GAP -1.74 AZP 96.05 TAL 13.55 TAp 186.42 RCA 146.71 APO 226.55 V2 24.318

RC 247.258 GL -36.21GP 33.46 ZAL 85.31 ZAP 114.40 ETS 180.96 ZA( 139.02 ETE 125.59 ZAC 121.24 ETC 255.61 CLP 119.68

pLANETOCENTRIC CEltIC

C3 15.043 VHL 3.879 DLA -17.37 RAL 123.46 RAD 6567.6 VEL 11.680 PTH 2.05 VHp 3.897 DpA 29.50 RAP 199.97 ECC 1.2478

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT _8C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 3 48 3575.56 -.67 4.12 340.19 118.31 17 30 4 975.6 3.12 357.49

90.00 0 22 37 5365.51 27.79 245.07 348.00 84.35 1 52 2 4765.5 26.72 236.57

100.00 18 15 5 1345.35 -1.80 346.58 339.57 119.84 18 37 31 745.5 2.18 340.06

100.00 I 34 1 3070.76 29.08 223.22 345.83 82.76 3 18 32 4470.8 27.77 214.66

110.00 19 1 13 1201.01 -4.66 333.84 337.78 123.90 19 21 14 601.0 -.18 327.62

110.00 3 24 22 4788.06 32.40 201.11 345.19 78.47 4 44 10 4188.1 30.48 192.43

DIFFERENTIAL CCRRECTIONS NIO-COUR$1[ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4396 TRA -.4746 TC3 .6019 BAU 1.0328 $GT 1181.1 $T_ 4748.3 $G_ 1538.9 ST 686.0 SR 2084.0 88 2734.0

ROE 1.3638 RRA 1.1199RC3 5.0726 FAU .32470 RRT .4502 RRF -.9997 RTF -.4430 CRT .8365 CRS 1.0000 CST .8368

FOE-3.3138 FRA-4.3557 FC-18.6864 BSP 16369 $T_ 4889.2 RZ3 -.0329 R13 -.9992 LSA 3485.9 NSA 370.5 SSA 5.1

ROE 1.4329 SRA 1.2183 BC3 5.1356 FSP 5207 SG1 4778r4 SG2 1030.2 THA 83.41 ELI 2163.9 EL2 362.0 ALF 74.15

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 258.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC C(_4IC DISTANCE 573.889 EARTH TO MARS

RL 147.44 LAL -.DO LOL 71.88 VL 32.996 GAL 2.38 AZL 94.99 HCA 173.93 SMA 196.51 ECC .21339 INC 4.9866 vl 30.219

RP 225.78 LAR -.53 LOP 245.83 VP 21.542 GAP 02.03 AZP 85.04 TkL 13.59 TAp 187.52 RCA 146.71 APO 226.30 V2 24.360

RC 240.959 r_. -42.89 r_p 37.89 ZAL 67.35 ZAp 111.42 ET8 160.56 zA( 134.36 ETE 125.61 ZAC 125.29 ETC 252.86 CLP 117.57

PLANETOCENTRIC C.QNIC

C3 17.733 VHL 4.211 DLA -25.68 RAL 121.08 RAD 6567.7 VEL 11,795 PTH 2.09 VHP 4,109 DpA 33.79 RAp 201.65 ECC 1.2918

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 10 8 1338.06 7.00 330.70 342.40 117.51 19 32 22 736.1 10.63 343.90

90.00 22 33 23 5690.10 27.77 269.00 348.86 95.79 24 28 3 5080.1 28.28 259.37

100.00 19 12 28 1134.80 5.32 335.00 341.48 119.46 19 31 22 534.8 9.21 328.36

100.00 O 37 39 5356.81 29.67 244.38 349.04 93.83 2 6 56 4736.6 29.68 235.58

110.00 19 42 47 1039.68 1.50 325.41 359.10 124.15 20 O 7 439.7 5.97 319.18

110.00 2 23 49 5024.48 34.17 219.29 349.18 89.06 3 47 33 4424.5 33.66 210.09

DIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4431 TRA -.5425 TC3 .4534 8AU 1.1677 _T 1076.5 STwR 5359.0 SG3 1365.8 ST 649.7 SR 27A1.2 $S 2938.5

ROE 1.9566 RRA 1.4587 tiC3 4.9046 FAU .29070 RflT .2530 RRF -.9997 RTF -.2441 CRT .8150 CRS 1.0000 CST .8137

F02-5.9045 FRA-4.3985 FC-14.1924 BSP 18344 S_ 5466.1 R23 -.0193 R13 -.9996 LSA 4053.4 NSA 373.9 88A 3.9

00( 2.0062 SRA 1.5376 BC3 4.9255 FSP 4651 SG1 5366.2 SG2 1040.1 THA 86.98 EL1 2792.8 ELI 369.5 ALF 78.87

LAUNCH DATE DEC 4 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 21 1905

HELIOCENTRIC CONIC DISTANCE 577.825 EARTH

RL 147.44 LAL -.OO LOL 71.88 YL 32.969 GAL 2.36 AZL 96.42 HCA 174.98 SMA 186.39 ECC .2128R INC

RP 225.38 LAP -.56 LOP 246.90 VP 21.579 GAP -2.31 A ZP 85.61 TAL 13.62 TAp 188.60 RCA 146.71 Apo

RC 250.845 GL -50.74 GP 43.13 ZAL 70.07 ZAP 108.13 (TS 160.37 ZAE 129.05 ET( 125.69 ZAC 130.06 ETC

PLANETOCENTRIC CONIC

CS 22.629 VHL 4.757 DLA -31.03 RAL 117.89 flAD 6567.9 VEL 12,000 PTH 2.14 VHp 4.474 DpA 38.76 RAp

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH ZNJ TIME

78.78 18 33 40 1280.68 20.80 351.90 349.18 113.73 18 54 A1

103.24 22 4 22 5871.54 20.62 279.82 349.19 113.71 23 42 13

78.76 16 33 40 1260.88 2O.GD 351.90 349.18 113.73 18 54 41

103.24 22 4 22 5871.54 20.82 279.82 349.19 113.71 23 42 13

110.00 20 58 14 790.52 10.86 312.22 343.78 122.61 21 11 24

110.00 0 42 54 3389.70 31.02 247.14 353.26 105.14 2 12 44

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4552 TRA -.6213 TC3 .1790 DAU 1.3529 SGT 1045.0 $GR 6112.7 SG3 1140.3

ROE 2.9601 RflA 1.9320 RC3 4.4685 FAU .24697 flflT .0384 RRF -.9998 flTF -.0277

F02-8.2397 FRA-4,3033 FC3-9.4448 9SP 20287 $68 6201.4 R23 -.0119 R13 -.9999

ROE 2.9020 SRA 2.0295 BC3 4.4721 FSP 3724 861 6112.9 862 1044.3 THA 89.61

TO MARS

6.4141 vl 30.219

226.07 V2 24.402

251.75 CLP 115.24

204.00 ECC 1.3724

LAUNCH DATE DEC 4 1964

PO CST TIM INJ 2 LAT INJ 2 LONG

660.7 23.63 344.32

5271.5 23.65 272.24

660.7 23.63 844.32

5271.5 23.65 272.24

190.5 15.10 305.66

4789.7 32.78 238.37

ORBIT DETERMINATION ACCURACY

ST 607.6 SR 3549.2 88 2999.2

CRT .7769 CRS 1.0000 CST .7761

LSA 4670.9 MSA 380.1 8SA 5.1

EL1 3591.0 ELI 377.7 ALF 82.32

FLIGHT TIN( 262.00 ARRIVAL DATE AUG 23 1965

TO MARS

9.6099 vl 30.219

225.88 V2 24.444

HELIOCENTRIC CONIC

RL 147.44 LAb -.00 LOt. 71.88 VL 32.983 GAL

RP 224.99 LAP -.59 LOP 247.97 VP 21.617 GAP

RC 252.307 _. -59.84 GP 49.16 ZAL 73.49 ZAP 104.52 ETS 160.65 ZAE 123.06 ETE 126.10 ZAC 135.49 ETC

PLAMI_TOCENTRIC C._NIC

C3 32.572 VHL 5.707 DLA -39.38 RkL 113.29 RAD 6568.3 VEL 12.407 PTH 2.24 VHP 5.125 DPA 44.39 RAp

DISTANCE 581.762 EARTH

2.38 AZL 98.61 HCA 176.04 StIA 186.28 ECC .21245 INC

-2.59 AZP 81.41 TAt. 13.64 TAP 169.68 RCA 146.71 APO

250.12 CLP 112.54

LNCH AZI4TH LNCH TIN( L-I TIM( |NJ LAT INJ I._e4G INJ RT ASC INJ AZNTH INJ TIME

61.40 16 45 IA 1623.99 22.40 21.52 353.14 123.26 17 12 18

116.60 23 16 S 5899.02 22.41 266.56 353.15 123.27 24 50 55

61.40 16 45 14 1623.99 22.40 21.52 353.14 123.28 17 12 18

118.60 23 16 S 5669.02 22.41 266.56 353.15 123.27 24 50 55

61.40 16 45 14 1823.99 22.40 21.52 353.14 123.28 17 12 18

118.60 23 18 S 5889.02 22.41 266.36 353.15 123.27 24 50 55

DIFFERENTIAL CORflECTION8 MID-COURSE EXECUTION ACCURACY

TOE .4435 TRA -.7803 TC3 -.0495 BAU 1.5925 SGT 1085.5 $GR 6904.5 SG3 838.3

ROE 4.2353 RRA 2.8861 RC3 3.6587 FAU .19942 RRT -.2374 RRF -.9997 RTF .2511

FDE-5.R623 FRA-S.8975 FC3-5.0091 lSP 22121 S_dB 6999.3 R23 -.0094 R13 -.9998

602 4.2388 BRA 2.7916 BC5 3.6570 FSP 2624 SG1 6909.4 SG2 1053.7 THA 92.19

207.27 ECC 1.5360

PO CST TIN INJ 2 LAT INJ 2 LONG

1024.0 26.61 1A.4S

5089.0 26.62 259.50

1024.0 26.61 14.46

5089.0 26.62 259.50

1024.0 26.81 14.46

3089.0 26.62 259.50

ORBIT DETERMINATION ACCURACY

ST 536.4 SR 4380.6 SS 2735.5

CRT .6771 CRS 1.0000 CST .6719

LSA 5177.3 NSA 394.8 88A 2.4

EL1 4395.8 EL2 393.4 ALF 85.22

1730



JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 4 1964 FLIGNT TINE Z80.O0

HELIOCENTRIC CQNIC DISTANCE ill.DO6

RL 147.44 LAL -.DO LOL 71.88 YL 32.848 GAL 2.20 AZL 81.44 HCA 185.94 SIAA

RP 22|.51 LAp -.$8 LOP 257.7S VP 21.992 GAP -4.•9 AZP 98.51TAL 12.76 TAp

Re 264.379 GL 60.55 6P -41.33 ZAL •4.38 ZAP 65.41 [78 183.37 ZN[ 120.63 ETE

PLAN[TOCENTRIC CONIC

C3 31.750 VHL 5.$38 DLA 71.88 RAL 178.85 BAD 6568.3 VEL 12.376 PTH Z.E3 VHP

LNCH AZNTH LNCN TIN( L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TZN(

14.34 9 58 6 4852.34 -48.82 238.58 120.78 15.34 11 11 41

14.$4 3 44 45 4738.11 -23.53 247.15 56.12 13.77 5 3 45

20.$9 • 4 55 4532.54 -35.20 237.02 75.32 22.37 8 ED 28

155.$1 17 41 50 2768.23 -35.28 84.70 75.28 22.37 18 27 58

20.$9 7 4 55 4532.54 -35.20 237.02 75.32 22.37 8 20 28

159.31 17 41 50 27fd;.23 -35.16 84.70 75.28 22.37 18 Z? 58

DIFFERENTIAL. C_RRECTION$ NID-C..OURSE EXECUTION ACCURACY

TDE 2.$4S5 111A .11T9 TC3-1.3541BAU 5.5161 SGT 3311.3 SGR 6?.94.6 SG3 1435.3

RDE 4.0948 liRA .8_B0 RCS-3.3DO3 FAU .32873 RRT .NEt RRF .9997 RTF .9208

FOElO.SSSS FRA E.L_34 FC_8.9798 DIP 23810 ST_ 71t2.5 RE3 .0845 R13 .9962

DOE 4.9870 BRA .9034) B(3 3.5t73 FSP 4993 SG1 7019.0 S_ 1149.2 THA 63.35

LAUNCH DATE DEC 4 1964 FLIGHT TIME 282.00

HELIOCENTRIC C_NIC DISTANCE 622.050

RL 147.44 LAL -.00 LOL 71.88 VS. 32.948 GAL 2.17 AZL 82.52 HCA t87.04 SNA

ll_ 221.13 LAP -.91L(_ 258.86 VP 22.036 GAP -5.01AZP 97.42 TAL 12.62 TAp

RC 267.844 GL 56.52 GAP -37.10 ZAL 73.03 ZAP 94.30 ET8 181.96 ZAIE 121.18 ETE

PLAIETOCENTRIC CONIC

C3 26.491 VIAL 5.147 DLA 68.76 RAL 170.80 BAD 656R.1 V[L 12.160 PTH 2.18 VHP

LNCH AZlATH LI_H TIME L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE

24.28 S 41 18 4477.44 -37.21 231.52 63.86 27.03 7 55 53

155.72 17 2 50 2732.17 -37.20 82.98 63.64 27.03 17 48 22

24.28 6 41 16 4477.44 -37.21 231.52 68.66 27.03 7 55 53

155.72 IT 2 50 2752.17 -37.20 82.98 63.64 27.03 17 48 22

24.28 6 41 18 4477.44 -37.21 231.32 63.66 27.03 7 55 53

155.72 17 2 50 2732.17 -37.20 82.98 85.84 27.03 17 48 22

DIFFERENTIAL CDRRECTIGN6 MID-COURSE EXECUTION ACCURACY

1DE 3.7455 TRA .0804 TC3-1.7338 BAU 1.3R48 SGT 3342.2 SGR 5758.8 SG3 1703.7

ROE S.5726 lima .8584 RC3-5.5360 FAU .38188 RRT .9323 RRF .9997 RTF .9310

FDE12.0207 IliA 2.1791 FC-12.4735 BSP 22471 S_ 6761.0 R23 .1010R13 .9946

BIDE 4.5045 BaA .6611 8C3 3.936R FSP 5910 S61 6670.0 S_2 1105.9 THA 59.23

ARRIVAL DATE SEP 10 1865

EARTH TO MARS

185.71 ECC .20948 INC 8.5584 Vl 30.218

198.69 RCA 146.81 APO EZ4.SI VZ 24.820

E08.31 ZAC 46.45 ETC 251.64 CLp 97.21

3.980 DPA -33.77 RAP 156.79 ECC 1.5232

PO CST TIN INJ 2 LAT INJ 2 LONG

3752.3 -56.29 235.21

4138.I -31.34 245.34

3932.5 -42.55 233.51

2168.2 -42.53 81.DO

3932.5 -42.53 233.31

2168.2 -42.53 81.00

ORBIT DETERMINATION ACCURACY

ST 2897.1 SR 4253.1 SS 3804.4

CRT .9882 CRS-I. O000 CST -.9685

LSA 6367.5 MSA 393.7 SSA 3.9

ELI 5133.0 ELZ 367.1 ALF 55.85

ARRIVAL DATE SEP 12 1955

EARTH TO MARS

185.68 ECC .20928 [NC 7.4749 vl 50.219

199,65 RCA 146.82 APO 224.54 V2 24.862

204.46 ZAC 50.39 ETC 252.82 CLP 95.40

3.684 DpA -29.81 NAP 158.65 ECC 1.4360

PO CST TIN INJ 2 LAT INJ 2 LONG

3877.4 -44.23 226.28

2132.2 -44.22 78.SS

3877.4 -44.23 225.88

2132.2 -44.22 •8.33

3877.4 -44.23 226.85

2132.2 -44.22 78.35

ORBIT DETERMINATION ACCURACy

ST 3055.0 SIR 4024.6 SS 4505.8

CRT .9911CRS-I.O000 CST -.0914

LSA 6630.8 NSA 358.6 SSA 4.5

ELI 5042.3 ELE 324.8 ALF 52.87

LAUNCH DATE DEC 4 1964 FLIGHT TIME 284.00 ARRIVAL DATE SEP 14 1945

HELIOCENTRIC CONIC

RL 147.44 LAL -.00

NP 220.75 LAP -.94

RC 2St.L'St GL 52.64

PLAN(TOCENTRIC CONIC

C3 23.041 YHL 4.$00

LNCH AZNTN LNCH TIN(

2T.59 6 28 44

152.41 16 35 38

27.59 6 28 44

152.41 15 35 38

27.59 6 28 44

DISTANCE 626.106 EARTH TO MARS

LOL 71.88 VL 32.947 GAL 2.14 AZI, 83.32 HCA 188.14 SMA 185.66 ECC .20911 INC 6.6810 vl 30.215

LOP 256.97 VP 22.081 GAP -5.23 A21P 66.61 TAL 12.45 TAp EOO.80 RCA 146.84 APO 224.48 V2 24.803

6P -33.51 ZAL 71.97 ZAp 92.94 ETS 160.72 ZN[ 121.05 ETE 200.93 ZAC 53.68 ETC 253.67 CLP 95.55

DLA 85.94 RAL 165.82 RAD 656•.9 V(L 12.017 PTH 2.14 VHP 3.487 DPA -26.35 NAP 159.93 [CC 1.$792

L-I TIN( INJ LAT INJ I._G |NJ RT A$C INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

4432.71 -38.33 226.55 55.16 31.31 7 42 37 3632.7 -45.02 220.69

2708.28 -38.82 81.40 55.14 31.31 17 20 46 2108.5 -45.02 75.95

4432.71 -38.33 226.35 55.16 31.31 ? 42 37 3832.? -45.02 220.89

2708.28 -38.32 81.40 55.14 31.31 17 20 46 2108.3 -45.02 •5.95

4432.71 -38.33 228.35 55.16 3t.31 7 42 37 3832.7 -45.02 220.89

152.41 IS 35 38 2708.28 -38.32 81.40 55.14 31.31 17 20 46

DIFFERENTIAL CCRRECTION$ MID-CQURSE ExECUTION ACCURACY

TOE 2.$552 1RA -.0099 TC3-2.1450 BAU 1.3050 SGT 3780.7 SGR 5278.5 $163 1923.8

ROE S.DSs9 RRA .5049 RC303.6535 FAU .42289 RRT .9408 RRF .9996 RTF .9395

FDEIE.S4S? FRA 2.0330 FC-15.8824 BSl I 21531 _ 6492.8 R23 .1177 313 .9927

801[ 4.0550 BRA .5050 BC3 4.2388 FSP 6680 SG1 6405.4 SG2 1055.8 THA 54.93

LAUNCH DATE DEC 4 1964 FLIGHT TIME 286.00

HELIOCENTRIC CONIC DI8TANCE 630.173

RL 147.44 LAL -.00 LOL 71.88 VI. 32.948 GAL 2611 AZL 83.83 HCA 189.25 SlAA 185.64 ECC .20895

RID 220.37 LAP -.9? LOP 281.09 V1P _.128 GAp -5.44 AZP 96.00 TAL 12.28 TAp 201.53 RCA 146.85

RC 270.721 64. 50.06 f_p -30.46 ZAL 71.t6 zAP 91.40 ETS 179.66 ZAE 120.41 ETE 197.80 ZAC 56.47

PLAN(TO¢(NTRIC CONIC

CS ZO.s4S VHL 4.546 DLA 63.41 RAL t82.48 RAO 6547.8 VEL 11.917 pTH" 2.12 VHp 3. 352 DPA -23.32

LNCH AZMTH LNCN TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME leo CST TIN

30.56 6 22 18 4395.33 -38.88 221.$4 48.68 33.10 7 35 33 3795.3

14R.44 16 15 25 2692.82 -_.87 80.06 48.67 35.10 17 0 t7 2092.6

30.56 S 22 18 4395.33 -38.88 221.64 48.68 35.10 7 35 33 3795.3

142.44 16 15 25 288R.82 -38.87 80.06 48.67 35.10 17 0 17 2092.6

30.55 6 22 18 4325.33 -38.88 221.64 48.68 35.10 7 35 33 3795.3

149.44 18 15 25 2882.62 -38.87 80.08 48.67 35.10 17 D 17 2092.6

OIFFERENTIAL CA_RIECTXON8 MID-COURSE EXECUTION ACCURACY

• DE 2.5898 TRA -.0]$78 TC3-2.5881 BAU 1.2458 SGT 4028.0 SCAI 4844.2 SG3 2098.4

RDE 2.$241 RRA .3923 RC3-3.8884 FAU .43813 RRT .947R _ .9983 RTF .9485

FDE12.8035 FRA 1.8467 FC-19.1275 BSP 20682 Sr_ 8300.7 R23 .1340 R13 .9905

BO[ 3.6869 8RA .3981 8C3 4.5140 FSP 7231 SGI 8220.8 $162 999.7 THA 50.53

2108.3 -45.02 75.95

ORBIT DETERNINATION ACCURACY

ST 3171.2 SR 3685.5 S$ 4582.1

CRT .9824 CRS-l.000O CST -.9927

LSA 6672.3 NSA 540.2 SSA 5.1

ELI 4853.0 ELZ 297.2 ALF 49.32

ARRIVAL DATE SEP 16 1965

EARTH TO MARS

INC 6.0758 vl 30.219

APO 224.43 V2 24.945

ETC 254.31 CLP 91.63

RAP 160.60 ECC 1.3398

INJ 2 LAT INJ 2LOt IS

-45.25 215.53

-45.25 73.95

045.25 215.53

-45.23 73.95

-45.25 215.53

-45.25 73.95

ORBIT DETERMINATION ACCURACY

ST 3267.0 Sit 3327.1 SS 4699.6

CRT .9931CRS-I.0QO0 CST -.9935

LSA 6612.3 MSA 32?.8 SSA 5.8

EL1 4654.9 EL2 274.1 ALF 45.53
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TIM( 288.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.00 LOt. 71.88 VL

RP 220.00 LAP -1.01 LOP 262.2D VP

RC 272.134 GL 47.60 GP -27.83 ZAL

PLANETOCENTRIC CONIC

C3 18.897 VML 4.34?

LNCH AZMTN LNCH TIME

33.23 6 19 28

146.77 15 59 39

33.23 6 19 28

146.77 15 59 39

33.23 6 19 28

146.77 15 59 39

DIFFERENTIAL CORRECTIONS

TOE 2.5598 TRA -.1020 TC3-3.0283 BAU 1.1994

ROE 2.2744 RRA .3238 RC3-3.6563 FAU .47877

F0(12.7646 FRA 1.7348 FC-21.9344 BSP 20565

80( 3.4243 BRA .3395 BC3 4.7476 FSP 7795

DISTANCE 634.250 EARTH TO MARS

32.g4§ GAL 2.08 AZL 84.40 HCA 190.37 SMA 185.64 ECC .20882 INC 5.5951 Vl 50.219

22.172 GAP -5.64 AZP 95.50 TAL 12.08 TAP 202.45 RCA 146.87 APO 224.40 V2 24.986

70.55 ZAP 89.75 ETS 178.76 ZAE 119.40 ETE 195.07 ZAC 58.84 ETC 254.82 CLP 89.72

DLA 61.16 RAL 160.15 RAD 6567.6 VEL 11.844 PTH 2.10 VHP 3.256 OpA -20.67 RAp 161.39 ECC 1.3110

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

4363.24 -39.07 217.40 43.60 38.42 7 32 11 3763.2 -45.14 210.78

2682.69 -39.06 78.96 43.38 38.41 16 44 21 2082.7 -45.13 72,34

4363.24 -39.07 217.40 43.60 38.42 7 32 11 3763.2 -45.14 210.78

2682.69 -39.06 78.96 43.58 38.41 16 44 21 2082.7 -45.13 72.34

4363.24 -39.07 217.40 43.60 38.42 7 32 11 3763.2 -45.14 210.78

2682.69 -3g.06 78.96 43.58 38.41 16 44 21 2082.7 -45.13 72.34

HID-COURSE _xECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4288.7 SGR 4458.0 SG3 2235.0 ST 3375.9 SR 3011.0 SS 4753.1

RRT .9339 RRF .9993 RTF .9523 CRT .9936 CRS-I,0DO0 CST -.9940

SGB 6186.1 R23 .1488 R13 .9882 LSA 6553.9 MSA 320.1 SSA 6.5

SG1 6114.4 $62 938.8 THA 46.16 EL1 4516.5 EL2 254.5 ALF 41.71

LAUNCH DATE DEC 4 1964 FLIGHT TIME 290.00 ARRIVAL DATE SEp 20 1965

HELIOCENTRIC CONIC DISTANCE 638.338

RL 147.44 LAL -.00 LOL 71.88 VL 32.945 GAL 2.04 AZL 84.79 HCA

RF 219.62 LAP -1.04 LOP 263.33 VP 22.218 GAP -5.83 AZP 95.10 TAL

RC 273.529 GL 45.47 GP -25.57 ZAL 70.10 ZAP 88.03 ETS 177.99 ZAE

PLANETOCENTRIC CONIC

CS 17.570 VHL 4.192 DLA 59.15 RAL 158.48 RAD 6567.7 VEL 11.788 PTH

LNCN AZIATH LNCH TIME L-; TIME INJ LAT

35.62 6 18 51 4335.17 -39.03

144.38 15 46 59 2676.73 -39.01

33.62 6 18 51 4335.17 -39.03

144.38 15 46 59 2676.73 -39.01

35.62 6 18 51 4335.17 -39.03

144.38 15 46 59 2676.73 -39.01

DIFFERENTIAL CCRRECTIONS

TOE 2.5361 TRA -.1364 TC3-3.4985 BAU 1.1786

ROE 1.9803 RRA .2671 RC3-3.5964 FAU .49819

FDE12.5179 FRA 1.5888 FC-24.5471 BSP 20330

6DE 3.2176 8flA .2999 9C3 5.0173 FSP 8117

EARTH TO MARS

191.49 SMA 185.63 ECC .20870 INC 5.2067 vl 30.219

11.87 TAP 203.36 RCA 146.89 APO 224.37 V2 25.027

118.12 ETE 192.70 ZAC 60.87 ETC 255.22 CLP 87.82

2.08 VHP 3.189 DPA -18.33 RAp 161.76(CC 1.2892

INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

213.62 39.54 41.31 7 31 7 3735.2 -44.81 206.59

78.11 39.52 41.30 16 31 36 2076.7 -44.80 71.09

213.62 39.54 41.31 7 31 7 3735.2 -44.81 206.59

78.11 39.52 41.30 16 31 36 2076.7 -44.80 71.09

213.62 39.54 41.31 7 31 7 3735.2 -44.81 206.59

78.11 39.52 41.30 16 31 36 2076.7 -44.80 71.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4555.3 SGR 4113.9 SO3 2341.1 ST 3469.3 SR 2716.7 SS 4750.2

RRT .9588 RRF .9992 RTF .9571 CRT .9939 CRS-I.OOO0 CST -.9944

SGB 6138.0 R23 .1614 R13 .986D LSA 6457.0 HSA 313.6 SSA _7.3

$4;1 6075.D SG2 876.8 THA 41.96 EL1 4400.1 EL2 256.1 ALF 38.02

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 147.44 LAL -.DO

RP 219.25 LAP -1.07

RC 274.9DS GL 43.61

PLANETOCENTRIC CONIC

C3 19.531 VHL 4.066

LNCN AZMTH LNCH TIME

$7.78 6 19 44

142.22 IS 36 34

$7.78 6 19 44

142.22 15 36 34

$7.78 6 19 44

142.22 15 36 34

FLIGHT TIME 292.9D ARRIVAL DATE SEP 22 1965

DISTANCE 642.435

LOt. 71.88 VL 32.945 GAL 2.00 AZL 85.11 HCA

LOP 264.45 VP 22.264 GAP -6.04 AZP 94.77 TAL

GP -23.60 ZAL 69.80 ZAP 86.27 ETS 177.34 ZAE

EARTH TO MARS

192.61 SMA 185.65 ECC .20860 INC 4.8857 Vl 30,219

11.65 TAp 204.26 RCA 146.91 Apo 224.56 V2 25.067

116.65 ETE 190.66 ZAC 62.63 ETC 255.55 CLP 85.93

OLA 57.36 RAL 157.2g RAD 6567.7 VEL 11.744 PTH 2.07 VHP 3.141 OpA -16.25 RAp 161.99 ECC 1.2721

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4310.17 -38.84 210.22 36.26 43.82 7 31 34 3710.2 -44.36 202.89

2673.63 -36.82 77.45 36.25 43.81 16 21 8 2073.6 -44.55 70.12

4310.17 -36.84 210.22 36.26 45.82 7 31 34 3710.2 -44.36 202.89

2673.63 -36.82 77.45 36.25 43.81 16 21 8 2073.6 -44.35 70.12

4310.17 -38.84 210.22 36.26 43.82 7 31 34 3710.2 -44.36 202.89

2673.63 -38.82 77.45 36.25 43.81 16 21 8 2073.6 -44.35 70.12

DIFFERENTIAL CORRECTIONs

TOE 2.5262 TRA -.1621 TC3-3.9762 BAU 1.1716

ROE 1.7585 RRA .2262 RC3-3.SDS7 FAU .51221

FDEt2.1766 FRA 1.4670 FC-26.6259 BAP 20373

8OE 3.0666 8RA .2783 BC3 5.3010 FSP 8364

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4827.7 8DR 3805.0 SG3 2420.4 ST 3563.4 SR 2457.7 SS 4670.0

RflT .9629 RRF .9989 RTF .9610 CRT .9942 CRS-1.DODD CST -.9947

SG8 6146.9 R23 .1713 R13 .9841 LSA 6360.2 MSA 307.7 SSA 8.1

SG1 6092.9 862 813.3 THA 37.99 EL1 4323.3 EL2 218.7 ALF 34.54

LAUNCH DATE DEC 4 1964 FLIGHT TIME 294.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CONIC

ML 147.44 LAL -.DO LOL 71.88 VL 32.946 GAL

RP 218.89 LAp -1.10 LOP 265.58 VP 22.310 GAP

RC 276.266 GL 41.98 rele -21.87 ZAL 69.61 ZAP

PLAMETOCENTRIC CONIC

C3 15.695 _'IL 3.962

DISTANCE 646.540 EARTH TO MARS

1.96 AZt. 85.38 HCA 193.74 SMA 185.64 ECC .20852 INC 4.6155 vl 30.219

-6.23 AZP 94.48 TAL 11.41 TAp 205.t5 RCA 146.93 APO 224.35 V2 25.108

84.49 ETS 176.79 zA[ 115.05 (TE 188.90 ZAC 64.15 ETC 255.83 CLP 84.06

DLA 55.75 RAt. 156.44 RAD 6567.6 VEL 11.708 PTH 2.06 VHP 3.109 DpA -14.39 RAP 162.11 ECC 1.2583

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT

39.74 6 21 40 4287.35 -38.55

140.26 15 27 51 2672.62 -38.54

39.74 6 21 40 4287.55 -38.55

140.26 15 27 51 2672.62 -38.54

39.74 6 21 40 4267.55 -38.55

140.26 15 27 51 2672.62 -38.54

DIFFERENTIAL C(:RR(CTIONS

TOE 2.5278 TRA -.1799 TC3-4.4573 BAU 1.1739

ROE 1.5437 RflA .2019 RC3-3.3812 FAU .51973

FDEl1.$157 FRA 1.4117 FC-28.GGST B$1P 20720

806 2.9619 BRA .2704 0C3 5.5946 FSP 8622

INJ LGNG INJ RT ASC INJ AZRTH INJ TIRE PO CST TIM INJ 2 LAT ]NJ 2 LONG

207.15 33.59 46.03 7 33 T 3687.5 -43.85 199.59

76.97 33.57 46.02 16 12 24 2072.6 -43.84 69.40

207.15 33.59 46.03 7 33 7 3687.5 -43.85 199.59

76.97 33.57 46.02 16 12 24 2072.6 -43.84 69.40

207.15 33.59 46.03 7 33 7 3687.5 -43.85 199.59

78.97 33.57 46.02 16 12 24 2072.6 -43.84 69.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5104.1 6GR 3525.8 $63 2475.9 ST 3660.1 SR 2239.5 SS 4603.3

RRT .9660 RRF .9986 RTF .9641 CRT .9942 CflS-l.OOOO CST -.9948

SGB 6203.5 R23 .1786 R13 .9825 LSA 6285.5 MSA 307.0 SSA 8.9

SG1 6157.3 SG2 755.7 THA 34.30 EL1 4285.9 ELI 205.5 AL_ 31._9
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, I964)

LAUNCH DATE DEC 4 1964

HELIO(ENTRIC CONIC

RL 147.44 LAL -.00

RP 218.52 LAP -1.12

RC Z7?.6DS ;L 40.54

PLAI_[TOCENTR|C CONIC

CS 15.007 VHL S.674

LNCH AZMTH LNCH Tlt_

41.55 6 24 21

158.47 15 20 26

41.55 6 24 21

138.4Y 15 20 29

41.55 6 24 21

15R.47 15 20 26

FLI;HT lIME 296.00 kRRIVAL DATE SEP 26 1955

DISTANCE 650.$56 EARTH TO MARS

LOL 71.88 VL 32.945 GAL 1.92 AZL $5.61 HCA 194.87 SMA 185.66 ECC .20845 INC 4.3549 vl 30.219

LOP 2SS.TZ VP 22.$57 GAP -6.42 AZP 94.24 TAL 11.15 TAp 206.05 RCA 146.96 Apo 224.36 VZ 25.148

GP -20.34 ZAL 69.55 ZkP 82,71 ETS 176.31 Zk( 113.35 (TE 187.39 ZAC 65.49 ETC 256.07 CLP 62.22

DLA 54.29 RAL 155.84 RAO 6567.G VEL 11.679 PTH 2.05 VHp 3.088 DPA -lZ.73 RAP 162.14 ECC 1.2470

L-I TIN( INJ LAT IMJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LON&

4265.80 -58.21 204.37 31.$9 AT.g8 7 35 27 3666.6 -43.30 196.62

21TT.tg -38.2Q TG.G3 $1.38 47.97 16 4 59 2073.2 -45.28 68.88

4266.80 -38.21 204.37 31.39 47.98 7 35 27 3666.8 -43.30 196.62

2673.16 -$6,2D 76.63 31.38 47.97 I6 4 59 2073.2 -43.28 68.88

4266.80 -36,21 204.37 31.39 47.98 7 35 27 3666.8 -43.3D 196.62

2673.19 -36.20 76.65 31.38 47.97 16 4 59 2073.2 -45.28 68.88

OIFFERENTIAL C(=RRECTIONS

TOE 2.SZR9 TRA -.1967 TC3-4.9537 BAU 1.1906

RDE 1.3733 RMA .IT73 RCT-3._STT FAU .52698

FDEtt.SSSS FItA 1.3136 FC-30.4056 BDP Z_

BiDE 2.8786 liRA .2&486C3 5.9344 FSP 8G69

LAUNCH DATE DEC 4 1994

HELIOCENTRIC CONIC

ML 147.44 LAL -.DO LOL 71.88 VL

MP 210.16 LAP -1.15 LOP 267.85 VIP

RC 2TO.R33 GL 39.26 reP -18.96 ZAL

eL ANE TOCENTR I C CONIC

C3 14.429 VHL 5.1'19

LNCH AZMTH L_H TIN(

45.16 6 ZT 55

136.62 55 14 S

43.18 G 27 35

166.82 15 14 G

45.18 6 27 35

136.82 15 14 6

0IFFERE.NTIAL CORRECTIONS

TD( 2.5392 TRA -.2057 TC3-5.4497 BAU 1.2125

ROE 1.2533 RNA .1534 RC3-3.1335 FAU .52910

FDE10.9|32 FRA 1.2776 FC-31.7461 BSP 21516

BID( 2.8228 B_A .2627 BC3 6.2854 FSP 8739

MID-COURSE ExECUTION ACCURACY

SGT 5383.5 SGR 3276.7 SG3 2516.0

flRT .9690 RRF .9962 RTF .967D

SG6 G3DZ.I R23 .1926 R13 .9613

SG1 GZ63.S $GZ 695.6 THA 30.96

FLIGHT TIN( 298.00

O|8TAMC( 654.780

32.948 GAL 1.87 AZL 85.81 HCA 196.01 SMA 185.67 ECC .20841 INC 4.1857

22.403 GAP -6.60 A_P 94.02 TAL 10.88 TAp 206.29 RCA 146.96 APO 224.57

89.53 2kP 80.93 ETS 175.91 2NE 111.59 EYE 186.D8 ZAC 66.66 ETC 256.26

DLA 52.96 RAL 155.45 RAID 6567.6 V(L 11.654 PTH 2.05 VHP 5.077 DPA -11.22 RAP 162.12

L-I TIM( INJ LAT INJ L(_G INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

4247.56 -37,64 201.83 29.58 49.71 7 38 23

2674.9t -37.63 76.40 29.37 49.T0 15 56 41

4247.$6 -37.64 201.83 29.56 49.71 7 $8 25

2674.91 -37.83 76.40 29.57 49.70 15 56 41

4247.52 -$7.84 201.83 29.58 49.71 7 38 23

2674.91 -37.8_ 76.40 29.57 49.70 15 58 41

MIO-CGUR$E ExECUTION ACCURACY

_T 3662.9 _ 3048.7 $63 2538.0

RRT .9712 RRF .9976 RTF .9692

6431.4 R23 .1843 RI3 .9804

SGI 6399.5 _ 642.7 THA 27.91

oRBIT DETERMINATION ACCURACY

ST 5746.6 SR 2057.0 SS 4495.7

CRT .9944 CflS-l.0OOO CST -.9950

LSA 6167.7 MSA 501.4 SSA 9.R

EL1 4260.3 [LZ 190.1 ALF 28.46

ARRIVAL DATE SEP 26 1965

EARTH TO MARS

VI 30.219

V2 25.188

CLP 60.40

ECC 1.2575

INJ 2 LONG

3647.6 -42.73 193.64

2074.9 -42.T2 68.51

3647.6 -42.73 195.94

2074.9 -42.72 68.51

3647.6 -42,73 19_.94

2074,9 -42.72 64.51

oRBIT DETERMINATION ACCURACY

ST 3835.1 SR 1865.7 SS 4388.2

CRT .9944 CRS-I.DOOO CST -.9951

LSA 6111.9 MSA 299.6 $SA tO.g

EL1 4261.1 EL2 178.2 ALF 25.86

LAUNCH DATE DEC 4 1964 FLIGHT TIM( 3OO.OO ARRIVAL DATE $EP 30 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.DO

RP 217.80 LAP -1.18

RC 200.240 GL 36.11

PLAN[TQCENTRIC CONIC

C3 13.956 VHL 3.735

LNCH AZtlTH LNCH TIN(

44.TD 6 31 19

1S5.SO 15 O 36

44.70 6 51 16

135.30 15 O 56

44.70 6 31 19

135.30 13 6

DISTANCE 658.912 EARTH TO MARS

LOL 71.86 VL 32.949 GAL 1.82 AZL 85.99 HCA 197.15 SMA 185.70 ECC .20856 INC 4.0116 vl S0.219

LOP 268.99 VP 22.450 GAP -6.78 AZP 93.83 TAL 10.60 TAP 2DT,75 RCA 147 .DO APO 224.39 V2 25.226

GP -1T.76 2AL 66.62 ZAP 79.16 ETS 175.57 ZAE 109.79 ETE 184.95 ZkC S7.75 ETC 256.46 CLP 78.61

DLA 51.74 RAL I55.L_IJ MAD 6567.5 VEL 11.633 PTH 2.04 VHP 3.074 DPA -9.66 RAp 162.06 (CC 1.2293

L-I TIN( INJ LAT INJ L_IG lNJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

42_9.54 -37.45 199.49 26.10 51.26 T 41 46 3629.5 -42.16 191.49

2677.62 -37.43 76.28 28.08 51.24 I5 53 I4 2077.6 -42.15 68.26

4229.54 -37.45 199.49 28.10 51.26 7 41 46 5629.5 -42.16 191.49

2677.62 -37.43 76.28 26.08 51.24 15 53 14 20?7.6 -42.15 68.28

4221|.54 -37.45 196.49 26.10 51.26 7 41 48 3629.5 -42.16 161.49

257T.62 -3T.43 76.26 28.08 51.24 15 53 14 2077.6 -42.15 68.28

OIFFEREMTIAL CORRECTIONS

TDE 2.5504 TRA -.2111 TC3-5.9476 BAU 1.2410

ROE 1.1140 RRA .1530 RC3-2.9994 FAU ,52918

FDEIO.459D FRA 1.2522 FC-32.0735 B_P 22110

BOG 2.7831 BRA .2607 BC3 6.6613 FSlP 8758

LAUNCH DATE DEC 4 1664

HELIOCENTRIC CC_iIC

ML 147.44 LAL -.DO L(:L 71.66 VL

RP 217.44 LAP -1.21 LOP 270.14 VlP

RC 261.529 GL 3T.06 GP -16.67 ZAL

pLAt_TOCENTltlC CQNIC

C3 13.508 VHL 3.675

LN(H AZ14TH LNCH TIN(

46.12 6 35 24

133.86 15 3 SO

46.12 6 35 24

135.D8 15 3 50

46.12 6 39 24

133.66 15 3 50

DIFFERENTIAL C(_R[CTIONS

11)E 2.$629 TRA -.2116 TC3-6.4466 BAu 1.2743

RDE 1.0115 RRA o1460 RC3-2.8540 FAu .52692

FDE 9.9995 FRA 1.2465 FC-$3.TTDI B_P 22776

60E 2.7552 8RA .2571 8C3 7.0559 FSF 8732

MID-COURSE ExECUTION ACCURACY oRBIT DETERMINAT|ON ACCURACY

$GT 3942.7 _ 2842,9 $4;3 2548.0 ST 3919.8 SR 1714.9 SS 4274.8

RRT .9TSO RRF .997D RTF .9712 CRT .9943 CRS -.9999 CST -.9931

Sf_ 6387.7 R23 .1832 R13 .6799 LSA 6040.7 MSA 297.8 SSA 11.8

SG1 6560.9 SG2 594,0 THA 25.18 ELI 4275.2 EL2 167,2 ALF 23.55

FLIGHT TIN( 502.00 ARRIVAL DATE OCT 2 1965

DISTANCE 683.053 EARTH TO MARS

32.950 GAL 1.77 AZL 86.14 HCA 198.29 SMA I85.72 ECC .20836 INC 3.8583 Vl 30.219

22.467 GAP -6.96 A_ 93.86 TAL 10,3D TAP 208.59 RCA 147.03 APO 224.42 V2 25.265

69.77 ZAP 77.42 ET$ 175.28 ZN[ 107.98 ETE 183.98 ZAC 68.67 ETC 256.63 CLp 76.86

DLA 30.61RAL 155.15 MAD 6587.5 VEL 11.614 PTH 2,04 VHP 3.077 DPA -8.62 RAp 161.97 (CC 1.2225

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM |NJ 2 LAT INJ 2 LONG

4212.30 -37.D4 197.31 26.68 52.65 ? 45 37 3612.5 -41.60 169.22

Z$81.04 -37.03 76.24 26.86 52.64 15 48 31 2081.0 -41.59 68.16

4212.50 -37.D4 197.31 26.86 52.65 7 45 37 3612.5 -41.60 169.22

2681.D4 -37.03 78.24 26.96 52.84 15 48 31 2081.0 -41.59 68.16

4212.5Q -37.04 197.31 26.D8 32.63 7 45 37 3612.5 -41.60 189.22

2661.D4 -3?.03 76.24 26.66 $2.64 13 46 31 2061.0 -41.5g 68.16

MID-COURSE ExECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 6221.1 SGR 2654.6 SG3 2546.3 ST 4000.8 SIR 1581.7 SS 4155.6

RRT .9744 RRF .9962 RTF .9726 CRT .9943 CRS -.gDgg CST -.g951

6763.8 RZ3 .1614 R13 .9796 LSA 5974.1MSA 296.3 SSA 12.S

961 6T41.3 SG2 550.3 THA 22.74 EL1 4299.3 EL2 157.5 ALF 21.4g
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 4 1964

HELIOCEMTRIC CONIC

RL 147.44 LAL -.DO

RP EIT.OR LAF -1.Z4

RC 988.801 GL 39.16

PLAN[TOCENTRIC CONIC

C3 13.134 VHL 3.624

LNCH AZNTN LMCH TIRE

47.4S 8 38 30

13R.SS 14 59 40

47.45 6 38 50

132.35 14 59 40

47.45 6 39 50

13E.SS 14 59 40

FLIGHT TIM( 304.00 ARRIVAL DATE OCT 4 1965

D|STAHCE 667.203 EARTH TO HARS

LOt. 71.88 VL 32.952 GAL 1.72 AZL 88.28 HCA 199.44 SMA |85.78 ECC .20837 INC 3.7819 vl 30.219

LOP 271.89 YP 22.S44 GAP -7.13 AZP 93.51 TAL 9.98 TAp 209.43 RCA 147.05 APO 224.46 VZ 25.307

GP -15.88 ZAL 89,99 ZAP 75.71 ET8 175.03 ZA( 108.15 ET( 183.13 ZAC 69.52 ETC 256.78 CLP 75.14

OLA 48.57 RAL 155.18 RAD 6587.5 VEL 11.598 PTH 2.03 VHP 3.085 DpA -7.49 RAP 161.87 ECC 1.2161

L-I T|ME ZNJ LAT IHJ LONG IMJ RT ASC INJ AZNTH INJ _|HE PO CST TIM INJ 2 LAT IHJ Z LONG

4194.24 -38.83 195.28 25.86 53.92 7 48 46 3596.2 -41.05 187.12

2685.09 -38.82 76.28 25.87 53.91 15 44 25 2085.1 -41.03 68.12

4196.24 -36.83 185.28 23.88 33.92 7 49 46 3596.2 -41.05 167.11

2685.09 -36.82 76.28 25.87 53.91 15 44 25 2085.1 -41.03 66.12

4198.24 -38.63 195.28 25.88 53.92 T 49 46 3596.2 -41.05 167.12

2685.09 -38.8E 76.28 25.87 53.81 15 44 ZS 2085.1 -41.03 66.12

DZFFEflENTIAL CGRRECTION$ HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3759 TRA -.2081 TC3-8.9508 8AU 1.3111 SGT 6498.0 SGR 2482.1 863 2534.7 ST 4078.1 SIR 1465.1 $S 4036.5

ROE .9236 RRA .1419 RC3-2.7279 FAU .52254 RRT .9754 RRF .9952 RTF .9741 CRT .9941 CRS -.9999 CST -.9951

FOE 9.5468 FRA 1.2593 FC-34.4447 8SF 23490 Sr,4S 6955.9 fl23 .1772 R13 .9794 LSA 5914.6 MSA 295.9 SSA 13.8

BOE E.7SG4 BRA .ESEO 8C3 7.4689 FSP 8678 SG1 6937.0 $62 512.6 THA ZO.SS ELI 4330.7 ELI 149.1 ALF 19.68

LAUNCH DATE DEC 4 1964 FLI6HT TIN( 306.00 ARRIVAL DATE OCT 6 1963

HELIOCENTRIC CONIC DISTANCE 671.358 EARTH TO MARS

RL 147.44 LAL -.00 LOt. 71.88 VL 32.9§4 GAL 1.66 AZL 86.40 HCA 200.59 SHA 183.79 ECC .20839 INC 3.5998 Vt 30.119

RP a16.74 LAP -1.27 LOP 272.44 VP 22.591 GAP -7.30 AZP 93.37 TAL 9.66 TAP 210.25 RCA 147.08 APO 224.51 VZ 25.$46

RC _84.037 _ 33.32 _ -14.77 ZAL 70.27 ZAP 74.02 ET8 174.82 ZAE 104.33 ETE 162.39 ZAC 70.29 (TC 256.91 CLP 73.46

PLAN(TOCEMTRIC CONIC

C3 12.801 VHL 3.578 DLA 48.58 RAL 155.31 RAD 6567.5 VI[L 11.584 FTH 2.03 VHp 3.098 DPA -6.46 RAp 161.77 ECC 1.2107

LNCH AZMTH LNCH TIM( L-| TIME |NJ LAT INJ LGH6 INJ RT ASC INJ A_4TH INJ TIME I_ CST TIM INJ Z LAT ]NJ 2 LONG

48.78 6 44 33 4180.82 -_.22 193.35 25.08 55.09 7 54 13 3580.6 -40.50 185.14

131.28 14 56 1 1689.65 -36.21 76.37 25.06 53.07 15 40 51 2089.7 -40.49 68.16

48.TE 6 44 33 4180.88 -38.22 193.35 25.08 $5.08 7 54 13 3580.6 -4D.30 185.14

131.26 14 56 1 2688.6S -38.21 76.37 25.06 55.07 15 40 51 2089.7 -40.49 68.16

42.72 8 44 33 4180.82 -38.22 183.35 25.08 SS.O8 ? 34 13 3380.8 -40.50 185.14

131.88 14 58 1 2689.65 -$8.21 78.37 25.08 55.07 15 40 51 2089.7 -40.49 68.16

DIFFERENTIAL CGRRECT|ON8 HID-CO_SI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z.5975 TRA -.1918 TC3-7.4303 BAU 1.3460 SGT 6766.7 SrJII 2321.6 863 2510.3 _T 4165.1 SR 1369.2 SS 3940.6

ROE .8318 RRA .1444 RC3-2.5785 FAU .51383 RRT .9756 RRF .8940 flTF .9752 CRT .9939 CRS -.9999 CST -.9949

FOE 9.1597 FflA 1.5454 FC-34.7515 8SP 24487 SG8 7153.8 R23 .1719 R13 .9793 LSA 5887.3 MSA 299.7 SSA 14.6

8D( 2.7339 BRA .2402 8C3 7.8653 FSP 8731 SG1 7137.5 $G2 483.6 THA 18.59 ELI 4382.0 EL2 143.1 ALF 18.11

LAUNCH O4TE DEC 4 19E4 FLIGHT TIM( 308.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 675.525 EARTH TO MARS

RL 147,44 LAL -.OO LOL 71.88 YL 32.957 6AL 1.60 AZL 86.51 HCA 201.75 SMA 185.83 ECC .20842 INC 3.4698 vl 30.219

RP 216.39 LAP -1.29 LOP 273.59 Vp 28.637 GAP -7.46 AZP 93.24 TAL 9.32 TAp 211.06 RCA 147110 APO 224.56 V2 25.385

RC 283.296 GL $4.55 _ -13.95 ZAL 70.80 ZAP 72.37 ET8 174.64 ZAE 102.52 ETE 181.74 ZAC 71.00 ETC 257.03 CLP 7|.81

PLANETOCENTRIC CONIC

CS 18.503 VHL 3.516 DLA 47.66 RAL 155.53 RAD 6567.5 VEL 11.571 pTH 2.02 VHP 3.116 DPA -5.52 RAP 161.66 ECC 1.2056

LNCH AZMTH LNCN TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC XNJ AZMTH |NJ TIME

49.98 6 49 31 4195.52 -35.81 191.53 24.43 56.16 7 58 56

130.08 14 52 48 2894.70 -35.60 78.51 24.42 56.15 15 37 42

49.92 6 49 31 4195.52 -35.81 191.53 24.43 56.16 7 58 56

150.09 14 52 46 2884.70 -35.80 76.51 24.42 56.15 15 37 42

49.8E 6 49 31 4165.52 -35.81 191.53 24.43 56.16 7 58 56

130.08 14 32 46 2894.70 -35.80 76.51 24.42 58.15 15 37 42

DIFFERENTIAL CGRRECTION8 HID-COURSE EXECUTION ACCURACY

TOE 8.6058 TRA -.1832 TC3-7.9408 8AU 1.3894 SGT 7039.1 SGR 2177.5 863 2485.7

ROE .7888 RRA .1409 RC3-2.4574 FAU .50809 RRT .9780 RRF .9926 RTF .9762

FOE 8.6864 FRA 1.3528 FC-35.1810 BSP 25162 S6B 7368.2 R23 .1844 R13 .9795

BOE 2.7101 8RA .2311 BC3 8.3121 FSP 8558 SG1 7354.2 SG2 453.8 THA 16.87

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 14T.44 LAL -.OO LOL 71.86 VL 32.959 6AL 1.54 AZt. 86.61 HCA

RP 216.05 LAP -1.32 LOP 274.75 VP 22.684 GAP -7.82 AZP 93.12 TAt.

RC 288.520 ft. 33.85 GP -13.20 ZAL 70.98 ZAP 70.75 ET$ 174.48 ZA(

PLAN(TOCENTNIC CONIC

CS 12.834 Vt'IL 3.488 OLA 46.78 RAIL 15S.83 RAD 856?.5 V(L 11.559 PTH

LNCN AZI4TH LNCH TINE L-I TIME INJ LAT INJ i.CN6 INJ RT ASC INJ AZI4TH INJ TIH[

51.07 6 34 43 4150.84 -35.40 189.79 23.84 57.16 8 3 54

129.93 14 49 57 2700.13 -35.40 78.71 23.93 57.15 15 34 58

51.07 6 94 43 4150.84 -35.40 188.79 23.94 57.16 8 3 54

128.95 14 49 57 2700.13 -35.40 76.71 23.93 57.15 15 34 58

51.07 6 54 43 4150.84 -35.40 189.79 23.94 57.16 8 3 54

128.95 14 49 57 2700.13 -35.40 78.71 23.93 57.15 15 34 58

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 2.9136 TRA -.1U9 TC3-8.4448 8AU 1.4331 SGT 7307.1 $GR 2044.2 $63 2454.1

ROE .7224 RflA .1597 RC3-E.3344 FAU .50042 RRT .9780 RRF .9908 RTF .9771

FOE 8.8404 FRA 1.3813 FC-35.4114 81P 25889 _ 758?.6 R23 .1555 R13 .9797

BOE 2.7119 8RA .2162 BC3 8.7616 FSP 8394 961 7575.5 862 429.4 THA 15.32

PO CST TIM [NJ 2 LAT INJ 2 LONG

3565.5 -39.96 193.27

2094.7 -39.95 68.26

3565.5 -39.96 183.27

2094.7 -39.95 68.26

3565.5 -39.96 183.27

2094.7 -39.95 68.16

ORBIT OETERHINATION ACCURACY

ST 4226.8 SIR 1272.8 SS 3803.7

CRT .9938 CR9 -,9999 CST -.9949

LSA 5819.4 MSA 197.5 SSA 15.7

EL1 4412.1 EL2 135.4 ALF 16.67

FLIGHT TIN( 310.00 ARRIVAL DATE OCT 10 1965

DISTANCE 679.699 EARTH TO MARS

202.81 Sl4A 185.88 (CC .20848 INC 3.3901 vl 30.219

8.88 TAp 211.87 RCA 147.13 APO 224.63 V2 25.423

100.72 ETE 181.18 ZAC 71.64 ETC 257.14 CLP 70.20

2.02 VHp 3.137 DpA -4.66 RAP 161.56 ECC 1.2013

PO CST TIM INJ 2 LAT INJ 2 LONG

3550.8 -39.44 181.50

2100.1 -39.43 68.42

3330.8 -39.44 191.50

2100.1 -$8.43 68.42

3550.8 -39.44 181.50

210D.1 -38.43 68.42

ORBIT DETERMINATION ACCURACY

ST 4288.? SR 1188.5 SS S674.3

CRT .9937 CR8 -.9998 CST -.9948

LSA 5762.0 MSA 296.4 SSA 16.8

ELI 4446.6 EL2 128.9 ALF 15.42
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JPL TM 33-1C0 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUI_H DATE DEC 4 11Hi4

HELIOCENTRIC CONIC

RL 14T.44 LAL -.00

RP 215.T1 LAP -1.34

RC EST.T29 GL 33.Zl

PLAN[TOCENTR I C CONIC

CS 11.990 VHL $.4SS

LNCH AZ14TH LNCH TIM(

RE.l• T 0 11

12T.95 14 4T 5o5

SE.1T T 0 11

12T.83 14 4T 25

58.1T ? 0 11

PLIGHT TIM( 315o.00 ARRIVAL DATE OCT 1Z 1965

DISTANCE 885.882 EARTH TO MARS

LOL 71.88 VL 52.962 GAL 1.48 AZL 86.70 HCA 204.07 SNA 185.95O ECC .20855 INC 3.2991 VI SO.Zl9

LOP 275.92 VII' 22.T30 GAP -7.TT AZP 93, O| TAL 8.59 TAP 5O15O.46 RCA 147.15 Also 25O4.TD V2 Z$.451

GP -lZ.51 ZAL T1.42 ZAP N.1T ETS IT4,3S ZN[ 98.95 ETE |80.69 ZAC ?2.23 ETC 257.25 CLP SR.S3

DLA 45.94 RAL 156.20 RAD 6S6T.5 V[L 11.549 PTN 2.05O Vt4p 5.165O DPA -5.87 RAp 161.48 ECC 1.1973

L-| TIM( INJ LAT INJ LONG |NJ RT A$C INJ A]54TH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

4138.40 -$5.00 188.11 IS.ST 58.09 8 9 T 3554.4 -38.92 189.79

ZTOe.04 -34.99 T6.95 5o5.56 58.08 15 32 51 2106.0 -58.91 41.$4

4158.40 -55.00 188.11 23.57 58.09 8 9 • 5556.4 -38.92 ITS.TR

2T08.04 -34.99 T8.95 23.56 58.08 15 52 51 2108.0 -58.91 60.64

4158.40 -35.00 198.11 5O3.5T 58.09 8 9 • 3550.4 -38.92 1T9.79

18T.83 14 4T 25 ETOG.04 -34.99 76.95 23.56 58.08 15 52 31

DIFFERENTIAL CDRRECTION$ RID-COuRSE EXECUTION ACCURACY

M 2.6199 T2A -.1505 TC3-9.9492 9AU 1.4TT8 SGT T571.8 SGR 195O1.4 $83 2417.9

RDE .6898 RNA .1395 RC3-2.2154 FAU .49185 R2T .9TS8 RRF .9888 RTF .9779

FDE 7.0051 FMA 1.4199 FC-35.5150 8811 28658 _ 7811.6 823 .1455 215 .9799

801[ E.T040 9RA .2052 BC3 9.2194 FSP 81_T SGI 7800.9 SG2 409.7 THA 13.94

LAUNCH DATE DEC 4 1964 FLIGHT TIME 314.00

HELIOCENTRIC CGNIC DISTANCE 888.071

RL 14Y.44 LAL -.00 LOL T1.88 VL 32.985 GAL 1.41 AZL 86.78 HCA 205.24 SMA

RP 215.38 LAP -1.ST LOP 2TT.09 V1P 5m.?TT GAP -T.93 AZP 92.91 TAL 8.20 TAp

NC 288.924 CA.. 52.1_ GP -11.8T ZAi. T1.90 ZAP ST.62 ETS 174.24 ZAE 9T.20 ETE

PLN¢(TOCENTRIC CC041C

CS 11.T88 VHL S.430 DLA 45.14 RAL 158.83 RAO 6567.4 MEL 11.539 PTH 2.01 VHP

LNCH AZMTH iNCH TIME L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM(

93.25 • 5 55 411_.10 -34.59 189.48 25.31 58.96 8 14 37

128.75 14 45 8 2T12.43 -34.58 TT,24 25.30 58.95 15 30 20

53.25 T 5 55 412.10 034.59 186.48 25.31 58.98 8 14 57

128.T5 14 45 8 2712.43 -34.58 77.24 23.30 58.95 15 50 20

55.25 T 5 55 412.10 -34.59 186.48 23.31 58.96 8 14 ST

186.Y5 14 45 8 2712.43 -34.58 YT.24 23.30 58.95 15 30 20

DIFFERENTIAL C_CTIQN8 NID-COUR$E EXECUTION ACCURACY

TOlD 2.6289 TRA -.121? TC3-9.4439 BAIJ $.S21T SGT 7830.5 I&R 1807.6 SG3 2376.2

liD( .6840 lIRA .1401 KS'-I.Olll FAD .40180 RflT .9?46 RRF .9883 RTF .9786

FOE 7,3975 FRA |.4TTS FC-33.4509 BlIP 27491 SG8 8036.4 825 .1348 813 .9801

DOE 2.7000 BRA .1888 llC3 909739 FlIP 80DE 561 8026,7 _ 395.0 THA 12.71

2106.0 -38.91 68.64

ORBIT DETERMINATION ACCURACY

ST 4340.3 SR 1113.4 SS 3545.0

CRT .9935 CRS -.9998 CST -.9946

LSA 5705.9 NSA 295.7 SSA 17.8

EL1 4479.1 EL2 123.1 ALP |4.31

ARRIVAL DATE OCT 14 1965

EARTH TO NARD

185.98 ECC .5O0864 INC 3.2159 Vl 30.219

213.44 RCA 147.18 Also 224.78 YZ 25.498

180.26 ZAC 72.78 ETC 257.32 CLP 67.10

3.190 OpA -3.14 RAp 161.40 [CC 1.1956

PO CST TIM INJ 2 LAT INJ 2 LONG

5522.1 -$6.41 178.$4

2112.4 -38.40 88.91

3522.1 -58.41 179.14

2112.4 -38.40 $8.91

5522.1 -38.41 170.14

2112.4 -38.40 68.91

ORBIT DETERNINATIGN ACCURACY

ST 4393.2 Sit 1048.1SS 3425.7

CRY .9953 CRS -.9998 CST -.9944

LSA 5659.7 NSA 296.1 IRA 18.8

EL1 4514.9 EL2 118.1ALF 13.54

LAUNCH DATE DEC 4 1904

HELIOCENTRIC CQNIC

RL 147.44 LAL *.00

RP tlS.O5 LAP -I.40

RC 290.105 GL 5E.OT

PLAN[TOCENTRIC CONIC

C3 11.560 Vt4L $.400

LNCH A2MTH LNCH TIM(

54.$0 • ll 53

125.70 14 45 5

54.30 T 11 53

125.70 14 45 5

54.50 • !1 53

FLI;HT TIN( 316.00 ARRIVAL DATE OCT 16 lgS5

DISTANCE 695O.5O69 EARTH TO NARS

LOL T1.88 IlL 32.988 GAL 1_55 AZL 86.86 HCA 5O05.41 SNA 186.03 (CC .5o0874 INC 3.1593 Vl 30.219

LOP 278.25 VP 22.85O5 GAP -S.07 AZlP 92.81 TAL T.81 TAp 5O14.21RCA 147.5o0 AlSO £24.85 YSo £5.535

GP -11.28 zAL T2.42 ZAP &6.11 (TS tT4.15 ZA( 95.46 (TE 179.88 ZAC 73.30 ETC 25T.40 CLP SS.SI

DLA 44.$6 HAL 157.12 RAD $567.4 VEL 11.530 PTH 5O.01 VNP 5.25Ol DPA -2.4T RAP 161.54 ECC 1.1902

L-I TIM( INJ LAT IMJ LON6 IRJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 5o LAT INJ 2 LONG

4107.90 -34.18 184.88 5o3.15 59.79 8 20 Sol 5SOT.9 -57.90 176.55

2719.5o4 -S4.I? 77.57 23.15 59.78 15 28 5o4 2119.5o -37.89 69.22

4107.90 -34.18 164,88 23.15 59.79 8 5O0 21 3507,9 -3_.90 ITS.S3

2719.24 -34.17 ••.ST 23.15 59.78 15 28 24 2119.2 -3T.89 49.22

410T.90 -54.18 184.88 23.15 59.79 8 20 21 3507.9 -37.90 176.53

123.T0 14 45 S 2719.24 -$4.17

DIFFERENTIAL C_RRECTIONS

TDE 2.4511 111A -.0_ TC3-9.9545 BAU 1.5658

RDE .5851RRA .1430 RC3-|.9820 FAU .47096

FOE 8.994T FRA $,54n FC-SSo2TO9 BSP 28275

80E 2.6950 MA .ITE3 8C510.1302 FSP 7893

LAUk_N DATE DEC 4 lS_4 FLIGHT TIM( 318.00

HELIOCENTRIC CGNIC DISTANCE 896.474

RL 147.44 LAL -,00 LOL T1.88 VI_ 32.972 GAL 1.28 AZL 88.95 HCA 20T.58 SMA

RP 814.72 LAP -1.42 LaD 279.45 MP _,889 SAp -8.22 AZP 92.72 TAL 7.59 TAp

RC 291.278 St. $1.58_P -10.74 ZAL TE.19 ZAP 64.64 ET8 174.07 ZA( 95.79 ETE

OLA 43.81 RAL 15T.88 RAO 6567.4 V[L 11.522 PTH 2.01 VHp

L-I TIM( INJ LAT INJ I.CNG INJ RT ARC INJ AZMTH

4093.74 -53.T7 183.$Z 23.09 80.58

2728.50 -53.76 77.94 23.08 60.57

4095.T4 -33.77 183.32 23.09 60.58

2726.50 -35,T6 77.94 23.08 60.57

40D3.74 -35.TT 185.32 25,09 80.58

2728.50 -33.75 77.94 23.08 60.57

DIFFERENTIAL C_RRECTION8

TDE 2.8554 TEA -.0404 TC-10.4151 BAU 1.9084

RDE .54T2 RRA .1458 2C3-1.8T08 FAU .45914

FOE 0.6119 FRA 1.SID3 FC-34.9919 BSP 29132

DOE 2.$915 _A .1576 BC510.5818 FSP TT21

PLAN(TOCENTRIC CGNIC

CS 11.ST0 VIAL 5.3T2

LNCH AZMTH UACH TIM(

55.$3 T 18 T

liD.ST 14 41 12

55.35 7 18 ?

124.67 14 41 12

55.33 T 18 ?

124.67 14 41 11

TT.57 25.15 59.T8 15 28 24 2119.2 -$7.89 69.22

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8083.T g 1701.8 84;3 2350.2 ST 4439.1SR 988.? SS 3300.0

RflT .9731RRF .9834 RTF .9791 CRT .9931CRS -.9998 CST -,9941

Sr_ 8260.9 823 .1238 R13 .9805 LSA 5611.1NSA 297.0 SSA 19.8

8461 8251.9 _ 384.2 ?HA 11.60 ELI 4546.5 EL2 115.5 ALF 12.48

ARRIVAL DATE OCT 18 1965

EARTH TO MARS

186.09 ECC .20886 INC 5.0688 V1 30.219

214.97 RCA 147.22 APO 224.96 V2 25.5?5O

11_.54 ZAC 73.77 ETC 257.47 CLP 64.16

3.254 DPA -1.87 RAP 161.3| [CC 1.1881

INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

8 28 20 3493.7 -57.40 174.96

15 28 39 2126.5 -37.39 69.$9

8 26 20 3493.T -3T.40 184.96

15 26 39 2128.S -$7.$9 69.59

8 26 20 3493.7 -57.40 174.96

15 25 39 2120.5 -5?.39 69.59

ORBIT DETERMINATION ACCURACY

ST 4485.2 $R 958.E SS 3180.9

CRT .9929 CRS -.999T CST -.9938

LSA 5588.2 MSA 5o98.0 SSA 20.7

EL1 45T8.S EL2 109.2 ALF 11.72

MID-COURSE EXECUTION ACCURACY

SGT 8331.0 SGR 1904.1SG3 2281.8

RRT .9Tll _ .9100 RTF .9T95

868 8484.0 223 .1124 213 .9803

561 84?5.7 SG2 3?8.5 THA 10.61

IT35



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 14T.44 LAL

RP 214.40 LAP

RC R92.428 GL

PLANETOCENTRIC CONIC

C3 11.193 YHL 3.348

LNCH AZ14TH LNCH TIM(

56.33 • 24 38

123.65 14 39 28

56.35 • 24 36

125.65 14 39 Z9

56.35 • 24 36

123.63 14 39 29

FLIGHT TIM( 320.00 ARRIVAL DATE OCT 20 1965

DISTANCE 700.686 EARTH TO MARS

-.DO LOt. 71.88 VL 32.9•5 GAL 1.20 AZL 87.00 HCA 208.76 SMA 186.15 ECC .20900 INC 3.0031 Vl 30.219

-1.44 LOP 260.61 VP 22.915 GAP -8.36 AZP 92.63 TAL 6.97 TAP ZIS.72 RCA 147.25 APO 225.06 V2 25.608

31.08 GP -I0.23 ZAL 73.80 ZAP 63.21 ET8 I74.0I ZAE 92.I3ETE 179.25 ZAC 74.22 (TC 257.53 CLP 62.75

DLA 42.88 RAL I56.26 RAO 656•.4 VEL 11.514 PTH 2.01 VHP 3.290 DPA -1.31 RAP 161.29 ECC 1.18A2

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN IHJ 2 LAT INJ Z LONG

40•9.48 -33.36 I81.77 23.II 6t.33 8 32 35 3479.5 -38.90 173.41

2734.29 033.35 78.37 23.I0 81.52 15 25 3 2134.3 -36.89 70.00

40•9.48 -35.36 181.•• 25.tt 61.53 8 32 35 3479.5 -38.g0 173.41

2754.29 -33.33 78.37 25.t0 61.32 15 25 3 2134.3 -36.89 70.00

40•9.48 -33.36 181.•7 23.11 81.33 8 32 35 3479.5 -36.90 173.41

2734.29 -33.33 •8.57 23.t0 61.52 15 25 3 2134.3 -36.89 70.00

OIFFEREMTIAL CORRECTIONS

TOE 2.6345 TRA -.0225 TC-10.898• BAU 1.6518

ROE .5148 RRA .14•9 RC3-I.7639 FAU .44•88

FOE 6.2539 FRA 1.6834 FC-54.8258 O_P 29928

BIDE 2.6843 BRA .1496 6C311.0385 FSP 7554

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 8574.4 SGR 1513.2 SG3 2230.3 ST 4517.1 SR 888.3 SS 3060.0

RRT .9684 RRF .9759 RTF .9800 CRT .9927 CRS -.9997 CST -.9934

S_ 8•06.9 R23 .tOo• Rt3 .9898 LSA 5519.7 HSA 298.• SSA 21.7

$Gt 8699.0 6¢,2 571.8 THA 9.•2 EL1 4602.4 EL2 105.0 ALF 11.05

LAUNCH DATE DEC 4 1964 FLIGHT TIM( 322.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.OO

RP 214.08 LAP -1.47

RC 295.366 GL 30.64

PLAN(TOCENTRIC C_IC

C5 11.050 VHL 3.321

LNCH AZMTH LNCH TIM(

5•.34 • 51 21

122.64 14 37 52

57.56 • 31 21

122.64 14 3• 52

57.56 T 31 21

122.64 14 3• 52

DISTANCE •04.905

LOL 71.88 VL 52.9•9 GAb 1.15 AZL 67.06 HCA 209.94 SHA 186.22 ECC .20915

LOP 281.79 YP 22.960 GAP -8.50 AZ1P 92.55 TAt. 6.52 TAP 216.46 RCA 147.2•

GP -9.•6 ZAL 74.26 ZAP 61.82 ITS 175.95 ZAE 90.50 ETE 178.99 ZAC 74.64

OLA 42.16 flAL 158.91 RAO 6567.4 V(L 11.507 PTH 2.OO VHP _.327 DpA -.80

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN

4065.t0 -52.95 180.24 23.21 62.05 8 39 6 3465.1

2•42.60 -38.94 78.63 25.20 62.04 t5 23 35 2142.6

4065.10 -32.95 180.24 23.21 62.05 8 39 6 3465.1

2•42.60 -32.94 78.83 23.20 62.04 15 23 35 2142.6

4065.10 -52.95 180.24 23.21 62.05 8 39 6 3465.1

2742.60 -32.94 78.85 23.20 62.04 15 23 35 2142.6

DIFFERENTIAL C_MRECTION8

TOE 2.43011 TRA .0214 TC-11.3760 BAU 1.8953

ROE .485• RNA .1511 RC_k-I.663• FAU .43614

FOE 5.8•10 FRA 1.•654 FC-54.8539 884P 30713

BOG 2.6•54 ORA .1526 8C311.4970 FSP 7536

EARTH TO MARS

INC 2.9421 vl 30.219

APO 225.1• V2 25.644

ETC 257.58 CLP 61.37

RAP 161.30 ECC 1.1815

INJ 2 LAT INJ 2 LONG

-36.39 171.87

-36.36 70.47

-36.39 171.87

-36.38 70.47

-36.39 171.87

-36.38 70.47

ORBIT DETERMINATION ACCURACY

57 4844.6 SR 645.2 SS 2940.0

CRT .9925 CRS -.9996 CST -.9930

LSA 5469.9 HSA 301.3 8SA 22.6

ELI 4621.4 EL2 101.4 ALF 10.46

MID-COURSE EXECUTION ACCURACY

SGT 8814.7 Sr_R 1450.• 663 21•9.8

RRT .9651RRF .9713 RTF .9802

SGB 8930.0 R23 .0902 RI3 .9808

SG1 8922.4 8G2 370.3 THA 8.92

LAUNCH DATE DEC 4 1984

HELIOCEMTRIC CONIC

RL 147.44 LAL -.00

RP 218.77 LAP -1.49

RC 294.693 GL 3D.ZZ

PLAHETOCENTRIC CONIC

C3 10.677 VHL 3.296

LNCH AZMTH LNCH TIME

58.37 7 38 25

121.63 14 36 19

58.37 • 38 25

121.63 14 56 19

58.37 • 38 25

121.63 14 38 19

PLIGHT TIM( 324.00 ARRIVAL DATE OCT 24 1965

DISTANCE 709.132 EARTH TO MARS

LOL 71.88 VL 32.983 GAL 1.05 AZL 87.11 HCA 211.12 SHA 186.29 ECC .20932 INC 2.8852 Vl 30.219

LOP 282.97 VP 23.005 GAP -8.63 AZP 92.47 TAL 6.07 TAp 217.19 RCA 147.2R APO 225.28 V2 25.679

6P -9.33 ZAL 74.95 ZAP 60.47 ET3 173.91 ZAE 88.90 ETE 178.76 ZAC 75.04 ETC 257.62 CLP 60.05

DLA 41.45 RAL I59.60 RAO 6567.4 VEL 11.501 PTH 2.00 VHP 3.367 DPA -.34 RAP 161.33 ECC 1.1790

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4050.43 -52.53 I76.70 23.58 82.75 8 45 55 3450.4 -35.89 170.33

2•5|.57 -32.52 79.35 83.37 62.74 15 22 11 2151.6 -35.88 70.99

4050.43 -32.53 178.70 23.38 62.75 8 45 55 3450.4 -35.69 170.33

2751.5• -32.52 79.35 23.37 62.74 15 22 11 2151.8 -35i. 88 70.99

4050.43 -32.53 I78.70 23.38 62.75 8 45 55 3450.4 -35.89 170.33

2751.5• -32.52 79.35 23.57 62.74 I5 22 11 2151.6 -35.88 70.99

DIPPERENTIAL C(:RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.6236 TRA .0889 TC-11.8434 BAU t.7372 SGT 904•.8 SGR 1352.7 865 2124.9 ST 4567.5 $R 806.8 88 2824.1

ROE .4599 RRA .1557 RC5-1.5640 FAU .42362 RRT .9610 RRF .9658 RTF .9806 CRT .9924 CRS -.9995 CST -.9925

POE 5.5234 FRA 1.8359 FC-33.7164 BSP 31502 SG8 9148.2 R23 .0791 fl13 .9811 LSA 5421.9 MSA 302.3 SSA 23.5

BOG 2.6655 BRA .1684 8C511.9462 FSP 7142 SGI 9140.• SG2 370.3 THA 8.19 EL1 4637.2 EL2 97.5 ALF 9.95

LAUNCH DATE DEC 4 1964

HELIOCENTRIC r._NIC

RL 14•.44 LAL -.DO

RP 215.46 LAP -1.51

RC 295.803 rrL 29.82

PLAM[TOCENTR I C C_NIC

C3 10.•36 VML 3.277

LNCH AZMTH LNCH TIM( L-I TI144[ INJ LAT

59.39 • 43 47 4035.41 -52.t0

120.61 14 54 48 276t.24 -32.09

59.39 • 45 47 4035.41 -SE.tO

120.61 14 34 42 2781.24 -52.09

59.39 • 45 47 4055.41 -52.10

120.61 14 34 48 2781.24 -32.09

OIFFL_RENTIAL C(_flECTIONS

TOE 2.8154 TRA .1202 TC-12.3189 BAU 1.7798

ROE .4384 RRA .1564 RC5-t.4712 FAU .4|168

FOE 5.1842 FRA 1.9071 FC-33.1983 BSP 52264

80[ 2.6515 BRA .1973 8C312.4005 FSP 6948

FLIGHT TIME 326.00 ARRIVAL DATE OCT 26 1965

DISTANCE 715.365

LOL 71.88 VL 52.98• GAL .97 AZl. 67.17 HCA

LOP 284.16 VP 23.050 GAP -6.77 AZP 92.59 TAL

GP -8.92 ZAL 75.68 ZAP 59.15 ETS 173.87 ZAE

EARTH TO MARS

212.32 SMA 166.56 ECC .20951 INC 2.8318 vl 30.219

5.60 TAP 227.91 RCA t47.31 APO 225.40 V2 25.714

87.35 ETE 178.56 ZAC 75.42 ETC 257.66 CLP 58.73

OLA 40.74 RAL 180.33 RAD 6567.4 V(L 11.495 pTH

INJ LONG INJ RT ASC INJ AZIATH INJ TIME

177.14 23.61 65.43 8 53 2

79.93 23.61 65.42 15 20 49

177.14 25.61 63.45 8 53 2

79.95 23.6I 63.42 15 20 49

177.14 25.61 63.43 6 53 2

79.93 25.6| 63.48 15 20 49

MID-COURSE ExECUTION ACCURACY

SGT 9278.9 8DR tESt.5 SG3 2071.5

tiNT .9562 RRF .9595 RTF .9809

SG8 9566.9 R23 .0688 Rt3 .9813

SG1 9359.5 SG2 372.t 1144 7.53

2.00 VHp 3.409 OPA .08 RAP 161.59 ECC 1.1767

PO CST TIM INJ 2 LAT INJ 2 LONG

3435.4 -35.38 168.78

2161.2 -35.37 71.57

3435.4 -35.38 168.78

2161.2 -55.57 71.57

5435.4 -35.38 168.78

2161.2 -35.37 71.57

ORBIT DETERMINATION ACCURACY

87 4580.6 SR 771.5 89 2705.5

CRT .9924 CR$ -.9994 CST -.9919

LSA 5366.9 MSA 304.0 SSA 24.4

ELI 4644.| EL2 93.8 ALP 9.49

1736



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TIN[ 32•.00 ARRIVAL DATE OC• 28 1985

HELIOCEMTRIC CQNIC

RL 147.44 LAL -•00

MP 213.17 LAp -1.$3

RC 2087904 GL Z9•45

PLAN[TOCENTRIC CON|C

CS 10.704 VHL 3.258

LNCH AZI4TH LNCH TIN(

80•41 ? 53 30

118.59 14 38 15

80•41 T 53 SO

118.59 14 33 15

80.41 • SS SO

119.59 14 33 15

DISTANCE 717.606 EARTH TO HARS

LOt. 71.88 VL 32.9•2 GAL 789 AZL 87•22 HCA 213.50 SNA 186.43 ECC .20972 INC 2.7817 Vl SO.ElM

LOP 285.35 VP 23.084 GAP -•.90 AZP 92.32 TAL 5.12 TAp 218.62 RCA 147.38 APO ZZ5.5S V2 25.748

GP -8•54 ZAL 78•45 ZAP 57.87 (TS 173.88 ZA( 85.80 ETE 178738 ZAC 75.78 ETC 257.60 CLP 57.46

DLA 40.04 RAL 161710 RAO 8567•4 V(L 11.489 PTH 2.00 VHp 3.453 DpA .46 RAp 161.47 ECC 1.1745

L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME P• CST TIM INJ 2 LAT INJ 2 LONG

4019.91 -31.$T 1TS.ST 23.91 •4.09 9 O 50 3419.• -34.88 167.21

2TTI.TS -31•85 80.57 23.90 64.07 15 19 27 2171.7 -34.85 72.21

4019.R1 -31.87 175.57 25.91 64.09 9 0 30 3419.9 -34.86 167.21

2771773 -31.63 80.57 23•90 64.07 15 19 27 2171.7 -34.85 72.21

4019.91 -31.67 175.57 23.91 84.09 9 0 30 3419.9 -34.86 167.21

ZTTt.T3 -31.85 •0.$7 23.90 64.07 15 19 27 2171.7 -34.85 72.21

D1FFERENTIM. C(:ItRECTION• MID-COURSE EXECUTION ACCURACY

TOE 2.•02• TRA .1771TC-IZ.T•G• 8AU 1•7204 SGT 930172 SGR 1214.9 SG3 2015.6

ROE 74154 RMA 71595 RCS-I.STD• FAU .39912 RRT .9502 RRF •9523 RTF .9711

FOE 4.•575 FRA 1••750 FC-32,5840 BSP 33033 _ 957•.5 RE3 .0595 R13 •9714

BIDE 2.7389 BRA .2371 BC312.8412 FSP 6749 SG1 9571.2 SG2 375.8 •HA 6.94

LAUNCH DATE DEC 4 1964 FLIGHT TINE 330.00

i4[LIOCENTRIC CCNIC DISTANCE 721.853

ML 147.44 LAb -.00 L_ 71.88 VL 32•99• GAL .80 AZL 87.27 HCA 214.70 844A

RID 212.87 LAP -1.56 LOP 277.58 VlP 23.137 GAP -9.02 AZP 92.25 TAL 4.62 TAp

NC 297.9•9 GL 29.0• GP -••18 ZAL 77•28 ZAP 56•62 ETS 173.82 ZA( •4.30 ETE

PL_i[TOCENTRIC CCNIC

C3 107472 VHt. 3.23• DLA 39.35 RAL 171.92 RAD •5•7.4 VEL 11.473 PTH 2.00 VHp 3.499 DpA .80

LNCH AZNTH iNCH TIN( L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ T|ME P• CST TIN

81•45 • 1 35 4003.88 -31•22 173.97 24.26 64.73 g 8 18 3403.9

117.35 14 31 40 2778.06 -31.21 71.27 24.26 64.71 13 18 3 2173.1

71.43 8 1 35 4003.88 -31•22 173.97 24•26 647T3 9 8 18 3493•9

11•.55 14 31 40 2T•3.1_ -31.21 •l.2T 24.26 64.71 13 18 3 2183.1

71•43 • 1 33 4003•88 -31.22 173.97 24.26 64.73 g 8 18 3403.9

118.35 14 31 40 2783.0• -31•21 81.27 24.26 64.71 15 18 3 2183.1

DIFFERENTIAL CORRECTIONS MID-COURSE EX[CUTIC_I ACCURACY

TOE 2•3874 TRA .2403 TC-1372148 BAU 1.8607 SGT 9720.5 SGR 1153.9 SG3 1960.5

RD( .SD•s RRA .1624 RC5-1.2931 FALl •38683 RRT .9434 RRF •9440 RTF .9813

FOE 4.5451 FMA 2.0581 FC-31•9493 BSP 53811 SC_ 9788.7 R23 •0505 R13 •9815

SO( 2.8177 BMA .2902 BCS13.2779 FSP 6560 SGI 9781.3 •DE 380.3 THA 6.40

ORBIT DETERMINATION ACCURACy

ST 4587.8 SIR 739.5 S• 2589.8

CRT •8924 CRS -.9993 CST -79912

LSA 5310.9 MSA 306.4 SSA 25•5

EL1 4646.1 EL2 90.1 ALF 9.09

ARRIVAL DATE OCT 30 1965

EARTH TO MARS

186.51 ECC •20993 INC 2.7346 vl 30.219

219.31 RCA 147.35 APO 225.67 V2 25.782

178•23 ZAC 76.12 ETC 257.71 CLP 56.24

RAp 161.58 (CC 1.1725

INJ 2 LAT INJ 2 LONG

-34.34 185.62

-34.33 72.93

-34.34 185.62

-34733 72.93

-34.34 165•62

-34.33 72.93

ORBIT DETERMINATION ACCURACy

ST 458R72 SiR 710.9 9S 2476.0

CRT .9924 CRS -79990 C_T -.9904

LSA 3233.6 NSA 308.4 SSA 26.1

EL1 464371 ELI 86.3 ALF 8.74

LAUNCH DATE DEC 4 1964 FLIGHT TIN[ 332.00

HELIOCENTRIC CONIC

RL 14T.44 LAL -.DO

RP 212.5T LAp -|•58

RC 299.061GL E8.?S

PLAN[TOCENTRIC CONIC

C• 10.369 VHL 3.220

LNCH AZ14TH LNCH Tiled[

82•52 8 10 2

117740 14 30 D

82•32 8 10 2

117.4• 14 30 0

82•52 • 10 2

117.40 14 30 0

DISTANCE 726.106

LOL 71.88 VL 33.001 GAL 771 AZL 87.31 HCA 215.89 •HA

LOP 287.•5 VP 23•182 GAP -9713 AZP 92•18 TAL 4.11 TAp

6P -7•85 ZAL 78•11 ZAP 55741 ETS 173.81 ZAE 82.82 [TE

ARRIVAL DATE NOV 1 1965

EARTH TO MARS

186.59 ECC .21020 INC 2.6000 vl 30.219

220.00 RCA 147.37 APO 225.61 V2 25.815

178.09 ZAC 76.45 ETC 257.73 CLP 55.04

DLA 38•85 RAL 162.77 RAD 6567.4 VEL 11.479 PTH 2709 VHP

L-I TIN[ 1NJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME

3987.17 -30••T 172.33 24.68 65.35 g 16 30

2793.39 -30776 82.08 24.67 65,34 IS 16 35

3987.17 -30.7T 1T2.33 24.68 6S•35 9 16 30

2795.39 -30.76 82.06 24.67 65.34 IS 16 35

3987.17 -30•77 172.53 24••8 65.35 g 18 30

2793.39 -30•TS 82.06 24•67 65.34 15 16 35

DIFFERENTIAL C.¢RRECTION9 MID-COURSE EXECUTION ACCuRACy

TOE 2•598T TRA .3068 TC-13.6582 8AU 1.9007 SGT 9935•6 ST_ 1097.1 SG3 1904.8

ROE .3?81RRA .1853 RC3-1•2096 FAU .37457 RRT .9354 RRF •9345 RTF •9815

FOE 4.2368 FMA 2•1295 FC-31.2747 98P 34523 _ 9995.9 R23 •0426 R13 •9816

BOE 2.$945 BRA .5483 8C313.7116 FSP 6359 SG1 9968.5 S_ 386.0 •HA 5791

3.546 DPA 1.10 RAp 161.71 [CC 1.1706

I_ CST TIN INJ 2 LAT INJ Z LONG

3387.2 -33.81 163.99

219574 -33.80 73.72

3387,2 -33.81 163.99

2195.4 -33.80 73•72

3387.2 -33.81 163.89

2195.4 -33.80 73.72

ORBIT DETERMINATION ACCURACY

ST 4579.5 SR 684.3 S• 2359.7

CRT •9923 CRS -•9987 CST -.9894

LSA 5167.5 MSA 311.2 SSA 27•0

ELI 4629.6 EL2 82.5 ALF 8.44

LAUHQ4 DATE DEC 4 1964 FLIGHT TIN( 334.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC C_IC DISTAk_E 730.366 EARTH TO MARS

RL 147.44 LAL -•00 LQL 71•86 VL 33.006 GAL •62 AZL 87.35 HCA 217.10 SMA 186•67 ECC .21046 INC 2.6478 Vl 30.219

MP 212.29 LAP -1.G0 LOP 288.95 VP 23•225 GAP -9•27 AZP 92.11TAL 3.58 TAP 220.68 RCA 147.39 APO 225•96 V2 25•847

MC 300•120 GL 20.42 GP -T.S3 ZAL 79.00 ZAp 54.24 ETS 173.79 ZN[ 81.38 ETE 177.96 ZAC 76.76 ETC 257•74 CLP 53.88

PLAN[TOCENTNIC CONIC

C3 10•264 VHL 3•204 DLA 37.93 RAL 163.85 MAD 6567•4 V(L 11.474 PTH 1.99 VHp 3.595 DpA 1.38 RAp 181.87 ECC 1.168g

LNCH AZI4TH iNCH TIN( L-I TIN( INJ LAT INJ L_NG INJ RT A$C INJ AZIITH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

63.80 8 18 S• 5989.63 -30.30 170•64 25.14 65.97 9 25 6 3369.6 -33.27 162.31

116.40 14 28 10 2008.87 -30•29 82.92 25.14 65.95 15 14 59 2208.9 -33.26 74.60

63.60 • 18 39 3968.63 -30.30 170.64 25.14 65.97 g 23 6 3369.6 -33•27 162.31

116.40 14 26 10 2701.87 -30.29 82.92 23.14 63.95 15 14 59 2208.9 -33.26 74•60

63•60 8 18 56 3979.63 -$0.30 170.64 23.14 63.97 9 25 6 3369•6 -33.27 182.31

118.40 14 2• 10 280t 78 -30•L_8 82.92 25.14 85•95 15 14 59 2208.9 33 26 74.60

DIFFERENTIAL C,CNRECTION$ MID-CouRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.5452 TMA .3777 TC-14.0824 BAt) 1.9400 SGT|0148.8 8_ 1045.3 SG3 1730.2 ST 4573.58R 660.9 98 2249.1

RDE .5•38 RRA .1681 RC5-1.1299 FAU .S$252 RRT .9281 _ .9238 RTF .9818 CRT .992• CR$ -.99•2 CST -.9882

FDE 3.9477 FRA 2.2001 FC-30.3773 98P 33224 S_|0200.S R25 .0354 R13 .9818 LSA 3120.7 MSA 314.1 88A 27.8

BOE 2.5691 BRA .4134 9C$14.1377 FSP 6158 $6110193.0 SG2 392.6 THA 5.46 EL1 4810.5 E_2 78.6 ALF 8.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH GATE DEC 4 tgS4 FLIGHT TIM( 39G.00 ARRIVAL DATE NOV 5 1965

HELIC_ENTRIC CONIC DISTANCE 734.629 EARTH TO MARS

RL 147.44 LAL -.DO LOL 71.$8 VL 33.010 GAL .$3 AZL 87.39 HCA 215.30 SNA 156.75 ECC .21079 INC 2.8079 vl 30.219

RP 212.01 LAP -1.92 LOP 290.15 vP 23.267 GAP -9.39 AZP 92.05 TAL 3.04 TAp 221_34 RCA 147.40 APO 228.12 v2 25.879

RC 301.167 GL 25.10 GP -T.24 ZAL 79.93 ZAP 53.|0 ET9 173.76 zAE 79.95 ETE 177.86 ZAC 77.07 (TC 257.74 CLP 52.75

PLANETOCEMTRIC CONIC

C3 ID.169 VML 3.185 DLA 37.24 RAL IG4.S6 RAD 6567.4 VEL 11.470 PTH 1.99 VHP 3.64S DPA 1.62 RAP 162.05 £CC 1.1673

LNCH AZNTH LNCH TIRE L-; TIME IMJ LAT IN/ LONG INJ RT ASC INJ AZNTH XNJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

$4.73 $ 28 ZD 3951.05 -29.62 1$8.86 25.68 66.57 9 34 11 3351.1 -32.71 160.57

1IS.E? 14 2$ 8 2525.64 -29.81 83.89 25.65 66.56 15 13 11 2223.6 -32.71 75.58

64.73 $ 25 |0 5951.08 -29.82 158.88 25.66 $$.57 9 34 11 5351.1 -32.71 160.57

115.27 14 25 6 2823.$4 -29.81 63.69 25.$5 65.55 15 13 11 2223.6 -32.71 75.58

64.73 8 25 ZO 3951.06 -29,82 198.89 25.65 $$.57 9 34 11 3351.1 -32.71 160.57

115.27 14 26 8 2623.$4 o29.81 63.09 25.65 66.56 IS 13 11 2223.6 -32.71 ?5.58

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTIOI ACCURACY ORBIT pETERMINATION ACCURACY

?DE 2.5313 TRA .4701 TC-14.4507 BAU 1.9696 SG710351.9 _ 996.7 963 1787.9 ST 4567.7 $R 642.9 SS 2163.1

ROE .3317 RRA .1725 RC3-1.0425 FAU .34778 RRT .9143 RRF .9115 RTF .9816 CflT .9932 CRS -.9975 CST -.9869

FOE 3.7092 FRA 2.3119 FC-29.$ODO BSP 36295 SG610379.9 R_ .0313 R13 .9817 LSA 5084.6 NSA 319.9 SSA ZS.Z

DOE 2.5555 BRA .5004 BC514.4863 FSP $044 S6110372.1 SG2 402.2 THA 5.05 EL1 4612.1 ELI 74.3 ALF 7.96

LAUNCH DATE DEC 4 1964 FLIGHT T|ME 339.00 ARRIVAL DATE NOV 7 1969

H(LIOCENTRIC CONIC

RL 147.44 LAL -.0O LOt. 71.85 VL 33.016 GAL

lip R11.73 LAP -1.83 LOP 291.3$ VP 23.309 GAP

RC $0R.203 GL 27.79 r,4P -6.95 zAL 80.89 ZAP

PLAM[TOC[147RZC r-O_IC

C3 IO.OSR VML 3.17§ DLA 36.53 RAL 155.53 RAO $557.4 VEL 11.496 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

$3.89 $ 38 14 3931.37 -29.33

114.11 14 23 49 Z839J92 -29.32

$5.89 8 38 14 3931.37 -_1.33

114.11 14 23 41 26_.92 -_.32

$S.89 8 $8 14 3931.37 -29.33

114.11 14 23 49 2836.92 -29.32

DIFFERENTIAL CCI|RECTIOI4S

TDE 2.4539 TRA .5442 TC-14.8893 BAU 2.0107

ROE .3300 RRA .1744 RC3 -.9726 FAU .33705

FDE 3.4164 FRA 2.3552 FC-28.9433 BSP 36885

DOE 2.5165 BRA .5714 BC_14.9180 FSP 5843

DISTANCE 738.902 EARTH TO MARS

.43 AZI. 87.43 HCA 219.51 SMA 186.85 ECC .21106 INC 2.5699 vl 30.219

-9.51 AZP 91.98 TAL 2.49 TAP 222.00 RCA 147.41 APO 225.25 V2 25.911

51.99 ET9 173.78 ZAE 78.60 ETE 177.76 ZAC 77.36 ETC 257.74 CLP 51.66

1.99 VHP 3.$97 DpA 1.83 RAP 152.27 (CC 1.1659

INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME K) CST TIM INJ 2 LAT INJ 2 LONG

167.04 26.22 67.17 9 43 45 3331.4 -32.15 156.74

84.96 26.22 67.16 19 11 9 2239.9 -32.14 76.67

157.04 26.22 67.17 9 43 45 3331.4 -32.15 158.74

84.96 26.22 67.16 19 11 9 2239.9 -32.14 76.67

167.04 25.22 67.17 9 45 45 3331.4 -52.15 158.74

84.96 26.22 67.15 19 11 9 2239.9 -32.14 76.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10940.6 9GR 952.4 SG3 1736.1 ST 4523.$ SR $21.4 Ss 2041.0

RRT .9028 RRF .8960 RTF .9818 CflT .9935 CRS -.9995 CST -.9893

SG810583.8 R23 .0236 613 .9819 LSA 4991.3 MSA 521.$ SSA 29.2

SG110575.9 SG2 408.2 THA 4.67 EL1 4565.8 ELI 69.9 ALF 7.77

LAUNCM DATE DEC 4 1964 FLIGHT TIME 540.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC DISTANCE 745.180 EARTH TO MARS

RL 14T.44 LAL -.OD LOL 71.88 VL 33.021 GAL .34 AZL 87.47 HCA 220.72 SMA 166.94 ECC .21159 IMC 2.5338 Vt 30.219

RP 211.47 LAP -1,65 LOP 292.57 VP 23.550 GAP -9.62 AZP 91.92 TAL 1.92 TAp 222.64 RCA 147.42 APO 226.45 V2 25.941

RC 305.628 GL 27.49 GP -6.70 ZAL 61.90 ZAP 50.91 (73 175.77 ZAE 77.24 ETE 177.68 ZAC 77.64 ETC 257.73 CLP 50.59

FLANETOCENTRIC CONIC

CS 10.004 VHL 5.163 OLA 35.81 RAL 156.51 RAO 6557.4 VEL 11.463 PTH 1.99 VHP 3.751 DPA 2.01 RAP 162.51 ECC 1.1646

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT XNJ 2 LONG

$7.t0 $ 48 45 3910.20 -28.82 165.10 26.63 67.76 9 53 56 3310.2 -31.57 156.82

112.90 14 21 8 2657.98 -28.81 86.17 26.85 67.75 15 6 46 2258.0 -31.56 77.89

87.10 $ 48 45 59|0.20 -26.82 165.10 26.83 67.76 9 55 56 3310.2 -31.57 155.82

112.90 14 21 8 2857.98 -28.81 $6.17 26.83 67.75 15 8 46 2255.0 -31.56 77.89

$?.lO 8 48 45 5910.20 -26.82 165.10 26.$3 67.76 9 53 56 3310.2 -31.57 156.82

116.90 14 21 6 2557.98 -29.8t $6.17 26.83 67.75 15 8 46 2258.0 -31.56 77.89

DIFFERENTIAL C(_flECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1_E 2.4566 I_A .6273 TC-15.2948 BAU 2.0491 96710741.2 SGR 911.7 SG3 1683.2 ST 4479.5 SR 603.3 33 1930.7

RDE .3264 RRA .1763 RC3 -.9031 FAU .32579 RRT .6695 RRF .8829 flTF .9820 CRT .9940 CRS -.99§1 CST -.9839

FOE 3.1528 FRA 2.4019 FC-26.1952 BSP 37411 S6810779.6 623 .0175 RI3 .9821 LSA 4904.2 MSA 323.7 SSA 30.0

DOE 2.4782 BflA .8517 8C315.3214 FSP 5598 86110771.8 SG2 415.4 THA 4.32 EL1 4519.4 ELI 65.2 ALF 7.63

LAUNCH DATE DEC 4 1964 FLIGHT TIME 342.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC C(:NIC

RL 147.44 LAL -.00 LOL 71.88 VL

lip 211.20 LAP -1.67 LOP R93.79 VP

RC 304.242 GL 27.19 GP -$.49 ZAL

PLAN[TOCENTRIC CONIC

C3 9.934 VHL 5.152 DLA 55.06 RAL 167.52 RAD $567.4 VEL 11.460 PTH

DISTANCE ?47.463 EARTH TO MARS

33.025 GAL .23 AZL 87.50 HCA 221.93 SMA 187.03 ECC .21174 1NC 2.4992 Vl 30.21g

23.391 GAP -9.74 AZP 91.85 TAL 1.34 TAP 223.27 RCA 147.43 APO 226.63 V2 25.971

82.93 ZAP 49.86 ETS 173.77 ZNE 79.92 ETE |77.60 ZAC 77.92 ETC 257.72 CLP 49.56

1.99 VHP 3.805 DPA 2.17 RAP 152.77 ECC 1.1635

INJ LONG INJ RT ASC INJ AZMTH INJ tIME PO CST TIM INJ 2 LAT INJ 2 LONG

163,05 27.49 $8.35 10 4 44 3287.4 -30.97 154.79

87.52 27.48 $8.33 15 6 0 2278.0 -30.96 79.26

163.05 27.49 68.35 10 4 44 3287.4 -30.97 154.79

87.52 27.48 68.33 15 6 O 2278.0 -30.96 79.26

163.05 27.49 $8.35 10 4 44 328T.4 -30.97 154.79

87.52 27.46 68.33 15 6 0 2279.0 -30.96 79.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710939.0 SGR 674.4 SG3 1632.8 ST 4420.9 SR 585.4 SS 1822.0

RRT .6790 RRF .6991RTF .9820 CRT .9949 CflS -.9929 CST -.9809

SG610973.9 RE3 .0115 R13 .9920 LSA 4802.2 MSA 326.9 SSA 30.9

S6110965.6 SG2 422.3 THA 4.01 EL1 4459.1 ELI 60.4 ALF 7.50

LNCH AZNTH LNCM TIN( L-I TIME INJ LAT

68.37 8 59 57 3887.37 -28.30

111.63 14 18 2 2878.04 -28.29

60.37 S 59 5? 3887.37 -26.30

111.$3 14 18 2 2870.04 -26.29

68.37 8 59 57 3887.37 -28.30

111.63 14 18 2 2878.04 -28.29

DIFFEMENTIAL CORRECTIONS

TDE 2.4122 TRA .7152 TC-15.$995 BAU 2.0876

ROE .3152 RRA .1796 RC3 -.6379 FAU .31527

FOE 2.8810 FRA 2.4564 FC-27.4750 BSP 38011

ROE 2.4327 BRA .7391 8C315.7189 FSP 5398
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 4 1H4

_ELIOCEMTRIC CONIC

RL 147.44 LAL -.DO

RP ZlO.S5 LAP -1.$9

RC SO5.t4T GL 2D.Ili9

PLAIMC TOC(MT91C CONIC

C$ 9.873 VHL 3.14Z

LNCN AZNTH LNCH TINS

99.?£ • 11 59

110.88 14 14 81

S9.?£ 9 11 $6

110.£9 14 14 81

69.78 D 11 59

110.29 14 14 21

FLIGHT TIN( 344.00 ARRIVAL DATE NOV 15 1965

OISTANC( 751.758 EARTH TO MARS

LOL 71.88 VL 33.051GAL .13 AZL 87.53 NCA 223.15 _MAA 187.18 ECC .81211 INC 2.4662 Vl 30.219

LOP 295.01VP 23.438 GAP -9.85 AZP 91.D0 TAIL. .75 TAp 223.90 RCA 147.43 APO 826.82 V2 26.001

GP -S.22 ZAL 84.01 ZAP 48.85 ETS |73.7T ZAE ?4.63 EYE 177.54 ZAC 78.19 ETC 257.71 CLP 48.55

OLA 34.34 RAL 168.S9 8AID 6597.4 V[L 11.457 PTH 1.99 VHp 3.891DPA 2.30 SAP 165.05 ECC 1.!425

L-| TINS INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ Title PO CST TIN INJ 2 LAT INJ 2 LONG

391_2.40 -2?.79 160.85 29.19 98.93 10 16 19 3262;4 -50.56 152.8|

2800.57 -27.75 88.05 88.18 68.91 15 2 41 2500.6 -30.55 80.$2

39t_.40 02T.79 160.85 25.19 98.95 10 16 19 5292.4 -50.56 152.$1

2900.57 -27.75 88.05 28.18 88.91 15 2 41 2500.6 -SO.3S 80.02

3998.40 -2?.TG 190.85 28.19 68,95 10 IS 19 5292.4 -50.36 152.$1

2900.57 -Z_Y.T5 89.05 28.18 60.81 15 2 41 2500.$ -30.55 80.82

DIFFERENTIAL CGRRECTIGN$

TOE 2.$971 TItA .8011 TC-19.0580 8AU 2.1221

M)I[ .309T lira .18038C3 -.T988 FAt) .30312

= :::: =: 8:::::;:::::::: 3.:::
LAUNCH OAT( DEC 4 1964

14[L|OC[MTRIC CONIC

RL 14T.44 LAL -.IN)

RIP 210.70 LAP -1.TO

RC S06.£45 44. 28.90

PLANETQC[NTR I C C-ERIC

CS 9.8£2 _ 3.134

LNCH AZIATH LNCH TIM(

71.15 8 94 53

108.95 14 9 55

72.15 8 24 53

108.85 14 9 55

110.00 15 5 34

110.00 13 28 84

NID-CouSU[EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

89711180.5 SGR 838.£ SG3 15T5.5 3T 4359.9 Lq 570.3 33 1704.5

RST .8574 _ .8468 RTF .9822 CRT .9952 CSS -.9802 CST -.9Y82

$G_11|51,8 823 .OOG? 813 ,8822 LSA 4704.0 NSA 531.7 SEA $1,$

S9111143.5 $GZ 430.5 THA 3.70 EL1 4599.7 EL2 SS.3 ALF 7.42

FLIGHT TIN[ 546.00 ARRIVAL DATE NOV 15 1965

0157ANCE TSS.04T EARTH TO MARS

LOL 71.88 VL 53.037 GAL .02 A]5. 27.57 HCA 224.57 IrA 187.22 ECC .21251 INC 2.4545 vl 50.219

LOP 296.23 VP 23.471 GAP -8.96 AZP 81.74 TAt. .14 TAP 224.51RCA 147.44 APO 227.01 V2 26.029

GAP -6o01ZAL 85712 ZAAP 47.84 (78 IT3.TT Z_ 73.36 EYE 17T°48 ZAC ?8.46 (TC 257.69 CLP 47.5?

DLA 33.59 8AL 199.93 RAID 954J?.4 V(L 11.455 PTH 1.99 VI4p 3.919 DPA 2.40 RAP 163.36 (CC 1.1616

L-I TIN( IMJ LAT INJ LGNG INJ RT A$C INJ AZIATH INJ TIM( PO C$T TIN INJ 2 LAT INJ 2 LONG

3854.83 -_r.20 t58.44 28.93 89.50 10 28 48 3234.8 -L_.TS 150.24

Zll_.OT -27.18 90.80 28.83 69.49 14 58 41 2326.1 -29.72 82.59

3834.83 -L_7.20 158.46 28.95 69.50 10 29 48 _54.9 -19.75 150.24

2989.07 -ZT.19 90.80 28.83 68.48 14 58 41 2326.1 -89.T2 82.59

2?55.77 -30.84 ?8.St2 50.28 ?4.46 15 51 30 2155.8 -52.66 ?O.ST

3055.13 -23.GG 99.02 27.27 64.58 14 19 18 2453.1 -26.88 91.54

ORBIT OETERNIMATION ACCURACY

ST 4250.9 SR 549.8 SS 1508.1

CRT .9964 CRS -.9989 CST -.9510

LEA 4555.0 NSA 279.9 SEA $5.2

ELI 4285.7 EL2 46.2 ALF 7.31

DIFFERENTIAL CCItlt[CTION8

T_E £.Li_82 TRA .9394 TC-19.5228 BAD 2.1717

RDE .L_SORRA .1958 8C3 -.7308 FAU .L_)944

FDE 2.21H_ FRA 2.1337 FC-89.3840 Blip 38751

BIDE 2.$179 BRA .8598 8C519.5590 FSP 482]

N|D-CoURSI[ExlECUTIGN ACCURACY

SGT11587.T _ 793.8 SG3 15_J.2

RRT ,8331 RRF ,8213 RTF .9856

S9811_55.5 883 -.0599 813 .9859

$9111348.0 SGZ 413.t THA 3.42

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 348.00 ARRIVAL DATE NOV 17 1665

HEL|OCEMTRIC COMIC DISTANCE TE0.343

RL 14T.44 LAL -.OO LOL 71.88 VL 35.043 GAL -.09 AZL 87.60 ItCA

RP 210.46 LAP -1.72 LOP 297.45 VP 25.510 GAP -lO.OT AZ1P 91.68 TAL

RC 30T.219 r.L 24.31 r_ -5.E0 ZAL 98.27 ZAP 49.90 [TS

PLAN[TQCENllIIC EONIC

CS 9.TED VNL 3.127 OLA 32.81 9AL 170.75 RAD 959T.4 VEL

LMCH AZMTH LNCH TIM( L-I TIN( 1NJ LAY IMJ

72.69 9 59 D 3805.93 -26.62 155.84

10T.31 14 4 51 2955.27 -29.61 92.82

Tt.68 9 59 0 $803.83 -29.92 155.84

107.$1 14 4 31 8955.2T -29.61 9_.82

110.00 15 34 29 25T9.49 -52.11 73.25

110.00 13 8 15 3128.73 -21.57 105.70

DIFFERENTIAL C¢ItRECTION9

TOE 2.2T72 TRA 1.0892 TC-18.7273 BAt; 2.1886

ROE .2921 lirA .1968 RC3 -.9404 FAD .28034

FOE 2.2373 F8A 2.853? FC-24,8193 BSP 39993

mDE 2.2958 BRA 1.0490 BC319.7395 FSP 4919

EARTH TO MARS

225.59 SHA 187.$t ECC .21293 INC 2.4042 vl $0.219

559.52 TAp 225.11 RCA $47.45 APO 227.21 V2 29.057

tT3.TT ZN[ 72.12 EYE ITT.43 ZAC 79.T1 [TC 25T.44 CLP 49.42

11.455 PTH 1.99 VHp 3.976 DpA 2.49 RAP I03.$9 [CC 1.1609

|NJ 87 ARC INJ AZ14TH |NJ TIME PO CST TIN INJ 2 LAY IMJ 2 LONG

29.72 70.08 10 42 24 3205.9 -29.09 147.65

29.71 70.06 14 55 47 2555.5 -29.08 84.62

29.72 70.08 10 42 24 3205.9 -29.09 147.65

28.71 70.06 14 53 47 2555.3 -29.08 84.62

51.54 77.58 16 19 ? 2079.5 -35.48 64.29

2T,Zl 62.67 14 O 22 2528.7 -24.96 96.28

MID-COURSE EvrCUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG711494,8 $GR 782.8 SG3 1474.3 ST 4257.8 SR 549.1 SS 1567.6

8flT .81U 81_ .8091RTF .9821 CRT .9966 CRS -.9812 CST -.9710

Sr.,,911511.$ 825 .0056 R15 .9821 LEA 4528.0 NSA 34?.0 SEA 32.8

S9111502.4 SG8 451.6 THA 3.19 ELI 4273.0 ELI 45.1 ALF 7.36

LAUNCH OAT( DEC 4 1964 FLIGHT TIME 350.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC C_NIC

RL 14?.44 LAL -.IX)

NIP 210.22 LAP -1.T3

RC 309.ZO43 GL 29.02

_LkNESOCENlltlC C_41C

C3 9.747 Vl'ilt. 3.1_

LNCH AZIATH LNCH TIN(

74.se 8 54 33

105.02 19 57 53

74.58 9 54 $3

105.R2 15 ST 53

110.00 15 57 18

110.00 12 54 29

DIFFERENTIAL C_R81[CTIONS

TOE 2.2230 'iRA 1.1355 TC-IT.0482 8Au 2.2230

RIDE .2859 RRA .1874 8C3 -,5819 FAU .29985

FOE 2.0365 FRA 2.9S51 FC-23.8974 8SP 40597

BO[ Z.2419 BRA 1.1505) 6C317.0592 FSP 4738

DISTANCE 764.849 EARTH TO NARD

LOt. TI.88 VI. 35.049 GAL -.20 AZL 87.62 HCA 226.82 SNA 187.42 ECC .21537 INC 2.3750 Vl 30.219

LOP 299.67 MP 23.548 GAp -10.17 AZP 91.63 TAL 558.88 TAp 225.70 RCA 147.43 APO 227.41 V2 26.085

GP -5.61 ZAL 87.45 ZAP 45.86 ETS 175.77 ZN[ 70.90 ETE 177.38 ZAC 78.96 ETC 257.65 CLP 45.70

OLA 32.03 RAL ITI.84 RAD 9567.4 V[L 11.451PTH 1.89 VHp 4.036 DPA 2.55 RAP 194.04 ECC 1.1604

L-I TIME INJ LAT INJ LGN6 INJ RT ARC INJ AZl4TH |NJ TIN[ PO CST TIM INJ 2 LAY INJ Z LONG

3T_.TT -_G.03 158.Sl 30.54 T0._4 10 57 21 3166.8 -26.42 144.74

2989.11 -_.01 95.27 50.54 70.65 14 47 42 2389.1 -28.41 87.00

STGS.T7 -29.03 152.81 _0.54 ?0.64 10 57 21 3199.9 -28.42 144,74

L_89,11 -26.01 95.17 30.54 70.63 14 47 42 2599.1 -29.41 67.00

2919.1_ -32.89 68.84 52.E0 80.10 19 40 56 2019.9 -33.90 59.75

$189.26 -19.54 107.15 27,41 61.38 13 47 26 2586.5 -23.20 99.93

NI_8_ [vlrCUT|GN ACCURACY ORBIT OETERNINATION ACCURACY

SGTlI_88.T _ 758.8 $1;3 1422.9 ST 4158.0 SIR 538.8 Ss 1444.5

RRT .794_ _ .7818 RTF .9827 CRT .9972 CRS -.9751CST -.9675

$G011807.2 fl23 .0005 815 .9827 LEA 4421.0 MSA 346.4 SEA 53.5

S9111878.1 _ 458.9 THA 2.95 ELI 4192.6 ELI 40.0 ALF 7.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 4 I964 FLIGHT T|M( 332.00

HELIOCENTRIC CONIC OISTANCE 768.953

RL 147.44 LAL -.00 LOt. 71.88 VL 33.054 GAL -.31 AZL 87.65 HCA 228.04 _4A 187.52

RP 209.98 LAP -1.75 LOP 299.90 Vp 23.586 GAP -10.28 AZP 91.57 TAL 358.23 TAp 226.27

RC 509.174 GL 25.72 GP -3.42 ZAL 68.67 ZAP 45.06 ET3 173.77 ZAE 69.71 ETE 177.34

pLANETOC(NTRIC CONIC

C3 9.725 YHL 3.118 OLA 31.23 RAL 172.98 RAD 6567.4 VEL 11.451 PTH 1.99 VMP 4.097

LNCN AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME

76.25 SO 12 I 3727.75 -25.41 149.57 31.41 71.21 11 14 9

$03.73 13 49 29 3029.22 -25.40 97.97 3t.41 71.19 14 39 58

76.25 10 12 1 3727.75 -25.41 149.57 31.41 71.21 1I 14 9

103.73 13 49 29 3029.22 -25.40 97.97 31.41 71.I9 14 39 $8

110.00 18 17 13 2529.45 -33.4I 65.02 33.57 82.30 I7 0 3

110.00 12 43 26 3235.52 -17.90 110.04 27.78 60.38 13 37 23

DIFFERENTIAL C(:RRECT|ONS MIO-COURSE EXECUTION ACCURACY

TO( 2.1601 TRA 1.2558 TC-17.3360 BAU 2.2549 SGTI1829.§ SGR 732.0 SG3 1371.3

RDE .2794 RRA .1896 RC3 -.5229 FAU .25697 RRT .7695 RRF .7555 RTF .9824

FOE 1.6148 FRA 2.7153 FC-23.0539 BSP 41115 8G811852.2 R23 -°0024 R13 .9824

BOE 2.1781 BRA 1.2700 8C317.3439 FSP 4342 861t1843.0 8G2 467.0 THA 2.73

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CCNIC

RL 147.44 LAL -.00 LOL 71.88 VL

RP 209.77 LAP -1.76 LQP 301.14 Vp

RC 310.132 6L 25.43 GP -5.25 ZAL

pLAN(TOCENTRIC CONIC

FL|GHT TIME 354.00

DISTANCE 773.263

-.43 AZI. 87.68 HCA 229.27 SldA 187.63 ECC .21434 INC 2.3198 VI33.060 GAL

23.623 GAP -10.38 AZP 91.$1 TAL 357.56 TAP 226.84 RCA 147.41 APO 227.85 V2

89.92 ZAP 44.17 ET8 173.77 ZAI[ 68.54 ETE 177.31 ZAC 79.45 ETC 257.56 CLP

ARR|VAL DATE NOV Zl 1965

EARTH TO MARS

ECC .21383 |NC 2.3499 vl 30.219

RCA 147.42 APO 227.63 V| 26.111

ZAC 79.20 ETC 257,90 CLP 44.80

OpA 2.59 RAp 164.42 ECC 1.1600

PO CST T|M |NJ 2 LAT |NJ 2 LONG

3527.8 -27.74 141.43

2429.2 -27.73 89.83

3127.8 -27.74 141.43

24_3.2 -27.73 89.83

I969.5 -34.11 55.85

2635.5 -21.71 102.97

ORBIT DETERMINAT|ON ACCURACY

ST 4063.4 SR 527.8 SS 1341.S

CRT .9976 CRS -.9646 CST -.9603

LSA 4296.6 MSA 356.8 SSA 34.1

EL1 4097.4 EL2 36.3 ALF 7.38

ARRZVAL DATE NOV 23 1965

EARTH TO MARS

30.219

26.157

43.93

CS

LNCN AZI4TH LNCN TIM( L-| TIM( INJ LAT

76.42 10 32 15 3678.13 -24.76

101.58 13 38 30 3078.36 -24.76

78.42 10 32 15 3678.13 -24.78

101.58 13 38 30 3078.36 -24.76

110.00 16 35 28 2524.52 -33.76

110.00 12 34 26 3279.97 -16.39

DIFFERENTIAL CCmRECTION8

TDE 2.1034 TRA 1.3868 TC-I7.5840 BAU 2.2841

ROE .2748 RRA .1917 RC3 -.46_5 FAU .24866

FOE 1.6332 FRA 2.7651 FC-22.1632 8SP 4188I

BOE 2.1213 BRA 1.4000 8C317.5902 FSP 4402

9,713 VHL 3.117 OLA 30.41 RAL 174.14 RAI) 6567.4 VEL 11.450 PTH 1.99 VHP 4,158 DPA 2.60 RAP 164.81 ECC 1.1599

PO CST TIN 1NJ 2 LAT INJ 2 LONGINJ I._G IN,I RT ASC INJ AZMTM INJ TIME

145.61 32.31 71.76 11 33 34 3076.1 -27.03 137.49

101.42 32.31 71.78 14 29 48 2478.4 -27.02 93.31

143.61 32.3| 71.78 11 33 34 3078.1 -27.03 137.49

101.42 32.31 71.76 14 29 48 2478.4 -27.02 93.$1

61.56 34.49 84.32 17 17 32 1924.5 -34.18 52.34

112.59 28.27 59.57 13 29 8 2680.0 -20.31 105.86

MID-C.OURS[ (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT11992.5 8GR 712.1 SG3 1323.4 ST 3980.9 SR 520.0 SS 1260.7

RRT ,7442 RRF .7290 RTF .9824 CRT .9978 CRS -.9522 CST -.9532

SG812013.7 R23 -.0049 RI3 .9824 LSA 4192.0 MSA 365.2 SSA 34.5

86112004.3 962 475.2 THA 2.53 EL1 4014.6 EL2 34.5 ALF 7.43

LAUNCH DATE DEC 4 1964 FL|GHT T|ME 356.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC OISTANCE 777.579 EARTH TO MARS

RL 147.44 LAb -.00 LOL 71.88 VL 33.066 GAL -.55 AZL 67.71 HCA 230,51 SMA 187.74 ECC .21487 1NC 2,2937 V! $0.219

RP 205.55 LAP -1.77 LOP 302.37 VP 23.659 GAP -10.49 AZP 91.46 TAL 356.89 TAp 227.39 RCA 147.40 APO 228,08 V| 26.162

RC 311.080 GL 25.13 GF -5.08 ZAL 91.20 ZAP 43.32 ET$ 173.77 ZAE 67.39 ETE 177.26 ZAC 79.69 ETC 257.52 CLF 43.08

PLANETOCENTRIC CONIC

C3 9.712 YHL 3.116 OLA 29.58 RAL 175.32 RAD 6567.4 VEL 11.450 PTH 1.99 VHP 4.221DPA 2.60 RAp 165.23 ECC 1.1598

LNCH AZI4TH LNCN TIME L-I TIME |NJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C$7 T|N INJ 2 LAT INJ 2 LONG

81.07 10 57 3 3614.01 -24.12 140.60 33.26 72.34 1I 57 17 3014.0 -26.31 132.51

98.93 13 23 6 3142.44 -24.11 IO5.gG 33.25 72.33 14 15 28 2542.4 -26.30 97.87

100.00 14 7 45 2999.61 -26.56 96.14 34.03 75.75 14 57 45 2399.6 -28.25 87.75

100.00 12 55 5 3232.07 -21.72 111.70 32.34 68.94 I3 48 57 2632.t -24.39 103.91

110.00 18 52 32 2463.19 -34.00 58.35 35.40 86.20 ST 33 55 1883.2 -34.15 49.11

110.00 12 26 48 3321.26 -14.95 114.93 28.85 58.90 13 22 9 2721.3 -18.96 108.11

ORBIT DETERMINATION ACCURACY
DIFFERENTIAL CCRRECTIONS

TOE 2.0288 TRA 1.5066 TC-17.8674 8AU 2.3205

ROE .2703 RRA .1926 RC3 -.4160 FAU .23982

FOE 1.4431 FRA 2.7632 FC-21.3775 9SP 42275

BOE 2.0468 9RA 1.5208 8C317.6723 FSP 4219

LAUNCH DATE DEC 4 1964

MID-COURSE EXECUTION ACCURACY

SGT12169.8 9GR 693.3 SG3 1279.2

RRT .7173 RRF .7000 RTF .9626

S6812189.5 R23 -.0087 R13 .9826

SG112180.0 962 482.5 THA 2.34

ST 3865.2 SR 511.8 58 1171.S

CRT .9974 CRS -.9352 CST -.9440

LSA 4053.9 MSA 372.2 SSA 35.1

ELI 3898.6 EL2 36.5 ALF 7.52

ARR|VAL DATE NOV 27 1965

EARTH TO MARS

SMA t87.85 ECC .21543 INC 2.2663 Vl 30.219

TAp 227.94 RCA 147.38 APO 228.31 V2 26.186

ETE 177.25 ZAC 79.92 ETC 257.48 CLP 42.25

VHP 4.285 DPA 2.58 RAP I65.67 ECC 1.1600

INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

FLIGHT TIM( 358.00

HELIOCENTRIC COLIC DISTANCE 781.898

RL 147.44 LAL -.00 LOt. 71.88 VL 33.073 GAL -.67 AZL 87.73 HCA 231.74

RP 209.54 LAP -1.79 LOP 303.61 VP 23.694 GAP -10.59 AZP 91.41 TAL 356.I9

RC 312.019 GL 24.82 6P -4.92 ZAL 92.51 ZAP 42.46 ETS t73.77 ZA( 66.27

pLAN£TO(ENTRIC CON|C

C3 9.722 VHL 3.119 OLA 28.73 RAL 176.51 RAO 6567.4 VEL 11.450 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

84.93 11 32 38 3515.08 -23.45 133.08 34.24

95.07 12 57 3 3241.79 -23.44 113.05 34.23

100.00 14 46 4 2891.24 -28.14 88.48 35.52

100.00 12 26 18 3340.86 -18.90 118.55 32.43

110.00 17 6 46 2444.49 -34.13 55.34 39.29

110.00 12 20 6 3380.38 -13.56 117.11 29.52

DIFFERENTIAL CCRRECTION6

TD( 1.9560 TRA |.6442 TC-18.0842 8AU 2.35|1

ROE .2668 RRA .1940 RC3 -.3663 FAU .22991

FOE 1.2649 FflA 2.8161 FC-20.4722 BSP 42848

BDE 1.9741 BRA 1.6557 8C318.0880 FSP 4066

1.99

INJ AZMTH

72.90 12 31 13 ZDIS.I -25.57 125.02

72.89 13 51 5 2641.8 -25.56 104.99

79.48 15 34 15 229_.2 -29.31 79.87

66.40 13 21 59 2740.9 -21.93 111.06

87.98 17 49 30 1844.5 -34.03 46.09

58.32 13 I6 6 2760.4 °17.66 110.39

MIO-COUfl8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12527.9 $6R 676.5 963 1231.7 ST 3755.2 SR 505.0 $5 1091.0

RRT .8881 RRF .8694 RTF .9825 CRT .9964 CRS -.9122 CST -.9320

$6812346.4 R23 -.0107 RI3 .9825 LSA 3924.2 MSA 363.2 SSA 35.5

S6112336.6 862 490.5 THA 2.17 EL1 3788.8 EL2 42.3 ALF 7.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE 0(C 4 1984 FLIGHT 71i4( 380.00

HELIOCENTRIC CONIC D|8TANCE 788.ZZ0

RL 14?.44 LAL -.00 LQL 71.88 VL 35.079 GAL -.80 AZL 87,78 HCA 232.98 SNA

RP 209.14 LAp -1.79 LOP 504.84 YP 25,729 GAP -10.09 AZP 91.35 TAL 355.49 TAp

RC 312.950 G L ='4.51 GP -4.77 ZAL 95.88 ZAP 41.87 (TS 175.77 ZN[ 85.17 ETE

PL ARE TOClrNTR 1C CON|C

C$ 9.745 VHL 5.122 DLA 27.87 RAL 177.72 RAO 8567.4 V[L 11.4,$1 PTH 1.99 VHp

LNCH AZ14TH LNCH TIM( L-[ TIM( INJ LAT

SO.O0 13 4 1 5234.74 -25.60

90.00 11 85 tO 5588.05 -19.95

100.00 15 18 12 2818o27 -28.94

100.00 12 8 49 3414.T$ -18.85

110.00 17 24 21 2407.88 -34.18

110.00 12 14 10 3597.98 -1Z.21

D|FFERENT|AL ¢GlUtI[CT|ONS

TDI[ 1.8807 TRA 1.T847 TC-12.2790 9AU 2.3817

.2639 NNA .1952 RE3 -.3176 FAU .22053

FOE 1.1030 FRA 2.8404 FC-19.5902 B8P 43393

BOE 1.81H)1BRA 1.T983 IC819.2858 FSP 3914

LAUNCH DATE DEC 4 SSN_4

HELIOCENTRIC CONIC

ARR|VAL DATE NOV 29 1831

EARTH TO MARS

167.96 ECC .21801 INC 2.2438 Vl 30.219

228.47 RCA 147.55 APO 228.56 VZ ZS.ZOS

177.25 ZAC 80.15 ETC 257.44 CLP 41.45

4.350 DPA 2.55 RAp 166.12 ECC 1.1804

INJ L(_4G INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT !NJ 2 LONG

113,17 36.07 77.47 13 3? 58 2834.7 -27.07 104.81

132,38 34.25 89.48 12 34 3 29_5.0 -ZZ.5? 124.88

83.20 56.74 82.15 18 0 11 2218.3 -29.72 74.48

123.05 32.87 64.92 t5 S 44 2814.7 -20.07 115.78

52.48 37.18 89,87 18 4 29 1807.8 -35.85 45.25

119.18 50.26 37.82 13 10 48 2798.0 -16.37 112.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12483.3 SCA_ $61.9 SG5 1186.1 ST 5642.8 Sit 499.5 SS 1019.9

fl2T .8579 _ .63T7 RTF .9826 CRT .9945 CRS -.8839 CST -.9187

80812502.9 R23 -.0129 R13 .9826 LSA 5793.0 NSA 395.5 SSA 35.8

SG112492.9 SGZ 498.3 THA 2.00 ELI 5676.3 EL2 32.0 ALF T.??

FLIGHT TIM( 562.00 ARRIVAL DATE DEC I 1965

DISTANCE 790.$45 EARTH TO MARS

234.22 SMA 188.07 EEC .21663 INC 2.2201 vl 30.218

354.77 TAp 228.99 RCA 147.55 APO 228.81 v2 28.232

64.06 ETE 177.21ZAC 80.39 (TC 237.39 CLP 40.66

RL 147.44 LAL -.OO LQL 71.88 VL 33.085 GAL -.95 AZL 87.78 HCA

NP 208.94 LAP -1.80 LOp 808.09 VP 25.783 GAP -10.79 AZP 91.30 TN.

NC 515.871 GL 24.19 GP -4.83 zAL 95.23 ZAP 40.88 [78 173.77 ZAE

PLAN[TOCENTRIC C()NIC

C3 9.780 VHL $.1R7 DLA 26.98 RAL 178.95 RAD 6567.4 VI[L II.453 PTH 1.99 VHp

LNCH AZMTH I,.NCH TIM( L-I TIME INJ LAY INJ I.CNG INJ RT ASC INJ AZNTH INJ TIM(

90.00 15 40 43 3130.70 -28.93 105.84 37.51 80.90 14 32 35

90.00 11 8 2.4 3628.51 -17.30 158.98 34.54 67.25 12 8 53

100.00 15 38 12 2759.38 -_).41 78.81 37.87 84.41 16 22 11

100.00 11 55 36 $478.08 -15,02 128.71 33.46 63.85 12 53 32

110.00 17 39 21 2372.21 -84.18 49.74 30.08 91.29 18 18 38

110.00 12 8 52 5454.40 -10.99 121.17 31.07 57.39 13 6 6

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTICN ACCURACY

11)E 1.8007 TRA 1.9550 TC-19.4447 BAU 2.4119 SGT12859.9 SIR 649.3 8G3 1141.9

ROE .2319 REA .1965 RC3 -.2709 FAU .21137 RRT .6264 RRF .60§t RTF .9826

FOE .9471 IrRA 2.8658 FC-19.7111 BIRD 45934 Sr_12856.§ R23 -.0146 R13 .9826

BOE 1.81941 BRA 1.9480 9C319.4488 FSP 3767 S01|2846.4 SG2 503.9 THA 1.85

4.417 DPA 2.49 RAP 166.60 ECC.1.1810

PO CST TIN INJ 2 LAT INJ 2 LONG

2530.7 -27.91 97.32

5028.5 -20.24 131.54

2158.4 -29.88 70.04

2878.1 -18.42 119.58

1772.8 -33.81 40.54

2854.4 -15.11 114.61

ORBIT DETERMINATION ACCURACY

ST 5524.9 SR 494.7 SS 954.6

CRT .9912 CRS -.8468 CST -.9019

LSA 3662.7 NSA 405.9 SSA 36.2

EL1 3338.9 EL2 64.9 ALF 7.92

LAUNCH BATE DEC 4 1984
FLIGHT TIN( 564.00 ARRIVAL DATE DEC $ 1845

DISTANCE 794.872 EARTH TO MARS

71.88 VL 53.092 GAL -1.08 AZL 87.80 HCA 235.47 SNA 188.18 ECC .21728 INC 2.1970 vl 30.219

HELIOCENTRIC CONIC

9L 14T.44 LAL -.00 LOt.

RP 208.78 LAp -1.81 LOP 30?.55 VP 23.?98 GAP -10.89 AZP 91.25 TAL 554.03 TAp 229.50 RCA 147.29 APO 229.07 V2 24.254

RC $14.T84 GL 23.87 GP -4.50 ZAL 96.63 ZAP 40,|1 ETS 173.77 ZAE 63.02 ETE 177.19 ZAC 80.62 (TC 257.34 CLP 38.90

PLANETOCENTItlC CONIC

CS S.828 VHL 5.155 OLA 28.08 9AL 180.19 RAD 858?.4 VEL 11.455 PTH 1.99 VHP 4.484 DPA 2.43 RAp 187.09 ECC 1.1617

LNCH AZMTH LMCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 7 36 3037.10 -27.81 100.3? 38.74 63.46 14 38 53 2457.1 -28.23 81.96

80.00 10 51 4 3704.05 -13.23 143.56 35.11 63.85 11 32 48 3104.0 -18.39 134.31

100.00 15 56 55 2705.84 -29.70 74.93 36.95 86.43 10 41 59 2105.8 -29.08 48.15

100.00 11 44 47 353_.34 -15.38 129.90 34.18 63.01 12 45 50 2930.5 -16.88 122.88

110.00 17 54 5 2339,13 -34.08 47.12 38.99 92.85 18 33 4 1739.1 -33.51 37.96

110.00 12 4 5 5470.00 -9.57 123.09 31.94 57.05 13 I 55 2870.0 -13.65 116.60

DIFF(flENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE 1.7170 TRA 2.0864 TC-18.5822 BAU 2.4418 SG712791.3 _ 838.3 SG3 1098.9 ST 5404.7 SR 490.8 SS 898.8

ROE .2305 RRA .1972 RC3 -.2283 FAU .20233 RNT .5940 RRF .5715 RTF .9826 CRT .9861 CRS -.8008 CST -.8821

FOE .800R FRA 2.8813 FC-17.8399 BSP 44477 $C991280T.2 R23 -.0162 R13 .9826 LSA 5529.7 NSA 419.9 SSA 36.4

BOE 1.7337 BRA 2.0957 0C518.5836 F_P 3628 S0112797.0 SG2 515.3 ?HA 1.70 EL1 3439.0 EL2 80.6 ALF 8.09

LAUNCH OAT( DEC 4 1904 FLIGHT TIN( 366.00 ARRIVAL DATE DEC 5 1965

H(LIOCJENTRIC C._NIC DISTANCE 799.202 EARTH TO MARS

NL 147.44 LAL -.00 _ 71.88 VI. 33.058 GAL -1.20 AZL 87.83 HCA 236.71 SNA 188.50 ECC .21796 INC 2.1748 V1 30.219

RP R08.58 LAp -I.82 LOP 308.58 rIB 23.828 GAP -10.99 AZP 91.19 TAL 355.28 TAP 229.99 RCA 14?.25 APO 229.54 V2 26.274

RC 513.$90 GL 25.33 GP -4.37 ZAL 92.06 ZAP 39.38 ET8 173.77 ZA[ 61.98 ETE 177.18 ZAC 80.84 ETC 25?.29 CLP 39.16

PLAN[TOC[NTNIC CONIC

CS 9.890 V14L 3.145 DLA 25.17 RAL 181.43 RAD 6567.4 VI[L 11.458 PTH 1.99 VHP 4.552 OPA 2.34 RAp 187.60 ECC 1.1828

LNCH AZ14TH LNCN TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ Z L4T INJ 2 LONG

90.00 14 31 15 L_)06,02 -28.01 96.14 39.91 85.05 15 21 11 2396.0 -28.32 87.49

90.00 10 57 42 3787.94 -15.43 147.32 35.82 64.84 11 40 50 3167.6 -16.75 140.24

100.00 18 18 2 2858.17 029.85 71.39 40.02 88.29 17 0 20 2058.2 -29.77 62.59

100.00 11 35 36 3580.72 -11,80 132.80 34.98 62.33 12 35 17 2980.7 -15.41 125.88

110.00 18 8 25 2300.88 -33.94 44.59 39.91 94.33 12 48 50 1706.7 -32.97 35.49

110.00 11 59 44 8504.99 -8.27 124.98 32.87 56.71 12 58 9 2905.0 -12.59 118.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERN;NATION ACCURACY

TDE 1.8290 TRA 2.2460 TC-18.6099 BAU 2.4710 KT1_238.3 SGR 628.8 K5 1056.0 ST 3282.0 SR 487.S SS 845.3

ROE .2594 RRA ,191'1) RC8 -.1088 FAU .10875 RRT .3804 R2F .1369 RTF .9825 CRT .9787 CRS -.?429 CST -.8585

FD[ .8838 FRA 8.9029 FC-18,0997 BSIP 45002 S_12035,5 R23 -.01?T R|3 .9825 LSA 3396.0 MSA 435.9 SSA 38.S

BOE 1.6495 BRA 2.2547 BC318.6878 FSP 3486 S0112943.1SG2 520.6 THA 1.56 EL1 3318.6 EL2 99.0 ALF 8.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 4 t884

MEL|(XEMTRIC CONIC

RL t47.44 hAL -.00

RF 208.40 LAP -t.81

MC 3t8.588 6L 23.J8

PbANETOCENTRIC CONIC

C3 8.987 VNL 3.15T

bNCH AZMTH LNCH TI_

90.O0 14 52 18

9D.O0 10 26 41

100.00 t6 34 5

tOO.DO tZ 2T 35

lt0.00 16 22 23

1tO.DO |t 55 46

FLIGHT TXM[ 388.00 ARRIVAL DATE DEC ? 1965

DISTANCE 803.533 EARTH TO MARS

LOL 71.80 VL 33.105 GAL -1.34 AZL 87.85 HCA 237.98 SNA |88.41 ECC .21868 INC 2,1528 vl 30.219

LOP 309.82 VP 23.859 GAP -11.09 AZ1P 91.14 TAL 352.52 TAp 230.46 RCA 147.2t APO 229.42 V2 28.294

6P -4.25 ZAL 99.5| ZAP 38.SS ITS 173.?7 ZN[ 60.96 ET( 177.I8 ZAC 81.07 (TC 257.24 CLP 38,44

DLA 24.25 RAL 182.69 RAD 6567.4 VEL 11.461 PTH 1.99 VMP 4.622 DPA 2.24 RAP 168.13 ECC 1.1640

L-I TIME IN_ bAT INJ LONG XNJ RT ASC INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 bOND

2942.21 -28.22 92.22 41.04 87.60 15 41 20 2342.2 -28.26 83.55

3824.52 -11.77 150.72 36.64 64.06 I1 30 28 3224.5 -15.17 143.69

2814,03 -29.89 68.tt 41.08 90.02 I7 17 39 2014.0 -29.57 59.32

3627.93 -10.29 135.50 35.86 61.78 12 28 5 3027.9 -13.98 126._6

2275.20 -33.75 42.15 40.65 95.77 19 O 18 1675.2 -32.59 33.11

3539.52 -6.97 t26,80 33.86 56.45 12 54 46 2939.5 -11.34 120.42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5372 TRA 2.4i14 TC-16.7644 BAU 2.5004 SG723084,2 $GR 620.7 883 1014.7 ST 3159.4 SR 485.0 SS 602.5

ROE .2592 RRA .1984 tiC3 -.1428 FAU .18537 RRT .5265 RRF .5016 RTF .9825 CRT .9682 CflS -.6744 CST -.8324

FOE .5_T6 FRA 2.9147 FC-18.tOO8 BmP 45504 SG813098.9 R23 -.0192 R13 .9824 LSA 3264.1MSA 453.3 SSA 36.6

DOE t.5588 BRA 2.4198 8C318.7649 FOP 3352 SG113086.3 SG2 527.6 THA t.43 EL1 3194.2 ELI 120.1ALF 8.47

LAUNCH DATE DEC 4 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CCNIC DISTANCE 807.868 EARTH TO MARS

RL 147.44 LAL *.00 LOL 71.88 VL 3$.ttt GAL -1.48 AZL 67.87 HCA 239.21 SMA 188.$3 ECC .21943 INC 2.1315 V1 30.219

RP 208.24 LAP -1.83 LOP 311.07 VP 23.889 GAP -11.19 AZP 91.09 TAL 351.74 TAP 230.95 RCA 147.16 APO 229.90 V2 26.314

RC 317.480 ret. 22.64 GP -4.13 ZAL 100.99 2AP 37.95 ETS 173.77 2AE 59.95 ETE 177.15 ZAC 81.29 ETC 257.18 CLP 37.73

PLANETOCENTRIC CCNXC

C3 10.059 VHL 3.172 DLA

LNCH AZ14TH bNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 It 50 2893.31 -26.31 88.65 42.16 89.39 16 0 3

90.00 10 17 15 3877.01 -t0.19 153.77 37.54 63,44 11 21 52

100.00 18 51 18 2572.61 -Zg.65 65.04 42.14 91.63 17 54 11

1DO.DO 11 20 28 3675.03 -8.83 138.05 36.82 61.32 12 21 41

110.00 18 36 7 2244.67 -33.52 39.80 41.81 97.14 19 13 32

110.00 11 52 8 3573.73 -5.66 128.60 34.90 56.24 12 51 42

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.4425 TRA 2.5845 TC-18.8032 BAU 2.5266 SGT13224.9 SGR 614.t SG3 974.2

ROE .2595 RRA .1988 RC3 -.1040 FAU .I7710 RRT .4922 RRF .4665 RTF .9823

FOE .4035 FRA 2.9258 FC-t5.2420 BSP 46045 SG813239.1 fl23 -.0203 RI3 .9823

DOE 1.4656 BRA 2.5921 6C318.6035 FSP 5227 S8113228.3 8G2 534.4 THA 2.31

23.30 RAL 183.96 RAO 6587.4 V(L 11.465 PTH 1.99 VHP 4.692 OpA 2.13 RAp 168.68 [CC 1.2656

PO CST TIM INJ 2 LAT INJ 2 LONG

2293.3 -28.10 79.99

3277.1 -13.68 146.83

1972.6 -29.31 56.27

3073.0 -12.59 131.28

1844.7 -32.17 30.83

2973.7 -10.08 122.27

ORBIT DETERMINATION ACCURACY

97 3040.4 SR 483.3 SS 768,8

CRT .9836 CRS -.5945 CST -.8041

LSA 3137.5 MSA 473.0 8SA 36.5

ELI 5075.3 EL2 143.8 ALF 8.64

LAUNCH DATE DEC 4 1964 FLIGHT TIME 372.00 ARRIVAL DATE DEC 11 1965

HEblC_ENTRIC CONIC DISTANCE 812.200 EARTH TO MARS

Rb 147.44 LAb -.00 LOL 71.88 Vb 33.118 GAL -1.85 AZb 87.89 HCA 240.46 8MA 188.65 ECC .22023 INC 2.1107 vl 30.219

RP 208.08 LAP -1.84 LOP 312.32 VP 25.919 GAP -11.29 kip g1.04 TAL 350.95 TAp 231.41 RCA 147.10 APO 230.20 vZ 26.332

RC 318.367 GL 22.48 GP -4.02 ZAL 102.48 ZAP 37.23 ET8 173.76 ZAE 58.96 ETE 177.14 ZAC 81.52 (TC 257.13 CLP 37.05

PLAN(TOCENTRIC CONIC

C3 10.168 VHL 3.189 DLA 22.35 RAL 185.23 RAD 8567.4 VEL 11.470 PTH 1.99 VHp 4.764 DPA 2.00 RAp 168.24 ECC 1.1673

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

gO.DO 15 30 15 2848.03 -28.30 85.53 43.27 91.05 16 17 43 2248.0 -27.85 76.70

90.DD 10 8 56 3926.66 -6.67 156.61 36.52 62.94 11 14 25 3326.7 -12.23 149.75

100.00 17 7 50 2533.39 -29.74 62.15 43.2I 93.16 17 50 3 1933.4 -28.98 53.40

100.00 11 14 4 3716.54 -7.40 140.49 37.84 60.95 12 16 1 3116.5 -11.21 133.78

110.00 18 49 37 2214.98 -33.24 37.52 42.80 98.46 19 26 52 1615,0 -31.72 28.63

110.00 11 48 47 3607.71 -4.39 130.39 35.99 56.07 12 48 55 3007.7 -8.82 124.10

DIFFERENTtAL CaRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3440 TRA 2.7638 TC-18.8093 OAU 2.5568 88T13362.4 9GR 608.6 8G3 934.4 ST 2925.1 SR 482.3 88 743.4

ROE .2606 RflA .1989 RC3 -.0673 FAU .16905 RRT .4575 RRF .4310 RTF .9822 CRT .9341 CRS -.5054 CST -.7759

FOE .2878 FRA 2.9318 FC-14.3838 BSP 46552 SG813376.3 R23 -.0214 R13 .9822 LSA 3016.0 MSA 494.0 SSA 36.3

80E 1.3690 BRA 2.7710 8C318.8094 FOP 3098 98113365.5 SG2 541.0 THA 1.20 EL1 2959.7 Eb2 170.2 ALF 8.78

LAUNCH DATE DEC 4 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 13 1965

HEbIOCENTRIC _IC DISTANCE 816.535 EARTH TO MARS

LAL -.00 bOL 71.88 VL 33.125 GAL -t.T8 AZL 67.91 HCA 241.71 SMA 188.77 ECC .22106 INC 2.0904 vl 30.219

LAp -1.84 LOP 313.58 VP 23.947 GAP -11.38 AZP 90.99 TAL 350.15 TAp 231.86 RCA 147.04 APO 230.50 V2 26.349

57.99 ETE 177.13 ZAC 81.74 ETC 257.07

RL 147.44

RP 207.93

RC 319.247 GL 22.11 GP -3.92 ZAL 103.99 ZAP 36.56 ETS 173.76 ZAE CLP 36.38

PLANETOCENTRIC CONIC

C3 10.293 VHb 3.208 DLA 21.38 RAL 186.50 RAD 6567.4 VEL 11.475 PTH 1.99 VHP 4.856 OPA 1.86 RAP 169.81 ECC 1.1694

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

90.00 15 47 49 2805.58 -26.21 82.23 44.40 92.61 16 34 34 2205.6 -27.53 73.63

90.00 10 1 35 3974.04 -7.19 159.31 39.56 62.54 11 7 49 3374.0 -10.81 152.51

100.00 17 23 49 2496.02 -29.57 59.36 44.30 94.61 18 5 25 1896.0 -28.62 50.69

100.00 11 8 16 3758.83 -5.99 142.84 38.91 60.66 12 10 55 3158.8 -9.86 136.19

110.00 19 2 53 2186.09 -32.93 35.33 43.80 99.73 19 39 19 1586.1 -31.24 26151

110.00 11 45 42 3641.53 -3.11 152.16 37.12 55.94 12 46 23 3041.5 -7.55 125.90

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2421 TRA 2.9468 TC-18.7855 OAU 2.5851 SGT13498.3 SGR 604.1 SG3 896.0 ST 2815.9 SR 481.9 SS 725.7

ROE .2621 RRA .1986 RC3 -.0329 FAU .16133 RRT .4230 RRF .3954 RTF .9820 CRT .9084 CRS -.4086 CST -.7489

FOE .1781 FRA 2.9326 FC-13.§687 OSP 47051 88613511.8 R23 -.0228 R13 .9820 LSA 2901.8 MSA 516.5 SO4 36.0

BOE 1.2694 BRA 2.9555 6C318.7855 FSP Z977 $8113500.7 882 547.3 THA 1.09 EL1 284g.9 EL2 199.1 ALF 8.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUI4CH DATE DEC 4 19Q4

HELiOCEMTRIC CQI41C

DL 147.44 LAL -.OD

RP 2OT.TS LAp -1.84

RC $20.122 GL 21.74

PLANETOCENTRIC CONIC

C3 10.43T VHL S.231

LNCH AZNTM LMCM TIM(

SO.DO 18 4 40

90.00 9 54 SS

100.00 17 38 19

tOO.DO 11 2 58

110.00 19 15 SS

110.00 11 42 SO

FLIGHT TIME 374.00 ARRI¥4L DATE DEC 15 1865

DISTANCE 820,870 EARTH TO MARS

LG(. 71.88 VL 53,152 GAL -1.93 AZL 87.93 HCA 242.97 544A 188.89 ECC .22183 INC 2.0708 Vl 30,218

LGP 314.83 VP 23.975 GAP -11.48 AZF 90.94 TAL 349.53 TAP 232_30 RCA 146.97 APO 230.82 V2 28.388

GP -3.82 Z&L 105.52 ZAP 35.91 ETS 175.75 ZN[ 57.04 [TE 177.12 ZAC 81.97 ETC 257.01 CLP 35.73

DLA 20.40 RAL 187.78 flAD 6567.4 VEL 11.482 PTH 2.00 YHP 4.910 DFA 1.70 RAp 170.41 ECC 1.1718

L-I TIME INJ LAT INJ tONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ Z LONG

2785.44 -28.05 79.31 45.55 94.07 16 SO 48 2165.4 -27.19 70.74

4019.77 -5.75 1St.DO 40.67 62.23 11 I $5 3419.6 -9.42 155.14

2460.24 -29.$4 56.72 45.40 98.98 18 20 19 1660.2 -28.21 48.11

SSOO.ZO -4.81 145.15 40.04 60.43 12 8 18 5200.2 -8.51 138.52

2157.96 -52.58 33.20 44.84 1DO.S4 19 51 54 1558.0 -50.74 24.47

3675.24 -1.82 135.92 $8.51 55.88 12 44 5 30?5.2 -6.29 127.89

DIFFERENTIAL C_RI_CTION$

TOE 1.15T1 llA S.1420 TC-18.7254 8AU 2.6128

ROE %2544 RNA .11NI5 RCS -.OOO5 FAU .15578

FDE .0783 IRA 2.R322 FC-12.7558 BSP 47556

BOE 1.1574 RRA 3.141_ BCSIS.7254 FSP 2860

LAUNCH DATE DEC 4 1984

HELIOCENTRIC CONIC

RL 147.44 LAL -.00

RID 207.68 LAP -1.85

RC 320.992 84. 21.35

PLANETOCENTNIC CONIC

C3 1D.SDO VHt. 3.258

LN_4 AZMTH LNCH TIM(

90.00 16 20 57

90.00 9 40 51

100.00 1? 54 24

100.00 10 58 5

110.00 19 28 40

110.00 11 40 11

MID-COURSE EXECUTION ACCURACY

SG718930.8 SGR 600.8 SG3

RRT .3887 RRF .3902 RTF

S8813844.0 R25 -.0259 813

SG113832.8 SG2 553.4 THA

FLIGHT TIME 378.00

DISTANCE 825.205

ORBIT DETERMINATION ACCURACY

858.5 ST 2718.6 SR 482.2 SS 718.2

.9818 CRT .8752 CR3 -.3084 CST -.T284

,9818 LSA 2798.5 MSA 540.4 3SA 35.7

.98 £L1 2749.4 EL2 250.4 ALF 8.89

ARRIVAL DATE DEC 17 1965

DIFFERENTIAL CCRRECTIONS

TOE 1.0289 TRA 3.3415 TC-18.$511 BALI 2.$402

RDE .2672 RRA .1RTDRC$ .0299 FAU .14641

FDE -.0188 FRA 2.9_ FC-1|.9580 BSP 48057

BDE 1.0850 BRA 3.3471 2C318.6311FSP 2744

EARTH TO MARS

LOL 71.88 Vii. 35,139 GAL -2.09 AZL 87.95 H(A 244.22 944A 169.02 ECC .22284 INC 2.0511Vl 30.219

LOP 316.09 VP 24.001 GAP -11.58 AZP 90.89 TAL 348.50 TAp 232.72 RCA 146.90 APO 231.14 V2 28.581

reP -3.72 ZAL 107.08 ZAP 35.27 (TS 175.74 zAE 56.10 ETE 177.11ZAC 82.19 ETC 256.$5 CLP 35.10

DLA 19.42 RAt. 189.08 flAD 6567.4 VI[L 11,489 PTH 2.00 VHp 4,985 DPA 1.53 RAP 171.01ECC 1.1744

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A]_iTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2727.28 -27.83 78.55 46.66 95.44 17 6 24 2127.3 -28.78 68.02

4064.22 -4.35 164.40 41.83 61.99 10 56 36 3464.2 -8.05 157.S8

2425.89 -ZD.O? 54.21 46.52 97.28 18 54 50 1825.9 -27.76 45.S5

3840.82 -3.24 247.37 41.23 60.27 12 2 6 3240.8 -7.17 140.79

2130.58 -32.22 31.15 45.90 102.10 20 4 18 1530.8 -30.22 _.51

3700.90 -.58 135.68 59.54 55.82 12 42 0 3108.9 -5.01 129.46

ORBIT DETERMINATION ACCURACY

ST 2828.5 M 483.0 $S 712.8

CRT .8535 CRS -.2074 CST -.7100

LSA 2707.5 MSA 584.6 SSA 35.2

EL1 2658.5 EL2 263.8 ALF 8.80

MID-COURSE EXECUTION ACCURACy

SG715759.8 STdq 598.2 SG3 821.7

RRT .3545 RIM r .3255 RTF .9816

SG813772.5 RZ5 -.D251 R!3 .9816

SGIIST91.2 SG2 559.3 THA .88

LAUNCM DATE DEC 4 1984

MELiOCEHTSIC CONIC

8L 14T.44 LAL -,DO

RP 207.54 LAp -1.85

RC $21.85S GL 20.SG

PLAN(T_ENTRIC CONIC

C3 1D.?83 VHL 3.284

LNCM-AZ14TH LMCH TIME

9O.O0 II 35 44

90.00 9 43 17

100.00 10 9 8

100.00 10 53 54

110.00 18 41 28

110.00 11 37 43

FLIGHT TIN( 580.00 ARRIVAL DATE DEC 19 1985

DISTANCE 829,540 EARTH TO MARS

LOL 71.88 VL 53.148 GAL -2.25 AZL 87.9? HCA 245.48 SMA 189.14 ECC .22580 INC 2.0321 vl 30,219

LOP 317.55 Vp 24,027 GAP -11.68 AZP 90.84 TAL 347.65 TAp 255.13 RCA 148.81 APO 231.47 V2 28.398

r_P -3.63 2AL 108.82 ZAP 54.65 ETS 175.73 ZAE 55.16 ETE 177.10 ZAC 82.41 ETC 258.90 CLP $4.48

DLA 18.42 RAL 190.34 RAD 6567.4 VEL 11,497 PTH 2.00 VHP

L-I TIN( INJ LAT ZNJ LONG INJ RT ASC ]NJ AZMTH INJ TIM(

2890.78 -27.57 73.90 47.84 96.74 17 21 55

4107.88 -2.94 168.85 43.05 61.82 10 51 45

2592.82 -28.78 51.80 4"?.66 98.51 18 49 1

3680.85 -1.88 149.57 42.47 60.16 11 58 15

2103.91 -31.82 29.18 48.98 105.20 20 16 52

3742.52 .75 157.45 40.82 55,82 12 40 E

DIFFERENTIAL C_RRECTIONS

TD( .9188 TRA 5.5478 TC-18.5026 BAU 2.6675

RDE .2708 RRA .19T2 RC3 .0585 FAU .13921

FOE -.1053 FRA 2.9181 FC-II.177D 8SP 48549

tiDE .9578 BRA 3.5531 BC318.502T FSP 2634

LAUNCM DATE DEC 4 1964

HELIOCENTRIC C_4IC

RL 147.44 L&L -.00

I_P 207.42 LAP -1.85

RC 322.714 GL 20.55

PLANETOCLrN1111C CONIC

CS 10.987 _ S.$15

MID-COURSE EXECUTION ACCURACY

SG715885.0 SGR 599.6 SG$ 785,8

RRT ,5209 RRF .2909 RTF .9813

_,elD13897.8 R23 -.0258 813 .9812

S8115888.4 $82 565.0 THA .79

FLIGHT TIME 582.00

DISTANCE 855,875

LOL 71.88 VL 35.153 GAL -2.41 AZL 87.99 HCA 246.74 SMA

LGP $18.61 VP 24.052 GAP -11.79 AZP 90.80 TAL 546.79 TAp

64P -5.55 ZAL 110.18 ZAP 34.Q4 ET$ 175.72 ZAE 54.27 ETE

DLA 17.42 flAL 191.62 flAD 6587.4 V[L 11.505 PTH 2.OO VHP

5.061 DPA 1.56 RAp 171.83 ECC 1.1775

PO CST TIM INJ 2 LAT INJ 2 LONG

2090.8 -26.35 85.44

3507.7 -8.68 180.15

1792.8 -27.29 43.31

5280.9 -5.84 143.02

1503.9 -29.68 20.82

3142.5 -5.73 151.22

ORBIT DETERMINATION ACCURACy

ST 2558.1 SIR 484.5 SS 715.1

CRT .7827 CR3 -.1112 CST -.7026

LSA 2655.1 NSA 587.9 SSA 34.7

ELI 2564.5 EL2 298.2 ALF 8.55

ARRIVAL DATE DEC 21 t985

EARTH TO MARS

189.27 ECC .22481 INC 2.0134 vl 30,219

233.55 RCA 146.72 APO 231.82 vZ 26,409

177.1Q ZAC 82.64 ETC 256.84_CLP 33.88

5,138 DpA 1.17 RAP 172.27 [CC 1.1808

LNCH 4ZMTH LNCH TIN[ L-I TIN( INJ LAT

90.OO 18 52 4 2655.84 -27.26

SO.DO 9 38 9 4150.28 -1.57

100.00 18 23 51 2SSO.S5 -28.42

100.00 10 49 23 5920.40 -.54

110.OO 19 55 57 2077.97 -31.40

110.00 11 35 2S 577S.14 2.04

DIFFERENTIAL C_RRECTI_NS

TOE .8047 TRA 5.7809 TC-18.3440 2AU 2.8945

ROE .2748 RRA .19QI RC5 .0844 FAU .15227

IrDE -.lOTS FRA 2.9051 FC-1D.4222 BSP 49041

BOE .8503 BRA 3.7680 9C318.$442 FSP 2525

INJ LONG INJ RT ASC INJ AZMTH INJ TIME t_) CST TIN INJ 2 LAT INJ 2 LONG

71.88 49.03 97.96 17 36 20 2055.8 -25.88 62.99

IS9.21 44.52 61.72 10 47 19 3550.5 -5.33 162.55

49.49 48.83 99.68 19 2 52 1761.0 -26.79 41.07

151.74 45.75 60.11 11 54 43 5320.4 -4.52 145.21

27.27 48.10 104.28 20 28 35 1478.0 -29.12 18.81

139.19 42.14 55.87 12 58 22 3176.1 -2.45 132.98

MID-COURSE EXECUTION" ACCURACY ORBIT DETERNINATION ACCURACY

SG714008.? SiR 595.5 SG3 750.9 ST 2499.2 SR 488.5 SS 721.5

RRT .2877 RRF .2568 RTF .9809 CRT .7217 CRS -.0175 CST -.702D

Sr_14021.4 825 -.0270 R15 .9809 LSA 2574.7 NSA 610.7 3SA 34.0

S8114009.8 _ 5?0.5 THA .70 EL1 2524.2 EL2 533.4 ALF 8.14
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TII_ 384.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.00

RP 207.31 LAP -1,85

RC 323.566 GL 20.14

PLA_TO£ENTRIC CONIC

C3 11.214 VHL 3.349 OLA 18.41 RAL 192.89 RAD 656T.4 VEL 11.515 PTH

LNCH AZMTH LNCH TIM( L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

90.00 17 ? 1 2622.29 -26.93 68.99 50.24 99.12 17 50 43

90.00 9 33 22 4192.23 -.21 171.55 45.64 61.88 10 43 14

1OO.O0 19 $7 35 2330.21 -28.05 47.28 50.02 100.78 19 16 26

100.00 10 45 zg 3959.55 .78 153.89 45.08 60.12 11 51 28

110.00 20 6 IS Z052.76 -30.96 25.44 49.25 105.27 20 40 29

110.O0 11 SS 18 3809.76 3.32 140.94 43.50 55.96 12 36 47

DIFFERENTIAL C_RRECT1ONS MID-COURSE EXECUTION ACCURACY

TOE .6888 TRA $.9815 TC-18.1535 BAU 2.7215 S6114129.3 SGR 595.2 SG3 717.0

ROE .2792 RflA .1943 tiC3 .1065 FAU .12551 RRT .2553 RRF .2237 RTF .9805

FOE -.2622 FRA 2.8893 FC8-9.6898 BSP 49526 S6814142.0 R23 -.0280 R13 .9805

BOE .7433 BRA 3.9883 6CS18.1538 FSP 2420 56114130.3 SG2 575.4 THA .62

DISTANCE 838.205 EARTH TO MARS

LOL 71.88 VL 33.160 GAL -2.58 AZL 88.00 HCA 248.00 SMA 189.40 ECC .22586 INC 1.9951 vl 30.219

LOP 319.87 VP 24.075 GAP -11.89 kZP 90.75 TAL $43.92 TAp 233.92 RC,J 146.62 APO 232.17 V2 26.422

GP -3.46 ZAL 111.75 ZAp 33.45 ETS 173.71 ZA( 53.38 ET[ 177.09 ZAC 82.86 ETC 256.78 CLP 33.29

2.01VHP 5.217 DpA .97 RAp 172.91ECC 1.1845

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2022.3 -25.39 60.66

3592.2 -4.00 164.91

1730.2 -28.27 38.93

3359.6 -3.20 147.36

1452.8 -28.56 17.06

3209.8 -1.17 134.74

ORBIT DETERMINATION ACCURACY

ST 2462.0 SR 489.0 SS 730.9

CRT .6516 CRS .0675 CST -.7104

LSA 2537.0 MSA 630.3 SSA 33.3

EL1 2483.0 EL2 367.8 ALF 7.5_

LAUNCH DATE DEC 4 11N_4 FLIGHT TIN( 383.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC C_IAIC

RL 147.44 LAL -.00

RP 2OY.21 LAP -1.93

RC $24.413 _ 19.73

pLAI_TOCENTRIC CONIC

C3 11.4Q4 VHL 3.3SG

LNCH AZNTH LNCN TIM(

90.00 17 21 $8

90.00 9 28 55

100.00 18 51ZS

100.00 10 41 50

110.00 20 18 24

110.00 11 $1 18

DIFFERENTIAL COERECTION_

TOE .5707 TRA 4.2104 TC-17.9501 BAU 2.7481

RDE .2844 RRA .1933 RC3 .1308 FAU .11890

FOE -.3514 FRA 2.8896 FC3-8.9790 8SP 50016

BOE .6376 8RA 4.2148 BC317.9306 FSP 2319

DISTANCE 842.536

LO¢ 71.88 VL 35.167 GAL -2.75 AZL 88.02 HCA 249.26 SNA

LOP 521.13 VP 24.098 GAP -11.99 AZP 90.70 TAL $45.03 TAP

GP -3.38 ZAL 113.32 ZAP 32.87 (TS 173.70 ZA( 52.50 ETE

EARTH TO MARS

189.52 ECC .22696 INC 1.9770 vl 30.219

234.29 RCA 148.51 APO 232.54 vZ 26.434

177.08 ZAC 83.08 ETC 256.72 CLP 32.72

DLA 15.40 RAt, 194.17 RAO 6567.4 VEL 11.526 PTH

L-| TIN( INJ LAT INJ LONG

2590.05 -26.56 66.70 51.48 100.21 18 4 46

4235.82 1.12 173.66 47.01 61.70 10 39 29

2300.33 -27.65 45.16 51.24 101.83 19 29 43

5998.37 2.10 156.02 46.46 60.17 11 48 28

2028.27 -30.51 23.67 50.42 106.22 20 52 12

3945.40 4.60 142.71 44.91 56.09 12 35 22

HID-COURSE EXECUTION ACCURACY

SGT14246.8 S_q 595.4 SG3 683.9

RRT .2237 RRF .1911RTF .9799

86B14259.2 fl23 -.0292 R13 .9799

$0114247.4 SG2 580.3 THA .54

2.01VHP 5.297 DpA .75 RAP 173.57 ECC 1.1887

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1990.0 -24.88 58.43

3633.6 -2.67 167.23

1700.5 -25.74 36.88

3398.4 -1.88 149.50

1428,3 -27.99 15.39

3245.4 .12 136.49

ORBIT OETERMINATION ACCURACY

ST 2445.6 8R 491.9 85 742.3

CRT .5731CR8 .1481CST -.7248

LSA 2520.8 MSA 646.9 SSA 32.6

ELI 2462.2 EL2 400.4 ALF 6.75

LAUNCH DATE DEC 4 1964 FLIGHT TIRE 588.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.OD

RP 207.12 LAP -1.85

RC S25.253 GL 19.31

PLANETOCENTRIC CONIC

C3 11.739 VML 3.428

LNCH AZMTH LNCH TIME L-I TIME IHJ LAT

90.00 17 55 52 2559.05 -26.16

90.OD 9 24 46 4274.55 2.44

tOO.O0 19 4 54 2271.90 -27.24

100.00 10 38 25 4036.91 3.40

110.00 20 S0 21 2004.32 -30.05

110.00 11 29 27 $877.05 5.88

DIFFERENTIAL CORRECTIONS

TOE .4502 TRA 4.4460 TC-17.6794 9AU 2.?747

ROE .2902 RRA .1914 RC3 .1307 FAU .11248

FOE -.3940 FRA 2.8464 FC3-8.2948 BSIP 50502

60E .5356 BRA 4.4501 BC317.6800 FSP 2220

DISTANCE 846.863

LOL 71.88 VL 33.174 GAL -2.93 AZL 88.04 HCA 250.52 SNA

LOP 322.40 VP 24.120 GAP -12.10 AZP 90.65 TAL 344.13 TAp

GP -3.31 ZAL 114.90 ZAP 32.31 ET8 173.69 ZAE 51.63 ETE

EARTH TO MARS

189.65 ECC .22811 INC 1.9592 Vl 30.219

234.65 RCA 146.39 Apo 232.92 V2 26.444

177.08 ZAC 85.31 ETC 256.66 CLP 32.16

DLA 14.39 RAL 195.43 RAD 6567.4 VEL 11.538 PTH

INJ LONG INJ RT ASC INJ AZ!dTH INJ TIME

64.51 52.73 101.24 18 18 31

178.14 46.42 61.78 10 36 0

43.14 52.48 102.82 19 42 46

156.14 47.89 60.26 11 45 42

21.98 51.62 107.12 21 3 45

144.46 46.35 56.27 12 34 4

MID-COURSE (xECUTIOi ACCURACY

SGT14361.5 SGR 596.1 SG3 651.7

RRT .1928 RRF .1595 RTF .9793

S6814373.9 R23 -.0302 R13 .9793

SGl14362.0 SG2 584.9 THA .46

2.01 VHP 5.377 DPA .53 RAp 174.25 ECC 1.1932

PO CST TIM INJ 2 LAT INJ 2 LONG

1959.0 -24.55 56.31

3674.5 -1.35 169.51

1671.9 -25.20 34.93

3436.9 -.58 151.61

1404.5 -27.41 13.78

3277.1 1.40 138.25

ORBIT DETERMINATION ACCURACY

ST 2449.8 8R 495.3 88 754.4

CRT .4883 CR8 .2164 CST -.7444

LSA 2526.0 NSA 658.9 SSA 31.8

EL1 2462.1 EL2 430.1 ALF 5.82

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 390.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CONIC

RL 147.44 LAL -.00

RP 207.04 LAp -1.84

tic 526.O88 GL 18.88

PLANETOCENTRIC CONIC

C3 12.041 VHL 3.470

LNCH AZIATM LNCH TIME

90.00 17 49 49

90.O0 9 20 51

1OO.00 19 18 9

100.00 10 35 12

110.00 20 42 8

110.00 11 27 43

DIFFERENTIAL C.CRRECTIONS

TDE .SZ?2 TRA 4.6894 TC-17.4031 BAU 2.8016

ROE .2965 RRA .1892 RC3 .1688 FAU .10628

FOE -.4509 FflA 2.6188 FC3-7.6399 BSP 50966

6DE .4416 BRA 4.6932 6C317.4039 FSP 2123

DISTANCE 851.188 EARTH TO MARS

LOL 71.88 VL 33.182 GAL -3.11 AZI. 88.06 tACA 251.79 914A 189.78 ECC .22932 INC 1.9418 Vl 30.219

LOP 323.66 VP 24.140 GAP -12.20 AZP 90.61 TAL 343.21 TAp 235.00 RCA 146.26 APO 233.31 V2 26.454

GP -3.23 ZAL 116.46 ZAP $1.76 ETS 173.68 Z/dE 50.78 ETE 177.07 ZAC 83.53 ETC 256.61 CLp 31.61

DLA 13.38 RAL 196.69 RAD 6367.5 VEL 11.551 PTH 2.02 VHP 5.459 DpA .30 RAp 174.93 ECC 1.1982

L-I TIN( IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2529.18 -25.75 62.43 54.02 102.20 18 31 58 1929.2 -23.81 54.29

4315.06 3.74 178.41 49.87 61.91 10 32 47 3715.1 -.04 171.77

2244.28 -26.60 41.20 53.75 103.75 19 55 33 1644.3 -24.65 33.06

4073.20 4.69 160.25 49.35 60.44 11 43 7 3475.2 .72 153.71

1981.52 -29.57 20.35 52.85 107.98 21 15 9 1381.5 -26.85 12.24

3910.72 7.15 146.26 47.84 56.48 12 32 54 3310.7 2.69 140.00

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT14474.6 SGR 597.2 SO3 620.4 ST 2474.8 SR 499.0 SS 766.3

RRT .1627 RRF .1285 RTF .9787 CRT .3994 CRS .2797 CST -.7667

SG814486.9 fl23 -.0314 R13 .9787 LSA 2552.6 MSA 666.3 SSA 31.0

SGl14474.9 SG2 589.2 THA .59 ELI 2483.1 EL2 456.0 ALF 4.77
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JPL TM _kI1-1OO IrAIIrrH--MAN8 TNAJurCToRItr$ (VOL. 1, |1164)
i ii

LAUNCH DATE DEC 4 1994

HELIOCENTRIC CONIC

RL 14T.44 LAL -.00 LOL T1.83 VL 33.109

RP ZOS.SS LAin -1.04 L(_ n 324.93 Vp 24.150

RC 324.9tT GL 10.44 GP -3.19 ZAL 110.05

pLANETOC(MTR I C CONIC

CS 12.311 VHL 3.91T 0LA 12.3R RAL 197.94

L_SCH &llTIq t_tSCH T|N( L-E TIM( INJ LAT

90.00 SO 3 28 2500.45 -25.32

tO.DO 9, 1T tl 4333.22 S.05

100.00 19 31 9 2217.i5 -ZS.36

tOO,DO 10 32 11 4113.2t S.DT

tlO.OO 20 33 44 1R59.28 -2R.10

110.O0 11 RE • $1k44.39 8.41

DIFFERENTIAL Cs_RI[C TIOM$

TOE .2018 TRA 4.9991 ?C-IT.t01• 9A_ Z.OZ85

ROE .3095 meA .1MY RC3 .1849 FAU .10024

FOE -.5028 FRA 2.?9T8 FCR-T.0149 limp 514PT

AlOE .3S44 91tA 4.942T _J(81T.1025 FSP PO2R

FLIGHT TIRE 392.00 ARRIVAL DATE DEC 31 1965

OISTAI_E R95.509 EARTH TO MARS

GAL -3.29 AZL OR.08 HCA 253705 SMA 199.92 ECC .23035 |MC 1.92A5 Vl 30.219

GAP -12,81 AZP 90.58 TAL 342.28 TAp 235.3A RCA 146.13 APO 239.71 V2 26.463

ZAP 31.28 ETS 173.66 ZNE 49.94 ETA 177.06 ZAC 88.T3 ETC 256.55 CLp 31.08

RAO 658T.5 V(L 11.565 PTH 2,02 VHP 5.543 DpA .06 RAp 173.63 ECC 1.Z036

INJ LONG INJ RT ASC INJ A_qSTH INJ TIM( PO CST TIN INJ Z LAT |NJ 2 LONG

80.43 55.33 103.12 18 45 8 1900.5 -23.27 52.36

100.86 51.37 62.10 10 L_ 46 5755.2 1.28 174.01

39.35 55.04 104.63 20 8 7 161T.7 -24.09 31.28

1•2.36 50.96 80.65 11 40 44 3513.3 2.01 155.00

18.1_ 54.11 108.79 21 29 23 1559.3 -26.26 10.77

148.05 49.89 38.T4 12 $1 50 3344.4 8.97 141.TT

NID-COURUE EvlrcuTION ACCURACY ORBIT DETE_INAT|ON ACCURACY

SGT14593.8 $GR 51NI.8 $83 590.0 ST 2519.0 _t 508.1SS 777.9

NRT .1834 _ ,I8982 RTF .9779 CRT .3099 CRS .8388 CST -.7896

$8814595.9 R23 -.0827 R13 ,9779 LSA 2598.9 MSA 669.4 SSA 30.2

$8114583.R SG2 5R3.2 ?HA .31 EL1 2524.0 EL2 477.5 ALF 3.67

LAQtSCM OATS OEC G 19_4 FL|GHT TIM( 394,00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC CONIC

RL 147.44 LAL -.00 LOL 71.86 VL 38.106

RP 20S.89 LAP -1.84 _ 329.20 VP 24.1?9

RC 32T.T42 GL 10.01GP -3.10 2AL 119.62

pLANET_ENTRIC C_4IC

C3 12.730 VI4L 3.5•8 DLA 11.38 RAL 199.18

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 IO 16 51 2472.85 -24.88

90.00 • 18 43 4895.05 6.29

100.00 19 43 55 2192.00 -25,81

100.00 10 29 20 4151.12 7.22

1tO.OR 21 5 9 1937.82 -28.92

110.00 11 24 85 3978.07 9.•6

DIFFERENTIAL CO_RECTIORS

TOE .OTS• TRA 5.1978 TC-15.7804 9AU 2.8560

ROE .3110 NRA .I•39 RC3 .1990 FAU .09437

FOE -.5485 FflA 2.7320 FCS-6.A179 6_P 51893

(JOE .3201BRA 5.2010 8c316.7815 FSP 1937

DISTANCE 939.825 EARTH TO MARS

GAL -3.49 AZL 88.09 HCA 254.32 SMA 190.05 ECC .23190 INC 1.90T4 vl 30.219

GAP -12.42 AZP 90.52 TAL 841.84 TAP 235.68 RC& 145.98 APO 234.12 ¥2 26.471

ZAp 50.71 AT• 173.63 ZAE 49.12 ETA 177.05 ZAC 83.98 ETC 236.49 CLP 30.57

RAD 6567.5 VEL 11.581PTH Z.O3 VHP 5.$27 DPA -.19 RAp 176.3A ECC t.Z095

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

58.53 56.86 108.97 18 58 3 1872.6 -22.T2 50.53

182.90 52.92 62.33 10 26 59 3795.0 2.54 17•.23

3T,ST 36,36 105.46 20 20 2T 1592.0 -23.53 29.50

164.48 52.41 60.92 11 88 31 3551.1 3.29 15T.88

iT.St 55.40 109.55 21 37 2T 1337.8 -25.68 9.36

149.65 50.98 57.05 12 30 53 3378.1 5.25 148.53

NID-COURSE EXECUTION ACCURACY OROIT OETERMINAT|QN ACCURACY

S&T14893.0 SGR 600.3 SG3 560.4 ST 2582.3 SSR 507.6 SS TO?.6

RRT .1048 RRF .0688 RTF .OTTO CRY .2218 CflS .3971CST -,6121

S_,814703,3 R23 -.0341 R13 .9770 LsA 2664.3 NsA 668.4 $SA 29.4

S8114693,2 $4_2 597.0 THA .25 EL1 258A.8 EL2 494.5 ALF 2.59

LAUNCH DATE DEC 4 1964

H(L1_CMYRIC CONIC

RL 147.44 LAL -.00 LOL 71.86

RP 20•.•4 LA_ -1.63 LOP 327.46

RC 328.582 £L iT.ST ;P -3.03

pLAN(TOCEMTRIC CONIC

C3 15.t20 VHL 3.622 OLA t0.38 RAL 200.42

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 18 29 57 2446.30 -24.43

90,O0 9 10 2T A434.39 7.54

100.00 19 56 27 2187.33 -25.45

100.00 10 28 30 4188.79 8.47

110.O0 21 18 24 1917.15 -28.14

110.00 11 23 11 AOll.T4 10.90

DIFFERENTIAL CORRECTIONS

TOE -.0520 T1RA 5.4639 TC-16.4358 BAU 2.8832

ROE .3191RRA .1906 RC$ .2114 FAU .00SO9

FOE °,5892 FRA 2.7131FCS-3.RSD3 09P 52329

B0E .3235 9RA 5.4968 BC316.4872 FSP 18A7

LAUNCH DATE OEC 4 1_.4

N(LIOCENTRIC CGNIC

RL 14T.44 LAb -.00 LQL 71.88 VL 33.211

RP 208.?9 LAP -1.82 LOP 328.73 VP 24.213

RC 3L_J.RT9 _t. 1¥.12 GP -2.9¥ ZAL 122.T3

PLAN[TOCENTRIC C4_IIC

C3 13.54_ VHL 3.680 DLA 9.39 Rkl. 201.64

LNCH AZ14TH LNCH TIM( L-I TINE INJ LAY

DO.DO 18 42 48 2420.82 -23.98

90.00 9 T 21 4473.83 8.76

100.00 20 8 45 2143.62 -24.99

100.00 10 24 6 4226.20 9.69

110.00 21 27 28 1887.28 -2T.66

110.00 11 21 52 4045._B 12.13

OIFFERENTIAL CCRRECTION$

TOE -.1851TRA 5.TRY2 TC-tS.QTS5 BAU Z,9111

ROE .3276 RRA .1773 RC3 .2220 FAU .08312

FOE -.G23T FRA 2.6•99 FC8-5.$135 SOP 52731

BOA .3?35 BRA 3.7400 8C396.0780 FSP 175•

FLIGHT TIN( 396.00 ARRIVAL DATE JAN 4 1966

DISTANCE 864.137 EARTH TO NAN•

VL 33.204 GAL -3.67 AZL 68.11HCA 255.59 SMA 190.18 ECC .23328 INC 1.8909 VI 30.219

_p 2A.19• GAP -12.54 AZP 90.47 TAL 340.38 TAP 235.97 RCA 145.82 APO 234.55 V2 26.4??

ZAL 121.18 ZAP 30.20 AT• 173.63 ZAE 48.31 ETA 177.05 ZAC 84.21ETC 256.A4 CLP 30.06

RAD 6567.5 VEL 11.596 pTH 2.03 VHP 5.714 DPA -.45 RAp 177.06 ECC 1.2159

INJ LONG INJ RT ASC 1NJ AZI41H IHJ TIME PO CST TIM IHJ Z LAX INJ 2 LONG

56.71 58.02 104.78 19 10 43 1846.3 -22.17 46.78

185.14 54.50 62.62 10 24 22 3834.6 3.61 IY6.45

35.88 57.71 106.24 20 32 34 1567.3 -22.98 27.98

166.57 34.00 61.22 11 36 27 3586.8 4.56 159.96

15.89 56.72 110.26 21 48 21 1317.2 -25.12 8.02

151.67 52.54 57.40 12 30 3 3411.? 6.53 145.31

MID-COURSE [KECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT14797.9 •DR 602.8 $4;3 531.7 ST 2661.4 SIR 512.3 SS 795.7

RRT .OTT4 _ .0402 RTF .9TGO CRY .1365 CRS .4322 CST -.8331

S_14810.Z R23 -.0355 R13 .9760 LSA 2745.2 MSA 664.2 SSA 28.6

S8114T99.0 SG2 600.3 THA .18 ELI 2662.3 EL2 50T.3 ALF 1.56

FLIGHT TIME 898.00 ARRIVAL DATE JAM 6 1966

DISTANCE 968.444 EARTH TO MARS

GAL -3.8T AZL 88.19 HCA 256.85 SNA 190.32 ECC .23473 INC 1.8739 Vl 30.219

GAP -12.65 AZP 90.43 Tdld_ 339.41 TAp 236.27 RCA 145.65 APO 234.99 V2 26.483

ZAP ZD.T1 (TS 1T8.91 zN[ 47.50 ETA 177.04 ZAC 84.43 (TC 236.39 CLP ZD,S?

RAD GSSY.5 _I[L 11.616 pTH 2.04 VHP 5.8010PA -.Tl RAP 177.79 ECC 1.2229

INJ LONG _HJ RT AS(: INJ AZI4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ Z LONG

54.98 59.41 105.33 19 23 9 1820.8 -21.62 47.11

187.38 38.13 62.96 10 21 53 38T3.8 5.06 180.69

34.27 59.09 1D6.96 20 44 29 1543.6 -22.A3 Z_.4t

168.68 55.68 61.$8 11 34 32 3626.3 5.82 182.03

14.34 58.06 110.g3 21 59 6 1297.8 -2A.58 S.TS

153.50 54.59 5?.79 12 29 17 3445,4 7.79 147.09

MID-CoURSE E_lrCUTICN ACCURACY ORBIT 0ETERMINATION ACCURACY

S&T14901.T _ 804.5 Ik_8 503.8 ST 2753.9 SR 517.2 $S SDZ.O

RRT .05051_F .0122 RTF .DT4R CRT .05ST CRS .4732 CST -.$515

S84914954.0 _25 *.03T2 R13 .9?46 LSA 2839.2 NSA 658.0 SSA 87.8

S8114901,7 _ 603.8 THA .12 ELI 2754.1 EL2 516.4 ALF ._3
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 147.44 LkL -.00

RP 206.75 LAP -1,82

RC 330.190 GL 16.68

PLANETOCENTRIC CONIC

C3 14.001VML 3.742

LNCH AZMTH LNCH TIME

90.00 18 55 25

90.00 9 4 25

100.00 20 20 50

100.00 10 21 41

110.00 21 38 22

110.00 11 20 38

FLIGHT TIME 400.00 ARRIVAL DATE JAN 8 1966

DISTANCE 872.744 EARTH TO MARS

LOL 71.88 VL 55.219 GAb -4.07 AZL 88.14 HCA 258.12 SMA 190.45 ECC .23623 INC 1.8574 vl 30.219

LOP 350.00 VP 24.228 GAP -12.77 AZP 90.38 TAL 338.45 TAp 236.55 RCA 145.46 Apo 235.45 VZ 26.488

GP -2.91ZAL 124.27 ZAp 29.22 ETS 175.60 ZAE 46.72 ETE 177.03 ZAC 84.66 ETC 256.34 CLP 29.09

DLA 8.41RAL 202.85 RAD 6567.6 VEL 11.636 pTH 2.04 VHP 5.890 DpA -.99 RAP 178.55 ECC 1.2304

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2396.38 -25.52 53.34 60.82 106.23 19 35 21 1796.4 -21.08 45.52

4512.85 9.96 189.62 57.79 63.35 10 19 38 3912.9 6.30 182.85

2120.88 -24.53 32.74 60.49 107.65 20 56 11 1520.9 -21.88 24.94

4265.59 10.89 170.80 57.30 61.99 11 32 45 3663.6 7.06 164.11

1878.23 -27.19 13.26 59.43 111.56 22 9 40 1278.2 -24.02 5.53

4079.00 13.34 155.35 55.86 58.23 12 28 37 3479.0 9.05 148.89

DIFFERENTIAL CORRECTIONS

TOE -.3148 TRA 6.0187 TC-15.6997 BAU 2.9391

RDE .3370 RRA .1735 RC3 .2309 FAU .07774

FOE -.6567 FRA 2.6233 FC3-4.8065 BSP 53173

BOE .4612 8RA 6.0212 8C315.7014 FSP 1673

MID-COURSE EXECUTION ACCURACY

SGT15002.2 SGR 606.9 SG3 476.7

RRT .0243 RRF -.0149 RTF .9735

96815014.5 R23 -.0388 R13 .9735

SGl15002.2 SG2 606.7 THA .06

LAUNCH DATE DEC 4 1964 FLIGHT TIME 402.00

HELICK_ENTRIC CONIC

RL 147.44 LAL -.00

RP 206.71 LAp -1.81

RC 331.000 GL 16.24

PLANETOCENTRIC CONIC

C3 14.496 VHL 3.807

LNCH AZMTH LNCH TIME

90.00 19 7 46

90.00 9 1 38

100.00 20 32 41

100.00 10 19 24

110.00 21 49 5

110.00 11 19 30

OISTANCE 877.037

LOt. 71.88 VL 33.226 GAL -4.28 AZL 88.16 HCA 259.39 SNA 190.59 ECC .23781 [NC 1.8410

LOP 331.27 VP 24.243 GAP -12.89 AZP 90.34 TAt. 337.43 TAp 236.82 RCA 145.27 Apo 235.91

GP -2.86 ZAL 125.80 ZAp 28.75 ET8 173.58 ZAE 45.94 ETE 177.02 ZAC 84.89 ETC 256.29

ORBIT DETERMINATION ACCURACY

ST 2857.9 SR 522.4 SS 805.7

CRT -.0170 CRS .5095 CST -.8680

LSA 2943.9 MSA 649.9 SSA 27.1

EL1 2857.9 EL2 522.3 ALF 179.82

ARRIVAL DATE JAN 10 1966

EARTH TO MARS

VI 30.219

V2 26.492

CLP 28.62

DLA 7.44 RAL 204.05 RAD 6587.6 VEL 11.657 pTH 2.05 VHp 5.980 DpA -1.27 RAp 179.28 ECC 1.2386

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2372.97 -23.07 51.77 62.26 106.89 19 47 19 1773.0 -20.54 44.01

4551.60 11.13 191.86 59.50 63.79 10 17 30 3951.6 7.52 185.04

2099.10 -24.07 31.28 61.91 108.28 21 7 40 1499.1 -21.35 23.55

4300.71 12.07 172.93 59.01 62.44 11 31 5 3700.7 8.28 166.18

1860.00 -26.73 12.05 60.83 112.15 22 20 5 1260.0 -23.49 A.38

4112.57 14.54 157.22 57.58 58.72 12 28 2 3512.6 10.29 150.69

ORBIT DETERMINATION ACCURACY

ST 2970.9 SR 527.7 SS 807.1

CR7 -.0847 CRS .5426 CST -.8819

LSA 3056.8 MSA 640.9 SSA 26.4

EL1 2971.2 EL2 525.7 ALF 179.11

DIFFERENTIAL CORRECTIONS

TOE -.4485 TRA 6.3080 TC-15.3130 BAu 2.9681

ROE .3469 RRA .1693 RC3 .2383 FAU .07251

FOE -.6836 FRA 2.5724 FC3-4.3301"B_P 53575

8DE .5669 BRA 6.3103 BC315.3149 FSP 1588

MID-COURSE EXECUTION ACCURACY

SG715102.0 SGR 609.4 SG3 450.4

RRT -.0009 RRF -.0416 RTF .9720

86B15114.3 R23 .0407 R13 -.9720

S6115102.0 862 609.4 THA 180.00

LAUNCH DKIE DEC 4 t964

HELIOCENTRIC CONIC

RL 147.4A LAL -.00

RP 206.69 LAP -1.80

RC 331.806 GL 15.79

PLANETOCENTRIC CONIC

C3 15.O30 VHL 3.877

LNCH AZMTH LNCH TIME

90.00 19 19 54

90.00 8 58 59

100.00 ZO 44 20

100.00 10 17 15

110.00 21 59 38

110.00 11 18 26

FLIGHT TIME 404.00 ARRIVAL DATE JAN 12 1966

DISTANCE 881.323 EARTH TO MARS

LOL 71.88 VL 35.234 GAL -4.49 AZL 88.18 HCA 260.66 SMA 190.75 ECC .25946 INC 1.8248 vl 30.219

LOP 332.54 VP 24.256 GAP -13.01AZP 90.50 TAL 336.42 TAp 257.08 RCA 145.06 APO 236.40 VZ 26.494

GF -2.80 ZAL 127.32 ZAp 28.29 ET$ 173.56 ZAE 45.17 ETE 177.01 ZAC 85.12 ETC 256.24 CLP 28,17

DLA 6.48 RAL 205.24 RAD 6567.6 VEL 11.680 pTH 2.05 VHp 6.072 DpA -1.56 RAp 180.04 ECC 1.2474

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2350.58 -22.62 50.29 63.72 107.50 19 59 5 1750.6 -20.01 42.58

4590.11 12.28 194.11 61.24 64.28 10 15 29 3990.1 8.72 187.23

2078.27 -23.62 29.90 63.36 108.88 21 18 58 1478.3 -20.82 22.22

4337.6_ 13.22 175.06 60.76 62.94 11 29 32 3737.7 9.49 168.26

1842.60 -26.28 10.90 62.25 112.69 22 30 20 1242.6 -22.97 3.30

4146.08 15.71 159.10 59.34 59.24 12 27 32 3546.1 11.52 152.51

DIFFERENTIAL CORRECTIOMS

TOE -.5829 TRA 6.6046 TC-14.9166 BAU 2.9977

ROE .3572 RRA .1648 RC3 .2442 FAU .06743

FDE -.7059 FRA 2.5171 FC3-3.8843 8SP 53945

8DE .6836 8RA 6.6067 8C314.9186 FSP 1505

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15199.3 8r._ 612.1 SG3 424.8 ST 3090.0 SR 533.0 SS 805.6

RRT -.0255 RRF -.0676 RTF .9703 CRT -.1457 CRS .5726 CST -.8936

8(_815211.6 R23 .0429 R13 -.9703 LSA 3175.2 MSA 631.5 SSA 25.6

56115199.3 862 611.9 THA 179.94 EL1 3091.0 EL2 527.2 ALF 178.52

LAUNCH DATE DEC 4 1964 FLIGHT TIME 406.00

HELIC_ENTRIC CONIC

RL 147.44 LAL -.00

RP 206.68 LAp -1.79

RE 332.609 GL 15.35

PLANETOCENTRIC CONIC

C3 15.605 VHL 3.950

LNCH AZ1MTH LNCM TIME

90.00 19 31 48

90.00 8 56 28

100.00 20 55 45

100.00 10 15 11

110.00 22 10 0

110.00 11 17 26

ARRIVAL DATE JAN 14 1966

DISTANCE 885.600

LOt. 71.88 VL 33.241 GAL -4.71 AZL 88.19 HCA 261.93 SNA 190.87 ECC .24118

LOP 333.81 Vp 24.268 GAP -13.14 AZP 90.25 TAL 335.39 TAp 237.32 RCA 144.83

GP -2.75 ZAL 128.81 ZAp 27.85 ETS 173.54 ZAE 44.42 ETE 177.00 ZAC 85.35

DLA 5.54 RAL 206.42 RAD 6567.6 VEL 11.704 PTH 2.06 VHp 6.165 DpA -1.86

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

2329.20 -22.17 48.88 65.20 108.08 20 10 37 1729.2

4628.37 13.40 196.36 63.02 64.82 10 13 36 4028.4

2058.39 -23.17 28.59 64.83 109.43 21 30 4 1458.4

4374.41 14.35 177.21 62.55 63.49 11 28 6 3774.4

1826.05 -25.84 9.81 63.69 113.20 22 40 26 1226.0

4179.52 16.87 161.01 61.14 59.82 12 27 6 3579.5

MID-COURSE EXECUTION ACCURACy

88T15292.7 SGR 614.8 SG3 400.1

RRT -.0491 RRF -.0925 RTF .9683

SG815305.0 R23 .0449 R13 -.9683

S6115292.7 SG2 614.1 THA 179.89

DIFFERENTIAL CORRECTIONS

TOE -.7182 TRA 6.9116 TC-14.5057 BAU 5.0267

RDE .3681RRA .1599 RC3 .2487 FAU .06246

FDE -.7235 FRA 2.4594 FC3-3.4654 BSP 54326

BDE .8070 8RA 6.9135 BC314.5079 FSP 1424

EARTH TO MARS

INC 1.8087 vl 30.219

Apo 236.90 V2 26.496

ETC 256.19 CLP 27.72

RAp 180.81 ECC 1.2568

INJ 2 LAT INJ 2 LONG

-19.50 41.22

9.90 189.43

-20.31 20.96

10.67 170.35

-22.47 2.27

12.73 154.34

ORBIT DETERMINATION ACCURACY

ST 3214.5 8R 538.5 SS 801.5

CRT -.2005 CRS .5993 CST -.9035

LSA 3298.1MSA 621.9 SSA 25.0

ELl 3216.3 EL2 527.3 ALF 178.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_CH DATE DEC 4 1944

HELlO(EMIR| C CONIC

RL 147.A4 LAL -.00 LOL T1.88 VL 33.249 GAL

RP 20G.ST LAp -1.78 LOP S$5.08 VP 24,280 ;Ap -13.27 AZP 9D.E1 _AL }34.}6 TAp :)ST.SG RCA 144.00 V2 26.497

9C 333.409 ;L 14.91 GP -2.70 ZAL 130.30 ZAP 27.41 ET$ 173.$2 ZAE 43.68 ETE 176.99 ZAC 85.59 CLP 27.29

PLAN_ T(_ENTR I C CONIC

C3 10.223 VHL A.028 OLA 4.61 RAL Z07.S8 RAO GSST.7 VEL 11,751 PTH 2.07 VHp 6.261 DPA -2.16 RAp 181.$9 [CC 1.2670

LNCH AZMTH LNCM TIN( L-I TIN( INJ LAT ZNJ LONG INJ RT A$C |NJ AZI4TH |NJ TIN( PO CST TIN INJ E LAT |NJ 2 LONG

90.00 194528 2308.81 -21.74 47.54 GG.T1 I08.61 202157 1708.8 -19.00 3J.14

go.o0 954 4 4GGG.40 14.49 198.62 64._4 85.40 1011 SD 4006.4 11.03 101.¢_3

100.00 21 4 $9 2099.40 -22.74 27.35 06.33 109.94 2140 $8 1499.5 -19.92 1R.T$

100.00 101314 4410.98 15.45 179.37 64.37 64.09 112649 _11.0 11.84 172.44

110.00 22 ZD 11 1910.34 -25.41 8.79 65.16 113.67 22 SO 21 1210.$ -21.99 1.30

110.00 11 10 $1 4212.86 16.00 102.93 62.97 60.44 12 26 44 _12.9 13.1)3 156.11)

FLIGHT TIME 408.00 ARRIVAL DATE JAH 16 1RSS

DISTANCE 889,809 EARTH TO MARS

-4.93 AZL 08.E1HCA 2G3.20 SNA 191.01ECC .zazgT INC 1.7927 Vl 30.219

APO 257.42

(TC 253.15

DIFF[RENT|AL C.(SRRECTIONS MID-COURSE EvrCUTION ACCURACY

TOE -.6555 TRA ?.2257 TC-14.0979 BAU 3.DS82 SGTIS388.D SGR 617.5 $05 376.1

ROE .379G RRA .1S45 RC3 .2519 FAU .Ds7G8 RRT -.0729 RRF -.1174 RTF .9060

FOE -.7380 FRA 2.$903 FC5--$.0781 BSP 54665 Sr,,alS4DO.4 R23 .0476 R13 -.9660

BO( .9559 BRA 7.2274 BC314.1001F3P 1344 $G115308.1 _ 615.9 THA 179.83

LAUNCH OAT( OEC 4 1R64 FLIGHT TIlE 420.00

HI[LIOCENTR|C C_N|C OISTA_[ 894.127

RL 147.44 LAL -.00 LOL 71.88 VL 33.257 GAL -S.1G AZL DR.22 HCA Z04.47 SMA 191.15 ECC .24485

RP 206.67 LAP -1.77 LOP 336.35 VP 24.290 GAp -13.40 AZP 90.17 TAL 333.31 TAp 237.77 RCA 144.34

RC 354.204 GL 14.47 GP -2.GS Z&L 131.76 ZAP _6.99 (73 173.49 ZA( 42.94 ETE 176.97 ZAC 85.81

PLAN(T(_ENTMIC CON|C

C3 16.887 VHL 4.109 DLA 3.69 RAL 208.73 RAID G_dJT.7 VI[L 11.739 PTH 2.08 VHp 6.357 OPA -2.47

LNCH AZMTH LNCH TIME L-I TIN( lMJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIM

90.00 1954 SS Z_R9.41 -21.31 4G.ZD 60.23 109.10 2033 S 1689.4

90.00 8 51 46 4704.18 15.55 200.89 66.69 66.03 10 10 11 4104.2

100.00 2118 0 2021.40 -22.32 26.18 87.R4 110.42 215141 1421.S

100.00 10 11 23 4447.35 1G.52 I01.54 96.23 64.73 11 25 51 _47.4

110.00 ZE 3012 1795.47 -25.00 7.83 04.04 114.11 23 0 7 1195.5

110.00 11 1340 424S.|1 19.10 154.89 f_4.a4 Sl.|D 122626 3640.1

DIFFER[NTIAL C_RR[CTION9 NID-COURSI[ [_rCUTION ACCURACY

9931 ,s,. 3., ,,3.2,
ROE .3916 lIRA .1488 RC3 .2539 FAU .DSSD| Im_ -.0947 _ 1491 RTF .H34

FOE -.7481FRA 2.3294 FCS-2.7170 BSP 549RS SGRIS4RO.R R29 .0509 R15 -.9634

BDE 1.0675 BRA 7.5488 BC313.663R FRP 12_ SGI|5478.G _ 617.5 THA 179.70

ORBIT DETERMINATION ACCURACY

ST 5341.7 SR 544.0 SS TRS.O

CRT -.2500 CRS .G24G CST -.9115

LEA 3423.3 MSA 612.7 3$A 24.S

EL1 3344.6 EL2 526.5 ALF 177.61

ARRIVAL OAT( JAN 18 lgGG

EARTH TO MARS

IN(: 1.7767 vl 50.219

APO 237.95 V2 26.497

ETC 2SG.11CLP 26.87

RAp 182.35 ECC 1.2779

INJ Z LAT INJ 2 LOtAG

-18.51 38.72

12.18 193.63

-19.34 18.66

12.98 174.54

-21.53 .39

15.10 138.05

ORBIT DETERMINATION ACCURACY

ST 3470.0 Sit S4R.S SS 785.6

CRT -.2940 CRS .6475 CST -.9180

LSA 3548.9 MSA 603.8 SSA 23.?

EL| 3475.8 EL2 524.6 ALF 177.27

LAUMCH DATE DEC 4 1964 FLIGHT TIME 412.00

HELIOCENTRIC COllIC

RL 147.44 LAL -.00

RP 200.S8 LAP -l.TS

RC $34.99G GL 14.04

PLANETOCENTRIC CONIC

C$ 17.G00 VHL 4.195

LNCH AZNTH LNCH T|N(

90.00 20 S 10

90.00 $ 49 35

100.00 212N 49

100.00 10 939

110.00 22 40 2

110.00 11 14 53

ARRIVAL DATE JAN 20 1966

DISTANCE 898.574 EARTH TO MARS

LOL 71.86 VL 55.2_4 GAL -5.39 AZL 80.24 HCA 265.74 $14A 191.29 ECC .24681 INC 1.7609 vl 30.219

LOP 337.02 VP 24.299 GAP -15.54 AZ1P RD.15 TAL 552.24 TAp 257.90 RCA 144.08 APO 238.50 V2 26.495

GP -2.$1 ZAL 155.2D ZAP 2E.ST ETS 173.47 ZAE 42.22 ETE 176.96 ZAC 8G. 04 ETC 256. O? CLP 26.46

DLA 2.79 RAL 209.06 RAD GSE7.7 _EL 11.789 PTH 2.08 VHp 6.456 DPA -2.79 RAp 183.18 ECC 1.2897

L-I T|N( INJ LAT INJ LONG INJ RT ASE INJ AZI4TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LC)N_

2270.98 -2D.RO 43.09 $9.78 109.56 2044 1 1671.0 -18.04 37.58

4741.72 IS.S7 203.17 68.$8 6G.71 10 8 37 4141.7 13.26 196.04

2004.40 -21.91 25.06 69.56 110.86 22 2 15 1404.4 -18.87 17.60

4403.53 17.56 183.72 66.12 65.41 1124 21 3883.S 14.09 176.64

1781.45 -24.61 6.95 68.1§ 114.51 23 944 1181.4 -21.09 359.54

4279.23 2D.IR 160.84 66.75 61.81 122612 _679.2 16.26 159.92

DIFFERENTIAL CORRECTIONS

70(-1.1315 TRA 7.8796 TC-15.2642 BAU 5.1217

ROE .4041 RRA .1427 RC3 .2348 FAU .04845

FOE -.7545 FMA Z.2591 FC3-2.3952 BSP 55318

BIDE 1.2015 BRA 7.8009 8CSIS.2GGG FSP 1190

LAUNCH OATE DEC 4 19G4

HELIOCENTR|C CON|C

RL 147.44 LAL -.00

RP 200.70 LAp -1.74

RC 3_S.784 GL 13.61

PLAN[TOC(NTRIC C(SN|C

C3 16.365 VHL 4.285

LNCH AZMTH LN(H TIN(

90.00 20 17 12

90.00 847 30

100.00 21 $9 25

100.00 10 7 57

110.00 22 49 43

110.00 11 14 9

MID-COURSE EXECUTION ACCURACy

$GT155G7.1 SGR 625.1 SG,3 330.2

MR7 -.1135 RRF -.1652 RTF .9604

S0815579.$ fl23 .0535 RI3 -.9604

SG115567,2 SG2 610.9 THA 179.73

FLIGHT TIN( 414.00

DISTANCE 902.609

L04. 71.88 VL 55.272 GAL -5._3 AZL' 88.25 HCA 267.01 SMA 191.43 ECC .24885

LOP 33R.89 VP 24.307 GAP -15.69 AZP RD.09 TAL 531.17 TAp 238.17 RCA 143.79

GP -2.56 ZAL 154.62 ZAP 26.17 ETS 173.45 ZAI[ 41.51 ETE 176.94 ZAC 86.27

OLA 1.91 RAL 210.98 MAD GS67.T VEL 11,821 PTH 2.09 VHp 6.556 DpA -3.11

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( 1='(3 CST TIM

2253.$1 -20.49 43.90 71.35 109.98 20 54 45 1653.5

4779.02 17.56 205.46 70.50 67.42 10 7 9 4179.0

1988.26 -21.§1 24.03 70.94 111.27 22 12 34 1388.S

431R.49 18.SG 185.92 70.05 66.14 11 23 17 3919.5

1768.27 -24.24 6.09 69.68 114.88 23 19 11 1168.3

4312.23 21.23 168.63 60.69 62.56 12 26 2 3712.3

DIFFERENTIAL C_RRECTIONS

T0(-1.2720 TRA 8.2188 TC-12.9485 BAU 5.1552

ROE .4171RRA .1362 RC3 .2347 FAU .04405

FDE -.7376 FRA 2.|844 FCS-2.0TS4 BSP §SS90

ROE 1.33609RA 8.2199 BCSlZ.8S09 FSP 1113

ORBIT DETERMINATION

ST 3598.2 SR 555.

CRT -.3334 CRS

LEA 3674.0 NSA

EL1 3603.0 ELZ

ARRIVAL

EARTH

MID-COURSE EN][CUTIOR ACCURACY

94;T15653.7 _ 626.0 SG3 308.3

RRT -.1377 RRF -.1884 RTF .9568

SG815E66.Z R23 .0570 R13 -.9568

SG115654.0 $G2 620.0 THA 179.68

ACCURACY

0 SS 773.7

.6687 CST -.0232

595.3 SEA 23.1

$22.5 ALF 176.99

DATE JAN 22 1963

TO MARS

INC 1.7451 V1 30.219

APO 239.07 V2 26.493

ETC 256.03 CLP 26.06

RAp 183.98 ECC 1.3022

INJ 2 LAT |NJ Z LONG

-17.59 36.49

14.35 198.23

-18.43 16.61

15.18 178.76

-20.68 358.75

17.39 131.81

ORBIT DETERMINATION ACCURACY

ST $725.7 SR §GO.4 SS 759.4

CRT -.3089 CRS .6866 CST -.9273

LSA $7g8.1HSA 587.2 SSA 22.6

EL1 3731.5 EL2 520.0 ALF 176.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH CATE DEC 4 19E4

HELIOCENTRIC COiHI(

EL 147.44 LAL -.00

RP Z06.73 LAP -1.73

RC 336.567 GL 13.19

PLANETOCENTR|C CONIC

C3 19.184 VHL 4.380

LNCH AZNTH LNCH TIME

90.00 20 28 1

90.00 8 45 30

100.00 21 49 51

100.00 10 6 22

110.00 22 59 12

110.00 11 13 29

FLIGHT TIME 416.00 ARRIVAL DATE JAN 24 1966

DISTANCE 906.831 EARTH TO MARS

LOL 71.88 VL 33.280 GAL -5.87 AZL 88.27 HCA 268.27 SMA 191.57 ECC .25098 INC 1.7293 vl 30.219

LC_ 340.16 VP 24.314 GAP -13.82 AZp 90.05 TAL 330.08 TAp 238.35 RCA 143.49 kpO 239.65 VZ 26.490

GP -2.52 ZAL 136.02 ZAp 25.78 ET$ 173.43 ZAE 40.81ETE 176.93 ZAC 86.51ETC 256.00 CLP Z5.67

DLA 1.05 RAL 212.09 RAD 6567.8 VEL 11.856 pTH 2.10 VHp 6.658 DpA -3.44 RAp 184.80 ECC 1.5157

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2236.98 -20.11 42.90 72.94 110.57 21 5 18 1837.0 -17.15 35.47

4818.08 18.51 _07.76 72.46 68.18 10 5 47 4216.1 15.39 200.48

1973.03 -21.13 23.07 72.52 111.65 22 22 44 1373.0 -18.01 15.67

4555.25 19.53 188.14 72.01 66.91 11 22 17 3955.2 16.24 180.89

1755.92 -23.88 5.30 71.23 115.22 23 28 28 1155.9 -20.28 358.01

4345.12 22.25 170.84 70.67 63.35 12 25 55 3745.1 18.49 163.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.4123 TRA 8.5678 TC-12.4344 BAU 3.1897 SGT15739.086R 628.7 963 287.0 ST 3850.9 SR 565.6 $8 742.7

ROE .4306 RRA .1292 RC3 .2538 FAU .03971 RRT -.1583 RRF -.2113 RTF .9527 CRT -.4005 CRS .7073 CST -.9303

FDE -.7574 FRA 2.1054 FC3-1.7919 BSP 55840 S6815751.5 R23 .0610 R13 -.9527 LSA 3919.7 MSA 579.8 SSA 22.0

DOE 1.4765 BRA 8.5688 8C312.4370 FSP 1041 S6115739.3 SG2 620.8 THA 179.64 ELI 3857.6 EL2 517.4 ALF 176.57

LAUNCH DATE DEC 4 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN 26 1956

HELIOCENTRIC CONIC

RL 147.44 LAL -.00

RP 205.77 LAP -1.71

RE 337.346 GL 12.77

PLANETOCENTR]C CONIC

C3 20.061 VHL 4.479

LNCM AZNTH LNCN TIME

90.00 20 38 38

90.00 8 43 36

100.00 22 0 5

100.00 10 4 51

110.00 23 8 32

110.00 11 12 53

DIFFERENTIAL CORRECTIONS

TOE-1.§534 TRA 8.9257 TC-12.0250 BAU 3.2257

ROE .4446 RRA .1218 RC3 .2§20 FAU .03552

FDE -.7537 FRA 2.0228 FC3-1.5328 BSP 56075

DOE 1.6158 BRA 8.9268 8C312.0278 FSP 970

DISTANCE 911.040 EARTH TO MARS

LOL 71.88 VL 33.288 GAL -6.12 AZL 88.29 HCA 269.54 SMA 191.72 ECC .25320 INC 1.7136 vl 30.219

LC_ 341.43 VP 24.320 GAP -13.97 AZP 90.01 TAL 328.97 TAp 238.52 RCA 143.17 APO 240.26 V2 26.485

GP -2.48 ZAL 137.40 ZAP 25.40 ETS 173.40 ZAE 40.11 ETE 176.91 ZAC 86.74 ETC 255.97 CLP 25.29

DLA .20 RAL 213.18 RAD 6567.8 VEL 11.895 PTM 2.11 VHP 6.762 DpA -3.77 RAp 185.63 ECC 1.3301

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2221.38 -19.73 41,91 74.54 110,73 21 15 40 1621.4 -16.74 34.52

4852.86 19.43 210.07 74.45 68.99 10 4 29 4252.9 16,40 202.71

1958.69 -20.77 22.16 74.11 111.99 22 $2 43 1358.7 -17.60 14.80

4590.78 20.46 190.36 74.01 67.72 11 21 22 3990.8 17.26 183.03

1744.40 -23.54 4.58 72.79 115.53 23 37 37 1144.4 -19.91 357.32

4377.84 23.23 172.87 72.68 $4.19 12 25 51 3777.8 19.57 165.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15622.6 _ 631.5 SG3 266.4 ST 3973.3 SR 570.8 8S 728.6

RRT -.1784 RRF -.2336 RTF .9479 CRT -.4286 CRS .7248 CST -.9324

S6815835.2 R2S .0654 R13 -.9479 LSA 4036.3 HSA 572.8 8SA 21.5

96115823.0 SG2 621.3 THA 179.59 ELi 3981.0 EL2 514.6 ALF 176.42

LAUNCH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 147.44 LAL -,00

RP 206.81 LAP -1.70

RE 338.120 GL 12,35

PLANETOCENTRIC CONIC

C3 20.998 VHL 4.582

LNCH AZNTH LNCH TIME

90.00 20 49 4

90.00 8 41 47

100.00 22 10 7

100.00 10 3 25

110.00 23 17 42

110.00 11 12 19

FLIGHT TIM( 420.00 ARRIVAL DATE JAN 28 1966

DISTANCE 915.233 EARTH TO MARS

LOL 71.88 VL 33.296 GAL -6.38 AZL 88.30 HCA 270.81SMA 191.66 ECC .25§52 INC 1.6978 vl 30.219

LOP 342.69 VP 24.325 GAp -14.13 AZP 69.98 TAL 327.86 TAp 238.67 RCA 142.84 Apo 240.69 v2 26.480

GP -2.44 ZAL 138.76 ZAP 25.03 ETS 173.38 ZAE 39.43 ETE 176.89 ZAC 86.98 ETC 255.94 CLP 24.92

DLA -.62 RAL 214.26 RAD 6567.9 VEL 11.932 pTH 2.12 VHP 6.868 DpA -4.11 RAp 186.48 ECC 1.3A56

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2208.69 -lg.38 40.98 76.16 111.06 21 25 51 1606.7 -16.34 33.62

4889.40 20.30 212.39 76.47 69.83 10 3 16 4289.4 17.37 204.95

1945.24 -20.42 21.31 75.72 ll2.Sl 22 42 32 1345.2 -17.22 13.98

4828.09 21.36 192.80 76.04 68.57 11 20 31 4026.1 18.26 185.18

1733.70 -23.23 3.91 74.37 115.81 23 46 36 1133.7 -19.56 356.68

4410.39 24.18 174.92 74.73 65.07 12 25 50 3810.4 20.62 187.59

DIFFERENTIAL CORRECTIONS

TDE-1.6959 TRA 9.2919 TC-11.6198 BAU 3.2627

ROE .4592 RRA .1140 RC3 .2495 FAU .03140

FDE -.7471 FRA 1.9358 FC3-1.2946 BSP 56267

8OE 1.7570 8RA 9.2926 5C311.6223 FSP 899

LAL,_CH DATE DEC 4 1964

HELIOCENTRIC CONIC

RL 147.44 LAL -.00

RP 206.87 LAp -1.58

RC 358.890 GL 11.95

PLANETOCENTRIC CONIC

CS 22.001VHL 4.691

LNCH A ZMTH LNCH TIME

90.00 20 59 18 2192.88 -19.04

90.00 8 40 2 4925.69 21.14

100.00 22 19 59 1932.64 -20.10

100.00 10 2 3 4661.16 22.21

110.00 23 26 42 1723.80 -22.93

110.00 11 11 49 4442.77 25.09

DIFFERENTIAL CORRECTIONS

TOE-1.8377 TRA 9.8691 TC-11.2193 BAU 3.3007

ROE .4741RRA .1058 RC3 .2464 FAU .02738

FOE -.7373 FRA 1.8451 FC3-1.0774 85P 56464

BOE 1.8979 8RA 9.6697 BC311.2220 FSP 830

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SG715902.7 SGR 634.2 SG3 246.5 ST 4092.4 SR 575.7 SS 702.4

RRT -.1979 RRF -.25§6 RTF .9420 CRT -.4§43 CRS .7417 CST -.9337

56615915.3 R23 .0703 R13 -.9420 LSA 4153.5 HSA 566.2 SSA 21.0

S6113903.2 SG2 621.6 THA 179.55 EL1 4100.9 EL2 511.8 ALF 176.28

FLIGHT TIME 422.00 ARRIVAL DATE JAN 30 1966

DISTANCE 919.410 EARTH TO MARS

LOi. 71.88 VL 33.303 GAL -6.64 AZL 88.32 HCA 272.08 5HA 192.01 ECC .25794 INC 1.6821 vl 30.219

LOP 343.96 VP 24,329 GAP -14.29 AZP 89.94 TAL 326.73 TAp 238.81 RCA 142.48 APO 241.53 V2 26.474

GP -2.40 ZAL 140.09 ZAp 24.67 ETS 173.36 ZAE 38.76 ETE 176.87 ZAC 87.21 ETC 255.91 CLP 24.56

OLA -1.45 RAL 215.33 RAD 6567.9 VEL 11.974 pTH 2.13 VHP 6.976 DpA -4.46 RAp 187.30 ECC 1.3621

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

40.11 77.80 111.37 21 35 31 1592.9 -15.97 32.78

214.75 78.52 70.71 10 2 8 4325.7 18.31 207.19

20.52 77.35 112.61 22 52 11 1332.6 -16.86 15.22

194.86 78.10 69.47 11 19 44 4061.2 19.22 187.34

3.29 75.97 116.07 23 55 26 1123.8 -19.24 358.10

176.99 76.81 65.99 12 25 52 3842.8 21.64 169.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15981.2 SGR 636.8 863 227.2 ST 4207.4 SR 580.5 85 679.1

RRT -.2168 RRF -.2770 RTF .9350 CRT -.4770 CR8 .7577 CST -.9542

86815993.9 RZS .0758 R13 -.9351 LSA 4264.5 MSA 560.1 SSA 20.6

S6115961.8 562 621.7 THA 179.50 EL1 4216.6 EL2 509.1 ALF 176.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, t964)

LAUMCH DATE DEC A 1984

HELIO([NTRIC CONIC

RL 147.44 LAL -.00

RP 201.93 LAP -1.66

MC 338.657 GL 11.55

PLANETOCENTRIC COMIC

C3 23.0T2 VML 4.803

LNCH AZMTM LNCH TIM(

60.00 21 9 21

90.00 6 36 22

100.00 22 99 40

100.00 10 0 45

110.00 23 35 39

110.00 11 11ZZ

FLIGHT TIN( 424.00

O[STANCE 923.569

LOL 71.88 VL 33.311 GAL -6.91 AZL 86.33 HCA 273.34 SNA

LOft 345.23 VP 24.332 GAp -14.45 AZP 89,90 TA(. 325.59 TAp

GP -2.37 ZAL 141.41 ZAP 24.32 ETS 173.33 ZAI[ 36.10 ETE

OLA -2.22 flAL 216.38 MAD 6567.9 VEL 12.019 PTH 2.15 VHP

L-I TII4[ INJ LAT INJ LONG |NJ RT ASC INJ AZRTH INJ T|I4[

2179.95 -18.71 31.30 79.48 111.65 21 45 41

4961.70 21.93 217.07 80.59 71.62 10 1 4

1920.99 -19.T8 19.79 78.99 112.87 23 I 41

4693.98 23.03 197.12 80.18 70.39 11 19 1

1T!4.69 -22.88 2.72 77.58 116.31 24 4 7

4474.96 25.97 179.08 78.92 66.95 12 25 57

DIFFERENTIAL CORRECTIONs NID-CO4JNS( EXECUTION ACCUSACY

TOE-1.9011TRAIO.OS47 TC-10.6269 BAD 3.3404 SG716057,0 9_ $39.4 863 Z08.6

RDE .4018b RRA .0970 RC3 .2429 FAU .02346 RRT -.2353 _ -.2981RTF .9266

FOE -.7248 FRA 1.7500 FC3 -.8003 BSP 56813 SG016069.8 R23 .0421 515 -.9266

BOE 2.0407 MAIO.OSS2 K310.M_J6 F�P 762 S6116057.7 S_ 621.5 THA 179.46

LAUNCH DATE DEC 4 1964 FLIGHT TINE 426.00

I'iELIOCENTRIC COMIC DISTANCE 927.710

RL 147.44 LAL -.00 _ 71.68 VL 33.319 GAL -7.18 AZL 88.35 HCA 274.61StlA 192.30 ECC .26310 INC 1.6506

RP 207.00 LAP -1.66 LOP 346.50 Vff 24.333 GAP -14.62 AZP 69.67 TAL 326.44 TAp 239.05 RCA 141.71 APO 242.90

RC 340.420 &L 11.16 _ -2.33 ZAL 142.70 ZAP 23.98 ET3 173.31 ZNE 37.45 ETE 176.83 ZAC 87.69 ETC 255.6T
PLMA(TOCENTRIC CONIC

C3 24.216 VHL 4.92| DLA -2.99 5AL 217.41 RAID 6568.0 VI[L 12.066 PTH 2.16 VHP 7.199 OPA -5.16 MAp 189.09

LNCH AZNTH LNCM TIN( L-I TIM( INJ LAT INJ I.Q04G INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT

90.00 21 19 13 2167.86 -18.41 39.54 81.12 111.90 21 55 21 1567.9 -15.27

90.00 8 36 47 41197.43 22.88 219.43 82.70 72.57 10 0 4 4397.5 20.08

100.00 ZZ 39 10 1909.97 -19.50 19.10 80.65 113.12 23 11 0 1310.0 -IG.20

100.00 9 59 31 4730.58 23.00 199.40 82.30 71.36 11 16 92 4130.6 21.03

110.00 23 44 13 1706.35 -22.41 9.21 79.21 116.52 24 12 39 1106.4 -10.87

110.00 11 10 50 4506.96 26.81 181.19 81.07 67.95 12 26 S 5907.0 23.57

DIFFERENTIAL r,_RRECTION$ NIO-COuR�£ EXECUTION ACCURACY

TOE-2.1240 TRAIO.431T TC-10.4496 BAU 3.3815 SGT18131.6 Sr, M 641.9 _13 190.6

MDE .5055 RRA .0470 RC3 .9_i04_ FAU .01961 RRT -.9531RRF -.3186 RTF .9161

FOE -.7094 FRA 1.6510 FC3 -.7012 Blip 56746 _8816144.4 523 .0893 R13 -.9161

BDE 2.1633 BMAI0.4521 9C310,4450 FSP 696 $6116132.5 SG2 621.0 THA 179.42

ARRIVAL DATE FEB 1 1966

EARTH TO MARs

102.15 ECC .28047 IklC 1.8664 Vl 30.219

238.93 RCA 142.10 APO 948.20 V2 26.466

176.83 ZAC 87.45 (TC 23S.88 CLP 24.21

7.086 DpA -4.81 RAP 168.16 [CC 1.3787

leo CST TIM INJ 2 LAT INJ 2 LONG

1580.0 -15.61 32.00

4361.7 15.92 209.45

1320.9 -16.52 12.52

4096.0 20.14 189.51

1114.7 -18.84 355.56

3875.0 22.62 171.53

ORBIT DETERMINATION ACCURACY

ST 4318.3 S2 585.1 SS 655.9

CRT -.4978 CRS .7734 CST -.9339

LSA 4371.4 MSA 554.6 96A 20.1

ELI 4326.2 EL2 306.3 ALF 176.09

ARRIVAL DATE FEB 3 1966

EARTH TO MARS

VI 30.219

v2 26.458

CLP 23.87

ECC 1.3985

INJ 2LONG

31.27

211.72

11.86

191.70

355.07

173.52

ORBIT DETERMINATION ACCURACY

ST 4424.4 $R 589.4 SS 627.0

CRT -.5159 CRS .7886 CST -.9328

LSA 4473.7 MSA 549.1 $SA 19.7

EL1 4435.0 ELI 503.7 ALF 176.02

LAUNCH OATE DEC 4 1964 FLIGHT TIM[ 426.90

HELIOCENTRIC COMIC

RL 147.44 LAL -.OD

RP 207.06 LAp -1.63

RC 341.179 GL 10.77

PLANETOCENTRIC CONIC

CS 25.437 VHL 5.043

LNCH AZMTH LNCM TIME

90.00 21 28 55

90.00 6 35 15

lOO.O0 22 48 30

100.00 9 58 Zl

110.00 23 52 44

110.00 11 10 37

DISTANCE 931.830

LOL 71.88 VL 33.327 GAL -7.47 AZL 88.37 HCA 275.67 SMA

LOP 347.78 VP 24.334 GAP -14.80 AZP 89.83 TAL 323.27 TAp

GP -2.30 ZAL 143.96 ZAP 23.65 ETS 173.29 ZkE 36.81 ETE

ARRIVAL DATE FEB 5 1966

EARTH TO MARS

192.45 ECC .26584 INC 1.8348 vl 30.219

239.15 flCA 141.29 APO 243.61V2 26.449

176.80 ZAC 87.93 ETC 255.85 CLP 23.55

DLA -3.74 RAL 218.44 RAO 8568.0 VEL 12.117 PTH 2.17 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2156.58 -18.12 37.84 82.80 112.14 22 4 51

5032.93 23.36 221.79 84.83 73.56 9 59 8

1899.84 -19.22 18.47 82.32 113.34 23 20 10

4764.92 24.53 201.70 84.44 72.35 11 17 46

1698.77 -22.18 1.74 60.84 116.71 24 21 3

4338.75 27.60 183.33 83.24 68.98 12 26 15

DIFFERENTIAL CCRRECTIOI4S MID-COURSE ExECuTION ACCURACY

TOE-2.2676 TRA10.8572 TC-10.OG88 6AU 3.4250 SG716204.0 STAR 644.3 SG3 173.2

ROE .5218 RRA .0782 RC3 .2341FAU .01566 RRT -.2706 55F -.3387 RTF .g031

FOE -.6915 FRA 1.5477 FC3 -.5398 08P 56640 _,816216.8 823 .0976 813 -.9031

BOE 2.3269 68A10.8374 6C310.0716 FSP 631 SG116205.0 $62 620.2 THA 179.38

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 430.00

HELIOCENTRIC CONIC DISTANCE 935.929

RL 147.44 LAL -.00 LOL T1.66 VL 33.335 GAL -7.76 AZL 88.36 HCA 277.14 SMA

RP 207.17 LAp -1.61 LOP 349.02 V1P 24.334 GAP -14.96 AZP 89.80 TAL 322.09 TAp

RC 341.936 GL 10.40 r,p -2.27 ZAL 145.21 ZAP 23.33 [TS 173.26 ZAE 36.18 ETE

PLAN(TOCENTRIC CONIC

C3 26. 739 VHL 5.171 DLA -4.47 RAL 219.45 RAO 6566.1 VEL 12.170 PTH 2.18 VHP

LNCH AZ14TM LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT AS(: INJ AZRTH INJ TIME

90.00 21 38 26 2148.12 -17.65 37.19 84.50 112.35 22 14 12

90.00 8 33 48 50161.13 24.04 924.16 86.98 74.57 9 58 16

100.00 22 57 40 1890.49 -18.97 17.90 64.00 113.54 23 29 11

100.00 9 57 14 4790.99 25.21 204.00 86.61 73.38 11 17 13

110.00 0 5 2 1691.92 -21.97 1.32 82.49 116.87 0 33 14

110.00 11 10 18 4570.33 28.35 185.47 65.44 70.05 12 26 28

DIFFERENTIAL CaqRECTIONs MID-COURSE EXECUTION ACCURACY

TDE-2.4114 TRAlI.2730 TC3-9.7021BAU 3.4693 SGT16272.4 SGR 646.6 SG3 156.5

ROE -5386 RRA .0681RC3 .2293 FAU .01216 RRT -.2876 RRF -.3578 RTF .8865

FOE -.6709 FRA 1.4402 FC3 -.3938 BSP 56899 SG016285.3 R23 .1071 RI3 -.8865

BDE 2.4708 88A11.2732 8C3 9.7048 FSP 568 SG116273.5 SG2 619.3 THA 17g.34

7.314 DpA -5.52 RAp 189.8g ECC 1.4186

PO CST TIM INJ 2 LAT INJ 2 LONG

1566.6 -14.96 30.$9

4432.g 20.91 215.99

1299.8 -15.90 11.26

4164.9 21.88 193.90

1098.8 -16.41 354.63

3938.8 24.4g 173.34

ORBIT DETERMINATION ACCURACY

ST 4526.4 SR 593.3 SS 5g8.4

CRT -.5326 CRS .8037 CST -.g308

LSA 4570.9 MSA 544.0 SSA 19.3

EL1 4536.6 EL2 501.1 ALF 173.96

ARRIVAL OATE FEB 7 lg66

EARTH TO MARS

192.60 ECC .26870 INC 1.6189 V1 30.219

23g.23 RCA 140.85 APO 244.35 V2 26.438

176.78 ZAC 88.17 ETC 253.84 CLP 23.23

7.4310pA -5.88 RAp lgD.76 ECC 1.4401

PO CST TIM INJ 2 LAT INJ 2 LONG

1546.1 -14.67 29.96

4468.1 21.69 216.28

1290.5 -15.63 10.70

419g.0 22.69 lg6.10

1091.9 -18.18 354.23

3970.3 23.37 177.57

OR61T DETERMINATION ACCURACY

ST 4621.3 SR 597.2 SS 368.3

CRT -.5475 CRS .8188 CST -.9278

LSA 4683.2 MSA 539.3 SSA 18.9

EL1 4633.0 ELZ 498.5 ALF 175.90
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

_At_4CH DATE DEC 4 1954 FLIGHT TIN( 432.00 ARRIVAL DATE FEB 9 1946

HELIOCENTRIC CONIC

RL 147.44 LAL -.DO

IF tOT.ST LAP -1.58

RC 342.480 GL 10.03

PLANETOCEMTRIC CONIC

C$ 88.189 VHL 5.304

LNCH AZNTN LNCH TIME

90.00 21 47 47

90.00 8 32 24

rOD.DO 23 8 41

tOO.OO 9 58 12

liD.D0 0 13 15

llO.O0 11 10 1

DIFFERENTIAL CCRRECTION$

79E-2.5549 I:RAIl.TO05 TC3-9.3461 BAU 3.3157

ROE .5358 RRA .0575 RCS .2242 FAU .OOOS3

FOE -.6480 FRA 1.3285 FCS -.2628 BSP 56947

60E 2.6148 BRAll.TDO3 BCS 9.3487 FSP 507

DISTANCE 840.005

LOL 71.88 VL 33.345 GAL -8.03 AZL 68.40 HCA 278.40 SMA

LOP 350.29 VP 24,333 GAP -15.17 AZP 89.77 TAI. 3Zo.gD TAp

GP -2.23 ZAL 146.43 ZAP 23.02 ET$ 173.24 ZA( 35.56 ETE

EARTH TO MAR5

192.75 ECC .27168 INC l.SOE9 Vl 30.219

239.30 flEA 140.36 APO 245.11 V2 26.427

178.?5 ZAC 88.41ETC 255.85 CLP 22.92

DLA -5.18 RAL 220.44 RAD 8566.1VEL 12.227 PTH 2.EOVHp

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTM INJ TIME

2135.41 -IT.G0 36.59 88.20 112.55 ZZ 23 23

S103.03 E4.85 226.53 89.15 75.61 g 57 27

1881.89 -18.74 17.36 85.69 113.73 23 38 3

4832°60 25.65 205.31 88°79 74.44 11 16 44

1SSS.7T -21.78 .94 84.15 117.02 0 41 21

4601.69 29.06 187.64 87.67 71.I6 12 _44

MID-COURSE EXECUTION ACCURACY

SGT16339.8 8GR 648.8 SG3 140.5

RRT -.3040 flflF -.3760 RTF .8850

SG816352.4 R24 ,t182 Rl3 -.8650

S8118340o9 SG2 618o0 THA 179.31

7.550 DPA -6.25 RAP 191.65 ECC 1.4628

PO CST TIN INJ 2 LAT INJ Z LONG

1536.4 -14.39 29.58

4503.1 22.43 218.57

1281.9 -15.37 10.19

4232.8 23.48 195.32

1085.8 -17.98 353.87

4DOI.7 26.21 179.61

ORBIT DETERMINATION ACCURACY

ST 4712.1 SR 600.7 SS 556.6

CRT -.5810 CRS .8341 CST -.9235

LSA 4750.4 NSA 534.9 SSA 18.5

ELI 4724.2 ELI 498,0 ALF 175.66

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 434.00 ARRIVAL DATE FEB 11 1966

HELI_ENTRIC CCNIC

RL 147.44 LAL -,00

Rp 207.37 LAP -1.56

RC 543°441 GL 9.$7

PLANETOCENTRIC CONIC

C3 29.ll1 VI4t. 5.44E

LNCH AZNTH LNCH Till[

90.00 21 58 58

90,00 8 31 4

lO0.O0 23 15 52

lO0.O0 9 55 12

llO.O0 0 21ZO

110.00 11 9 49

DIFFERENTIAL CORRECTIONS

TOE-2.TO03 TRA12.I$70 TCS-9.0019 DAU 3.5646

ROE .5754 RRA .0464 RC5 .2188 FAU .00497

FOE -.8230 FRA 1.2125 FC3 -.1452 DIP 56927

BIDE 2,7605 BRA12.1371 BC3 9.0046 FSP 447

DISTANCE 944.058 EARTH TO MARS

LOt. 71.88 VL 33.351 GAL -8.36 AZL 68.41 HCA 279.66 SNA 192.90 ECC .27478 |NC 1.5869 Vl 30.219

LQP 351.55 Vie 24.330 GAP -15.37 A2P 89.73 TAL 319.70 TAp 239.38 RCA 139.89 APO 245.90 V2 26.415

GP -2.20 2AL 147.63 ZAP 22.72 ET$ 173.21 Z/ME 34.94 ETE 176.72 ZAC 88.63 ETC 255.83 CLP 22.62

DLA -5.88 RAIL. 221.43 RAID 6568.2 VEL 12.288 PTH 2.21VHP 7.673 DPA -8.82 RAP 192.55 ECC 1.4873

LoI TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

8127.44 -17.36 38.04 87.91 112.73 22 32 26 1527.4 -14.13 28.85

5137.68 25.28 228.91 91.34 78.67 9 56 42 4537.7 23.13 220.86

1874.02 -18.5E 16.88 87.39 113.89 23 46 48 1274.0 -15.14 9.72

4886.34 28.44 206.62 9|.DO 75.52 11 $6 18 4286.3 24.19 200.54

1680.31 -21.81 .61 85.82 11T.16 0 49 2O 1080.3 -17.79 355.56

4852,61 29.73 189.82 89.93 72.29 12 27 2 4032.8 27.02 181.68

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG718404.4 $GR 650.8 $G3 125.3 ST 4798.3 Sit 603.9 ss 504.2

RRT -.3202 RI_ -.3927 RTF .8367 CRT -.5754 CRS .6496 CST -.9180

S881641T.3 R23 .|314 R13 -.8367 LSA 4833.3 HSA 530.5 SSA 18.1

58116405.8 $82 616.5 THA 179,27 EL1 481D.9 EL2 493,5 ALF 175.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 5 1984 FLIGHT TIN( 140.00 ARRIVAL DATE APR Z4 1965

HELIOCENTRIC CONIC

RL 147.41LAL -.00 LOL 72.90 VL

RP Z45.01 LAp I.ZO LOP 188.94 VP 25.989 GAP 25.65 AZP 90.59 TAL

RC 123.213 GL 8.1R GP 1.55 ZAL 101.79 ZAP 178.02 ETS 156.09 ZAE

PLANETO¢I[NTR|C CONIC

C5 34,401 VHL 5.865 OLA 9.57 RAIL 178.52 RAID 8586.4 V(L 12.481 PTH 2.26 VHp 11.855 OPA .47

LNCH AZ14TH LNCH TIM( L-| T|NI[ INJ LAT INJ LONG INJ RT ARC INJ AZI_TH |NJ T|NE PO C$T TIM

90.00 17 5 12 2649.75 -27.21 70.95 52.85 98.17 17 49 22 2049.7

g0.00 7 52 41 4690.R4 15.10 200.08 46.99 65.60 8 50 52 4090.6

100.00 t8 51 tS 2672.21 -29.55 $0.30 52.81 99.27 19 10 47 1772.2

100.00 8 49 19 4445.59 18.41 181.31 46.40 64,66 10 5 25 3845.6

110.00 19 50 11 2125.16 -32.14 30.75 51.82 102.32 20 25 37 1525.2

110.00 R 46 52 4_95.40 19.97 165.90 44.66 61.46 10 57 55 5665.4

DIFFERENTIAL CGItR_CTION6 N|O-COURR[ EXECUT|CN ACCURACY

TOE .6065 "111A-1.51_9 _C3 .7696 BAU .3542 S4T 1917.9 SGR 614.2 Si3 158.9

ROE -.5T12 RRA -.2664 RC_ -.0315 FAU .05444 RRT .0319 RRF -.05£4 RTF -.7991

FOE -.1385 FItA .7836FC5--1.3499 9RP 5984 _ 2015.6 R23 -.0_42 813 -.7991

ROE .R346 9RA 1.6195 Be5 .7708 FSP 410 Sil 1917.7 Si2 815,9 THA .65

DISTANCE 578.545

55.941 GAL -2.50 AZL 68.17 HCA

EARTH TO MARS

116.04 $NA 280.65 ECC .45834 INC 1.3532 V| 30.223

352.42 TAp 108.45 RCA 14T.02 APO 574.84 V2 22.385

155.54 ETE .39 ZAC 90.34 ETC 256.04 CLP 176.33

RAP 165.99 (CE 1.5681

|NJ 2 LAT |NJ 2 LONG

-25.79 62.56

11.78 195.05

-26.97 41.86

12.86 174.32

-50.11 22.13

15.71 15R.02

ORBIT DETI[RM|NAT|(_I ACCURACY

ST 761.5 _R 565.2 SS 270.4

CRT -.6091CR$ -.5852 CST .9269

LSA 906.4 MSA 384.2 68A 32.6

EL1 876.6 EL2 355.8 ALF 146.98

LAUNCH OAT( OEC 5 1904 FLIGHT TII4[ 142.00 ARR|VAL DATE ApR 26 1965

H_LIOC(NTW|C C(:141C 03STANCE 3T9.816

RL 147.41LAL -.DO LGL 72.90 Vi. 55.799 GAL -2.15 AT| 88.48 HCA

RP 244.80 LAP 1.18 LGP 199.65 VP 23.7766Ap 25.05 AZP 90.60 TAL

RC 127.259 6t. 8.29 r,dP 1.57 2AL 100.94 ZAP 175.55 (TS 159.08 Z/ME

PLAN[TOC(NTR|C CONIC

C3 32,571 VHL 5.70? DLA 10,01 R/It. 177.77 RkO 9_.5 N(L 12,407 PTH 2.24 VHP 11.572 OpA .55

LNCM AZMTH LNCH TIN( L-I TIN( |NJ LAT INJ LONG |NJ RT AS(: |NJ AZNTH INJ 1|14£ PO CST TIM

90.00 18 50 41 2850.26 -27.21 70.94 51.25 98.15 17 42 51 2050.3

90.00 7 55 12 449k2.75 14.59 198.40 45.32 65.34 8 50 55 4062.7

100.00 18 24 58 2571.95 -29.S4 50.28 51.02 99.28 19 4 30 1772.0

100.00 8 49 34 4416.25 15.61 179.88 44.75 64.18 10 5 12 3816.5

110.00 19 44 27 2125.22 -32.11 30.61 58.25 102.41 20 19 51 1523.2

110.00 9 49 34 4257.T0 19.43 164.3t) 42.9T 60.95 10 ST tA 5657.8

OIFFER[MT|AL CORRECTIONS

TOE .5846 TRA-1.5751 TC$ .634R BAU .5645

ROE -.5352 RRA -.2462 RC5 -.0508 FAu .05618

FOE -.1316 FNA .T4_HP FC5-1.4934 98P 6265

60[ .6046 mRA 1.5945 8C3 .8572 FSP 432

EARTH

116.94 SMA 255.70 ECC .42483 INC

352.87 TAP 109.81 RCA 147.07 Al_)

153.26 ETE .63 ZAC 90.47 ETC

TO MARS

1.3186 vl 30.223

364.34 V2 22.407

256.03 CLP 175.82

RAp 186.36 ECC 1.3360

INJ 2 LAT INJ 2 LONG

-25.80 62.60

10.94 191.42

-26.97 41.64

12.01 172.74

-30.07 21.99

14.61 157.56

ORRIT DETERN|NATION ACCURACY

ST 759.8 SR 560.5 SS 268.4

CRT -.6795 CRS -.3635 CST .9226

LSA 900.9 MSA 388.3 SSA 33.8

EL1 875.9 EL2 357.5 ALF 147.23

MID-COURSE (XECUTI(_i ACCURACY

SIT 1858.2 SGR 611.5 Si3 162.3

RRT .0391 W 0.0556 RTF -.8054

$69 Z051.4 RZ3 -.OZD8 R13 -.8035

SG1 1958.4 si2 610.7 THA .77

LAUNCH OATE DEC 5 1964 FLIGHT TINE |44.00 ARRIVAL DATE 4pR 28 1965

_CLIOCEMTR|C C_NIC

RL 147.41LAL -.OO

RP 244.5? LAp 1.15

RC 129.306 GL 8.39

PLAMETO(ENTRIC CONIC

C3 30.876 VHL 5.557

LNCM AZI4TM LNCM T|N(

90.00 16 51 58

90.00 7 35 42

100.00 18 18 50

100.00 8 49 50

110.00 19 56 55

110.00 9 46 1T

OIFFERENT|AL C(:RR[CT|(_A9

TOE .5621 TRA-1.5461 TC5 .9102 9AU .5759

ROE -.5559 flRA -.2403 RC5 -.0296 FAU .05797

FOE -.1229 FRA .7642 FC3-1.G255 99P 6475

ROE .7766 BRA 1.5666 BC3 .9807 FSP 457

O|STAMC[ 581,478 EARTH TO MARS

LOt. 72.90 VL 35.$85 GAL -1.95 AZL 88.70 HCA 117.85 SMA 251.01ECC .41387 INC 1.3038 vl 30.223

LOP 190.75 VP 25.591 GAP 24.41 AZP 90.61TAL 355.33 TAp 111.17 RCA 147.12 APO 354.89 v2 22.429

GP 1.62 ZAL 100.05 ZAP 175.02 ETS 159.67 ZAE 153.04 ETE .87 ZkC 90.60 ETC 256.01CLP 175.30

DLA 10.45 RAL 176,99 RAD 656R.2 VEL 12.339 PTH 2.22 VHP 11,098 DPA .24 RAp 186.73 ECC 1.5081

L-| TIN( |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTM IMJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2651.41 -2T.22 71.07 49.66 96.11 17 36 g 2051.4 -25.82 62._8

4654.70 13.58 196.75 43.66 64.91 8 50 57 4034.7 10.09 189.79

2372.50 -28.55 50.31 49.45 99.26 18 58 3 1772.3 -26.97 41.86

4369.05 14.79 178,07 45.06 83.72 10 2 59 5789.0 11.14 171.18

2121.82 -32.09 30.50 48.64 102.46 20 13 55 1521.8 -30.04 21.89

4212.29 17.98 182.90 41.30 60.42 10 56 29 3812.3 13.91 156.15

MID-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

SIT 1898.5 _ 608.1 sis 171.1 ST 757.7 SR 557.6 SS 265.6

RRT .0454 RtRF -.0599 RTF -.8089 CRT -.6709 CRS -.3354 CST .9151

2089.0 R25 -.0194 R13 -.8090 LSA 894.8 MSA 392.0 SgA 34.7

SG$ 1998.7 _,_ 607.4 THA .87 EL1 868.9 EL2 360.5 ALF 147.45

LAUNCH OAT( DEC 5 1964 FLIGHT TIME 146.00 ARRIVAL DATE ApR 30 t965

HELIOCENTRIC CG04IC

RL 14?.41 LAL -.OO

RP 244.54 LAp 1.13

RC 151,411 _t. 8.48

PLAN(TO(D4TRIC COMIC

C3 29.505 VHL 5,415

LNCM AZMTH LNCH TIN(

gO.O0 16 45 5

90.00 7 34 9

100.00 18 11 51

100.00 8 50 2

110.00 19 32

110.00 9 45 54

DIFFERENTIAL C(:mR[CTION$

TOE .5405 TRA-1.5196

ROE -.5191 RltA -,2328

FOE -.1125 FRA .7637

602 .7494 BRA 1,5573

DISTANCE 383.510 EARTH TO MARS

LOL 72.90 VL 35.533 GAL -1.78 AZL 88.71HCA 118.75 SMA 246.69 [CC .40343 INC 1.2886 vl 30.223

LOP 191.98 VIP 23.A16 GAP 23.79 AZP 90.62 TAL 353.80 TAp 112.55 RCA 147.17 APO 346.21 V2 22.451

T,P 1.6T Z;q.. 9_.14 ZAP 174.51ET9 160.9T 2AE 152.87 ETE 1.11 ZAC 90.75 ETC 255.99 CLP 174.77

DLA 10.90 RAL 176.18 RAO 6568.2 VI[L 12.275 PTH 2.21 vHP 10.832 DpA .12 RAp 187.10 ECC 1.4823

L-I TIN( INJ LAT |NJ I._NG INJ RT ARC INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2653.18 -27.24 71.19 48.06 98.05 17 29 17 2053.2 -25.84 62.80

4606.75 12.77 195.08 4Z.00 64.51 8 50 56 4006.8 9.23 188.19

2375.24 -2R.58 50.38 47.83 99.25 18 51 25 1773.2 -26.99 41.93

4361.93 13.97 1T6.49 4_.40 65.30 10 2 44 3761.9 10.27 169.64

2120.96 -32.08 30.44 47.05 102.50 20 7 49 1521.0 -30.03 21.83

4106.97 17.12 161.44 39.63 59.95 10 55 41 3587.0 13.00 154.75

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9990 BAU .3076 SGT 2058.8 S_R 604.7 665 180.2 ST 754.8 SR 554.5 SS 262.1

RC3 -.0285 FAU .05979 RRT .0514RRF -.0650 RTF -.8148 CRT -.6627 CR5 -.3019 C$T .9048

FC3-1.7664 BSP 6671 SGB 2126.6 R25 -.0192 R15 -.8t49 LSA 887.8 MSA 395.6 SSA 35.7

9C3 .9894 F_P 485 SG1 2039.0 SG2 603.8 THA .96 EL1 863.4 EL2 363.1 ALF 147.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I, 1964)

LAUNCH DATE DEC 5 1964 FbIGHT TIHE 148.00 ARRIVAL DATE MAY 2 1965

HELIOCENTRIC CC_IIC

RL 147.41LAL -.00 LOL 72.90 Vb

RP 244.11 LAP 1,11 LOP 192.67 VP

RC 133.550 GL 8.57 GP 1.72 ZAL

PLANETOCENTRIC CONIC

C3 27.851 VHb 5.277

LNCH AZMTH LNCH TIME

90.00 16 37 58

90.00 7 34 33

1OO.00 18 5 2

100.00 8 50 10

110.O0 19 26 15

110.00 9 45 27

OIFFERENTIAL CORRECTIONS

TDE .5194 TRA-1.4898 TC3 1.0720 BAU .3993

ROE -.5030 RRA -.2252 RC3 -.0287 FAU .08189

FOE -.1011FRA .7622 FC3-1.9178 BSP 5840

806 .7231BRA 1.5067 DCS 1.0724 FSP 514

DISTANCE 385.295 EARTH TO MARS

35.409 GAL -1.62 AZb 88.73 HCA 119.66 SMA 242.71 ECC .39350 INC 1.2732 vl 30.223

23.250 GAp 23.17 AZP 90.63 TAb 354.28 TAp 113.94 RCA 147.21APO 338.22 v2 22.475

98.21 ZAp 175.99 ETS 162.04 ZAE 152.74 ETE 1.35 ZAC 90.86 ETC 255.98 CbP 174.24

DbA 11.36 RAL 175.35 RAO 6566.1 VEL 12.216 PTH 2.20 VHp 10.572 DpA .01 RAP 187.46 ECC 1.4584

L-I TIME INJ bat INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2655.56 -27.26 71.36 46.48 97.97 17 22 14 2055.6 -25.88 62.97

4378.95 11.95 193.45 40.36 64.14 8 50 52 3978.9 8.37 188.60

2374.75 -28.57 50.49 46.24 99.17 18 44 37 1774.7 -27.01 42.03

4634.99 13.14 174.91 39.75 62.91 10 2 25 3735.0 9.40 188.11

2120.64 -32.07 30.42 45.48 102.51 20 I 35 1520.6 -30.02 21.81

4161.86 16.26 180.00 37.98 59.51 10 54 49 3561.9 12.09 153.37

MID-COURSE EXECUTION ACCURACY (X_61T OETERMINATION ACCURACY

SGT 2078,3 SQR 601.1 SG3 189.7 ST 751.1 SR 551.2 SS 258.1

RRT .0373 RRF -.0708 RTF -.8205 CRT -.6545 CRS -.2835 CST .8918

SGB 2163.6 R23 -.0196 R13 -°8206 bSA 879.8 MSA 399.1 SSA 36.6

881 2078.8 SG2 800.0 THA 1.03 EL1 857.1 Eb2 585.2 ALF 147.82

LAUNCH. OATE DEC 5 1964 FLIGHT TINE 150.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC C._NIC DISTANCE 387.4|9 EARTH TO MARS

RL 147.41 LAL -.00 LOt. 72.90 VL 35.290 GAL -1.45 AZL 86.74 HCA 120.57 SMA 239.04 ECC .38403 INC 1.2575 vl 30.223

RP 243.87 LAP 1.08 LOP 193.48 vP 23.091 GAP 22.56 AZP 90.64 TAL 354.77 TAp 115.34 RCA 147.24 APO 360.84 V2 22.498

RC 135.719 GL 8.65 GP 1.78 ZAL 97.24 2AP 173.43 _T9 162.93 ZAE 132.66 ETE 1.60 2AC 91.00 ETC 255.97 CLP 173.70

PLANE TOCENTRIC CO(qIC

C3 26.504 9HL 5.148 DLA 11.81RAL 174.48 RAD 8588.1VEL 12.161 pTH Z.18 VHp 10.319 DpA -.09 RAp 187.82 (CC 1.4362

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZ14TH INJ TIME PO CST TIN INJ 2 bat INJ 2 LONG

go. O0 16 30 43 2658.51 -27.29 71.58 44.87 97.87 17 15 1 2058.5 -25.92 63.18

90.00 7 34 55 4351.35 11.12 191.84 38.73 63.79 8 50 46 3951.3 7.51 185.05

100.00 17 58 5 2378.82 -28.80 50.84 44.65 99.10 18 37 40 1776.8 -27.04 42.18

100.00 8 30 15 43011.27 12.30 173.36 38.12 62.54 10 2 4 3708.3 8.53 168.61

110.00 lg 19 52 2120.83 -32.08 30.43 43.88 102.50 19 55 13 1520.8 -30.02 21.82

110.O0 9 44 56 4137.03 15.40 158.59 36.34 59.10 10 53 53 3537.0 11.19 152.O2

DIFFERENTIAL CORRECTI(_IS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4984 TRA-1.4592 TC3 1.1804 BAU .4113 SGT 2118.5 SGR 597.2 SG3 199.8 8T 746.1SR 547.8 SS 253.7

ROE -.4877 RRA -.2180 RC3 -.0244 FAU .08371 RRT .0634 RRF -.0774 RTF -.8263 CRT -.6460 CRS -.2192 CST .8754

FOE -.0884 FR4 .7596 FC3-2.0811BSP 7006 S_ 2201.1 R23 -.0203 R13 -.8264 LSA 870.4 MSA 402.6 SSA 37.6

DOE .6973 BRA 1.4754 8C3 1.1807 FSP 548 SGt 2118.9 SG2 595.9 THA 1.11 EL1 849.7 Eb2 367.2 ALF 147.96

LAUNCH DATE OEC 5 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC CONIC

RL 147.41 LAL -.O0

RP 243.63 LAP 1.06

Re 137.915 GL 8.72

PLANETOCENTR|C CONIC

C3 25.257 VHL 5.025

LNCH AZMTH bMCfl TIRE

90.00 16 23 18

90.00 7 $5 13

100.00 17 50 56

100.O0 8 50 17

110.00 19 13 21

110.00 9 44 Zt

DIFFERENTIAL CORRECTIONS

TOE .4774 TRA-1.4275 TC3 1,2534 BAU .4233

ROE -.4729 RRA -.2111 RC3 -.0218 FAU .06580

FOE -.0743 FRA .7555 FC3-2.2555 BSP 7150

8DE .6720 9RA 1.4450 BC3 1.2536 FSP 579

DISTANCE 38g,669 EARTH TO MARS

LOL 72.g0 VL 35.177 6Ab -1.29 AZL 88.76 HCA 121.49 SMA 235.85 ECC .37502 INC 1.2414 VI 30.223

LOP 194.39 vP 22.941 GAp 21.g4 AZP 90.65 TAb 355.26 TAp 116.75 RCA 147.28 APO 324.02 v2 22.522

GP 1.84 ZAL g8.26 Zkp 172.gl ET$ 163.6g ZAE 152.62 ETE 1.86 ZAC 91.15 ETC 255.95 CLP 175.15

DL4 12.27 RAL 173.59 RAD 6568.0 VEb 12.109 PTH 2.17 VHp 10.073 DPA -.19 RAp 188.18 ECC 1.4157

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2862.03 -27.32 71.83 43.28 97.75 17 7 40 2062.0 -25.97 83.42

4523.99 10.30 190.28 37.11 63.48 8 50 37 3924.0 6.65 183.48

2379.43 -28.82 50.83 43.06 99.00 18 30 35 1779.4 -27.08 42.36

4261.83 11.47 171.84 56.49 62.21 10 1 39 3681.8 7.66 165.13

2121.52 -32.09 30.48 42.30 102.48 19 48 43 1521.5 -30.04 21.87

4112.50 14.53 157.22 34.71 58.71 10 52 53 3512.5 10.29 150.69

MID-COURSE ExECuTION ACCURACY ORBIT DETERMIHATIOH ACCURACY

SGT 2158.1 SGR 593.2 SG3 210.3 ST 739.8 SR 544.2 SS 248.8

flRT .0698 RRF -.0846 RTF -.8320 CRT -.6373 CRS -.1685 CST .8549

SGB 2238.1 R23 -.0219 R13 -.8322 bSA 859.7 MSA 408.1 SSA 58.6

SGI 2158.5 SG2 591.6 THA 1.19 ELI 841.1 EL2 368.9 ALF 148.04

LAUNCH DATE DEC 5 1964 FLIGHT TIM( 154.O0 ARRIVAL DATE NAY 8 !985

HELIOCENTRIC CONIC

RL 147.41LAL -.00

RP 243.$8 LAp 1.03

RC 140.154 GL 8.78

PLANETOCENTRIC CONIC

C3 24.103 VHL 4.909

LNCH AZMTH LNCH TIM(

90.00 18 15 45

90.00 7 35 28

100.00 17 43 40

100.00 8 50 14

110.00 19 6 43

110.00 9 43 40

DIFFERENTIAL CC]RRECTIONS

TOE .4558 TRA-1.3950 TC3 1.3513 BAU .4355

ROE -.4588 RRA -.2043 RC3 -.0181FAU .06804

FOE -.0597 FRA .7500 FC3-2.4441BSIP 7324

DOE .6467 BRA 1.4099 BC3 1.3514 FSP 615

DISTANCE 392.033 EARTH TO MARS

72.90 VL 35.088 GAL -1.14 AZL 88.77 HCA 122.40 SMA 232.50 ECC .36843 INC 1.2250 vl 3D.223LOL

LOP 195.30 _ 22.799 GAp 21.34 AZ1P 90.66 TAt. 355.77 TAP 118.16 RCA 147.31 APO 317.70 V2 22.547

GP 1.89 ZAL 95.26 ZAP 172.36 ETS 164.33 ZAE 152.63 ETE 2.12 ZAC 91.27 ETC 255.94 CLP 172.60

DLA 12.73 RAL 172.68 flAD 6568.0 VEL 12.062 PTH 2.16 VHP 9.833 DpA -.29 RAp 188.53 (CC 1.3967

L-I TIME INJ LAT INJ LONG INJ RT ASC IN.I AZMTH INJ TIME PC) CST TIM INJ 2 bAT INJ 2 LONG

2666.07 -27.38 72.12 41.69 97.60 17 0 11 2066.1 -26.02 63.71

4496.94 9,47 168.70 35.50 63.19 6 50 25 3896.9 5.80 181.95

2382.55 -26o66 51.05 41.48 98.89 18 23 22 1782.5 -27.13 42.58

4238.72 10.64 170.35 34.86 61.90 10 I 10 3655.7 6.80 163.67

2122.67 -32.10 30.57 40.73 102.43 19 42 6 1522.7 -30.08 21.95

4068.35 13.68 155.67 33.10 511.36 10 51 49 3488.3 9.39 149.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 21g7.5 Sf_ 588.g SG3 221.4 ST 731.6 SR 540.4 SS 244.0

RRT .0?69 RRF -.0923 RTF -.8378 CRT -.6275 CRS -.1134 CST .8315

Sr._ 2275.1 R23 -.0229 R13 -.8380 LSA 847.0 MSA 40g.6 SSA 3g.7

SG1 2196.D SG2 587.0 THA 1.27 EL1 630.8 EL2 370.6 ALF 148.05
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JPl. TM 33-1OO IrANTH--MAN$ TRAJECTORIES (VOL. I. 1964)

LAuNCN GATE DEC S ]964 FL|GHT T|NE 156.0D ARRIVAL DATE MAY 10 1945

HELIOCENTRIC CONIC

EL 147.41LAL -.DO

Re 145.12 LAP 1.01

RC 142.373 GL 8.84

pLAN(TO([NTRIC CONIC

C3 23.035 VHL 4.T99

LNCH AZNTH LNCH T|HE

90.00 16 8 4

90.00 T 55 39

100.00 17 36 17

100.00 8 50 T

110.00 18 59 $6

110.00 9 42 55

OIFFERENTIAL CORRECTIONS

TOE .4551 TRA-1.3630

ROE -.4455 RRA -.1976

FOE -.0437 FRA .7431

BOA .6225 BRA 1.3773

DISTANCE 394.501

LOL ?2.90 VL 34.964 GAL -.96 AZL 88.79 HCA 123.32 SMA

LOP 196.22 Vp EZ.66A GAP 90.73 AZP 90.66 TkL 356.26 TAp

;p 1.99 ZAL 94.24 ZAp 17|.60 ET$ 164.89 ZA( 152.68 ETA

EARTH TO MARS

226.56 ECC .55825 INC 1.2069 Vl 30.225

119.59 RCA 147.55 APO 511.83 V2 EE.STE

2.39 ZAC 91.41 ETC 255.93 CLP 172.03

OLA 13.19 Ra4. 171.74 MAD 6567.9 _(L 12.017 PTH 2.14 YHP 9.599 DpA -.36 RAp 166.96 [CC 1.$791

L-| T|ME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIM( PO CST TIN IMJ 2 LAT INJ 2 LONG

2670.61 -27.40 72.45 40.11 97.45 16 52 35 ZOTO.$ -26.08 $4.02

44T0.25 6.65 167.17 53.90 62.93 6 50 9 3870.3 4.65 160.45

2326.14 -28.70 51.31 39.90 98.76 18 |6 3 1786.1 -27.19 42.63

4229.96 9.81 168.89 33.28 61.62 10 0 37 3630.0 5.94 162.24

2124.27 -32.13 30.66 39.16 102.36 19 35 22 1524.3 -30.09 22.06

4064.60 12.82 134.56 32.50 56.04 10 50 40 3464.6 8.51 146.12

MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4512 BAU .4471 SGT 2237.1 $GR 564.4 SG3 233.1 ST 723.1SR 536.5 96 239.3

RC3 -.0140 FAu .07036 RRT .DIN4 RRF *.1009 RTF -.6430 CRT -,6177 CRS -.0506 CST .6020

FC3-2.6443 BSP 7467 _ 2312.Z R23 -.0246 613 -.6432 LSA 654.0 MSA 413.2 SSA 40.9

BC3 1.4516 FSP 652 SG1 2237.7 $(;2 562.2 THA 1.36 EL1 819.9 EL2 372.1ALF 148.06

LAUNCH OATE DEC 5 1964 FLIGHT TIME 158.00 ARRIVAL DATE NAY 12 1995

HELIOCENTRIC CONIC

RL 147.41LAL -.00

RP 242.67 LAP .98

RC 144.629 GL 6.86

PLANETOCENTRIC CONIC

C3 22.046 VHL 4.695

LNC_ &ZldTH LNCH TIME

90.00 16 0 17

90.00 7 35 46

100.00 17 28 47

100.00 8 49 56

110.00 18 53 6

110.00 9 42 5

DIFFERENTIAL CGRRECTION$

TOE .4134 1WA-1.3501

RDE -.4323 RRA -.1914

F0[ -.0270 FRA .7546

00( .5982 6RA 1.5438

DISTANCE 597.064 EARTH TO MARS

LOL 72.90 VL 34.663 GAL -.83 AZL 88,81 HCA 124.23 SMA 226.86 ECC .35047 INC 1.1910 vl 30.223

LOP 197.14 VP 22.53T GAP Z0.13 AZP 90.67 TAL 356.79 TAP |21.02 RCA 147.35 APO 306.37 V2 22.509

GP 2.02 ZAL 93.20 ZAP 171.25 ET6 165,36 ZAE 152.78 ETA 2.66 ZAC 91.55 ETC 255.92 CLP 171.46

DLA 13.64 RAL 170.77 MAD 6567.9 VI[L 11.976 PTH 2.13 VHP 9.371 DpA -.46 RAP 189.22 ECC 1.3626

L-| T|ME |HJ LAT IMJ LONG |NJ RT ASC INJ AZM_H IMJ T|Mf. PO CST TIM INJ 2 LAT INJ 2 LONG

2675.61 -27.44 72.80 36.54 97.27 16 44 52 2075.6 -26.15 14.37

4443.97 7.63 165.66 32.32 62.70 6 49 50 3844.0 4.11 170.97

2390.16 -26.74 51.60 38.35 96.61 16 6 36 1T90.2 -97.25 43.12

4204.65 8.96 167.46 31.70 61.37 10 O 1 3604.6 5.09 160.84

2126.26 -32.16 50.63 37.60 102.26 19 28 34 1526.3 -30.13 22.20

4041.31 11.96 153.26 99.91 57.74 10 49 26 _J41.3 7.64 146.68

MID-COUR_ (XECUT[ON ACCuRACy ONOIT D(T[RRINATION ACCURACY

TC5 1.5536 6AU .4579 SGT 2274.3 SGR 579.8 SG3 245.2 ST 712.3 SR 532.5 $S 234.9

RC3 -.0012 FAU .07276 RRT .0930 RMF -.1101 RTF -.6479 CRT -.6064 CflS .0163 CST .7686

FC3-2.6572 BSP 7633 $68 2347.1 R23 _.0259 R13 -.6461 LSA 618.6 MSA 416.9 $SA 42.1

BC3 1.5537 FSR 692 SGI 2275.0 $62 577.1 THA 1.45 ELI 6OT.O EL2 373.7 ALF 147.98

LAUNCH DATE DEC 5 1964 FLIGHT TIM( 160.00 ARRIVAL DATE MAY 14 1965

_LIOC_NIRIC CONIC

RL 147.41 LAL -.OO LOt. 72.90 VL

RP 242.60 LAP .96 LOP 198.06 VP

RC 14_.900 GL 6.91Ge Z.Og ZAL

PLAN(TOCENTRIC CONIC

C3 21.133 YHL 4.§97

LNCH AZMTH L_CH TIME

90.00 15 52 24

90.00 ? 55 48

100.00 17 21 13

100.00 8 49 40

110.00 16 46 lZ

110.00 9 41 9

DIFFERENTIAL CORRECTIONS

TOE .5911TRA-l._9?6 TC3 1.6602 2AU .4690

ROE -.4200 RRA -.1659 RC3 -.0035 FAU .07531

FOE -.0083 FRA .7252 FC_-3.0651 BmP 7786

BOA .5739 BRA 1.3108 BC3 1.6902 FSiP 734

DISTANCE 39g.713 EARTH TO MARS

34.770 GAL -.69 AZL 68.83 HCA 125.15 SMA 224.53 ECC .34505 INC 1.1734 vl 50.223

22.416 GAp 19.53 AZP 90.66 TAL 357.31 TAp 122.47 RCA 147.37 APO 301.29 V2 22.624

92.14 Zkp 1T0.65 ETS 165,TT ZN[ 152.91 ETA 2.95 ZAC 91.69 (TC 255.91 CLP 170.69

OLA 14.09 RAL 169.79 RAO 6567.9 VEL 11.938 PTH 2.12 VHP 9.149 DPA -.54 RAP 186.56 ECC 1.3478

L-I TIN( IHJ LAT INJ LONG |NJ RT ASC |NJ A_ATH |MJ TIME PO CST TIM |MJ 2 LAT |HJ 2 LONG

2661.01 -2/.49 73.19 $6,97 97.06 16 37 5 2061.0 -26.22 S4.75

4418.15 7.02 164.21 30.76 62.50 6 49 26 3816.1 3.26 177.53

2304.57 -29.78 51.92 36.77 90.44 18 1 7 1764.6 -27.31 43.43

4179.81 6.17 166.07 30.14 6-1.15 g 59 20 3576.8 4.Z6 159.46

2128.63 -32.19 31.01 36.05 102.16 19 21 41 1526.6 -30.18 22.37

4018.52 11.15 132.04 28.34 57.48 10 46 6 3418.5 6.76 145.67

NIO-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2312.6 SGM 575.0 ST,3 256.0 ST 700.0 9M 526.3 SS Z31.1

RRT .101_J RWF -.1207 RTF -.6528 CRt -.5935 ORS .0943 CST .7266

S_ 2363,0 M23 -.0_75 R13 -.8330 LSA 601.9 MSA 421.4 SMA 43.3

SGI 2-313.4 $GZ 571.6 THA 1.36 ELl 792.5 ELI 375.6 ALF 147.83

LAUNCH DATE 0EC 5 1964 FLIGHT TIN[ 162.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC C(_41C

RL 147.41LAL -.00

RP 242.34 LAP .93

MC 149.164 GL 6.93

eLAN_1OCEN7111C CONIC

C3 20.287 VHL 4.504

LNCH ATHTH LNCH TIN(

90.00 15 44 25

90.00 7 35 45

100.00 17 15 33

100.00 8 49 18

110.00 18 39 12

110.00 9 40 6

OIFF(RENTIAL CCRRECTIONS

TOE .3846 TRA-1.2499 TC3 1.6002 6Au .4662

ROE -.4084 RRA -.1794 RC3 .0027 FAU ,07766

FOE .0145 FRA .7164 FC3-3.3233 $6P 7553

6DE .5610 BRA 1.2627 8C3 1.8002 FSP 762

DISTANCE 402.444

LOL 72.90 VL 34.67R GAL -.54 AZL 811.84 HCA

LOP 196.98 VIP 22.302 GAP 16.94 A2P 90.68 TAL

r,_ 2.16 ZAL 91107 ZAP 17'0.D6 (T6 166.13 ZA(

EARTH TO MARS

126.06 Si4A 221.96 ECC .33598 INC 1.1554 vt 30.223

557.84 TAp 125.91 RCA 147.39 APO 294.54 VZ 22.651

153.08 ETA 3.26 ZAC 91.83 ETC 255.90 CLP 170.29

DLA 14.53 RAL 168.78 MAD 6967.8 VEL 11.002 pTH 2.11Vt4P 8.632 DPA -.61 RAp 189.69 ECC 1.3339

L-I TIN[ INJ LAT INJ LONG INJ 6T ASC INJ AZI4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2689.80 -27.54 T3.61 35.41 96.66 16 L_J 12 2086.6 -26.30 65.16

4392.79 6.22 162.76 29.20 62.32 8 46 56 3792.8 2.47 176.11

231VJ.37 -26.63 32.27 35.22 96.27 17 53 32 1796.4 -27.39 43.7?

4135.46 7.37 154.T0 26.56 60.95 9 56 34 3355.5 3.44 158.12

2131.35 -32.23 31.21 34.51 102.04t 19 14 43 1331.3 -30.23 22.57

3996.24 1D.33 |30.63 26.76 37.23 10 46 44 3366.2 5.94 144.49

MIO-C_UR_J( (XI[CUTIGH ACCURACY OROIT DETERNINATION ACCURACY

SGT 2556.4 SGM 370.5 SG3 271.1 ST 696.1 SR 524.3 SS ZIg.2

RRT .1017 RRF -.1353 RTF -.8633 CR T -.6009 CRS .1895 C$T .6508

2427.4 623 -.0403 R13 -.8635 LSA 795.5 MSA 420.9 99A 43.8

361 2360.1 $62 367.4 THA 1.50 ELI 78g.2 EL2 369.6 ALF ]47.?7
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE OEC 5 1964 FLIGHT TIME 164.00 ARRIVAL DATE MAY 18 1965

HELIOCENTR|C CONIC DISTANCE 405.246 EARTH TO MARS

-.40 AZL 88.86 HCA 127.00 SNA 219.78 ECC .52926 INC 1.1388 vl 50.225

Also 292.12 V2 22.678

ETC 255.89 CLP 169.69

RL 147.41LAL -.DO LOt. 72.90 VL 34.593 GAL

RP 242.06 LAp .91 LOP 199.90 VP 22.195 GAP 18.35 AZP 90.68 TAL 358.37 TAp 125.37 RCA 147.40

RC 151.478 _L 8.94 GP 2.24 ZAL 89.99 ZAP 169.45 ETS 166.44 ZAE 153.29 ETE 3.58 ZAC 91.98

PLANETOCENTRIC CONIC

C3 19.507 VHL 4.41T OLA 14.96 RAL 167.76 RAD 6967.8 VEL 11.970 pTH 2.11VHP 8.721DpA -.88 RAp 190.21ECC 1.5210

LNCH AZMTH LNCH TIM( L-| TIME |NJ LAT INJ LONG INJ RT A3C |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 58 25 2692.94 -27.55 74.04 53.87 98.66 16 21 18 2092.R -26.37 65.59

90.00 7 35 38 4388.t0 5.44 181.38 27.67 82.17 8 48 24 5768.1 1.67 174.73

100.00 17 5 52 2404.39 -28.98 52.64 33.68 98.08 17 45 56 1804.4 -27.46 44.12

100.00 $ 48 51 4131.79 6.58 163.39 27.05 60.78 9 57 43 3531.9 2.64 156.82

110.00 18 32 11 2154.30 -32.27 31.43 32.98 101.94 19 7 45 1534.3 -30.29 22.78

110.00 9 39 1 3974.64 9.53 149.67 2§.25 §T.O2 lO 45 15 5374.6 5.12 143.35

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3557 TRA-1.2232 TC3 1.8922 8AU .4935 SGT 2368.4 Sr_ 565.3 $83 295.1 ST 676.9 SR 519.7 SS 226.4

ROE -.5970 RRA -.1734 tiC3 .0104 FAU .08099 flRT .1186 RRF -.1444 RTF -.8642 CRT -.5776 CRS .2641 CST .6118

FOE .0322 FRA .7000 FC3-3.5811 81P 7959 SGB 2454.4 R23 -.0391 R13 -.9645 LSA 771.6 MSA 426.7 SSA 45.7

BOE .5330 BRA 1.2354 8C3 1.8923 FSP 832 SGI 2389.4 Sr_ 561.0 THA 1.70 EL1 766.9 EL2 374.5 ALF 147.42

LAUNCH DATE DEC 5 1964 FLIGHT TIME 166.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC C_NIC DISTANCE 408.117 EARTH TO MARS

RL 147.41LAL -.DO LOL 72.90 VL 34.510 GAL -.27 AZI. 88.88 HCA 127.93 SMA 217.89 ECC .32286 INC 1.1178 vl 30.223

RP 241.79 LAp .88 LOP 200.83 VP 22.094 GAP 17.77 AZP 90.69 TAL 358.90 TAP 126.82 RCA 147.41 APO 287.98 V2 22.706

RC 153.781 GL 8.94 _ 2.32 ZAL 88.91 ZAP lf_.84 ET9 166.71 Z/dE 153.54 ETE 3.92 ZAC 92.13 ETC 255.88 CLP 169.08

PLAN(TOCENTRIC CONIC

CS 18.795 VHL 4.334 OLA 15.39 RAL 168.73 RAD 6567.S VEL 11.839 PTH 2.10 VMP 8.515 DPA -.74 RAp 190.94 ECC 1.9092

LNCH AZMTH LNCH TIME L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 lS 28 23 2899.11 -27.63 74.50 32.33 96.44 16 13 23 2099.1 -26.49 66.03

90.00 7 59 22 4344.03 4.67 180.03 26.16 62.04 8 47 48 3744.0 .89 173.39

100.00 16 58 9 2409.65 -28.93 53.02 32.15 97.88 17 38 19 1809.6 -27.53 44.90

100.00 8 48 17 4108.74 5.82 162.10 25.53 60.63 9 56 46 3508.7 1.86 155.55

110.00 1O 25 R 2137.47 -32.31 31.67 31.47 101.81 19 0 46 1937.5 -30.39 23.00

110.00 9 $7 47 3953.67 8.75 148.34 23.73 56.82 10 43 41 3353.7 4.33 142.25

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .3286 TRA-1.1973 TCS 2.0016 8AU .5027 _k'eT 2427.7 _ 560.2 983 300.5 ST 658.7 SR 51§.2 SS 226.9

ROE -.5892 RRA -.1977 RCS .0182 FAU .08581 RRT .1357 RRF -.1588 RTF -.8670 CRT -.5533 CRS .3579 CST .5535

FOE .03§3 FRA .6892 FC3-3.892408P 8240 S_ 2491.5 R23 -.0550 R13 -.8873 LSA 748.5 NSA 434.3 SSA 47.4

SOS .5071 8RA 1.2089 SCS 2.0017 FSP 879 SG1 2429.0 982 554.7 THA 1.89 EL1 745.3 EL2 379.3 ALF 147.08

LAUNCH DATE DEC 5 1944 FLIGHT TIME 188.00 ARRIVAL DATE HAY 22 1965

HELIOCENTRIC CONIC DISTANCE 411.050 EARTH TO MARS

RL 147.41LAL -.00 LOt. 72.90 VL 54.431 GAL -.14 AZL 88.90 HCA 128.85 SMA 215.76 ECC .31877 INC 1.0982 vl 30,223

RP 241.51 LAP .86 LOP 201.76 VP 21.999 GAP 17.19 AZP 90.89 TAL 359.43 TAp 128.26 RCA 147.41 Apo 284.11 v2 22.734

RC 156.092 GL 9.92 GP 2.41 ZAL 67.81 ZAP 168.22 ETS 166.95 ZAE 153.85 ETE 4.27 ZAC 92.28 ETC 255.87 CLP 168.46

PLANETOCENTRIC CONIC

C3 18.119 VHL 4.E87 DLA IS.RO RAL 188.69 RAD 6587.? VEL 11.81t PTH 2.09 VHP 8.314 OpA -.79 RAP 19D.85 ECC 1.2962

INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT |NJ 2 LONGLNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.0D 15 20 21 2705.5% -27.68 74.96

90.00 7 35 I 4320.66 3.92 176.72

100.00 16 50 20 2415.08 -28.98 53.42

100.00 8 47 3? 4086.38 5.07 160.87

110.00 18 16 S 2140.63 -32.36 31.92

|10.00 9 58 27 3933.39 8.00 147.46

DIFFERENTIAL C(_RECTION9

TOE .3049 TRA-1.1919 TCS 2.1193 BAU .5134

ROE -.3T59 RRA -.1819 RCS .0290 FAU .0869_

FOE .0796 FRA .$634 FCS-4.1593 BSP 8348

ROE .4838 8RA 1.1751 8CS 2.1195 FSP g23

LAUNCN DATE DEC 5 1964

30.81 96.21 16 5 27 2105.6 -26.55 66.49

24.66 61.93 8 47 l 3720.7 .14 172.08

30.63 97.89 IT 30 41 181§.1 -27.61 A4.88

24.03 60.SO 9 55 44 3486.4 1.10 154.33

29.96 101.67 18 53 46 1540.8 -30.42 23.24

22.23 56.65 10 42 1 3353.4 3.96 141.19

ORBIT DETERNINATION ACCURACY

ST 639.4 SR 510.5 SS 226.4

CRT -.5559 CRS .4420 CST .4924

LSA 725.4 MSA 438.2 SSA 49.2

ELI 723.9 EL2 381.2 ALF 146.52

ARRIVAL DATE MAY 24 1965

EARTH TO MARS

88.92 PiCA 129.79 SMA 213.95 ECC .31097 INC 1.0781 vl 30.223

90.69 Tkl. 359.96 TAp 129.75 RCA 147.41 APO 280.48 V2 22.762

MID-COURSE EXECUTION ACCURACY

SGT 2492.8 9GR 554.9 SG$ 318.2

RRT .1502 RRF -.1722 RTF -.8710

S_ 2524.5 R23 -.0349 R13 -.8713

SGt 2484.2 882 _48.3 THA 2.04

FLIGHT TIME t70.00

HELIOCENTRIC O_AIC DISTANCE 414.040

RL 147.41 LAL -.00 LOt. 72.90 VL 34.355 GAL -.01 AZL

RP 241.22 LAP .83 LOiS 202.69 VP 21.910 GAP 16.62 AZP

RC 158.408 64. 8.89 GP

PLAM(TOCENTR IC CONIC

C3 17. 504 VHL 4.184 DLA

2.49 ZAL 86.72 ZAP 167.56 ST9

16.20 RAL 164.61RAD 6567.7 V(L

154.14 ETE 4.65 ZAC 92.45 ETC 255.86 CLP 167.83

LNCH AZI4TH LNCH TIME L-I TIN( INJ LAT

9O.OO 15 12 20 2712.13 -27.73

90.00 7 $4 33 4298.05 3.20

100.00 16 42 44 2420.61 -29.03

100.00 8 49 50 4064.78 4.34

110.00 18 11 2 2144.30 -32.41

110.00 9 $5 l 3913.95 7.29

DIFFERENTIAL CCRRECTION8

TOE .SST8 TRA-1.1545 TCS 2.0492 BAU .4796

ROE -.$621 RRA -.1589 RC3 .0399 FAU .08862

FOE -.0993 FRA .8643 FC3-4.5829 B_P 10314

ROE .6690 8RA 1.1851 BC3 2.0496 FSP 1034

167.15 zA(

11.785 PTH 2.09 VHP 8.117 DpA -.85 RAp 191.16 ECC 1.2881

INJ LONG INJ RT kSC [NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

75.44 29.30 95.98 15 ST 32 2112.1 -26.61 66.95

177.45 23.18 61.85 8 46 11 3698.0 -.59 170.82

53.62 29.13 97.47 17 23 4 1820.6 -27.69 45.27

159.67 22.55 60.40 9 54 35 3464.8 .37 153.14

32.18 28.47 101.52 18 46 47 1544.3 -30.48 29.49

146.42 20.75 56.51 10 40 14 3313.8 2.81 140.17

MID-COUflg( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2496.8 SSR 545.0 SG3 327.5 ST 911.1SR 900.4 SS 234.0

RRT .0334 RRF -.1278 RTF -.8403 CRT -.7580 CRS -.2887 CST .8218

Sr_ 2555.6 R23 -.0984 R13 -.8404 LSA 1011.1MSA 352.1 SSA 51.6

SGI 2496.9 8G2 544.6 THA .44 ELI 995.6 EL2 298.7 ALF 155.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNEH DATE OEC 3 1964

HELIOCENTRIE CONIC

RL 14T.41 LAL -.00 LOL 72,90 VL

MF 240.93 LAP .90 LOP 205.82 VP

RC 160.729 GL 9.84 GP 2.59 ZAL

PLANETOCENTIIC CONIC

FLIGHT TIME 172.00 ARRIVAL DATE MAy 26 1R65

DISTANCE 417.087 EARTH TO MARS

34.282 GAL .12 AZL 88.94 HCA 130.72 SMA 212.24 ECC .30545 INC 1.0575 V1 30.223

21.826 GAp 16.05 AZP 90.69 TAL .50 TAp 131.22 RCA 147.41Apo 277.07 V2 22.791

85.62 ZAP 155.95 ETS 167.33 ZAE 154.50 ETE 5.08 ZAC 92.58 ETC 255.86 CLP 167.18

C3 16.937

LNCM AZI4TN

90.00

90.00

100.O0

100.OO

110.OO

110.00

DIFFERENTIAL

TOE .2771 TRA-l.0849

ROE -.3965 RRA --.1510

FOE .1121) IRA 06192

606 .4515 BRA 1.0953

LktJ_ OATE DEC 5 1_H_4

14(LIOCENTR1C CONIC

NL 147.41LAL -.OO

RP 240.64 LAP .T7

RE 163.052 _ 8.78

PLAN[TOCENTRIC C(_I|C

C3 18.413 V14L 4.O51

LNCH AZNTH LNCN TIN(

90.00 14 56 27

90.00 7 33 12

100.00 18 27 29

100.OO 8 44 32

110.00 17 57 5

110.00 9 31 45

VHL 4.115 DLA

LNCH TIM( L-i TINE INJ LAT

15 4 21 |716.72 -27.78

7 $3 3T 4276.21 2.50

16 $5 4 2428.18 -29.08

6 45 95 4043.98 3.64

16 4 2 2147.84 -32.46

9 33 27 3895.09 6.56

CCmRECTIONS

TC3 2.3759 BAU .5381

RE3 .0529 FAU .09425

FC3-4.8178 BSP 8280

BC3 2.3785 FSP 1011

16.58 RAL 163.54 RAD 6567.7 VEL 11.761 pTH 2.08 VHp 7.926 DpA -.86 RAp 191.46 ECC 1.2787

INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

75.91 27.81 95.75 15 49 40 2118.7 -26.69 67.42

176.23 21.72 61.78 8 45 13 3676.2 -1.29 169.60

54.23 27.64 97.27 17 15 30 1826.2 -27.77 45.67

156.53 21.09 60.31 g 53 19 3444.O -.34 152.00

32.44 26.99 101.37 18 39 50 1547.8 -30.55 23.75

143.43 19.28 56.38 10 38 22 3295.1 2.O9 139.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2540.9 Sr, R 544.4 SG3 351.5 ST 613.0 SR 500.7 95 227.9

RFlT .1730 RRF -.2017 RTF -.8806 CRT -.5223 CRS .5751CST .$582

SGR 2598.6 RZ3 -.0429 R13 -.6810 LSA 696.T NSA 436.2 SSA 55.0

$4;1 2542.8 $62 535.8 THA 2.22 EL1 696.6 EL2 375.7 ALF 145.66

FLIGHT TIM( 174.00 ARRIVAL DATE NAY 28 1965

DIFFERENTIAL CORRECTIONS

TOE .tSOT TRA-l.OS63 TC3 2.4740 BAU .5431

ROE -.3478 RRA -.1456 RC3 .0662 FAU .09755

F0( .1446 IRA .5936 FC3-3.1445 B_P 8633

DOE .4287 BRA 1.0683 BC3 2.4749 FDP 1084

DISTANCE 420.182

LOt. 72.90 VL 34.213 GAL .24 AZL 88.96 HCA 151.65 SNA

204.56 VP 21.748 GAP 15.49 AZP 90.69 TAL 1.03 TAp

GP 2.69 ZAL 84.52 ZAP lfd_.27 (TS 167.48 ZAE 154.89 ETE

OLA 16.65 RAL 162.45 RAO 6397.7 VEL 11.739 PTH 2.07 VHP 7.739 DpA -.69 RAp 191.75 ECC 1.2701

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH lNJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

ZTZ5.IS -27.62 76.39 26.33 95.51 15 41 53 2125.3 -26.76 87.88

4233.L_9 1.82 173.06 20.26 61.74 6 44 8 3655.S -1.97 166.44

2431.70 -21).12 54.63 26.17 97.06 17 8 1 1831.T -27.84 46.06

4024.06 2.97 157.43 19.65 60.24 9 51 56 3424.1 -1.01 150.91

2151.36 -32.50 32.71 25.53 101.22 18 32 56 1551.4 -30.62 24.00

3877.16 5.88 144.48 17.84 56.27 10 36 22 3277.2 1.41 138.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2565.8 SGR 539.6 SG3 368.5 ST 590.6 SR 496.0 SS 256.2

RRT .1948 RRF -.2230 RTF -.6623 CRT -.4914 CRS .6669 CST .2778

SrdD 2621.9 R23 -.0444 R13 -.8828 LSA 671.4 MSA 444.8 SSA 54.6

$GI 2568.0 Sr, Z 526.6 THA 2.45 EL1 671.0 ELI 380.2 ALF 144.82

EARTH TO MARS

210.65 ECC .30020 INC 1.0361 vl $0.223

132.68 RCA 147.41 Ap_ 273.68 V2 22.821

5.49 ZAC 92.74 ETC 255.85 ELF 166.55

LAUNCH DATE DEC 5 1964

HELIOCENTRIC CONIC

RL 14T.41 LAL -.00

RP 240.34 LAP .T5

RC 165.375 GL 8.71

PLANEYOCENTRIC CONIC

C3 15.931VHL 3.991

LNCH AZNTH LRCH TIN(

90.00 14 46 39

90.00 • $2 19

100.00 19 20 0

100.00 8 43 40

110.00 17 50 13

110.O0 9 29 58

FLIGHT TIN( 176.00 ARRIVAL DATE MAY 30 1965

DISTANCE 423.324 EARTH TO MARS

LOL 72.90 VL 34.147 GAL .36 AZL 88.99 HCA 132.59 SMA 209.14 ECC .29521 1NC 1.0141 Vl 30.223

LOP 205.49 VP 21.676 GAP 14.93 AZP 90.69 TAL 1.56 TAp 134.15 RCA 147.40 RPO 270.88 V2 22.851

GP 2.79 ZAL 83.42 ZAP 165.59 [TS 167.61 ZAE 155,31 ETE 5.96 ZAC 92.90 ETC 255.84 ELF 165.86

DLA 17.30 RAL 161.36 RAO 6567.8 VEL 11.718 PTH 2.06 VHp 7.557 DPA -.91 RAp 192.04 ECC 1.2622

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2731.65 -27.86 76.85 24.88 95.28 15 34 11 2131.7 -26.8A 68.33

4235.28 1.18 173.95 16.66 61.71 8 42 54 3635.3 -2.61 167.32

2437.11 -29.17 55.03 24.71 96.85 27 0 37 1637.1 -27.91 46.45

4005.05 2.33 156.39 18.22 60.19 9 50 25 3405.0 -1.66 149.86

2154.82 -32.33 32.97 24.08 101.07 18 26 8 1554.8 -30.68 24,2_

3660.11 5.24 145.58 16.41 56.17 10 34 18 3260.1 .T6 137.36

01FFERENYIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2507 TRA-l.OIT7 TC3 2.5697 BAU .3518 SGT 2602.1 Sr,4R 334.9 $I;3 387.4

R0E -.3993 RFlA -.1407 RC3 .06|2 FAU .10129 RFlT .2152 RRF -.2443 RTF -.8654

FOE .1707 IRA .5716 FC3-5.5044 BSP 8776 _ 2636.3 R23 -.0469 R13 -.8659

80E .4103 BRA 1.0373 BC3 2.5610 FSP 1152 361 2604.8 $62 521.8 THA 2.64

LAUOICH DATE DEC 3 1964 FLIGHT TIN( 178.00

HELIOCENTRIC CONIC DISTANCE 426.510

RL 14•.41LAL -.00 L04. 72.90 VL 34.084 6AL .47 AZL 69.01HCA 133.53 SNA

RP 240.04 LAp .72 LOP 206.43 VIP 21.608 GAP 14.36 AZP 90.68 TAL 2.09 TAp

RC 167.697 GL 8.62 r,# 2.90 ZAL 62.33 ZAP 164.90 (TS 167.72 zA( 155.76 ETE

PLAN(TOCENTRIC CON|C

C3 15.486 VHL 3.933 DLA 17.65 RAL 160.27 RAD 6567.6 V(L 11.699 PTH 2.06 VHP

LNCH AZMTH LNCH TIN( L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM(

90.00 14 40 59 2737.85 -27.90 77.30 23.42 95.06 15 26 37

90.00 7 31 16 4218.28 .56 172.09 17.46 61.69 6 41 32

100.00 16 12 37 2442.35 -L_9.21 53.41 23.26 96.66 16 33 19

100.00 8 42 19 3967.00 1.72 155.39 16.82 60.15 9 48 46

110.O0 17 43 27 2138.17 -32.39 33.22 22.65 100.93 18 19 25

110.00 9 27 59 3843.94 4.62 142.73 15.01 56.09 10 32 3

DIFFERENTIAL CORRECTIONS M|0-CoURSE EXECUTION ACCURACY

TOE .2185 TRA -.8844 TC3 2.7210 BAU .3637 SGT 2636.1 _ 530.5 $63 407.4

RDE -.3312 RRA -.1355 RE3 .0979 FAU .10533 RFlT .2310 RRF -.2664 RTF -.6905

FOE .1982 FRA .5380 FC3-5.8885 B_P 8795 _ 2688.9 RZ3 -.OS40 R13 -.6910

8DE .396• BRA .9937 BC3 2.7228 FSP 1220 $61 2639.1 $62 -515.5 THA 2.77

ORBIT DETERMINAT10N ACCURACY

ST 573.1 9R 491.1 $S 247.7

CRT -.4682 CRS .7298 EST .2139

LSA 852.6 NSA 449.4 SSA 56.4

EL1 630.9 EL2 392.1ALF 144.15

ARRIVAL DATE J UN 1 1965

EARTH TO MARS

207.73 ECC .29046 INC .9915 vl 30.223

135.62 RCA 147.39 APO 268.06 V2 22.881

6.47 ZAC g3.06 ETC 255.84 CLP 165.17

7.379 DPA -.91 RAp 192.32 ECC 1.254g

PO CST TIM INJ 2 LAT INJ 2 LONG

2137.g -26.90 68.78

3616.3 -3.23 166.26

1842.3 -27.98 46.82

3387.0 -2.2? 146.87

1538.2 -30.74 24.4g

3243.g .14 136.52

ORBIT DETERMINATION ACCURACY

ST 555.6 SR 486.S SS 257.7

CRT -.4632 CR8 .7878 CST .1265

LSA 639.8 MDA 448.0 SSA 58,2

EL1 634.7 EL2 377.3 ALF 143.05
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUHCH DATE DEC 5 1964

HELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 239.73 LAP .69

RC 170.016 GL 8.51

PLANETO(ENTRIC CO441C

C3 15.076 VHL 3.883

LNCH AZNTH LNCN TIME

90.00 14 33 29

90.00 7 30 3

100.00 16 3 25

100.00 8 40 48

110.00 17 36 49

110.00 9 25 33

FLIGHT TIM( 180.00 ARRIVAL DATE JUN 3 1965

DISTANCE 429.738 EARTH TO MARS

LOt- 72.90 VL 34.023 GAL .58 AZL 89.03 HCA 134.47 SMA 206.40 (CC .28594 INC .9877 vl 30.223

LOP 207.37 VP 21,545 GAP 13.83 AZP 90.68 TAL 2.62 TAp 197.09 RCA 147.38 APO 255.41 V2 22.912

GP 3.01 ZAL 81.25 ZAP 164.19 ETS 18T.81 ZA( 156.25 ETE T.02 ZAC 93.23 ETC 255,$5 CLP IS4.48

OLA 17.94 RAL 159.18 RAD 6567.6 VEL 11.682 PTH 2.05 VHP 7,206 OPA -,91 RAP 192.59 ECC 1.2481

L-I TIME INJ LAT INJ LOMG INJ RT ASC INJ AZ14TH IWJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

2743.71 -27.95 77.73 21.99 94.85 15 19 13 2145,7 -28.97 89.19

4196,33 -.01 171.69 16.08 61,66 8 40 1 3598.4 -3.80 165.25

2447.27 -29.23 55.77 21.64 98.47 16 48 12 1947.3 -28.04 47.18

5970.02 1,14 154,45 15.45 60,13 9 46 58 3370.0 -2.84 147.94

2151.29 -32.$3 35.45 2t.24 10D.60 18 12 50 1561.3 -30.60 24,71

3828.77 4,05 141.94 13.62 56.03 10 29 42 3228.6 -,44 135.73

DIFFERENTIAL CORRECTIONS

TOE .1950 TRA -.9961TC3 2,8188 BAU .5668

ROE -.3235 RRA -.1303 RC3 ,1168 FAU ,10956

FOE .2253 FRA .5049 FC3-8.2916 BSP

8OE .3777 BRA .9650 BC3 2.8212 FSP

LAL)NCH DATE DEC 3 1964

MID-COURSE EXECUTION ACCURACY

SGT 2659.6 $GR 526,2 SG5 428.5

RRT .2575 RRF -,2910 RTF -.8918

9042 S_ 2711.2 R25 -.0544 R13 -.8922

1290 SG1 2863.2 $62 507.7 THA 3.03

FLIGHT TIME 182.00

HELIOCENTRIC CONIC DISTANCE 435.001

RL 147.41 LAL -.00 L04. 72.90 VL 33.965 GAL .69 AZL 89.06 MCA 135.42 S44A 205.14 ECC .28164 INC .9434

RP 239.42 LAp .68 LOP 208.32 VP 21.487 GAP 13.29 AZP 90.67 T/d_ 3.14 TAP 138.56 RCA 147.37 APO 262.92

RC 172.331GL 8.39 GP 3.14 ZAL 80.17 ZAP 183.47 ETS 167.68 ZAE 156.77 ETE 7.62 ZAC 93.40 ETC 255.82

PLANETOCENTRIC CONIC

C3 14.699 VHL 3.834 DLA 18.22 RAL 138.08 RAD 6567.6 VEL 11,665 PTH 2,05 9HP 7.056 DPA -.89 RAP 192.83

LNCH AZMTH LNCN TIM( L-I TIME INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 14 26 10 2749.21 -27.96 78.13 20.57 94.65 15 11 59

90.00 7 28 38 4181.33 -.36 170.95 14.71 61.69 8 38 19

100.00 15 38 22 2451.88 -29.28 56.11 20.45 96.50 16 39 14

100.00 8 39 7 3934.09 ,60 133.59 14.07 60.11 9 45 1

110.00 17 30 20 2164.17 -32.87 33.67 19,84 100.67 18 G 24

110.00 9 23 39 3814.56 3.50 141.19 12,26 55.96 10 27 13

O|FFERENTIAL CORRECTIONS MIO-_RSE EXECUTION ACCURACY

TDE .1613 TRA -.9186 TC3 2.9408 BAU ,5765 SGT 2692,1 _ 522,5 SG3 450.3

ROE -.3161RRA -.1253 RE3 .1368 FAU .11398 RRT ,2796 RRF -,3174 RTF -.8958

FOE .2540 FRA .4690 FC3-6.7135 BSP 9056 _ 2742.3 R23 -,0604 R13 -.8963

ROE .3645 8RA .9271 8C3 2.9A40 FSP 1383 SG1 2696.2 S(,2 500,9 THA 5,22

ORBIT DETERMINATION ACCURACY

ST 533.9 SR 481.2 SS 269.3

CRT -.4290 CRS .8325 CST .0600

LSA 619.5 MSA 449.1 SSA 60.5

EL1 609.7 EL2 380.6 ALF 141.83

ARRIVAL DATE JUN 3 1965

EARTH TO MARS

V1 30.223

V2 22.943

CLP 163.76

ECC 1.2419

INJ 2 LAT INJ 2 LONG

2149.2 -27.02 69.39

3581.5 -4,34 164.31

1851.9 -28.10 47.31

3354.1 -5.38 147.06

1564.2 -30.65 24.92

5214.6 -.98 134.99

ORBIT DETERMINATION ACCURACY

ST 515.8 SR 476.2 SS 283.2

CRT -.4161 CR9 .8698 CST .0149

LSA 609.4 MSA 444.6 SSA 62.5

ELI 592.0 EL2 377.2 ALF 140.44

LAUNCH DATE DEC 5 1964 FLIGHT TIME 184,00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC CONIC DISTANCE 436.301 EARTH TO MAR5

RL 147.41LAL -.00 LOL 72.90 VL 33.910 GAL .80 AZL 89,08 HCA 156.36 SWA 203.96 ECC .27756 INC .9181Vl 30.223

RP 239,11 LAP .63 LOP 209.27 VP 21,434 GAP 12.76 AZP 90.66 TAL 3.66 TAp 140.03 RCA 147,55 Apo 260.57 VZ 22.973

RC 174.639 GL 8.25 GP 3.27 ZAL 79,11 ZAP 162.73 ETS 167.94 ZAE 157.52 ETE 8,27 ZAC 93.57 ETC 255.82 CLP 163.03

PLANETOCENTRIC CONIC

C3 14.351YHL 3.788 DLA 18,49 RAL 156,99 RAD 6567.6 VEL 11.651PTH 2.05 VHp 6,8710PA -.86 RAp 193.10 ECC 1.2362

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

90.00 14 19 5 2754.20 -27.99 78.49 19,18 94.47 15 4 39 2154.2 -27.08 69.94

90.00 7 27 I A165.92 -1,06 170.08 15.37 61.70 8 56 27 3563.9 -4,84 163.43

100.90 15 51 35 2456.03 -29,51 56.42 19.04 96.14 16 32 29 1856.0 -28,15 47.80

100.00 6 37 14 3939.33 .10 132,78 12,75 60.11 9 42 55 3539.3 -3.88 146.25

110.00 17 24 1 2166.72 -52.70 53.66 18,46 100.58 18 0 8 1566.7 -30.90 25.11

110.00 9 21 15 3801.40 5,00 140.51 10.91 55.93 10 24 37 3201.4 -1.49 134.30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1612 TRA -.8895 TC3 3.0386 BAU .5838 SGT 2715,2 9GR 519,4 SG5 473,7 ST 495.3 SR 471.0 SS 297.6

ROE -.3091RRA -.1201 RE3 .1592 FAU .11865 RRT ,3098 RRF -.3460 RTF -,8971 CRT -.3827 CRS ,8983 CST -.0213

FOE .2824 FRA .4505 FC3-7.1372 BSP 9297 _ 2764.4 R23 -.0628 fl13 -,0978 LSA 596.5 NSA 442.4 SSA 64.9

ROE .3486 BRA .8976 BE3 3.0428 FSP 1447 _k;1 2720.0 $GZ 493.1 THA 5.50 EL1 568.9 EL2 378.8 ALF 138.75

LAUNCH DATE DEC S 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC C_IC

RL 147.41 LAL -.00 LOt. 72.90 VL 33.85? GAL

RP 238.79 LAp .60 LOP 210.22 VP 21.385 GAP

RC 176,939 GL 8.09 GP 3.40 ZAL 78.05 ZAp 161.97 ET9

PLANETOCENTRIC CONIC

C3 14.032 VHL 3.746 DLA 18.72 RAL 155.90 RAD 6567.6 V(L

LNCH AZI4TM LNCH TIME L-i TIME INJ LAT

90.00 14 12 14 2758.87 -28,01

90.00 7 25 11 4151,51 -1,53

100.00 13 44 56 2459.72 -29.54

100.00 8 33 10 3925.70 -,38

110.00 17 17 53 2168.91 -32.73

110.00 9 18 42 3789.27 2.54

DIFFERENTIAL CORRECTIONS

TDE .1576 TRA -.8443 TC3 3,1782 BAU .5968

ROE -.3023 RRA -.1150 RE3 .1834 FAU .12560

FOE .3093 FRA .3858 FC3-7.6280 B_ko 9075

6DE .3409 BRA .8521 BE3 5.1815 FSP 1521

DISTANCE 439.637 EARTH TO MARS

.90 AZL 89,11 HCA 137.31 344A 202.84 ECC .27368 INC .8919 vl 30.223

12.23 AZP 90.66 TAL 4,18 TAP 141.49 RCA 147.33 APO 258.36 V2 23.007

167.98 ZAE 157.90 ETE 8.99 ZAC 93.73 ETC 255.81 CLP 162.29

11,637 PTH 2.04 VHP 6.710 OPA -.82 RAp 193.34 ECC 1.2309

INJ LONG INJ RT ASC INJ AZWTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_AG

T8.81 17.81 94.31 14 58 13 2158.7 -27.12 70.26

169.28 12,05 61.72 8 34 23 3551.5 -5.30 162.62

56.69 17.67 96,00 16 25 36 1859.7 -28.20 48.07

152,03 11,40 60.11 9 40 38 3325.7 -4.34 145.50

34,03 17.10 100.47 17 34 2 1568,9 -30.94 25,26

139.87 9.59 55.90 10 21 51 3189.3 -1.g5 133.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2753.1 _ 317,0 SG3 498.2 ST 480.1 SR 485.8 Ss 311.2

RRT ,3294 RRF -.3736 RTF -.9027 CRT -,3951CRS .9195 CST -.0984

SGB 2901.2 R23 -.0727 R13 -,9033 LSA 5g8.2 MSA 426,7 SSA 66,9

$61 2755.5 _ 487,2 THA 3.65 EL1 558.9 EL2 367.6 ALF 137.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAIRICH DATE DEC 5 19&4

MELIO(EN•R|C CONIC

RL 147.41LAL -.DO

RP 238.47 LAp .38

RC 179,231GL 7.91

PLANE•OCEN•RIC CONIC

C3 13.739 VHL 3.708

LMCH AZM•H LNCH •iRE

9O.O0 14 3 42

90.00 • 23 8

100.00 15 38 38

100.00 8 32 53

110.00 1• 12 0

110.00 9 16 0

FLIGHT TIME 188.00 ARRIVAL DATE JUN 11 1965

DISTANCE 449.002 EARTH TO MARS

LOL 72.90 VL 33.807 GAL .99 AZL 89.14 HCA 138.26 SMA 201.79 ECC .27000 INC .8645 vl 30.223

LOP 211.17 VP 21.340 GAP 11.72 AZP 90.85 •AL 4.68 TAp 142.95 RCA 147.31APO 256.28 V2 23.040

GP 3.55 ZAL 77.03 ZAP 161.20 ETS 168.01 ZAE 158.50 E•E 9.79 ZAC 93.94 E•C 255.81CLP 161.53

DLA 18.93 RAL 134.83 RAD 6567.5 VEL11.824 PTH 2.04 VHp

L-I TIME INJ LA• INJ LONG INJ R• ASC INJ AZMTH IMJ TIME

2762.40 -28.03 •9.08 16.46 94.18 14 51 45

4138.49 -1.95 168.55 10.75 61.74 8 32 6

24&2.74 -29.36 56.91 16.33 95.88 18 19 41

3913.39 -.78 151.36 10.11 60.12 9 38 8

2170.60 -32.73 34.16 15.76 100.40 17 48 11

3779.29 2.12 139.30 8.29 55.87 10 18 58

DIFFERENTIAL CORRECTIONS

TO( .1291 TRA-.8238 TC3 3.2429 BAU .5969

REd[ -.2R99 RRA -.1098 R¢3 .2101 FAU .12666

FOE .3420 FRA .3414 FCS-D.ID81 BSP 9462

BOE .322R BRA .8310 BC3 3.249• FSP 1610

LAUNCH DATE DEC 5 1964

MID-COURSE EXECU•ION ACCURACY

$GT 2762.5 SGR 515.3 SG3 523.5

RR• ._86 RRF -.4092 RTF -.9018

ST,8 2610.1RZ3 -.0716 R15 -.9027

SGI 2769.2 _ 478.1THA 4.06

6.555 DpA -.77 RAp 193.58 ECC 1.2261

PO CST TIM INJ 2 LAT INJ 2 LONG

2162.4 -27.16 70.53

5558.5 -5.71 161.89

1862.7 -28.24 46.26

3513.4 -4.75 144.82

1570.6 -30.97 25.39

3178.3 -2.37 133.09

ORBIT DETERMINATION ACCURACY

ST 456.2 SR 460.6 SS 530.2

CRT -.3292 CRS .9371CST -.0936

LSA 586.2 MSA 425.3 SSA 69.6

EL1 528.5 EL2 375.4 ALF 134.16

FLIGHT TIM( 190.00 ARRIVAL DATE JUN 13 1965

DISTANCE 446.398 EARTH TO MARS

1.09 AZL 89.16 HCA J39.22 SMA 200.80 ECC .26650 INC .8361 Vl 30.223

11.20 AZP 90.63 •AL 5.18 TAp 144.40 RCA 147.29 APO 254.31 v2 25.073

168.02 ZNE 159.14 ETE 10.67 ZAC 94.13 ETC 255.80 CLF 160.75

11.613 PTH 2.03 VHp 6.399 DpA -.70 RAp 193.80 ECC 1.Z216

HELIOCENTRIC CCNIC

RL 14•.41 LAL -.00 LOL 72.90 VL 33.•59 GAL

RF 236.14 LAP .55 LOP 212.12 VlP 21.299 GAP

RC 181.813 ;4. 7.•1 GP 3.71 ZAL 76.02 2AP 160.41 ET8

PLAHE•OCENTRIC C_IC

C3 13.48• VHL 3.8•0 DLA 19.12 RAL 153.76 RAD 6567.5 VEL

L_CH AZMTH LNCH TIME L-I •IN( INJ LAT

90.00 13 59 28 2765.43 -28.03

90.00 • 20 30 4126.70 -2.32

100.00 15 32 35 2465.13 -29.38

100.00 6 30 23 390"_.32 -1.16

110.00 17 6 21 2171.81 -32.76

110.00 9 13 • 5768.41 1.74

DIFFERENTIAL CCiERECTIONS

TOE .1166 TRA -.7902 TC3 3.3361 BAU .6026

ROE -.ZOD• RNA -.1048 RC3 .2591 FAU .13404

FDE .3691 FRA .2900 FC3-8.$165 BSP 9552

BOE .3123 BRA .7971 BC3 3.3467 FSP 1702

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

79.31 15.13 94.07 14 45 33 2165.4 -27.19 70.74

167.90 9.47 61.77 8 29 37 3526.8 -6.08 161.23

57.08 15.00 95.79 16 13 41 1865.1 -28.26 48.46

150.75 8.83 60.13 9 35 26 3302.3 -5.12 144.21

34.25 14.44 100.34 17 42 33 1571.8 -30.99 25.47

138.78 7.01 55.86 10 15 56 3168.4 -2.75 132.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2782.3 S_ 515.0 SG3 550.2 ST 438.3 SR 435.S SS 344.8

RRT .4000 RRF -.4431RTF -.9039 CRT -.3097 CRS .9480 CST -.1275

SGB 2829.5 RZ3 -.0774 R13 -.9049 LSA 385.8 MSA 412.1 $SA 72.1

SG1 2790.1 SG2 470.6 THA 4.36 ELI 511.8 EL2 370.7 ALF 131.51

LAUNCH DATE DEC 5 1964

HELIOCEMTRIC CONIC

RL 147.41 LAL -.0D

RF 237.61 LAp .52

RC 163.786 GL 7.50

PLANETOCENTRIC COI41C

C3 13.21R VHL 3.638

LNCH AZNTH LNCH TIME

90.00 13 53 34

90.00 7 18 16

100.00 15 26 52

100.00 8 27 40

110.00 17 O 56

110.00 9 10 5

FLIGHT TIME 192.00 ARRIVAL DATE JUN 15 1965

DISTANCE 449.823

LOL 72.90 VL 33.713 GAL 1.18 AZL 69.19 HCA 140.18 SMA

LOP 213.08 VP 21.263 GAP 10.70 A ZP 90.82 TAL 5.67 TAp

GP 3.67 ZAL 75.02 ZAp 159.59 ETS 166,03 ZAE 159.80 [T[

EARTH TO MARS

199.86 ECC .26317 INC .8067 vl 30.223

145.85 RCA 147.26 APO 252.46 V2 23.106

11.66 ZAC 94.32 ETC 255.80 ELF 159.95

DLA 19.27 RAL 152.70 RAD 6567.5 VEL 11.602 pTH 2.03 VHp

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2767.62 -28.06 79.46 13.82 93.99 14 39 42

4!16.51 -2.65 167.32 8.22 81.80 8 26 53

2466.78 -29.39 57.21 13.69 95.73 16 7 58

3692.58 -1.49 150.21 7.57 60.14 9 32 35

2172.44 -32.77 34.29 13.13 100.32 17 37 9

3759.66 1.41 138.33 5.76 55.84 10 12 44

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1051 TRA -.7573 TC3 3.4295 BAU .6080 SGT 2801.0 SGR 315.8 SG3 578.3

ROE -.2837 RRA -.0992 RC3 .2706 FAU .13967 RRT .4534 RRF -.4792 RTF -.9059

FDE .3976 FRA .2362 FC3-9.1476 BSP 9636 SGB 2848,1 R23 -.0838 R13 -.9071

DOE .3025 BRA .7639 BC3 3.4402 FSP 1799 SG1 2810.1 SG2 463.3 THA 4.69

LAUNCH OA•E DEC 5 1964 FLIGHT TIME 194.00

HELIO(EN•RIC C_IC DISTANCE 453.275

RL 147.41 LAL -.00 LOL 72.90 VL 33.669 GAL 1.27 AZL 89.22 HCA 141.14 _4A

RP 237.48 LAP .49 LOP 2t4.04 VP 21.250 GAP 10.20 AZP 90.60 TAL 6.16 TAp

RC 186.049 GL 7.26 GP 4.04 ZAL 74.04 ZAP 158.76 ETS 168.02 ZA( 160.48 ETE

PLANETOCENTRIC CONIC

C3 12.990 VHL 3.604 DLA 19.39 RAL 151.65 RAD 6567.5 VEL 11.592 PTH 2.03 VHp

LNCM AZM•M LNCH TIME L-I •IME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME

90.00 13 48 2 2768.91 -29.06 79.56 12.53 93.94 14 3A 11

90.00 7 15 27 4107.69 -2.94 166.83 6.98 61.82 8 23 55

100.00 15 21 28 2467.62 -29.39 57.27 12.40 95.70 16 2 35

100.00 8 24 42 3884.21 -1.77 149.75 6.53 60.16 9 29 26

110.00 16 55 48 2172.46 -32.77 34.30 11.85 100.32 17 32 1

110.00 9 6 51 3752.13 1.12 137.93 4.52 55.83 10 9 23

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .0966 TRA -.7246 TC3 3.5223 BAu .6140 SGT 2821.6 SG4R 518.2 SG3 607.7

ROE -.2779 RRA -.0938 RC3 .3049 FAU .14560 RRT .4672 RRF -.5167 RTF -.9082

FOE .4246 FRA .1791 FC3-9.7033 BSP 9621 S;8 2868.8 R23 -.0913 R13 -.9096

BDE .2943 DRA .7_06 BC3 3.$355 FSP 1895 SG1 2832.3 SG2 456.4 THA 5.04

6.250 DpA -.61 RAp 194.01ECC 1.2175

PO CST TIM INJ 2 LAT INJ 2 LONG

2167.6 -27.21 70.90

3516.5 -6.41 160.65

1866.8 -28.28 48.58

3292.6 -5.45 143.67

1572.4 -31.DO 25.52

3159.7 -3.08 132.12

ORBIT DETERMINATION ACCURACY

ST 420.6 SR 449.9 %5 360.B

CRT -.2892 CRS .9555 CST -.1563

LSA 587.6 MSA 598.2 SSA 74.6

EL1 495.8 ELZ 365.3 ALF 128.44

ARRIVAL DATE JUN 17 1965

EARTH TO MARS

198.97 ECC .26001 INC .7757 vl 30.225

147.29 RCA 147.24 APO 250.71 v2 25.140

12.76 ZAC 94.52 ETC 255.79 CLP 159.13

6.104 DpA -.51 RAp 194._1 ECC 1.2138

PO CST TIM INJ 2 LAT INJ 2 LONG

2168.9 -27.22 70.99

3507.7 -6.68 160.15

1867.6 -28.29 48.64

3284.2 -5.73 143.20

1572.5 -31.00 25.52

3152.1 -5.57 131.73

ORBIT DETERMINATION ACCURACY

ST 404.5 SR 444.4 SS 375.8

CRT -.2782 CRS .9596 CST -.1892

LSA 591.2 MSA 583.3 SSA 77.2

ELI 483.1EL2 357.4 ALF 125.64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 5 1564

HELIOCENTRIC CONIC

RL 147.41LAL -.00

RP 237.15 LAF .46

RC 188.300 GL T.Ol

PLANETOCENTRIC CONIC

C3 12.780 VHL S.5T5

LNCH AZMTH LNCH TIM(

90.00 13 42 52

90.00 7 12 21

100.00 15 16 25

100.00 8 21 SO

110.00 16 50 57

110.00 9 S 26

FLIGHT TIME 196.Q0

DISTANCE 456.753

LOL 72.90 VL 33.827 GAL 1.]5 AZL 89.26 HCA 142.10

LOP 215.00 VP 21.200 GAP 9.70 A ZP 90.59 TAL 6.65

GP 4.25 ZAL 73.09 ZAP 157.90 ETS 168.00 ZAE 161.19

DLA 19.49 RAL 150.82 RAD 6567.5 VEL 11.583 PTN 2.03

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH

2789.22 -28.07 79.58 11.26 93.93

4100.$7 -3.17 166.42 5.76 61.85

2467.80 -29.59 57.27 11.13 95.70

3877.22 -2.01 149.37 5.11 60.17

2171.81 -$2.76 34.25 10.58 100.34

3745.78 .88 137.60 3.31 55.83

ARRIVAL DATE JUN 19 1965

EARTH TO MARS

SMA 198.14 ECC .25701 INC .7434 vl 30.223

TAp 148.75 RCA 147.21APO 249.06 v2 23.174

ETE 14.00 ZAC 94.73 ETC 255.79 CLP 158.29

VHp 5.962 DpA -.39 RAp 194.40 ECC 1.2103

[NJ TIME PO CST TIM INJ Z LAT INJ Z LONG

14 2g 2 2169.2 -27.25 71.02

8 20 41 3500.4 -6.91 159.74

15 57 32 1867.6 -28.29 48.63

g 26 7 5277.2 -5.96 142.82

17 27 9 1571.8 -30.99 Z5.47

10 5 52 3145.8 -3.61 131.39

DIFFERENTIAL CCRRECTIONS

TOE .1000 TRA -.8810 TC3 3.6392 BAU .8245

flOE -.2722 RRA -.0880 RCS .$428 FAU .15204

FOE .4452 FRA .1108 FC-IO.2994 BSP 9419

BOE .2900 BRA .8867 BC3 3.6553 FSP 1992

LAUNCH DATE DEC 5 1964

HELIOCENTRIC CONIC

RL 147.41LAL -.00

RP 258.81 LAP .43

RC 190.540 r_. 8.73

PLAN(TOCENTMIC CONIC

CS 12.587 VHL 3.548

LNCH AZ14TM LMCH TIME

90.00 1S 38 11

90.DO • 8 57

100.00 15 11 47

100.00 8 18 2

110.00 16 48 28

110.00 8 5R 51

DIFFERENTIAL CORRECTIONS

'TOE .0759 TRA -.8657

ROE -.288R RflA -.0825

FOE .4788 FRA .0492

BOE .2•75 BRA .8707

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8gT 2852.4 96R 522.2 SG3 639.4 ST 390.4 SR 438.6 SS 385.8

RRT .4972 RRF -.5546 RTF -.9125 CRT -.3139 CRS .9601 CST -.2650

8gB 2999.8 R23 -.1028 R13 -.9142 LSA 597.0 NgA 361.6 SSA 80.5

Sgl 2864.5 962 451.2 THA 5.33 EL1 479.3 EL2 339.2 ALF 124.80

FLIGHT TIME 198.00 ARRIVAL DATE JUN 21 1965

DISTANCE 460.253 EARTH TO MARS

LOt. 72.90 VL $3.587 GAL 1.44 AZL 89.29 HCA 143.06 SMA 197.35 ECC .25417 INC .7094 vl 30.223

LOP 215.96 VP 21.175 GAP 9.22 AZP 90.57 TAL 7.10 TAP 150.16 RCA 147.19 APO 247.51 V2 25.209

GP 4.48 Z/q. 72.18 ZAP 157.02 ET8 187.97 ZN[ 161.91 ETE 15.40 ZAC 94.95 ETC 255.78 CLP 157.43

OLA 19.55 RAL 149.80 RAO 6567.5 VEL 11.575 pTH 2.02 VHP 5.823 DpA -.26 RAp 194.58 ECC 1.2072

L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2788.87 -28.06 79.52 10.02 93.96 14 24 19 2168.4 -27.22 70.95

4094.70 -5.36 168.10 4.57 61.87 8 17 12 3494.7 -7.09 159.42

2468.58 -29.39 57.19 9.69 95.74 15 52 54 1866.5 -28.28 48.56

3871.78 -2.19 149.07 3.92 80.18 9 22 54 3271.8 -6.14 142.51

ZITO.S4 -32.75 34.14 9.33 100.41 17 22 38 1570.3 -30.96 25.37

3740.73 .89 137.34 2.13 55.82 10 2 12 $140.7 -S.SO 1S1.13

MID-COUR91[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.6646 BAU .6200 $gT 2842.1 $6R 528.6 SG3 870.8 ST 371.8 SR 433.2 SS 404.6

RCS .5827 FAU .15829 RRT .5418 RRF -.5949 RTF -.9104 CRT -.2342 CRS .9808 CST -.2261

FC-10.8671 BSP 9819 sg8"2890.9 R23 -.1083 RIS -.9122 LSA 596.9 MSA 355.5 SSA 82.7

BC3 3.6845 FSP 2112 SG1 2856.9 SG2 442.0 THA 5.90 EL1 456.1 EL2 343.3 ALF 118.36

LAUNCH DATE DEC 5 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC

RL 147.41LAL -.DO

RP 288.48 LAp .40

RC 192.768 GL 6.43

PLANETOCENTRIC CON|C

C3 12.410 VHL S.525

LNCH AZI4TH LNCH TIME

90.00 13 33 54

gO.OO 7 5 15

100.00 15 7 32

100.00 8 14 18

110.00 18 42 16

110.00 8 56 4

DISTANCE 483.778 EARTH TO MARS

LOt. ?2.go VL 33.549 GAL 1.52 AZL 89.33 HCA 144.03 SMA 198.60 ECC .25148 1NC .6740 Vl 30.223

LOP 216.98 VP 21.153 GAP 8,74 k ZP 90.55 TAL 7.55 TAp 151.58 RCA 147.16 APO 246.04 V2 23.244

GP 4.64 ZAL 71.28 ZAP 158.12 ETS 167.93 ZAE 162.65 ETE 16.9g ZAC 95.17 ETC 255.78 CLP 156.55

DLA 19.57 RAL 148.60 RAD 6567.5 VEL 11.587 pTH 2.02 VHP 5.688 OpA -.10 RAp 194.75 ECC 1.2042

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2789.41 -28.05 79.58 8.80 94.03 14 20 1 2166.4 -27.20 70.81

4090.61 -3.49 185.67 5.39 61.88 8 13 25 5490.6 -7.22 159.18

2484.47 -29.37 57.04 6.67 95.82 15 48 37 1864.5 -28.26 48.41

$887.78 -2.38 148.85 2.75 80.19 9 18 48 3267.8 -8.28 142.29

2188.11 -32.72 33.97 8.11 100.50 17 18 24 1568.1 -30.92 25.21

3736.91 .54 137.14 .96 55.82 9 58 20 3158.9 -3.95 130.93

DIFFEREMTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0898 TRA -.6382 TC3 3.7268 BAU .8225 SGT 2848.2 $GR 537.2 SG3 704.3 ST 357.0 SR 427.4 SS 417.5

ROE -.2816 RRA -.0782 RC3 .4264 FAU .16501 RRT .3785 RRF -.8343 RTF -.9115 CRT -.2245 CRS .9585 CST -.2516

FOE .5003 FRA -.0219 FC-11.3114 BSP 9911 S_ 2898.4 R23 -.1157 R13 -.9136 LSA 600.5 MSA 341.3 SgA 85.6

80E .2708 8flA .6407 8C3 3.7309 FSP 2235 sgl 2885.3 992 433.5 THA 6.38 ELi 446.2 EL2 $33.3 ALF 115.56

LAUNCH DATE DEC 5 1964 FLIGHT TIME 202.00 ARRIVAL OATE JUN 25 1965

HELIOCENTRIC C¢_Iic

RL 147.41 LAL -.DO LOL 72.90 VL 35.312 GAL

RP 238.12 LAP .37 LOP 217.90 VP 21.134 GAP 8.28 AZP

RC 194.R83 GL 6.11 GAs 4.87 2AL •0.38 ZAP 135.19 ETS

PLANETOCENTRIC CONIC

C3 12.247 VHL 3.500 OLA 19.56 RAL 147.62 MAD 6567.5 VEL

LNCM AZNTH LNCH TIM( L-I TIM(

90.00 15 30 5 2785.23

90.00 T 1 13 4088.18

100.00 15 3 43 2481.32

100.00 8 10 17 3885.31

110.00 18 38 25 2165.02

110.OO 8 32 4 3754.38

DIFFERENTIAL O_RECTIOHS

DISTANCE 467.325 EARTH TO MARS

1.59 AZL 89.36 HCA 145.00 SMA 195.89 ECC .24892 INC .6369 vl $0,225

90.52 TAL 8.00 TAp 153.00 RCA 147.13 APO 244.65 V2 25.278

187.87 ZAE 163.41 ETE 18.81 ZAC 95.41 ETC 255.77 CLP 155.65

TOE .0849 TRA -.6064 TC3 3.7894 BAU .6253

ROE -.2564 RRA -.0699 RC3 .4741 FAU .17214

FDE .5216 FRA -.0998 FC-12.1689 BSP 9689

BOE .2845 8RA .8104 BC3 3.8190 FSP 2352

11.560 PTH 2.02 VHP

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

-28.04 79.14 7.59 94.15 14 16 8

-3.56 165.74 2.24 61.89 8 9 22

-29.33 56.80 7.48 95.94 15 44 44

-2.41 148.72 1.60 80.20 9 14 42

-32.68 33.73 6.89 100.84 17 14 30

.44 137.01 359.82 55.82 9 54 18

MID-COURSE ExECuTION ACCURACY

_d_T'2853.8 8GR 548.7 883 739.7

RRT .8148 RRF -.8736 RTF -.9128

8(,8 2908.0 R23 -.1260 R13 -.9152

991 2876.1 892 429.7 THA 6.89

5.557 DpA .08 RAp 194.90 ECC 1.2016

PO CST TIM INJ 2 LAT INJ 2 LONG

2163.2 -27.17 70.59

5488.2 -7.SO 159.05

1881,3 -28.22 48.18

3265.S -6.$6 142.16

1585.0 -30.87 24.98

3134;4 -4.04 130.80

ORBIT DETERMINATION ACCURACY

ST 342.8 SR 421.5 SS 428.7

CRT -.2234 CRS .9544 CST -.2830

LSA 603.5 MSA 326.8 SSA 88.7

ELi 437.8 EL2 321.7 ALF 113.52
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAU_CH 0_X( 0EC 5 1964 FL|GHT TIYE 204,00 ARRIVAL 0ATE JUN 21 1965

H[LIOCENTR|C C(_4|C

RL 147.A1LAL -.OO

RP 235.77 LAp .33

RC 197.185 GL S.TG

PLANETOCENTRIC COH1C

C5 12.097 VHL S.478

LNCH AZ14TH LNCH T|14[

90.00 13 26 44

90.00 S SS $2

100.00 16 O 18

100.00 8 5 59

110.00 18 34 55

110.00 8 47 52

DISTANCE 470.894 EARTH TO MARS

L(_ T2.gD YL 33.478 &AL 1.66 421. Dg.AD HT.k 145.98 SMA IgS.Z2 ECC .24648 IMC .SSTS _1 $O.ZZ5

LOP 218.00 VP 21.110 LAP 7.80 AZlP 90.50 TAL 8.43 TAR 154.40 RCA 147.10 APO 243.34 vZ 23.315

Gp 5.11 ZAL 69.52 ZAp 154.24 ETS 167.81 ZA( 184.16 ETE 20.91 ZAC g§.EG (TC 285.76 CLP lS4.TZ

DLA 10.52 RAL 144.65 RAO 6567.5 VEL 11.554 PTH 2.02 VHp 5.429 DpA .28 RAp 195.04 ECC 1.1991

L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2758.77 -28.01 78.82 8.41 94.31 14 12 43 2158.8 -27.12 70.27

4007.43 -3.59 IG§.TO 1.10 81.89 8 5 O 3487.4 -7.32 159.00

2457.03 -29.32 56.49 6.27 96.10 15 41 15 1857.0 -28.17 47.88

3894.40 -2.44 148.67 .47 60.20 9 10 23 3264.4 -6.39 142.10

4341.04 -32.63 33.44 5.70 100.81 17 10 55 1561.0 -30.80 24.70

3T$3.18 .40 136.94 3DE.TO 55,82 g 50 5 3133.2 -4.09 130.76

OIFFERENT|AL C.ORRECTIONS M|D-C.OURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0?00 1WA -.5180 TC3 3.8GE4 RAU .4311 SGT 2849.2 $GR 5S3.1SG3 777.6 ST 329.4 _R 414.8 8S 434.2

20( -,2SlO RRA -.CiAiZ8 RC3 .3283 F&U .tTRT9 RWT .14TS RRF -.Tits RTF -.9156 CRT -.2TOG CRS .g4Gg CST -.3586

FOE .5644 FRA -.llMm FC-t2.DSGR BDP 972| SG8 n24.O 223 -.1381 213 -.9184 LSA 603.2 MSA 306.8 3SA 93.4

DOE .2606 liRA .STt3 BC3 3.9021FDP 2469 SG1 _892.8 8C92 425.G THA 7.40 EL1 434.9 EL2 302.6 ALF 114.64

LAUNCH DATE DEC S 19401. FbIGHT TIME ZOG.OO ARRIVAL DATE JUN 29 1965

HEL10(ENTR|C r.J_41C

RL 147.41LAL -.00

RP 263.42 LAP .30

RC 199.372 GL 5.59

PLAN(TOCEMTR|C C(_AIC

CS 11.969 VHL 3.458

LNCH AZMTH LNCH 7114[

90.00 13 23 54

90.00 8 52 11

100.00 14 57 23

100.00 8 1 23

110.00 16 51 49

110.00 8 43 27

DISTANCE 474.492 EARTH TO MARS

LOL 72.90 VL 33.445 GAL 1.73 AZL 89.44 _ 146.95 SMA 194.59 ECC .24419 INC .5559 vl 39.223

LOP 219.65 VP 21.109 GAP 7.34 AZP 90.47 TAL 8.65 TAp 155.80 RCA 147.07 APO 242.10 V2 23.351

GP 3.37 ZAL 68.70 ZAP 153.29 ETS 167.74 ZAIE 164.95 ETE 23.32 ZAC 95.91ETC 255.76 CLP 153.77

DLA 19.43 RAL 145.71 RAO 6567.5 VEL

L-I T114( INJ LAT

2TS2.mS -LPT.98

4064.49 -3.85

2431.46 -_.28

3845.15 -2.42

2184,03 -32.5G

3733.34 .40

01FFERENTIAL CGRRECT|ON$

TOE .OSTt 11_A -.SSQS TC3 3.DTSS 9AU .4296

RDE -.249| INA -.OSS9 RC3 .S920 FAU .19729

FOE .5371 FWA -.2708 FC-_3.53S7 DIP _53

IOE .2529 Ilk .3333 9C3 3.9199 Flip 2913

11.548 PTH 2.02 VHp 5.304 OPA .51 RAp 195.17 ECC 1.1968

|NJ LIONS |NJ RT ASC INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

78.39 5.25 94.52 14 9 47 2152.9 -27.06 69.85

193.75 359°99 61.89 8 O 19 3488.5 -7.29 139.06

59.08 5.11 96.31 15 38 14 1851.5 -28.10 47.48

148.71 35t.36 60.20 9 5 49 3263.1 -6.36 142.13

33.06 4.52 101.02 17 7 45 1556.0 -30.70 24.33

136.95 357.90 55.92 9 45 41 3133.3 -4.08 130.74

MIO-C, OURDI[ EXECUTION ACCURACY ORBIT DETERDiINAT|ON ACCURACY

SGT 2853.2 SGR 591.3 SG3 615.0 ST 315.G _A_ 409.0 SS 447.0

RRT .t450 RRF -.7484 RTF -.9141 CRT -.2250 CR8 .9414 CST -.3445

SG8 L_909.8 RLr5 -.1499 R13 -.9173 LEA 606.6 MSA 299.4 SEA 95.5

SG1 2979.4 SG2 419.3 THA 8.12 EL1 421.9 EL2 298.1 ALF 110,32

L_UNC_ 0ATE DEC 5 1984 FLIGHT TIME 208.00 ARRT_AL DATE JUL t tgss

HELIOCENTRIC COMIC

RL 147.41 LAL -.00 LOt. 72.90 VL

RP 235.06 LAP .Z? LOP 220.93 VP

RC 201.544 GL 4.98 GP 5.65 ZAL

PLANET_EHT_IC CONIC

CS 11.933 tflAL 3.440

LNCH AZMTH LNCH TIM(

90.DO 13 21 35

SO.DO 6 47 9

1DO.OU 14 34 55

100.00 7 59 29

110.00 19 _ S

110.00 8 39 49

DIFFERENTIAL CGRRECTIGN8

TOE .0593 111A -.5239 TC3 3.9103 BAU .6269

ROE -.240Q RItA -.0433 RC3 .6430 FAU .19532

FOE .599T FRA -.3M2 FC-14.2909 651 = 9972

BDE .2473 INIA .524kI_ 9C3 3.9629 FSP 2757

DISTANCE 478.089 EARTH TO MARS

33.413 GAL 1.80 AZL 89.49 HCA 147.93 _4A 193.99 ECC .24201 INC .5123 V1 30.223

21.096 LAP 6.89 AZP 90.43 TAL 9.25 TAp 157.19 RCA 147.04 APO 240.93 V2 23.387

67.90 ZAP 152.25 ETS 167.65 ZAE 165.72 ETE 26.13 ZAC 96.19 ETC 255.75 CLP 152.79

DLA 19.31 RAL 144.79 RAD 6567.5 VEL 11.542 PTH 2.01 VHP 5.183 DpA .76 RAp 195.28 ECC 1.1947

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2745.90 -27.94 77.86 4.10 94.78 14 7 20 2145.6 -26.99 69.33

4091.30 -3.46 165.91 358.90 61.88 7 55 19 3491.3 -7.20 159.22

2444°62 -29.23 35.58 3.96 96.57 15 35 39 1844.6 -26.01 46.99

3987.52 -2.34 140.84 358.27 60.19 9 O 57 3267.5 -6.29 142.28

2150.02 -32.49 32.6! 3.36 101.28 17 4 55 1550.0 -30.59 23.90

3734.68 .46 137.03 358.52 55.82 9 41 4 3t34.9 -4.03 130.82

NIO-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2849.3 SGR 603.3 683 855.2 ST 303.9 SR 402.4 SS 453.3

RRT .7169 RRF -.7929 RTI: -.9145 CRT -.2424 CRS .9326 CSl -.3670

2909.5 223 -.1620 213 -.9184 LEA 606.7 MSA 286.0 SEA 99.4

$81 2079.6 SG2 415.8 THA 8.83 EL1 415.7 ELI 285.4 ALF 110.22

LAUNCH DATE DEC 5 19(,4 FLI;A4T TINE 210.00 ARRIVAL DATE JUL 3 19£5

HELIOCENTRIC C_NIC DISTANCE 481.715 EARTH TO MARS

RL 147.41LAL *.00 LOL 72.90 VL 33.383 GAL 1.86 AZL 89.53 HCA 148.91SNA 193.42 ECC .23995 ]NC .4660 vl 30.223

RP 234.71 LAp .24 LOP 221.91 VP 21.089 GAP 6.44 AZP 90.40 TAL 9.65 TAP 158.56 RCA 147.01 APO 239.83 v2 23.424

RC 206.699 GL 4.SS GAP 5.95 ZAL 67.13 ZAP 151.21 ET3 167.36 ZN[ 166.46 ETE 29.40 ZAC 96.47 ETC 255.74 CLP 151.78

PLANETOCENT_IC C_IC

C3 11.716 VHt. 3.423 DLA 19.14 RAL 143.88 RAO 6567.4 VI[L 11.537 PTH 2.01VHP S.066 OpA 1.04 RAp 195.39 ECC 1.1928

LNCH AZMTH LI_H TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TiN INJ 2 LAT |NJ 2 LONG

90.00 13 19 46 2736.91 -27.89 77.23 2.98 95.10 14 5 23 2136.8 -26.89 58.70

90.00 G 41 44 4095.96 -3.31 tGG.tT 357.82 61.86 T 30 0 34g6.0 -7.05 159.49

100.00 14 52 39 2436.41 -29.18 94.98 2.83 96.88 15 33 32 1836.4 -27.90 46.40

100.00 7 31 16 3971.58 -2.20 149.06 357.20 60.18 8 35 47 3271.6 -6.15 142.50

1t0.00 18 25 44 2142.91 -32.39 32.08 2.22 101.58 17 2 27 1542.9 -30.46 23.39

110.00 9 33 59 373T.85 .56 137.19 355.47 55.82 9 36 14 3137.6 -3.91 130.98

D|FFERENTIAL C,,¢NII_CT|ONS MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

104 .0596 TRA -.41264 TC3 3.9343 BAu .6262 SGT 2936,1 _A_ 629.3 _83 897.0 _T 293.6 SR 393.1 g_ 455._

RDE -.2336 RRA -.0401 RC3 .7093 FAu .20370 2RT .7460 RRF -.8147 RTF -.9147 CRT -.2745 CRS .9211 CST -.4A10

FOE .5749 FRA -.4142 FC-13.03|4 BSp 9949 _ _905.2 223 -.1764 213 -.9193 LEA 604.0 MSA 272.2 SEA 104.1

BOE .2_27 BRA .5000 BC3 3.9977 FSP 2902 SG1 2675.6 SG2 413.5 THA" g.60 EL1 410.5 EL2 2?2.0 ALF 111.20
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC $ 1964

HELIOCENTRIC CONIC

RL 147.41LAL -.00

RP 234.39 LAP .21

RC 205,837 GL 4.09

PLAN(TOCENTRIC C_IC

CS 11.$10 VHL 3.40T

LNCH AZMTH LNCH TIM(

90.00 19 18 31

90.00 I $5 $7

100.00 14 31 2S

100.00 • 45 48

110.00 tS 24 49

110.00 $ 29 49

FLIGHT TIME 212.00 ARRIVAL DATE JUL S 1965

DISTANCE 485.360 EARTH TO MARS

LOL 72.90 VL 33.355 GAL 1.92 AZL 89.58 MCA 14g.90 SNA lg2.89 ECC .23799 INC .4167 vl 30.223

LOP ZZZ.80 VP Zt.OSS GAP 8.00 AZP 90.36 TAL 10.03 TAP 159.93 RCA 146.98 APO 238.79 V2 23.461

GP S.Z7 ZAL 66.40 ZkP 1S0.14 ST• IS7.4S ZAE 167.18 ETE 33.Z2 ZAC 96.78 ETC 255.73 CLP 150.75

DLA 18.$3 RAL 143.00 RAD 8597.4 VEL 11.532 pTH 2.01 VHp 4.9S1 OPA 1.36 RAP 195.48 ECC 1.1911

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZlATM INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2728.45 -Z7.$3 79.47 1.87 95.47 14 3 $7 2126.4 -26.78 67.96

4102.49 -3.10 169.54 356.76 61.84 7 44 19 3502.5 -6.85 159.$6

2429.78 -ZS.OS 54.Z7 1.71 97.24 IS 31 $3 1826.6 -27.77 45.71

3977.39 -2.00 149.38 356.15 60.17 8 50 19 3277.4 -5.96 142.83

2134.$4 -$2.27 31.45 1.08 101.93 17 0 24 1534.6 -30.30 22.80

5742.$0 .75 137.42 354.43 55.82 9 31 11 3142.3 -3.74 131.21

DIFFERENTIAL CGmRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0588 TRA -.4766 TC3 S.9455 BAU .$243 SGT 2819.3 SrJI SSO.S SG3 940.2 ST 283.7 SR 387.8 S• 457.9

ROE -.R$08 iliA -.0315 RC3 .7812 FAU .21235 RflT .7729 RRF -.6437 RTF -.9148 CRT -.3042 CRS .9083 CST -.4902

FOE .5781FRA -.S709 FC-15.8347 SIP 9919 S_8 2895.7 R23 -.1913 R13 -.9200 L_k 601.4 NSA 259.0 SSA 108.8

SO( .23T• mtA .4740 K3 4.0221FW e $0§2 $61 2••6.2 _2 412.4 THA 10.48 EL1 404.6 (L2 258.9 ALF 111.88

LAUNCH OAT( DEC S 1944 FLIGHT TIM( 214.00 ARRIVAL DATE JUL 7 1965

EARTH TO MARS

150.89 SNA 192.38 ECC .23614 INC .3643 vl 30.223

10.40 TAp 161.29 RCA 146.95 APO 237.61 V2 23.498

167.85 ETE 37.67 ZAC 97.10 ETC 253.72 CLP 149.69

HI[LIOCENTR|C CONIC DISTANCE 489.021

RL 147.41 LAL -.00 LOL 72.90 VL 33,327 GAL 1.96 AZL •9.64 HCA

RIP 2SS.I• LAP .19 LOP 225.7• V1P 21.084 GAP 5.57 AZP 90.32 TAt.

XC 20?.•S•'_L. 3.58 GP •.$1 ZAL •3.69 ZkP 149.04 ETS 167.34 ZAE

PLAN[TOCEN_|C C(_41C

CS 11.512 VH1. $.$9S DLA IS.SS RAL 142.14 RAD •567.4 VEL 11.528 PTH 2.01VHP 4.8410PA 1.70 RAP 195.55 ECC 1.1895

LNCH A214TH LN(H TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

• 0.00 15 17 48 2714.44 -27.75 75.61 .77 95.90 14 3 2

• O.OO • Z• 4S 4110.98 -2.83 187.01 355.72 61.81 7 38 17

100.00 14 §O 20 2415.84 -28.98 53.46 .60 97.66 15 30 43

100.00 • S• 49 5985.00 -1.74 149.80 355.12 60.15 8 44 33

110.00 18 23 19 2125.15 -32.14 30.75 359.96 102.33 16 58 44

110.00 • 25 25 3?40.27 .97 137.73 353.42 55.83 9 25 54

DIFFERENTIAL CCRRECTI(_• MID-COURSE EXECUTION ACCURACY

TOE .0842 TRA -.4511 TC3 3.8517 BAU .6224 SGT 2801.6 SGR 697.0 SG3 985.6

ROE -.2245 flRA -.0218 RC$ .•$00 FAU .22145 flRT .7964 R_ r -.8697 RTF -.9143

YD( .5738 FRA -.8832 FC-18.$539 BSP 9894 S?,8 2887.0 R23 -.2072 R13 -.9207

BID( .2395 BRA .4517 9C3 4.0442 FSP 3213 SG1 2857._ SG2 413.3 THA 11.45

PO CST TIN INJ 2 LAT INJ 2 LONG

2114.4 -26.64 67.11

3511.0 -6.58 160.34

1815.6 -27.62 44.92

3285.0 -5.70 143.25

1525.1 -30.11 22.12

3148.3 -3.52 131.52

ORBIT DETERMINATION ACCURACY

ST 276.5 SR 379.7 S• 455.8

CRT -.3512 CRS .8919 CST -.5508

LSA 585.8 MSA 245.5 SSA 114.7

EL1 400.4 EL2 245.4 ALF 113.71

LAUNCH OAT( DEC 5 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL g 1965

HELIOCENTRIC CONIC DISTANCE 492.699 EARTH TO MARS

RL 147_41LAL -.00 LOL 72.90 VL 33.302 GAL 2.04 AZL 89.69 HCA 151.88 SMA 191.90 ECC .23438 [NC .3085 vl 30.223

RP 233.$8 LAP .15 LOP 224.78 VP 21,085 GAP 5.15 AZP 90.27 TAL 10.75 TAp 162.63 RCA 146.92 Apo 236.88 v2 23.536

RC 210.060 GL 3.04 GP 6.99 ZAL 65.01 ZAP 147.91 ST• 167.21ZAE 168.45 ETE 42.84 ZkC 97_44 ETC 255.71CLP 148.60

PLANETOCENTRIC CONIC

C3 11.422 VHL 3.380 OLA 18.37 RAL 141.29 RAO 6567.4 VEL 11.524 PTH 2.01VHP 4.734 DpA 2.09 RAp 195.62 ECC 1.1880

LNCH AZ14TH LNCM TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 13 17 38 2700.72 -27.55 74.61 359.68 96.39 14 2 40 2100.7 -26.47 66.14

90.00 6 23 12 4121.43 -2.50 167.80 354,70 61.76 7 31 53 3521.4 -6.25 160.93

tUO.0O 14 50 0 2402.92 -28.86 52.53 359.51 98.13 15 30 3 1802.9 -27.44 44.0Z

t_O.O0 T 33 32 3894.47 -1.42 150.32 354.11 60.14 8 38 26 3294.5 -5.39 143.77

_10.0_ 16 22 15 2114.$1 -31.96 29.95 358.84 102.78 16 57 29 1514.3 -29.89 21.36

110._0 S 17 48 3755.84 1.26 136.13 352.43 55.84 9 20 22 3155.8 -_.23 131.92

DIFFERENTIAL CCRRECTION• MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .OGBG TRA -.4300 TC3 3.9453 8AU .6195 •ST 2777.G SGR 739.1 SG3 1032.5 ST 270.2 SR 371.2 SS 452.9

ROE -.2186 flflA -.0116 RC3 .9458 FAU .23081 RRT .8170 flRF -.8925 RTF -.9136 CRT -.3999 CRS .8729 CST -.6078

FOE .5845 FRA -.$018 FC-17.4949 9SP 9845 SG6 2874.2 R23 -.2236 R13 -.9213 LSA 589.3 MSA 232.3 SSA 121.0

9DE .2L_91 BRA .4302 BC3 4.0570 FSP 3377 SG1 2843.9 SG2 416.2 THA 12.54 ELI 396.1 EL2 232.1 ALF 115.55

LAUNCH DATE DEC 3 1964 FLIGHT TIM( 218.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CGNIC DISTANCE 496.393

ML 1&?.41 LAL -.00 LOL 72.90 VL $3,277 GAL 2.09 AZL 89.75 HCA

RP 253.23 LAP .It LOP 225.77 VP 21.089 GAP 4.73 AZP 90.22 TAL

RC 212.144 GL 2.46 r_P 7.40 ZAL 64.3_ ZAp 146.73 ETS 167.08 ZA(

pLAN_TOCENTR|C C_IC

C3 11,340 VHL 3.367 DLA 18.01RAL 140.47 RAO 6567.4 VEL 11.521PTH

LNCH AZliATH LNCN TIME L-I TIME INJ LAT INJ LOiS INJ RT ASC INJ AZMTH INJ TIME

90.00 13 18 5 2685.19 -27.52 73.49 358.61 96.93 14 2 51

90.00 • 19 12 4133.97 -2.09 160.30 353.70 61.75 7 25 6

100.00 14 50 5 2988.52 -28.72 51.48 358.42 98.67 15 29 54

100.00 • 29 59 3905.87 -1.04 150.94 353.12 60.12 8 31 59

110.00 16 21 3• 2102.08 -$1.79 29.04 357.73 103.28 16 56 40

110.00 • 11 4• 3765.07 1.62 138.61 351.46 55.85 9 14 34

DIFFERENTIAL C_RRECTION• MID-COURSE EXECUTION ACCURACY

TOE .0787 TRA -.4097 TC3 3.9262 BAU .6157 SGT 2747.1 SGR 787.2 SG3 1080.8

RUE -.2120 RRA -.0003 RC3 1.0389 FAU .24048 RRT .8340 RRF -.9122 RTF -.9124

FOE .5415 FflA -.8297 FC-18.3§79 BSP 9793 $68 2857.7 fl23 -.2406 R13 -.9218

BOE .2255 BflA .40t)7 BCS 4.0813 FSP 3548 SGI 2826.3 SG2 422.2 THA 13.75

EARTH TO MARS

152.87 SMA 191.45 ECC .23273 INC .2480 V1 30.223

11.09 TAp 163.97 RCA 146.89 Apo 236.00 V2 23.574

168.95 ETE 48.78 ZAC 97.81ETC 255.70 CLP 147.47

2,01VHP 4,630 DpA 2.51 RAp 195.67 ECC 1.1866

PC) CST TIM INJ 2 LAT INJ 2 LONG

2085.2 -26.28 65.05

3534.0 -5.85 161.64

1788.5 -27.22 43.00

3305.9 -5.00 144.40

1502.1 -29.64 20.49

3165.1 -2.88 132.40

ORBIT DETERMINATION ACCURACY

ST 267.8 SR 361.3 SS 444.6

CRT -.4690 CRS .8467 CST -.6739

LSA 579.5 MSA 217.8 SSA 1Z9.5

EL1 394.0 EL2 216.9 ALF 118.52
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JPL TM 33-100 IrANTH--MANS TRAJECTORIES (VOL. 1. 19414)

LAUNCH DATE DEC $ 18S4 FLIGHT TIM( 220.00

HELIOCENTRIC CONIC DISTANCE 500.102

RL 147.41 LAL -.OO LOL 78.80 VL $3.254 GAL 2.14 AZL 89.82 HCA 153.87 SMA

RP ZSZ.SR LAP .08 LOP 2El.T• VP 21.095 GAP 4.32 AZP 90.17 TAL 11.42 TAp

RE 214.210 GL 1.83 •p T.84 ZAL 83.75 ZAP 145.53 (TS 158.93 ZAE 189.32 (T[

PLANETOCENTRIC CONIC

C3 11.2S5 VHL 3.8$8 OLA 17.80 RAL ISi.ST RAD $587.4 VEL 11.518 PTH Z.01VHp

LNCH AZMTH LNCH TIR L-| TIN( INJ LAT

SO.O0 13 1R T 2587.78 -27.37

90.00 • I 45 4141.87 -1.82

100.00 14 SO 48 2372.55 -EO.5S

100.00 • 19 SO 8919.31 -.58

110.00 1S 21 30 L_MI.38 -$1.57

110.00 R S 33 3778.07 2.04

DIFFERENTIAL C(MtM[CT|_S

TOE .0855 TMA -.3RO0 TC3 3.81HI3 BAU .lilt

ROE -.Z050 RMA .Dl_ RC3 1.1411 FALl .ES04R

FOE .$117 FRA-I.0tHI4 FC-1R.Z47T BliP STRi

BIDE .ZZ2008A .]90eK$ 4.0018 FliP 3724

ARRIVAL OATS JUL 13 1955

EARTH TO MARS

191.02 ECC .23116 INC .1835 vl 3O.ZZ3

165.29 RCA 146.87 APO 235.10 V2 23.S12

$5.46 ZAC 98.21 ETC 255.69 CLP 145.32

4.530 DPA 2.97 RAp 195.71ECC 1.1854

INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ E LONG

72.24 357.54 97.55 14 3 35 2087.8 -2S.OS $3.82

169.12 552.72 61.75 7 17 54 5548.7 -5.39 162.45

50.31 557.34 99.26 t5 30 18 1772.4 -26.97 41.$7

151.48 352.14 60.11 8 25 9 3319.S -4.55 145.15

28.03 356.63 103.84 16 58 18 1488.4 -Z9.35 19.53

139.18 350.51 55.87 9 8 29 3176.1 -2.46 132.98

NID-COURS4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2712.4 SGR 842.4 $G3 1131.0 ST 267.0 SR _50.7 SS 438.1

RRT .8483 RRF -.9200 RTF -.9111 CflT -.5584 CRS .8145 CST -.7288

2840.2 R23 -.2587 R13 -.0228 LEA 5SR.D MSA 203.5 SEA 138.7

SG1 2807.3 SG2 431.0 THA 15.12 EL1 $92.3 ELI 201.0 ALF 121.44

LAUNCH DATE DEC 5 1944 FLIGHT TIN( 222.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CGNIC D|$Tk;RE 303.827 EARTH TO MARS

RL 147.41LAL -.00 L_L 72.80 VL 33.232 GAL 2.18 AZL 89.88 HCA 154.87 SMA 190.62 [CC .22967 INC .115I vl 30.223

RP 232.51 LAP .05 LOP R27.77 rIP 21.103 GAP 3.92 AZP 90.10 TAt. 11.73 TAp 166.60 RCA 146.84 APO 254.40 V2 23.650

RC 216.258 84. 1.15 6P 8.31 ZAL 63.17 ZAP 144.20 ETS 166.77 ZNE 169.51 ETE 62.85 ZAC 98.63 ETC 255.$7 CLP 145.13

PLAN(TOCEMTR|C CQNIC

C3 11.181 MHL 3.344 OLA 17.12 RAL 138.88 RAO 8587.4 VEL 11.515 PTH 2.01 VHp 4.433 DpA 3.48 RAp 195.74 ECC 1.1843

LN(H A214TI4 INCH TIN( L-| TIME INJ LAT INJ LONG INJ RT ARC INJ A_4TH INJ TIN( IN) CST TIN INJ 2 LAT INJ 2 LONG

RO.O0 13 20 45 2848.52 -27.19 70.85 358.48 08.22 14 4 54 2048.3 -25.77 •2.47

90.00 6 0 SO 418S.R3 -1.OT |TO.O• 551.75 61.70 7 10 16 3585.6 -4.85 165.42

100.00 14 51 38 2334.30 -2R.34 49.01 356.27 99.92 15 31 10 1754.3 -26.68 40.80

100.00 • 12 21 _34.89 -.05 IS2.53 351.18 60.11 8 17 56 3534.9 -4.03 146.01

110.00 18 21 50 2073.0_ -31.32 24.91 355.53 104.46 18 56 23 1473.0 -_).01 18.48

110.00 T $8 $4, 3701.93 2.53 139.R5 349.57 55.90 g 2 5 3188.9 -1.86 133.&5

DIFFERENTIAL COntECTIQNI MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .OSSR TMA -.3751TC3 3.RSR| BAU .60?4 SGT 2872.9 SAIW 904.9 SGS 1182.4 ST 270.5 SR 338.8 SS 425.2

ROE -.1972 IRA .ORs• RC3 1.2528 FAU .2606R RRT .8595 RRF -.0431RTF -.0093 CRT -.6138 CR$ .7730 CST -.7689

FOE .468R FRA-I.20T? FC-20.1545 BiD 9641 _ 2821.9 R23 -.2725 R13 -.9233 LEA 556.9 NSA 192.0 SEA 147.7

ROE .2192 BR& .3740 BC3 4.0573 FSP 3907 SGI 2788.9 $82 443.4 THA IG.G8 ELI 392.4 EL2 184.4 ALF 124.$5

LAUNCH DATE DEC 5 1854 FLIGHT TIN( 224.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC

RL 147.41LAL -.DO

RP 232.14 LAP .02

RC 218.287 GL .40

PLANETOCENTRI{ CONIC

C3 ll.t3R YHL 3.$3•

LNCH AZ1MTH LNCH TIN(

go.oo 13 23 2

go.o0 5 52 25

100.00 14 53 44

100.00 • 4 24

110.00 18 22 41

110.00 • 51 58

DISTANCE 507.565 EARTH TO MARS

LOL 72.90 VL 35.211 GAL 2.23 AZL 89.96 HCA 155.88 SMA 190.24 ECC .22827 INC .0242 vl 30.223

LOP 228.78 VP 21.114 GAP S.53 AZP 90.04 TAL 12.02 TAp 167.90 RCA 146.81 APO 233.SS V2 23.809

• P 8.83 ZAL 82.62 ZkP 142.99 [TS 166.58 ZA( 169.50 [TE 70.85 ZAC 89.09 ETC 255.SS CLP 143.91

DLA 18.57 RAL IS6.11RAD 6567.4 V[L 11.512 PTH 2.01VHp 4.341DPA 4.05 RAp ti5.•S ECC 1.1835

L-I TIN( IMJ LAT INJ LON• INJ RT A$C INJ AZHTH INJ TIN( PO CST TIM INJ Z LAT INJ Z LONG

2•28.74 -28.97 69.30 555.41 98.96 14 6 48 2026.7 -25.46 60.95

4185.00 -.45 171.14 550.80 61.69 7 2 10 3585.0 -4.23 154.51

2334.23 -28,10 47.57 355.19 100.64 15 32 38 1734.2 -26.34 39.21

3952.74 .55 155.51 550.25 80.1t 8 10 17 3552.7 -3.43 146.99

2055.94 -31.02 25.87 554.83 105.14 18 58 58 1455.9 -25.$3 17.28

3803.79 3.00 140.63 348.ES 55.94 8 55 20 3203.8 -1.40 134.43

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY

TDE .1054 TRA -.$585 TC3 3.8065 BAU .MORT _T 2R27.2 _ 975.2 SG3 123S.5

ROE -.1881RRA .0409 RC3 1.3753 FAU .27128 RRT .RiO _ *.9§49 RTF -.9017

FD( .4102 FRA-l.SS85 FC-EI.0651 IRP 9S34 _ 2802.8 R23 -.2873 R13 -.9840

6DE .2171BRA .$608 0C3 4.0474 FSP SOil SGI 2764.5 _2 460.8 THA 18.40

LAUNCH DATE DEC 5 1964 FLIGHT T|N( 2R6.00

HELIOCENTRIC CQNIC DISTANCE 311.319

RL 147.41LAL -.DO LOt. 72.90 _. 33.191GAL 2.27 AZL 90.04 HOt 136.88 3NA

RP 231.74 LAP -.02 LOP 229.78 Vff 21.126 GAP 3.14 AZP 69.96 TN. 12.30 TAp

RE 220.299 •L -.40 GP 9.40 ZAL 62.11 ZAP 141.66 ETS 165.41 ZAE 189.27 [TE

PLANETOCENTRIC CONIC

C3 11.085 VHL 3.329 DLA 15.95 RAL t37.35 MAD 8587.4 TEL 11.510 PTH 2.00 VHp 4.252 DpA 4.87

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ _ INJ RT AS(: INJ AZMTH INJ TIN( IN) CST TIN

90.00 13 25 57 2602.88 -26.71 67.61 $54.35 99.78 14 9 20 2002.9

go.o0 5 43 27 4208.95 .28 172.37 549.87 81.68 8 53 34 3606.9

100.00 14 56 9 2511.98 -27.31 45.98 354.12 101.43 15 54 41 1712.0

100.00 6 55 S? 3975.04 1.24 154.65 349.32 60.13 8 2 10 3373.0

110.00 16 24 3 2055.95 -30.87 24.30 353.32 105.68 18 58 O 1437.0

110.00 ? 44 32 3820.82 3.74 141.52 547.76 56.00 8 48 15 5220.8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1213 TRA -.5441 TC3 3.7577 BAU .5975 SGT 2572.5 $GR 1055.3 SG5 1288.8

ROE -.1780 RRA .057? RC3 1.5085 FAU .28181 RRT .8740 RRF -.9645 RTF -.9058

FDE .3406 FRA-1.5163 FC-22.0080 BSP 9478 SG8 2780.5 RE5 -.2996 R13 -.9253

BDE .2155 BRA .3489 BC3 4.0306 F_P 4286 SGI 2758.4 SG2 481.8 ?HA 20.58

OROIT DETERMINATION ACCURACY

ST 278.5 SR $24.8 SS 412.0

CRT -.68?8 CRS .7147 CST -.?827

L$A 542.0 MSA 192.2 SEA 148.S

ELI 394.0 EL2 166.6 ALF 125.S?

ARRIVAL DATE JUt. 19 1965

EARTH TO MARS

166.66 ECC .22894 INC .0363 vl 30.223

169.19 RCA 146.89 APO 232.97 V2 23.728

?8.58 ZAC 09.59 ETC 255.64 CLP 142.65

RAp 195.77 [CC 1.1824

INJ 2 LAT INJ 2 LONG

-25.08 59.31

-3.52 165.73

-25.R5 37.87

-2.74 148.11

-28.1g 15.g8

-.75 135.31

ORBIT DETERMINATION ACCURACY

ST 288.6 SR 309.4 SS 402.7

CRT -.7552 CRS .8431CST -.7592

L$A 527.9 MSA 209.2 SEA 137.1

EL1 396.6 EL2 147.6 ALF 132.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 5 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 21 1965

HELICHCENTRIC CONIC DISTANCE 513.086 EARTH TO MARS

RL 147.41LAL -.00 LOL 72.80 VL 35.172 GAL 2.30 AZL 90.13 HCA 157.69 SMA 189.54 ECC .22569 INC .1280 vl 30.223

RP 231.36 LAp -.05 LOP 230.79 VP 21.141 GAP 2.75 AZP 89.88 TAL 12.56 TAp 170.46 RCA 146.76 APO 232.32 V2 23.768

RC 222.292 GL -1.29 GP 10.03 ZAL 61.64 ZAP 140.28 ETS 166.21 ZAE 168.79 ETE 86.27 ZAC 100.14 ETC 255.62 CLP 141.36

pLANETOCENTRIC CONIC

C3 11.041VHL 3.323 DLA 15.24 RAL 136.81 MAD 6567.4 VEL 11.508 PTH 2.00 VHp 4.167 DpA 5.35 RAp 195.77 ECC 1.1817

LMCH AZMTH LMCM TIME L-I TIME [NJ LAX INJ LONg INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 29 34 2576.50 -26.39 65.74 355.28 100.66 14 12 30 1976.5 -24.65 57.51

90.00 5 33 56 4231.63 1.06 173.74 348.96 61.70 6 44 26 3631.6 -2.75 167.12

100.00 14 39 13 2287.37 -27.47 44.23 353.03 102.29 15 37 20 1687.4 -25.50 35.98

100.00 8 48 56 3983.98 2.02 155.89 348.42 60.17 7 53 32 3396.0 -1.96 149.37

110.00 18 25 58 2015.91 -30.27 22.79 352.21 106.89 16 59 34 1415.9 -27.89 14.55

110.O0 7 36 40 3840.22 4.48 142.54 346.89 56.08 8 40 40 3240.2 -.00 136.35

OIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1369 TRA -.3330 TC3 3.8388 BAU .5928 SGT Z§14.3 SGR 1145.1 Sg3 1343.6 ST 304.9 SR 291.1 SS 395.8

ROE -.1660 RRA .0765 RC3 1.8587 FAU .29266 RRT .8774 RRF -.9723 RTF -.8999 CRT -.8170 CRS .5457 CST -.6831

FOE .2480 FRA-1.6847 FC-22.9485 BSP 9379 $(o8 2762.8 R23 -.3096 R13 -.9268 LSA 512.2 MSA 239.6 SSA 120.5

BOE .21§2 BRA .3417 BC3 4.0139 FSP 4477 $(11 2715.6 $G2 508.6 TMA 22.62 EL1 401.8 EL2 127.4 ALF 136.62

LAUNCH DATE DEC 5 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 23 1965

DISTANCE 518.867 EARTH TO MARS

LOL 72.90 VL 33.154 gAL 2.34 AZL 90.25 HCA 158.91 SMA 189.22 ECC .22450 INC .2259 vl 30.223

LOP 231.81 VP 21.158 gAp 2.38 AZP 89.79 TAL 12.81 TAP 171.72 RCA 146.74 Apo 231.70 V2 23.807

Gp 10.71 ZAL 61.20 ZAP 138.86 ETS 166.00 ZAE 168.06 ET( 93.42 ZAC 100.73 ETC 255.59 CLP 140.03

HELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 231.01 LAP -.09

RC 224.266 gL -2.26

PLAN_TOCENTRIC CONIC

C3 11.00§ VNL 3.317 OLA 14.45 RAL 135.87 MAD 6567.4 VEL 11.506 PTH 2.00 VHp 4.087 DpA 6.10 RAp 195.77 ECC 1.1811

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT _ ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 33 54 2547.43 -26.01 83.70 352.20 101.61 14 16 21

90.00 3 23 43 4259.36 1.95 175.29 348.08 61.74 6 34 42

100.00 13 2 58 2280.19 -27.06 42.$1 351.94 103.22 15 40 38

100.00 6 37 20 4021.83 2.89 157.31 347.54 60.24 7 44 21

110.00 16 26 30 1992.57 -29.80 21.13 331.08 107.57 17 1 42

110.00 7 28 17 3882.22 5.32 143.70 346.04 55.18 8 32 39

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1529 TRA -.3237 TC3 3.5617 BAU .5882 SGT 2446.9 $GR 1245.4 393 1398.0

ROE -.1521RRA .0873 RC3 1.8180 FAU .30338 RRT .8786 RRF -.9785 RTF -.8952

FD( .1380 FMA-1.8583 FC-23.8664 BSP 9318 S¢,8 2745.6 R23 -.3162 R13 -.9290

BD( .2137 9RA .3381BC3 3.9978 F8P 4681 SG1 2691.8 SG2 540.7 THA 25.18

PO CST TEN INJ Z LAT INJ 2 LONG

1947.4 -24.14 55.55

3659.4 -1.84 168.66

1660.2 -24.97 34.14

3421.8 -1.09 150.78

1392.6 -27.11 12.98

3262.2 .84 137.47

ORBIT DETERMINATION ACCURACY

ST 323.7 SR 270.3 SS 398.3

CRT -.8671CRS .4320 CST -.5§22

LSA 497.4 MSA 280.1 SSA 103.2

EL1 408.0 EL2 106.9 ALF 140.90

LAUNCH DATE DEC 5 1664 FLIGHT TIME 232.00 ARR]VAL DATE JUL 25 1965

HELIO¢EMTRIC CONIC DISTANCE 522.66Q EARTH TO MARS

RL 147.47 LAL -.00 LOt, 72.90 VL 33.137 GAL 2.37 AZL 90.33 HCA 159.93 8MA 188.92 ECC .22338 INC .3323 V! 30.223

RP 250.82 LAP -.11 LOP 232.83 VP 21.176 GAP 2,01AZP 69.88 TAL 13.05 TAp 172.97 RCA 146.72 Apo 231.12 VZ 23.847

RC 926.222 GL -3.32 Gp 11.48 ZAL 60.81 ZAP 137.38 ET8 165.77 ZAE 167.11ETE 98.63 ZAC 101.39 ETC 255.56 CLP 138.66

PLANETOCENTRIC CONIC

C3 10.979 VHL 3.313 DLA 13.54 RAL 133.14 MAD 8587.4 VEL 11.505 pTH 2.'00 VHp 4.0110pA 6.93 RAp 19§.77 ECC 1.1807

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 13 39 0 2515.40 -25.35 61.47 331.11 102.64 14 20 55 1915.4 -23.55 53.37

90.00 5 12 47 4290.42 2.95 177.03 347.19 81.82 6 24 18 3690.4 -.84 170.4o

100.00 15 7 26 2230.18 -26.57 40.21 350.84 104.22 15 44 37 1630.2 -24.36 32.12

100.00 6 97 2 4050.89 3.87 138.91 346.88 80.34 T 34 33 5430.9 -.10 152.38

110.00 16 31 38 1966.70 -29.28 19.31 349.93 108.32 17 4 25 1366.7 -26.45 11.26

110.00 7 19 19 3867.12 6.26 145.01 345.21 56.33 8 24 6 3287.1 1.79 138.77

DIFFERENTIAL CCRRECTIOMS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1712 TRA -.3160 TES 3.4515 DAU .5850 SgT 2373.9 SGR 1358.8 393 1453.0 ST 347.6 SR 245.8 SS 415.1

ROE -.1332 RflA .1216 RC3 1.9930 FAU .51419 RRT .8773 RRF -.9835 RTF -.8895 CRT -.9063 CRS .3058 CST -.3600

FOE -.0008 FRA-9.0482 FC-24.7753 B8P 9253 $68 2735.1 R23 -.3183 R13 -.9322 LSA 483.3 MSA 335.5 SSA 86.1

90£ .2162 9RA .3386 BC3 3.9838 FSP 4877 861 2873.3 962 578.3 THA 28.10 EL1 416.6 EL2 86.6 ALF 14_.65

LAUNCH DATE DEC 5 1964 FLIGHT TIME 234.00 ARRIVAL OATE JUL 27 1965

NELIOCENTRIC C_IC DISTANCE 526.467 EARTH TO MARS

RL 147.41 LAL -.O0 LOt. 72.90 VL 33.122 GAL 2.40 AZt. 90.45 HCA 160.95 S#,IA 188.64 ECC .22233 INC .4503 Vt 30.223

RP 230.94 LAp -.15 LOP 233.85 VP 21.t96 GAP 1.65 AZP 89.57 TAL 13.26 TAP 174.21RCA 146.70 APO 230.58 V2 23.887

RE 298.139 GL -4.50 GP 12.30 Z/q. 60.46 ZAP 135.85 ETS 163.53 Zk_ 165.93 ETE 105.41ZAC 102.12 ETC 255.53 CLP 137.25

PLAN_TOCENTRIC CONIC

C3 10.965 VHL 3.311DLA 12.52 RAL 134.42 RAO 6367.4 VEL 11.504 PTH 2.00 VHP 3.940 OpA 7.84 RAp 195.78 ECC 1.1805

LNCH AZNTH LNCM 1114( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 13 44 55 2480.08 -25.00 59.03 350.01 103.75 14 26 15

90.00 5 1 3 4323.23 4.07 178.98 346.34 61.95 6 13 8

100.00 15 12 42 2198.98 -26.00 37.92 349.72 105.30 15 49 19

100.00 6 15 57 4083.36 4.97 160.71 343.83 60.49 7 24 1

110.00 16 35 28 1938.01 -28.62 17.32 348.80 109.34 17 7 46

110.00 7 9 41 3915.29 7.32 146-.50 $44.40 56.52 8 14 56

DIFFERENTIAL CCRRECTXON3 MID-COURSE EXECUTION ACCURACY

TOE .1902 TRA -.3113 TC3 3.3254 BAU .5833 SGT 2294.1 _ 1485.8 363 1307.5

ROE -.1147 RflA .1498 RC3 2.1874 FAU .32487 RRT .8741 RRF -.9875 RTF -.8823

FOE -.1666 FRA-2.2407 FC-93.6499 BSP 9216 388 273S.S R23 -.3161 R13 -.9364

BDE .2929 8RA .3451 BC3 3.9803 FSP 5073 SG1 2661.5 sg2 622.1 THA 31.43

PO CST TIM INJ 2 LAT INJ 2 LONG

1880.1 -22.86 31.01

3725.2 .29 172.34

1397.0 -23.64 29.91

3483.6 1.00 154.17

1338.0 -23.69 S.37

3315.5 2.87 140.24

ORBIT DETERMINATION ACCURACY

ST 374.3 SR 218.1SS 451.9

CRT -.9938 CRS .2046 CST -.1383

LSA 473.0 MSA 401.6 SSA 70.9

EL1 427.2 EL2 72.3 ALF 150.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC S 1964

HELIOCENTRIC CONIC

RL 147.41 LAL -.OO

RP 229.89 LAP -jS

RC 230.0T8 GL -5.82

PLAMETOCENTRIC CONIC

C3 tO.gS7 VML 3.312

LNCH AZll4TH LNCH TIME

gO.O0 13 51 44

gO.DO 4 48 23

100.00 15 18 48

lOO.O0 6 4 0

110.00 16 40 1

110.00 6 59 17

FLIGHT TIN( 236.00 ARRIVAL DATE JUL 29 1R85

OISTANCE 530.287 EARTH TO MARS

LOt. 72.60 VL 33.107 GAL 2.43 AZL 80.58 HCA 181.97 SMA 168.37 ECC .22133 INC .5013 vl 30.223

LOP 234.07 _p 21.216 GAP 1._ AZP 89.45 TAL 13.47 TAp 175.43 RCA 148.$R APO 230.07 V2 23.927

GP 13.22 ZAL 60.18 ZAP 134.28 (TS 165.27 ZAE 164.54 ETE 110.16 ZAC 102.93 ETC 255.49 CLP 135.80

OLA 11.38 RAL 133.68 RAID 8587.4 V(L 11.S05 PTH 2.00 VHp 3.874 DpA 8.86 RAp 195.79 ECC 1.1805

L-I TIME INJ LAT INJ LI_AG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIM IMJ 2 LAT INJ 2 LONG

2441.11 -24.34 56.38 548.89 104.93 14 32 25 1841.1 -22.06 48.43

4364.21 5.32 181.17 545.52 62.15 6 1 7 3784.2 1.55 174.51

2160._8 -25.31 35.41 548.59 106.45 15 54 49 1560.3 -22.RZ 27.50

4120.29 8.20 162.75 345.04 SO.TO 7 12 40 3520.3 2.25 156.19

1906.17 -ZT.88 15.15 347.63 110.63 17 11 47 1306.2 -24.81 7.$1

3947.10 8.51 146.20 343.62 S8.?T 8 5 4 3347.2 4.08 141.91

DIFFERENTIAL CGRRECTIC_S MID-COURSE EXI[CuTION ACCURACY

TOE .2249 1RA -.2R40 TC3 3.2367 BAU .5919 SGT 2219.8 Sr, R 1637.7 143 1570.0

ROE -.0061 flRA .1837 RC3 Z.4132 FAU .33700 RRT .8725 li_ -._J)O7 RTF -.8789

FOE -.4045 FRA-Z.4846 FC-26.803S BSP 8871 _ 2774.5 RZ$ -.3016 R11 -.9441

ROE .2408 BRA .3466 BC3 4.0375 FS4P 5178 $61 2593.8 SGZ G65.3 THA 34.98

LAUNCH DATE DEC 5 I_NS4 FLIGHT TIME 238.00

HELIOCENTRIC C._NIC DISTANCE 534.117

RL 147.41LAL -.00 LCL 72.90 VL $3.092 GAL 2.45 AZL 90.T$ HCA 183.00 SMA

RP 229.47 LAp -.21 LOP 235.90 V1P 21.242 6AP .95 AZP 89.30 TAL 13.65 TAp

RC 231.R73 GL -7.26 GP 14.25 ZAL 59.92 2AP 132.62 ITS 165.00 ZAE 162.96 ETE

PLANETOCENTR|C CONIC

C3 10.966 VHL 3.314 OLA 10.04 RAL 132.94 BAD 8567,4 VEL 11.505 PTH Z.O0 VHP 3.815 DPA 9.98

LNCH AZMTH LI_H TIN( L*I TIM( INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM

90.00 13 $9 34 2397.90 -23.35 53.44 347.75 106.19 14 39 32 1797.9

90.00 4 34 39 4406.18 8.71 183.63 344.74 82.42 5 48 7 3800.2

100.00 13 25 53 2119.$3" -24.50 32.65 347.44 107.69 18 1 12 1519.5

100.00 3 51 1 4161.77 7.50 165.06 $44.27 61.00 7 O 23 3381.8

110.00 18 45 23 1870.87 -27.0Q 12.76 348.44 111.60 17 16 35 1270.7

110.00 6 47 3R 3983.40 9.R6 150.14 342.88 $7.10 7 54 22 3383.4

DIFFERENTIAL C_RRECT|ONR M|O-CoURSE EXECUTIDN ACCURACY

TOE .2411 TRA -.ZRtNI TC3 3.0580 BAU .5935 $GT 2134.1 _ 1797.1 SG3 1618.5

ROE -.0354 RRA .21R0 RC5 2.14,4) FAU .34039 RRT .ll4Z7 RNi r -.9t)30 RTF -.8863

FOE -.6333 FRA-2.SB73 FC-2?.2973 B2P 9049 SCM 2790.0 R23 -.2894 fl13 -.9601

SO( .2474 MA .3713 BC3 4.0412 FSP 5398 SGI 2695.8 Sr, R 7t9.5 THA 39.34

ORBIT DETERMINATION ACCURACY

ST 424.0 Silt 164.2 $S 529.2

CRT -.8963 CR6 .1R63 CST .1513

LSA 539.1 MSA 447.5 SSA 54.1

ELI 456.0 EL2 76.0 ALF 158.08

ARRIVAL DATE JUL 31 1963

EARTH TO MARS

168.12 ECC .22039 INC .727R vl 30.223

176.63 RCA 146.88 APO 229.36 V2 23.968

114.13 ZAC 103.83 (TC 235.44 CLP 134.31

RAP 195.81 ECC 1.1808

INJ 2 LAT INJ 2 LONG

-21.11 45.62

2.96 I7R.97

-21.R3 24.86

3.65 158.47

-23.80 5.05

5.45 143.82

ORBIT DETERMINATION ACCURACY

ST 449.6 SIR 156.9 S$ 616.2

CRT -.7687 CRS .2926 CST .3190

LSA 644.8 MSA 455.4 SSA 44.S

EL1 466.9 EL2 97.9 ALF 164.09

LAUNCH OATS DEC 5 1964 FLIGHT TIM( 240.00

HELIOCEHTR|C CONIC

RL 147.41LAL -.00

RP 229.0R LAp -.Z3

RC 233.048 GL -8.93

PLANETOCENTR|C CONIC

C3 11.029 _HL 3.321

LNCH AZNTH LNCH TIME

90.00 14 8 32

90.00 A 19 39

100.00 13 34 1

100.00 5 38 50

110.00 16 51 43

110.00 6 35 36

LOt. 72.90 VL 33.079 GAL

LOP 236.93 VP

GP 13.40 ZAL

ARRIVAL DATE AUG 2 1965

OlSTANCE 537.959 EARTH TO MARS

2.47 AZL 90.89 HCA 164.03 SMk 187.89 ECC .21951 INC .8939 Vl 30.223

21.267 GAP .61 AZP 89.14 TAL 13.82 TAp 177.84 RCA 146.65 Apo 229.13 V2 24.009

59.75 ZAp 130.91 ET8 164.70 ZAE 161.19 ETE 117.40 ZAC 104.84 ETC 235.39 CLP 132.76

DLA 8.$4 RAL 132.18 BAD 8567.4 VEL 11.507 PTH 2.00 VHp 5.761 DpA 11.23

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIN

2349.91 -22.81 50.24 546.60 107.52 14 47 42 1749.9

4457.79 8.26 186.46 344.00 62.82 5 33 56 3857.8

2074.18 -23.53 29.65 346.27 108.99 16 8 35 1474.2

4208.74 9.12 167.69 343.54 61.41 6 46 59 3608.7

1831.03 -25.97 10.14 345.23 113.05 17 22 14 1231.0

4024.86 11.37 152.37 342.19 57.53 7 42 42 3424.7

RAp 195.86 ECC 1.1815

INJ 2 LAT INJ 2 LONG

-20.00 42.54

4.55 179.75

-20.72 21.96

5.23 161.06

-22.62 2.58

7.01 145.99

DSFFEREMTIAL CORRECTIONS

TOE .256R TRA -.3072 TC3 2.8591 BAU .5999

ROE -.0173 RRA .2596 RC3 2.8949 FAU .33463

FOE -.9010 FRA-2.6939 FC-27.8337 BSAP 9274

ROE .2394 BRA .4023 9C3 4.0888 FSP 5584

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2023.1 SGR 1975.8 9G3 1662.4 ST 477.9 SR 150.7 SS 728.2

RRT .8494 RRF -.9948 RTF -.8508 CRT -.4428 CRS .§879 CST .4500

S_ 2027.8 R23 -.2894 R13 -.957? LSA 774.9 MSA 423.9 SSA 36.6

SG1 2719.5 SG2 775.7 THA 44.20 ELI 483.0 EL2 133.7 ALF 171.39

LAUNCH DATE DEC 5 1964 FLIGHT TIN( 242.00 ARRIVAL DATE AUG 4 1985

HELIOCENTRIC CONIC

RL 147.41LAL -.00 LOL 72.90 VL

RP 228.70 LAp -.2R LOP 237.96 VP

RC 233.703 GL -10.79 r.,p 16.70 ZAL

PLAI_TOCENTRIC C(_AIC

C3 11.105 VHL 3.332

LNCM AZMTH LNCH T_I4[

90.00 14 18 48

90.0O 4 3 8

100.00 15 43 22

100.00 5 21 13

110.00 16 59 4

110.00 6 22 1

DIFFERENTIAL Ca3ERECTIOIS

TOE .2785 TRA -.3162 TC3 2.6507 BAU .6135

ROE .0321RRA .3085 RC3 3.1701FAU .36261

F08-1.2234 FRA-3.1196 FC-2R.2890 BSF' 9547

ROE .2804 9RA .4418 BC3 4.1323 FSP 5748

DISTANCE 541.813 EARTH TO MARS

33.067 GAL 2.49 AZL 91.06 PiCA 165.06 SMA 187.67 ECC .21867 INC 1.0825 vl 30.223

21.294 GAP ,27 AZlP 88.95 TAL 13.97 TAP 179.03 RCA 146.63 APO 228.71 V2 24.049

59.63 ZAP lZ'8.12 ETS 164.39 ZAE 159.24 ETE 120.07 ZAC 105.99 ETC 255.32 CLP 131.21

DLA 6.83 RAL 131.40 RAiD 6367.4 VEL 11.311PTH 2.00 VHP 3.716 DpA 12.63 RAp 195.94 ECC 1.1828

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAY lNJ Z LONG

2L_)6.39 -21.47 46.73 345.43 108.92 14 57 3 1696.4 -18.89 39.16

4314.12 10.00 189.69 343.33 63.37 5 18 23 3914.1 6.34 182.92

2023.32 -22.36 26.32 345.09 110.37 16 17 6 1423.5 -19.39 18.78

4262.23 10.84 170.72 342.88 61.97 6 32 16 3662.2 7.01 164.03

1786.63 -24.78 7.28 344.01 114.36 17 28 51 1186.8 -21.26 359.86

4071.67 13.09 154.96 341.56 58.14 7 29 53 3471.9 8.78 148.51

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1R10.S _ 2160.0 SG3 1703.2 ST 509.0 SR 181.0 SS 872.4

RRT .8323 RRF -.9962 RTF -.8320 CRT .0374 CRS .8373 CST .5586

2698.7 R23 -.2413 R13 -.9664 ERA 938.7 NSA 413.5 SSA 29.6

SG1 2776.9 $62 831,4 THA 4g.52 EL1 509.1 EL2 180.8 ALF .87
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE DEC 5 1964

HELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 228.31 LAP -.31

RC 237.53T GL -12.91

PLANETOCENTRIC CO_AIC

C3 11.225 VHL 3.350

LNCH AZNTH LNCH TIME

90.00 14 30 31

90.00 3 44 49

100.00 15 54 9

100.00 5 3 53

110.00 1T 7 37

110.00 6 6 53

FLIQHT TIt_E 244.00 ARRIVAL DATE AUG 6 1965

LOt. 72.90 YL

LOP 239.00 VP

GP 18.17 ZAL

DISTANCE 545.677 EARTH TO MARS

33.055 GAL 2.$1 AZL 91.30 HCA 166.10 SMA 187.47 ECC .21769 INC 1.2991 vl 30.223

21.522 GAP -.06 AZP 88.74 TAL 14.11 TAP 180.21 RCA 146.62 APO 228.31 VZ 24.090

59.65 ZAP 127.26 ETS 164.05 ZAE 157.09 (T( 122.21 ZAC 107.29 ETC 255.23 CLP 129.59

DLA 4.85 RAL 130.58 RAD 6567.4 VEL 11.516 PTH 2.01VHP 3_679 DPA 14.19 RAP 196.07 ECC 1.1847

L-! TIME IMJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2236.37 -20.09 42.87 344.26 110.38 15 T 47 1636.4 -17.14 35.44

4573.$6 11.94 193.43 342.74 64.13 5 1 6 3978.6 8.36 186.58

1986.64 -20.97 22.67 343.90 111.80 16 26 55 1366.6 -17.63 15.28

4323.52 12.78 174.24 $42.31 62.75 6 15 51 3723.5 9.03 167.47

1736.67 -23.32 4.09 342.78 115.73 17 36 34 1136.7 -19.66 356.86

4126.26 15.02 157.99 341.03 58.93 7 13 39 3526.3 10.79 151.43

DIFFERENTIAL CORRECTIONS

TOE .2998 TRA -.32G9 TCS 2.4257 8AU .6350

ROE .0960 RRA .3970 RCS 3.4872 FAU .36903

FDE-l.60133 FRA-3.$361 FC-28.4826 86P 9910

BOE .3148 8flA .4914 9C5 4.2315 FSP 5976

MID-COURSE EXECUTION ACCURACY

SGT 1794_3 SGR 2412.7 $83 1737.7

RRT .8101 _RF -.9972 RTF -.9086

$006.6 RZS -.2072 R13 -.9T54

SS1 28T4.2 SG2 883.1 THA 55.10

LAUNCH DATE DEC 5 19t;4

ORBIT DETERMINATION ACCURACY

ST 541.9 SR 259.8 SS 1048.9

CRT .3961 CR9 .9543 CST .6422

LSA 1138.9 NSA 404.6 SSA 23.7

EL1 553.8 EL2 233.5 ALF 13.12

HELIOCENTRIC C_NIC

RL 147.41LAL -.O0

RP _27.92 LAP -.35

RC 299.350 _ -15.34

PLAN(TOCENTRIC CA_AIC

C$ 11.406 VHL S.577

LNCH AZI4TH LNCH TIM(

90.00 14 44 4

90.00 3 24 15

100.00 16 6 37

100.00 4 44 23

110.00 17 17 37

110.00 3 49 53

FLIGHT TIME 246.00 ARRIVAL DATE AUG 8 1963

DISTANCE 549.554 EARTH TO MARS

LOL 72.90 VL 33.044 GAL 2.52 AZL 91.55 HCA 167.14 SMA 167.27 ECC .21715 INC 1.5509 vl 30.223

LOP 240.04 vP 21.352 GAP -.$6 AZP 86.49 TAL 14.23 TAp 161.37 RCA 146.61 APO 227.94 V2 24.132

GP 19.84 ZAL 59.77 ZAP 125.31 ETS 163.70 ZA( 154.73 ETE 123.89 ZAC 108.78 ETC 255.12 CLP 127.92

DIFFERENTIAL CCRRECTIONS

TDE .3201 TRA -.$418 TC3 2.1762 8AU .8631

ROE .1786 RRA .4370 RCS 3.7902 FAU ,37327

FDE-Z.O519 FRA-3.5939 FC-!1.$522 BgP 10442

BIDE .3666 8RA .3548 |CS 4.3619 FSP 5979

VHP 3.653 DpA 15.95 RAp 196.26 ECC 1.1877

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

DLA 2.58 RAL 129.70 RAD 6367.4 VEL 11.524 PTH 2.01

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2168.64 -16.43 38.59 $43.10 111.89 13 20 13 1568.6 -15.30 31.32

4632.92 14.11 197.81 342.28 63.19 4 41 48 4052.9 10.6A 190.85

1902.$9 -19.29 18.63 342.72 113.28 16 38 19 1302.4 -15.98 11.41

4394.40 14.95 176.39 341.87 63.81 3 57 38 3794.4 11.31 171.49

1680.17 -21.60 .60 341.56 117.16 17 45 37 1080.2 -17.79 333.35

4189.38 17.20 161.58 340.62 60.00 6 39 42 3589.4 13.09 134.89

MID-COURSE EX£CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1671.1Sr_ 2676.2 SG3 1761.4 ST 572.0 SR 383.7 $$ 1254.8

RRT .7797 W -.9980 RTF -.7771 CRT .5084 CRS .9876 CST .7022

3155.1 fl23 -.1693 fl13 -.9835 LSA 1375.2 MSA 396.7 SSA 18.9

IM;1 3015.3 $4;2 923.7 THA 61.03 EL1 629.2 EL2 282.5 ALF 27.57

LAUNCH DATE DEC 5 1964

HELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 227.53 LAP -.38

RC 241.142 GL -18.14

PLAMETOCEMTRIC CONIC

C3 11.673 VHL 3.417

LNCH A_ATH L_H TIN(

90.00 14 59 51

90.00 3 0 50

tO0.OO 16 21 9

100.OO 4 22 13

110.O0 17 29 tO

110.00 5 30 31

FLIGHT TIM( 246.00 ARRIVAL DATE AUG 10 1935

DISTANCE 553.442 EARTH TO MARS

LOt. 72.90 VL 33.034 GAL 2.54 AZL 91.85 HCA 166.18 SMA 187.10 ECC .21646 INC 1.8473 vl 30.223

LOP 241.09 VP 21.383 GAP -.69 AZP 88.19 TAL 14.33 TAP 182.52 RCA 146.60 APO 227.59 V2 24.173

GP 21.76 ZAL 60.03 ZAP 123.27 ETS 163.33 ZAE 132.15 ETE 123.19 ZAC 110.30 ETC 254.96 CLP 126.20

DLA -.07 RAL 128.74 RAO 9587.4 VI[L 11.535 PTH 2.01VHP 3.641DpA 17.93 RAp 196.54 ECC 1.1921

L-I TIN( INJ LAT INJ LUNG INJ RT ASC INJ AZNTH IHJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

2091.59 -16.41 33.84 341.98 113.41 15 34 42 1491.6 -13.10 26.72

4739.68 16.52 203.04 342.01 SS.S7 4 19 50 4139.7 13.22 t95.92

1929.30 -17.27 14.15 341.58 114.79 16 51 39 1229.3 -13.78 7.1o

44T7.20 17.38 163.34 $41.61 S§,29 5 36 50 3677.2 13.90 176,27

ISt5,91 -19.53 356.74 340.37 118.61 17 56 16 1013.9 -13.58 349.87

4213.36 19.67 IS5.90 340.39 61.46 S 41 35 3663.4 15.70 139.o2

DIFFERENTIAL CORRECTIONS

TOE .3407 TRA -,3Q04 TC3 1.9140 BAU .7073

ROE .2900 RllA .$L_T RC3 4.1087 FAU ,3T§29

FOE-2.3960 FRA-S.9404 FC-tT.OL_D BSP 11099

BOE .4461 mtA .$349 BCS 4.3827 FmP 6012

NIO-COURK ExECUTIQN ACCURACY

IWfT 1549.9 SSR 8t)90.8 SG3 1774.2

RRT .T400 RRF -.9tD96 RTF -.?365

3359.7 R23 -.1313 R13 -.9899

SG1 3217.9 SGZ 995.7 THA G6_Z4

LAUNCH DATE DEC S 1914

ORDIT DETERMINATION ACCURACY

ST 600.6 SR 556.3 SS 1494.6

CRT .6929 CRS .9988 C$T .7465

LSA 1658.8 MSA 390.1SSA 15.0

EL1 753.7 EL2 319.6 ALF 41.85

HELIOCENTRIC CONIC

RL 147.41LAL -.00

RP 22T.14 LAP -.41

RC 242.914 GI. -21.39

PLAN(TOCEMTRIC CONIC

C3 12.073 VHL 3.473

LNCH AZMTH LNCH TIM(

90.00 13 IS n

90.00 2 35 43

100.00 16 30 21

100.00 3 56 32

110.00 17 43 14

110.00 3 8 9

FLIGHT TIME 250.00 ARRIVAL DATE AUG 12 1965

DISTAMCE 557.339 EARTH TO MARS

LGL 72,90 VL 33.024 GAL 2.55 AZL 92.20 HCA 169.23 S44A 183.93 ECC .21590 INC 2.2021 vl 30.223

242.13 Vie 21.415 SAP -1.00 AZ1P 87.94 TAL 14.42 TAP 163.65 RCA 146.39 APO 227.27 V2 24.214

GP 23.93 ZAL 90.49 ZAP 121.11 ETS 162.94 ZA( 149.31 ETE 126.11 ZAC 112.48 ETC 254.79 CLP 124.43

DIFFERENTIAL CORRECTIONS

TOE .3560 TRA -.3260 TC3 1.6240 BAU .7607

RDE .4310 flflA .6236 RC3 4.4241FAU .37293

FDE-3.1306 FRA-4.0629 FC-26.7335 BSP 12044

BOE .5603 8RA .7352 BC3 4.7128 FSP 6022

DLA -3.15 RAL lZT.SS RND 8_HST.5 VEL 11.552 PTH 2.02 VHP 3.647 DPA 20.23 RAP 196.94 ECC 1.1987

L-I TIN( INJ LAT INJ LONG INJ RT AS(; INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

t003.O4 -13.94 29.51 340.96 114.90 13 31 52 1403.0 -10.47 21.53

4842.32 19.17 209.41 342.00 68.73 3 34 23 4242.3 16.11 202.06

1745.38 -14.90 9.14 340.53 116.27 t7 7 27 1145.4 -11.15 2.25

4575.21 20.09 189.38 341.62 67.36 3 12 47 3975.2 16.82 182.09

1342.29 -17.10 352.45 359.25 120.06 18 8 56 942.3 -12.97 345.76

4331.06 22.43 171._0 340.43 63.50 6 20 40 3751.1 18.6g 164.07

MID-COURWE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

_T 1424.2 $GR 3320.4 SG3 1764.0 ST 621.5 SR 780.9 SS 1754.5

RRT .6831RRF -.9990 RTF -.6788 CRT .7489 CRS .9991CST .7748

SSB 3313.0 R23 -.0966 R13 -.9943 LSA 1981.5 HSA 384.9 SSA 11.8

SGI 3473.4 SG2 994.3 THA 72.16 EL1 937.1 EL2 343.2 ALF 53.54
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JPL TM 33-100 EARTH--MAI_S TRAJECTORIES (VOL I, 1984)

LAUNCH DATE DEC 5 1•64 FLI;HT TIM( 252.00 ARR%VAL DATE AU; 14 1965

HEL|OCENTRIC CONIC

ML 147.41 LAL -.00

RP 226.75 LAP -.44

RC 244.666 ;L -IS.|•

PLAM(TOCENTRIC CONIC

CS 12.618 VHL 3.58•

LNCM AZMTH LMCH TIM(

• O.DO 13 40 5•

• O.O0 E I 35

100.00 18 S• 5

100.00 3 l• 9

110.00 17 S• 37

110.Q0 4 41 4•

01FFEREN11AL C_MR[CT1ON8

TOE .ST•e TRA -.4OWl

ROE .•387 lIRA .7G31

FDE-3.80T• I_A-4.$238

BDE .7888 BRA .8184

DISTANCE 581.248 EARTH TO MARS

LOL 72.90 VL 33.015 GAL 2.53 AZL 92.63 HCA 170.28 SMA 186.78 ECC .21519 INC 2.6526 vl 30.223

LOP 243.19 VP 21.446 GAP -1.31 AZP 87.40 TAL 14.50 TAp 184.76 RCA 146.58 Apo 226.97 V2 24.256

GP 26.55 ZAL 61.18 ZAP 118.82 ITS 162.54 ZAE 146.16 ETE 126.74 ZAC 114.80 ETC 254.54 CLP 122.60

DLA

L-I TIME INJ LAT

1899.92 -10.90

49•5.•0 22.02

1•47.91 -11.79

44•3.14 22.98

1437.32 -14.14

4438.50 25.47

TC3 1.8403 BAU .8345

RE8 4,7417 FAU .39801

FC-tS.1411 BSP 1_941

BEg 4.91T5 FSP 5818

-6.76 RAL 126.47 RAO 6587.5 VEL 11.578 PTH 2.02 VHp 3.676 DPA 22.83 RAp 197.50 ECC 1.2085

INJ LONG INJ RT ASC INJ AZ14TH INJ 71ME PO CST TIM INJ Z LAT IN3 Z LONG

22.46 340.11 116.39 16 12 36 1299.9 -7.26 15.65

217.35 342.4O 71.73 3 14 21 4365.9 19.32 209.72

5.47 339.65 117.87 17 26 33 1047.9 -7.99 356.74

1•6.94 342.05 70.32 4 44 22 4093.1 20.07 189.54

347._I 338.28 121.45 18 24 15 857.3 -9.87 541.14

177.88 340.98 66.39 5 $6 2 3856.5 22.06 170.5•

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1313.6 SGR 3738.2 SG3 1743.6 ST 643.7 SR 10•0.6 SS 2065.2

RRT .61S0 _ -.9993 RTF -.8100 CRT .7866 CRS .99•8 CST .796•

5981.1 RI3 -.0971 R13 -.9970 LSA 2392.5 MSA 380.6 SSA 9.2

3481 3831.2 $82 1010.7 THA 78.88 ELI 1215.2 ELI 356.6 ALF 62.53

LAUNCH DATE DEC 5 19114 FLIGHT TIM( 254.00 ARRIVAL DATE AUG 16 1965

14(LIOCENTRIC CONIC

RL 147.41 LAL -.00

lip 21•.39 LAP -.48

RC 84•.S•8 GL -••.1_

PL_M(TOCENTRIC COMIC

C3 IS.574 K 3.1MI4

LNCH AZMTH LNCH TIM(

• O.DO 18 9 3

• 0.00 I E• 14

100.00 17 84 5•

100.00 E 49 3

110.00 10 •0 311

110.00 4 t 30

DIFFERENTIAL C_RRECT|ON8

TD( .3891TRA -.4303 TC5 1.0189 8AU .9197

ROE .8•MS RNA .9858 RE3 4.91148 FAU .35459

FOE-4.4737 FRA-4.S03S FC-•1.8144 BSP 14593

80E .9801 8RA 1.OSRS 9C5 S.0879 F94P $849

DI STANCE 565.165 EARTH TO MARS

LOL 72.•0 VL 33.00? GAL Z.S8 AZL 93.17 HCA 171.33 SI4A 186.63 ECC .21462 INC 3.1694 V1 30.223

LOP •44.14 Vie 21.482 GAP -1.90 AZP 86.87 TAL 14.58 TAP 185.89 RCA 146.58 APO 226.69 V2 24.297

re4P ZD.SI 2AL 62.21 ZAP 116.58 ETS 182.15 ZAE 142.70 IT( 127.11 ZAC 117.53 ETC 254.20 CLP 120.70

DLA -11.00 RAL 1IS.O• MAD $587.3 V[L 11.617 PTH 2.04 VHP 3.738 DpA 25.83 RAp 198.29 ECC 1.2234

L-I TIM( INJ LAT INJ I._N; INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1777.•7 -7.12 15.43 339.61 117.48 16 38 40 1177.3 -3.38 8.75

311R.40 24.91 II?.S9 343.41 76.08 2 47 32 4518.4 22.75 219.58

133•.84 -8.07 538.SM 339.10 118.68 17 50 25 932.6 -4.1_ 350.34

48_Ml.18 25.93 109.68 343.11 74.61 4 9 44 4238.3 23.58 19•.68

1538.01 -10.$5 341.19 337.80 122.71 18 43 15 758.1 -6.16 385.85

4585.59 18.70 198.SZ 342.14 70.58 5 28 18 3985.6 25.79 178.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |199.5 SGR 4188.7 SG3 1877.6 ST 642.2 SR 14TI.6 $S 2356.5

RRT .5046 RRF -.8995 RTF -.4986 CRT .7977 CRS .999• CST .8031

4354.8 R23-.0437 R13 -.9986 LSA 2826.4 MSA 377.6 SSA 7.2

$61 4132.9 SG2 1023.4 THA 61.27 EL1 1563.7 ELI 364.5 ALF 69.65

LAUNCM DATE DEE S 19•4 FLIGHT TIM( 256.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC C_NIC

RL 147.41 LAL -.DO

RP 225.9T LAP -.51

RC 240.110 ft. -34.•2

PLAN[TOCEMTRIC CONIC

C3 14.••7 VIHL 3.9TS

LNCH A_q4T_ LNCH TIM(

90.00 19 49 •

• 0.00 0 31 31

100.00 IT SO 341

100.00 • I 4•

llO.0O IR 4T I

liD.DO 9 n 43

01FFERENTIAL C_MRECT|ONR

TOE .$•90 TRA -.30_ TC$ .iTil IAU 1.0153

ROE 1.R•95 RIIA 1.13L_T RE5 5.038• FAU .33•85

FOE-3.1STR FRA-4.RII_FC-19.2|58 9Die 18180

IND( 1.$278 IIA 1.2Slm K3 5.1088 FDP $525

DISTANCE $89.089 EARTH TO MARS

LQL 72.90 YL 33.000 &AL 2.58 AZL 93.98 HCA 172.39 SMA 186.50 ECC .21408 INC 3.8554 vl 50.223

LOP 243.30 VIP 21.519 gAP -1.90 AZlP 96.16 TAL 14.60 TAp 186.99 RCA 146.57 APO 226.43 V2 24.33•

GP 33.03 ZAL 63.85 ZAP 113.78 ITS 181.79 ZA( 138.82 ETE 127.28 ZAC 120.73 ETC 255.72 CLP 116.73

DLA -IS.DO RAL 183.35 RAD 8587.8 VEL 11.878 PTH

L-I TIM( INJ LAT

182S.81 -2.29

$313.89 27.38

1392.0T -3.3D

SOIl.IT 28.92

1140,18 -8.15

4747.38 31.81

2.05 VHP 3.850 DpA 29.30 RAp 199.57 ECC 1.2466

|NJ I.CNG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9.92 339.77 118.23 17 13 15 1025.8 1.50 .30

141.35 345.28 82.53 2 0 5 4713.• 26.07 232.95

348.14 339.17 119.72 18 21 48 792.1 .61 342.61

218.74 345.07 80.99 3 25 29 4422.9 27.06 211.28

535.90 337.45 125.69 19 7 48 640.1 -1.$9 329.66

198.10 344.55 78.78 4 48 53 4147.6 •9.67 189.55

M|O-COUgI_ EXECUTION ACCURACY ORBIT DETE•MINATION ACCURACY

SGT 1102.2 _ 4893.0 SG3 1589.0 ST 621.4 SR 1955.8 SS 2630.2

RRT .)401 _ -.993HS RTF -.5329 CRT .7887 ERR 1.0000 CST .7904

48_0,7 RI5 -.0159 R13 -.9993 LSA 3314.7 MSA 379.9 SSA 5.6

K1 4708.7 _ 1035.0 THA 35.20 ELI 2018.5 EL2 370.2 ALF 75.43

LAUNCH DATE DEC S U_4 FLIGHT TIM( 158.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC C(:NiC

RL 147.41LAL -.00

lip ••3.58 LAP -.34

RC E4•.8OS Gt. -41.11

PLAN[TOCENTWlC C_41C

CS 17.$34 Vl4L 4.183

LMCH AZI4TH LNCM TIM(

• 0.00 17 41 •8

9O.OD 23 15 14

100.00 18 47 _P

100.00 O 53 $4

110.00 19 IS IR

110.OQ E 39 20

DIFFERENTIAL C_Im[CTION9

TOE .3•99 TRA -.SIMNI TC5 .SRO0 BAU 1.15T7

ROE 1.80•4 RRA 1.4833 RE3 4.R814 FAU .30309

FDE-S.T•25 FRA-4.DTTT FC-15,1379 8SP 17918

BOE 1.8510 BRA 1.5899 9C$ 4.9959 FSP 4738

DISTANCE 575.014 EARTH TO MARS

LQL 72.90 VL 52.1HI3 GAL 2.59 AZL 94.78 HCA 175.44 SNA 186.58 ECC .21358 INC 4.7641 vl 30.225

LOP 14R.ST Vff 21.354 &/kip -2.18 AZP 85.27 TAL 14.84 TAp 188.08 RCA 146.57 APO 226.1• V2 24.361

GP 57.17 IAL RS.DS ZJMP 110.114 ITS 181.50 ZAE 154.44 ETE 127.35 ZAC 124.51 ETC 253.05 CLP 116.64

DLA -21.87 RAL 121.11RAO 8897.7 V[L 11.778 PTH 2.08 VHp 4.037 DpA 33.32 RAp 200.89 Ecc 1.2853

L-! TIM( INJ LAT INJ LUNG INJ RT ARC INJ AZMTM INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

14•O.SI 4.51 535.49 341.31 118.01 18 5 8 820.5 8.04 348.75

3585.10 28.25 281.08 348.02 82.55 24 49 19 4985.1 28.26 252.45

!Z07.79 1.87 389.09 340.51 119.77 19 7 30 607.8 6.81 332.45

SIT3.0? _9.88 258.18 548.09 90.57 I 23 49 4673.1 29.65 229.39

1094.84 -.11 311.18 338.54 124.18 19 41 42 494.7 3.88 522.07

4931.09 55.98 114.18 347.92 86.04 3 58 59 4359.0 33.06 205.07

NIO-CouNsE (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1048.6 $GR 5302.3 SG3 1419.4 ST 593.3 SR 2576.8 SS 2862.7

RIT .1472 RIIF -.9997 RTF -.1389 CRT .7669 CRS 1.0000 CST .7664

SG8 3405.0 R23 -.0143 R13 -.9997 LSA 3678.7 MSA 378.3 SSA 4.3

SG1 3304.7 SG2 1038.7 THA 88.27 EL1 2617.5 EL2 574.8 ALF 79.77
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 5 1964 FLIGHT TIM( 260.0(M ARRIYAL DATE AU6 22 1965

HELIOCENTRIC CONIC

RL 147.41LAL -.00 LOL 72.90 VL

RP 225.19 LAP -.58 LOP 247.43 VP

RC 251.477 GL -48.38 GP 42.02 ZAL

PLANETOCENTRIC CONIC

C5 21.419 VHL 4.6Z8

LNCH AZMTH LNCH TIME

85.12 19 36 20

g4.88 20 57 58

100.00 20 27 42

100.00 22 49 17

110.00 20 22 1

110.00 1 15 24

OIFFERENTIAL CCRRECT|ONS

TDE .3776 TR_ -.6578 TC3 .1113 BAU 1.3127

RD( 2.5718 RRA 1.8805 RC3 4.5831FAU .25917

FDE-6.0987 FRA-4.5234 FC-10.4758 BSP 20341

BOE 2.5994 BRA 1.9922 BC5 4.5844 FSP 4046

DISTANCE 576,965 EARTH TO NARS

32.986 GAL 2.58 AZL 96.03 HCA 174.50 SMA 186.27 ECC .21312 INC 6.0287 vl 30,223

21.592 GAP -2.46 AZP 84.00 TAL 14.66 TAp 189.16 RCA 146.57 APO 225.97 V2 24.425

68.21 ZAP 107.87 ETS 161.40 ZkE 129.49 ETE 127.39 ZAC 128.93 ETC 252.08 CLP 114.$9

OLA -28.70 RAL 118.40 RAO 6567.9 VEL 11.950 PTH 2.13 VHP 4.350 OPA 37.94 RAp 209.00 ECC 1.5525

L-I TIME INJ LAT INJ LONG ]NJ RT ASC ]NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1040.92 19.47 335.09 348.16 111.51 19 53 41 440.9 22.22 327.47

776.86 19.49 315.74 348.16 111.50 21 10 54 176.7 22.24 308.12

874.19 13.74 320.25 345.48 116.81 20 42 16 274.2 17.23 313.18

5706.67 25.43 269.43 350.36 106.27 24 24 24 5106.7 27.41 261.19

892.08 7.10 317.66 341.55 123.53 20 36 53 292.1 11.46 311.26

5261.53 32.91 237.63 352.34 99.81 2 43 5 4661.5 33.91 228.54

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1044.6 SGR 5931.1 SG3 1196.5 ST 544.2 SR 3284.5 SS 2929.5

RRT -.0889 RRF -.9998 RTF .0987 CRT .7089 CR8 1.0000 CST .7065

S_ 6022.3 R23 -.0070 R13 -.9998 LSA 4418.0 MSA 389.0 SSA 3.4

SG1 5931.8 SG2 1040.5 THA 90.91 EL1 3307.4 EL2 381.1 ALF 83.21

LAUNCH DATE DEC 5 1964 FLIGHT TIME 262.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC COLIC

RL 147.41LAL -.00 LOL 72.90 VL

RP 224.80 LAp -.61 LOP 248.50 VP

RC 253.132 GL -56.80 G.P 47.61 ZAL

PLAN(TOCENTRIC CONIC

C3 29.249 VHL 5.408

LNCH AZMTH LNCH TIME

65.94 17 8 51

114.06 22 54 9

65.94 17 8 51

114.06 22 54 9

65.94 17 8 51

114.06 22 94 8

OIFFERENTIAL CORRECTIONS

TOE .3468 TRA -.7941 TC3 -.1005 BAU 1.5220

ROE 3.7271 RflA 2.5272 RC3 S.8909 FAU .20508

FOE-5.9958 FRA-4.1652 FC3-8.D701 85P 223gl

BDE 3.7432 SRA 2.6490 8C3 3.8922 FSP 3030

DISTANCE 580.909 EARTH TO MARS

32.980 GAL 2.56 AZL 97.89 HCA 175.56 SldA 186.17 ECC .21269 INC 7.8944 vt 30.223

21.630 GAP -2.74 AZP 82.13 TAL 14.67 TAP 190.23 RCA 146.57 APO 225.76 V2 24.485

71.49 ZAP 104.54 ETS 161.64 ZNE 123.95 ETE 127.66 ZAC 133.99 ETC 250.67 CLP 111.87

OLA -38.50 RAL 114.48 RAD 6568.2 VEL 12.273 pTH 2.21 VHP 4.888 DpA 43.18 RAP 205.92 ECC 1.4814

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1530.78 21.85 13.50 351.64 119.99 17 54 22 930.8 25.67 6.23

5728.19 21.87 269.41 351.65 119.98 24 29 37 5128.2 25.68 262.14

1530.78 21.85 13.50 351.64 119.99 17 34 22 930.8 25.67 6.23

5728.19 21.87 269.41 351.65 119.98 24 29 37 5128.2 25.68 262.14

1530.78 21.85 13.50 351.64 119.99 17 34 22 930.8 25.67 6.23

5728.19 21.87 269.41 351.65 119.98 24 29 37 5128.2 25.68 262.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1114.5 Stilt 8683.0 SG3 920.8 ST 483.3 SR 4075.0 88 2772.4

RRT -.3357 RRF -.9998 RTF .3473 CRT .5771 CRS 1.0000 CST .5724

S&B 6755.6 R23 -.0034 R13 -.9998 LSA 4936.5 MSA 394.8 SSA 2.7

SG1 6673.8 862 1048.2 THA 93.29 EL1 4084.6 EL2 393.8 ALF 86.05

LAUNCH OATE DEC 5 1964 FLIGHT TIME 280.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC OISTANCE 617.212 EARTH TO MARS

RL 147.41LAL -,00 LOL 72.90 VL 32.949 GAL 2.36 AZL 80.56 HCA 185.48 SNA 185.63 ECC .20980 INC 9.4363 Vl 30.223

RP 221.32 LAP -.90 LOP 258.31 VP 22.009 GAP -4.91 AZP 99.39 TAL 13.69 TAp 199.17 RCA 146.69 Apo

RC 267.114 GL 62.87 GP -44.36 ZAL 74.68 ZAp 94.35 ET8 182.81 ZAE 118.32 ETE 208.66 ZAC 43.47 ETC

PLANETOCENTRIC CONIC

C3 36.782 VHL 6.063 OLA 73.84 RAL 184.56 RAD 6568.4 VEL 12.576 pTH 2,28 VHp 4.244 OpA -36.18 RAp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME

13.72 g 59 57 4423.74 -44.39 242.30 125.00 17.00 11 13 41

13.72 4 20 44 4742.24 -23.43 247.73 46.73 15.16 5 39 47

18.43 7 19 52 4574.44 -53.27 240.40 85.61 19.44 8 36 6

161.57 18 6 8 2799.94 -33.27 85.78 83.59 19.44 18 52 48

16.43 7 19 52 4574.44 -33.27 240.40 83.61 19.44 8 36 6

161.57 18 6 8 2799.94 -33.27 85.78 85.59 19.44 18 52 48

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 3.1787 TRA .2519 TC3-1.2913 BAU 1.6511 SG7 3493.2 8GR 6596.1 863 1227.1

ROE 4.4184 RRA 1.0185 RC3-3.0994 FAU .29284 RRT ,9279 RRF .9997 RTF .9261

FOE 9.3793 FRA 2.1510 FC3-6.8925 8SP 24836 $GB 7464.0 R23 .0840 R13 .9962

80E 5.4431 8RA 1.0491BC3 3.3576 FSP 4238 SG1 7372.4 SG2 1165.5 THA 63.10

224.58 V2 24.841

250.70 CLP 96.08

154.48 ECC 1.6053

PO C$T TIM INJ 2 LAT INJ 2 LONG

3823.7 -51.99 236.93

4142.2 -31.20 246.02

5974.4 -40.77 237.31

2199.9 -40.76 82.69

5974.4 -40.77 237.31

2199.9 -40.76 82.69

ORBIT DETERMINAT|ON ACCURACY

ST 3014.3 SR 4302.6 89 3347.8

CRT .9874 CRS-I.0000 CST -.9876

LSA 6215.5 MSA 416.6 8SA 3.6

EL1 5258.8 EL2 391.1 ALF 55.10

LAUNCH OATE DEC 5 1964 FLIGHT TIN( 282.00 ARRIVAL DATE SEP 13 1965

HELIOCENTRIC CONIC

RL 147.41 LAL -.00 LOt. 72.90 VL 32,948 GAL

RP 220.94 LAp -.93 LOP 259.42 VP 22.053 GAP -5.13 A ZP 98.08 T/q. 13.54 TAp 200.13 RCA 146.70 APO 224.52

RC 268.570 G4. 56.52 GP -39.84 ZAL 75.09 2Ap 93.31ETS 181.45 2A( 119.12 ETE 204.88 ZAC 47.65 ETC 252.14

PLAN(TOCENTRIC CONIC

C3 29.788 VHL 5.458 DLA 70.69 RAL 174.32 RAO 6568.2 VEL 12.295 PTH 2.21VHp 5.867 DpA -32.01 RAP 156.69

DISTANCE 621.259 EARTH TO MARS

2.33 AZL 81.87 t'K_A 186.58 SNA 185.61 ECC .20961 INC 8.1280 Vl 30.223

V2 24.883

CLp 94.51

ECC 1.4902

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

22.07 6 46 57 4512.78 -35.93 235.00 69.62 24.11 8 1 49 5912.8 -43.16 230.95

157.93 17 17 43 2755.34 -35.95 84.12 69.60 24.11 18 3 38 2155.3 -43.15 80.07

22.07 6 46 37 4512.78 -35.93 235.00 69.62 24.11 8 1 49 3912.8 -43.16 290.95

157.93 17 17 43 2755.34 -35.93 84.12 69.60 24.11 18 5 38 2155.3 -43.15 80.07

22.07 6 46 37 4512.78 -35.93 235.00 69.62 24.11 8 1 49 3912.8 -43.16 230.93

157.93 17 17 4S 2755.34 -35.93 84.12 69.60 24.11 18 3 38 2155.3 -43.15 80.07

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.0923 TRA .1290 TC3-1.6644 8AU 1.5027 8GT 3742.5 864N 6067.9 SG3 1517.0 ST 3249.0 SR 4246.5 SS 4034.5

ROE 3.9863 RRA .7485 RC3-3.3869 FAU .34789 RRT .9368 RRF .99g7 RTF .g349 CRT .9914 CRS-I.0000 CST -.9916

FD611.3399 FRA 2.1076 FC-10.1108 BSP 23843 $GB 7129.3 R23 .0999 R13 .gg47 LSA 6688.0 NSA 370.1 SSA 4.2

BOE 5.0451BRA .7595 BC3 3.7733 FSP 52g3 SG1 7039.3 $62 1129.0 THA 5g.10 EL1 5336.1 EL2 338.2 ALF 52.64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH •ATE DEC S 1•14

HELIOCIrMT•IC CONIC

RL 141.41 LAL -.•0

RP 2R•. S6 LAp -.l_

RC ET•.•O• &L •4.iS

PL AII_ TOCEMTII [ C CONIC

C$ S'5.S•2 VNL 5.D39

LNCH AZi4TH LNCH TIME

s'5.5R • 29 •

154.40 16 45 |8

tS.52 8 29 •

$54.48 SG 45 18

85.52 S 29 9

IS4.4• 16 45 SO

FLIGHT TIN( 264.00

DISTANCE 625.317

LOL 72.90 VL 32.947 GAL 2.30 AZL 82.81 HCA

LQP 280.S3 VP 22.099 GAP -5.SS AZP 97.13 TAL

reP -$5.95 ZAL TI.88 ZAP 9|.99 ETS 160.20 ZAE

ARRIVAL DATE SEP 15 1965

EARTH TO MARS

SBT.G9 SNA 185.59 ECC .20945 INC 7.1900 vl 30.223

13.37 TAp 201.06 RCA 146.72 APO 224.47 V2 2A.924

119.21ETE 201.35 ZAC SI.Z2 ETC 253.18 CLP 92.46

OLA IT.T1 RAL 168.07 RAD 8568.0 V[L 12.115 PTH 2.17 VHP

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4485.25 -37.51 229.71 59.74 26.56 ? 43 32

27R5.40 -$T.51 82.49 59.72 28.56 17 30 43

4488.25 -3T.St 22R.71 59.74 28.56 7 43 32

2785.40 -$T.5t 82.49 59.72 28.56 17 30 43

4495.25 -3T.55 229.T1 59.74 2R.58 7 43 32

2725.40 -ST.$| 82.48 59.72 28.58 17 30 43

DIFFERENTIAL CCIIIECTIOII9 NID-COURSE (XECUTION ACCURACY

TDE 8.D•I_ TRA .0328 TC_F-2.01MS IIAU 1.4024 SGT 3978.0 SGR 5593.0 SG$ 1755.5

5.4384 IIIIA .5874 RCS-S.SGTO F4U .3941 p IIRT .9441 RIEF .9396 RTF .9424

FD[It. R901 IrllA 1.95TS FC-13.48TR BlIP 22975 _ 6853.0 R23 .1155 R13 .9929

4.531t •lEA .$5115 2C3 4.15|5 FgP _ SGI 9753.1 SG2 10110.4 THA 54.95

LAUNCH DATE DEC 5 1944 FLIGHT TIME 2116.00

N(LIOC(IMTRIC CGI41C DISTANCE 189.399

RL 147.41 LAL -.00 LOL 72.90 VL 32.•4• GAL P.27 AZL 83.51 HCA 108.80 Si4A

RP 2RD.t6 LAP -.99 LOP 281.65 rIP 22.144 GAP -5.55 AZP 9ti.41 TAL 13.19 TAP

MC 271.430 GL Sl.YS GP -$2.$3 ZAL T0.69 ZAP 90.4i [TS 179.14 ZAI[ 110.75 ETE

pLAN[TOC[MTN I C CONIC

C3 2R.418 MI4L 4.735 DLA 95.02 RAL 165.98 RAO S_T.9 VEL 11.992 pTH 2.14 VHP

IJ4Q4 AZi4TH INCH TIN[ L-I TIN[ INJ LAT INJ LGNG INJ fiT ASC INJ AZNTH INJ TIN[

28.118 4 19 ST 44L_.L_3 -38.38 L_4. T9 52.35 32.59 7 33 40

151.54 IO 21 55 _._705.38 -38.37 it.OS $2.53 32.59 17 7 1

re.iS • ll 5T 4422.29 -38.38 224.T9 52.55 $2.59 7 33 40

151.$4 19 21 55 2708.38 -38.57 8|.01 52.33 $2.59 17 T 1

IS.G• I 19 ST 44L_2._3 -38.38 L_4.79 52.35 32.59 7 33 40

131.34 19 21 SS L_FOS.38 -38.3T 91.05 52.33 32.59 IT 7 1

DIFFERENTIAL CalRECTi_III MID-COURSE EX[CUTIDN ACCURACY

TOE t.9?94 1HA -.0347 TC3-2.5194 BAU I.S2TO KT 4224.0 SGR 5108.7 SG3 1949.1

RID( 2.11485 _ .431_ IIC5-3.6409 FAU .4L_372 IIRT .9506 _ .11995 RTF .9489

FOEI2.STS2 IrllA 1.9031 FC-19.5t49 lip !1013 IGII 9128 8 21_ .130R R13 .9909

4.117l IIA .43 em K3 4;4179 FSff ITll IS| 115411.5 SGZ |O_.S THA 50.69

3.621DpA -28.32 RAp 158.24 ECC 1.4179

POCST TIM INJ 2 LAT |NJ 2 LON;

3863.3 -44.43 224.78

2125.4 -44.42 77.57

3863.3 -44.43 224.78

2125.4 -44.42 77.57

3863.3 -44.43 224.78

2125.4 -44.42 77.57

ORBIT DETERMINATION ACCURACY

ST 3377.5 SIR 3936.4 SS 4404.9

CRT .9929 CRS-I.0000 CST -.ggsI

LSA 6796.0 MSA 346.2 SSA 4.9

EL1 5177.7 ELI 305.9 ALF 49.40

ARRIVAL DATE SEP 17 1965

EARTH TO MARS

185.56 ECC .20930 INC 6.4852 vt 30.223

201.99 RCA 146.74 APO 294.42 V2 24.965

198.17 ZAC 54.27 ETC 253.95 CLP 90.58

3.454 DpA -25.07 RAp 159.32 ECC 1.3689

PO CST TIN 1HJ 2 LAT INJ 2 LONG

5822.3 -44.97 219.13

2105.4 -44.97 75.38

3822.3 -44.97 219.13

2105.A -44.9T 75.38

$822.3 -44.97 219.13

2105.4 -44.97 75.38

ORBIT DETERNINATI(_I ACCURACY

ST 3485.2 _q 3582.6 SS 4603.0

CRT .9937 CRS-I.OOOO CST -.9940

LSA 6786.7 NSA 331.1 SSA 5.5

ELI 4990.3 EL2 280.8 ALF 45.79

LAUNCN •ATE DEC S tIH&4 FLIGHT TIN[ 288.00

HELIOCENTRIC _lC

RL 14T.4| LAL -.DO

I_ 219.81 LAP -1.02

RC 8TR.SSS GL 49.09

PLAN[TOCEMTItIC CONIC

C3 20.MS3 VHL 4.505

LNCH A_TH LNCM TIN(

31.4R • 15 27

14l. I! 1l 4 I

$1.4l I 15 tT

148.51 1• 4 •

$1.4• • 15 27

148.51 19 4 S

DISTANCE 633.470

LOL T2.•O VL 32.348 GAL 2.24 AZL 84.06 HEA 189.92 SMA

LOP 2S2.TT VII 22.190 GAP -5.TG AZP 95.8S TAL 12.99 TAp

GP -29,TT ZAL 70.14 ZAP 88.86 ETS 178.23 ZA( 117.88 ETE

ARRIVAL DATE SEP 19 19G5

EARTH TO MARS

185.58 ECC .20916 INC 5.9358 vl 30.223

202.90 RCA I4G.7G APO 224.39 V2 25.006

195.38 ZAC 56.87 ETC 254.54 CLP 66.69

DLA $2.S$ RAL 181.19 RAO iSST.3 VI[L 11.903 PTH 2.11 VHP

L-I TIN[ INJ LAT INJ L_G INJ RT ASC |NJ AZNTH INJ TIME

4387.53 -33.79 220.34 46.$1 36.15 7 28 38

2S92.21 -S8.TS T9.83 46.60 36.14 16 49 1

4SiT.S3 -SO.T3 220._ 48.81 36.15 7 28 35

8691.21 -38.79 73.83 46.60 36.14 16 49 1

430T.33 -38.T9 220.54 46.81 36.15 7 26 35

2892.21 -39.T3 T9.93 46.60 36.14 16 49 I

O1FFERENTIAL CQRRECTIONs

TOE E.8158 TRA -.0_ TCS-2.STZO BAll 1.2739

2.5551 RWA .3423 RC5-5.9449 FAU .43726

FDEXE.T2GT FItA 1.4304 FC-18.5069 BIP 21•05

IN)( 3.7ii9 NA .S$30 K3 4.TO_9 FSP 7340

NID-COUR3E EXECUTION ACCURACY

_M;T 4478.1 _ 4698.5 SG3 2101.7

RflT .9580 RRI r .S_)94 RTF .9542

$68 _490.7 R23 .1451 R13 .9888

SGI 6419.! St,2 961.5 THA 46.44

FLIGHT TIME 290.00

3.338 •pA -22.22 RAp 160.07 ECC 1.3340

POCST TIM 1NJ 2 LAT INJ 2 LONG

3787.5 -45.07 214.06

2092.2 -45.06 73.57

3787.5 -45.07 214.08

2092.2 -45.06 73.57

3787.5 -45.07 214.08

2092.2 -45.06 73.57

ORBIT OETERNINATION ACCURACY

ST 3583.0 SR 3230.3 $5 4687.5

CRT .9942 CRS-I.OOO• CST -.9945

LSA 6722.7 MSA 321.0 SSA 6.2

EL1 4822.5 ELZ 259.8 ALF 42.09

ARR|VAL DATE SEP 21 1965LAUNCH DATE DEC S 1914

HELIOCENTRIC C._NIC

RL 147.41 LAL -.DO L0L 72.90 V1.

RP 219.44 LAP -1.05 LOP 263.93 VII

RC 274.220 _ 4•.79 G4P -27.29 ZAL

PLAN[T_I[NTRIC C_NIC

C3 18.70• VHL 4.323

LNCH AZMTH LS_H TIN[

34.03 9 |S 48

143.97 13 50 3

34.03 • 15 49

145.87 15 50 S

34.03 8 13 48

145.97 15 SO 5

DIFFERENTIAL C_IIR(CTIONS

TOE 2.770• TRA --.1_ TC_-So4480 BAU 1.2463

MDE 2.1973 RRA .2T•T RC_-3.9049 FAU .47863

FOEI2.3552 FRA 1.4959 FC-22.1132 2SP 21326

BIDE 3.3S62 BRA .$055 BC3 4.9950 FS4P 7724

DISTANCE 937.562 EARTH TO MARS

32.945 GAL 2._10 AZL 84.50 H(A 191.04 SMA 185.58 ECC .20905 INC 5.4931 V1 30.228

_.238 SAP -5._H_ AZP 95.39 TAL 12.77 TAp 203.81 RCA 148.78 APO 224.37 V2 25.047

69.59 zAP 87.16 (TS 177.48 ZAI[ 116.71ETE 192.95 ZAC 59.10 ETC 255.00 CLP 86.80

DLA G0.49 RAL 15Ro22 RA• 6567.8 VI[L 11.856 PTH 2.10 VHp 3.256 DpA -19.71 RAp 160.59 ECC 1.307g

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ Z LOHG

4357.$T -33.09 216.32 42.0_ 33.2G 7 2G 26 3757.4 -44.88 209.60

2_13.84 -36.68 73.34 42.05 36.26 16 34 49 2083.8 -44.87 72.12

4357.37 -33.89 216.52 42.08 39.26 7 26 26 3757.4 -44.88 209.60

2183.64 -$6.88 7•.84 42.05 39.24 18 34 49 2083.8 -44.87 72.12

4337.$7 -38.99 216.32 42.06 39.28 7 28 26 3757.4 -44.88 209.80

2383.84 -S•.88 ?•.84 42.03 $9.28 16 34 49 2083.8 -44.97 72.12

NID-COUR3£ Ev_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 4?39,4 _ 4330.2 SG3 2220.D ST 36?2.7 SR 2920.7 SS 4694.3

RRT .SNS05 RRF .9t)92 RTF .9585 CRT .9945 CRS-I.0000 CST -.9949

Sr_ 6413.? R23 .1576 R|3 .9867 LSA 6630.0 MSA 313.4 SSA 7.0

SGI 6358,5 S_2 SSS.7 THA 42.31 EL1 4686.S EL2 240.5 ALF 38.46
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE DEC 5 1964

HELIOCENTRIC CONIC

RL 147.41LAL -.DO

RP 2tR.OT LAP -1.08

RC 2TS.589 GL 44.80

PLANETOCEMTRIC CONIC

C3 17.483 VML 4.181

LNCH AZ14TH LHCH TIM(

38.31 8 14 3

143.89 15 38 37

36.31 6 14 3

143.88 15 38 3T

36,31 8 14 3

143.89 15 38 37

FLIGHT TIM( zg2.00 ARRIVAL DATE SEP 23 19S5

DISTANCE 641.684 EARTH TO MARS

LOL 72.VU YL 32.946 GAL 2.16 AZL 84.67 HCA 192.16 SHA 165.59 (CC .20895 IHC 5.1337 Vt 30.223

LOP 265.02 VP 22.283 GAP -6.$5 AZP g§.o2 TAL 12.54 TAP 204.70 RCA 146.81 APO 224.36 V2 25.088

GP -25.14 ZAL 89.20 ZAP 85.41 ET9 176.81 ZAE 115.33 ETE 190.85 ZAC 61.03 ETC 255.38 CLP 84.93

OLA 58.58 RAL 157.81 RAD 8587.7 VEL 11.784 PTH 2.08 VHP 3.199 DPA -17.48 RAp 180.93 ECC 1.2877

L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIM( PO CST TIM INJ 2 LAT lNJ 2 LONG

4330.83 -38.81 212,72 38.40 41.99 7 26 13 3730.6 -44.52 205.63

2670.97 -38.79 78.07 38.39 41.98 16 23 16 2079.0 -44.51 70.99

4330.83 -38.89 212.72 38.40 41.99 7 26 13 3730.6 -44.52 205.63

2878.97 -38.79 78.07 38.39 41.98 t6 23 16 2079.0 -44.51 70.99

4310.83 -38.61 212.72 36.40 41.99 7 26 13 3730.6 -44.52 205.63

2878.97 -38.79 78.07 38.39 4t.98 16 23 16 2079.0 -44.51 70.9g

DIFFERENTIAL C_RRECTION9

TOE 2.7409 TRA -.1847 TC3-3.9245 BAU 1.2344

ROE 1.9179 RRA .2271 RC3-3.5343 FAU .49537

FOE12.2404 FRA 1.3481 FC-24.529T B_P 21253

ROE 3.3452 BRA .2809 BC3 3.2814 F_P 7988

HID-COURSE EXECUTION ACCURACY C4_BIT DETERHINATION ACCURACY

SET 5006.5 SGR 4000.0 SG3 2309.8 ST 3?59.4 SR 2635.8 SS 4648.2

RRT .9843 RNF .9990 RTF .9622 CRT .9947 CRS-I.0OOO CST -.9952

8408.1 R23 .1677 R13 .9849 LSA 6526.2 HSA 305.9 SSA 7.8

$4;1 6353.6 $82 834.Z THA 38.40 EL1 4585.8 EL2 222.1 ALF 34.98

LAUNCH DATE DEC 5 1984 FLIGHT TIME 294.00 ARRIVAL DATE SEP 25 1966

HELIOCENTRIC CCNIC DISTANCE 645.773

RL 147.41LAL -.DO LOL 72.90 VL 32.947 GAL 2.11AZL 85.17 HCA

RP 218.70 LAP -1.11 LOP 288.15 _P 22.329 GAP -6.34 AZP 94.T0 TAL

RC 276.940 84. 43.05 _P -23.28 ZAL 68.94 ZAP 83.64 ET8 178.26 ZJJ[

PLAN(TOCENTRIC CONIC

C3 16.508 VHL 4.083 OLA

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

38.39 6 15 31 4304.62 -38.59 209.47 35.42 44.38 7 27 18

141.61 15 29 8 2878.34 -38.58 77.48 35.41 44.37 16 13 44

38.39 8 15 31 4306.82 -38.59 209.47 35.42 44.38 7 27 18

141.61 15 29 8 2676.54 -38.58 77.48 35.41 44.37 16 13 44

38.39 6 15 31 4306.62 -38.59 209.47 35.42 44.38 7 27 18

141.61 15 29 8 2876.54 -38.58 77.48 35.41 44.37 16 13 44

DIFFERENTIAL CCNRECTION9 MID-COURSE EXECUTION ACCURACY

TIDE 2.7296 TRA -.1870 TCS-4.4O30 BAU 1.2299 SET 5277.3 SGR 3701.0 8G3 2373.3

ROE 1.8961RflA .2014 RC3-3.4163 FAU .50392 RflT .9671RRF .9987 RTF .9650

FOE11.9129 FflA 1.2954 FC-26.4267 8SP 21613 988 6445.8 R23 .1756 R13 .9832

BOE 3.2136 BRA .2748 8C3 5.5729 FSP 8298 SGI 6398.8 8G2 776.7 THA 34.73

EARTH TO MARS

193.29 S44A 185.60 ECC .20887 %NC 4.8320 vl 30.223

12.29 TAP 205,58 RCA 146.83 APO 224.36 V2 25.128

113.79 ETE 189.04 ZAC 62.71 (TC 255.70 CLP 83.08

56.88 RAL 156.81 RAD 6567.7 VEL 11.743 PTH 2.07 VHp 3.159 DPA -15.49 RAP 161.14 ECC 1.2717

PO CST TiN iNJ 2 LAT INJ 2 LONG

3706.6 -44.08 202.10

2076.5 -44.05 70.1Z

3706.6 -44.06 202.10

2076.5 -44.05 70.12

3706.6 -44.06 202.10

2078.5 -44.05 70.12

ORBIT DETERMiNATiON ACCURACY

ST 3853.4 SR 2398.4 SS 4597.3

CRT .g947 CR3-1.0DOO CST -.9952

LSA 6453.1MSA 305.5 SSA 8.6

EL1 4534.0 EL2 209.2 ALF 31.84

LAUNCH OATE DEC 5 1964

HELIOCENTRIC CONIC

RL 147.41LAL -.00

RP 218.34 LAP -1.14

RC 278.273 GL 41.50

PLANETOCENTRIC CONIC

C3 15.714 VHL 3.964

LNCH AZMTH LNCH TiME

40.26 8 17 55

139.72 15 21 6

40.29 6 17 55

139.72 15 21 S

40.26 8 17 55

139.72 13 21 6

FLIGHT TIME 296.00 ARRIVAL DATE SEP 27 1965

O1STANCE 649.894 EARTH TO MARS

LOL 72.90 VL 32.948 GAL 2.07 AZL 85.42 HCA 194.43 SMA 185.61ECC .20881 INC 4.5756 vl 30.223

LOP 267.26 vP 22.376 GAP -6.53 AZP 94.43 TAL 12.02 TAp 206.45 RCA 146.86 APO 224.57 vZ 25.168

GP -21.80 ZAL 68.79 ZkP 61.87 ETS 175.80 ZAE 112.15 ETE 167.48 ZAC 64.18 ETC 255.97 CLP 61.25

DLA 55.31RAL 156.11RAO 6567.6 VEL 11.709 PTH 2.06 VHp 3.134 DpA -13.71 RAp 161.26 ECC 1.2586

b-i TIME iNJ LAT INJ LONG iNJ RT ASC iNJ AZHTH iNJ TiME PO C3T TIM INJ 2 LAT INJ 2 LONG

4284.70 -38.30 206.52 32.98 46.49 7 29 20 3664.7 °43.55 198.95

2878.D2 -38.29 77.05 32.97 46.46 16 5 42 2076.0 -43.54 69.47

4284.70 -38.3Q 206.52 32.98 46.49 7 29 20 3684.7 -43.55 198.93

2678.02 -38.29 77.05 32.97 46.48 16 5 42 2076.0 -43.54 69.47

4284.70 -38.30 206.52 32.98 46.49 7 29 20 3684.7 -43.55 198.93

2676.02 -38.29 77.05 32.97 46.48 16 5 42 2078.0 -43.54 69.47

DIFFERENTIAL C_RRECTIONS

TOE 2.7158 TMA -.2122 TC3-4.9054 BAU 1.2436

ROE 1.5009 RRA .1727 RC3-3.3137 FAU .51288

FOEtl.A535 FRA 1.1785 FC-28.2564 BSP 2175g

80E 3.1029 BRA .2736 8C3 5.9198 FSP 8350

LAUNCH DATE DEC 5 1964

HELIOCENTRIC C_IC

RL 147.41 LAL -.00

RP 217.98 LAP -1.17

RC 279.589 GL 40.13

PLANETOCENTRIC CONIC

C3 15.053 VHL 3.880

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT

42.01 6 20 56 4264.49 -37.96

137.99 15 14 17 2878.87 -37.95

42.01 G 20 58 4264.49 -37.98

137.99 15 14 17 2678.87 -37.95

42.01 6 20 58 4264.49 -37.96

137.99 15 14 17 2876.87 -37.95

DIFFERENTIAL _RECTIONS

TOE 2.7132 TRA -.2289 TC3-5.4021BAU 1.2621

ROE 1.3415 RRA .1555 RC3-3.1862 FAU .51632

FD(11.008| FRA 1.1177 FC-29.6952 8SP 22207

BDE 3.0267 8RA .2760 BC3 6.2717 FSP 8435

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

S_T 5551.9 _ 3435.2 SG3 2420.5 ST 3930.4 SR 2174.7 SS 4492.4

RRT .9898 RRF .9964 RTF .9676 CRT .9948 CRS-I.0000 CST -.9954

S_ 8528.7 R23 .1804 N13 .9819 LSA 6345.8 MSA 299.7 SSA 9.6

SG1 6489.3 SG2 716.5 THA 31.39 EL1 4467.8 EL2 193.7 ALF _ 28.6g

FLIGHT TIN( 298.00 ARRIVAL DATE SEP 29 lg6S

DISTANCE 654.023

LOL 72.90 VL 32.949 GAL 2.02 AZ1. 85.64 HCA

LOP 288.42 VP 22.423 GAP -6.71 AZlP 94.20 TAL

GP -20.12 ZAL 68.74 Zkp 80.10 ETS 175.40 ZN[

EARTH TO MARS

195.57 SHA 185.64 ECC .20876 INC 4.3553 vl 30.223

11.75 TAp 207.31 RCA 146.88 APO 224.39 V2 25.208

110.44 ETE 186.13 ZAC 65.48 ETC 256.20 CLP 79.45

Obk

iNJ LONG ]HJ RT ASC INJ AZHTH INJ TIME

203.83 30.97 48.36 7 32 2

76.75 30.96 48.35 15 58 54

203.83 30.97 48.36 7 32 2

76.75 30.96 48.35 15 58 54

203.83 30.97 48.36 7 32 2

76.75 30.96 48.35 15 58 54

MID-COURSE ExECuTiON ACCURACY

SET 5626.8 SG_ 3192.1 SG3 2448.4

RRT .9720 RRF .9979 RTF .96g7

SGB 6643.g R23 .1828 R13 .g810

SGI 8610.g 982 661,1 THA 28.34

53.90 RAL 155.83 RAD 6567.6 VEL 11.681 PTH Z,05 VHP 3.11g DpA -12.12 RAp 161.31 ECC 1.2477

PC) CST TIM INJ 2 LAT INJ 2 LONG

3664.5 -43.00 196.07

2076.9 -42.99 69.00

3664.5 -43.00 lg6.07

2078.9 -42.99 89.00

3664.5 -43.00 lg6.07

2076.9 -42.99 69.00

ORBIT DETERMiNATiON ACCURACY

ST 4012.4 SR 1986.0 SS 43g0,2

CRT .9948 CRS-I.0000 CST -.9955

LSA 6263.4 MSA 298.6 SSA 10.S

EL1 4473.3 EL2 181.1 ALF 26.26
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JPL TM 33-100 arAIIrrH--MARS TRAJECTORIES (VOL. 1, 11964)

LAUNCH DATE DEC $ 1_4 FLIGHT TIN( 500.00
ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CQI41C

RL 14T.41 LAL -.00

RP 212.88 LAP -1.80

RC 280.SeT r_ 3e.91

FLANETOCEN11IE CONIC

C3 14.458 Vl)4L 9.10T DLA SZ.l| RAL 155.35 HAD 9567.6 VEL 11.657 PTH 2.05 VHp 5.|12 DPA -10.62 RAp 161.32 ECC 1.2385

LNCH AZMTH LMCH TIN• L*i TIM( INJ LAT ZNJ L(_G INJ RT ASC INJ AZl4TH |NJ TIN( PO CST TIM INJ Z LAT INJ Z LONG

45.81 • 14 $9 4245.Q0 -32.59 201.35 29.32 50.05 7 35 I8 3645.6 -42.45 193.48

132.38 15 8 24 L_Te.RS -37.50 •G.5G 29.50 50.02 15 53 3 Z029.9 -42.43 88.67

43.•• • 24 33 424S.S0 -3T.59 201.55 29.32 50.03 7 35 19 3645.6 -42.45 193.48

13S.32 15 R 24 _TO.e5 -37.50 ••.58 29.5D 50.DZ 15 53 3 20•8.8 -42.43 68.67

43.•• • 24 SS 424S.•0 -37.59 201.35 29.32 50.03 • 35 |8 3645.6 -42.45 193.46

132.38 13 • _4 _T8.•S -5T.58 76.58 29.50 50.02 15 53 3 2078.8 -42.43 68.67

DIFFERENTIAL C(_Rt[CTIONS NID-COURS[ ExECUTI(_I ACCURACy ORBIT DETERN|NATION ACCURACY

TOE 2.•|T• lrRA -.•S$4 TC3-5.R950 9AU 5.2910 9ST 2100.0 SGR L_J71.2 _13 248|.6 ST 4095.5 SR 1822.1 SS 4283.3

ROE 1.ROT• llA .1458 11¢3-3.0S04 FAU .51048 RRT .9739 RRF .9973 RTF .9714 CRT .9948 CRS -.9999 CST -.9955

FoEIO.5S•• FRA 1.1012 FC-$O.OsIT 98P 22816 _ 6785.1 R23 .1635 R|3 .9603 LSA 8192.9 NSA 295.3 SSA 11.5

BIDE •.9735 llma .•?TO 9C) •.•)T5 FaP 948T _1 675T.5 SG2 612.1THA 25.60 ELI 4479.3 EL2 170.4 ALF 23.91

LAUNCH DATE Ol[C S 1964 FLIGHT TIN( 302.00 ARRIVAL DATE OCT 3 1985

H(LIOCENTNIC CCI41C DISTANCE G62.506 EARTH TO MARS

RL 147.41LAL -.00 LOL 72.90 VL _t.955 GAL 1.92 AZL 66.00 HCA 197.85 SMA 185.69 ECC .20872 INC 3.9958 Vl 30.223

RP 217.•T LAP -1.22 LOP 270.71Vff _.512 GAP -7.06 AZP 93.80 TAL |1.15 TAp 209.OO •CA 148.93 APO 224.45 vZ 25,287

tiC 282.19784. ST.8•G4P -17.G• ZAL 68.90 ZAP ?8.85 ET9 174.76 ZA( 106.91ETE 183.96 ZAC 67.68 ETC 256.59 CLP 75.95
PLAN[TOC[NT•IC C_NIC

C3 14.010 VHL 3.743 DLA 51.42 NAL 155.21 AND 8567.8 VEL 11.636 PTH 2.04 VHp 5.115 DpA -9.36 RAp 161.29 [CC 1.2306

LNCH AZMTH LJ4(H TIN( L-! TIN( |NJ LAT INJ _ INJ RT AGE INJ AZI4TH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

45.11 • 2• 33 422T.23 -37.20 199.0Q 27.98 51.53 T 59 1 3827.9 -41.89 191.08

134.89 15 3 $9 L_81.RT -3T.19 T6.46 27.94 51.52 15 48 1 2081.7 -41.88 68.47

45.11 • 26 33 4_T.23 037.20 122.08 2T.98 51.53 • 59 | 3627.8 -41.99 191.06

134.89 15 3 12 2661.8T -37.19 76.46 27.94 51.52 15 48 1 2081.• -41.88 80.4•

45.11 8 28 35 42•7.83 -57.•0 199.08 27.96 51.53 7 39 l 3627.8 -41.89 191.06

134.89 15 3 19 2811.8T -5T.19 76.46 2T.94 51.52 15 48 1 2081.7 -41.88 68.47

DIFFERENTIAL ¢_RECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z.711HI 111A -.2424 TC$-•.4005 BAU 1.3178 SGT 6575.1SGN 2772.| SG5 2464.9 ST 4189.5 SR 1678.3 SS 4165.8

ROE 1.09p_ RItA .1375 •C_-•.9191FAU .51530 RRT .9750 _ .9966 RTF .9729 CRT .9947 CRS -.9999 CST -.9955

FDEIO.D••T FRA l.O•04 FC-31.9421 Dim •5597 _ 6951.7 R25 .1919 R13 .9799 LSA 6120.4 MSA 293.7 SSA 12.5

• DE Z.930T BllA .•TOT _3 T.O54T Flip a460 881 6928.5 _ 587.3 THA 23.14 ELI 4490.7 EL2 160.6 ALF 21.83

DISTANCE 658.160 EARTH TO MARS

LOL 72.90 VL $2.951 GAL 1.97 AZL 85.64 HCA 196.71 SNA 185.66 ECC .20874 INC 4.1639 Vl 30.223

LGP 2G9.5T VP 22.489 GAP -8.88 A2P 93.99 TAL 11.45 TAp 206,16 •CA 146.91 APO 224.42 VZ 25.248

_p -18.90 ZAL 99.T9 ZAP 78.55 ETS |75.07 ZA[ |08.69 ETE 184.97 ZAC 66.64 ETC 256.40 CLP 77.69

LAUNCH DATE DEC 5 IIH_4 FLIGHT TIN( 304.00

HELIOCENTHIC CONIC DISTANCE 926.450

RL 14T.4| LAL -.DO LOL 72.90 VL 32.955 GAL 1.98 AZL 86.15 HCA 199.00 ImA

RP 216.91 LAP -1.R5 LQP 271.99 VP 22,595 GAP -7.12 AZP 95.94 TAL 10.92 TAp

RC Zi3.451 14. 3i.13 GP -15.55 ZAL GD.DI ZAP T4.93 ET5 174.55 ZN[ 105.12 ET[

PLAN[TOCENTRIC CONIC

C3 13.529 VI4L 3.$88 DLA 50.51RAL 155,20 RAD 8587.5 V[L 11.619 PTH 2.04 VHp

LNCH AZMTN LMCH TIN( L-I TIN[ INJ LAT INJ LG04G INJ MY AK INJ A214TH INJ TIN(

41.50 • 3• 54 421D.9i -36.80 IH.92 2i.84 52.90 T 43 §

133.50 14 59 54 81885.19 -58.79 T6.44 29.95 52.89 15 43 59

46.50 8 32 54 4210.N -38.00 1H.92 19.84 52.90 ? 45 5

133.50 14 58 54 L_15.19 -56.•9 T8.44 a6.95 52.99 15 45 39

46.50 S St 54 4210.94b -58.90 IH.9Z 28.94 St.90 T 43 5

133.50 14 50 $4 N$.19 -38.79 T6.44 16.85 52.89 15 45 39

DIFFERENTIAL C_NNECTION•

TOE Z.•281 TRA *.2418 TCS-•.89T7 BAt) 1.5515

ROE .9•34 NWA .1331 RCS-Z.T934 FAU .51144

FOE 9.SSRI IrRA |.0•11 FC-32.5824 |IP 2409_

DOE R.9014 NA .•?GO K3 T.4381 FIND 8422

LAUNCH DATE DEC S 9_4

HELIOCENTRIC C_NIC

IL 14•.4! LAL -.OOLQI. 72.90 VI.

RP 216.5T LAP -1.29 LQP 273.02 Vff

RC 284.879 G4. 35._4 GP -15.58 ZAL

PLAN(TOCENT•IC CQNIC

C3 13.112

LNCH AZ14TH

47.8•

132.18

42.82

132.18

47.82

NID-C4URR( EvlrCUTl_ ACCURACY

VeT $445.4 SGR _584.5 SG3 8458.5

_�T .!ff59 _ .!m57 NTF .9742

S_B 7151.7 R25 .1T85 R13 .9799

SGI T112.2 Sr_ S_?.S THA 20.95

FLIGHT TIN( SOs.O0

DISTANCE ISTO. EkIO

ARRIVAL DATE OCT 5 1965

132.18 14 55 2 2S89.35 -3G.58

DIFFERENTIAL C¢]RRECTi_NS

TOE 2.7414 T_A -.•_0 TC_*T.ST58 BAU t.5939

ROE .913R N_A .1361 RC3-•,8333 FAU .50502

FOE 9.2370 FRA !.1T05 FC-$2,9479 99P 25062

BOE 2.8893 _I_A .2844 9C3 7.0318 F9P 8413

EARTH TO MARS

115.75 ECC .20972 INC 3.8467 Vl 30.223

20_.85 RCA 146.95 APO 224.49 VZ 25.327

183.D9 ZAC S8.61 ETC 255.74 CLP 74.26

5.120 DPA -9.17 RAp 141.24 ECC 1.2236

PO CST TIN 1NJ 2 LAT INJ 2 LONG

3811.0 -41.35 1S8.84

2085.2 -41.52 68.36

_11.D -4|.33 188.84

_095.2 -41.32 88.38

3411.0 -41.33 108.84

2085.2 -41.32 88.58

ORBIT DETERMINATION ACCURACY

ST 4243.5 M 1540.3 SS 4046.5

CRT .9945 CR8 -.9999 CST -.9955

LSA 8057.5 MSA 292.6 SSA 13.5

ELI 4514.6 EL• 151.8 ALF 19.97

M_IVAL DATE OCT • 1965

EANTH TO MARS

¥1

V2

32.95T GAL 1.81 AZL M.L_9 HCA 200.18 9NA 185.77 ECC .•0874 INC 3.7137

1_.810 GAp -?.5_ AZP 93.49 TAL 10.49 TAP 210.64 •CA 148.499 APO 224.54

89.53 ZAP T5,_ ETS 174.54 ZA( 105.53 ETE 182.53 ZAC 69.45 ETC 256.88

_t4L S.!_S OLA 49.29 RAL 155.30 RAD 8567.5 V(L 11.602 PTH 2.03 _4P 5.153 _PA -T.09 RAP 181.19

iNCH TIN( L-I TIME INJ LAT INJ LGNG INJ RT ASC INJ A_4TH INJ TIN( PO CST TIN INJ 2 LAT

• S? 55 4194.75 -_8.40 194.91 25,95 54.14 ? 47 30 3594.7 -4D.78

14 55 • _GII.33 -3•.39 76.49 25,92 54.15 15 39 51 _)89.3 -40.7T

• 3T 35 4194.75 -_6,40 |94,91 25.95 54.14 7 47 50 3594.7 -40.T8

14 SS 2 ••95.33 -36.39 78.49 25.92 54.15 15 59 51 •089.3 -40.77

• 37 35 4194.75 -38.4D 194.91 25.95 54.14 7 47 30 3594.7 -40.78

30.223

25.365

CLP T2.60

78.49 25.92 54.13 15 5g 51

ECC 1.2175

INJ 2 LONG

186.76

68.34

188.78

88.54

188.76

2089.3 -40.•• 68.34

ORBIT DETERMINATION ACCURACY

ST 4326.6 SR 1443.• SS 3951.5

CRT .9943 CRS -.9999 CST -.9953

LSA G027.4 HSA 296,7 SSA 14.2

ELI 4558.8 EL2 148.0 ALF 18.37

NIO-COURS( ExEcuTION ACCURACY

SGT 6909.0 SGR 2417.7 SG3 2454.5

RRT .9781 _ .9948 RTF .9751

SG_ 7319.8 R_ *|741 R13 .9794

SG| ?302.5 SG2 497.5 ?HA |9.95

1759



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC § 1914 FLIGHT TIM( 308.00 ARRIVAL DATE OCT 9 1965

HELIO¢ENTR|¢ C_NIC

RL 14T.41 LAL -.00

RP EtS.EZ LAP -1.31

RC tSS.DSO GL $5,12

PLANETOCENTRIC CONIC

C3 lt.Sll VHL $.$90

LNCN AZNTH LNCH TI_

49.07 S 42 31

1SO.D• 14 51 38

49.0T S 42 $1

130.95 14 $1 39

49.07 S 41 31

130,9S 14 51 39

DIFFERENTIAL COIRECTION_

TOE R.7429 TRA -.E242 TC3-7.8847 8AU 1.4255

NOR .8359 RNA .1323 RC3-Z.51IZ FAU .49TGS

FOE 9,?S?R FRA 1.1700 FC-33.4S63 BSP 25995

ROE I.SS?5 BRA .2603 6C3 8.2749 FSP 8316

DISTANCE 674.792 EARTH TO MARS

LOt. ?Z.9O VL 32.959 GAL 1,?5 AZL 88.4I NCA 201.31 SNA 185.81 ECC .20879 INC 3.5942 Vt 3D.ZZ3

LOP R74.17 VP 22.$57 GAP -?.SS AZP 93.35 TAL 10.14 TAp 211.45 RCA 147.02 APO ZZ4,SO VZ 25.404

GP -14.$9 ZAL $9.64 ZAP ?I,SZ ETS 174,17 ZAE 101.55 ETE I81.67 ZAC 70.22 ETC ZST.OO CLP 70.98

DLA 49.31RAL 155.49 RAO 6SST,S VEL II,SSS FTH 2.03 VHP 3.149 DpA -6.10 RAP 161.13 ECC 1.0121

L-i TIH( |NJ LAT INJ LQNG INJ RT ASC INJ AZMTH |NJ TIME PC) CST TIM INJ Z LAT INJ Z LOHG

417R.17 -35.99 193.01 25.20 55.29 T 52 tO 3579.E -4D.Z4 184.81

2993.99 -35.98 7S.59 25.19 55.28 IS 3• 32 2094.0 -40.24 •8.59

4179.17 -35.99 193,01 25.20 55.29 7 52 10 3579.2 -40.24 184.81

2999.99 -35.98 ?6.59 25.19 55.28 15 3• 32 2094.0 -40.24 •8.39

4179,17 -35.99 193.01 25.20 55.29 7 52 lO 3579.2 -40.24 184.81

ZS93.96 -35.98 T9,59 25.19 55.28 15 39 32 2094.0 -40.24 •8.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 7179,4 $GR 2285.2 S_3 2412.3 ST 4384.3 SR 1338.7 Ss 3815.3

RRT .9768 RRF .1933 RTF .97•! CRT .9942 CRS -.9999 CST -.9952

SG8 7529.4 R23 .1973 RI3 ,9T95 LSA $998.S NSA 293.9 SSA 15.4

SG| 7511.0 $92 485,3 THA IT.ZO EL1 4582.0 EL2 I3•.l ALF 1•.90

LAUNCH DATE DEC S 1994 FLIGHT TIME 310.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC C.CNIC

RL 147.41LAL -.OOL_ T2.90 Vb

Re 213.90 LAP -1.39 LOP 275.34 VP

RC 28T.12T GL 34.38 GP -13.99 ZN.

PL_TOCEN1111C r._IC

CS 12,589 _ 3.549

LNCH AZMTH LI_H TIRE

50,28 • 4T 44

129.T4 14 48 37

50.2• • 4T 44

129.?4 14 48 3?

5D.28 • 4T 44

129,T4 14 48 37

DIFFERENTIAL CalRECTION9

TOE 1,T482 TRA -.2130 TCS-9.SSTI IAU 1.48T5

ROE .7999 RRA ,1315 RC3-2.3880 FAU .49044

FOE 9.3044 FNA 1.19T5 FC-33.7308 284P 28411

BOE Z.0520 BRA .2503 BC3 8.7204 FSP 0164

DISTANCE 678.9?2 EARTH TO MARS

32.982 GAL 1.69 AZL 88,51HCA 202.47 SIIA 195.86 ECC .20883 INC 3.48•1 vl 30.223

L_.TQ4 GAP -T.Tt AZP 99.22 TAt. 9.T? TAp 212.25 RCA 147.04 AI_) 224.67 v2 25.442

?0,00 ZAP TO,D2 ETS 174.03 ZA£ 99.78 ETE 121.10 ZAC 70.92 [TC 257.11CLP 69.39

DLA 47.39 RAt. 155.77 RM) 8567.5 VEL 11.575 PTH 2.02 VHp 3.170 DPA -5.20 RAP 161.08 ECC 1.2072

L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

4193.97 -35.58 191.19 24.63 56.35 ? ST 8 3564.Q -39.71 182.95

291t|.11 -35.57 T8.75 24.62 56.34 15 $3 36 2099.1 -39.TO 68.51

4163.97 -35.58 181.19 24,63 56.35 7 57 8 3564.0 -39.71 182.95

2S99.11 -35.57 T8.75 24.62 56.34 15 33 36 2099,1 -39.70 68.51

4195.RT -35.58 t91.19 24.63 59.35 7 57 8 $594.0 -39.71 182.95

tS_).11 -35.57 TS.T5 24.82 56.34 15 33 36 2099,1 -39.7D 68.51

NID-_OURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACy

IM;T T439.4 _ 2124.S SG3 2383.3 ST 4441.1 SR 1247.4 ss 3686.0

RRT .9787 RRF .R917 RTF .9769 CRT .9940 CflS -.9999 CST -.9951

SC_ 7738.9 RE3 .1595 913 .9799 LSA 5697.4 NSA 292.7 SSA 16.4

I_1 T724,3 $I;2 439.6 THA 15,64 ELI 4611.1 EL2 131.6 ALF 15.61

LAUNCH DATE DEC 5 19•4 FLIGHT TIN( 31Z.00

TOE Z.7499 TRA -.1941 TC$-9.8893 BAu 1.5101

ROE .T118 RRA .1320 RC3-E.2959 FAU .48176

FOE ?.8199 FRA 1.24_I FC-33.RS22 RiP 2T15|

90E 2.939• RRA .2394 BC_ Q.ITOT F_P 9009

LAUNCH DATE DEC 3 1964

HELIOCENTRIC C_NZC

RL 147.41LAL -.00 L_. ?2.90 VL

RP 215.21 LAP -1.38 LOP 277.67 VP

RC 299.519 GL 33.09 GP -12.4T Z_.

PLAM[TOCENTR|C C.(_llC

ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC

RL 147.41 LAL -.OO LOL 72.90 ¥L 32.995 GAL

RP 215.54 LAP -1.39 LOP 2TS.SO YP 22.750 GAP -T.S8 AZP 93.10 TAL

RC 288,329 GL 33.T0 GP -13.15 ZAL 70.42 ZAP 88.45 [TS 173.91 ZkE

PLANETOCENTRIC COMIC

C3 12.517 VHL 3.510 OLA 48.52 RAL 159.12 RAD $587.5 VEL 11.563 PTH 2.02 VHp 3.194 DpA -4.37

LNCH AZMTH LNCN TIN( L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

51.41 • 53 12 414R.10 -35.I8 t69.44 24.19 57.34 8 2 21 3549.1

128.59 14 45 59 2704.T3 -35.17 76.96 24.18 57.33 15 51 1 2104.7

51.41 • 53 12 4149.10 -35.19 189.44 24.19 57.34 8 Z ZI 3549.1

128.$9 14 45 58 2T04.T3 -35.17 76.98 24.t8 57.33 15 31 1 2104.7

51.41 • 53 12 414R.10 -35.18 169.44 24,19 57.34 8 2 21 3549.1

120.59 14 45 59 2704.73 °35.17 76.96 24.18 57.33 15 31 1 2104.7

DIFFERENTIAL CGRRECTION$ HID-COURSE EXECUTION ACCURACY

SGT T998.2 SGR 1994.5 SG3 2346.2

flRT .9783 RRF ,9898 RTF .9776

7952.4 R23 .I504 R15 .97g7

SG1 T941.3 $92 418.7 THA 14.24

DISTANCE 683.159 EARTH TO MARS

_.82 AZL 66.•1 HCA 203,64 SNA 185.91 ECC .20690 INC 3.3878 vl 30.223

9.39 TAp 213.03 RCA 147.07 Apo 224.74 V2 25.480

98.03 ETE 180.59 ZAC 71.57 ETC 257.21 CLP 67.84

FLI_'IT TINE 314.00

RAP 161.03 ECC 1.2027

INJ 2 LAT INJ 2 LONG

-39,19 181.17

-39.18 68.69

-39.19 181.17

-39.18 68.69

-39.19 181.17

-39.18 68.69

ORBIT DETERMINATION ACCURACY

ST 4493.9 SR 11•$.6 S• 3559.5

CRT .9938 CRS -.9999 CST -.9949

LSA 5943.0 MSA 292,4 SSA 17.4

EL1 4641.2 EL2 125.9 ALF 14.48

DISTANCE 687.353

32.RS8 GAL 1.53 AZL 86. TO HCA

22.799 GAP -8,D1 AZP 92.99 TAL

70.98 2AP M.R3 ST• 173.81 ZAE

ARRIVAL DATE OCT |5 $965

EARTH TO MARS

204,81SNA 185.96 ECC .20098 INC 3.2990 vl 30.223

9.00 TAp 213,81RCA 147.10 APO 224.83 v2 25.517

96.3t ST[ 180.15 ZAC 72.17 ETC 257.30 CLP 66.34

C3 t2.OTO VHL 3.474 DLA 45.$8 RAL 159.54 R/d) $567.5 V[L 11.552 PTH 2.02 VHP 3.222 DPA -3.82

LNCH AZMTH LNCH _IN[ L-I lINE INJ LAT INJ I._G INJ RT A$C INJ AZIATH INJ TIME 1=0 CST TIM

52.52 G 59 55 4134.47 -$4.77 187.78 23.6? 52.27 8 7 49 3534.5

127.49 14 43 39 2710.77 -34.78 77,22 23.86 59.25 15 28 44 2110,S

52.52 • 58 55 4134.47 -34.77 197.76 23.67 58.27 8 7 49 3534.5

127.4R 14 43 33 ZTlO,7T -34,79 77,22 2_.86 58,25 15 29 44 2110.8

52.52 • 56 55 4134.47 -34.77 187.76 23.87 58.27 8 7 49 3534.5

127.48 14 43 33 2710.77 -34,76 77,22 23.88 59.25 |5 28 44 2110.9

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.7514 TRA -.1735 TC3-9.5779 BAU 1.5523 SGT T950.8 $GR t874.2 SG3 2308.0

ROE .6612 RRA .1340 RC3-2.1459 FAU .47189 RRT .9754 RRF .9875 RTF .9791

FOE 7.4514 FRA 1,3022 FC-33.9484 RIP 27946 SG8 8198.T RZ3 ,1407 R13 .9798

BD[ 2.829• BRA .2195 BC3 9.$202 FSP 7652 SG1 8|56.8 SG2 402.8 THA 12.98

RAP 161.00 ECC 1.1988

INJ 2 LAT INJ 2 LONG

-38.67 1?g.45

-58,66 •8.92

-38.67 179.45

-39.•6 98.92

-58,67 179.43

-36.•6 98.92

ORDIT DETERHINATION ACCURACY

ST 4543.6 SR 1095.5 SS 3458.3

CRT .9935 CRS -,9998 CST -.9947

LSA 5793.6 NSA 2g5.0 IDA 18.4

ELI 4672.2 ELZ IZI.0 ALF 13.48

I7T0



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEE $ lgS4 FLIGHT TIN( 318.00 ARRIVAL DATE OCT 17 1945

N[LII_(MTMIC r_lIl¢ D| STANCE 891.556 EARTH TO NARD

RL tAT.•t LAL -.DD LOk. TE,DD qL 32.DTZ GAL 4.48 AZL ID.T6 HCA 205.9D SMA 169.02 CCC .20908 IMC 3.9155 _t 3D.121

MP 214.18 LAP -1.41 LOP 2?8.84 VP 22.841 GAP -8.19 AZP 92.89 TAL 8.59 TAP 214.57 RCA 147.13 APO Z24.91 VZ 25.554

RC 290.991 GL 32.50 GP -11.84 Z&L 71.39 ZAP D5.44 (TS 173.75 zAE 94.61 ETE 179.77 ZAC 72.72 ETC 257.38 CLP SA. 87

pLklETOCEMTNICCQMIC

CS 11.842 VML 3.441DLA 44.8D RAL 157.02 RAD 6587.5 VEL 11.543 pTH 2.01VHP 3.253 DpA -2.95 RAP 160.98 [CC 1.1849

LI4(H AZ147M LMCH TIM( L-1 TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T|N INJ Z LAT |NJ 2 LONG

SS.DD T • 55 4119.D5 -34.58 IDD.I1 23.67 59.14 8 15 33 3519.9 -38.16 1?7.79

Ill.•D 1• 41 15 2Ti?.ll -54.55 77.52 25.DS 59.15 15 26 42 2117,3 -58.15 S9.ZO

53.D0 T • 53 4119,95 -34.39 19D.11 93.67 59.14 8 15 53 3519.9 -38.16 177.79

119,40 14 41 95 971T.11 -34.55 77.52 23.86 59.13 15 28 42 2117.3 -38.15 G8.ED

53.90 T • 53 4119.95 -34.59 186.11 25.67 59.14 8 13 35 5519.9 -31.16 177.79

111.40 14 41 95 _17.29 -34.35 77.52 23.4D 59.13 15 98 42 2117.3 -56.15 G9.ED

DIF_TIAI. CCNRI[CT|QIID RZD-CoUR_[ (xECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

9,TSE9 TRA -.1418 TC3*9,DI9l BAU 1.5949 SGT 8199.8 SA;R 17D3.7 $4;3 9965.9 ST 4588.7 SR 1031.D SS 3314.5

NDE .9195 lira .139_ RCS-9.OSt9 FAU .4DIES RflT .9741R_F ._49 RTF .9787 CRT .9953 CRS -.9998 CST -.9945

FOE T.O4aO FltA l._kt8 FC-35.7458 BSP 23?33 SG8 838T.4 R23 .1_9D R13 .9800 LSA 5746.5 NSA 293.2 SSA 19.4

BO_ 9,8208 NA .tOOl KS|O,OTST FDP •DR5 K| 8378.3 _ 390.0 •HA 11.86 ELI 4701.8 EL2 I|S.S ALF IZ.6O

LAUMQ4 DATE DEC 5 1114 FLIGHT TIN( 318.00 ARRIVAL DATE OCT 19 1965

NELIOC[MTRIC CClilC DI&1kNCE 995.7D§ EARTH TO MARS

RL 147.41 LAL -.00 LGL 79.90 VL 32.975 GAL 1.41 AZL 86.86 14CA 207.15 SMA 189.08 ECC .2DDZO IN( 5.1596 vl 50.229

RtP 914.59 LAP -1.43 _ 980.09 VIP 92.899 GAP -8.30 AZlP 99.71 TAt. 8.17 TAP 215.35 RCA 147.16 APO 295. D1 V2 25.590

NC 191.951 GL 31.99 GAP -11.9D ZAL 71.95 ZAP 63.99 ETS 173.89 ZA( 92.95 ETE 179.45 ZAC 73,24 ETC 257.43 CLP 63.44

FLAN(TOCENTE|C CONIC

CS 11.933 viAL 3.411DLA 44.10 RAL IST.5D RAO 6397.4 V[L 11.533 pTH 9.01VHp 3.286 DPA -2.29 RAP 160.98 ECC 1.1924

LIK:H AZMTI4 LI4CH TIN( L-! TIE INJ LAT INJ _ |NJ 97 A$C INJ AZMTH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG

54oll • 11 I 4105.52 -53.95 184.50 23.55 59.97 8 19 32 35D5.5 -57.65 178.17

125.34 14 39 L_J _94,25 -33,04 ?•.OQ 25.55 59,99 |5 94 53 2124.2 -37.94 99.55

54.RR • 11 D 4103.52 -33.95 184.50 25.55 59.97 • 19 52 35D5.5 -3T.65 1TS.IT

195.34 14 30 _9 2724.25 -33.94 7T.N 23.55 5D,DG 15 94 55 9124.2 -37.84 99.55

54._ • 11 D 4503.59 -33.95 184.5D 25.S5 58.97 8 19 32 3505.5 -37.$5 179.17

195.34 14 _J L_J _794,95 -33.94 77.88 23.$5 59.89 15 94 53 2194.9 -$7.84 D9.SS

DIFF[IIII[NT|AL COtR[CTION9 MID-COURSE EXECUT|ON ACCURACY OIIBIT DETERM|NATION ACCURACY

TO( 2.7511TRA -.1190 TC-10°3537 2AU t.93TT SGT 8444.T SGR 1f_1.3 $85 9219.2 ST 4997.1SR 974.4 SS 3199.6

RDE .STlT RRA .1399 RC5-1,9203 FAu .45071 MR• .9725 RRF .9817 RTF .97D1 CRT .9931CRS -.9997 CST -.9D42

FDE i.lS59 FBA 1.4315 FC-38.$497 DIP 29595 SG8 8GOD.$ R_3 .1188 MS3 .9801 LSA 5697.8 MSA 294.1 SSA 2D.4

. _ t.910t RIIA ._Q04 1¢3_0.5309 FIRS 75_3 _t 93_8.1 _ 391.1 7HA 1D.DS ELI 479T.3 EL2 112.1 ALF 11.92

L4UN¢M DATE OE¢ 5 IH4 FLIGHT TIN( 520.00 ARRIYAL OAT( OCT Zl 19S5

H[LIOCEMTRIC CGlilC DISTANCE 899.D82 EARTH TO MARS

RL 147.41LAL -.99 LOt. 79.9Q qL 39.373 GAL 1.34 AZL 8G.D3 tACA 202.33 S44A tS9.15 ECC .20933 INC 3.D&DE ¥1 30.223

RF 914.94 LAP -I.4D LOP 9S1.E0 VP 29.954 GAP -0.44 AZP D2.70 TAL 7.74 TAP 218.07 RCA 147.18 APO 995.11 V2 25.698

RC R92.09D 9L 31,4D GP -tD.T9 Z/Q. 72.55 ZAP 82.58 (TS 175.90 Z/q| 91.51ETE 179.13 ZAC 73.72 ETC 257.51 CLP $2.05

FLANE?OCEMTEIC CONIC

C• !1.45D VHL 5.SD9 DLA 43.34 RAL 158.15 RAD 9587.4 VEL !1.525 pTH 2.01VHP 3.591DpA -1.72 RAP 161.0D ECC 1.1985

LMCH AZMTH LMCH TIME L-| TIN( INJ LAT |NJ I, QNG |MJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 9 LAT INJ 2 LONG

55.71 • 17 35 4091.D1 -33.54 189.92 25.53 80,78 8 25 46 5491.D -57.14 174.57

124.29 14 3T 49 9?31.T5 -53.53 78.96 _3.55 9D.75 15 25 14 9131.8 -37.13 69.91

55.TI • IT $$ 4091.01 -53.54 129.92 _3.53 60.76 8 25 46 5491.D -57.14 I74.57

1_4.29 14 37 49 9735.•5 -53.55 78.28 25.55 80.75 15 25 14 21_1.8 -37.15 $9.9|

15.71 • 17 35 4091.D1 -33.54 189.D9 _5.53 90.78 8 25 46 5491.0 -37.14 174.57

124.99 14 ST 49 9731.T5 -53.55 78.96 _5.53 9D.75 15 25 14 9151.8 -57.15 69.91

DIFFERENTIAL C_RRECTI_ID NIO-COUR$E EXECUTION ACCURACy ORBIT DETERMINAT|ON ACCURACy

TOE 2.T4TD TRA -.DTil TC-SO.iS_O 9AU 1.D795 _T 2989.7 SGR 156D.! S&5 2169.9 ST 4SDD.? SR 923.1 SS 30_Z.6

ROE .5411 RRA .1480 RCI-t.8191FAU .45919 RRT .iTOO R_ r .97D0 R1T .9795 CRT .9999 CRS -.9997 CST -.9938

FDE S.ETT9 FRA 1.5048 FC-33.214D 9SP 3D313 S_8 8899.9 993 .t078 9t3 .9803 LSA 5650.4 NSA 995.2 SSA 21.3

SO( 2.0007 BRA .1_1 9310.9696 FSP 7532 S&I 8914.9 $89 575.5 THA 9.94 ELI •750.0 ELZ 108.1 ALF 11.13

LAUNCH DATE DEC 5 194_4 FLIGHT TIN( 399.00 ARRIVAL DATE OCT 25 1955

HELIOCENTRIC C_NIC DISTANCE 704.207 EARTH TO MARS

RL 147.41LAL 0.00 LGL 72.90 VL 32.985 GAL 1.26 AZL 87.00 14CA 909.59 SMA 189.29 ECC .20948 IRE 3.0037 vl 50.225

RP 215.93 LAp -1.4D LOP 209.39 VP 29.980 GAP -8.57 AZP 92.91TAL 7.29 TAP 919.80 RCA 147.91 APO 225.23 VZ 25.$62

tiC _94.151 _L 31.00 f_ -10.29 ZAL 73.19 ZAP 61.20 ETS 175.56 ZA( 89.70 ST( 178.87 ZAC 74.18 ETC 257.56 CLP 6D.TO

PLAN[TOC[NTRIC C_NIC

C3 11.959 Vt_L 3.355 DLA 49.D0 RAL 158.79 RAD 6567.4 V(L 11.517 pTH 2.01VHP 3.359 DPA -1.19 RAP 161.04 ECC 1.1855

LI_H AZMTH LMCH TIN( L-| TIME INJ LAT INJ _ INJ RT AS(: INJ AZMTH INJ T|ME PO CST TIN INJ 2 LAT INJ 2 _OlqG

59.T4 • 94 i_ 4079.34 -33.13 181.34 25.59 61.59 8 32 18 3478.3 -36.$4 172.99

125.95 14 39 9 9739.85 -53.11 ••,TO 25.58 61.51 15 21 49 2139.8 -36.$5 70.35

55.74 T 94 22 4079.34 -53.15 181,34 23.59 61.52 8 5E 16 3478.5 -56.64 172.99

125.99 14 39 9 9739.85 -33.11 78,70 25.58 DI.S1 15 21 42 2159.8 -36.63 70.35

56.74 • 94 i_ 40TD.8• -53o15 121.34 25.59 91.52 8 32 18 3478.5 -36.64 172.99

125.26 14 39 9 9739.85 -33.11 70.70 23.58 61.51 15 91 42 2139.4 -36.65 70.55

DIFFERENTIAL CORRECTIONS NIO-COURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 2.740• TRA -.0ST• TC-11.3119 B_J 1.7919 S_T 9917.i SGR 1479.9 _3 9119.9 ST 4985.9 SR DTD.5 SS _952.4

RD( .•OR5 RRA .1450 RCS-1.T09G FAU .4975D RRT .9_T0 RRF .9739 RTF .97D8 CRT .9929 CRS -.9996 CST -.D954

FDE 5.9095 FRA 1.57D9 FC-39.9•94 B_P 510•3 SG_ 9039.T R_3 .0963 R13 .9804 LSA 5589.2 NSA 296.2 SSA 92.S

BOE 2.TSTT _RA .14_ 6C311.4397 FSP 7142 SG! 9039.D _d;9 379.1THA 9.12 ELI 4795.T EL2 104.3 ALF 10.52
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JPL TM 33-100 IrAIIrrH--MARS TRAJJrCTORIrl (VOL. 1. I964)
i i

LAUNCH DATE DEC 5 1964 FLIGHT TIH( 324.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC OISTANCE 708.438

RL 147.41LAL -.OO LOL 72.90 VL 32.997 GAL 1,18 AZL 97.06 HCA

Re 215.62 LAP -1.50 LOP 263.57 VP 23.025 ;Ap -6.71 AZF 92.53 TAL

RC Z95.251GL 30.56 GP -9.76 ZAL 73.88 ZAP 59.67 ET9 173.52 Z_(

PLANETOCENTRIC CONIC

C5 11.091VML 3.330 OLA 41.87 RAL 159.47 RAD 6567.4 VEL 11.510 PTH

EARTH TO MARS

210.79 SHA 186.29 ECC .20985 INC 2.9429 Vl 30.223

6.92 TAp 217.53 RCA 147.23 APO 225.34 v2 25.697

92.12 ETE 179.94 ZAC 74.60 ETC 257.61CLP 59.38

LNCN AZNTH LNCH TIME L-I TIME INJ LAT ZNJ LONG

57.77 7 31 25 4061.50 -32.70 179.77 23.73 92.25 9 39 6

122.23 14 34 28 2746.49 -32.99 79.19 23.72 92.24 15 20 17

57.77 7 31 25 4061.50 -32.70 179.77 23.73 92.25 8 59 6

122.25 14 34 26 2748.49 -32.69 79.19 23.72 62.24 16 20 17

57.77 7 31 25 4061.50 -32.70 179.77 23.73 GZ.ES 8 39 6

122.23 14 $4 28 2748.49 -32.99 79.19 23.72 $2.24 15 20 17

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TDE 2.7322 TRA .0085 TC-11.7813 BAU 1.7631 SGT 9147.3 9GR 1397.4 SG3 2097.9

ROE .4612 RRA .1464 RC3-1.9099 FAU .41554 RRT .9632 RRF .RSBS RTF .9901

FOE 5.5575 FRA 1.6537 _C-32.4339 8SP 31847 _ 9253.4 R23 ,0055 Rt3 .9806

ROE 2.7742 BRA .1467 0C311.8908 FSP 6956 SGI 9245.9 962 371.4 THA 8.38

2.00 VHp 3.399 OPA -.72 RAP 161.11ECC 1.1825

INJ RT ASC INJ AZI4TH INJ TIME IN) CST TIM INJ 2 bAT INJ 2 LONG

3461.5 -36.13 171.41

2148.S -36.12 70.84

3461.5 -36.13 171.41

2149.5 -36.12 70.84

3461.5 -36.13 171.41

2148.5 -36.12 70.84

ORBIT DETERMINATION ACCURACY

ST 4706.4 9R 834.8 SS 2834.7

CNT .9923 CR6 -.9996 CST -.9929

LSA 3549_2 MSA 297.9 SSA 23.2

ELi 4776.8 EL2 100.7 ALF 9.99

LAUNCH OAT( DEC 5 1964 FLIGHT TIM( 326.00 ARRIVAL DATE OCT 27 1965

HELIOCENTR|C CONIC

RL 147.41 LAL -.DO LOL 72.90 VL

RP 216.31 LAp -1.52 LOP 284.76 VP

RE 296.556 GL 30.15 GP -9.33 ZAL

PLANETOCENTRIC CON|C

C3 10.935 VHL 3.307

LNCH AZI4TH LNCH TIME

58.80 7 38 46

121.20 14 32 56

58.80 7 38 48

121.20 14 32 56

58.80 7 58 48

121.20 14 $2 59

DIFFERENTIAL C_RRECTION$

TOE 2.7203 TRA .0564 TC-12.2477 BAU 1.8042

flOE .4659 RRA .1613 RC3-|.$146 FAD .40356

FOE 5.2192 FRA 1.7251 FC-31.9503 B_P 32621

BDE 2.7522 ERA .1623 8C312.3410 Fak • 6776

DISTANCE 712.676 EARTH TO MARS

32,992 GAL 1.10 AZL 87.11 HCA 211.89 SNA 166,36 ECC .20983 INC 2.6857 V1 S0.223

23.069 GAp -8.64 AZP 92.43 TAt. 6.35 TAp 218.24 RCA 147.26 APO 225.47 V2 25.731

74.60 ZAP 58.57 ETS 173.49 ZA[ 86.58 ETE 178,43 ZAC 75.01 (TC 257.64 CLP 58.10

OLA 41.15 RAL 160.20 RAO 6567.4 VEL 11.503 PTH 2.00 VHP 3.441 DPA -,29 RAP 161.20 _CC 1.1900

L-I TIME INJ LAT INJ LONG IHJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4046.29 -32.28 178.19 23.93 62.96 8 46 14 3446.3 -3S.61 169.83

2757.89 -32.26 79.74 23.92 62.94 15 18 53 2157,9 -35.60 71.39

4046.29 -32.28 IT8.19 23.93 62.96 6 46 14 3446.5 -35.61 169.63

2757.69 -32.26 79.74 23.92 62.94 15 18 53 2157.9 -35.90 71.39

4049.29 -32.26 178.19 23.93 62.96 8 46 14 3446.S -35.61 169.83

2757.89 -32.26 79.?4 23.92 62.94 15 18 53 2157.9 -55.60 71.39

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9372.6 Sfd_ 1322.4 963 2015.3 ST 4719.7 S;I 797.2 SS 2716.7

RRT .9588 RRF .9627 RTF .9604 CRT .9924 CRS -.9995 CST -.9924

$98 9465.5 R23 .0748 R13 .9808 LSA 3496.6 MSA 296.9 SSA 24.1

SG! 9458.1 SG2 372.2 THA 7.72 ELI 4785.6 EL2 97.0 ALF 9.52

LAUMCH DAYE DEC 5 1904 FLIGHT TIME 528.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC

RL 147.41LAL -.OD

RP 213.01 LAp -1.55

RE 297.446 GL 29.75

PLANETOC(NTRIC CONIC

C3 10,790 YWL 3.285

LMCH AZMTH LMCH TIME

59.84 7 46 30

120.16 14 31 24

59.84 7 46 30

120.16 14 31 24

59.64 7 46 50

120.1S 14 31 24

DIFFERENT IAL CORRECTIONS

TDE 2.7049 TRA .1148 TC-12.7056 DAU 1.8442

RDE .4327 RRA .1552 RC3-1.4230 FAU .39141

FDE 4.8878 FRA 1.6092 FC-31.4056 BSP 33342

BUR 2.7393 BRA .1951 6C312.7650 FS_ 6570

DISTANCE 716.921 EARTH TO MARS

LOL 72.90 VL 32.996 GAL 1.02 AZL 67.17 HCA 213.08 SMA |86.44 ECC .21003 INC 2.0323 VI 30.225

LOP 265.95 VP 23.113 GAP -8.97 AZP 92.37 TAL 5.66 TAP 216.94 RCA 147.28 APO 225.90 V2 25.765

GP -8.92 ZAL 75.37 ZAF 57.31ET$ 173.47 ZAE 65.06 (T( 176.25 ZAC 75.39 ETC 257.67 CLP 56.86

DLA 40.45 RAL 160.98 RAO 6567.4 YEL 11.497 PTH 2.00 VHP 3.485 OPA ,11 RAP 161.31ECC 1.1776

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4050.69 -31.84 176,59 24.20 63.64 8 53 40 3430.7 -$5.09 168.24

2766.02 -31.63 80.35 24.19 63.63 15 17 32 !166.0 -35.06 72.01

4030.69 -31.64 176.59 24.20 93,64 8 53 40 3430.7 -35.09 168.24

2768.02 -$1.83 80.36 24.19 93.63 15 17 31 2168.0 -35.08 72.01

4030.69 -31.84 176.59 24.20 63.64 8 53 40 3430.7 -35.09 168.24

2768.02 -31.83 80.35 24.19 63.63 15 IT 32 2168.0 °35.09 72.01

MID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

9GT 9591.8 9GR 1253.0 9G3 1961.6 ST 4725.4 6R 762.7 sS 2601.3

RRT ,9533 NNF .9532 RTF .9805 CRT .9R22 CRS -.9R94 CST -.9917

SG8 9673.3 R23 .0156 R13 .9608 LSA 5439.3 MSA 301.9 SSA 25.0

SGt 9666.0 SG2 375.5 THA 7.11 EL1 4765.6 EL2 93.7 ALF 9.10

LAUNCN DATE DEC 5 1964 FLIGHT TIME 330.00 ARRIVAL DATE OCT 31 1965

HELIOCEMTRIC C_NIC

RL 147.41LAL -.00 72.90 VL

RP 212.72 LAp -1.57

fiE 299.529 GL 29.$9

PLAN_TOCENTfllC CONIC

C3 10.655 W4L S.264

LMCH A_TH LN£M Till(

60.90 7 54 53

119.10 14 29 50

60.90 7 54 35

119.10 14 29 50

90.90 7 54 53

119.10 14 29 50

DIFFERENTIAL CORRECTIONS

TOE 2.6675 TRA .1751 TC-IS.1S77 BAu 1.6639

RDE .4122 RRA .1565 RC3-1.3356 FAU .37944

FOE 4.5754 FRA 1.8829 FC-30.8315 B_P 34091

BDE 2.7169 BRA .2361 BC313.2253 FSP $383

LOL 33.001GAL

LOP 287.15 yp 23.137 GAp -9.09 AZ1P 92.30 TAL 5.35 TAP 219.63 RCA 147.30

GP -9.55 ZAL 79.19 ZAp 59.06 ET9 1T3.49 ZA[ 83.58 ETE 178.0S ZAC 75.76

DLA 39.72 RAL 191,79 RAO i517.4 V[L 11.491 PTH t.00 VHp 3.531 OPA .46

L-! TIME INJ LAT INJ LONG INJ fit ASC INJ A_TH ZNJ TZME PO CST TIM

4014.59 -31.40 174.97 24.53 64.31 g I 2? 3414.6

2779.00 -31.39 81.03 24.52 64,29 15 16 9 217g.0

4014.36 -31.40 174.97 24.53 64.31 9 I 2? 3414.6

2779.00 -31.39 91.03 24.52 64.29 15 16 9 2179.0

4014.59 -31.40 174.97 24,53 64.31 9 I 2? 3414.6

2779.00 -31.39 91.03 24.52 64.29 15 16 g 2179.0

TO MARS

2.7820 V1 30.223

APO 225.74 V2 25.798

ETC 257.69 CLP 55.66

DISTANCE 721.173 EARTH

• 93 AZL 87.22 HCA 2L4.|8 644A 186,62 EC¢ .21029 INC

NI0-COURR( EXECUTION ACCURACY

_T RROR.0 _ ItRg.3 SG3 1908.8

MRT .94?0 RRF .9462 RTF .9907

99?9.9 R23 .0563 R13 .9909

9G! 9972,5 SG2 379.4 THA E.36

RAp 161.45 ECC 1.1755

INJ 2 LAT INJ 2 LONG

-$4.57 166.63

-34.56 72.69

-34.57 166.69

-34.$6 72.69

-$4.57 166.65

-34.56 72.69

ORDIT DETERMINATION ACCURACY

ST 4725.9 SR 732.1 S$ 2498.4

CRT .9922 CRS -.9992 CST -.9909

LSA 5382.3 MSA 303.7 SSA 2s.g

ELI 476|.4 EL2 90.0 ALF 8.74
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JPL TM 93-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)
J

LAUNCM DATE DEC $ 1t64 FLIGHT TIN• 332.00 ARRIVAL DATE NOV E 1965

M[LiOCEMTRIC CONIC

RL 947.41 LAL -.00

If 818.41 LAD -t.89

RC 199.598 GL 29.03

PLANETOC(MTR|C CON|C

¢3 $0.329 VNL 3.2•5

LNCM AZNTH LN(H TIM(

• t.IT 8 3 0

lie.O• 14 28 91

iS.iT l $ 0

118.05 14 28 11

• •.IT • S 0

111.05 14 Ri 11

DI•TANCE 7Z5.481 EARTH TO NARS

LOS 71.90 VL 35.005 6AL .84 AZL iT.Z? MCA 215.48 SNA IH.•O EC¢ .21050 INC 2.7345 Vl 39.223

LOP E••.35 VF 23.206 GKP -I.It AZP IS.Z3 TAL 4.85 _kff E20.32 •CA 247.3_ APO 225.ii v2 25.i31

GP -l.lt ZAL 77.03 ZAP 54,81 ET8 173.45 ZA[ 82.23 iT( 177.95 ZAC 78.11ETC 257.71 CLP 54.47

DLA 3D.OI •AL lIE.•4 RAO $517.4 _[L 12.486 PTH 2,DO VHp 3.57• DPA .?T RAP 251.•1 ICe 2.1733

L-I TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN[ PO CST TIN IiJ 2 LAT INJ 2 LONG

3SiT.T• -50.94 175.52 24.9Z ••.iS I D 58 5317.0 -54.04 1•4.97

ITll.OO -50.D5 IS.TI 24.lS 84oR4 25 94 42 2SIS.O -34.02 73.45

5987.Tt -$0,94 iTS.St 24.98 •4.94 D D 56 3597.8 -54.04 S•4.97

RTll.DO -30.98 82.78 24.9| 04.94 25 S4 42 21DI.O -54.02 T5.45

3997.T• -30.94 273,32 24.12 i4.H I 9 5D 5597.8 -54.04 184.17

2791.00 -30,95 lS.TD 84.91 •4.94 15 24 42 2299.0 -54.02 73.45

DIFFEIENTIAL C._iECTIQN$ NIO-COURK [vrCUT|Cll ACCURACY DI_IT DETERMINATION ACCURACY

TOE 2.•i•S TRA .2404 _-t•.QO00 I&U S.DU5 _710017.8 I 2|_.7 45 SIS•.3 9T 4718.0 M 704.0 •• 2575.3

ROE .$9_ HA .SIII KS-I.£$O5 FALl .567£3 RRT .DSHIRF .9595 RTF .9908 CRT .lIE3 CR• -.lliO C•T -.9900

FOE l 2721 Fl& •.liST Y¢ 30 SS4G SgP 54801 s_tO08t,4 R28 .0479 RS3 .9819 LSA 5520.1 NSA 505.8 liA 28 T* . - .

80[ 2.•150 IRA ._T K5|9.8874 FSP •290 S62|0074.1 $GZ 5B4,5 _HA •.DE ELI 47•9.4 EL2 88.3 ALF •°43

LAUNCH DATE O[C 8 |J64 FLIGHT TIME $54.00 ARRIVAL DATE NOV 4 1865

_L|OCEmTR|C CX:M[C

ML tiTÙiS L&L -.00

IP tit,S5 Le -S.tS

IK 3oo.945 GL II.•i

PLANETOCBlllC CJOOliC

C5 IO.•S5 K 9.2•T

LNCH AZMTH LI_N TIME

• 5.OT • IS 8t

11•.99 t4 !1 14

• 3.OT I 11 51

!1•.19 14 2• 14

I}.OY I IS 81

11•.15 S• 2• 14

DISTANCE TED.GiG

L_L 71.90 VL 55.010 GAL .?S AZL 87.51 HCA 216.68 SNA 186.69 ECC .ZlOT6

!90.55 _p 25.143 GAP -9.55 AZP 92.56 TNL 4.50 TAp 220.96 •CA 14T.54

GP -T.lt ZN_ 77.91 zAP 53.75 iTS |73,44 ZAE 60.71 ETE 1TT.D3 ZAC 7•.45

OLA $i.L_IAL 295.55 RAO •SIT.4 VIES 11.480 pTH Z.OO VHp $,627 DPA 1.05

L-i TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

9980.29 -30°48 2Tt.IO 25.3i iS.SO 9 10 12 5500.2

L_04.04 -30.48 9Z.II 25.$6 65.58 15 15 9 2Z04.0

_990.t5 -50.48 tTt.lO 25.$6 iS.SO 9 Sl 12 5590.2

2904.0_ -50.4i D_.SZ 25.56 65.50 15 15 9 2208.0

_00.25 o30.4D 171.60 25.3• 65.60 D 181_ 3580.2

lD04.04 -30.48 8Z.EZ 25.38 65.58 15 25 I 2_04.0

DIFFERENTI4_ _ECTI_•

11_ 2.840_ l_tA .•tO5 TC-18.0558 BALi 1.9_0T

ROE .5767 _lA °2•50 RC_-|.IGD9 FAU .355_1

VOE S.ITl4 FRA 2.0509 FC-2_.55tT R_ 3550_

BOil 2.••75 BRA .5518 9C$14.0044 FSP 6000

EARTH TO MARS

INC _.••I_S vl 50.223

APO 128.05 V2 25.•43

ETC 257.72 CLP 55.53

RAP I•S.7• [CC 1.1Y14

|NJ 2 LAT INJ • LG_6

-55.49 !•5.l•

-55.48 T4.50

-55.49 2•$.£•

-$5.40 74.90

-53.40 1•5.t8

-55,4l 7•.50

ORBIT DETERMINATION 4CCUM4CY

9T 4701.2 S_ •7l.S S• ff•5.2

CRT .lil4 CR• -.llll C•T -.liD•

ASk 5252.4 NSA 308.9 984 2T.5

ELI 4749.2 ELi 82.• ALF •.15

NID-COURS£ EXECUTION ACCURACY

SGTt08_4,t St, At tOT5.O SG3 1800.6

RRT .930_ RRF .9_9_ RTF .9809

SGBIO_IO.4 R23 .0404 R15 .DOTS

SGIID275.O SG_ 390.9 THA 5.60

LAUNCH DATE DEC 5 1964 FLIGHT T1N[ 536.00 ARRIVAL OATE NOV 6 Sial

HELIOCENTRIC CONIC

RL 14T.41 LAL -.DO

RP Eli.IT LAp -1.63

RC 301.687 GL E•.3•

PLANETOCE_TRIC CONIC

CS 10.30• VML $.ElO

L_CH AZMT_ LNC_ TIME

tA.EO • ZI 13

llS.ÙO 14 Z4 87

• 4.ZO • El 13

ItS.DO 14 84 ET

84,80 • El 13

115.D0 14 24 27

DISTANCE 735.964 EARTH TO MARS

LOt- 72.90 VL 55.015 GAL .$5 AZL 6T.35 HEM 217.89 SMA 186.7T ECC .21103 IMC E.•ATI Vt 30.213

LOP 290.76 VP 23.286 GAP -9.45 AZP 92.09 TAL 5.75 TAp 221.64 RCA 147.56 APO 286.28 V2 25.•95

GP -7.55 ZAL 78.•4 ZAP 52.81 iTS 173.45 ZAE 79.32 ETE 177.72 ZAC 76.77 (TC 257.TE CLP 58.22

DLA 57.57 RAL 164.48 RAD 6567.4 VEL 11.476 PTH 1.99 VHp 3.678 DPA 1.50 RAP 162.00 [CC 1.1116

L-I TIME INJ SAT IMJ L_G INJ RT ASC IMJ AZ14TH IHJ TIME PO CST TIM IHJ E SAT [NJ 2 LOMG

3961.71 -30.00 169.83 25.86 66.23 9 87 15 3361.7 -32.93 111.32

8818.39 -Ei.g• 85.55 25.85 68.21 15 11 25 2218.4 -38.t2 75.24

_961.71 -30.00 169.83 25.86 66.23 9 27 15 5561.7 -32.93 181.52

7816.39 -29.99 85.55 25.85 66,22 15 11 85 2218.4 -SE.DE 75.24

3961.71 -SO.DO 169.8_ 25.86 66°23 9 27 15 3561.7 -52.93 161.52

2818.39 -29.99 85.55 25.85 66.21 15 11 25 2218.4 -SE.ÙE 75.24

DIFFEREMT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACT ORBIT DETERMINATION ACCURAC_

108 2.6207 TRA .4015 TC-14.4008 BAU 1.9•97 SGTID407.G SGR 2024.7 SG3 1742.1 ST 4707.6 SR 659.8 SS 2161.3

ROE .3630 RRA o1702 RCS-S.O•OT FAU .34098 RRT .9187 RRF ,ÙIT8 RTF .9810 CRT .9927 CRS -.9981 CST -.••TT

FOE 3.7469 FRA E.1455 FC-•D.6356 •iF 56565 S6810457.9 R25 .0562 RI3 .9811 LSA 5ZEO.T MSA 314.5 $SA 87.9

DOE E.8557 IRA .4•iS 8C5|4.4425 FSP 5894 SG||0450.2 $62 400.6 THA 5.28 ELI 4755.0 EL2 7•.6 ALF 7.92

LAUN_I4 OAT( DEE 5 |_HS4

HELIOCENTRIC C(_IC

RL 147.41 LAL -.00 LOL ?2.90 VL

RP 211.60 LAP -!.14 L_P 291.97 VP

RC 302.717 GL 28.04 GP -7.28 ZAL

PLAN(TOCENTRIC _|C

C3 10.201 VtCL 5.195

LN_M AZ_TH LIA_H TIME

• 5.37 • 51 5

114.•3 14 82 14

65.37 0 31 3

114.G3 14 22 14

65.3T I 31 3

114.43 14 22 14

DIFFERENTIAL CGRRECTION9

TOE 2.5886 TRA .4748 TC-14.8394 BAU Z.OZ98

ROE .5469 RRA .ITll RCS-l.OO_5 FAU .530E1

FOE 3.4522 FRA 2.1682 FC-E•.0051 BSP 570?2

BIDE 2.1120 BRA .5048 DC314.DTST FSP 5856

FLIGHT TIME 538.00 ARRIVAL DATE NOV 8 1965

DISTAN(:E 738.241 EARTH TO MARS

55.021GAL .56 AZL 87.39 HCA 219.10 SMA 186.87 ECC .21133 INC E.6OS8 vl 3O.ZE5

23.328 GAP -9.57 AZP 92.02 TAL 3.19 TAp 222.29 RCA 147.37 APO 226.36 VE 85.926

79.09 ZAP 52,51ET8 173.45 ZAE 77,95 ETE 177.63 ZAC 77.98 (TC 857,78 CLP 51.14

DLA 56.85 RAL 265.41RAD 6567.4 V[L 11.472 PTH 1.99 VHP 3.730 DPA 1.52 RAP 162.84 (CC 1.1660

L-I 11ME INJ LAT INJ LC_G INJ RT A$C INJ AZNTH INJ TIME 120 CST TIM |NJ E SAT INJ 2 _ONG

3948.12 -89.50 167.99 28.40 66.•4 9 38 46 3348.1 -38.58 159,70

2054.26 -29.40 04.58 26.40 66.85 15 9 88 EE34.E -3E.56 7•.ED

5942.11 -2_.50 167.99 26.4Q 66.04 9 36 d6 354E.| -32.56 158.70

• •54.16 -29.49 •4.58 26.40 66.85 15 g 88 2834.E -38.36 76.29

5142.tS -29.50 187.99 29.40 66.•4 9 56 46 5542.1 -38.36 15Ù.TO

2•34.26 -29.49 •4.58 26.40 66.85 15 9 88 EE34.E -32.56 7•.29

MID-COURSE EX[CUTICN ACCURACY ORBIT DETERMINATI(_I ACCUMAC_

SGTlO•11.D SiR 9?7,8 SG3 1690.0 ST 4661.8 SR 656.5 SS E05T.T

RRT .9ODD RRF .9049 RTF .g811 CRT .9930 CRS -.9973 CST -.9965

S6810656oD R23 .0292 R15 .9812 LSA 5125.6 MSA 315.6 SSA E_.9

S6210649.Z S_ 406,1THA 4.79 EL1 4704.5 ELi 74.3 ALF 7.78
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JPL TM 3.3-1OO EARTH--MARSTRAJECTORIES(VOL. 1, 1964)

LA_NCN DAYE DEC 5 1944 FLIGHT TIME 340.00 ARR|VAL DATE NOV ID 1945

HELIC_(NTRIC COIN IC

RL 147.41LAL -.O0

RP 211.33 LAp -|.44

RC SOS.TSG GL 27.73

PLAN(TO(ENTRIC CONIC

C3 10.119 VHL 3.161DLA

LNCH AZMTH LNCH TIME L-I TIM( IHJ LAT

46.36 8 41 30 3921.|1 -28.99

116.42 14 19 40 2651.83 -28.99

66.58 6 41 30 3821.11 -28.99

113.42 14 19 40 2851.65 -28.99

S6.$8 8 41 30 3821.11 -28.99

113.42 14 19 40 2851.65 -28.99

DIFPERENTIAL C,_ERECTI(X4$

TOE 2.6484 TRA .5868 1C-1§.2897 9AU 2.0683

ROE .3856 RRA .1743 RC3 -.9404 FAU .319§6

FD( S.1808 PRA 2.2418 FC-27.3400 BSP 37679

BO( 2.6704 BRA .588E 8C315.2887 FSP 5472

DISTANCE 742.524 EARTH TO MARS

LOt. 72.90 VL 33,026 GAL .48 AZL 87.43 HCA 220.31 SMA 184.96 ECC .21165 INC 2.5484 VI 30.223

LOP 293.15 VP 23,389 GAp -8.88 AZF 81.94 TAL 2.62 TAp 222.93 RCA 147.39 Apo 224.53 v2 25.954

GP -8.99 ZAL 80.61 ZAp 50.45 ET$ 173.43 ZAE 76.82 ETE 177.34 ZAC 77.38 ETC 257.71 CLP 50.10

38.12 RAL 166.40 RAD G3&?.4 VEL 1|,488 pTH 1.99 VHp 3.783 DpA 1.70 RAP 142.50 ECC 1,1465

INJ LONG 1NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

188.08 27.00 67.45 9 46 51 3321.1 -31.78 197.78

85.75 28.99 67.44 15 7 12 2291.7 -31.77 77.47

166.06 27.00 67.45 9 48 51 3321.1 -31.78 157.78

83.75 26.99 67.A4 15 7 12 2251.7 -31.77 77.47

188.08 27.00 67.45 9 48 31 3321.1 -61.78 157.78

65.75 26.99 67.44 15 7 12 2251.7 -31.77 77.47

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

_T10610.2 S_R 935.4 SG3 1640.1 ST 4614.3 SR 618.3 SS 1942.7

RRT .6966 RRF .8907 RTF .9613 CRT .9935 CRS -.9g61CST -.9048

SG4910850,6 R23 .0213 R13 .9813 LSA 5034.3 MSA 318.2 SSA 29.8

SGII0842.6 9GZ 412.6 THA 4.44 ELI 4664.8 EL2 69.8 ALF 7.54

LAUI_H DATE DEC 3 1984 FLIGHT TIN( 342.00 ARRIVAL DATE NOV 12 1969

H_L|O(ENTRIC CCNIC

RL 147.41 LAL -.DO LOt. 72.90 VL

RP 211.08 LAP -1,88 LOP 294,40 VP

RC 304.746 ¢4, 27.42 _P -6.73 ZAL

pLAN[TOCENTNIC CONIC

CS 10.039 VHL 3.186

LI_H AZMTM LMCN TIM(

97.65 8 $2 38

112.15 14 16 40

87.6S 8 S2 36

I12.18 14 19 40

IT.iS 8 Sl 38

118.19 14 16 40

DIFFERENTIAL C.4_RECT|ON9

TO( 2.$0i8 TRA .i4iO TC-l§.1592 BAU 2.1049

M02 .$E48 RSA .1770 RC3 -.87Z3 FAU .$088T

FOE E.8518 FRA 1.3039 FC-2i.6192 BSP 38285

80E 2.9277 611A .6898 8C319.9835 FSP 5282

DISTANCE 748,612 EARTH TO MARS

33,031 GAL .35 AZL 87.47 HCA 22_.5_ _MA 187.05 ECC .21200 INC 2.9317 vl 30.223

23.410 GAP -9.79 kIP 91.90 TAL 2.03 TAP 2,23.55 RCA 147.40 AFO 226.7! V2 26.986

61.85 ZAp 49.42 ETS 173.44 ZAI[ 75.31ETE 177.47 ZAC 77.67 ETC 297.69 CLP 49.08

DLA 35.36 RAL 167.42 RAD8567.4 VEL 11.464 PTH 1.99 VHp 3,837 DpA 1.86 RAp 162.78 ECC 1.1652

L-I TIM( INJ LAT INJ I.._G INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8888.41 -28.47 164.00 27.64 68.06 9 37 36 3298.4 -31.18 1SS.74

2671.16 -28.48 87.06 27.64 68.04 15 4 31 2271.2 -S1.18 78.8D

3898.41 -26.47 184.00 27.64 68.06 g 57 36 3298.4 -31.18 ISS.74

2871.18 -26.49 87.06 27.64 68.04 15 4 31 2271.2 -31.18 76.80

3898.41 -26.47 164.00 27.64 66.08 9 $7 38 3298.4 -31.18 155.74

2871.16 -26.46 87.06 27.64 68.04 15 4 31 2271.2 -31.18 78.80

M|D-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT11003.1 S£R 696.8 SG3 1590.2 ST 4563.1 SR 999.0 SS 1837.3

RflT .6825 RRF .6749 RTF .9814 CRT .9940 CRS -.9949 CST -.9624

S6811039.6 RZ3 .0162 R13 .9814 LSA 4944.9 MSA 322.2 SSA 30.6

$6111031.8 662 420.8 THA 4.12 EL1 4601.8 EL2 65.2 ALP 7.43

LAUNCM DATE DEC 5 19|4 FLIGHT TIME 344.08 ARRIVAL DATE NOV 14 1965

MELIOCEN_RIC CONIC DISTANCE 751.105 EARTH TO MARS

RL 147.41 LAL -.00 LOL 72.80 VL 33.037 GAL .2§ AlL 87.50 HCA 222.74 SMA 167.15 ECC .21236 IMC 2.49_7 ¥1 30,223

RP 210.92 LAP -1.89 LOP 295.82 VP 23.450 SAP -9.90 AZP 91.83 TAL 1.43 TAp 224.17 RCA 147.4! ApO 226.89 V2 _6.015

MC 305.T49 GL 27.12 6P -8.49 ZAL 82.92 ZAP 48.42 (TS 173.44 ZAE 74.03 ET( 177.40 ZAC 77.$6 ETC 297.48 CLP 48.09

PLANETOCENTR|C CONIC

CS 9.988 VML 3.157 DLA 34.62 RAL 188.47 RAD 6567.4 VEL 11.461PTH 1.99 VHP 3.893 DpA 2.00 RAP 163.08 ECC 1.1641

LMCN AZIATH LNCH TIME L-! TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

89.19 9 4 3t 38T3.75 -27.93 161.81 28.53 68.65 10 9 5 3273.7 -30.57 193.57

110.61 14 13 9 2883.03 -27.92 88.54 28.32 68.84 15 1 22 2293.0 -30.56 80.30

69.19 8 4 31 3873.75 -27.93 161.81 28.33 68.85 10 g 5 3273.7 -30.57 153.97

110.81 14 13 9 2683.03 -27.92 68.54 28.32 68.84 15 1 22 2293.0 -30.56 80.30

69.19 9 4 31 3873.75 -27.93 161.61 28.33 88.65 10 g 5 3273.7 -30.97 153.57

110.61 14 13 6 2893.03 -27.92 88.54 28.32 68.84 15 1 22 2293.0 -30.54 80.30

DIFFERENTIAL C_RRECT[ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4608 'IRA .7400 1C-19.0413 BAU 2.1405 SGT11189.7 3GR 880.7 863 1339.0 ST 4502.7 SR 583.2 SS 1733.1

ROE .3148 RRA .1?84 RC3 -.8051FAU .29T80 RflT .8664 RRF .8573 RTF .9815 CRT .9948 CRS -.9922 CST -.9799

POE E.6925 FRA 2.5579 F¢-25.8464 8SP 36817 S_11222.7 R23 .0114 R13 .9815 LSA 4848.8 MSA 325.9 SSA 31.4

BIDE 2.4808 ERA .7815 BC318.0818 FSP 5089 96111214.5 862 428.8 THA 3.82 EL1 4539.9 EL2 60.2 ALP 7.34

LAUNCN DATE DEC 5 1984 FLIGHT TIN( 346.00 ARRIVAL DATE NOV 16 1969

HELIOCENTRIC C_NIC DISTANCE 755.403

RL 147.41 LAL -.OR LOL 72,RO VL 33.043 GAL .14 AZl. 87.54 HCA

RP 210.52 LAP -l.TI LOP 298,84 VII 23,489 GAP -10.01 AZP 91.77 TAL

RC 306.737 G,I. 28.62 Qp -8.26 ZAL 84.04 ZAP 47.44 ET5 173.43 ZAE

PLAN[TOCENTRIC CONIC

C3 8.907 VHL 3.146 DLA 33,68 RAL 169.55 RAD 9567.4 V[L 11.458 PTH

LNCH AZMTH LNCH TIN( L-I T|RE INJ LAT INJ L_6 INJ RT ASC

70.61 9 17 19 8848.80 -27.3T 159.45 29.06

109.39 14 I 53 _)1T.72 -27.39 90.23 29.05

70.61 R IT 19 3649.60 -27.3T 159.45 29.08

109.38 14 8 55 2817.T2 -27.38 90.23 29.05

110.00 14 46 25 279T.06 -30.05 61.86 30.1!

110.00 13 37 0 3035.23 -24.75 96.8t 27.85

DIFFERENTIAL C-_RRECT|ON8

TOE 2.4103 TRA .8431 TC-16.4122 9AU 2.1759

ROE .3049 RRA .1822 RC3 -.7418 FAU .28717

POE 2.4522 FRA 2.4209 FC-25.0950 BmP 39407

BOE 2.4298 BRA .8625 BC318.4269 FSP 4867

EARTH TO MARS

223.98 S4MA 187.25 ECC .21275 INC 2.4632 vl 30.223

.81 TAP 224.78 RCA 147.41 APO 227.09 V2 26.046

72.78 ETE 177.34 ZAC 78.23 ETC 237.63 CLP 47.13

1.99 VHP 3.g58 DPA 2.11 RAp 163.41ECC 1.1638

INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

69.25 10 21 26 3246.6 -2g.94 191.23

69,23 14 57 33 2317.7 -29.g3 82.01

89.25 10 21 26 3246.6 -29.94 lsl.23

69.23 14 57 33 2317.7 -29.g3 $2.01

72.88 15 38 3 2197.1 -32.0g 73.26

85.63 14 27 15 2418.2 -27.62 88.79

R|D-COURSA[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT11375.9 SGR 828.1 SG3 1490.6 ST 4433.8 3R 968.1 SS 1829.4

RRT .8491RRF .8362 RTF .9814 CRT .9952 CRS -.9888 CST -.9763

SGBII408.0 R23 .0070 RI3 .9814 LSA 4744.T MSA 332.§ SSA 32.1

$6111397.6 662 438.7 THA 3,34 EL1 4469.7 EL2 55.1 ALF 7.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH DAlE DEC $ 1SSA

NEL|OCENTRIC CONIC

RL 147.41LAL -.00

RP 210.34 LAp -1.72

RE $07.719 ;L 26.52

PLANETOCENTRIC CONIC

C$ 9.655 VHL 3.139

LNCH AZNTH LNCH TIME

72.14 9 31 14

107.86 14 3 48

72.14 9 31 14

107.86 14 3 46

1tO.DO 13 22 44

110.O0 13 11 28

FLI;HX TIM[ 348.00 ARRIVAL DATE MO¥ 15 1965

DISTANCE 759.706 EARTH TO MARS

LOL 72.98 VL 33.048 GAL .03 AZL 87.57 HCA 225.19 SNA 187.35 ECC .21316 INC 2.4311 Vt 30.223

LOP 298.06 VP 23.529 GAP -10.12 AZP 91.71 TAL .16 TAp 225.37 RCA 147.41 APO 227.29 V2 26.071

_p -6.04 ZAL 65.19 ZkP 46.50 ET$ 173.45 ZAE 71.55 ETE 177.29 ZAC 78.50 ETC 257.63 CLP 46.19

DLA 33.08 RAL 170.S5 RAO 8587.4 VEL 11.456 PTH 1.99 VHP 4.008 DFA 2.19 RAp 163.76 ECC 1.1622

L-I Till( INJ LAT INJ LONG INJ RT ASS INJ AZI4TH |NJ 11_ _ CST TIN INJ 2 LAT |MJ 2 LONG

3818.34 -28.79 156.86 29.83 69.84 10 34 $0 5216.3 -29.29 148.67

2945.90 -26.78 92.17 29.63 69.82 14 52 54 2345.9 -29.28 83.97

3816.34 -28.79 156.86 29.83 69.84 10 34 SO 3216.3 -29.29 148.67

2945.90 -28.78 92.17 29.83 69.82 14 52 54 2345.9 -29.28 93.97

Z?03.44 -31.73 T3.tO 31.54 76.36 16 T 49 2103.4 -33.25 GG.2t

3100.79 -22.05 102.36 27.57 63.20 14 3 15 2506.9 -25.47 94.#7

OlFFEMENTIAL C_RRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUrACy

TDE 2.3597 TRA .9186 TC-16.7850 BAU 2.2151 SG711558.0 8GR 791.9 SG3 1436.9 ST 4359.9 SIR 554.4 SS 1513.8

ROE .2970 RRA .1769 RE8 -._46 FALl .27799 RRT .8342 RRF .8142 RTF .9839 CRT .9962 CR9 -.9868 CST -.9771

FOE 2.2363 FRA 2.2U0 F_-24.4209 69P 39536 SG611585.1 R23 -o0138 R13 .9838 LEA 4638.2 MsA 305.6 SEA 35.0

60E 2.3783 BRA .9355 BC318.7970 F94P 4532 $G|11576.9 SG2 436.0 THA 3.28 ELI 4394,8 ELI 47.7 ALF 7.22

LAUNCH DATE DEC 5 1964 FLIGHT TINS 350.00 ARtRIVAL OATS MOV 20 1965

H(LIOCEMTRIC CONIC DISTANCE 764.013

RL 147.41LAL -.00 L_ 72.90 VL 33.034 GAL -.08 AZL 87.60 HCA 228.42 S44A 187.45 SEE .21380

RP 210.10 LAp -1.74 LOP 299.29 VP _.566 GAP -10.22 AZP 91.68 TAL 359.54 TAp 225.95 RCA 147.41

RE 506.691 GL 26.23 r_P -5.64 ZAL 85.38 Z/14 _ 45.56 ETS I73.48 ZNE 70.33 ETE I77.25 ZkE 78.77

PLAN[TOCENTRIC COMIC

C3 9.813 VIAL 3.133 OLA 32.28 RAL |7|.77 RAiD 856?.4 V(L 11.454 PTH 1.99 VHp 4.068 OPA 2.25

LNCH AZNTM LN(H TIN( L-I TIN( INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

73.80 9 46 51 5762.03 -26.20 153.99 30.$5 70.42 10 49 53 3182.0

106.20 13 57 30 2979.51 -28.19 94.43 30°65 70,41 14 47 8 2378.5

73.80 9 46 31 3782.03 -28.20 IS3.99 30.65 70.42 10 49 53 3182.0

106.20 13 ST 30 2978.51 -26.19 94.43 30.65 70.41 14 47 8 2378.5

110.00 15 47 27 2S38.84 -32.65 70.29 32.66 79.27 16 31 28 2038.6

110.00 12 55 44 3189.70 -20.07 106.18 27.70 $1.73 13 48 34 2569.7

OXFFERENTIAL C_ItRECTIONs MID-COURSE Evlr'CuTION ACCURACY

TDE 2.3158 TRA 1.0659 TC-17.0496 BAU 2.2382 SG711720.1SGR 774.0 $G3 1388.9

ROE .2929 lIRA .1876 RE3 -.8125 FAU .23428 RRT .8052 _ .7956 RTF .9820

FOE 2.1035 IRA Z.$428 FC-23.3133 8SP 40730 SG_11745.T R23 .0063 Rt3 .8820

606 2.3342 BRA 1.0823 BC317.0606 FSP 4576 S6111738.7 SG2 458.3 THA 3.05

EARTH TO MARS

INC 2.4082 V1 30.223

APO 227.49 V2 26.098

(TC 257.60 CbP 45,28

RAP 164.13 ECC 1.1615

INJ 2 LAT INJ 2 LONG

-28.82 145.62

-28.81 66.25

-26.82 145.62

-28.$1 86.25

-53.79 St.24

-23.69 96.89

ORBIT DETERMINATION ACCURACY

ST 4305.7 M 549.5 SS 1479.5

CRT .9967 CRS -.9802 CST -.9703

LSA 4571.2 MSA 339.5 SSA 33.3

EL1 4338.4 EL2 44.4 ALF T.Z5

LAUNCH DATE DEC S 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 22 1955

HELIOCENTRIC CONIC OI STANCE 769.524 EARTH TO MARS

RL 147.41 LAL -.00 LOL 72.90 VL 33.060 GAL -.20 AZL 87.63 HCA 227.64 SI4A 187.56 ECC .21406 INC 2.3705 vS 50.225

RH 209.96 LAY -t.7S LOP 300.52 VP 23.605 Gk@ -10.32 AZP 91.60 TAL 359.80 TAp 226.$2 RCA 147.41 Apo 227.71 V2 26.124

RE 509.654 GL 25.95 GP -5.65 ZAL 87.60 ZAP 44.68 ETS 173.46 ZAE 69.17 ETE 177.21 ZAC 79.03 ETC 257.56 ELY 44.40

PLANETOCEMTR|C CON|C

C3 9.781YHL 3.128 DLA 31.49 RAL |?2.92 RAD 6§6?.4 VEL 11.453 PTH 1.99 VHp 4.129 DpA 2.29 RAp 164.52 ECC 1.1610

LMCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LON; IRJ RT A3C INJ AZMTH INJ TIME PO CST TIN ]NJ Z LAT ]NJ 2 LONG

75.65 10 3 3G 3742,29 -25.$8 150.73 31.51 71.00 11 5 58 5142.3 -27.95 142.58

104.35 15 49 55 5016.97 -25.$7 97.11 51.50 70.99 14 39 52 2417.0 -27.92 88.96

75.65 10 3 36 3?42.29 -25.56 150.75 51.51 71.00 11 5 58 3142.3 -27.93 142,$8

104.35 13 49 35 3016.97 -25.57 97.11 31.50 70.99 14 39 52 2417.0 -27.92 88.96

110.00 16 9 30 2585.36 -33.26 66.24 55.65 81.60 IS 51 36 1955.4 -54.06 57.09

110.00 12 45 51 3221.90 -18.36 109.24 28.02 60.65 13 37 53 2621.9 -22.13 102.14

DIFFERENTIAL CORRECTIONS MIO-COUR_ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2471 TRA 1.1824 TC-17.3477 8AU 2.2697 SGT11890.4 8GR 746.5 SG3 1337.8 ST 4199.2 SR 535.6 SS 1358.6

RDE .2646 RRA .1994 RC$ -.5535 FAU .25381 RRT .T821RRF .7694 RTF .9615 CRT .9972 CRS -.9709 CST -.9630

FOE 1.8560 FRA 2.5817 FC-22.4638 BSP 41349 SG811905.8 R23 .0010 R13 .9815 LEA 4432.0 MSA 349.5 SEA 33.9

BOE 2.2651 8RA 1.1974 BC317.3565 FSP 4440 S6111894.7 sGZ 464.6 THA 2.82 EL1 4235.1 ELI 39.7 ALF 7.25

LAUNCH DATE DEC 5 1964 FLIGHT TIM( 354.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CCNIC DISTANCE 772.638 EARTH TO MARS

RL 147.41 LAL -.00 LOL 72.90 VL 33.086 GAL -.32 AZL 87.68 HCA 228.88 _4A 187.67 ECC .21455 INC 2.3419 vl 30.223

RP 209.66 LAP -1.78 LOP 301.75 VP 23.640 GAP -10.43 AZP 91.54 TkL 358.21 TAp 227.06 RCA 147.40 AP<:) 227.93 V2 26.149

RC 310.607 GL 25.63 C_P -5.46 ZAL 86.85 ZAP 43.81ETS 173.47 ZSE 68.92 ST( 177.18 ZAC 79.28 (TC 257.53 CLP 43.54

PLANI[TOCENTRIC CONIC

C3 9.760 VHL 3.124 DLA 30.65 RAL 174.09 RAD 6557.4 VEL 11.452 pTH 1.99 VHp 4.190 DpA 2.31 RAP 164.94 ECC 1.1606

LNCH AZldTH LNCH TIM( L-I T|NE INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIN( PO CST TEN INJ 2 LAT INJ 2 LONG

77.75 10 23 14 3694.66 -24.94 146.91 52°41 71.56 11 24 48 3094.7 -27.23 138.79

102.25 13 39 17 3063.75 -24.93 100.39 32.40 71.57 14 30 21 2463.7 -27.22 92.27

77.75 10 23 14 3694.86 -24,94 148.91 32.41 71.58 11 24 48 5094.7 -27.23 138.79

102.25 13 59 17 3063.75 -24,93 100.39 32.40 71.57 14 30 21 2463.T -ZT.22 92.27

110.00 16 27 30 2538.14 -35.67 62.61 34.59 83.70 17 9 49 1938.1 -34.17 $3.40

110.00 12 34 11 3269.27 -16.79 111.92 23.47 59.78 13 28 39 2668.3 -20.68 104.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT]ON ACCURACY

TDE 2.1906 TRA 1.3136 TC-17.5998 BAU 2.2974 SGT12038.0 $GR 724.7 SG3 129g.6 ST 4117.5 SR $26.8 SS 1274.9

RD( .2794 RRA .1913 RC3 -.4960 FAU .24340 RRT .TST$ RRF .T433 RTF .9815 CRT .g976 CRS -.9601CST -,9565

FD( 1.6726 FRA 2.6290 FC-21.5899 BSP 42147 SGB12059.e R23 -.0023 R13 .9815 LSA 4327.7 NSA 356.3 SEA 34.4

80( 2.2083 8RA 1.3275 BC317.6068 FSP 4514 S6112050.5 SG2 472.5 THA 2.62 ELI 4150.g EL2 _§.g ALF 7.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

FLIGHT TIME 356.00 ARRIVAL DATE NOV Z6 1965

DISTANCE 776.959 EARTH TO MARS

33.073 GAL -.44 AZL 87.69 HCA 230.11 SMA 187.77 ECC .21507 INC 2.3143 vt 30.22]

23.676 GAP -10.53 AZP 91.48 TAL 357.52 TAp 227.63 RCA 147.39 APO 228.16 V2 26.174

90.15 ZAP 42.97 ETS 173.47 ZAE 66.88 ETE 177.15 ZAC 79.53 ETC 257.49 CLP 42.70

LAUNCH DATE DEC 5 1964

NELIOCENTRIC CONIC

RL 147.41LAL -.00 LOL 72.90 VL

RP 209.44 LAP -1.78 LOP 302.99 Vp

RE 311.581 ;L 25.32 GP -5.29 ZAL

PLANETOCENTRIC CONIC

CS g.750 VHL 3.123 OLA 2g.81RAL 175.28 RAD 6567.4 ¥EL 11.452 pTH 1.99 VHp 4.253 OpA 2.31 RAp 165.37 ECC 1.1605

LNCN AZNTN LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ T|ME POCST TIM %NJ 2 LAT INJ 2 LONG

80.27 10 46 49 3634.50 -24.29 142.18 33.34 72.16 11 47 23 3034.5 -26.50 194.09

99.73 13 25 11 3123.51 -24.26 104.61 33.34 72.15 14 17 15 2523.5 -26.49 96.52

100.00 18 46 0 3057.04 -28.53 _00.10 33.76 73.90 14 36 57 2457.0 -27.49 91.84

100.00 13 8 41 3176.20 -23.04 108.07 32.88 70.41 14 1 38 2576.2 -25.50 100.14

110.00 16 45 9 2495.07 -33.94 59.28 35.50 85.66 17 26 44 1895.1 -$4.17 50.04

110.00 12 26 1 3310.93 -15.31 114.35 29.02 59.06 13 21 12 2710.9 -19.30 107.50

DIFFERENTIAL CORRECT|ON8 MID-COURSE EXECUTION ACCURACY ORB[T DETERMINATION ACCURACY

TOE 2.1120 I_A 1.4326 TC-17.8980 BAU 2.3338 96T12212.0 8GR 704.4 SG3 1246.4 ST 3994.5 SR 517.5 SS 1180.1

ROE .2740 RRA .1927 tiC3 -.4453 FAU .23466 RRT .7314 RRF .7150 RTF .9816 CRT .9977 CRS -.9448 CST -.9473

FOE 1.4736 FRA 2.8516 FC-20.83§8 B_MP 42460 SG_12232.5 RZ3 -.0059 R13 .9816 LSA 4181.2 MSA 364.1 SSA 35.1

80E 2.1297 BRA 1.4455 BC31T.9036 FSP 4117 S6112222.9 SG2 479.9 THA 2.42 ELI 4027.7 EL2 35.1 ALF 7.36

LAUNCN OATE OEC 5 1964

HELIOCENTRIC COHIC

RL 147.41LAL -.00 LOL 72.g0 VL 33.079 GAL

FLIGMT TIME 358.00 ARRIVAL DATE NOV 28 1965

DISTANCE 781.282 EARTH TO MARS

-.56 AZL. 87.71 HCA 251.55 SMA 187.89 ECC .21562 INC 2.28?6 vt 30.223

RP 209.24 LAP -1.79 LOP 304.22 VP 23.711 GAP -10.63 AZP

RC 312.486 _ 25.01 GP -S.13 ZAL 91.48 ZAP 42.14 ET8

PLAN[TOCENTR|C C_IC

CS 9.752 VHL 3.123 DLA 28.93 RAL 176.49 RAD 6567.4 VEL

LNCH AZMTH LNCH TIM( L*I TI_E INJ LAT

83.70 11 18 39 3547.79 -23.61

98.30 18 2 59 3210.28 -23.60

100.00 14 33 4 2914.59 -27.84

100.00 12 29 15 3318.72 -19.50

110.00 17 1 51 2454.96 -34.10

110.00 12 18 58 3351.11 -13.90

DIFFERENTIAL CORRECTIONS

TD( 2.0384 TRA 1.$663 TC-18.1372 8AU 2.3652

ROE .2699 RRA .1941 RC3 -.3944 FAU .22552

FOE 1.3011 FRA 2.6801 FC-20.0204 8SP 43010

BOE 2.0562 8RA 1.5783 BC318.1413 FSP 3965

91.43 TAL 356.82 TAp 228.17 RCA 147.37 APO 228.40 V2 26.198

173.47 ZAE 65.77 ETE 177.12 ZAC 79.78 ETC 257.44 CLP 41.89

11.452 PTH 1.99 VHP 4.317 OpA 2.30 RAp 165.82 ECC 1.1605

INJ LONG |NJ RT ASC ZNJ AZI4TH INJ TIME POCST TIM [NJ 2 LAT INJ 2 LONG

135.54 34.32 72.74 12 17 47 2947.8 -2_.75 127.47

110.79 34.31 72.72 13 56 29 2610.3 -25.74 102.73

90.15 35.51 78.65 15 23 38 2314.6 -29.12 81.58

117.17 32.69 66.88 13 24 34 2718.7 -22.46 109.63

56.16 36.40 87.50 17 42 46 1855.0 -34.07 46.91

116.60 29.67 58.45 13 14 49 2751.1 -17.97 109.85

MID-COURSE ExECuTICIM ACCURACY ORBIT DETERMINATION ACCURACY

8GT12373.1SGR 686.6 SG3 1202.3 ST 3882.4 SR 510.1SS 1098.9

RRT .7037 RRF .6854 RTF .9817 CRT .9972 CRS -.9253 CST -.9368

86812392.1 R23 -.0092 R13 .9817 LSA 4049.8 NSA 372.4 SSA $5.5

86112392.5 $62 467.5 THA 2.24 ELI 3915.6 EL2 37.8 ALF 7.46

LAUNCH DATE DEC 5 1964

NELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 209.04 LAP -1.80

RC $13.411GL 24.70

PLANETOCENTR1C CONIC

CS g.766 VHL 3.128

LNCH AZNTH LNCH T|ME

90.00 12 46 2

go.o0 11 43 22

100.00 15 4 19

100.00 12 9 46

110.00 17 17 50

110.00 12 12 45

FLIGHT TIME 560.00 ARRIVAL DATE NOV 30 1965

DISTANCE 785.608 EARTH TO MARS

LOL 72.90 VL 33.085 GAL -.69 AZL 87.74 HCA 232.59 SMA 188.00 ECC .21619 INC 2.2618 Vl 30.223

LOP 305.46 VP 23.745 GAP -10.73 AZP 91.37 TAL 356.11 TAp 228.70 RCA 147.35 APO 228.64 V2 26.221

GP -4.97 ZAL 92.83 ZAP 4|.34 ETS 173.48 ZAE 64.68 ETE 177.10 ZAC 60.02 ETC 257.40 CLP 41.10

DLA 28.06 RAL 177.71RAO 6567.4 VEL 11.452 pTH 1.99 VHp 4.382 DPA 2.26 RAP 166.29 ECC 1.t607

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

3274.32 -24.99 115.91 35.95 76.23 13 42 37 2674.3 -26.64 107.63

3484.30 -20.86 129.90 34.61 70.40 12 41 26 2884.3 -23.34 122.11

2834.96 -28.77 84.41 36.78 81.53 15 51 34 2235.0 -29.65 73.72

3398.90 -17.28 122.10 33.06 65.22 13 6 25 2798.9 -20.48 114.76

2417.10 -34.18 53.20 37.29 89.25 17 58 7 1817.1 -33.90 43.97

3389.52 -12.52 118.72 30.40 57.93 13 9 14 2789.5 -16.66 112.06

DIFFERENTIAL CCRRECTIONS

TOE 1.9618 TRA 1.7087 TC-18.3441BAU 2.3954

ROE .2665 RRA .1937 RC3 -.3444 FAU .21627

FOE 1.1348 FRA 2.7162 FC-19.1723 BSP 43545

80E 1.9793 ERA 1.7199 BC318.3473 FSP 3818

LAUNCH DATE DEC 5 1964

NELIOCENTRIC CONIC

RL 147.41 LAL -.00 LOL 72.90 VL

RP 208.85 LAp -1.81 LOP 306.71 VP

RC 314.529 GL 24.37 GP -4.82 ZAL

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12829.4 SGR 671.1 963 1158.4 ST 3766.1SR 503.7 SS 1024.7

RRT .6741RRF .6847 RTF .g816 CRT .9960 CRS -.8990 CST -.9281

86812547.4 R23 -.0110 R13 .9816 LSA 3916.4 MSA 384.1 SSA 36.0

96112537.6 962 495.4 THA 2.07 ELl 3799.4 EL2 44.7 ALF 7.59

FLIGHT TIN( 362.00 ARRIVAL DATE DEC 2 1965

DISTANCE 789.937 EARTH TO MARS

33.092 GAL -.82 AZL 87.76 HCA 233.83 SMA 188.11ECC .21680 INC 2.2367 vl 30.223

23.778 GAP -10.83 AZP 91.32 TAL 355.38 TAp 229.21RCA 147.33 APO 228.89 V2 26.243

94.22 ZAP 40.56 ETS 173.48 ZAE 63.61ETE 177.08 ZAC 80.26 ETC 257.35 CLP 40.33

PLANETOCENTRIC CONIC

C3 9.792 VHL 3.129 OLA 27.19 RAL 178.95 RAO 6567.4 VEL 11.453 PTH 1.99 VHP 4.448 DPA 2.21 RAp 166.76 ECC 1.1612

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

107.27 57.52 80.22 14 23 21 2550.7 -27.79 96.77

137.78 34.75 67.62 12 10 36 3009.0 -20.69 130.29

79.78 37.93 83.91 16 14 38 2171.6 -29.86 71.02

125.96 33.63 64.06 12 53 15 2863.3 -18.77 118.78

50.38 38.19 90.91 18 12 56 1781.0 -33.67 41.18

120.75 31.19 57.48 13 4 20 2826.7 -13.38 114.17

MID-COURSE EX[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT12682.7 8GR 657.3 $63 1115.8 ST 3643.6 SR 498.4 SS 957.7

RRT .6435 RRF .6227 RTF .9817 CRT .9937 CRS -.8660 CST -.9073

861812699.7 R23 -.0130 R13 .9816 LSA 3781.3 NSA 395.3 SSA 36.3

S6112689.7 SG2 503.0 THA 1.91 ELI 3679.0 EL2 55.5 ALF 7.74

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 30 50 3150.72 -26.71

90.00 11 10 27 3608.97 -17.81

100.00 13 26 26 2771.60 -29.32

100.00 11 58 32 3463.33 -13.40

110.00 17 33 15 2381.04 -34.17

110.00 12 7 13 3426.63 -11.17

DIFFERENTIAL CORRECTIONS

TDE 1.8805 TRA 1.8557 TC-18.5242 BAU 2.4253

ROE .263g RRA .1969 RC3 -.2_69 FAU .20740

FDE .980? FRA 2.7425 FC-18,3368 BSP 44109

BOE 1.89g0 8RA 1.8661 BC318.5266 FSP 3680
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCN O&T( DEC $ 11NS4

HELIOCENTRI C CONIC

RL 147.41 LAL -.DO

lip 208.6Y LAP -1.81

RC 315.238 GL E4.04

PLAIIETOCENT81C CONIC

C3 9.83R _4L $.13S

LMCN A_NTH LN_H TIME

RO.O0 13 SD 47

90.00 IO S! !1

100.00 15 41 51

100.00 t1 44 •

liD.DO IT 48 13

110.OO 11 I 14

FLIGHT TIN( 364.00 ARRIVAL DATE DEC 4 IRS5

DISTANCE 794.289 EARTH TO NARD

LOL 72.90 YL 33.093 GAL -.90 AZL 87.79 HCA 235.07 SNA 188.23 ECC .21744 INC 2.2124 Vl 30.223

LOP 307.05 VP 23.811 _AP -10.92 AZP 91.27 TAL 354.64 TAp 228.71 RCA 147.30 APO 228.18 V2 26.264

GP -4.88 ZAL 95.$3 ZAP 30.81 ET3 173.48 ZAE 62.56 ET( 177.06 ZAC 80.50 (TC 257.30 CLP 39.58

DLA ES.Z8 RAt. 180.20 RAD 9587.4 V[L 11.455 PTH 1.89

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH

$071.$0 -ET.SO 101.81 38.79 82.95

3189.89 -15.85 14Z.TI 35.27 66.10

tTlt. T5 -89.65 T5.74 39.03 86.01

$319.TT -13.?0 liD.Z8 34.32 83.17

2346.44 -34.10 4T.N 39.10 92.51

3411.95 -9.83 122.70 32.05 ST.SO

VHp 4.515 DPA 2.14 RAp 167.29 ECC 1.1618

INJ TIN[ PO CST TIN INJ Z LAT INJ 2 LONG

14 50 Sg 2471.6 -28.19 93.01

11 52 59 3089.7 -18.Y5 135.41

18 35 8 2116.8 -29.89 66.94

12 42 46 2819.8 -17.19 122.Z3

18 27 19 1746.4 -33.38 38.52

12 59 57 2862.8 -14.10 116.20

DIFFERENTIAL C_mNECTIOND NIO-C_9[ EXECUTION ACCURACy C_BIT DETERNINATIOM ACCURACY

110[ l.TD•O 111A 2.00J4 TC-18.DTll BAU 2.4544 IH_TIERSl,3 SGR 845.5 $G$ 1073.5 ST 3521.7 SR 493.8 88 84JY.1

ROlE .8•RD NNA .lIHlO •C$ -.8508 FAU .I•EkSO NDT .6113 W .589• R1Y .9816 CRT .9898 CRS -.8236 CST -.8879

FOE .8838 FRA t.788• FC-IT.4OT8 •_ 44U0 _18847,5 R23 -.0147 R13 .•816 LSA 3644.5 NSA 408.7 $SA 36.6

1.8150 liMA 2.011_ •C318.0733 Flip 3533 361|885T.4 _ 3|0.5 THA 1.76 ELI 3555.5 EL2 69.5 ALF ?.91

LAUNCl4 DAY80EC 3 tllkl

14[i. IOC[NTIII ¢ C_NIC

I_ 14T.iI LAL -.00

lip L_•.4• LAP -1.D8

RC 31•.140 GL 83.71

Iq.ANETOCENTIII ¢ GONIC

C3 O.D8$ VHL 3.144

LNQ4 AZN1N LMCH TIME

80.00 14 14 S

90.00 10 3T IT

lO0.O0 16 • 34

100.00 I1 _J It

110.OO 10 8 441

ttO.OO tl ST 44

FLIGHT TIN( 566.00 AI_IVAL DATE DEC 6 1965

DISTAIICE 798.S03 EARTH TO MARS

LCL TZ.•O VL 33.103 GAL -1.00 AEL 87.01HCA 239.32 SHA 188.34 ECC .21811 IN(: 2.1888 vl 30.823

i_P 309._) Vff 83.143 GAP -1|.OR AZP •1.21TAL 353.89 TAP 230.2| 8CA 147.28 APO 829.42 V2 26.285

GP -4.53 ZAL •T.OT ZAff 39.07 (73 |T3.48 Z/l( 81.52 ETE 177.04 ZAC 80.73 ETC 257.25 CLP 38.84

D I PleEIlI_IT I t1. C(_NECTiOND

t.?Oll TRA 8.tST9 TC-I•.I_IO BAU 8.4034

mO[ .2101 ImR .Sl_T RC3 -.IOIT FAU .11K)03

FOE .DSOe IqlA 8.Tl_J FC-18.6421 •gp 43137

- 90( l.YSSO BllA se.lTlT •CSM|.T931 FliP 3408

OLA 13.35 RAL 101.47 RAD 68487.4 V(L 11.4§8 PTH 1.99 VHp 4.583 DPA 2.05 RAP 167.81ECC 1.1627

Lol TIRE INJ LAT INJ _ INJ RT AIC INJ AZNTH INJ TIN( P• CST TIN INJ 2 LAT INJ 2 LONG

S007.45 -27.93 96.0T 39.98 05.24 15 14 12 2407.4 -28.31 88.33

3786.01 -13.T0 146.91 33.18 65.01 11 39 53 3156.0 -17.04 139.52

I_J?.SS -_.83 TZ.Oe 40.10 87.93 li 54 2 Z067.3 -29.80 13.27

3371.34 -1£.09 13£.16 33.11 _.43 12 34 O _171.3 -15.69 125.32

1313.10 -33.•7 45.01 40.01 1_1.04 18 41 21 1713.1 -33.04 35.97

$488.35 -0.31 184.61 _.•8 39.77 18 _8 3 2898.4 -12.83 118.17

NID-COUIII_ E_rCUTIQN ACCURACY ORBIT DET[leIINATION ACCURACY

8_Tt_DTT.t 8_ 634.• S_3 1031.8 ST 3398.9 SR 489.9 •8 041.8

• 3783 I_ .5330 RTF .9815 CRT .9040 CR$ -.7699 CST -.•642

ll_llltll_? R83 ".0138 R13 .9815 LSA 3504.2 NSA 423.7 SSA 36.7

• GJ1_92.4 SG_ 517.7 THA 1.62 ELl 3427.0 EL2 86.5 ALF 8.09

LAUNCH DATE DEC S 1964

HELIOCENTRIC CQNlC

RL 147.41LAL -.DO

RP 200.32 LAP -1.83

RC 31T.035 GL 23.38

PLAN(TOCENTI|IC C_IE

C3 9.954 VI4L 3.155

LNCN AZMTH LNCH TIN(

RO.DO 14 43 48

iO.OO 10 25 43

100.00 1• 28 5

1DO.DO 11 18 8

110.OO 10 IT 3

110.OO 11 $3 38

FLIGHT TIN( 388.00 ARRIVAL DATE DEC 8 1965

DISTANCE 802.838 EARTH TO MARS

LO_ 72.90 VL 33.112 GAL" ol.23 A]_ 87.83 HCA 237.57 SNA 188.46 ECC .21882 INC 2.1658 Vl 30.223

LOP 310.45 V1P 23.873 GAP -11.1_ AZP 91.18 TAt. 353.12 TAp 230.98 RCA 147.22 APO 22_.70 V8 261304

GP -4.42 ZAL 90.54 ZAP 38.35 ETS 173.48 ZAE 60.51 ST[ 177.03 ZAC 80.97 [TC 257.20 CLP _8.13

OLA 24.41 8AL 182.74 RAD 858T.4 V[L 11.480 PTH 1.99 VHP 4.652 OPA 1.95 RAp 168.55 ECC !.1636

L-! TIN( INJ LAT INJ L_IIG INJ RT AS(: INJ AZNTH INJ TIN( P• CST TIN INJ 2 LAT INJ 2 LOelG

1951.53 -28.20 92.90 41.12 87.26 15 35 0 2351.5 -28.28 84.24

3014.88 -12.07 150.14 36.78 64.19 11 29 17 3214)7 -15.44 14J.09

2•81.80 -28.99 88.89 4t.17 89.71 17 11 46 2021.8 -29.61 _9.90

3819.82 *10.58 135.03 35.98 61.87 12 26 27 3019.6 -14.24 126.17

8880.84 053.79 42.§8 40.96 95.51 18 55 4 1680.8 -32.66 33".53

3533.35 -T.20 126.47 33.96 56.49 12 52 31 2933.4 -11.56 120.08

DIFFERENTIAL C_JlItECTIONS

TOE 1.6133 TDA 2.3334 TC-18.8832 OAU 2.3128

ROE .8600 RRA .1885 RC3 *.1854 FAU *t8194

FOE .5503 FDA 8.8010 FC-15.8241 •8P 4586_

BOE 1.G341 MA _.$419 8C313.8939 F_4P 3276

LAUNCH DATE DEC S 19•4

HELIOCENTRIC CCMIC

RL 14?.41LAL -.00

RP 2OR.16 LAP -1.83

RC 317.O24 GL 23.01

PLAN[TOCENTRIC C_NIC

C_ 10.038VHL 3.168

LNCH AZNTH LNCN TIN(

90.00 15 3 51

90.00 10 15 53

100.00 16 45 40

100.00 11 10 46

110.00 18 31 2

110.00 11 48 33

MID-CoURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT131_.9 SCA_ 628.1 SG3 992.4 ST 3265.2 SIR 487.0 84 796.8

RDT ,5450 RDF .5206 RTF .9813 CRT .9754 CRS -.7048 CST -.837T

86813137.8 R23 -.0181 RI3 .9815 LSA 3367.2 NSA 440.6 SSA 36.8

S_113t27.3 S_2 S_4.8 THA 1.49 ELI 3299.6 EL2 106.2 ALF 8.29

FLIGHT TIN( 3TO.DO

DIFFERENTIAL CORRECTIONS

TOE 1.5182 THA 2.5063 TC-18.9323 BAu 2.5406

ROE .2601 RRA .2000 RC3 -.1254 FAU .17379

FOE .4377 FRA 2.8147 FC-14.9895 DSP 46193

DOE 1.5403 BRA 2.31A3 BC318.9327 FSP 3t31

ARRIVAL DATE DEC 10 1965

EARTH TO MARS

SHA 188.58 ECC .21956 INC 2.1434 vl 30.223

TAP 231.15 RCA 147.18 APO 229.99 V2 26.323

ETE 177.02 ZAC 81.20 ETC 257.14 CLP 37.44

DISTANCE 007.275

LOL 72.90 VL 33.119 GAL -1.38 AZL 87.86 HCA 238.82

LOP $11.70 VP _3.903 GAP -11.2Z AZP 91.11 TA_ 352.33

GP -4.30 2AL 100.03 ZAP 37.65 ETS 173.48 ZAE 59.51

DLA 23.46 flAL 184.02 RA0 8587.4 VEL 11.464 PTH 1.99 VHp 4.723 DpA 1.84 RAp 168.91 ECC 1.1652

L-I TIN( INJ LAT INJ i.CNG INJ RT ASC INJ AZHTH INJ TIME P• CST TIH ;NJ 2 LAT INJ 2 LONG

2901.02 -28.30 89.21 48.24 88,1| 13 34 12 2301.0 -23.13 80.35

3668.32 -10.45 153.27 37.66 63.$3 11 20 22 3268.5 -13.92 146.32

2579.19 -29.86 65.32 42.23 91.38 17 28 39 197g.2 -29.35 $6.76

5665.38 -9.07 137.63 36,93 61.39 12 19 31 3065.6 -12.82 130.85

2246.33 -33.56 40.17 41.92 9_.92 19 8 32 1649.6 -32.24 31.19

3367.98 -S.90 128.30 34.99 $6.27 12 49 21 2968.0 -10.29 121.96

RIO-CouRSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

_T13261.3 8Tal 618.8 $63 g52.9 ST 3140.9 SR 485.0 SS 761.1

RRT .3108 _ .4036 RTF .9814 CRT .9634 CRS -.6300 CST -.8097

SG6|3278.8 R23 -.0192 R13 .9814 LSA 3233.4 NSA 458.7 SSA 36.8

SG113285,1 SG2 531.6 THA 1.37 EL1 3173.5 EL2 128.6 ALF 8.4?
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 5 1964

HELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 208.01 LAP -1.84

RC 318.808 GL 22.65

PLANETOCENTRIC CONIC

C3 10.138 VHL 3.184

LNCH AZMTH LNCH TIME

90.00 15 24 42

90.00 10 ? 19

100.00 17 2 33

100.00 11 12 10

110.00 18 44 45

110.00 11 48 25

FLIGHT TIME 372.00 ARRIVAL DATE DEC 12 1965

DISTANCE 811.613 EARTH TO MARS

LOt. 72.90 VL 33.125 GAL -1.83 AZL 87.88 HCA 240.07 $MA 188.70 ECC .22036 INC 2.1216 VI 30.223

LOP 312.95 VP 23.9_32 GAP -11.31 AZP 91.06 TAL 351.54 TAp 231.61 RCA 147.12 APO 230.28 V2 28.341

GP -4.19 ZAL 101.54 ZAP $8.97 (73 173.48 ZAE 58.54 ETE 177.00 ZAC 61.43 ETC 257.09 CLP 36.76

DLA 22.49 RAL 185.31 RAD 6567.4 VEL 11.469 pTH 1.99 VHp 4.794 DPA 1.71 RAP 169.48 ECC 1.1868

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LILT INJ 2 LONG

2854.41 -28.31 85.80 43.36 90.82 16 12 16 2254.4 -27.99 77.18

3919.09 -8.90 156.18 38.63 63.01 11 12 38 3319.1 -12.46 14_,30

2338.93 -29.76 62.54 43.31 92.95 17 44 52 1938.9 -29.03 53.81

3709.81 -7.62 140.11 37.94 61.01 12 13 59 3109.8 -11.43 133.39

2219.15 -33.29 37.64 42.90 98.28 19 21 44 1619.2 -31.78 28.94

3602.34 -4.80 130.11 36.08 56.09 12 46 29 3002.3 -9.02 123.91

DIFFERENTIAL CORRECTIONS N]D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4184 TRA 2.9956 7C-18.9499 BAU 2.5983 Sr,,713397.5 SGR 612.5 SG3 914.1 ST 3018.0 SR 483.4 SS 732.1

ROE .2607 RflA .2002 tiC3 -.0874 FAU .16588 RflT .4793 RRF .4499 RTF .9612 CRT .9469 CRS -.5420 CST -.7787

FDE .3196 FRA 2.9227 FC-14.1657 BSP 46399 S6813411.4 R23 -.0207 R13 .9812 LSA 3106.0 MSA 479.4 SSA 36.7

BiDE 1.4422 BRA 2.6931 9CS16.96D0 FSP $025 SI;113400.6 SG2 538.4 THA 1.25 EL1 3052.6 ELI 133.8 ALF 8.65

LAUNCH DATE DEC 5 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CCNIC

RL 147.41 LAL -.00 LOL 72.90 VL $3.132 GAL

DISTANCE 815.952 EARTH TO MARS

-1.68 AZL 87.90 HCA 241.32 SNA 188.83 (CC .22117 INC 2.1003 Vl 30.223

RP 207.86 LAP -1.84 LOP 314.21 VP 23.981 GAP -11.41 AZP 91.01 TAt. 350.73 TAP 232.05 RCA 147.07 APO 230.59 V2 28.337

tic 319.68§ GL 22.27 GP -4.08 ZAL 103.07 ZAP 36.30 (TS 173.49 Z_ 57.57 ETE 176.99 ZAC 81.66 ETC 257.03 CLP 36.11

PLANETOCENTRIC CONIC

C3 10.253 VHL 3.202 DLA 21.51 RAL 1SG.6O RAD 6367.4 VEL 11.474 PTH 1.99 VHP 4.866 DpA 1.$7 RAP 170.07 ECC 1.1668

INJ RT ASC INJ AZMTH INJ TIME , PO CST TIN INJ 2 LAT INJ 2 LONGLNCH AZNTM LNCH TIM( L-| TIME INJ LAT INJ LONG

90.00 13 42 37 2810.92 -28.22 82.61 44.49 92.42 16 29 28

90.00 9 59 43 $967.30 -7.40 158.93 $9.67 62.59 11 § 50

100.00 17 18 50 2500.61 -29.59 59.70 44.39 94.43 18 O 30

100.00 11 6 11 3752.74 -6.19 142.50 39.01 60.70 12 8 44

110.00 16 56 15 2189.59 -32.97 35.59 43.91 99.57 19 34 44

110.00 11 43 18 3636.53 -3.30 131.90 37.22 55.96 12 43 52

DIFFERENTIAL C_RECT|ONS MID-COURSE EXECUTION ACCURACY

TOE 1.3147 TRA 2.8703 TC-18.9399 BAU 2.5967 _,T1353S.3 SGR 607.4 SG3 876.8

ROE ..2619 RflA .2002 RC3 -.0818 FAU .13931 RflT .4417 RRF .4143 RTF .9910

FOE .2093 FRA 2.8280 FC-13.3650 BSP 47172 S6813546.9 R23 -.0219 R13 .9810

BDE 1.3405 BRA 2.8773 8C318.9400 FSP 2906 SGlI35_rlLO SG2 544.8 THA 1.14

LAUNCH OAT( DEC 5 1964

2210.8 -27.59 74.01

3367.3 -11.02 152.12

1900.6 -28.66 31.02

3152.7 -10.05 135.84

1589.6 -31.30 26.77

3036.5 -7.74 12S.63

ORBIT DETERMINATION ACCURACY

ST 2899.6 SR 462.6 SS 712.1

CRT .9246 CRS -.4456 CST -.7486

LSA 2982.3 MSA 501.9 SSA 36.5

EL1 2933.9 EL2 161.7 ALF 8.78

ARRIVAL OATE DEC 16 1965

EARTH TO MARS

FL|GHT TIME 376.00

DISTANCE 820.291HELIOCENTRIC CO_IC

RL 147.41LAL -.00 LOL 72.90 VL 33.139 GAL -1.63 AZL 87.92 HCA 242.58 3HA 188.g§ ECC .22203 INC 2.0794 vl 30.223

8P 207.73 LAP -1.86 LOP 315.46 VP 23.986 GAp -11.31AZP 90.96 TAL 349.90 TAp 232.46 RCA 147.00 Apo 230.90 V2 26.373

RC 320.556 GL 21.69 GP -3.97 ZAL 104.62 ZAP 33.66 ETS 173.47 ZAE 56.63 ET( 176.99 ZAC 81.89 ETC 256.97 CLP 35.46

FLANETOCENTRIC CONIC

C3 10.390 VHL 3.223 OLA 20.52 RAL 187.90 RAO 6567.4 VEL 11.480 PTH 2.00 VHp 4.940 DpA 1.41 RAP 170.67 ECC 1.1710

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN |NJ Z LAT INJ 2 LONG

90.00 13 39 49 2769.67 -28.07 79.61 45.62 93.91 16 45 58 2169.7 -27.23 71.05

90.00 9 52 52 4013.73 -3.94 161.56 40.77 62.26 10 39 46 3413.7 -9.61 154.80

100.00 17 34 37 2483.97 -29.37 57.00 45.50 95.84 18 15 41 1864.0 -28.25 48.37

100.00 11 O 43 3794.66 -4.79 144.82 40.13 60.46 12 4 0 3194.7 -8.69 138.21

110.00 19 11 31 2160.80 -32.63 33.42 44.94 100.82 19 47 32 1360.8 -30.79 24.68

110.00 11 40 20 3670.39 -2.00 133.68 38.41 55.87 12 41 31 3070.6 -6.46 127.44

DIFFERENTIAL CORRECTIOe48 MID-COURSE EXECUTION ACCURACY

TOE 1.2094 TRA 3.0628 TC-18.8874 BAU 2.6237 SGT13663.0 SGR 603.4 SG3 840.0

ROE .2638 RRA .2000 RC3 -.0190 FAU .13063 RRT .4071 RRF .3790 RTF .9806

FOE .1088 FRA 2.8291 FC-12.5673 8SP 47691 SGB13676.3 RZ3 -.0230 R13 .9808

BOE 1.2379 6RA 3.0694 BC318.8874 FSP 2792 86115665.2 SG2 551.1 THA 1.03

LAUNCH DATE DEC 3 1964 FLIGHT TIM( 378.00

ORBIT OETERNINATION ACCURACY

ST 2792.1 SR 482.6 SS 700.2

CRT .6937 CRS -.3464 CST -.7235

LSA 2871.0 NSA 324.8 SSA 36.1

ELI 2825.6 EL2 212.1 ALF 8.85

ARRIVAL DATE DEC 18 1965

EARTH TO MARS

vl 30.223

V2 26.388

CLP 34.84

ECC 1.1733

HELIOCENTRIC CCNIC DISTANCE 824.630

RL 147.41 LAL -.00 LOt. 72.90 VL 33.146 GAL -1.99 AZ1. 87.94 HCA 243.84 SMA 189.08 ECC .22293 INC 2.0590

RP 207.60 LAp -1.83 LOP 316.72 VP 24.014 GAP -11.61 AZP 90.91TAL 349.06 TAp 232.90 RCA 146.93 APO 231.23

RC 821.423 GL 21.50 GP -3.87 ZAL 106.18 ZAP 33.03 ETS 173.47 ZNE 55.70 ETE 176.98 ZAC 82.12 (TC 236.91

PLAN(TOCENTRIC CONIC

C3 10.345 VHL 3.247 DLA 19.52 RAL 189.20 RAD 6367.4 VEL 11.486 PTH 2.OO VHP 5.014 DPA 1.25 RAP 171.29

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 16 23 2730.37 -27.83 76.77 46.77 93.32 17 1 34 2130.6 -26.82 68.26

90.00 9 46 39 4038.80 -4.31 164.09 41,94 62.01 10 34 17 3438.8 -8.21 137.36

100.00 17 49 33 2429.81 -29.10 34.42 46.62 97.17 18 30 27 1828.8 -27.80 45.86

100.00 10 35 45 3833.79 -3.41 147.09 41.33 60.28 11 39 41 3235.6 -7.34 140.31

110.00 19 24 33 2132.76 -32.23 31.32 46.00 102.00 20 0 8 1332.8 -30.26 22.67

110.00 11 37 37 3704.58 -.70 133.43 39.64 35.82 12 39 22 3104.6 -3.18 129.23

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13790.9 SGR 600.3 SG3 804.1 ST 2694.3 SR 483.1 83 694.9

RRT .3727 RflF .3_36 RTF .9806 CRT .8586 CRS -.2436 CST -.7028

S_13804.0 R23 -.0242 R13 .9803 LSA 2769.9 NSA 349.3 SSA 35.7

56113792.7 862 337.0 THA .93 ELI 2726.3 ELI 244.8 ALF 8.82

TOE 1.1003 TRA 3.2620 1C-18.8032 BAU 2.6508

ROE .2863 RRA .1993 RC3 .0136 FAU .14339

FOE .0132 FRA 2.8263 FC-11.7884 BSP 481g0

BO( 1.1321 BRA 3.2681 BC318.8032 FSP 2681
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 3 1964 FLIGHT TINE 38D.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CONIC DI STANCE $28.969 EARTH TO MARS

RL 147.41 LAL -.DO LOL 72.90 VL 33.153 GAb -2.15 AZL 67.96 HCA 245.09 SMA 189.20 ECC .22368 INC 2.0390 V1 30.223

RP 207.48 LAp -1.93 LOP 517.98 yp 24.039 GAp -11.71 AZP 90.86 TAL 348.21 TAp 233.30 RCA 146.85 Apo 231.56 V2 26.402

RC 322.296 GL 21.10 GP -3.78 ZAL tOT.?S ZAp 34.41 (TS 173.46 ZAE 54.76 ET[ 176.97 ZAC 82.35 ETC 256.86 CLP 34.23

PLAN[TOCENTRIC CONIC

C3 10.720 VHL 3.274 DLA 16.51RAL 199.30 RAD 6567.4 VEL 11.494 PTH 2.00 VHp 5,090 DpA 1.07 RAp 171.92 ECC 1.1764

LNCH AZ14TH LNCH TIIAE L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 $2 26 2696.25 -27.59 74.07 47.94 96.65 17 17 20 2093.3 -26.38 65.62

90.00 9 40 37 4102.79 -3.10 186.58 43.16 61.64 10 49 20 3502.8 -6.84 159.67

100.00 18 4 56 2394.99 -28.79 51.95 47.76 98.43 18 44 51 1793.0 -27.32 43.46

tOO.DO 10 31 8 S078.29 -2.04 149.32 42.57 60.17 11SS 43 3276.3 -5.99 142.76

110.00 19 ST 27 2105.51 -31.84 Zg.29 47.09 103.14 20 12 33 1505.5 -29.71 20.74

110.00 11 35 6 3738.54 .80 137.22 40.92 55.82 12 37 25 3136.5 -3.89 131.01

DIFFERENTIAL C_tRECTION8

.DIRT IrltA 3.44_11 TC-10.6830 BAU 2.8775

.2695 RItA .tied RC$ .043| FAU .13853

FOAE -.0747 IrRA 2,RZQIJrc-11.0288 BSP 48688

ROE t.0247 liRA S.4743 0C318.6831 FSP 2575

LAUNCH OAT[ DEC S tSNS4 FLIGHT TII_: 382.00

HELIOCENTRIC CONIC DISTANCE 833.306

RL t47.48 LAL -.00 LOL 72.90 VL 33.160 GAL -2.31 AZL 87.98 H_A 246.35 S44A

RP Z07.38 LAP -t.85 LOP 919.24 VP 24,064 GAP -li.81 AZP 90.81 TAL 347.34 TAP

RC 525.141 rd. 20.70 f,p -3.69 ZAL 109.34 ZAP 35.81 ETS 173.45 ZAE 53.88 ETE

PLAN(TOC(NTR 1C CONIC

CS 10.918 VHL S.304 OLA 17.50 RAL 191.79 RAD 6567,4 V(L 11.502 PTH 2.00 VHp

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT INJ L(_4G INJ RT ASC INJ AZMTH

00.00 18 40 2 2857.52 -27.28 71.51 49.13 97.90

90.00 9 35 42 4145.92 -1.71 188.96 44.43 61.73

100.00 18 10 33 2362.40 -28.44 49.60 48.93 99.62

100.00 10 46 52 3916.28 -.68 151.51 43.86 80.11

110.00 10 SO 8 2078.97 -31.42 27.34 48.21 104.22

110.00 11 3_ 48 3772.47 1.90 138.99 42.25 55.86

DIFFER[NTIAL CO|R[CTION9

M .9742 TRA 3._825 TC-10.5304 BAU 2.7042

ROE .2752 RRA .191'9 RC3 .0704 FAU .1Z971

FDE -.1959 FRA 2.8122 FC-10.2879 BSP 49175

BIDE .9189 BRA 5.8178 BC$18.5306 FSP 2470

MID-COURSE EXECUTION ACCURACy ORBIT DETERNINATION ACCURACY

$G713915.4 $GR 598.2 SG3 769.1 ST 2610.8 SR 484.2 SS 695.6

RRT .3388RRF .3089 RTF .9803 CRT .8123 CRS -.1437 CST -.6906

S6813928.3 fl23 -.0253 R18 .9602 LSA 2684.1 MSA 5?3.6 SSA 35.2

S6113918.9 SG2 562.7 THA .84 ELI 2640.6 EL2 279.2 ALF 8.67

ARRIVAL DATE DEC 22 1965

EARTH TO MARS

189.33 ECC .22487 INC 2.01R4 vl 30.223

233.70 RCA 146.76 APO 231.91 V2 28.416

176.96 ZAC 82.58 ETC 256.80 CLP 33.64

5.167 DpA .88 RAp 172.56 [CC 1.1796

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

IT 32 20 2057.5 -25.90 63.11

10 44 48 3545.9 -5.47 162.31

18 58 56 1762.4 -26.8| 41.17

11 52 8 3316.3 -4.65 144.98

20 24 47 1479.0 -29.14 19.86

12 35 38 3172.5 -2.59 132.79

ORBIT DETERMINATION ACCURACY

ST 2543.4 SR 486.0 SS 701.4

CRT .7563 CRS -.0488 CST -.6875

LSA 2615.t MSA 597.2 SSA 34.6

ELI 2570.2 EL2 314.6 ALF S.SS

MID-COURSE EXECUTION ACCURACy

SGTI4037.9 _ 596,8 $G3 735.3

RRT .3055 RRF .2749 RTF .9799

S6814050.$ R23 -.0Z61 RI3 .9798

S61|4039.0 SG2 568.2 THA .75

LAUNCH DATE DEC 5 1864
FLIGHT TIN( 384.00 ARRIVAL DATE DEC 24 1965

DISTANCE 837.642 EARTH TO MARS

33.168 GAL -2.48 AZL 88.00 HCA 247.62 SNA 189.46 ECC .22591 INC 2.0002 Vl 50.223

HELIOCENTRIC CONIC

ML 147.41 LAL -.00 LOL 72.90 VL

RP 207.24 LAP -1.85 LOP 320.50 VP 24.087 GAP -I1.91 AZP 90.76 TAL 346.46 TAp 234.08 RCA 146.$6 APO 232.26 V2 26.426

RC 323.R90 GL 20.28 GF -3.60 ZAL 110.93 ZAp 33.23 [TS 173.45 ZAE 53.00 ETE 176.95 ZAC 82.81 ETC 234.74 CLP 33.06
PLAHI[TOCENTRIC CONIC

C3 11.134 VHL 3.337 DLA 16.48 RAL 193.09 RAD 6567.4 VEL 11.312 PTH 2.01 VHp 5.245 DPA .68 RAp 173.22 ECC 1.1032

LNCH AZNTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214Tfl INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 3 14 2823.23 -26.94 69.05 50.35 99.08 17 46 57 2023.2 -25.40 60.72

iD.O0 9 30 50 4188.35 -.34 171.33 45.76 61.68 10 40 38 3588.4 -4.12 164.69

100.00 16 33 51 2330.97 -28.06 47.34 50.13 100.76 19 12 42 1731.0 -26.29 38.98

lOO.O0 10 42 53 3955.65 .66 153.68 45.20 60.11 11 48 49 3355.8 -3.32 147.16

110.00 20 2 38 2053.16 -30.97 25.47 49.35 105.25 20 36 52 1453.2 -28.57 17.09

110.00 It 30 35 3806.41 3.19 140.77 43.62 55.95 12 34 2 3206.4 -1.30 134.56

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .7566 TRA 3.9027 TC-18.3489 BAU 2.7313 96T14158,7 $GR 596.0 SG3 702.1 ST 2493.6 SR 486.1 SS 709.9

RDE .2776 RRA .1966 RC3 .0956 FAU .12307 RRT .2724 RRF .2409 RTF .9794 CRT .6900 CRS .04_14 CST -.6919

FOE -.2322 FRA 2.7972 FC3-9.5692 8_P 49655 _14171,3 R23 -.0274 R13 .9794 LSA 2564.3 MSA 619.2 SSA 33.9

DOE .8059 BRA 3.9076 BC318.3492 FSP 2366 36114159.7 $62 575.4 THA .66 EL1 2516.7 (L2 350.1 ALF 7.65

LAUNCH DATE DEC 5 196A FLIGHT TIN( 386.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC DISTANCE 641.976 EARTH TO MARS

RL 147.41 LAL -.00 LOL 72.90 VL 33.175 GAL -2.66 AZL 68.02 HCA 248.68 SMA 189.59 ECC .22700 INC 1.9812 vl 30.223

RP 20T.16 LAp -1.95 LOP 321.77 VP 24.109 GAP -12.01 AZP 90.71 TAL 345.57 TAp 234.45 RCA 146.55 APO 232.63 V2 26.439

RC 324.833 64. 19.86 GP -3.52 ZAL 112.52 ZAp 32.66 ETS 173.44 ZAE 52.13 ETE 176.95 ZAC 83.04 [TC 256.68 CLP 32.49

PLANETOCENTRIC CONIC

C3 11.376 VHL 3.373 DLA 15.45 RAL 194.38 RAD 6567.4 VEL 11.522 PTH 2.01 VHP 5.324 DPA .46 RAp 173.89 ECC 1.1872

LNCH AZIATH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 130 CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 ID 3 2390.28 -26.56 66.72 51.59 100.20 18 1 13 1990.3 -24.88 58.45

90.00 9 26 18 4230.20 1.01 173.66 47.13 61.70 10 36 48 3630.2 -2.78 167.04

100.00 18 47 51 2300.64 -27.65 45.17 51.35 101.83 19 26 12 1700.6 -25.74 36.89

100.00 10 39 11 3995.07 1.99 155.84 46.59 60.17 11 45 46 3395.1 -2.00 149.32

110.00 20 14 57 2028.12 -30.51 23.66 50.53 106.23 20 48 45 1428.1 -27.98 15.36

110.00 11 28 34 3840.35 4.49 142.55 45.03 56.08 12 32 34 3240.4 .00 136.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6364 TRA 4.1298 TC-18.1342 BAU 2.7580 SGT14275.4 _ 595.8 SG3 669.8 ST 2464.0 SR 490.9 SS 720.8

RDE .2825rRRA .1931RC3 .1188 FAU .11658 RRT .2401RIRF .2079 RTF .9789 CRT .6145 CRS .1228 CST -.7051

FOE -.3013 FRA 2.7801 FC3-8.8723 BSP 50116 SG914287.8 R23 -.0284 R13 .9789 LSA 2534.6 MSA 637.7 SSA 33.2

BDE .6963 BRA 4.1344 BC318.1346 FSP 2266 S6114276.1 $62 578.4 THA .58 EL1 2482.9 EL2 384.3 ALF 7.15
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC S 1964

HELIOCENTRIC C(_IIC

RL 147.61LAL -.00

RP 207.09 LAP -1.85

RC 325.671 GL 19.43

PLANETOCEMTRIC CONIC

CS 11.148 VHL 3.412

LNCM AZMTH LNCH TIME

90.00 17 32 31

90.00 9 22 4

100.00 19 I 35

100.00 10 35 42

110.00 20 27 5

110.00 11 26 41

FLIGHT TIME 388.00 ARRIVAL DATE DEC Z8 1965

DISTANCE 846.307 EARTH TO MARS

LOL 72.90 VL 33.182 GAL -2.83 AZL 88.04 HCA 250.14 SMA 189.72 ECC .22814 INC 1.9626 Vl 3O.ZZ3

LOP 523.05 VP 24.130 GAP -12.12 AZP 90.67 TAL $44.66 TAp 234.80 RCA 146.44 APO 235.00 VZ 26.449

GP -3.44 ZAL 114.12 ZAP 32.10 ETS 173.42 ZAE 51.27 ETE 176.94 ZAC 83.26 ETC 256.65 CLP 31.94

OLA 14.45 RAL 195.66 RAD 8567.4 VEL 11.534 PTH 2.01VHP 5.405 DpA .24 RAP 174.57 ECC 1.1916

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

ZS58.59 -26.16 84.48 52.85 101.25 18 15 10 1958.6 -24.34 56.28

4271.55 2.35 175.87 48.55 61.77 10 33 18 3671.5 -1.45 169.54

Z271.38 -27.23 43.10 52,59 102.84 19 5g 26 1871.4 -25.19 34.89

4035.99 3.30 157.98 48.02 60.27 11 42 56 3434.0 -.68 151.45

2003.83 -30.03 21,93 51.74 t07.15 21 0 29 1405.8 -27.39 13.73

3874.31 5.77 144.33 46.49 56.25 12 31 15 3274.3 1.30 158.10

DIFFERENTIAL C_MRECTION8

TOE .5149 TRA 4.3653 TC-17.8894 RAU 2.7847

ROE .2881RRA .1955 RC3 ,1398 FAU .11031

FOE -.3649 FRA 2.7590 FCS-8.2OZI B8P 50596

BOE .SSIHJ BRA 4.3696 8C317.8900 FSP 2169

LAUNCH DATE DEC S 1964

HELIoCElqTRIC CCNIC

R_ 147.41 LAL -.OD

RP_ Z07.00 LAp -1.84

RC 326._03 GL 18.99

PLANETOCENTRIC C(3NIC

CS 11.956 VHL 3.455

LNCH AZNTH LN_H TIHE

90.00 17 48 41

90.00 9 18 7

100.00 19 15 2

100.00 10 32 27

110.00 20 39 3

110.00 11 24 56

DIFFERENTIAL CCRRECTIONS

TDE .8914 TRA 4.6096 7C-17.6119 BAU 2.8106

ROE .2942 RRA .1912 RC3 .1589 FAU .10415

FOE -.4220 FRA 2.7552 FC3-7.5539 BSP 51069

BOE .4896 9RA 4.6156 2C317.6126 FSP 2076

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14390.3 SGR $96.2 SG3 638.4 ST 2457.1 SR 494.0 SS 732.9

RRT .2087 RRF .175§ RTF .9783 CRT .5317 CRS .1967 CST -.7237

Sr_14402.8 R23 -.0296 RI3 .9783 LSA 2528.2 MSA 652.4 88A 32.4

S6114390.8 SG2 583.0 THA .50 EL1 2471.5 EL2 416.0 ALF 6.28

FLIGHT TIME 390.00 ARRIVAL DATE DEC 30 1965

DISTANCE 850.635 EARTH TO MARS

L(_. 72.90 VL 33.189 GAL -3.01 AZL 88.08 HCA 251.41 SMA 189.85 ECC .22953 INC 1.9443 vl 50.223

LOP 324.30 VP 24.151 GAP -12.22 AZP 90.82 TAL 543.74 TAp 235.15 RCA 146.31 APO 233.39 V2 26.459

GP -3.36 ZAL 115.72 ZAP 31.56 ETS 173.41 zA[ 50.42 ETE 176.93 ZAC 83.49 ETC 258.57 CLP $1.40

DLA 13.41 RAL 196.94 RAD 6567.5 VEL 11.547 pTH 2.02 VHP 5.486 DPA .01 RAP 175.26 ECC 1.1964

L-I TIME INJ LAT INJ LONG -INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2528.10 -25.74 62.35 54.14 102.24 18 28 49 1928.1 -23.79 54.22

4312.47 3.68 178.26 50.02 61.90 10 29 59 3712.5 -.12 171.63

2243.15 -26.79 4t.12 55.87 103.79 19 52 25 1643.1 -24.62 32.9g

4072.65 4.61 160.11 49.49 60.45 11 40 19 3472.7 .64 153.57

1980.29 -29,55 20.27 52.98 108.02 21 12 3 1380.3 -26.80 12.16

3908.27 7.05 146.13 47.98 56.47 12 30 4 3308.3 2.60 159.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714500.9 SGR 597.0 SG3 607.7 ST 2472.4 SR 497.7 SS 745.Z

RRT .1782 RRF .1442 RTF .9776 CRT .4438 CRS .2625 CST -.7464

86814513.2 R23 -.O30T R15 .9775 LSA 2544.8 MSA 662.3 SSA 31.6

S6114501.5 SG2 587.5 THA .42 ELI 2482.6 EL2 444.1 ALF 5.27

LAUNCH DATE DEC 5 1964 FLIGHT TIME 3g2.00 ARRIVAL DATE JAN ! 1966

HELIOCENTRIC CONIC DISTANCE 854.960 EARTH TO MARS

RL 147.41 LAL -.00 LOt. 72.90 VL 33.1g7 GAL -S.20 AZL 88.07 HCA 252.67 SHA 189.99 ECC .23058 INC 1.9262 vl 30.223

RP 206.93 LAp -1.84 LOP 525.56 VP 24.170 GAP -12.53 AZP g0.57 TAL $42.80 TAp 255.48 RCA 146.18 Apo 233.80 V2 26.467

RC $27.$30 GL 16.55 GP -3.29 ZAL 117.32 ZAP $1.04 ETS 173.40 ZAE 4g.59 ETE 176.95 ZAC 83.72 ETC 256.51CLP 30.88

PLANETOCENTRIC CONIC

CS 12.258 VHL S.5010LA 12.sg RAL 198.21RAO 6567.5 VEL 11.560 PTH 2.02 VHp 5.569 DpA -.23 RAP 175.96 ECC 1.2017

LNCH AZ14TH LNCH TIME L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

90.00 18 0 $3 2498.76 -25.50 60.31 55.46 103.17 18 42 11 1898.8 -25.23 52.25

gO.O0 9 14 23 4353.02 4.96 180.54 51.55 62.09 10 26 56 3753.0 1.18 173.89

100.00 19 28 14 2215.94 -26.53 39.25 55.17 104.69 20 5 10 1615.9 -24.05 31.17

100.00 10 29 23 4111.08 5.89 162.23 51.01 60.64 11 37 54 3511.1 1.94 155.68

110.00 20 50 4g 1957.54 -29.06 18.68 54.24 108.85 21 25 27 1357.5 -26.21 10.65

110.00 11 23 17 3942.24 8.33 147.95 49.52 55.75 12 29 0 SS42.2 3.89 141.65

DIFFERENTIAL CORRECTIONS MIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2661TRA 4.8596 TC-17.3158 9AU 2.8574 SG714610.4 SGR 598.3 SG3 577.9 ST 2507.7 SR 501.7 SS 756.3

ROE .SOLO RRA .1888 RC3 .1760 FAU .0981g RRT .1485 RRF .1136 RTF .9768 CRT .$557 CRS .3206 CST -.7708

FOE -.4730 FRA 2.7058 FC3-6.gs48 68P 51554 SG814622.7 R23 -.0319 R13 .9768 LSA 2581.9 MSA 667.1 SSA 30.8

808 .4018 8RA 4.8633 BC317.$147 FSP 1984 SG114610.7 SG2 591.6 THA .35 EL1 2514.2 EL2 468.0 ALF 4.19

LAUNCH DATE DEC 5 1964 FLIGHT TIME 394.00 ARRIVAL DATE JAN 3 i966

HELIOCENTRIC CCHIC DISTANCE 859.280 EARTH TO MARS

RL 147.41LAL -.00 LOt. 72.90 VL 33.204 GAL -3.39 AZL 89.09 HCA 253.94 StAA 190.12 ECC .23189 INC 1.9084 vl 30.223

RP 206.86 LAP -1.85 LOP 326.83 vP 24.188 GAP -12.44 AZP 90.53 TAL 341.86 TAp 235.80 RCA 146.03 Apo Z34.21 V2 26.474

RC 328.152 GL 18.11GP -3.22 ZAL 118.91 ZAp 30.52 ETS 173.59 ZAE 48.77 ETE 176.92 ZAC 83.95 ETC 256.46 CLP 30.37

PLANETOCENTRIC CONIC

C3 12.608 VHL 3.551DLA 11.37 RAL 199.47 RAD 6567.5 VEL 11.578 pTH 2.02 VHP 5.654 OpA -.48 RAp 176.68 ECC 1.2075

LNCH AZHTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 18 14 7 2470.56 -24.84 58.37 56.80 104.04 18 55 18 1870.6 -22.67 50.38

90.00 9 10 55 4395.24 6.24 182.80 53.08 62.32 10 24 6 3793.2 2.48 176.13

100.00 19 41 12 2189.73 -25.87 37.42 56.50 105.53 20 17 41 1589.7 -23.48 29.43

100.00 10 26 50 4149.30 7.16 164.36 52.57 60.90 11 35 59 3549.3 3.23 157.78

110.00 21 2 25 1935.58 -28.57 17.16 55.54 109.53 21 34 40 1335.6 -25.62 9.22

110.00 11 21 46 3976.21 9.59 149.75 51.10 57.03 12 28 2 3376.2 5.18 143.44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1377 TRA 5.1171 TC-16.9941BAU 2.8648 SG714718.5 SGR 599.8 SG3 549.0 ST 2562.1SR 506.0 SS 766.8

ROE .3084 RRA .1860 RC3 .1910 FAU .09245 RRT .1192 RRF .0834 RTF .975g CRT .2632 CRS .3738 CST -.7949

FDE -.5201 FRA 2.6727 FC3-6.3476 BSP 51979 SG814730.7 R23 -.0535 R13 .9758 LSA 2638.4 HSA 668.2 SSA 30.0

808 .3377 8RA 5.1205 5C316.9952 FSP 1892 S6114718.7 SG2 595.5 THA .28 EL1 2565.7 EL2 487.5 ALF 3.09
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JPl_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

L4UNCt4 0ATE DEC 5 1_4

HELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 206.61 LAp -1.63

RC 326.870 GL 17.66

PLAN[TOCENTRIC CONIC

C3 lZ.990 VHL 3.804

LNCH AZMTM LNCM TIN(

90.00 16 2? 25

90. O0 9 Y 34

100.00 19 53 54

100.00 10 23 46

110.00 21 13 50

110.00 11 20 ZO

FLIGHT TIN( 398.00 ARRIVAL OATE JAN 5 1RS6

DISTANCE 883.598 EARTH TO MARS

LOL T2.DO VL 55.212 GAL -3.58 AZL 88.11 HCA 255.21 SMA 190.26 ECC .23326 INC 1.8807 vl 30.Z23

LOP 528.10 VP 24.205 GAF -|2.5§ AZIP 90.48 TAL 340.88 TAp 236.10 RCA 145.88 APO 234.64 VZ 26.480

GP -3.15 ZAL 120.49 ZAP 30,02 ET8 I73.37 ZAE 47.96 ETE 176.91 2AC 84.18 ETC 256.41 CLP 29.87

OLA 10.36 RAL 200.72 RAO 6567.5 VEL 11.592 PTH 2.03 VMP 5.739 DPA -.74 RAP 177.40 ECC 1.2136

L-| TIME |NJ LAT |NJ LONG ]NJ RT ADC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2443.45 -24.39 56.52 5R.1T 104.88 19 8 9 1845.4 -22.11 48.59

4433.|4 7.49 |85.06 54.68 62.81 10 21 27 3833.1 3.76 176.38

2164.52 -25.39 35.69 57.86 106.32 20 29 59 1586.5 -22.91 27.?7

4187.31 8.42 166.49 54.19 61.21 11 33 34 3587.3 4.51 159.88

1914.42 -28.07 15.71 56.86 110.38 21 45 44 1314.4 -25.04 7.85

4050.1? 10,94 151.59 52.72 5T.39 lZ 27 10 3410.2 6.4T 145.23

DIFFERENTIAL C_tRECTIONS MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

10E .0085 1114 8.3831 TC-19.6506 BAU 2.8919 SGT14623.4 SGR 601.9 $63 560.9 ST 2634.5 SR 510.6 SS 775.5

IMPE .3163 lIRA .1929 RC3 .2042 FAU .088_3 RRl .9911W .0341RTF .9749 CRY .1760 CR3 .4210 CST -.RtT4

FOE -.5817 FRA 2.6358 FC3-5.7870 BSP 82419 Sr_14635.8 R23 -.0349 R13 .9748 LSA 2712.7 MSA 665.7 6SA 29.2

ROE .8164 BRA 5.3_ BC316.8518 FDP t804 $6114623.5 862 599.t THA .21 EL1 2636.1 EL2 502.S ALF 2.03

LAUNCH DATE DEC 5 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN • 1966

H(L|OCENTRIC C_IIC O|ST/_CE 867.90_ EARTH TO MARS

flL 147.41 LAb -.DO LOt, 72.90 VL 33.219 GAL -3.78 AZL 88.13 HCA 256.47 SMA 190.39 [CC .23469 INC 1.8733 vl

RP ZCHS.T7 LAP -1.82 LOP 329.37 _p 24.221 GAP -12.68 AZP 90.44 TAL 339.92 TAP 236.39 RCA 145.71 APO 235.08 V2

RC 329.784 GL 17.21 64P -3.09 ZAL 122.07 ZAP 29.53 ET$ |73.35 ZN[ 47.17 ETE 178.90 ZAC 84.41ETC 256.35 CLP

PLAN(TOC(IMTRIC CONIC

C3 13.405 VHL 3.6610LA 9.35 RAL 201.97 RAID 8567.5 V[L 11.610 PTH 2.05 VHp 5.826 DPA -1.01 RAP 178.14 ECC 1.2206

LNCH AZI4TH LNCM TIME L-I TIN( INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 40 L_! 2417.42 -23.92 54.75 59.56 105.63 19 20 45 1817.4 -21.54 46.89

90.00 9 4 28 4472.77 8.73 187.32 56.52 62.95 10 18 59 3872.8 5.03 180.59

100.00 20 6 23 2140.29 -24.92 34.05 59.24 107.07 20 42 5 1540.3 -22.35 26.50

100.00 10 21 12 4225.13 9.65 168.62 55.82 61.57 11 31 37 3625.1 5.T8 161.97

110.00 21 23 4 1694.08 -27.59 14.33 58.21 811.04 21 58 38 1294.1 -24.47 6.54

110.00 11 19 1 4044.11 12.08 153.43 54.37 57.78 12 26 25 3444.1 7.74 147.03

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1_[ -.1217 TRA 5.6569 TC-16.2892 8AU 2.9194 SGT14921.i SGR 603.7 SG3 493.5 ST 2722.0 SR 515.5 SS 782.2

RID( .3249 RR4 .1795 RC5 .2156 FAU .08137 RRT .0638 RIH r .0257 RIF .9756 CRT .0938 CRS .4830 CST -.6376

FDE -.5902 FRA 2.5958 FC_.5.2551BSP 52849 SGB14938.8 R23 -.0365 R13 .9736 LSA 2801.7 MSA 660.5 SSA 28.4

BIDE .3469 BRA 5.8598 0C319.2907 FSP 1719 S6114026.7 $62 602.4 THA .15 ELI 2722.4 EL2 513.1ALF 1.05

30.225

26.486

29.38

LAtnICH OAT( DEC 5 1964 FLIGHT TIM( 400.00 ARRIVAL DATE JAM 9 1966

HELIOCEMTRIC CONIC DISTANC( 872.209 EARTH TO MARS

RL 147.41 LAL -.DO LOt. 72.80 VL 33.227 GAL -5.98 AZL 88.14 HCA 257.74 SMA 190.53 ECC .25618 INC 1.8560 Vl 30.223

RP 206.73 LAP -1.81 LOP 350.64 VP 24.236 GAP -12.78 AZP 90.39 TAL 358.95 TAp 236.67 RCA 145.53 APO 235.53 VZ 26.490

RC 330.595 GL 16.76 GP -5.06 ZAL 123.63 ZAP _.05 ETS 173.34 ZA( 46.38 EYE 176.89 ZAC 84.64 ETC 256.30 CLP 28.91

PLAklI[TOCENTRIC CONIC

C3 13.654 VHL 3.722 OLA 8.36 RAL 203.20 RAO 6567.5 V(L 11.629 PTH 2.03 VHp 5.915 OpA -1.28 RAP 178.89 ECC 1.2280

LNCH AZMTH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST 7IN INJ Z LAT INJ Z LOMG

RO.0O 18 53 15 2392.46 -23.45 53.07 60.96 106.34 19 53 • 1792.5 -20.99 45.27

90.00 9 I 29 4512.12 9.94 189.58 57.99 65.35 10 16 41 3912.1 6.28 182.81

100.00 20 18 38 2117.05 -24.45 32.48 60.65 107.76 20 53 55 1517.0 -21.79 24.70

100.00 10 18 48 4282.77 10.86 170.75 57.51 61.98 11 29 49 5662.8 7.03 164.06

110.00 21 39 7 1874.58 -27.10 13.02 58.58 111.68 22 • 22 1274.6 -25.91 5.30

110.00 11 17 47 4078.00 13.3"1 155.30 58.07 58.22 12 25 45 3478.0 9.01 148.64

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

7DE -.2540 TRA 5.9382 TC-15.9109 6AU 2.9472 SG715026.7 SGR 605.9 SG3 467.0 ST 2821.6 SiR 520.6 SS 786.5

ROE .5339 RRA .1757 RC3 .2253 FAU .07605 RRT .0372 RRF -.0019 RTF .9722 CRT .0167 CRS .5007 CST -.8560

FOE -.6297 FRA 2.5511 FC3-4.7522 BSP 53283 _15039.0 R23 -.0382 R13 .9722 LSA 2902.4 MSA 653.0 SSA 27.6

BIDE .4196 BRA 5.9408 BC315.9125 FSP 1635 S6115026.8 $62 605.5 THA .Og EL1 2821.7 ELI 520.5 ALF .18

LAUNCH DATE DEC 3 1964 FLIGHT TIME 402.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CCNIC

RL 147.41LAL -.00

RP 206.70 LAP -1.81

RC 331.403 GL 16.31

pLAN_TOC_JMTIEIC C_NIC

C3 14.340 I/HL 3.787

LNCH AZNTH LNCH TIN(

90.00 19 5 47

90.00 8 58 40

100.00 20 30 40

100.00 10 16 28

110.00 21 46 59

110.00 11 18 38

DIFFERENTIAL CCRRECTION9

11)E -.$881 TRA 6.2271 TC-15.5210 BAU Z.9759

ROE .3486 RRA .1719 RC3 .2333 FAU ,07092

FOE -.6570 FRA 2.5025 FC3-4.2814 BSP 53668

ROE .5104 BRA 6.2295 BC325.5227 FSP 1552

DISTANCE 876.506 EARTH TO MARS

t.OL 72.90 _ 33.234 GAL -4.19 AZl. 66.18 HCA 259.01 $44A 190.67 ECC .23774 INC 1.8589 vl 50.223

LOP 331.90 VP 24.250 GAP -12.90 AZP 90.35 TAL 337.93 TAp 236.94 RCA 145.34 APO 236.00 V2 26.495

GP -2.97 ZAL 125.18 ZAP 28.59 ET8 173.32 ZN[ 45.61ETE 176.88 ZAC 84.88 ETC 256.26 CLP 26.45

DLA 7.38 RAL 204.42 RAD 6567.6 V[L 11.850 PTH 2.05 VHP 6.004 DpA -1.56 RAP 179.64 ECC 1.2360

L-I TIN( INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2368.53 -22.98 51.48 62.45 107.01 19 45 15 1788.6 -20.44 43.73

4551.21 11.12 191.84 59.71 63.79 10 14 31 3951.2 7.51 185.02

2004.79 -25.98 31.00 62.08 108.41 21 5 34 1494.8 -21.24 23.2•

4300.22 12.05 172.90 5R.23 62.44 11 28 8 3700.2 8.27 166.16

1895.91 -29.62 11.77 61.00 112.28 22 17 55 1255.9 -23.37 4.13

4111.85 14.51 157.18 57.81 58.71 12 25 9 3511.8 10.26 150.86

MID-COURSE EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15125.6 SGR 608.3 SG3 441.2 ST 2931.3 SR 525.6 SS ?86.4

RRT .0114 RRF -.0291RTF .9706 CRT -.0541CRS .5349 CST -.8715

SG615137.8 R23 -.0401 R13 .9706 LSA 3012.4 MSA 644.5 SSA 26.8

SC,1|5125.6 862 608.3 THA .03 ELI 28_1.5 EL2 525.0 ALF 179,43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE DEC 3 1984

HELIOCENTRIC COIAIC

RL 147.41 LAL -.00

RP 2Oi.@O LAP -1.80

RC $32.208 GL 15.85

PLANETOCENTRIC COMIC

C3 14.864 VHL S.855

LNCH AZMTH LMCH TIME

90.00 19 18 5

gO.OO 8 35 59

100.00 20 42 26

100.00 10 14 17

110.00 21 57 41

110.00 11 15 34

FLIGHT TIME 404.00 ARRIVAL DATE JAH 13 lg88

DISTANCE 880.795 EARTH TO MARS

LOt. 72.90 VL 33.242 GAL -4.40 AZL 88.18 HCA 230.26 SNA 190.81 ECC .23938 INC 1.8219 vl 30.223

LOP 353.17 VP 24.263 GAP -13.02 AZP 90.31 TAL 336.91 TAp 237.19 RCA 145.13 APO 253,48 V2 29.495

GP -2.91 ZAL 126.72 ZAP 26.13 ETS 173.30 ZAE 44.85 ETE 176.67 ZAC 83.11 ETC 253.21 CLP 28.00

DLA 6.41 RAL 205.62 RAO 6567.6 VEL 11.673 PTH Z.O$ VHP 6.096 OPA -1.83 RAP 160.41 ECC 1.2446

L-Z TIME INJ LAT INJ LONG ll_J RT ASC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2343.88 -22.52 49.96 63.90 107.64 19 57 10 1745.7 -19.90 42.27

4590.05 12.28 194.10 _.47 64.28 10 12 29 3990.1 8.72 187.23

2073.30 -23.5_ 29.59 63.54 109.01 21 17 1 1473.5 -20.70 21.92

4337.47 13.21 175.05 80.99 62.94 11 26 35 3737.5 9.46 166.23

1838.10 -26_16 10.60 62.43 112.83 22 28 19 1238.1 -22.64 3.02

4145.63 15.70 159.08 59.58 59.24 12 24 39 3545.6 11.50 132.49

DIFFERENTIAL C(_RECT|ONS

TOE -.$229 TRA 8.5249 TC-15.IZ01 9AU 3.0051

ROE .$339 RRA .1870 tiCS .2398 FAU .06590

FOE -.67R8 FRA 2.4496 FC8-3.8383 B$1P 54045

BIDE .6314 BRA 8.3270 8C315.1220 FSP 1470

LAUNCH DATE DEC 5 1964

HELIOCENTRIC C_IC

MID-COURSE ExECuTION ACCURACY

SG715223.1 8GR 610.9 SG3 416.2

RRT -.0137 RRF -.0555 RTF .9688

S6616235.4 R23 .0423 R13 -.9688

S6115223.1 8G2 610.8 THA 179.97

0R917 DETERMINATION ACCURACY

ST 3048.8 SIR 531.2 SS 787.6

CRT -.1181 CRS .5657 CST -.8846

LSA 3129.4 MSA 6SS.S SSA 26.1

EL1 5049,4 EL2 527.4 ALF 178.79

FLIGHT TINS 406.00 ARRqVAL DATE JAN 15 1966

DISTANCE 865.076 EARTH TO MARS

RL 147.41LAL -.00

RP 208.67 LAp -1.79

RC SS3.009 GL 15.41

pLANETOCENTRIC CONIC

C3 15.430 VML 3.926 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 SO 6 23L_.84 -22.06

90.00 8 53 27 4828.64 13.41

100.00 20 34 3 2053.18 -23.05

100.00 10 12 13 4374.53 14.35

110.00 22 8 11 1821.13 -25.71

110.00 11 14 34 4179.33 16.86

DIFFERENTIAL CORRECTIONS

TOE -.6587 TRA 6.8310 TC-14.7078 BAU 3.0344

ROE .3647 RflA .1621 RC3 .2449 FAU .06101

FOE -.6984 FRA 2.3934 FC3-S.4233 9_P 54429

80E .7529 BRA 6.8330 BCS14.7099 FSP 1392

LOt. 72.90 VL $3,230 GAL -4.62 AZL 88.19 HCA 261.55 SMA 190.93 ECC .24108 INC 1.8031 vt 30.223

LOP 334.44 VP 24.275 GAP -13.14 AZP 90.27 TAt. 535.88 TAp 237.43 RCA 144.91 APO 236.98 V2 26.497

GP -2.86 ZAL 128.24 ZAP 27.69 (TS 173.28 zA( 44.10 ETE 176.86 ZAC 85.$4 ETC 256.16 CLP 27.36

5.45 RAL 206.82 RAD 6567.6 VEL 11.697 pTH 2.06 VHP 6.189 DPA -2.15 RAp 181.19 ECC 1.2539

INJ LONG INJ RT ASC INJ AZMTH INJ TIH_ PO CST TIN INJ 2 LAT INJ 2 LONG

48.52 65.40 108.22 20 8 52 1723.8 -19,37 40,89

196.$7 63.27 64.82 10 10 36 4028.6 9,91 189.45

28.25 65.03 109.57 21 28 16 1453.2 -20.I8 20,64

177.22 62.79 63.49 11 25 8 3774.5 10.68 170.35

9.49 63.88 113.35 22 38 33 1221.1 -22.32 1.97

161.00 61.39 59.81 12 24 13 3579.3 12.72 154.33

MIO-COUR$E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT15317.2 SGR 613.5 SG3 391.9 ST S171.7 SR 536.7 SS 784.2

RRT -.0379 RRF -.0812 RTF .9667 CRT -.1757 CflS .5937 CST -.8955

96615329.5 R23 .0446 R13 -.9667 LSA 3251.2 HSA 625.9 SSA 25.4

8G115317.2 SG2 613.1 THA 179.91 EL1 3173.1 EL2 528.1 ALF 178.25

LAUNCH DATE DEC $ lg64

HELIOCENTRIC CONIC

RL 147.41 LAL -.00

RP 209.67 LAP -1.77

RC $SS.607 GL 14.97

PLANETOCENTRIC CONIC

CS 16.039 VHL 4.005

LNCH AZNTH LNCH TIME

gO.DO 19 41 58

90.00 8 51 2

100.00 21 S 26

100.00 10 10 15

110.00 22 18 31

110.00 11 13 39

FLIGHT TIME 408.00 ARRIVAL DATE JAN 17 1966

DISTANCE 889.348 EARTH TO MARS

LOt. 72.90 VL 33.257 GAL -4.64 AZL 86.21HCA 262.82 SMA 191.09 ECC .24286 INC 1.7884 vt 30.223

LOP 335.71VP 24.286 GAP -13.27 AZP 90.22 TAL 334.84 TAp 237.66 RCA 144.68 Apo 237.50 v2 26.497

GP -2.81ZAL 129.74 ZAP 27.26 ETS 173.26 ZAE 43.36 ETE 176.84 ZAC 85.57 ETC 256.12 CLP 27.13

DLA 4.51RAL 207.99 RAD 6567.6 VEL 11.723 PTH 2.07 VHp 6.283 OpA -2.45 RAp 181.97 E_C 1.2640

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2303.02 -21.61 47.16 66.91 108.75 20 20 21 1703.0 -18.85 39.58

4666.97 14.51 198.65 65.10 65.41 lO 8 49 4067.0 11.07 191.66

2033.83 -22.61 26.99 66.53 110.'_09 21 39 19 1433.8 -19.67 19.43

4411.40 15.46 179.39 64.63 64.09 11 23 47 3811.4 11.85 172.46

1805.06 -25.27 8.44 63.36 113.83 22 48 36 1205.1 -21.83 .98

4212.94 18.00 162.94 63.24 60.44 12 23 52 3612.9 13.93 156.19

DIFFERENTIAL CCRRECT[ONS MID-COURSE ExECuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7960 TRA 7.1445 TC-14.2920 BAU 3.0350 $G71§409.9 9GR 616.2 SG3 368.3 ST 3297.9 SR 542.2 SS 778.1

ROE .$760 RRA .1569 RC3 .2486 FAU .05628 RRT -.0615 RRF -.1064 RTF .9643 CRT -.2276 CRS .6194 CST -.9046

FOE -.7130 FRA 2.3329 FC3-3.0378 B$1P $4765 S_15422.2 R23 .0471 RI3 -.9643 LSA 3373.7 NSA 616.3 SSA 24.7

ROE .8804 8RA 7.1462 BC314.2941FSP 1314 SG115410.0 8G2 615.0 THA 179.86 ELI 3300.3 EL2 527.6 ALF 177.80

LAUNCH DATE DEC 5 lg64 FLIGHT TIM( 410.00 ARRIVAL DATE JAN 19 1966

HELIOCENTRIC C._]C DISTANCE 893.610 EARTH TO MARS

1.7718 Vl 30.223

238.03 V2 26.496

256.08 CLP 26.71

RL 147.41 LAL -.00 LOt- 72.90 VL 33,263 GAL -5.07 AZL 88.23 HCA 264.09 SMA 191.23 ECC .24472 1NC

RP 206.68 LAp -1.76 LOP $36.98 VP 24.296 GAP -13.40 AZP 90.18 TAL 333.78 TAP 237.87 RCA 144.43 APO

RC 334.601GL 14.52 GP -2.76 ZAL 131.22 ZAP 26.84 ETS 173.24 ZAE 42.63 ETE 176.83 ZAC 85.81ETC

PLANETOCENTRIC CONIC

CS 16.693 VHL 4.086 DLA S.38 RAL 209.16 RAO 6567.7 VEL 11.751PTH 2.07 VHP 6.379 DpA -2.77 RAP 182.77 ECC 1.2747

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM IHJ 2 LAT INJ 2 LONG

90.00 19 33 34 2293.21 -21,17 45.88 68.45 109.23 20 31 38 1683.2 -18.35 38.54

90.00 8 48 43 4705.06 15.57 200.94 66.97 66.03 10 7 9 4105.1 12.20 193.88

100.00 21 16 35 2013.44 -22.17 25.79 68.06 110.58 21 50 11 1415.4 -19.17 18.28

100.00 10 8 24 4448.06 16.34 181.58 66.31 64.74 11 22 32 3848.1 13.00 174.56

110.00 22 26 40 1789.83 -24.85 7.46 66.86 114.27 22 38 30 1189.8 -21.36 .05

110.00 11 12 48 4246.43 19.11 164.90 65.13 61.11 12 23 34 3646.4 15.11 158.06

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACV

TOE -.9337 TRA 7.4673 TC-IS.8707 BAU S.0961 8GT13500.8 SGR 619.0 SG3 345.4 ST $426.1SR 547.8 SS 769.3

RDE .3879 RRA .1512 RC3 .2510 FAU .03165 RRT -.0843 RRF -.1310 RTF .g615 CRT -.2738 CRS .6428 CST -.g119

FDE -.7233 FRA 2.2684 FC3-2.6787 BSP 33101 SGI615§13.1 R23 .0500 R13 -.g616 LSA 3501.3 MSA 607.3 SSA 24. 1

BOE 1.0111BRA 7.4690 BC313.8730 FSP 1237 S611§300.8 SG2 616.8 THA 17g.81 EL1 3429.4 EL2 526.3 ALF 177.43
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH •ATE •(¢ S UNb4

_[LIOCEMTRIC CQNIC

• L 14T.41 LAL -.••

RP 804.R8 LAP -1.T5

RC 311.S9• 44. 14.08

PLAN[TOCENll ! C CONIC

C3 17. 394 VHL 4.|71

LNCH AZNTH INCH TINS

9•.00 =• 4 SR

90.00 • 4•

I00.0• 11 RT SS

100.00 10 • 30

110.00 _ 38

11•.00 |1 12 1

FLIGNT TIM( 412.00

DISTANCE •9?. •GO

LOL 72.9• VL 33.271 GAL -5.30 A_ •8.24 HCA Z65.36 SNA

LOP 3$•.RS VP 24.304 GAP -13.54 AZP ••.14 TN. 332.72 TAP

GP -2.?1 ZAL 132.19 ZAP" L_.45 ETS I73.22 ZN[ 41.92 ETE

ARRIVAL DATE JAN Zt 1966

EARTH TO MARS

1D|.37 (C¢ .24441 ZNC 1.755| vl SO.ZZ5

218.D7 RCA 144.17 APO Z31.58 _Z 24.454

174,81ZAC DG.•4 (TC.256.•4 CLP IS.SO

• LA 2.•7 RAL 21•.31 •ND_SG7.T V[L 41.780 PTH 2.•8 VHP

L-I TIN( INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIN(

L_14.$9 -20.?S 44.1_ T•.D1 10/I.72 20 42 4Z

4T4,.89 J•.•O Z03.24 8•.8? 66.73 1• 5 35

UHI4.00 -,1.71 '4.ST 69.•1 111.03 22 O 51

4484.51 1?.5R 183.T8 Si.4Z D5.43 11 21 21

tYTS.4T -,4.44 R.S4 •8.38 114.6• 23 • 14

4,11.81 Z0.20 tI_.M •7.05 •1.8, 12 23 21

G.477 DpA -3.•8 TAp 185.57 ECC 1.ERE3

F_) CST TIN INJ 2 LAT INJ 2 LONG

1884.4 -17.•7 57.17

4142.9 13.31 196.11

13••.• -10.?• IT.21

38•4.5 14.12 174.70

1175.5 -Z•.91 359.1•

367D.D 11.27 159.95

ORBIT •(TENNINATION ACCURACY

ST 3554.• M 553.3 SS ?57.8

CRT -.314• CRS .6444 CST -.91?7

LSA 3•26.6 MSA 5••.9 SSA 23.5

EL1 353•.4 EL2 324.5 ALF 177.13

• IFFERENTIAL CaUtECTIQNS NID-COURII[ EvrCUTiON ACCURACY

TOE-t.OTIS YRA T._)83 TC-S3.44•R BAU 3.|1m4 8GT155,9.6 _ •21.• SG3 323.2

NO( .4004 BmA .14IS NC3 .81,4 FAU .04715 RRT -.tODD RRF -.1549 RTF .95•3

F_[ -.T301 FRA 8.•001 FC)-8._4•• BEP 554|T _15602.0 R,3 .0510 •13 -.RS•3

ROE 1.1431 NA T._HF7 K3|3.411, FEP 11i3 KI|SSiD.i $G2" 61•., THA 179.7•

LAUNCH •ATE DEC 3 1164 FL|GHT TIN[ 4|4.00 AIn|VAL •ATE JAN 23 ISGG

N(LIOCENTRIC C_NIC DI•TANCE 90,.099 EARTH TO NARD

I_ 147.41LAL 0.00 LOL 7,.90 VL 33.,81GAL -5.54 AZL RD.,I HCA 266.63 SNA 1R1.52 [CC .24849 INC 1.7388 Vl 3•.223

IP L_i.7, LAP -|.74 LGP 3_.5, VP 24.31, GAP -13._ AEP 90.10 TAL 331.64 TAp 238.2• RCA 143.•9 APO 23•.13 V2 26.491

• C $3•.176 GL 13.•3 GP -2.67 ZAL 134.13 ZAP _li.04 ETS 173.,0 ZAi[ 4t.21ETE 17•.•0 2AC 86.28 ETC 25•.•1CLP 25.91
PLANETOCENTRIC CONIC

C3 1•.!5• HAL 4._60 OLA S.TR RN. ,11.43 RAO S_7.T V[L 11.81, pTH 2.09 VHP •.57• DPA -3.42 RAP 184.$•

LNCH AZNTH U4CH TIN( L-| T|N( ZNJ LAT INJ LGNG INJ RT ARC [NJ AZNTH |NJ TIN( PO C•T TIN INJ • LAT

90.00 20 1• • 8_44.35 -20.33 43.S2 ?5.DO 110.14 20 53 35 164•.S -17.4•

gO.O0 8_44 I_ 47•0.47 17.60 ,05.55 70.81 67.45 10 4 • 41••.3 14.39

100.00 21 38 1R 19411.51 -21.34 23.$1 71.1• 111.44 22 11 20 13•1.$ -1•.24

100.00 SO 4 57 45L_.74 tD.IO 1_S.00 70.3T G•.17 11",D 1• _0.? 15.,2

11•.00 _ 48 ZT 1761.9T -24.05 5.69 _J.R, 115.05 23 1T 49 1192.0 -2•.4•

tSO.O0 11 11 18 4313.05 21.,5 1_J.88 So.or it.S• 1, 23 11 3713.1 17.41

DIFlrE1ENTIAL CAJ_CTION• NID-COURI( EXECUTION ACCURACY

104-1.•117 I_A R.1NS TC-13.0_II JAU _.1114 SGTJSSTS.I S_R _4.• SG5 301.7

NO[ .4133 _A .IMS RC3 .,$,T FAU .04_78 B_T -.1181 _ -.1785 RTF .R546

FD[ -.?3_FIA ,o1_75 FC_-_.040_ BEP S5704 84_15189.1R_ .01$• R13 0.9546

1.E•03 MA D.I_J_DCS|3.0_ES F_P 1090 $8115•71.8 SG_ G19.4 THA 179.7t

ECC 1.2987

INJ E LONG

198.34

16.19

17•.84

$3•.$7

161 .•S

ORBIT DETENNINATION ACCURACY

• T _S•2.2 M 558.T $8 744.0

CRT -.35,1 CRS ._R48 CST -.•224

LSA 3751.T N•A §NO.• •SA 2P.S

[J.1 38•?.8 EL2 522., ALF 176.88

LAUNCH •ATE •EC 5 11Ni4 FLIGHT TIN( 415.•0 ARRIVAL DATE JAN 45 1966

Iq[LIQCEMTRIC CQNIC

RL 14T.41LAL -.••

RP DOS.T5 LAP -t.TE

RC 336.•5T GL 13.42

PLANETOCENT_IC 4_lC

C3 1•.•3i _ 4.354

LNCH AZI4TH LNCH TIN(

• 0.•• E• 27 •

80.•0 • 41 26

tOO.OO 21 4• 51

tOO.OO 10 $ 21

110.00 22 5• 4

110.00 11 10

OlSTANCE 90•.325 EARTH TO NARD

LOL 72.90 VL 33.289 GAL -S.7R AZL 88.28 HCA 2ST.•9 SNA 191.66 (CC .ESOSO INC 1.7223 vl 30.223

LOP 340.TR V_ 24.318 GAP -13.8, A_ 90.0• TAL $30.54 TAP 238.44 RCA 143.59 APO 239.73 VE 25.45•

_P -2.•2 ZAL 135.55 ZAP 25.•3 ITS 173.|8 ZA[ 40.51 ST( 176.78 ZAC •G.52 ETC 255.•8 CLP 45.52

DLA .90 RAL 212.57 RAD •5ST.R V(L 11.847 PTH 2.10 VHp 6.678 •PA -3.73 RAP 1•5.21ECC 1.3120

L-I TIN( INJ LAT INJ L_NG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4229.17 -19.93 4,.44 73.20 110.54 21 4 15 1629.7 -1•.85 35.08

4017.79 18.56 'OT.8T 7,.79 68.22 10 _ 44 421T.8 13.44 400.58

1_3.•4 -20.95 '2.•2 72.7T |11.62 22 21 37 1365.• -17.R1 15.24

4556.75 1•.57 188.23 72.35 66.94 11 19 18 3956.8 1•.26 180.$8

1741.32 -13.69 4.89 71.48 115.40 23 27 13 114•.3 -20.07 357.61

4344.14 22.20 tTO.90 71.00 _3.38 12 23 4 374•.1 18.52 163.78

DIFFERENTIAL C_RRECTIONs NID-CQU_I[ EXECUTION ACCURA£Y

10[-1.3519 T_A 8.41t3 TC-t,.•O_I BAU 5.1R57 SGTtST$I.0 SGR 6,7.3 SG3 ,80.8

• DE .4ES• BA .1311 RC3 .,5,0 FAU .03053 flRT -.1490 R_ -._017 RTF .9503

FOE -.T_42 F_A 2.050_ FC_-I.TSRS 9_ SSR5_ _4813773.5 R23 .ODDS R13 -.9503

81DE 1.4177 BRA •.4•73 9C31,.&0•6 F_IP IOtT SGIIST•I.$ SG2 6,0.3 THA 179.66

LAUNCH OATS DEC 5 19G4 FLIGHT TIN( 418.00

_[LIOCENTRIC GGNIC DISTANCE 910.537

RL 147.41LAL -.OOL_L TE.•O VL 33._ GAL -6.D3 AZL 88.29 14CA 269.16 SNA

RP 206.79 LAP -1.71. LOP 342.0• VIP _4.324 GAP -13.R7 AZP 90.02 TAL 329.43 TAp

RC 33T.733 GL 12.79 GP °2.56 ZAL 136.94 ZAP '5.27 ETS 173.15 ZN[ 39.82 ETE

PLAN£TOCENTRIC C_IIC

C3 15.824 VHI. 4.432 OLA .03 RAL 213.68 RAO 65•7.R VI[L 11.8D3 pTH 2.11 VHp 6.761DPA -4.07

LNCH AZMTH LNCM TIM( L-I TII4_ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIM

9O.OO ZO 37 51 2213.74 -19.55 41.43 74.82 110.•0 21 14 45 1613.7

90.00 • 40 31 4854.85 19.46 210.20 74.79 69.03 10 1 26 4254.8

100.00 ?.8 19 13 1951.29 -20.58 21.69 74.38 112.17 22 31 44 1351.3

tOO.OO 10 1 50 4592.53 20.51 190.47 74.36 67.76 11 18 23 3992.5

110.00 23 7 31 1737.52 -23.34 4.15 73.06 115.71 23 36 28 1137.5

110.00 11 10 2 43?9.07 23.27 172.94 73.03 64.22 12 23 1 3779.1

DIFFERENTIAL CG_I_CTIONS MID-Co•TIE EXECUTION ACCURACY

T04-1.4923 TRA 8.8433 TC-12.189• BAU 3.2313 SGT15•43.S Dr, it 630.1 S_3 260.6

RD[ .4407 RNA .1241 RC3 *.2503 FAU .03437 RRT -.1414 RRF -._43 RTF .9451

FOE -.7310 FRA 1.9701FC_-I.SOO9 BSP 56182 ST_15856.1 R23 .0449 R13 -.•451

BOG 1.5561BRA •.8442 BC312.1924 FSP 946 S_115643.9 SG2 621.0 THA 179.61

ORBIT DETERMINATION ACCURACY

ST 3807.8 SR 564.0 $$ 7_7.•

CRT -.3851 CRS .7039 C$T -.925•

LSA 387.-3.9 NSA 583.2 SSA ZZ.3

EL1 3•14.1 EL2 519.7 ALF 174.67

ARRIVAL DATE JkN 27 1966

EARTH TO MARS

191.•1 ECC .25301 11441 1.7059 Vl 30.223

238.60 RCA 143.26 APO 240.34 V2 26.483

1?6.76 ZAC 86.75 ETC 255.95 CLP 25.15

RAP 186.04 ECC 1.5263

INJ 2 LAT INJ Z LONG

-16.53 34.05

16.45 202.83

-17.39 14.35

17.31 183.14

-19.69 356.91

19.41 165.72

ORBIT OETERI41NATION ACCURACY

ST 3g30.• SR 569.2 SS 709.2

CRT -.4146 CRS .7218 CST -.g283

L•A 3993.0 NSA 5?6.0 SSA 21.8

EL1 3937.8 EL2 517.1 ALF 176.S0
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OEC 5 1964

HELIOCENTRIC CONIC

RL 147.41 LAL -.DO

RP 208.84 LAp -t.69

RC 338.508 GL 12.37

PLAN[TOCEMTR IC CONIC

C3 20.750 VHL 4.555

LNCH AZMTH LMCH TIRE

90.00 ZO 46 25

90.00 8 36 41

100.00 22 • 23

100.00 10 0 24

110.00 23 18 47

110.00 11 •

FLIGHT TIM( 420.00 ARRIVAL DATE JAN 29 1966

01STANCE 814.734 EARTH TO MARS

LOt. ?2.90 VL 33.304 GAL -6.2• AZL 68.31HCA 270.43 SMA 191.95 ECC .25531 INC 1.6895 vl 50.225

LOP 343.33 VP 24.329 GAP -14.12 AZP 8•.9• TAL 328.32 TAP 238.75 RCA 142.95 Apo 240.96 v2 26.477

GP -2.54 ZAL 138.32 ZAP 24.•1ETS 173.13 ZA( 39.15 ETE 178.74 ZAC 86.•9 ETC 255.92 CLP 24.78

DLA -.7• RAL 214.78 RAD 6567.0 VEL 11.922 PTH 2.12 VHP 6.886 Opk -4.41 RAP 186.88 ECC 1.3415

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ Z LAT INJ 2 LONG

2198.74 -19.18 40.48 76.45 111.24 21 25 3 15g8.7 -18.13 33.14

46•1.84 20.36 212.54 76.83 6•.66 |0 0 13 4291.6 17.43 205.08

1•37.54 -20.22 20.•3 78.01 112.4• 22 41 41 1337.5 -17.00 13.52

4628.08 21.41 1•Z.73 76.40 68.62 11 17 32 4028.1 18.31 185.30

1726.55 -23.02 3.46 74.65 116.00 23 45 34 1126.5 -19.33 356.26

4411.83 24.22 175.01 75.10 65.11 12 23 1 3811.8 20.66 167.67

DIFFEREHTIAL CORRECTIONS

70E-1.8333 TRA •.2110 TC-11.7758 BAU 3.2674

RDE .4532 RRA .1164 RC3 .24•3 FAU .03030

FOE -.7246 FRA 1.8955 FC3-1.2840 B9P 56401

BOE 1.6•53 BRA •.2117 BC311.7785 FSP 877

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTIS•Z3.S SGR 632.8 S_3 241.0 ST 4050.5 SR 574.3 Ss 688.3

flRT -.18•1 flRF -.2464 RTF .•389 CRT -.4409 CRS .7388 CST -.9298

SrdB15•36.4 R23 .06•• R13 -.•389 LSA 4109.2 HSA 569.4 $SA 21.3

S_115•24.3 S_2 621.4 THA 17•.57 EL1 4058.5 [b2 514.4 ALP 176.36

LAUNCH OAT( DEC 5 1964 FLIGHT TIME 4ZZ.O0

HELIOCENTRIC r_NIC

RL 147.41 LAL -.OD

RP 20•.•0 bAIP -1.97

RC 33•.t74 GL 11.96

PLAN[TO¢(NTRIC C(_41C

C3 21.740 V1HII. 4._3

LNCH AZIATH LIk_H TIME

90.00 20 9• 49

90.00 • 3• 57

100.00 22 1•

100.00 • 59 2

110.00 23 28 54

110.00 11 • 0

ARRIVAL DATE JAM 31 1966

DISTANCE •18.915

L_L 72.90 VL 33.312 GAL -6.55 AZl. 88.33 HCA 271.70 SNA 192.10 ECC .25771

LOP 544.60 VP 24.332 GAP -14.28 AZP 89.95 TAL 327.18 TAP 238.88 RCA 142.59

GP -2.50 ZAL 13•.67 ZAP 24.55 ETS 173.11 ZAE 38.48 ETE 176.72 ZAC 87.23

DLA -1.61 RAt. 215.86 RAD 6567.• VEL 11.963 PTH 2.13 VHP 6.994 DpA -4.75

L-I TIM( |NJ LAT INJ L(_AG INJ RT ASC INJ AZIATH INJ TIM( PO CST TIM

2184.65 -18.83 39.60 78.10 111.55 21 35 11 1584.7

4•28.16 21.19 214.89 78.90 70.77 9 59 5 4328.2

1924.67 -1•.89 20.02 77.65 112.79 22 51 27 1324.7

4888.38 22.27 195.00 78.48 69.52 11 16 45 4063.4

171•.4t -22.71 2.83 76.26 116.26 23 54 30 1116.4

4444.41 25.14 177.10 77.20 66.04 12 23 4 38_4.4

DIFFERENTIAL C_NRECTION$ MID-COURSE EXECUTION ACCURACY

TOE-I.?TAe li_A 9.5870 TC-11.$713 BAU 3.3058 _T1•005.0 _ 635.5 SG3 222.1

ROE .4701 RRA .1062 RC3 .24§4 FAu .02633 RRT -.Z064 RRF -.2681 RTF .9315

FOE -.7154 FRA 1.7987 FC3-1.0485 29P 56588 S0816015.6 R23 .0753 R13 -.931§

BOE 1.8381BRA 9.3876 6C311.3740 FSP 809 $Gl16005.6 SG2 621.5 THA 179.53

EARTH TO MARS

INC 1.6731 vl 30.223

APO 241.61 V2 26.470

ETC 255.90 CLP 24.43

RAp 187.72 ECC 1.3578

INJ 2 LAT INJ 2 LONG

-15.74 32.28

18.38 207.35

-16.63 12.74

lg.28 187.48

-19.00 333.66

21.69 169.&6

ORBIT DETERMINATION ACCURACY

ST 4186.3 SR 579.1 SS 665.4

CRT -.4646'_RS .7552 CST -.9305

_SA 4221.2 MSA 563.2 SSA 20.8

EL1 4175.1 _L2 511.8 ALF 176.25

LAUNCH OATE DEC S 1964 PLIGHT TIH( 424.00

MELIOCEMTRIC CONIC

RL 147.41LAL -.O0

RF 208.97 LAP -1.85

RC 340.039 6L lt.35

FLANET_ENTR|C CON1¢

C3 22.76• VHL 4.775

LNCH _Z14TH Lh_H TIN(

• 0.00 21 8 58

• 0.00 • 35 17

100.00 28 2t) 10

tOO.D0 9 57 44

110.00 23 34 30

110.00 11 8 33

LOt. 72.90 ¥L

LOP 345.$9 VP 24.534 GAP -14.44 AZP 89.91 TAL 326.04 TAp 239.00 RCA 142.22

GP -2.49 ZAL 141.00 ZAP 24.20 (T9 173.08 ZA( 37.62 ETE 176.70 ZAC 87.47

ARRIVAL DATE FEB 2 1966

DISTANCE 923.018 EARTH TO MARS

$5.320 GAL -9.92 AZL 86.34 HCA 272.86 SMA 192.25 ECC .26021 INC 1.6567 vl 30.223

Apo 242.27 V2 26.462

ETC 255.88 CLP 24.08

OLA -2.40 RAL 813.9E RAD 6567.9 VEL 12.007 PTH 2.14 VHp 7.103 DpA -5.10 RAP 188.58 (CC 1.3752

L-I TIN( INJ LAT INJ LONG INJ RT ASC IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2171.45 -19.90 38.77 79.77 111.83 21 45 8 1571.5 -15.57 31.49

4864.41 2t.88 217.25 80.99 71.69 9 58 1 4364.4 19.28 209.62

1912.67 -19.57 19.27 79.30 113.06 23 1 2 1312.7 -16.28 12.02

468•.42 23.08 197.28 80.58 70.46 11 16 3 4096.4 20.21 189.67

1707.07 -22.43 2.25 77.89 116.50 24 3 17 1107.1 -18.69 355.11

4476.79 26.02 179.20 79.33 67.01 12 23 10 3876.8 22.68 171.64

DIFFEREHTIAL C.X:RRECTION•

TOE-1.9159 TRA 9.9TLq) TC-10.9711 2AU 3.3448

ROE .4835 RRA .09•3 RC3 .2419 FAU .02244

FOE -.70$5 FRA 1.7036 FC3 -.8521 8SP 56744

BOE 1.9765 8RA 9.9734 BC310.9738 FSlP 742

LAUNCH DATE OEC 8- _984

HELIOCENTRIC C(_4[C

RL 147.41 LAL -.00

RP 207.04 LAP -1.64

RC $40.800G_ 11.16

tet._N(TOCENTRIC f.._41C

C3 23.929 _HL 4.892

LNCH AZIATH LNCH TIME L-I TIN( INJ LAT

90.00 21 18 55 2159.11 -18.18

• 0.00 6 33 41 5000.38 22.74

100_00 22 38 47 1901.50 -19.27

100.00 • 36 30 4733.22 23.86

110.00 23 43 37 169•.52 -22.17

110.00 11 8 10 4508.96 26.86

DIFFeRENT|AL CCRRECTION9

10[-2.0584 TRAlO.3377 TC-10.3820 BAU 3.3882

ROE .5014 RflA .0904 RC3 .2380 FAU .01864

FOE -.6888 FRA 1.6068 FC3 -.6745 BSAP 56865

BOE 2.1186 8RA10.3881 BC310.3847 FSP 676

NIO-COQRSE EXECUTION ACCURACY

$GT16078.4 SGR 638.0 SG3 203.8

RRT -.2270 RRF -.2893 RTF .9224

$0816091.1 R23 .0817 R13 -.9224

S0116079.1 SG2 621.4 THA 179.48

FLIGHT TINE 426.00

DISTANCE 927.223

LOL 72.90 VL 33.326 GAL -7.09 AZt. 68.36 HCA 274.23 SMA 192.40 ECC .26282

LC_' 347.13 VP 24.335 GAP -14.61 AZP 89.88 TAL 324.68 TAP 239.11 RCA 141.83

GP -2.42 ZAL 142.30 ZAP 23.87 ETS 173.06 2AE 37.17 ETE 176.67 ZAC 87.71

DLA -3.18 RAt. 217.97 RAG 6568.D VEL 12.054 PTH 2.15 VHP 7.215 DpA -3.45

INJ LONG INJ RT ASC IHJ AZHTH IHJ TIME PC) CST TIH

38.00 81.45 112.09 21 34 54 1559.1

21•._2 83.11 72.65 9 57 1 4400.4

18.58 60.97 113.30 23 10 28 1301.5

199.58 82.72 71.43 11 15 24 4133.2

1.73 79.53 116.71 24 11 36 1098.5

181.33 $1.49 68.01 12 23 18 3909.0

MID-COURSE EXECUTION ACCURACY

_T16152.8 $6R 640.6 SG3 186.1

RflT -.2452 RflF -.3099 RTF .9112

SG916165.5 R23 .0888 R13 -.9112

30116153.5 SG2 621.0 THA 179.44

ORBIT DETERMINATION ACCURACY

ST 4277.4 SR 583.8 SS 640.8

CRT -.4857 CR_ .7711CST -.9302

LSA 4328.5 MSA 557.6 SSA 20.4

ELI 4286.9 EL2 509.1ALF 176.15

ARRIVAL DATE FEB 4 1966

EARTH TO MARS

INC 1.6403 vl 30.223

APO 242.96 V2 26.453

ETC 255.86 CLP 23.75

RAP 189.44 ECC 1.3938

INJ 2 LAT INJ 2 LONG

-15.03 30.74

20.15 211.90

-15.95 11.36

21.10 191.87

-18.40 354.61

23.63 173.65

ORBIT DETERHINATION ACCURACY

8T 4384.2 SR §88.2 SS 614.2

CRT -.5049 CRS .7866 CST -.9292

LSA 4431.6 MSA 552.1 SSA lg.9

EL1 43g4.4 EL2 506.5 ALF 176.07
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JPL TM 33-1OO EARTH--MARS TR&JEC'rORIES (VOL. I. 1964)

LAUNCH DATE DEC 5 1964

NELIOCENTRIC CC4qlC

RL 147.4| LAL -.00

RP 207.13 LAp -1.62

RC 341.$50 GL IO.??

PLAN[TOCENTRIC CONIC

C3 25.133 VML 5.014

LNCH AZMTH LMCH TII4(

90.00 21 28 43

90.OO 8 32 9

100.00 22 48 13

100.00 9 55 21

110.00 23 52 14

110.00 11 • 49

FLIGHT TIME 428.00

DISTANCE 951.347

LOL 72.90 VL 33.336 GAL -7.38 AZL 80.38 14CA 275.49 SMA

LOP 348.39 VP 24.336 GAP -14.7D AZP 89.84 TN. 323.72 TAp

GP -2.39 ZAL 143.58 ZAP 23.54 ETS 173.04 ZNE 36.54 ETE

ARRIVAL DATE FEB 4 1966

EARTH TO MARS

192.55 [CO .23554 INC 1.6258 vl 30.228

239.21 RCA 141.42 APO 243.67 VZ ZS.444

176.65 ZAC 87.95 ETC Z§5.85 CLP 23.43

DLA -3.94 RAL 219.01 RAD 6568.0 VEL 12.104 PTH 2.17 VHp

L-I TIME INJ LAT INJ 1.0146 INJ RT ASC INJ AZMTH INJ TIME

2147.61 -17.89 37.29 03.15 112.32 22 4 31

5036.0S 23.44 222.00 85.23 73.$4 9 53 6

1891.15 -18.99 17.94 82.$6 113.53 23 19 44

4767.74 24.50 201.89 84.88 72.44 11 14 48

1990.T4 -21.93 1.25 81.18 116.90 E4 20 25

4540.92 27.$5 185.47 83.$8 69.05 12 23 30

DIFFERENTIAL CCRRECTICI4S NID-COURW[ ExECUTION ACCURACY

70£-2.2003 TRA10.7728 TC-10.1993 BAU 3.4206 SGT18223.D m 143.0 SG3 139.0

ROE .$177 RRA .D80T RC3 .233S FAU .01493 RRT *._91_ -.3300 R11F .8973

FD( -.6?13 FRA 1.3054 FC3 -.5141BSP 3S933 S_18839.S R23 -0_78 RI3 -.8i73

DOE Z.2GOS BRA10.7731 BC310.2025 FSP 614 _1188Z4.7 _ 8_.4 •HA 170.40

LAUNCH DATE DEC 5 1964 FLIGHT TIN[ 430.00

HELIOCENTRIC C_4IC DISTANCE 935.451

RL 147.41LAL -.00 LOL 72.90 VL 33.344 GAL -7.66 AZL 88.39 _ 278.75 _14A

RP 207.28 LAP -I.SO LGP 349.$8 VIP 24.335 GAP -14.0T AZP 99.81 TAL 322.53 TAp

RC $42.3|4 Gi. 10_30 retP -2.33 ZAL 144.64 zAP L_.L_ (TS 173.01 ZA[ 35.91ETE

PLAN(TOCENTWIC COMIC

C3 26.424 V14L 5.140 DLA -4.$7 RAL 2ZO.OS RA, ID SSSS.1 VEL 12.1§7 PTH 2.13 V_P

LNCM AZI4TH LNCH TINS L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ A_4TH INJ TIN[

90.00 21 38 21 21_.92 -17.81 _.88 84.85 112.54 22 13 58

90.00 8 30 42 5071.45 24.10 224.38 87.42 74.67 9 53 13

100.00 ZZ 57 _1) 1881.60 -18.73 17.55 84.35 113.73 23 28 51

100.00 9 54 14 4802.00 25.27 204.20 87.08 73.47 11 14 16

110.00 0 4 30 11MI3.71 -21.71 .82 82.84 117.07 0 32 42

110.00 11 7 31 4572.SS 29.41 195.$3 D5.90 70./3 12 23 44

DIFFERENTIAL C_IIRECTIONS NID-COURS2 ExECUTION ACCURACY

TOE-2.S4R7 TNAII.181D TC3-9.8272 BAU 3.4723 $G718893.1 _ 645.5 SG$ 152.7

RDE .5344 RNA .0703 RC3 .2299 FAU .01123 RRT -.2900 RRF -.3491RTF .$794

FOE -.6514 FRA 1.3999 FC3 -.3390 BSP 57034 SGlI9305.t R23 .1068 R13 -.6795

60( 2.4029 BRA11.1892 BE3 9.8298 FSP 552 S9118894.1 sr_ $19.5 THA 179.36

• .329 OPA -5.81 RAP 190.32 ECC 1.4137

PO CST TIN IMJ 2 LAT INJ 2 LONG

1547.6 -14.71 30.05

4436.| 20.90 214.19

1291.2 -15.$5 10.74

4167.7 21.95 194.00

1090.7 -18.14 354.13

3940.9 24.55 175.69

ORBIT DETERMINATION ACCURACY

ST 4485.9 M 392.3 $_ SOS.O

CRY o.5221CRS .8020 CST -.9272

LSA 4529.7 NSA 547.1 $SA 19.5

[LI 4496.? EL2 504.0 ALF 176.01

ARRIVAL DATE FEB 8 1966

EARTH TO MARS

192.70 (CC .23838 INC 1.$073 vl 30.225

239.29 RCA 140.98 APO 244.41 V2 26.433

178.62 ZAC 80.19 ETC 255.84 CLP 23.11

7.445 D_PA -6.18 RAP 191.20 ECC 1.4349

PO CST TIN INJ 2 LAT INJ 2LONG

1336.S -14.40 _9.41

4471.5 21.76 216.49

1281.6 -15.36 10.17

4202.0 22.75 196.30

1033.7 -|7.9| 553.73

• 872.7 23.44 177.72

ORBIT DETEIOIINATION ACCURACY

ST 4582.9 SR 596.2 Ss 556.3

CRT -.S3?S ERR .8174 CST -.9241

LSA 4623.0 MSA 542.3 SSA IS.!

ELI 4594.1 EL2 501.5 ALF 175.95

LAUNCH DATE DEC 5 1964 FLIGHT TIN[ 432.00 ARRIVAL DATE FEB 10 1RS6

HELIOCENTRIC C_NIC

RL 147.41LAL -.00

RP 20T.32 LAp -1.De

RC 343.036 GL 10.02

PLAN[TOCENTRIC CONIC

C3 ST.•S9 VHL 5.272

LNCN AZI4TH LNCH TIM(

60.00 21 47 48

60.00 S 29 19

100.00 23 6 34

1DO.DO S 53 12

110.00 0 12 58

110.00 11 ? 13

DISTANCE 939.531 EARTH TO MARS

LOt. 72.90 VL 33.352 GAL -7.96 A_. 81.41 HCA 278.02 SMA 192.85 (CC .27133 INC 1.5SOT VI 30.223

LOP 350.92 VP 04.333 GAP -1S.16 AZP 89.79 TAt. 321.34 TAp 239.36 RCA 140.50 APO 245.17 V2 26.421

6P -2.32 OAL 143.07 SAP n.S2 ETS IT2.SS ONE 35.23 [TE |TS.5D ZAC SS.43 ETC 255.03 CLP 22.R1

DLA -5.39 RAL 221.04 RAO 6568.1 VEL 12.214 PTH 2.19 VNp 7.564 DpA -8.54 RAP 192.09 ECC 1.4575

L-I TIM( INJ LAT INJ LON8 INJ 07 ASC INJ AZRTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2127.01 -17.35 38.01 83.57 112.73 22 23 15 1527.0 -14.12 28.$2

510t.55 24.?1 226.77 09.61 75.71 9 54 25 4503.6 22.51 21R.80

1872.82 -18.49 13.81 8S.OS 113.92 23 37 48 12•2.8 -15:10 9.65

4833.98 25.91 203.52 89.28 74.54 11 13 40 4238.0 23.53 198.53

1677.41 -21.52 .43 84.51 117.23 0 40 54 1077.4 -17.70 553.39

4304.13 29.12 187.81 88.15 71.24 12 24 O 4004.2 26.28 179.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERI4INATIGM ACCURACY

_TIS380.3 SGR 647.5 8G3 137.0 ST 4674.2 SR 599.8 SS 525.3

RRT -._8 RRF -.3672 RTF .8564 CRT -.5514 CRS .8331CST -.9197

S9818373.1 R23 .1181 R13 -.SSGA LSA 4711.1MSA 537.9 SSA 18.7

86118331.5 _ 618.3 •HA 179.33 EL1 4686.0 EL2 439.1ALF 175.91

01FFERENTI&L CCRRECTIONS

TOE-2.4R4R 71qA11.6154 TC_L-9.4SS4 BAD 3.5187

ROE .5513 RRA .0t01RC5 .2239 FAU .00?87

FOE -.6_3 FRA 1.21102 FC3 -.2390 BSP 57072

gO[ 2.$453 BRAII.6166 KS 9.46S0 FS4P 491

LAUNCH OATS DEC 5 1944 FLIGHT TIN[ 434.00 ARRIVAL DATE FEB 12 1966

HELIOCENTRIC CCNIC

RL 14?.41 LAL -.00

MP 20?.43 LAp -1.35

RC 343.R15 r,4. 9.65

PLAN[TOCENTRIC COMIC

C3 29.264 Vt4L 5.410

LNCH AZ14TH LNCH TIM(

90.00 21 ST 3

gO.O0 S 27 59

100.00 23 15 32

lOG.DO 9 $2 13

110.00 0 21 6

110.00 11 T 4

DIFFERENTIAL CGRRECTIONS

T0(-2.6279 TRAI2.OS16 TC3-9.1161 BAU 3.$675

flOE .5691 RRA .0431 RC3 .2133 FAU .00415

FOE -.6048 FRA 1.1760 FC3 -.1228 BSP 57051

ROE 2.6886 BRA12.0517 BC3 9.1187 FSP 432

DISTANCE 943.386 EARTH TO MARS

LOL 72.90 VL 33.361 GAL -8.27 AZL 68.43 HCA 279.26 SNA 193.00 ECC .27441 INC 1.$740 V1 30.223

352.19 MP 24.331 GAP -1_.35 AZ1P 89.75 TAt. 320.14 TAp 239.41 RCA 140.04 Also 245.96 V2 26.408

r, IP -2.29 ZAL |47.29 ZAP ZZ.82 ETS 172.97 Z_M[ 34.68 ETE 176.56 ZAC 88.87 ETC 255.63 CLP 22. Sl

OLA -S.09 RAL 222.04 RAID 6588.2 V(L 12.273 PTH 2.21 VHp 7.685 DpA -6.91 RAp 192.99 ECC 1.4816

L-| TIM( |NJ LAT INJ LONG INJ RT ASC |NJ AZMTM INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2117.87 -17.11 35.45 88.30 112.91 22 32 23 1517.9 -13.86 28.28

$141.36 25.27 229.17 91.82 78.79 S 53 40 4341.4 23.21 221.11

1064.76 -18.28 16,31 8?.77 114.08 23 43 37 1264.8 -14.86 g.18

4869.$8 28.30 208.85 91.43 75.63 11 13 22 4269.7 24.23 200.77

1671.81 -21.34 .09 88.19 117.36 0 48 58 1071.8 -17.51 353.09

4835.41 29.78 190.00 00.42 72.39 12 24 lg 4035.4 27.08 181.85

HID-COURSE EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

SGT18425.8 SGR 649.S SG3 122.1 ST 4760.8 SR 603.1SS 493.1

RRT -.3129 RRF -.3836 RTF .8260 CRT -.S941CRS .8491CST -.9139

SG018438.7 R23 .1313 R13 -.8260 LSA 4794.5 MSA $33.6 SSA 18.3

S9116427.1SG2 618.9 THA 179.29 ELI 4773.1 EL2 4gG.? ALF 175.87

I785



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAt_*CN 0ATE DEC S 19GA FLIGHT TIM( 140.00

HELIOCENTRIC CONIC

RL 147.3R LAL .DO LOL 73.81 VL 31.$93 GAL

RP 244.61 LAP 1.16 LOft 168.39 VP 23.801 GAP 25.41

RC 128.220 GL •.16 GP 1.•0 ZAL 96.99 ZAP 17S.64

PLAN(TOCENTRIC CQNIC

C3 $3.444 VHL $.711 DLA •.18 RAL 177.78 RAO SS••.3

LMCH AZNTH LNCH TIN( L-I TIME INJ LAT |NJ ION•

• O.OO 16 S$ 47 _•SB.iO -87.84 Tl.|T

iO.OO T R• 17 4673._1 14.69 199.05

100.00 16 22 1 2376,73 *••.ST 50.49

IOO.OO • 44 45 4486.85 15.92 180.31

!10.00 19 41 !0 1116.48 -32.16 $0.83

110.00 9 41 54 4847.•S 19.16 114.99

ARRIVAL DATE ApR Z5 1965

DISTANCE 37•.3•0 EARTH TO MARS

-1.90 AZL ••.•l HCA 115.47 SNA 856.94 ECC .43191 |NC 1.3146 vl 30.827

AZP 90.57 TAL 353.43 TAp 108.90 RCA 147.10 APO 370.78 v2 22.$96

ET• 156.14 Z/dE 153.31ETE .56 ZAC 80.46 (TC 256.03 CLP 176.16

VEL lZ.44E PTH 2.25 VHp 11.5$10PA .42 RAP 188.27 ECC 1.5504

|NJ RT ASC INJ AZNTH |NJ TIME P• CST TIM INJ Z LAT INJ 2 LONG

51.71 96.07 17 40 O ZOSZ.• -25.84 68.78

45.7• •$.52 • 4• 11 4073.5 11.86 192.04

$1.46 98.17 18 1 35 1774.7 -Z7.01 48.03

45.17 •4.3• 9 38 38 3•26.8 12.34 173.35

30.68 102.27 Z0 16 47 1826.5 -$0.14 82.22

43.46 61.13 10 38 42 3•47.• 15.16 158.14

DIFFERENTIAL C_RRECTIQN•

TOE .S•O0 TRA-l.3498 TC3 .•066 8AU .3607

ROE -.3••5 RIIA o.8546 RC3 -.0696 FAU .Q5496

FOE -.t811 FRA .TL_• FC$-1.4633 Blip 5996

BO( .•tOT BRA 1.5T03 BC3 .•068 Flip 416

N|O-COURS( B_[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$6T 1903.0 _ 617.7 $63 158.0 ST 741.4 SR $6•.4 SS 254.Z

RRT .0373 _ -.Oil3 RTF -.7977 CRT -.6826 CRS -.3504 CST .9151

S_ BOO•.? RB3 -.083| R13 -.TRT• LSA ••5.9 MSA S•6.S SSA S$.6

$61 1905.Z $66 617.B THA .TT ELI •62.$ ELI 555.S ALF 145.88

LAUNCH DATE OEC • 1944 FLIGT4T TIM( 146.00 ARRIVAL DATE ApR Z? 1965

HELIOCENTRIC C_NIC

I_ t47.59 LAL .OOL_L 75.91 VL 38.756 GAL -1.81

ImP 244.18 LAP 1.16 LOP 190.30 VlP BS.T|O GAP B4.79

RC SR•.IIT GI. •.|• Gill 1.64 ZAL 99.10 ZAP 175.34

pLAI4(TQCIDI4TlUC COMIC

C5 51.•67 VHL 3.119 OLA 10.55 RN. IT•.ll RAD 9568.$

LNCH AZNTH INCH TIME L-| TIN• |NJ LAT |NJ

90.00 16 46 B 8•§5.95 -87.65 71.64

90.00 T B• 41 4t45.33 13.69 197.36

100.00 t9 19 31 6374.95 -89.56 50.30

100.00 • 44 58 431HD.44 15.10 170.69

110.00 19 3$ 84 6164.96 -36.14 30.74

I10.00 9 41 54 4_BB.19 18.51 183.48

OlPlq[R[NTIAL C4_R[CTION$

1_( .58T$ TRA-1.5859 TC3 .07$5 9AU .5710

RDE -.5499RNA -.8461 RC3 -.0889 FAU .O$STB

FOE -.1131 FRA .TSSB FC3-1.9498 Bill •B30

ROE .TIBO liRA 1.5456 BC$ .87$8 FSP 458

OlSTkNC[ 377.907

AZL 88.70 14_A

AZP I)0.58 TN.

ET• 1S8.05 ZA(

EARTH TO MARS

118.38 IM4A B$3.95 ECC .48017 INC 1.2995 vl $0.227

353.89 TAp 110.27 RCA 147.15 APO 360.75 V2 82.418

153.06 ET( .85 ZAC 90.$9 ETC 856.01 CLP 175.64

M(L lZ.STB pTH

INJ RT AS(: INJ

50.09 98.03 17 53 16

44.08 65,07 S 46 10

49.8• 99.17 18 56 6

43.48 63.89 9 58 17

49.08 106.35 B0 10 49

41.76 60.66 10 $1 $6

NIO-COUflI[ (XI[CUTIOR ACCURACY

$6T 1943.8 $GR 614.8 $63 164.4

RRT .0441 RRF -.0599 flTF -.8084

368 B030.7 RB3 -.0206 R13 -.8D85

$61 1944.0 $66 614.8 THA .69

B.83 VHp 11.878 DPA .30 RAP 186.64 ECC 1.5215

AZNTH INJ TIN( K) CST TIN INJ 8 LAT INJ Z LONG

2053.8 -85.85 6Z.SS

4045.3 10.41 190.41

1TT4.g -ZT.01 42.05

3799.4 11.47 171.76

1525.0 -30.10 22.11

3688.8 14.26 156.71

ORBIT DETERMINATION ACCURACY

ST 739.0 SR 563.9 SS 251.4

CRT -.6736 CRS -.$239 CST .9082

LSA 879.7 HSA 390.1 SSA 34.6

EL1 857.3 EL2 359.2 ALF 146.06

LAUNCH DATE DEC I |_64 FLIGHT TIM( 144.00 ARRIVAL DATE ApR 29 1966

HELIOCENTRIC (QNIC DISTANCE 3T9.•37

RL 147.$9 LAL .00 LOL TS.•l VL 35.618 6AL -1.64 AZL 88.78 HCA

RP 244.4• LAP 1.14 LOP 191.60 VP 85.$69 GAP 84.17 AZP 90.59 TAL

RC 130.354 6L 8.37 GP 1.69 ZAL 98.18 ZAP 174.83 ET3 159.59 ZAE

PLAN(TOCENTRIC CONIC

CS 30.061YHL 5.483 DLA 10.76 RN. 176.17 RAO 68•8.E ¥EL 12.306 PTH

LNCH AZMTH LNCH TIM( L-! TIN• INJ LAT

lO.O0 1S 48 • 8•55.49 -BT.B•

90.00 T 89 10 4617.80 13.07

100.00 18 • 50 8375.TT -80.59

100.00 • 45 T 45TB.15 14.88

110.00 19 B• 17 8163.99 -$B.18

110.00 • 41 9 4196.70 17.4S

DIFFERENTIAL C._RR(CT|ONS

TDE .5348 TRA-1.41HI4 TO3 .9SBB BAU .3868

ROE -.5380 RRA -.8585 RC3 -.0876 FAU .05856

FOE -.1080 FRA .7236 FC5-1°6865 81P •434

DOE .7548 BRA 1.5155 8C5 .9566 FRP 4•4

EARTH TO MARS

117.28 SNA 249.37 ECC .40977 |NC 1.2042 vl 30.227

354.37 TAP 111.65 flCA 147.19 APO 351.56 V2 22.440

158.87 (T( 1.07 ZAC 90.72 (TC 256.00 CLP 175.11

8.88 VHP 11.000 DPA .IS RAp 187.00 ECC 1.4947

INJ LONG INJ RT ARC IHJ AZI4TH INJ TIN•

71.56 48.48 97.97 t? 26 81

195.70 42.40 G4.SG 8 46 7

$0.56 48.85 99.14 18 48 25

177.08 41.80 $3.46 9 58 O

30.8• 47.47 108.37 20 4 41

168.00 40.03 60.13 10 51 6

MID-COURK EXECUTION ACCURACY

$6T 1984,1 _ 611.8 $63 173.3

RRT .0505 RRF -.0647 RTF -.8081

368 8076.3 RB3 -.0196 Rt3 -.6082

$61 1984.5 $62 610.9 THA .99

LAUNCH DATE DEC 8 1964

HELIOCENTRIC CDNIC

RL 14T.3R LAL .00 L(_ 73.91VL

RP 244.28 LAP 1.16 LOP 192.11VP

RC 132.477 _ 8.45 f_P 1.74 ZAL

PLAN(TOCEHTRIC C..CNIC

C3 26.558 VHL 5.544 DLA 11.64 RAL 175.35 RAO 6368.1VEL 16.845 PTH

PO CST TIM INJ 2 LAT INJ 2 LONG

2055.5 -25.68 82.97

4017.2 9.58 188.79

1775.8 -27.03 42.11

3778.2 10.60 170.22

1524.0 -$0.09 22.04

3596.7 13.35 155.29

ORBXT DETERMINATION ACCURACY

ST 768.• SR 561.1 SS 247.8

CRT -.6646 CRS -.2893 CST .8974

LSA 672.4 NSA 394.1 SSA 35.6

EL1 851.5 EL2 362.$ ALE 146.21

FLIGHT TIM( 146.00 ARRIVAL DATE MAY I 1965

DISTANCE 381.538 EARTH TO MARS

35.489 GAL -1.47 AZt. $8.73 HCA 118.19 •HA 245.17 ECC .39949 IN(: 1.2686 Vt $0.227

63.356 GAP 63.§5 AZP 90.60 T_- 354.85 TAP 113.04 RCA 147.22 APO 343.11 v2 22.468

97.24 ZAP 174.31ET$ 160.65 ZN[ 152.78 ET( 1.31ZAC 90.86 ETC 255.96 CLP 174.58

B.80 VHP 10.735 DPA .08 RAp 187.37 ECC 1.4700

INJ RT A$C INJ AZMTH ZNJ TIN• PO CST TIM |NJ Z LAT INJ 2 LONG

8057.8 -25.91 63.12

3989.8 8.69 187.18

1777.2 -87.0§ 42.20

3745.0 9.73 188.68

1523.6 -30.08 22.01

$571.4 12.44 153.90

ORBIT DETERH|HAT|ON ACCURACY

ST 731.$ SR S$8.2 SS 843.6

CRT -.6555 CRS -.2467 CST .8825

LSA 865.8 MSA 398.1 SSA 36.6

EL1 844.6 EL2 385.1 ALF 146.$3

LNCM AZI4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG

90.00 16 $4 58 2657.76 -87.28 71.52 45.86 97.89 17 19 16

SO.U0 T 29 53 4589.22 12.85 194.05 40.73 64.27 • 46 2

100.00 18 | $8 8377.18 -68.•0 50.66 46.64 99.08 18 41 35

100.00 6 45 14 4345.03 13.48 175.49 40.13 63.05 9 57 39

110.00 19 23 1 2125.$6 -38.18 30.63 45.87 106.39 19 58 84

110.00 • 40 41 4171.41 16.59 160.$4 58.58 $9.•7 10 $0 12

O|FFERENTZAL CCRR[CTI(_IS MID-COURK [XI[CUTIOR ACCURACY

TO[ .512R TRA-1.4678 TC5 1.0566 BAU .3945 $6T 2083.• S6R •08.$ SG3 188.6

RDE -.$118 RRA -.8807 RC3 -.0859 FAU .06043 RRT .0869 RRF -.0706 RTF -.8138

FOE -.09131FRA ,7818 FC5-1.8380 BSP 6615 S6B 8113.1 R23 -.0197 R13 -.8140

BDE .7273 BRA 1.4888 BC3 1.0330 FSP 488 $61 8083.9 SG2 •07.4 THA 1.08

1786



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH D&TE DEC 6 IRK4 FLIGHT TIN( 148.00 ARRIVAL DATE NAY 3 1965

HELi_ENYRIC EONIC DISTANCE 383.574 EARTH TO flARE

NL 147.3R LAL .DO LQL 75.91 VL 35.367 GAL -1.31 AZL 88.75 HCA 119.10 SNA 241.88 ECC .30971 INC t.2SDY V1 50.227

RP 243.SR LAP 1.09 LOP 193.02 VP 23.15)2 GAP 22.93 AZP 90.D1 TAL 555.34 TAP 114.44 RCA 147.16 APO 335.32 V2 28.486

SC 134.651 GL 8.55 GP 1,DO ZAL 98.87 ZAP 173.78 ST8 151.90 ZAE 152.E2 ST( !.56 ZAC 9D.RR ETC 255.97 CLP 174.04

PLANE YOCENTR l ¢ C041I ¢

C$ 27.163 VHL 5.212 DLA 11.70 RAL 274.45 RAO 6560.1 VEL 12.180 PTM 2.19 VHp 10.477 DPA -.03 RAP 107.73 ECC 1.4470

LNCH AZ14TH LNCH TINS L-I TIN( INJ LAY

90.00 16 2T 40 2660.82 -27.31

90.00 T 21) 53 4561.43 11.43

100.00 17 54 56 2379.16 -20.82

100.00 0 45 17 4318.13 12.61

110.00 19 16 35 2123.87 -3P.12

110.00 R 40 8 4141.30 15.72

DIFFERENTIAL CCI|RECTI ORS

TD( .4922 TRA-1.4376 TC3 1.1191 BAU .4065

RDE -.5005 RRA -.25P34 RC3 -.OZ$T FAU .08239

FOE -.0793 FRA .7179 FC3-1.RRD6 Blip 6795

ROE .7018 BRA 1.454R _3 1.1194 F_P 523

LAUNCH DATE DEC 6 1964

H[LIOCENTRI C C_NIC

RL 147.3R LAL .00 LOL 73.91 VL

RF 243.75 LAP 1.07 LOP 193.93 rIP

RC 136.814 GL 8.80 G4P 1.85 ZAL

PL ARE TOCDdTR I C C_NlC

INJ i.ON6 INJ RT ASC INJ AZNTH INJ TIN( PO CDT TIM INJ 2 LAT INJ E LONG

71.73 45.25 97.79 IT 12 1 L_8O.6 -25.R5 65.3R

192.43 39.08 63.91 8 45 54 3981.4 7.83 185.80

50.81 45.03 99.01 18 34 35 IT79.2 -27.08 42.$4

173.93 38.47 62.87 9 57 16 3710.1 8.05 167.16

30.84 44.28 102.39 19 51 59 1523.T -3O.OD t2.0t

159.12 38.89 59.P5 10 49 14 8548.4 11.53 152.58

MID-COURSE (XECUTIGN ACCURACy QRBIT DETERNINATION ACCURACY

SET Z063.6 VAt 805.0 363 192.3 ST 728.0 SR 555.1 88 230.3

RRT .0628 ImF -.OTIS RTF -.8199 CRT -.6473 CR8 -.2020 CAT .$656

_08 2150.4 R23 -.0_0_ R13 -.9201 LSA 055.1 MSA 401.5 8SA 37.6

SGI Lq_64.0 _2 803.7 THA 1.15 EL| 037.T EL2 387.2 ALF 146.43

FLIGHT TIN[ 150.00 ARRIVAL DATE RAY 5 1965

DISTANCE MS.TSO EARTH TO MARS

35.249 6AL -1.15 AZL 88.78 HCA 120.01 SNA 237.71 ECC, .30039 INC 1.2365 vl 50.227

P5.039 GAp _.31 AZP 90.8 p TAL 355.84 TAp 115.86 RCA 147.P9 APO 3PR.15 V2 1'2.510

95.27 ZAP 173.P4 ETA lid. T? ZSE 152.58 ETE 1.81 ZAC 91.13 ETC P55.96 CLP 175.49

C3 25.075

iNCH AZMTH LNCH TIN[ L-I TIM( INJ LAT INJ lONG INJ RT AS(: INJ AZMTH INJ TIN[

90.00 1l 20 12 PGG4.DT -ZT.34 71.91 45.64 97.67 17 4 36

90.00 7 30 R 4558.89 10.80 190.93 57.43 83.59 3 45 45

tOO.DO 17 47 45 2301.70 -23.85 50.91) 45.42 93.92 18 27 27

100.00 R 45 17 4291.4R 11.78 172.40 58.32 82.33 9 58 49

110.00 19 IO 1 2124.2R -32.13 30.69 42.87 102.36 19 45 26

110.O0 J 30 30 4121.88 "14.86 15T.73 35.04 53.88 10 48 12

DIFFERENTIAL C_IItRECTION8 MID-COURSE EtdrCUTIGN ACCURACY

TDE .4717 TNA-I.4013 TC3 1.2000 BAt) .4183 SiT 2|ODOR VAt 801.2 SG3 202.4

ROE -.4054 RRA -.8163 RC3 -.0210 FAU .0Q443 RRT .0888 RRF -.032 RTF -.8257

FOE -.OSiO FRA .71_3 FC3-2.1558 BgP 8958 _AJ 2|89.9 R23 -.02t4 R13 -.8259

BOE .R76R BRA 1.4L_D 83 1.L_92 FIP 555 Sil 2iO3.0 _ 599.7 THA 1.25

5.0ST DLA 12.18 RAL 173.55 RAO 6568.0 VEL 12.135 PTH 2.17 VHp 10.228 DFA -.13 RAP 188.0R ECC 1.4258

PC) C$T TIN INJ =' LAT INJ 2 LONG

2064 . 1 -26. OO 83 . 5?

3933 . 9 6.97 1114 . 04

1781.7 -27.12 42.52

3691 . 5 7.'J8 165 • 67

1524.3 - 30. OR 22.06

3521.7 10.62 151.1R

ORBIT DETERMINATION ACCURACY

37 721.1 RR 551.D 88 234.7

CRT -.8300 CR8 -.1518 CRY .8441

LSA 945.1 MSA 404.D SSA 89.7

EL| 82R.7 EL2 &GR.O ALF 246.48

LAUNCH DATE DEC S 1964 FLIGHT TIN[ 152.00

HELIOCENTRIC C_llC DISTANCE 388.048

RL 147.$R LAL .00 LOL 73.31VL 55.137 GAL *.99 AZL ll.Tl HCA IZ0.95

RP 243.50 LAP 1.05 LOP 194.85 VR 21.388 GAP 21.T0 AZP 90.65 TAL 556.35

Re 13R.028 GL 8.66 GP 1.91 ZAL 84.26 ZAff |72.99 ET5 153.52 ZAE 152.55

PLAN[TO¢EN111IC CONIC

C3 24.683 VHL 4.Si0 DLA 12.82 RAL 172.83 SAD 85U.0 V[L 12.086 PTH 2.16

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LGN6 INJ RT ARC INJ AZNTH

IO.O0 16 12 34 26&1|.05 -27.30 ?2.26 42.04 97.54

SO.OO T 30 s_ 45CHi.$5 9.7? 169.26 35.00 85.29

100.00 17 40 26 2384.76 -20.68 51.21 41.82 90.01

100.00 D 45 13 4285.15 10.94 170.89 35.19 62.01

110.O0 19 3 20 2125.57 -32.14 30.77 41.06 102.32

ARRIVAL DATE NAY ? 1965

EARTH TO MARS

SNA 234.39 ECC .37152 INC 1.2199 vl 30.227

TAp 117.28 RCA 147.31 APO 321.40 V2 22.535

[TE 2.07 ZAC 91.26 ETC 255.04 CLP 172.94

VHP 9.98"1 DPA -.22 RAP 188.43 ECC 1.4062

INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

16 ST 4 2068.1 -26.05 93.64

8 45 _J 3906.6 6.11 182.50

18 ZO 11 1784.8 -27.17 42.74

9 56 10 3665.2 7.11 164.20

19 30 45 1525.4 -30.11 22.14

110.00 S 30 48 4097.33 14.00 156.57 33.40 58.49 10 47

DIFFERENTIAL CatRECTION8 MID-COURSE EXECUTION ACCURACY

TDE .4509 TRA-1.3TS1 TC3 1.3028 BAU .4299 S6T 2141.6 SGR 597.3 Si3 213.1

ROE -.4Ylt RRA -.2094 RC3 -.0177 FAU .OI857 RRT .0757 RltF -.0907 RTF -.8313

FOE -.0514 FRA .7071 FC3-2.3340 9SP 7114 _ 2225.4 R25 -.0226 R13 -.8315

60£ .6521 BRA 1.3910 BC3 1.3027 FSP 589 861 2142.2 S¢_ 595.4 THA 1.31

LAUNCH DATE DEC 6 19Q4

3497.5 9.72 149.07

ORBIT DETERI41NATIC41 ACCURACy

ST 715.9 SR 548.4 S$ 230.1

CflT -.6293 CRS -.0933 CAT .8177

LSA 053.G MSA 408.4 SSA $_.8

EL1 020.2 EL2 370.9 ALF 146.46

FLIGHT TIN[ 154.00 ARRIVAL DATE NAY 9 1965

HELIOCENTRIC CGN_C DISTANCE 390.458

ML 147.39 LAL .OO LQL 73.91 VL 55.030 6AL -.83 A_. 88.80 HCA 121.64 SHA

RP 243.25 LAP 1.0_ LOP 195.76 VP 22.740 GAP 21.09 AZP 90.65 TAL 356.87 TAp

Rc 141.251 GL 8.71 GP 1.98 ZAL 93.23 zAP 17_.13 ETA 164.15 ZAE 152.59 EYE

PLAN[TO¢[NTNIC C_NIC

C3 23.591 _HL 4.05R DLA 13.07 RAL 171.62 RAO 85_8.0 _[L 12.040 PTH 2.15 VHp

EARTH TO MARS

231.32 ECC .36308 INC 1.2031 VI 30.227

118.71 RCA 147.33 APO 315.31 V2 22.560

2.34 ZAC 91.40 ETC 255.93 CLP 172.38

LNCH AZNTH LNCH TIN[ L-I TIN( INJ LAT

90.00 16 4 51 2672.55 -2T.42

R0.00 T 30 31 44?9.76 8.94

100.00 17 33 0 2388.30 -28.72

100.00 8 45 4 4239.23 10.11

110.00 18 59 32 2128.92 -32.16

110.00 9 30 2 4075.39 13.14

DIFFERENTIAL CORRECTIONS

TD( .42R0 TRA-1.3427 TC3 1.4030 8AU .4423

ROE -.4575 RRA -.20_7 RC5 -.0137 FAU .06039

FOE -.034R FRA .6993 FC3-2.5289 9SP 7245

BIDE .6272 BRA 1._580 8C5 1.4031 FSP 623

9.742 DPA -.31 RAP 188.78 ECC 1.5881

INJ LON_ IHJ RT ASC IHJ AZNTH INJ TIME PO CAT TIN INJ 2 LAT ]NJ 2 LONG

72.58 40.44 97.30 16 49 24 2072.5 -26.11 64.16

187.72 34.19 63.02 8 45 11 3879.8 5.25 180.98

51.47 40.23 98.68 18 12 48 1788.5 -27.22 42.99

169.42 33.57 61.72 9 55 44 3639.2 6.25 162.75

30.88 39.49 102.25 19 31 59 1526.9 -30.14 22.25

155.04 _1.T0 58.16 1O 45 55 3473.4 8.84 148.59

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2101.3 _ 593.2 SG3 224.5 ST 704.2 SR 544.8 SS 225.4

RRT .0833 R_ r -.0993 RTF -.8572 CRT -.6185 CRS -.0240 CAT .7839

2280.8 R25 -.0241 R13 -.83?4 LSA 819.7 HSA 412.4 SSA 41.0

S_1 2|81.g SG2 5g1.0 THA 1.40 EL1 808.6 EL2 372.9 ALF 146.38
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jp/ TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAIRACH DATE DEC E 1964

HELIOCENTRIC C(_IIC

RL t4T.3R LAL .DO LOL 73.91VL 34.928 GAL

RP 243.00 LAP 1.00 LOP 196.68 VP 22.815 GAP 20.49

RC 143.499 GL 6.75 GP Z.04 ZAL 92.17 ZAP 171.58

PLANETOCEHTRIC CONIC

C3 22.583 VML 4.?50 DLA 13.53 RAL 170.70 RAD 8567.9

LMCH AZMTH LNCH TIHE L'Z TIM( |RJ LAT INJ LOHG

90.00 13 57 D 287T.52 -27.46 72.94

90.00 7 30 36 4453.L_8 8.12 166.21

100.00 17 2S 28 2392.30 -26.76 51.76

100.00 6 44 51 4215.73 9;26 167.97

110.00 16 49 37 2128.69 -32.19 31.03

110.00 9 ST lO 4049.91 12.29 153.75

FLIGHT TIM( 156.00 ARRIVAL DATE MAY 11 1965

OISTAHC[ 392.965 EARTH TO MARS

-.68 AZL 88.81 HCA |22.76 SMA 228.47 ECC .35504 INC 1.1658 V1 30.227

AZP 90.64 TAL 357.39 TAp 120.15 RCA 147.35 APO 309.58 V2 22.585

ETS 164.70 ZkE 152.66 ETE 2.61 ZAC 91.54 [TC 255.92 CLP 171.81

VEL 11.998 PTH 2.14 VHP 9.510 DPA -.40 RAP 189.12 ECC 1.3713

|NJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT ]NJ 2 LONG

38.85 97.20 16 41 36 2077.5 -28.18 84.51

32.56 62.76 6 44 50 3853.3 4.41 179.49

38.64 98.53 18 5 19 1792.3 -27.28 43.27

31.96 61.46 9 58 S 3613.7 5.40 161.34

37,92 102.17 19 25 6 1528.9 -30.16 22.39

30.17 57.85 10 44 39 3449.9 7.96 147.34

01FFERENTIAL CCRRECTIONS

TOE .4074 TRA-1.3106 TC3 1.5039 BAU .4536

ROE -.4445 flRA -.1981RC3 -.0090 FAU .07126

FOE -.0176 FRA .6893 FC3-2.7343 8SP

DOE .6030 ERA 1.3251 BE3 1.5039 FSP

LAUNCH DATE DEC 6 1964

MID-COURSE EXECUTION ACCURACY

SGT 2219.5 SrA 586.9 SG3 236.3

RRT .0917 RRF -.1083 RTF -.8422

7441 _ 2296.3 RZ3 -.0254 R13 -.8424

665 SG1 2220.3 662 566.2 THA 1.$0

FLIGHT TIN( 158.00

01STANCE 395.565

LCI. 73.91 VL 34.830 GAL -.54 AZI. 68.83 HCA 123.68 SMA 225.61 ECC .34738 IHC 1.1681

LOP 19?.60 VP 22.489 GAP 19.89 AZP 90.65 TAL 357.91 TAP 121.59 RCA 147.37 APO 304.25

2,11 2_. 91.11 ZAP 170.98 ET6 165.17 zAE 152.78 ETE 2.90 ZAC g1.66 ETC 255.91

OLA 13.96 RAL 169.71 flAD 6567.9 V(L 11.956 PTH 2.13 VHP 9.284 OPA -.48 RAP 189.46

INJ LAT INJ LONG INJ RT ASC [NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT

-27.50 73.33 37.26 97.01 16 33 46

7.31 184.73 31.00 62.57 8 44 24

-28.80 52.08 37.06 98.37 17 57 44

8.46 166.56 30.38 61.22 9 54 22

-32.23 31.20 36.35 102.07 19 18 9

11.46 152.50 26.58 57.57 10 43 19

HELI_ENTRIC C_NIC

RL 147.$9 LAL .00

RP 242.74 LAP .97

RC 143.783 GL 8.79

PLAN[TOCEMTR|C CONIC

C3 21.t22 VHL 4.650

LNCH AZllATH LNCH TIN( L-I TIME

90.00 15 49 3 2682.91

90.00 7 30 37 4427.26

100.00 17 17 48 2398.70

100.00 8 44 33 4188.70

110.00 18 42 38 2131.23

110.00 9 36 12 4026.93

DIFFERENTIAL CCRflECTIONS

TOE .3850 TRA-1.2768 TC3 1.6066 9AU .4644

RDE -.4321 RRA -.1896 RC3 -.0036 FAU .07371

FOE .0007 FflA .6769 FC3-2.9512 BSP 7590

BiDE .3767 BRA 1.2928 BE3 1.6067 FSP 705

ORBIT DETERMINATION ACCURACY

ST 693.8 SR 541.1SS 221.0

CRY -.8071 CRS .0503 CST .7445

LSA 804.9 MSA 416.3 SSA 42.3

ELI 798.1 EL2 374.7 ALF 146.23

ARRIVAL DATE MAY 13 1965

EARTH TO MARS

Vl 30.227

vZ 22.611

CLP 171.23

ECC 1.3558

[NJ 2 LONG

2082.9 -28.23 64.89

3827.3 3.57 178.04

1796.7 -27.35 43.58

3588.7 4.56 159.95

1531.2 -30.23 22.56

3426.9 7.10 146.11

ORglT DETERMINATION ACCURACY

ST 681.5 SR 537.3 $6 217.7

CRT -.5936 CRS .1311 CST .6990

LSA 7_8.4 HSA 420.7 SSA 43.6

EL1 781.6 EL2 377.0 ALF 146.01

RID-COURSE EXECUTION ACCURACY

SGT 2257.1 SGR 584.4 SG3 248.6

RRT .1014 RRF -.1183 RTF -.8471

SG8 2331.5 R23 -.0265 R13 -.8473

SGI 2257.9 SG2 581.2 THA 1.61

LAUNCH DATE DEC 8 1964 FLIGHT TIME 160.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOL 73.91VL 34.738 GAL

RP 242.47 LAP .95 L_P 198.52 yp 22.371 GAP 19.29

RC 148.041 GL 8.80 GP 2.18 ZAL 90.03 ZAP 170.39

PLANETOCEMXRIC CONIC

C3 Z0.752 VHL 4.555 DLA 14.43 RAL 168.69 RAD 6567.8

LNCH AZMTH LNCH TIME L-| TIME INJ LAT [HJ LONG

90.00 15 41 1 2666.87 -27.55 73.74

90.00 7 30 32 4401.77 6.50 183.28

100_00 17 10 5 2401.46 -28.85 $2.43

100.00 8 44 10 4164.20 7.86 165.19

110.00 18 35 35 2133.92 -32.26 31.40

110.00 g 35 9 4004.51 10.84 151.28

OISTANCE 3g8.24g EARTH TO MARS

-.39 AZL 88.85 HCA 124.60 SMA 223.34 ECC .34010 INC 1.1500 vl 30.227

AZP 90.85 TAL 358.45*TAp 123.04 RCA 147.58 APO 299.29 V2 22.658

ETS 185.56 ZAE 152.93 ETE 3.20 ZAC 91.83 ETC 255.90 CLP 170.64

VEL 11.922 PTH 2.12 VHP 9.063 DpA -.55 RAP 189.79 ECC 1.3415

INJ RT ASC |HJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

35.69 96.81 16 25 50 2088.7 -26.32 65.29

29.43 62.38 8 43 54 3801.8 2.76 176.61

35.50 98.19 17 50 6 1801.5 -27.42 43.92

28.80 61.02 9 53 34 3564.2 3.73 158.60

34.79 101.96 19 11 g 1533.9 -30.28 22.75

27.00 57.32 10 41 54 3404.5 6.25 144.93

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3628 TRA-1.2474 TC3 1.7184 9AU .4762 8GT 2297.4 SGR 579.8 SG3 261.8 ST 688.1 SR 533.3 SS 215.8

ROE -.4202 RRA -.1836 RE3 .0028 FAU .07640 RRT .1120 RRF -.1299 RTF -.6522 CRT -.5789 CRS .2232 CST .6421

FOE .0214 FRA .6875 FC3-3.1671 BSP 7734 SGB 2369.4 R23 -.0262 R13 -.8524 LSA 770.8 MSA 425.7 SSA 45.0

DOE .5550 BRA 1.2809 BC3 1.7164 FSP 746 861 2296.4 8G2 575.9 THA 1.73 EL1 766.2 ELI 379.3 ALF 145.72

LAUNCH DATE DEC 6 1964 FLIGHT TIME 162.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC r..(_IC DISTANCE 401,012 EARTH TO MARS

RL 147.39 LAL .00 LOI. 73.91 VL 34.646 GAL -.25 AZL 88.87 HCA 125.52 SMA 221.02 ECC .33316 INC 1.1315 vl 30.227

RP 242.20 LAP .92 LOP 199.44 VP 22.259 GAP 18.70 AZP 90.66 TAL 358.98 TAP 124.50 RCA 147.39 APO 294.68 V2 22.664

RC 150.330 GL 8.81 GP 2.26 ZAL 88.93 ZAp 169.79 ET6 165.93 ZAE 153.13 ETE 3.51 ZAC 91.97 ETC 255.89 CLP 170.04

PLAN£TOCENTRIC CONIC

C3 19.949 VHL 4.466 OLA 14.87 RAL 167.65 RAO 6567.8 VEL 11.888 PTH 2.11 VHP 8.847 DPA -.62 RAp 190.12 ECC 1.3283

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LCNG INJ RT ASC |NJ AZ14TH |NJ TIME PC. CST TIN INJ Z LAT INJ Z LONG

90.00 15 32 55 2694.79 -27.60 74.19 34.13 96.60 16 17 50 2094.8 -26.40 65.72

90.00 7 30 22 4376.80 5.71

100.00 17 2 17 2406.56 -28.90

100.00 8 45 41 4140.25 6.86

110.00 18 28 28 2136.93 -32.31

110.00 g 34 0 3982.65 9.83

OIFFERENTIAL CCRRECTIONS

TDE .3556 TRA-I.Z043 TC3 1.8501 8AU .4934

ROE -.4090 RflA -.1776 RE3 .0097 FAU .07904

FOE .0420 FRA .6580 FC3-3.4302 BSP 7649

DOE .5420 BRA 1.2174 0C3 1.8501 FSP 801

161.87 27.87 62.22 8 43 19 3776.8 1.95 175.21

52.60 33.94 96.00 17 42 24 1806.8 -27.49 44.28

163.86 27.25 60.84 9 52 41 3540.3 2.92 157.28

31.63 33.24 t01.83 19 4 S 1536.9 -30.34 22.96

150.10 25.44 57.09 10 40 23 3382.7 5.43 143.78

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2344.0 SGR $75.4 SG3 275.3 ST 663.7 SR 529.5 SS 216.2

RRT .1128 RRF -.1423 RTF -.8815 CRT -.$845 CR$ .3129 CST .5626

$68 2413.6 R23 -.03g2 R13 -.8619 LSA 764.8 M3A 424.g SSA 45.7

SG1 2345.0 $G2 571.5 THA 1.89 ELI 762.2 EL2 374.1 ALF 145.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !. 1964)

LAUNCH DATE DEC S 1944 FLIGHT TIN[ 144.00 ARRIVAL DATE NAY 19 1965

HELIOCENTRIC CGO41C

RL 14T.5R LAL .00 LOt- •3.91VL

RP R41.93 LAp .RR LOP 200.37 VP

RC 15R.629 GL 0.01 GP 2.34 ZAL

PLANETOCENTR|C CON|C

CS 19.204 VHL 4.$44

LNCM AZMTH LNCH 7114[

RO.DO 13 94 49

90.00 • 30 T

100.00 16 S4 SO

100.00 8 43 6

110.00 18 21 21

110.00 R S2 43

DIFFEM(MT|AL C_RRECTIQNS

TOE .$1R7 TRA-1.1740 TC3 1.9236 BAU .4040

ROE -.3983 RRA -.1717 RC3 .0177 FAU .0815T

FOE .0393 FRA .SSSR FC3-3.6764 Blip 0155

DOE .510• DR& 1.1044 BCS S.R2SS FSP 854

O|STANCE 403.844 EARTH TO MARS

34.S61GAL -.12 AZL $8.$9 HCA 123.45 SNA 22|.87 ECC .3Z653 INC 1.11Z4 Vl 30.ZZ?

Z2.1S4 SAP 10.11 AZP 90.63 TAL 359.52 TAp lZ5.97 RCA J4T.3t APO 290.34 VZ ZZ.692

07.83 ZAP 1_.18 ETS 133.24 Z/_ 153.36 (TE 3.$4 ZAC 92.12 ETC 255.88 CLP 169.44

DLA 15.29 RAL 166.$1RAD SSGT.S VEL 11,857 PTH 2.|0 VMP S.638 DPA -.68 RAp 190.44 (CC 1.3161

L-I TIN[ ZMJ LAT INJ LONG INJ RT ASC INJ AZI4TM INJ TIME PO CMT TIN INJ Z LAT INJ Z LONG

2T01.11 -27.45 74.64 $2.58 93.37 19 g 50 2101.1 -26.48 66.17

4432.54 4.94 100.31 Z6.34 62.08 S 42 39 3TSZ.5 1.17 173.36

2411.83 -28.95 53.18 $2.39 97.$0 17 $4 4Z 1311.9 -Z•.5? 44.65

4117.02 6.09 142.36 25.71 60.68 9 51 43 $517.0 Z.14 156.01

2140.14 -32.35 $1.87 $1.71 101.70 10 57 1 1540.1 -30.40 23.19

3901.S1 9.05 140.943 23.91 36.69 10 38 4• $361.5 4.$2 142.66

MID-COURSE E)O[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 2555.§ _ STO.5 363 280.3 ST 636.4 DR 525.3 $S 216.8

RRT .1111 RIB r -.1544 RTF -.8608 CRT -.5511CRS .4279 CST .480R

_,M 2423.S R23 -.0351 R13 -.0611 LSA 733.0 MSA 434.Z OSA 47.6

$61 2336.9 lIG2 565.1THA 1.96 EL1 731.9 EL2 38|.2 ALF 144.65

LAUNCH DATE DEC 9 1964 FLIGHT TIN[ 166.00 ARRIVAL DATE MAY 21 1965

i4[LIOCENTRIC C(_IIC

RL 14Y.SR LAL .00

lip 241.$5 LAP .87

RC I34.9_ 6L 8.TR

PLAN(TOCENTRIC CONIC

C3 14.525 VHL 4.304

LNCH AZNTH LNCM TIN[

RO.OD 15 16 42

90.00 7 29 44

100.00 14 46 42

100.00 D 42 25

110.00 18 14 13

110.00 9 31 24

DIFIrI[II_NTIAL C_NRECTIONS

M .2943 llA-1.2073 TCS 2.0484 RAU .30T4

RD( -.3881RllA -.1WIT RC3 .0270 FAU .08468

FOE .09TS IRA .TSIMIFCS-3.R5?2 BSP 7474

8DE .49T1 BR4 1.2R83 BC3 t.0489 FSF 857

DISTAMCE 406.746 EARTH TO MARS

LOS. 73.01VL 34.47R GAL .01AZL 88.91HCA 127.37 SMA 216.85 ECC .32029 INC 1.0930 Vt S0.22•

LGP 201.L_9 Vff 22.034 GAp 17.53 AZP R0.66 TAL .06 TAP 127.43 RCA 147.39 APO 286.30 V2 22.720

G4P 2.42 2AL 86.73 zAP 168.56 ETS 166.51 2A( 153.63 ETE 4.19 ZAC 92.27 ETC 255.87 CLP 168.02

OLA 15.71 flAL IS3.$4sRAD 6_dST.D V(L 11.026 PTH 2.09 VHp 8.433 DpA -.73 RAP 190.76 ECC 1.3049

b-I TIN[ INJ LAT INJ I._NG INJ RT ASC INJ A_NTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2TOT.S2 -27.70 75.11 31.04 03.14 16 I 49 2107.S -26.56 $41.$3

4328.97 4.19 179.12 24.03 61.97 D 41 53 3729.0 .41 172.55

2417.33 -_).00 53.58 30.04 97.$0 17 27 0 1017.3 -27,64 45.04

4094.47 3.34 161.31 14.19 60.54 9 50 $9 3494.5 1.58 154.77

2143.34 -32.40 32.12 30.19 101.55 16 49 56 1543.5 -30.47 23.44

3941.03 D.28 147.DT L_.SR 38.72 10 37 5 3341.0 3.85 141.59

MID-COURSE EvlrCUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2533.0 SGR 5G7.4 $G3 307.5 ST SS4.4 SR 521.4 $0 251.7

RRT .1765 _ -.1005 RTF -.8614 CRT -.4732 CRS .4078 CST .5111

S6B 2390.7 R23 -.0312 R13 -.9617 LSA 739.7 MSA 479.3 $SA 47.3

SGI 2538.1Sr_ 558.0 THA 2.38 EL1 736.3 EL2 413.7 ALF 148.60

LAUNCH DATE DEC S 1944 FLIGHT TIN[ IS8.00 ARRIVAL DATE MAY 25 1345

DISTANCE 409.703 EARTH TO MARS

T3.91 VL 34.401 6AL .14 AZL 88.93 HCA 128.30 SMA 214.95 ECC .31431 INC 1.0729 Vl 30.227

90.$7 TAL .60 TAp 128.91 RCA 147.39 APO 232.52

166.75 ZN[ 153.93 ETE 4.54 2AC 92.41 ETC 255.87

MELIOCENTRIC CONIC

RL 14T.SS LAL .OO LOL

RP 241.34 LAP .84 LOP 202.22 _ 21.RS1 GAP 14.95 AZP vZ 22.740

RC 157.RSO SL S.TS GP 2.51 ZAL 85.$1 ZAP 107.93 ETS CLP 136.19

PLAN[TOCERTR|C CONIC

C3 1•.895 VML 4.230 DLA 18.12 RAL 134.43 RAO SSST.T VEL 11.802 PTH 2.09 VHP 8.233 OPA -.77 RAP 191.07 ECC 1.2945

LNCH AZI4TH LN[H TIME Log TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 8 35 2714.24 -2T.74 75.59 29.51 95.90 15 53 50 2114.3 -26.64 S?.10

90.00 T 29 15 4304.14 3.44 IT7091 23.33 61.88 8 41 1 3704.1 -.SS 171.27

100.00 IS 51 55 2422.94 -29.05 53.99 29.34 97.39 17 19 16 1823.0 -27.72 45.44

100.00 S 41 _ 4072.$8 4.61 140.11 22.70 60.43 9 49 29 3472.7 .64 153.57

110.00 18 T S 2147.08 -32.45 32.39 28.69 101.40 18 42 53 1547.1 -30.53 23.69

110.00 9 29 53 3R21.32 T.54 146.82 20.89 56.56 10 35 17 3321.3 3.10 140.56

DIFFERENTIAL C_RRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2914 TRA-I.I08T TC3 2.1897 BAU .5231) S6T 2455.9 SGR 560.2 S63 322.2 ST 615.4 RR 516.1 SS 216.4

flOE -.3778 lIRA -.1301RC$ .OSST FAU .08973 RflT .1538 RRF -.1799 RTF -.8713 CRT -.5356 CRS .3462 CST .3762

FOE .09t)1FRA .391S FCS-4.L_J)SO 8SP 7977 SG8 _516.9 R23 -.0392 R13 -.8717 LSA 708.3 MSA 433.0 SSA 51.7

DO( .4771BRA 1.1202 BC3 2.1900 FSP 919 SGI 2457,4 $62 553.2 THA 2.12 EL1 •08.3 EL2 378.7 ALF 144.14

LAUNCH OAT( DEC S 1964 FLIGHT TIN[ 170.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC

RL 147.59 LAL .00 LOL 73.91 VL

RP 241.08 LAP .82 LOP Z03.14 VP

RC 159.538 GL 8.71 GP 2.60 ZAL

pLAN[TOCENTRIC CONIC

C3 17.515 VI4L 4.161

LNCH AZMTH LNCH TIN[

90.00 15 0 32

90.00 7 26 38

100.00 1R 31 11

100.00 8 40 41

110.00 18 0 0

110,00 9 ZR ZO

DIFFERENTIAL C_qRECTIONS

TOE .2442 TRA-I.DS98 TC3 2.2991 BAU .5300

RDE -.3685 RMA -.1543 RCS .0301 FAu .09182

FDE .1262 FRA .5641 FC3-4.5912 BSP $332

DOE .4546 BRA 1.0809 BC3 2.2896 FSP 991

DISTANCE 412.719 EARTH TO MARS

34.326 GAL .27 AZL 88.95 HCA 129.24 SMA 213.18 ECC .30843 INC 1.0523 VI 30.227

21.974 GAP 16.38 AZP 90.67 TAL 1.14 TAp 130.38 RCA 147.39 AlSO 270.97 V2 22.777

84.50 ZAP tST.28 ETS 166.95 ZN[ 154.27 ST[ 4.96 ZAC 92.57 ETC 255.66 CLP 167.55

DLA 16.50 RAL 163.39 RAD 6567.7 VEL 11.777 PTH Z.08 VHp 8.039 OPA -.81 RAP 191.37 (CC 1.2849

L-I TIM( INJ LAY INJ I.C_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2720.96 -27.79 76.08 28.01 95.67 15 45 53 2121.0 -26.71 6•.58

4284.12 2.75 176.67 21.85 61.81 8 40 3 3684.1 -1.04 170.05

2429.62 -L_).IO 54.41 27.64 97.17 17 11 39 1628.6 -27.80 45.84

4051.68 5.90 158.95 21.22 60.34 9 48 12 3451.7 -.00 152.42

2150.69 -32.49 $2.66 27.20 101.25 18 35 51 1550.7 -30.60 23.95

3902.38 6.83 145.82 19.40 56.43 10 33 22 3302.4 2.37 139.57

MID-COURSE EXECUTION ACCURACY ORBZT DETERN[NATION ACCURACY

SGT 2474.6 $GR 555.3 SG3 337.8 ST 591.7 SR 511.7 SS 222.2

RRT .1703 RRF -.1968 RTF -.6744 CRT -.5127 CRS .6380 CST .2699

Sr_ 2534.2 R23 -.0406 R13 -.8746 LSA 684.0 MgA 436,6 SSA 53.5

$4_1 2476.5 362 546.8 THA 2.30 ELI 683.6 EL2 300.2 ALF 142.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_CN DATE DEC S 1984 FLIGHT 1114( IT2.OO ARRIVAL DATE MAY 27 19S5

HELIOCENTRIC CCNIC

RL 14T.39 LAL .DO

RP t4O,T9 LAP .TS

RC 1SI.SDO GL 8.$8

PLAN[TOCENTRIC CONIC

CS li.7Ti 9NL 4,0_

LNCH AZI4TN LNCH TIM(

NO.DO 14 Sl 32

90.00 7 27 S4

100.00 18 23 30

1OO.OO I 39 37

110.00 17 St 58

!10.00 9 R8 3T

DIFFERENTIAL GORRECTIONS

TDE .844D TRA-t.O$9S TC5 t.4053 BAU .5397

ROE -.35DS RRA -.1481 RC3 .0833 FAU .0R539

FOE .182R IrMA .S4tS FC3-4,R2ZO Blip 8475

BIDE .4350 BRA 1.0501 BC3 Z.408| FSP 1050

DISTANCE 415.787 EARTH TO MARS

LQL 73.91 VL 34.ES5 GAL .39 AZL 88.97 MCA 130.17 SMA 211.51 ECC .30322 IMC 1.0311 Vl 30.227

LOP 804.09 Vp El.7St GAP 15.81 AZ1P 90.$7 TAL 1.89 TAp 131.88 RCA 147.38 APO 275.65 V2 22.604

GP R.TO ZAL 83.39 ZAP 188.88 [78 167.13 Z/dE 154.65 ETE 5.38 ZAC 82.73 ETC 255.65 CLP 166.89

OLA 16.80 RAL 161.28 RAD 8587.7 VEL 11.754 PTH E.OT VHP T.849 DPA -.84 RAP 191.66 ECC 1.2761

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2727.82 -27.83 78.56 ES.51 95.43 15 38 0 2127.6 -26.79 66.05

4882.98 2.07 175.49 20.40 81.75 8 38 57 3663.0 -1.72 168.67

R434.R? -2D.14 54.82 28.35 96.98 17 4 4 1834.3 -27.87 48.25

4031.56 3.28 157.84 19.76 60.27 9 48 46 3431.6 -.78 151.38

R154.32 -32.54 32.93 25.72 101.09 18 28 53 1554.3 -30.$7 24.21

3884.27 8.15 144.86 17.R4 58.31 10 31 22 3284.3 1.68 138.62

MID-COURSE EI([CUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 8511.7 SGR 550.6 883 355.5 ST 573.2 SR 507.2 SS 231.3

RRT .1887 RRF -.8158 RTF -.87K1 CRT -.4897 CRS .7097 CST .2173

2571.4 R83 -.0428 R13 -.8785 LSA 664.8 NSA 440.8 SSA 55.4

$G1 8514.0 SG2 540.8 THA 2.48 EL1 663.1 ELI 382.3 ALF 142.03

LAUNCH DATE O_C S 1984 FLIGHT TIME 174.00 ARRIVAL DATE WAY 29 1965

M[LIQ¢ENTNIC C_IIC

NL 147.$9 LAL .00 LQI. 73.91 VL 34.188 GAL

Rff t4O.4D LAP .TS LOP 205.02 VP 21.718 GAP 15.85 AZP 90.86 TAt. 2.23 TAp 133.33 RCA 147.37 APO 272.53

NC IM.213 GL 8.58 GP 8.80 2AL 88.88 ZAP 183.95 ET8 167.28 zAE 155.06 ETE 5.84 ZAC 92.89 ETC 255.84

PLANETOCENTRIC CONIC

C3 19.t88 VIAL 4.035 OLA 17.13 RAL 161.10 MAD 8587.7 VEL 11.733 PTH 2.OT VHp 7.663 DPA -.86 RAP 191.95

DISTANCE 418.904 EARTH TO MARS

.51 AZL 88.99 HCA 131.11 SNA 209.95 ECC .29608 INC 1.0092 vl 30.227

V2 22.836

CLP 166.23

LHCM AlqATN LNCM TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

SO.DO 14 44 38 8734.17 -87.88 77.03 25.04 95.19 15 30 13 8134.2

NO.DO 7 87 O 4842.TS 1.48 174.37 18.98 81.72 8 37 43 3842.8

lO0.OO 18 15 55 2439.88 -29.19 55.23 84.88 96.75 18 58 35 1839.8

100.00 D 38 24 4012.35 2.57 158.79 18.32 60.21 9 45 17 3412.3

110.00 17 48 I 8157.89 -32.59 33.20 24.88 100.94 18 21 59 1557.9

110.00 9 R4 47 3087.03 5.50 143.95 18.50 36.21 10 29 14 3287.0

DIFFERENTIAL CCRNECTIONS MID-COURSE EXECUTION ACCURACY

TO( .E£55 TRA-l.O048 TC3 8.51S5 8AU .5481 SGT 8548.9 8Sit 546.0 $83 374.0

RDE -.3511 NRA -.1437 RC3 .077R FAU .09913 RR7 .8078 RRF -.2357 RTF -.8812

FOE .1787 FRA .5138 FC3-5.8702 BSP 8603 _ 2800.9 R83 -.0456 R13 -.8817

BDE .4173 BRA 1.0188 BC3 2.5177 FSP 1109 SG1 2545.8 SG2 533.6 THA 2.66

ECC 1.2880

INJ 2 LAT INJ 2 LONG

-26.$6 68.51

-2.37 167.74

-87.95 46.64

-1.41 150.26

-30.74 24.47

1.02 157.72

ORBIT DETERMINATION ACCURACY

ST 554.7 $R 502.6 SS 241.6

CRT -.4689 CRS .7710 CST .1453

LSA $47.7 NSA 442.8 SSA 57.4

ELI 643.2 EL2 582.8 ALF 140.95

LAUNCH DATE DEC 6 1964 FLIGHT TIM( 176.00 ARRIVAL DATE HAY 51 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .OO

RP 240.19 LAP .73

RC lS6.536 GL 8.49

PLANETOCENTR|¢ CONIC

C3 15.831 VHL 3.979

LNCH AZMYH LNCH TIM(

90.00 14 36 52

90.00 7 25 57

100.OO 16 8 27

100.00 8 37 3

110.00 17 39 10

110.0D 9 22 49

DIFFERENTIAL C-_flECTIDN$

TOE .2067 TRA -.9727

ROE -.3430 RRA -.1383

FOE .ZO56 FRA .4816

DOE .4005 8RA .9825

DISTANCE 422.086 EARTH TO MARS

LOL 73.91 VL 34.181 GAL .83 AZL 89.01 HCA 152.04 SMA 208.48 ECC .29519 INC .9866 V1 30.227

LOP 205.96 Vp 21.645 GAP 14.$9 AZP 90.86 TAL 2.77 TAp 134.81 RCA 147.55 APO 269.60 V2 22.866

GP 2.90 ZAL 61.17 ZAP IS5.28 ETS 167.41 ZA( 155.50 ETE 6.55 ZkC 95.05 ETC 255.84 CLP 165.54

DLA 17.57 RAL 160.08 MAD 6567.6 VEL 11.714 PTH 2.08 VHP 7.482 DpA -.87 RAP 192.25 ECC 1.2605

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT IHJ 2 LONG

2740.52 -27.91 77.50 23.58 94.96 I5 22 53 2140.5 -26.93 $8.97

4223.55 .80 173.29 17.54 61.69 8 38 20 3623.5 -2.99 166.56

2445.20 -29.23 55.82 23.45 96.55 16 49 12 1845.2 -28.02 47.03

3994.11 1.86 155.78 16.90 60.17 9 43 37 3394.1 -2.03 149.26

8181.36 -32.63 33.48 22.82 100.79 18 15 12 1561.4 -30.80 24.72

3850.70 4.88 143.09 15.D8 56.12 10 27 0 3250.7 .40 136.87

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.$330 BAU .5578 SGT 2578.3 SGR 54t.5 SG3 393.5 ST 535.6 SR 497.9 SS 253.2

flC_ .0940 FAU .10310 RRT .8270 RRF -.257D RTF -.8847 CRT -.4471 CRS .6216 CST .0789

FC3-5.6380 6SP 8760 $88 2832.6 R23 -.0486 RI3 -.8852 LSA 632.1HSA 442.5 SSA 5g.6

DC3 2.6347 FSP 1177 SGt 2579.4 SG2 526.8 THA 2.85 EL1 623.0 EL2 582.8 ALF 139.63

LAUNCH DATE DEC 6 1964 FLIGHT TIM( 178.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.39LAL .DO

NP 239.88 LAP .70

RC 158.857 GL S.39

PLAN(TOCENTRIC C_HIC

C3 15.413 VHL 3.926

LNCH AZMTH LNCH TIN(

90.00 14 29 16

90.00 7 24 44

100.00 16 1 O

tO0.OO 8 35 32

110.00 17 32 26

110.00 9 20 43

DIFFERENTIAL CORRECTIONS

TOE .1918 TRA -.9350

ROE -.3354 flRA -.1551

FOE .2339 FRA .4475

BOE .3863 BRA .9444

DZSTANCE 425.271 EARTH TO MARS

LOL 73.91 VL 34.059 GAL .74 AZL 89.04 HCA 152.99 SMA 207.09 ECC .28855 INC .9634 Vl 30.227

LOP 206.90 VP 21.579 GAP 14.14 AZP 90.66 TAL 3.30 TAP 136.29 RCA 147.34 APO 266.85 V2 22.897

GP 3.02 ZAL 80.07 ZAP |64.56 ETS 167.52 Z/U[ 155.97 ETE 6.86 ZAC 93.21 ETC 255.85 CLP 164.85

DLA 17.86 RAL 158.97 RAD 6587.6 VEL 11.696 PTH 2.06 VHP 7.306 DpA -.86 RAp 192.50 ECC 1.2537

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2748.61 -27.95 77.94 22.14 94.75 15 15 2 2146.6 -27.00 69.40

4205.37 .21 172.28 16.15 61.68 8 34 49 3805.4 -3.57 165.65

2450.34 -29.87 56.00 21.99 96.35 16 41 58 1850.3 -28.08 47.40

3978.88 1.37 |54.84 15.50 60.14 9 41 49 3376.9 -2.61 148.32

2164.$7 -32.67 33.71 21.40 100.65 18 8 31 1564.7 -30.86 24.95

3855.31 4.29 142.28 13.68 56.08 tO 24 39 3255.3 -.19 136.07

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7470 BAU .5665 SGT 2805.1 $GR 537.4 SG3 413.4 ST 517.3 3R 493.3 SS 267.0

RC3 .1114 FAU .10709 RRT .2459 RRF -.2801 RTF -.8885 CRT -.4330 CRS .8628 CST .00g8

FC5-6,0152 BSP 8778 SGB 2859.9 R23 -.0542 R15 -.8891 LSA 621.5 MSA 438.3 SSA 51.5

BC3 2.7492 FSP 1244 SGI 2808.5 SG2 520.2 THA 5.02 EL1 605.5 EL2 379.8 ALF 138.13
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

I?91A

LAUNCH DATE DEC G |144 FLIGHT TIN( 180.00 ARRIVAL DATE JUN 4 1165

HELIOCENTRIC C.QM$C

RL 147.SS LAL 33.Ill &AL

MP 230.51 LAff 23.511 SAP

RC 171.174 GL 1.IT GP 3.$4 2AL 71.99 ZAP $13.84 ITS

PLANETOEEMTR|C CQN|C

C$ 15.011 VHL $.lTT OLA 11.$8 RAL IS?.H IAO i567.1 VEL

DIITAUCE 428.53S EARTH TO MARS

.15 AZL 89.06 HCA $33.93 SMA 205.7t [CC .28413 IMC .131| vl 30.227

S3.IO AZP 90.65 TAL 3.84 TAp $37.76 RCA $4?.32 APO 2S4.2S V2 22.120

$17.I8 ZN[ 15S.40 [TE 7.44 ZAC 93,31 ETC 865.13 CLP lSA.14

.DO LOL 73.91VL

.ll LOP 20T.8S VP

LNCM AZNTH L_CN TIRE L-1 TIN( INJ LAT INJ L_NG

IO.OO 14 81 31 1791.31 -87.98 70.35

90.00 T 13 _ 4188.$3 -.34 $71.33

tOO.DO 13 54 O 1453.$3 -89.31 31.35

100.00 I 33 31 3HO.TS .13 $33.93

110.00 ST RS 32 8567.75 -38.71 33.14

110.00 9 $1 _9 3820.93 3.75 141.53

DIFFERENT|AL C_It_CT$QItS

15.680 PTH 8.01 VHF 7.$34 OPA -.iS 2AP ll1.TI ECC 1o8473

INJ RT ASC INJ A_NTH INJ TIN( PO CST TIN INJ 2 LAT IMJ 2 LONG

20.78 94.54 $5 T 43 £$58.$ -2?.DS Sl.Sl

54.78 $1.68 8 53 1 5Sll.3 -4.18 1t4.69

80.37 OG.|7 $6 34 53 $033.$ -21.14 47.74

14.$$ 60.18 9 39 58 3360.T -$.|6 14T.43

19.DD 1DG.38 $8 8 O $567.7 *30.92 85.18

$8.31 Sl.O0 $0 88 $0 3880.1 -.74 |$5.$8

ORBIT D[_E|MINATIO_ ACCUrACy

ST 497.0 lid 481.4 9S 281.7

CRT -.4004 CR| .8941 CST -.0314

LIA lOl.4 NRA 451.S SlA 14.0

ELl 315.$ EL8 38|.4 ALF 138.84

TD[ .1731 TRA -.11057 TC5 8.8495 BAU .375t

ROE -.3210 RRA -.1_'T NC5 .1510 FAU .$|149

FiDE .8980 FNA .4t0| FC3-6.4883 IgP IHIT3

80( .1909 IRA .9141 K3 2.8385 FSP $515

RID-COURSE EXECUTION ACCUIACY

_GT _138.3 SGR 553.7 $4;3 435.0

RRT .ZT$$ RRF -.3033 RTF -.1904

SSB 8685.9 215 -.0538 R$3 -.8933

Ill _31.3 S_ 512.8 THA 5.81

.AUNCH DATE DEC I 1904 irLIGH7 TIN[ 101.00 ARRIVAL DATE JUN t 1965

HELIOCENTRIC C_NI¢

RL 147.39 LAL .00 L_ 75.91VL 55.841 GAL

m, 231.8l LAP ,95 LQP 101.72 VP 11.461 GAP

RC !75.483 GL 8.13 GP 5.27 zAL T7.il ZAp 163.11 ITS

PLM4[TOCENTRIC CONIC

CS 14.111 _ 3.13t DLA !1.43 _ lSl.TG RAO 1591.G

LNCH AZI4TH LNCH TINE L-I TIN[ INJ bAT INJ LGNG

90.00 14 14 30 L_737.59 -N.O| TD.T_

90.00 T 21 44 4171.41 -.83 170,44

100.00 19 47 4 1459.33 -89.34 56.67

100.00 • 32 O $943.73 ._ 155,15

110.00 IT 19 _1 8170.47 -31.73 34.15

liD.DO Ill 1 5307.31 5.84 140,85

DIFFEUENT|AL _I_C_IONI

10( .1534 1WA -.8717 TC5 2.9354 BAU .510Q

RDE -.32DI R2A -.11_.4 RC3 .1385 FAU .11305

FOE .1eel _A .3591 F¢3-•.S/S9 BSP I)071

BiD( .35ll MA .IlOt BE3 2.9394 FSP t390

DISTANCE 451.797 EARTH TO MARS

.95 AZ_ 8_.0_ _.A 134.8T SNA 204.36 ECC .87993 INC .9143 Vf 30.827

15.00 AZP 90.65 TN. 4.36 TAP 1_H|._4 RCA 147.30 APO 261.83 v8 28,959

|17.Gl ZAE 137.0_ ET[ 8.00 ZAC 93.55 ETC 255.82 CLP 163.42

$1.GSS PTH 8.05 _4p G.IGG DPA -.13 RAP t13.08 [CC 1.2415

|NJ RT ASC INJ A_¢TH INJ TIN[ PO C$T TIN INJ 2 LAT INJ 8 LING

15.51 94.35 15 O 36 2157.6 -87.11 ?0.11

13.45 61.69 8 51 17 35T8.$ -4.63 195.80

il.ll _HS.O0 11 _8 4 $859.5 -_.10 40.05

18.78 10.$1 I 37 45 5345.7 -3.ll 141.tO

15.10 100.40 l? 33 31 1570.3 -30.97 23.38

1O.D5 55.85 10 19 33 3207.6 -1.25 134.68

_ID-CC_R_E EXECUTION ACCURACy ORBIT DE_ERMIMATION ACCURACT

_GT IS59.0 _ 550.3 _G3 457.5 ST 478.8 M 413.5 lI _6.4

RRT .1_4 _ -.5519 RTF -.8833 CRT -.5784 CRS .9|74 CST -.DTTl

L_rl|.4 R25 -.OGOO R$3 -.8839 LSA 601.4 NSA 4_).1 SSA 66.5

SG$ !_5.8 _G_ 505.6 THA 3.5t ELI 364.6 EL8 379.1 ALF 134.13

LAUNCH DATE DEC S 1964 PLIGHT TINS 184.00 ARRIVAL DATE JUN I IRIS

HELIOCENTRIC CQNIC D_$TANCE 435.114 EARTH TO MARS

RL 147.$9 LAL .DO LO_ T3.91VL 33.528 6AL 1.06 4ZL 19.1! HCA 135.88 SNA 203.41ECC .27594 INC .ills vl 30.227

RP 298.95 LAP .68 LQP 209.74 VP 85.409 GAP 18.53 AZP 90.14 TAL 4.19 TAp $40.71RCA |47.2_ APO 2Sl. S4 V2 22.991

RC 175.790 6L 7.1T _p 3.40 ZAb ?l,lS ZAP $_.3E ITS 167.75 ZAE 117.58 ST( I.T7 ZAC 93.73 ETC 855.81 ELF Ill. G1

_LAN[TOCEMTNIC CONIC

CI 14.351 VHL 3.TII DLA 11.11 RAL l§$,11 RAD 15t7.1 V[L 11,655 PTH 2.05 VHP 6.802 DPA -.Tg RAp IS3.2S [CC t.25_2

LNCN AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LGNG INJ RT AS(: INJ AZNTH INJ TIN[ P• CST TIN INJ 2 LAY INJ 2 LONG

90.00 14 T 48 8T18.31 -80.05 TO.O• 17.94 94.18 14 53 44 2|62.3 -27.18 70.3E

90.00 7 10 56 4137.80 -1.38 160.63 1_.10 tl.Tl 8 10 14 3557.8 -5.10 162.08

100.00 13 40 _ 84I$.41 -89.37 56.96 17.00 95.86 16 81 85 1863.5 -20.84 48.34

lOO.OO I _ 57 5931.80 -.IS 152.37 11.45 60.11 9 35 29 3331.9 -4.13 145.84

riO.DO IT 13 15 8171.07 -38.75 34.33 17,14 $00.30 IT 40 28 1372.9 -31.01 25.55

110.00 9 13 34 3793.85 8.77 14D.13 9.68 55.98 10 16 49 3195.2 -1.T8 133.98

DIFFERENTIAL C_RRECTION9

TOE .1418 T_A -.859S TC3 $.0133 BAU .388?

ROE -.314£ RRA -.1175 RC3 .$TSS FAU .28081

FDE .3118 FRA .3231 FC_-?.II•8 8SP 9540

_OE .344T IRA .1441 D¢3 3.0683 FSP 1449

LAUNCH DATE DEC l 19Q4

HELIOCENTRIC C_NIC

ML 14T.39 LAL .DO L_L 73.81VL

RP 230.33 LAp .51 LOP 810.99 VIP

RC 178.Oel GL 7.00 _ 3.54 ZAL

PLAN[TOCENTRIC C_NIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4_T 8681.4 SIR 587.7 SG3 485.0 ST 459.8 SR 470.6 SS 312.7

RRT .523D RRF -.SLOT RTF -.8962 CRT -.3597 CflS .9349 CST -.1805

2737.8 RZ3 -.0G53 R$3 -.8971 LSA 598.4 NSA 418.8 SSA 68.9

_$ 811_.O SG2 490.6 THA 3.75 ELi 547.6 EL2 374.9 ALF 131.82

FLIGHT TIN( 186.00 ARRIVAL DATE JUN 10 19t5

DISTANCE 438.4_4 EARTH TO MAR5

33.83_ GAL 1.11 AZL 0t1.$4 HCA 136.77 SNA 102.31ECC .27236 INC .86|7 Vl 30.827

81.568 GAP |8.00 AZP 90.63 TAL S.40 TAp 142.18 RCA 147.25 APO 257.30 v2 83. 014

75.81 ZAP 96_.59 ITS $_?.80 ZAE $58.17 ETE 9.54 ZAC 93.9t ETC 255.61CLP 161.92

C3 14.053 VHL 3.741 DLA 18.91 RAL $54,58 RAO 8567.6 V[L

LN_H AZ14TH LNCH TIN[ L-I TIN[ INJ LAT

90.00 14 1 1 2711.40 -88.05

10.00 ? 17 55 4144.44 -1.73

100.00 15 33 55 846G.02 -_.30

100.00 8 87 42 3919.2I -.55

llO.OO 17 7 15 2174.84 -32.8D

110.00 9 10 52 3714.00 2.34

DIFFERENTIAL C_RRECTIONS

TDE .1231 TRA -.6053 TC3 3.1517 BAU .5933

ROE -.3079 RRA -.1117 RC3 .ZOO7 FAU .12575

FOE .3492 FRA .8759 FC3-7.7481 DIP 98T5

SO( .3519 _A .6330 _C3 3.1381 FIP 1552

11.638 pTH 2.04 VNP 6.642 DpA -.TA RAp 193.50 (CC 1.1313

INJ L(J4G INJ RT ASC INJ A2NTH |NJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

79.38 16.58 14.03 14 47 8 8166.4 -27.20 70.81

168.88 10.79 65.T3 8 27 0 3544.4 -5.52 168.23

57.81 16.45 95.T3 16 $5 8 1866,8 -28.28 48.$8

161.t8 10.14 10.$$ 9 33 2 3319.3 -4.55 145.14

34.41 $§.B9 100.85 1? 43 30 1574.8 -31.04 23.35

$31.90 8.31 53.01 10 $3 50 3184.0 -2.15 133.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

_T 8?04.$ S_R 325.9 $63 505.4 5T 439.6 SiR 473.7 SS 331.2

RRT .33_4 RRF -.3819 RTF -.8979 CRT -.325D CRS .9419 C$T -.1440

$68 8T54.1 R23 -.0693 R$3 -.6989 LSA _95.8 NSA 408.R 5SA 71.4

_,$ 8T$O.T S_2 4g$.0 THA 4.03 ELt 52T.3 ELZ 3T3.3 ALF 188.52
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 6 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 12 1965

HELIOCENTR|C CON I C

RL 147.39 LAL .00 LOL 73.91VL

RP 236.31 LAP .56 LOP 211.64 VP

RC 180.373 GL ?.61GP 3.69 ZAL

FLANETOCEN•RIC CO_IIC

C3 13.779 VHL 3.712

LNCH AZMTH LNCH TIME

90.00 13 54 39

90.00 7 15 41

100.00 15 27 46

100.00 8 25 15

110.00 17 1 29

110.00 9 6 1

DIFFERENTIAL CORRECTIONS

TOE .1128 "IRA -.7728 TC3 3.2484 8AU .5999

ROE -.3016 RRA -.1062 RC3 .2284 FAU .131OG

FOE .3752 FRA .2238 FC3-8.2347 BSP 93TG

B0( .3220 SRA .7801BC3 3.2564 FSP 1641

DISTANCE 441.845 EARTH TO MARS

33.786 GAL 1.25 AZL 89.17 MCA 137.73 SMA 201.28 ECC .26856 1NC .8339 vl 30.227

21.319 GAP 11.48 AZP 90.62 TAL 5.91 TAp 143.64 RCA 147.23 APO 253.34 V2 23.056

74.78 ZAP 160.80 ETS 167.83 ZAE 158.80 ETE 10.38 ZAC 94.10 ETC 255.80 CLP 161.14

DLA 19.10 RAL 153.S0 RAD 6567.5 VEL 11.626 PTH 2.04 VHP 6.486 DpA -.68 RAp 193.72 ECC 1.2268

L-I TIME INJ LAT INJ L(XqG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2769.79 -28.07 79.62 15.24 93.91 14 40 49 2169.8 -27.23 71.06

4132.41 -2.14 168.21 9.51 61.76 8 24 33 3532.4 -5.90 161.55

2469.55 -29.41 57.41 15.11 95.62 16 8 55 1869.6 -26.32 48.78

3907.89 -.97 151.05 6.65 60.12 g 30 25 3307.9 -4.94 144.51

2176.33 -32.82 34.59 14.56 100.15 17 37 45 1576.3 -31.07 25.80

3773.88 1.95 139.07 7.03 55.87 10 10 55 3173.9 -2.54 132.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2727.6 9GR 324.9 SG3 531.5 ST 423.0 SR 468.5 SS 346.0

RRT .3819 RRF -.4241 RTF -.9002 CRT -.3076 CRS .9553 CST -.176I

SG8 2777.6 R23 -.0748 R13 -.9013 LSA 596.5 MSA 396.0 SSA 74.2

SGt 2735.2 SG2 483.8 THA 4.34 EL1 313.3 EL2 367.4 ALF 125.80

LAUNCH DATE DEC 6 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 237.98 LAp .53

RC 182.631 gL 7.40

PLANETOCENTRIC CONIC

C3 13.328 VHL 3,678

LNCH AZMTH LMCM TI_q[

90.00 13 46 37

90.00 • 13 11

100.00 13 21 54

100.00 8 22 35

110.00 16 33 58

110.00 9 3 1

DIFFERENTIAL CORRECTIONS

TOE .0993 TRA -.7417

ROE -.2937 RRA -.1008

FOE .4034 FRA .1693

BDE .3120 BRA .7485

DISTANCE 443.235 EARTH TO MARS

LOL 73.91 VL 33.739 GAL 1.34 AZL 89.19 HCA 138.68 SMA 200.31 ECC .26515 INC .8049 vl 30.227

LOP 212.60 VP 21.279 GAP 10.97 AZP 90.60 TAL 6.41 TAp 145.10 RCA 147.20 APO 233.42 V2 23.089

GP 3.85 ZAL 73.77 ZAP 159.99 ITS 167.85 ZAE 159.43 ETE 11.32 ZAC 94.29 ETC 233.80 CLP 160.35

DLA 19.26 RAL 152.43 RAD 6567.5 VEL 11.613 PTH 2.04 VHp 6.334 DpA -.60 RAP 193.94 ECC 1.2226

L-I TIME INJ LAT INJ LOnG INJ RT ASC INJ AZ14TH 1NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2772.40 -28.08 79.81 13.93 93.81 14 34 49 2172.4 -27.26 71.24

4121.77 -2.48 167.62 8.24 61.78 8 21 53 3321.8 -6.24 160.95

2471.56 -29.42 57.36 I3.80 95.53 16 3 8 1871.6 -28.34 46.92

3897.82 -1.31 130.50 7.59 60.13 9 27 33 3297.8 -5.27 143.96

2177.28 -32.83 34.66 13.26 100.11 17 32 15 1577.3 -31.09 25.87

3764.69 1.61 138.60 5.77 53.83 10 7 46 3164.9 -2.86 132.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.3367 BAU .6053 SGT 2747.1 9GR 323.3 SG3 35B.6 ST 405.2 SR 463.4 SS 364.3

RC3 .2§83 FAU .13656 RRT .4146 RRF -.4589 RTF -.9021 CRT -.2799 CRS .9603 CST -.1955

FC3-8.7393 BSP 9436 SG8 2796.8 R23 -.0803 R13 -.9054 LSA 599.1 MSA 383.1 S$A 76.7

DC3 S.3467 FSP 1733 SG1 2756.0 8GZ 476.3 THA 4.67 EL1 497.8 EL2 362.1 ALF 122.15

LAUNCH DATE DEC 6 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .OO

RP 237.68 LAp .50

RC 164.919 GL 7.18

PLANETOCENTRIC CONIC

C3 13.297 VHL 3.647

LMCM AZMTH LNCM TIME

90.00 13 42 56

90.00 7 10 27

100.00 15 16 22

100.00 8 19 42

110,00 16 30 44

110.00 9 1 50

OIFFERENTIAL CORRECTIONS

TDE .0892 TRA -.7081

ROE -.2900 RRA -.0949

FOE .4335 FRA .1081

BDE .3034 ERA .7148

DISTANCE 446.693 EARTH TO MARS

LOL 73.91VL 33.693 GAL 1.43 AZL 89.23 HCA 139.64 SMA 199.39 ECC .26191 INC .7747 V1 30.227

LOP 213.56 VP 21.244 GAP 10.47 AZP 90.59 TAL 6.91 TAp 146.55 RCA 147.17 Apo 251.62 V2 25.123

GP 4.02 ZAL 72.79 ZAP 159.16 ETS 167.85 ZAE 160.12 ETE 12.37 ZAC 94.49 ETC 255.79 CLP 159.54

DLA 19.40 RAL 151.37 RAD 6567.5 VEL 11.605 PTH 2.03 VHp 6.186 OpA -.SO RAp 194.14 ECC 1.2186

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9774.13 -28.09 79.94 12.64 93.75 14 29 10 2174.1 -27.27 71.37

4112.56 -2.78 167.10 7.00 61.81 8 19 0 3512.6 -6.53 160.43

2472.83 -29.43 57.65 12.32 93.50 15 57 35 1872.8 -28.36 49o01

3889.10 -1.60 130.02 6.35 60.15 9 24 31 3269.1 -5.57 143.47

2177.64 -32.83 34.69 11.87 100.09 17 27 1 1377.6 -31.09 25.90

3737.06 1.31 138.1g 4.53 33.84 10 4 27 3157.1 -3.18 131.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.4246 8AU .6110 SGT 2763.7 SGR 326.9 663 587.3 ST 387.9 SR 458.2 Ss 380.9

RE3 .2909 FAU .14240 RRT .4477 RRF -.4950 RTF -.9044 CRT -.2623 CRS .9622 CST -.2212

FC3-9.2709 8SP 9510 SG8 2813.5 R23 -.0874 R13 -.9058 LSA 603.1M$A 368.l SSA 79.6

BC3 3.4369 FSP 1830 SG1 2776.1SG2 469.4 THA 5.02 ELI 483.3 EL2 353.5 ALF 118.73

LAUNCH DATE DEC 6 1964 FLIGHT TIME 194,00 ARRIVAL DATE JUN IB 1965

HELIOCENTRIC CONIC

RL 147,39 LAL ,00

RP 237.31 LAp .47

RC 187.176 GL 6.93

PLANETOCENTfllC CONIC

C3 13.086 VHL 3.617

LNCH AZ14TH LNCH TIME

90.00 13 37 36

90.00 7 7 27

100.00 13 11 12

100,00 8 16 34

110.00 16 43 46

110.00 8 56 29

DISTANCE 452.138 EARTH TO MARS

LOL 73.91 VL 33.630 GAL 1.32 AZL 89.26 HCA 140.60 ,_MA 199.53 ECC .23883 INC .7434 Vl 30,227

LOP 214.52 VP 21.213 GAP 9.97 A ZP 90.37 TAL 7.39 TAp 148.00 RCA 147.14 APO 249.91 V2 23.157

GP 4.20 ZAL 71.82 ZAP 138.32 ETS 167.83 ZAE 160.82 ETE 13.53 ZAC 94.69 ETC 255.79 CLP 158.71

DLA 19.50 RAL 130.33 RAO 6367.3 VEL 11.396 PTH 2.03 VHp 6.041DpA -.39 RAp 194.33 ECC 1.2154

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

2774.93 -29.09 80.00 11.37 93.72 14 23 33 2174.9 -27.26 71.42

4104.83 -3.03 166.67 3.79 61.83 8 13 51 3504.8 -6.77 159.99

2473.25 -29.43 37.68 11.23 93.48 1§ 32 23 1873.2 -28.36 49.04

3881.74 -1.83 149.62 3.13 60.16 9 21 16 3281.7 -5.81 143.07

2177.35 -32.83 34.67 10.71 100.10 17 22 3 1577.4 -31.09 25.88

3730.40 1.06 137.84 3.32 33.63 10 1 0 3150.4 -3.43 131.64

ORBIT DETERMINATION ACCURACY

ST 372.0 SR 452.8 SS 395.5

CRT -.2601CRS .9615 CST -.2578

LSA 607.6 MSA 351".9 SSA 82.6

EL1 476.2 EL2 341.5 ALF 116.36

DIFFERENTIAL CCARECTIONS

TOE .0833 TRA -.6729 TC3 3.5130 BAU .6172

ROE -.2843 RRA -.0890 RC3 .3261 FAU .14849

FOE .4589 FRA .0420 FC3-9.8236 9SP 9474

BOE .2965 8RA .6788 BC3 3.3281 FSP 1928

MID-COURSE EXECUTION ACCURACY

SGT 2784.9 9GR 330.1 SG3 617.3

RRT .4803 RRF -.3320 RTF -.9070

SG8 2834.9 R23 -.0937 R13 -.9096

SGI 2796.9 SG2 463.0 THA 3.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
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LAUNCH DATE DEC 6 1964 FL|GHT TIN( 196.00 ARRIVAL DATE JUN ZD 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .OD

RP 234.gR LAp .44

RC 189.421 ;L 8.88

PLANI[TOCENTRIC CONIC

C3 12.892 VHL 3.391

LNCH AZMTH LNCH TI_

90.00 13 32 46

90.00 7 4 10

lOD.OO 13 6 24

100.00 8 13 13

110.00 16 41 8

110.00 6 54 58

OISTANCE 455.647 EARTH TO MARS

LOL 73.91 VL 33.809 GAL 1.60 AZL 89.29 HCA 141.57 SNA 197.71 ECC .25591 INC .7103 vl 30.227

LOP 215.48 VP 21.185 GAp 9.48 AZP 90.56 TAL 7.87 TAp 149.43 RCA 147.11 APO 248.30 V2 23.1R1

GP 4.39 ZAL 70.88 ZAp 157.45 (TS 167.83 ZAE 161.54 ETE 14.87 ZAC 94.90 ETC Z55.78 CLP 157.86

OLA 18.57 RAL 149.31 RAD 6567.5 VEL 11.588 PTH 2.03 VHp 5.900 DpA -.26 RAp 194.51 ECC 1.2122

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2¥74.8? -28.09 79.98 10.13 93.73 14 19 O 2174.7 -27.28 71.41

4069.65 -3.23 166.32 4.59 61.85 8 12 28 3498.8 -6.97 159.64

2472.72 -29.43 57.64 1D.01 95.50 15 47 37 1872.7 -28.35 49.00

3675.63 -2.05 149.29 3.94 60.17 9 17 48 3275.8 -6.01 142.74

2176.34 -32.82 34.59 9.46 100.15 17 17 24 1576.3 -31.07 25.80

3744,98 .85 137.56 2.13 55.83 9 57 23 3145.9 -3.64 131.35

OlFFEREMTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY

TOE .0999 TRA -.6471 TC3 3.5665 BAU .6182 SGT 2769.3 SGR 535.3 SG3 648.2

ROE -.2?92 RRA -.0829 RC3 .3641FAU .15474 RRT .5186 RRF -.5706 RTF -.9073

FOE .4676 FRA -.0239 FC-10.3915 BSP 9659 SG8 2840.2 R23 -.1020 R13 -.9091

BiDE .2878 BRA .6325 BC3 S.5870 FSP 2041 SG1 2803.4 SG2 455.4 THA 5.84

FLIGHT TIN( 198.00

HELIOCENTRIC CONIC DISTANCE 459.160

RL 147.39 LAL .00 LOL 73.91VL 35.570 GAL 1.68 AZL 89.32 HCA 142.53 SMA 196.93 ECC .25315

RP 236.64 LAp .41 LOP 216.45 VP 21.161 GAP 8.99 AZlP 90.54 TAL 6.33 TAp 150.$6 RCA 147.08

RC 191.655 Gi- 6.38 GP 4.60 ZAL 69.97 ZAP 158.55 ETS 187.81ZA( 162.27 ETE 16.38 ZAC 95.12

PLANETOCENTRIC CONIC

C3 12.714 VHL 3.569 OLA 19.61 RAt. 148.30 RAD 6567.5 VEL 11.580 PTH 2.03 VHp 5.763 DpA -.11

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIN

90.00 13 28 18 2775.33 -28.08 TD.U 8.91 93.76 14 14 31 2173.3

90.00 7 0 $5 4094.02 -3.38 186.06 3.42 61.87 8 8 49 3494.0

100.00 15 1 59 2471.24 -29.42 57.53 8.78 95.56 15 43 10 1871.2

100.00 8 9 36 3871.35 -2.21 149.05 2.77 60.18 9 14 7 3271.3

110.00 16 36 48 2174.58 -32.80 34.48 8.24 100.22 17 13 3 1574.6

110.00 8 51 18 3740.77 .69 137.34 .96 55.82 9 53 36 3140.8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .0628 TRA -.8173 TC3 3.6365 BAU .6219 _M;T 2000.7 _ 542.7 SG3 681.3

ROE -.2739 RRA -.0785 RC3 .4057 FAU .16147 RRT .5549 RRF -.6096 RTF -.9088

FOE .5122 FRA -.0997 FC-10.9950 BSP 9710 SG8 2852.7 R23 -.1106 R13 -.9109

BOE .2810 BRA .6221 6C3 3.6589 FSP 2154 SG! 2817.2 SG2 446.8 THA 6.30

LAUNCH DATE DEC 6 1964

ORBIT DETERMINATION ACCURACY

ST 355.6 _kq 447.5 9S 412.8

CRT -.2213 CRS .9598 CST -.2565

LSA 611.5 MSA 340.4 SEA $5.2

EL1 463.0 (L2 355.2 ALF 111.82

ARRIVAL DATE JUN 22 1965

EARTH TO MARS

INC .6760 Vl 30.227

APO 246.78 V2 23.226

ETC 255.78 CLP 156.98

RAp 194.68 ECC 1.2092

|NJ 2 LAT INJ 2 LONG

-27.26 71.31

-7.11 159.38

-28.34 48.90

-6.18 142.49

-31.04 25.68

-3.90 131.13

ORBIT DETERMINATION ACCURACY

ST 340.6 SR 442.0 SS 426.9

CRT -.2082 CRS .9559 CST -.2767

LSA 615.6 MSA 326.9 SSA 88.3

ELI 454.1 EL2 324.3 ALF 109.16

LAUMCH DATE DEC E _994 FLIGHT TIM( 200.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .DO

RP 239.ZS LAp .38

RC 193.877 GL 8.0T

PLAMETOCEHTRlC CONIC

C3 12.551 VHL 3.543

LNCH AZNTfl LNCH TIME

90.00 13 24 18

go. D0 9 SG 43

100.00 14 57 59

100.00 6 5 43

110.00 16 32 49

110.00 8 47 22

DISTANCE 462.696 EARTH TO MARS

LOt. 73.91 VL 33.532 GAL 1.76 AZL 89.36 HCA 143.50 SNA 196.20 ECC .25052 INC .8400 vt 30.227

LOP 217.42 VP 21.140 GAP 8.51 A ZP 90.51 TAL 8.79 TAp 152.29 RCA 147.05 APO 245.35 V2 23.261

GP 4.82 ZAL 69.D8 ZAp 155.63 ETS 167.77 ZA( 163.03 ETE 18.09 ZAC 95.35 ETC 255.77 CLP 156.08

OLA 19.82 RAL 147.31 RAD 8587.5 VEL 11.573 PTH 2.02 VHp 5.629 DpA .06

L-I TIN( INJ LAT *INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2770.84 -28.07 79.70 7.71 93.87 14 10 28 2170.8

4090.99 -3.47 165.90 2.27 61.88 8 4 54 3491.0

2468.72 -29.40 57.35 7.59 95.65 15 39 8 1868.7

3868.$4 -2.31 148.86 1.62 60.19 9 10 11 3268.3

2172.02 -32.77 34.26 7.03 100.33 17 9 1 1572.0

3737.81 .57 137.19 359.82 55.82 9 49 40 3137.8

RAp 194.84 ECC 1.2086

INJ 2 LAT INJ 2 LONG

-27.24 71.13

-7.21 159.21

-28.31 48.72

-6.26 142.32

-30.99 25.49

-3.91 130.98

DIFFERENTIAL C_RRECTIC445

TOE .0574 "IRA -.3684 TC3 3.6887 BAU .6237

ROE -.2698 RRA -.0699 RC3 .4503 FAU .16834

FOE .3348 FRA -.1790 FC-11.8119 OSP 9744

BOE .2748 BRA .3925 9C3 S.7171FSP 2271

LAUNCH DATE DEC 6 1964

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 235.94 LAp .35

RC 196.086 GL 5.74

PLANETOCENTRIC CONIC

C3 12.401VHL 3.521

LNCH AZNTH LNCH TIME

90.00 13 20 43

MID-COURSE EXECUTION ACCURACY

SGT 2804.2 SGR 552.4 SG3 715.3

RRT .5907 RRF -.6482 RTF -.9097

SG8 2850.1 R2S -.1204 R13 -.9121

SG1 2823.6 SG2 442.7 THA 6.80

FLIGHT TIME 202.00 ARRIVAL DATE JUN 26 1965

DISTANCE 466.254 EARTH TO MARS

LOL 73.91 VL 33.496 GAL 1.83 AZL 89.40 HCA 144.47 $44A 195.51 [CC .24804 INC .6022 Vl 30.227

LOP 216.$9 VP 21.122 GAP 8.04 AZP 90.49 TAL 9.23 TAp 153.70 RCA 147.01 APO 244.00 V2 23.297

G.P 5.05 ZAL 68.21 ZAp 154,69 ETS 167.72 Z_E 163.79 ETE 20.06 ZAC 95.59 ETC 255.77 CLp 155.16

DLA 19.59 RAL 146.35 RAD 6567.5 VI[L 11.567 PTH 2.02 VHP 5.499 DPA .25 RAp 194.98 ECC 1.2041

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=O CST TIM INJ 2 LAT INJ 2 LONG

2767.12 -28.06 79.43 6.54 94.01 14 G 52 2167.1 -27.20 70.87

ORBIT DETERMINATION ACCURACY

ST 326.5 SR 436.3 SS 439.8

CRT -.2015 CRS .9507 CST -.3012

LSA 619.4 MSA 313.6 SSA 91.4

ELI 446.4 ELZ 312.6 ,IILF 107.23

90.00 6 52 33 4089.60 -3.52

100.OO 14 54 24 2465.10 -29.38

100.00 8 1 35 3868.85 -2.36

110.00 16 29 11 2168.60 -32.72

110.00 8 43 18 3738.12 .51

DIFFERENTIAL CORRECTIONs

TOE .0339 TRA -.5591 TC3 S.7443 BAU .6262

ROE -.2837 RRA -.0629 RC3 .4989 FAU .17564

FOE .5560 FRA -.2636 FC-12.2621 OSP 9741

BDE .2692 BRA .5626 BC3 3.7774 FSP 2394

165.82 1.14 61.88 8 O 43 3489.6 -7.25 139.13

5T.08 6.41 95.79 13 35 29 1863.1 -28.26. 48.46

148.80 .49 80.19 9 G 1 3266.8 -6.31 142.24

34.00 5.85 100.48 17 5 19 1568.6 -30.93 25.24

137.10 358.70 55.82 9 45 34 3136.1 -S.98 130.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2809.7 $GR 565.1 SG3 751.3 ST 312.8 SR 430.4 SS 451.8

RRT .6260 RRF -.6665 RTF -.9110 CRT -.2030 CRS .9442 CST -.3307

SGB 2865.9 R23 -.1309 R13 -.9137 LEA 623.0 MSA 300.2 SEA 94.7

SG1 2832.4 SG2 437.2 THA 7.35 ELI 439.3 EL2 300.0 ALF 106.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE DEC 6 1964

HELIOCENTRIC CONIC

RL 147.39 LAL ,00

RP 235.59 LAP .32

RC 198.280 GL 5.38

PLANETOCENTRIC CONIC

C3 12.264 VHL 3.502

LNCH AZMTH LNCH TIME

90.00 13 17 39

9O.0O 6 48 3

100.00 14 51 15

100.00 7 57 9

110.00 16 25 53

110.00 8 39 1

FLIGHT TI_E 204.00 ARRIVAL DATE JUN 28 1965

DISTANCE 469.833 EARTH TO MARS

LOL 73.91VL 33.462 GAL 1.90 AZL 89,44 HCA 145.45 SMA 194.85 ECC ,24568 INC .5623 vi 3D.?Z?

LOP 219.36 VP 21.108 GAp 7.58 AZP 90.46 TAL 9.66 TAp 155.11 RCA 146.98 APO 242.72 vZ 23.335

GP 5.30 ZAL 67.38 ZAp 153.72 ETS 167.66 ZAE 164.56 ETE 22.32 ZAC 95.84 ETC 255.76 CLP 154.22

DLA 19.55 RAL 145.40 RAD 6567.5 VEL 11.561 pTH 2.02 VHp 5.372 DpA .46 RAP 195.11ECC 1.2018

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2762.15 -28.03 79,07 5.38 94.19 14 3 42 2162.1 -27.16 70.51

4089.85 -3.51 165.83 .02 61.88 7 36 13 3489.8 -7.24 159.14

2460,37 -29.34 56.73 5.25 95.97 15 32 15 1860.4 -28.21 48.12

3866.86 -2.36 148.80 359.39 60.19 9 1 36 3266.9 -6.31 142.24

2164.29 -32.67 33.68 4.68 100.67 17 1 57 1564.3 -30.85 24.93

3735.70 .49 137.08 357.60 55.82 9 41 16 3135.7 -3.99 130.87

DIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACY

TOE .0657 TRA -.5172 TC3 3.8326 BAU .6349 SGT 2832.5 SGR 581.0 SG3 790.6

ROE -.2583 RRA -.0550 RC3 .5528 FAU .18568 RRT .6561RRF -.7233 RTF -.9148

FDE .5635 FRA -.3646 FC-12.9665 BSP 9410 SGB 2891.5 R23 -.1439 R13 -.9180

BDE .2665 BRA .5201BC3 3.8723 FSP 2502 SGt 2858.7 SG2 434.5 THA 7.85

LAUNCH DATE DEC 6 1964 FLIGHT TIME 206.00

ORBIT DETERMINATION ACCURACY

ST 301.0 SR 423.7 SS 454.8

CRT -.2881CRS .9328 CST -.4348

LSA 623.9 MSA 278.4 $SA 101.0

ELI 439.0 EL2 278.1 ALF 109.78

ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CONIC DISTANCE 473.430 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 33.430 GAL 1.97 AZL 89.48 HCA 146.43 SMA 194.23 ECC ,24344 INC .5Z03 VI 30.227

RP 235.24 LAp .29 LOP 220.34 VP 21.096 GAP 7.12 AZP 90.43 TAL 10.08 TAp 156.50 RCA 146.95 APO 241.52 V2 23.369

RE 200.460 GL 5.00 GP 5.57 ZAL 66.57 ZAp 152.72 ETS 167.59 ZAE 165.33 ETE 24.94 ZAC 96.10 ETC 255.75 CLP 153.25

PLANETOCENTRIC CONIC

C3 12.138 VHL 3.484 DLA 19.43 RAL 144.47 RAD 6567.5 VEL 11.555 pTH 2.02 VHp 5.249 DPA .70 RAp 195.23 ECC 1.1998

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 15 7 2755.74 -28.00 78.60 4.25 94.42 14 1 3

90.00 6 43 15 4091.88 -3.45 165.94 358.94 61.88 7 51 26

100.00 14 48 35 2454.34 -29.30 56.29 4.11 96.20 15 29 29

100.00 7 52 28 3868.51 -2.30 148.89 358.31 60.19 8 56 56

110.00 16 23 0 2158.96 -32.60 33.28 3.53 100.90 16 58 59

110.00 8 34 32 3736.66 .53 137.13 356.54 55.82 9 36 49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .0487 TEA -.5063 TC3 3.8186 BAU .6275 SGT 2804.5 SGR 600.7 SG3 828.0

ROE -.2536 RRA -.0476 RC3 .6087 FAU .19119 RRT .6936 RRF -.7590 RTF -.9120

FDE .5892 FRA -.4496 FC-13.6368 BSP 9788 SGB 2868.1 R23 -.1545 R13 -.9158

BD£ .2583 8RA .5085 BE3 3.8668 FSp 2660 SG1 2836.0 $G2 427.9 THA 8.65

INJ 2 LONG

70.05

159.26

47.68

142.33

24.55

130.92

ORBIT DETERMINATION ACCURACY

ST 288.0 SR 418.1 55 470.4

CRT -.2140 CRS .9271 CST -.3921

LSA 626.3 MSA 276.3 SSA 101.7

ELI 426.1 EL2 276.0 ALF 104.65

PO CST TIN INJ 2 LAT

2155.7 -27.09

3491.9 -7.18

1854.3 -28.13

3268.5 -6.25

1559.0 -30.76

3136.7 -3.96

LAUNCH CAT[ DEC 6 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC C{_NIC

RL 147.39 LAL .00

RP 234.89 LAF .26

RC 202.623 GL 4.59

PLANETOCENTRIC CONIC

C3 12.O22 VHL 3.467

LNCH AZHTH LNCH TIME

90.00 13 13 3

90.00 6 38 5

100.OO 14 46 22

IOO.OO 7 47 28

110.0D 16 20 28

110.O0 8 29 51

DISTANCE 477.047 EARTH TO MARS

LOL 73.91 VL 53.599 GAL 2.03 AZL 89.52 HCA 147.41 SMA 193.65 ECC .24153 INC .4760 vl 30.2Z7

LOP 221.52 VP 21.088 GAP 6.67 AZP 90.40 TAL 10.48 TAF 157.89 RCA 146,92 APO 240.38 v2 23.405

GF 5.85 ZAL 65.80 ZkP 151,69 ETS 167.52 ZAE 166.09 ETE 27.98 /AC 96.)8 ETC 255.74 CLP 152.26

DLA 19.29 RAL 143.57 RAD 6567.5 VEL 11.550 pTH 2.02 VHp 5.129 DpA .97 RAp 195.33 ECC 1,1979

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2747.97 -27.96 78.04 3.14 94.70 13 58 51 2148.0 -27.01 69.50

4095.61 -3.33 166.15 357.87 61.86 7 46 21 3495.6 -7,06 159.47

2447.08 -29.25 55.76 2.99 96.48 15 27 9 1847.1 -28.04 47.16

3871.74 -2.19 149.07 357.25 60,18 8 52 0 3271.7 -6.15 142.51

2152.64 -32.52 32.80 2.40 101.16 16 56 21 1552.6 -30.64 24.09

3738.94 .62 137.25 355.49 55.82 9 32 10 3138.9 -3.87 131.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0488 IRA -.4803 TC3 3.8438 BAU .6271 SGT 2796.1SGR 624.2 SG3 868.7 ST 276.6 SR 411.5 SS 477.?

ROE -.2486 RRA -.0392 RC3 .6705 FAU .19942 RRT .7242 RRF -.7922 RTF -.9124 CRT -.2357 CRS .9164 CST -,4345

FDE .6009 FRA -.5526 FC-14.3604 BSP 9775 SGB 2865.0 R23 -.1679 R13 -.9168 LSA 626.6 MSA 264.1 SSA 105.6

BDE .2533 8RA .4819 BE3 3.9018 FSP 2802 9G1 2833.3 SG2 424.8 THA 9.40 ELI 420.2 EL2 263.3 ALF 105.02

LAUNCH DATE DEC 6 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC DISTANCE 480.682 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 33.370 GAL 2.09 AZL 89.57 HCA 148.39 SMA 193.09 ECC .23932 INC .4292 vl 50.227

RP 234.53 LAP .22 LOP 222.31 VP 21.082 GAP 6.23 AZP 90,37 TAL 10.87 TAp 159.26 RCA 146.88 APO 239.31 V2 23.442

RC 204.770 GL 4.15 GP 6.16 ZAL 65.05 ZAp 150.64 ETS 167.43 ZAE 166.83 ETE 31.52 ZAC 96.67 ETC 255.74 CLP 151.23

PLANETOCENTRIC CONIC

C3 11.916 VHL 3.452 DLA 19.10 RAL 142.69 RAD 6567.5 VEL 11.546 PTH 2.02 VHp 5.013 DpA 1.26 RAp 195.42 ECC 1.1961

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 11 30 2738.74 -27.90 77.37 2.04 95.03 13 57 9 2138.7 -26.91 68.84

90.00 6 32 36 4101.12 -3.15 166.46 356.83 61.84 7 40 57 3501.1 -6.89 159.78

100.00 14 44 37 2438.49 -29.18 55.13 1.89 96.80 15 25 16 1838.5 -27.93 46.55

100.00 7 42 10 3876.61 -2.03 149.34 356.21 60.17 8 46 47 3276.6 -5.98 142.78

110.00 16 18 21 2145.24 -32.42 32.25 1.28 101.48 16 54 6 1545.2 -30.50 23.56

110.00 8 24 56 3742.61 .76 137.44 354.46 55.82 9 27 18 3142.6 -3.73 131.23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0E TERNINATION ACCURACY

TDE .0508 IRA -.4563 TC3 3.8541BAU .6251 5GT 2780.3 SGR 651.9 5G3 910.6 ST 267.0 SR 404.5 SS 480.9

ROE -.2433 RRA -.0302 RC3 .7372 FAU .20788 RRT .7519 RRF -.8226 RTF -.9122 CRT -.2683 CRS .9038 CST -.4842

FCE .6066 FRA -.6606 FC-15.1026 BSP 9772 SGB 2855.7 R23 -.1826 R13 -.9175 LSA 624.8 MSA 252.5 SSA 110.0

BDE .2486 BRA .4573 BE3 3.9240 FSp 2953 SG1 2824.1 SG2 423.1 THA 10.23 EL1 414.7 EL2 250.9 ALF 106.06
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH 0ATE DEC 6 1964 PLIGHT TIRE 212.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .OO

RP 234.17 LA9 ,t9

RC 206.900 GL 3.68

PLANETOCENTRIC CONIC

C3 tl.et9 VHL 3.436

LNCH AZNTH LNCH TIME

90.00 13 10 30

9O.OO 6 26 45

lOO.OO 14 43 22

100.00 7 36 34

110.00 16 16 38

110.00 8 19 47

DIFFERENTIAL CDRRECTIONS

TOE .0536 TRA -.4336

ROE -.2379 RRA -.0203

FOE .6070 FRA -.7766

SO( .2439 BRA .4341

DISTANCE 484.335 EARTH TO MARS

LOt. 73.91 VL 33.342 GAL 2,15 AZL 89.62 HCA 149.38 SMA 192,57 ECC .Z3743 INC .3790 Vl 30.227

LOP 223.29 _p 21.079 GAP 5.79 AZP 90.33 TkL 11.25 TAp 160.63 RCA IA6.65 APO 238.29 V2 23.479

GP 6.49 ZAL 64.34 Zip 149.55 ETS 167.33 ZAE 167.53 ETE 35.66 ZAC 96.98 ETC 255.73 CLP 150.18

TC3 3.6633 BAU .6238

RC3 .8105 FAU .21690

FC-13.8875 BSP 9734

BC3 3.9474 FSP 3104

OLA 18.68 RAL 141.$3 RAD 6567.5 ¥[L 11.542 PTH 2.01 _HF 4.900 DpA 1.3g RAP 1g3.30 ECC 1.1945

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIRE PO CST TIN INJ 2 LAT INJ Z LO_I;

2727.96 -27.84 76.39 .96 95.41 13 55 58 2128.0 -26.79 68.07

4108.43 -2.91 166.87 355.60 61.82 7 35 13 3508.4 -6.66 160.19

2426.50 -29.10 54.40 .80 97.18 15 23 50 1826.5 -27.80 45.64

3863.16 -1.81 149.70 355.19 60.16 6 41 17 3283.2 -5.76 143.15

2136.71 -32.30 31.61 .18 101.84 16 52 14 1536.7 -30.34 22.95

3747.71 .95 137.70 353.46 55.83 9 22 15 3147.7 -3.54 131.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SCeT 2765.4 _ 684.9 SG3 955.2 ST 258.5 SR 397.0 $s 482.6

RRT .7774 RRF -.8505 RTF -.9120 CRT -.3063 CRS .6867 CST -.5374

S_ 2849.0 R23 -.1978 R13 -.9183 LSA 621.3 MSA 241.2 SSA 114.9

SCeI 2817.4 SGZ 422.8 THA 11.15 ELI 409.3 EL2 238.5 ALF 107.44

LAUNCH DATE DEC 6 1964 FLIGHT TIME 214.00 ARRIVAL DAXE JUL 9 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .OO LOt. 73.91VL

RP 233.80 LAP .16 LOP 224.28 VP

RC 209.Gll GL 3.18 GP 6.84 ZAL

PLAN[TOCENTRIC CONIC

C3 11.731VHL 3.425

LNCH AZMTH LMCH Tlt_

90.00 13 10 1

9D.O0 6 20 32

100.00 14 42 36

100.00 7 30 37

110.00 16 15 19

110.00 8 14 24

DIFFERENTIAL CORRECTIONs

TOE .0586 TRA -.4121 TC3 3.8578 8AU .6209

ROE -.2322 RRA -.0100 RC3 .6893 FAu .22605

FOE .6017 FflA -.8970 FC-1&.6627 BSP 9704

8DE .2395 8RA .4123 BE3 3.9590 FSP 3268

DISTANCE 488.005 EARTH TO MARS

33.315 GAL 2.Zl AZI. 89.67 HCA 150.37 SMA 192.08 ECC .23563 1NC .3266 vl 30.227

21.079 GAP 5.37 AZP 90.26 TAL 11.61 TAp 161.98 RCA 146.82 APO 237.34 V2 23.517

63.65 ZAP 148.42 ETS 167.23 ZAE 168.17 ETE 40.47 ZAC 97.30 [TC 255.72 CLP 149.19

DLA 18.61 RAL t40.99 RAD 6567.4 VEL 11.538 PTH 2.01 VHp 4.791 OpA 1.95 RAp 195.56 ECC 1.1931

L-I TIM( IMJ LA1 lNJ LONG INJ R? kSC IMJ AZRTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LOtAG

2715.63 -27.75 75.69 359.90 95.86 13 55 17 2115.6 -26.65 67.20

4117.64 -Z.G2 167.$9 354.79 61.79 7 29 9 3517.6 -6.37 160.71

2417.06 -20.00 53.56 359.73 97.61 15 22 53 161T.1 -27.64 45.02

3691.44 -1.53 150.15 354.19 60.14 8 35 29 3291.4 -5.49 143.60

2126.98 -32.17 $0.89 359.08 102.25 16 50 46 1527.0 -30.15 22.26

3754.28 1.20 138.05 352.48 55.84 9 16 56 3154.3 -3.29 131.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2742.7 Sr_ 722.7 SG3 1000.6 ST 252.1 SR 309.0 SS 482.1

RRT .7994 RRF -.6751 RTF -.9114 CRT -.3621 CRS .8T14 CST -.5971

$GB 2838.3 R23 -.2141 RI3 -.9189 LSA 616.5 MSA 229.6 SSA 120.3

$61 2804.3 362 424.7 THA 12.18 ELI 404.8 (L2 225.8 ALF 109.49

LAUNCH OAT[ DEC 6 1964 FLIGHT TIRE 216.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOt. 73.91 VL

RP 233.44 LAP .13 LOP 225.26 Vp

RC 211.104 GL 2.64 GP T.23 ZAL

PLANETOCENTRIC CONIC

C3 11.649 VNL 3.413

LNCH AZNTN LNCH TIME

90.00 13 10 $

90.00 6 13 55

100.00 14 42 22

100.00 7 24 21

110.00 16 14 27

110.00 8 6 45

DIFFERENTIAL CORRECTIONS

TOE .0648 TRA -.3922 TC3 3.8417 BAU .6173

R0E -.2262 RRA .0014 RC3 .9754 FAU .23561

FOE .5681FflA-I.0273 FC-17.5092 BSP 9652

BOG .2353 BRA .3922 0C3 3.9636 FSP 3433

01STANCE 491.692 EARTH TO MARS

53.290 GAL 2.26 AZL 69.73 HCA 151.36 SNA 191.61ECC .23393 INC .2698 vl 30.227

21.061 GAp 4.94 AZP 90.24 TAL 11.96 TAp 163.32 RCA 146.79 Apo 236.43 V2 23.335

63.00 ZkP 147.27 ET3 167.11ZAE 166.72 ETE 46.03 ZkC 97.65 ETC 255.71CLP 147.99

OLA 18.29 RAL 140.17 RAO 6567.4 VEL 11.534 PTH 2.01VRp 4.685 Opk 2.35 RAp 195.61ECC 1.1917

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZRTH IRJ TIRE PO CST TIN INJ 2 LAT INJ 2 LOtA;

2701.62 -27.65 74.68 358.84 96.35 13 55 7 2101.6 -26.48 66.21

4128.75 -2.26 168.01 353.81 61.77 7 22 45 3528.7 -6.02 161.34

2404.08 -2O.ST 52.62 358.67 98.09 15 22 26 1804.1 -27.45 44.I0

3901.52 -1.18 150.70 353.21 60.13 8 29 22 3301.5 -5.15 144.16

2115.97 032.00 30.07 358.00 102.71 16 49 43 1516.0 -29.92 21.47

3762.39 1.51 136.47 351.52 55.85 9 11 27 3162.4 -2.98 132.26

M|O-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

S_T 2714.8 SGR 766.5 SG3 1048.0 ST 247.6 SR 380.2 56 479.0

RRT .8184 RRF -.8968 RTF -.9104 CRT -.4240 CR3 .8500 CST -.6574

SGB 2820.9 R23 -.2307 R13 -.9194 LSA 609.6 NSA 218.7 SSA 126.3

SGI 2788.1SGZ 428.8 THA 13.33 EL1 400.8 EL2 212.6 ALF 111.90

LAUNCH DATE DEC 6 1964 FLIGHT TIM( 218.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC C(_41C 0I STANCE 495.394 EARTH TO MARS

RL 147.39 LAL .00 LOt. 73.91VL 33.266 GAL 2.31 AZL 89.79 HCA |52.36 SMA 191.17 ECC .23233 INC .2102 vl 30.227

RP 233.07 LAP .10 LOP 226.27 VP 21.086 GAp 4.53 AZP 90.19 TAt. 12.30 TAp 164.66 RCA 146.76 APO 235.58 v2 23.593

tiC 213.179 GL 2.05 GP 7.64 ZAL 62.38 ZAp 146.08 ET3 166.98 ZAE 169.16 ETE 52.37 ZAC 96.02 ETC 255.69 CLP 146.85

PLAMEIOCEMTWIC CONIC

CS 11.576 _R4L 3.402 OLA 17.92 RAL 139.37 RAD 6567.4 VEL 11.53| PTH 2.01 VHp 4.583 SpA 2.78 RAP 193.65 ECC 1.1905

LNCH A_NTH LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZRTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 10 44 2685.ST -2T.5S 73.54 357.80 96.91 13 55 30 2085.9 -26.29 65.10

90.00 6 6 56 4141.84 -1.84 168.74 352.84 61.74 7 15 58 3541.8 -5.60 162.08

100.00 14 42 38 2389.48 -28.73 51.55 357.62 98.63 15 22 28 1789.5 -27.24 43.07

100.00 7 17 43 3R13.46 -.78 151.36 352.25 60.12 S 22 56 3313.5 -4.75 144.62

110.00 16 14 1 2103.60 -31.81 29.15 356.93 103.2Z 16 49 5 1503.6 -29.67 20.60

110.00 8 2 50 3772.11 1.89 138.98 350.56 55.86 9 5 42 3172.1 -2.61 132.77

DIFFERENTIAL CORRECTIONs MIO-COUR_i( EId[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0722 TRA -.3742 TC3 S.8138 BAu .6129 S_T 2881.I SGR 816.3 SG3 1096.5 ST 245.6 SR 3?0.8 S$ 474.3

ROE -.2197 RRA .0136 RC3 1.0688 FAU .24536 RRT .8345 RRF -.9135 RTF -.9089 CRT -.4916 CR$ .8249 CST -.7129

FOE .5675 FRA-l.1627 FC-16.$503 BSP 9604 SGB 2802.6 R2S -.2476 R15 -.g198 LSA G01.4 NSA 208.6 SSA 132.4

BOE .2313 BRA .3745 BC3 3.9608 FSP 3609 SG1 2768.5 SGZ 433.8 THA 14.62 ELI 3g7.5 EL2 19g.5 ALF 114.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1994)

LAUNCH DATE DEE 6 1964 FLIGHT T|I_ Z20.O0 ARRIVAL DATE JUL 14 1965

HELI_EMTRIC CONIC DISTANCE 499.111 EARTH TO MAR S

RL 147.39 LAL .00 LOt. 73.91VL 33.243 GAL 2.39 AZL 99,95 MCA 153.36 SMA 190.75 ECC .23081 INC .1432 vl 30.227

RP 232.70 LAp .07 LOP 227.27 VP 21.093 GAP 4,12 AZP 90.13 TAL 12.62 TAp 165.97 RCA 146.73 Apo 234.78 v2 23.631

RC 215.236 GL 1.42 GP 8.09 ZAL 61.79 ZA4 m 144.85 ITS 169.85 ZAE 169.45 ET[ 59.43 ZAC 98.42 ETC 255.66 CLP 145.67

PLAN[TOCENTR]C CONIC

C3 11.509 VHL 5.392 DLA 17.49 RAL 139.60 RAD 6567,4 VEL 11.529 PTH 2.01VHP 4.489 DpA 3.26 RAP 195.6R ECC 1.1894

|NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

13 56 25 2068.3 -26.05 63.86

7 8 48 3557.0 -5.12 162.93

15 23 0 1773.2 -26.99 41.92

9 16 9 3327.3 -4.29 145.59

16 48 52 1489.9 -29.36 19.63

8 59 40 3183.5 -2.17 133.37

ORBIT DETERMINATION ACCURACY

ST 247.2 SR 360.0 SS 466.6

CRT -,5695 CRS .7922 CST -.7617

LSA 591.0 MSA 200.3 SSA 138.2

EL1 395.7 EL2 184.9 ALF 117.97

LMCH AZNTH LMCH TIME L-1 TIM( INJ LAT IHJ LONG INJ RT ASC INJ AZHTH

90.00 13 11 51 2668.29 -27.38 72.26 359.77 97.53

90.00 5 59 31 4157.00 -1.35 169.58 351.89 61.71

100.00 14 43 27 2373.16 -28.56 50.3? 356.67 99.23

100.00 7 10 42 3927.34 -.31 152.12 351.31 60.11

110.00 16 14 2 2009.79 -31.59 28.14 355.96 103.78

110.00 ? 56 36 3783.51 2.32 139.57 349.67 55.89

DIFFERENTIAL CCRfl(CTIOIS MID-COURSI[ EX_CUT|ON ACCURACY

SET 2644.3 SGR 873.3 SG3 1147.1

RRT .8473 RRF -.9315 RTF -.9072

SGB 2764.7 R23 -.2640 R13 -.9209

SG1 2746.6 SG2 449.2 THA 16.07

TDE .OBzo TRA -.3571 TC3 3.7787 BAU .6087

ROE -.2125 RRA .0279 RC3 1.1711 FAU .25552

FOE .5344 FRA-1.3075 FC-19.2217 BSP 9521

60E .2278 BRA .3582 6CS 3.9560 FSP 3766

LAUNCH DATE DEC 6 1964 FLIGHT TIM( 222.00 ARRIVAL DATE JUL 16 lg63

HELIOCENTRIC CONIC

RL 147.39 LAb .00 LOL 73.91VL

RP 232.32 LAp .03 LOP 228.27 VP

RC ZtT.ZY5 GL .74 GP 8.57 ZAL

PLANETOCENTRIC CONIC

C3 11.449 VHL 3.384

LNCH AZIATH LNCH TIM(

90.00 13 13 45

90.00 5 51 40

100.00 14 44 49

100.00 7 3 19

110.00 16 14 32

110.00 7 50 5

DIFFERENTIAL COtRECTION9

TD( .0933 TDA o.3414 TC3 3.7320 BAU .$040

ROE -.2044 RRA .0429 RC3 1.2631 FAU .29901

FOE .4907 FNA-I.4620 FC-20.1157 BDIP 9434

BOE .2Z47 BRA °3440 SC3 3.9494 FSP 3998

DISTANCE 502.843 EARTH TO MARS

35.221GAL 2.40 AZL 89.92 HCA 154.36 SMA 190.36 ECC .22937 ZNC .0737 vl 30.227

21.102 GAP 3.72 AZP 90.07 TAt. 12.92 TAP 167.26 RCA 146.70 APO 234.02 V2 23.670

61.23 ZAP 143.58 (TS 166.70 ZAE 169.55 (TE 67.06 ZAC 98.85 ETC 255.67 CLP 144.46

OLA 17.01RAL 137.84 RAG 6567.4 VEL 11.525 pTH 2.01VHP 4.390 DpA 3.79 RAp 195.69 ECC 1.1884

L-I TIIM[ INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO EST TIM INJ 2 LAX INJ Z LONG

2648.78 -27.20 70.98 355.74 96.21 13 57 53 2048.8 -25.78 62.50

4174.35 -.79 170.55 350.96 61.69 7 I 14 5574.3 -4.57 163.91

2355.07 -28.35 49.07 355.53 99.89 15 24 4 1755.1 -26.69 40.66

3943.28 .23 153.00 350.39 60.11 8 9 0 3343.3 -3.75 146.47

2074.40 -31.34 27.01 354.79 104.40 16 49 6 1474.4 -29.04 18.56

3799.71 2.82 140.26 349.77 55.92 8 55 20 3196.7 -1.67 134.06

NID-COUR|M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 290to7 _ 937°9 SG3 1199.3 ST 252.2 SR 347.9 SS 437.3

RRT .2579 W -.9450 RTF -.9050 CRT -.6479 CRS .7501CST -.7912

$G8 2795.5 fl23 -.2792 R13 -.9213 LSA 578.8 MSA 198.3 SSA 140.2

_1 2727.0 _2 460.2 THA 17.70 ELI 395.0 EL2 169.2 ALF 121.39

LAUNCH DATE DEC 6 1964 FLI&HT TIME 224.00 ARRIVAL DATE JUL JB 1965

NEL|O(ENTRIC CONIC

RL 147.39 LAL .00 LOL 73.91 VL

RP 291.95 LAP .DO LOP 229.26 VP

RC 219.293 GL .01GP g.10 ZAL

PLANETOCENTRIC CONIC

C3 11.395 VHL 3.376

LNCH AZMTH LNCH TIME

90.OO 13 16 g

90.00 5 43 ZO

100.00 14 46 46

100.00 6 55 25

110.00 16 15 31

110.00 7 43 9

DIFFERENTIAL CORRECTIONS

TOE .1056 TRA -.3288 TC3 5.6713 BAU .5988

ROE -.1955 NRA .0592 RC3 1.4046 FAU .27656

FOE .4316 FRA-I.6195 FC-21.0115 BSP 9357

BDE .2222 BRA .3341 6C3 3.9308 FSP 4161

DISTANCE 506.590 EARTH TO MARS

33.201GAL 2.44 AZL 90.00 HCA 155.36 SMA 189.99 ECC .22801 INC .O00O Vl 30.227

21.114 GAp 3.35 AZP 90.00 TAL 13.21 TAp 169.57 RCA 146.67 APO 233.31 V2 23.709

60.71 Zkp 142.26 [TS 166.55 ZkE 169.44 ETE 74.99 ZAC 99.31ETC 255.65 CLP 143.22

DLA 16.46 RAL 137.10 RAG 6567.4 VEL 11.523 PTH Z.OI VHp 4.299 OPA 4.37 RAp 195.70 ECC 1.1875

L-I TIME INJ LAT IHJ LOtIG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT INJ Z LONG

2627.22 -26.99 69.54 354.71 98.95 13 5g 56 2027.2 -25.46 61.00

4193.96 -.16 171,64 350.05 61.68 6 53 14 3594.0 -3.94 165.01

2335.02 -29.11 47.63 554.49 100.61 15 25 41 1735.0 -26._6 39.26

3961.39 .85 153.99 549.4g 60.12 6 I 26 3361.4 -3.13 147.47

2057.34 -31.04 25.77 553.72 105.09 16 49 48 1457.3 -28.66 17.38

3811.84 3.40 141.05 547.90 55.97 8 46 41 3211.8 -1.09 134.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2552.3 SGR 1010.1 SG3 1252.0 ST 261.0 SR 334.5 SS 448.3

RRT .8650 RRF -.9562 RTF -.9020 CRT -.7199 CRS .6990 CST -.7927

SGB 2744.9 R23 -.2933 RI3 -.9222 LSA 565.8 MSA 206.4 SSA 135.2

SGt 2702.9 SG2 478.7 THA 19.53 ELI 395.7 EL2 153.2 ALF 125.41

LAUNCH DATE DEC 6 1964 FLIGHT TIIAE 226.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC D|_TANCE 510.351 EARTH TO MARS

RL 147.39 LAL .00 LCL 73.$1 VL 33.181 GAL 2.48 AZL 90.08 HCA 156.57 SMA 189.64 ECC .22673 INC .0773 vt 30.227

RP 291.57 LAP -.03 LOP 230.29 Vp 21.128 GAp 2.94 AZP 89.93 TAL 13.48 TAp 169.$6 RCA 146.64 APO 232.64 V2 23.748

RC 221.297 TeL -.79 reP 9.69 ZAL 60.23 ZAp 140.91 ITS 166.38 ZAE 169.09 ETE 82.84 ZAC 9g.81 ETC 255.63 CLP 141.94

PLANETOCENTRIC r.,_NIC

C3 11.$49 VNL S.399 OLA 15.85 RAt. 136.37 RAD 6567.4 VEL 11.521 PTH 2.01 VHp 4.212 OPA 5.00 RAp 195.70 ECC 1.1868

LNCH AZMTH LI_H TIIAE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 19 II 2603.46 -26.71 67.65 353.68 99.76 14 2 55 2003.5 -25.09 59.36

90.00 5 34 30 4216.03 .56 172.87 349.16 61.69 6 44 46 3616.0 -3.23 166.24

100.00 14 49 18 2312.99 -27.92 46.04 353.45 101.40 15 27 51 1712.9 -25.97 37.73

100.00 Q 47 5 3981.85 1.54 155.11 348.61 60.14 7 53 27 3361.8 -2.44 148.59

110.00 16 17 0 2038.46 -50,70 24.40 332,65 103.83 16 50 59 1438.5 -28.23 16.08

110.00 • 35 52 5829.03 4.06 141.95 347.04 56.03 8 39 41 3229.0 -.43 135.74

DIFFERENTIAL C_RNECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1205 TOA -.3168 TC3 3. 5995 BAU .5938 SGT 2496.2 3GR 109! .8 SG3 1306.5 ST 274.S SR 319.5 SS 439.8

ROE -.1948 RRA .0790 RE3 1.5382 FAu .28745 flRT .8699 RRF -.9654 RTF -.8g85 CRT -.7893 CRS .6288 CST -.7546

FOE .3535 FRA-I.TS15 FC-65.9274 BSP 9260 SG8 2725.1 R23 -.5050 R13 -.g236 LSA 551.1 MSA 226.7 SSA 123.7

BDE .2206 BRA .5263 803 3.9155 FSP 4550 SG! 2678.4 SG2 502.0 THA 21.62 EL1 396.4 EL2 134.9 ALF 129.68
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 6 1964

HELIOCENTRIC CONIC

RL 147.39 LAL .ÙO

RP 231.20 LAp -.06

RC Z23.281GL -1.66

PLANETOCENTRIC COMIC

C3 11.311 VHL 3.363

LNCH AZNTH LNCfl TIldE[

gO.DO 13 22 53

90.00 5 25 6

100.00 14 52 27

100.00 6 38 14

110.00 16 19 2

110.00 • 28 8

FLIGHT TIM( 228.00 ARRIVAL DATE JUL Z2 1963

DISTANCE 514.12§ EARTH TO MARS

LOt. 73.91 VL 33.163 GAL 2.52 AZL 90.17 HCA 157.3g SMA 189.31 ECC .22551 INC .1657 vl 30.227

LOAm 231.30 VP 21.143 GAP 2.56 AZP 69.84 TAL 13.74 TAp 171.12 RCA 146.62 APO 232.00 v2 23.788

GP 10.31ZAL 59.76 ZAp 139,51ETS 166.20 ZAE 168.51ETE 90.32 ZAC 100.36 ETC 253.61CLP t40.62

DLA 15.13 RAL 135.65 RAD 6567.4 VEL 11.519 PTH 2.01VHp 4.129 DpA 5.70 RAp 195.68 ECC 1.1861

L-I TIME INJ LAT INJ LONG |NJ RT ASC 1NJ AZHTH INJ TIN[ POCST TIM |NJ 2 LAT ]NJ Z LONG

2577.53 -26.40 65.60 352.65 100.65 14 5 51 1977.3 -24.66 57.56

4240.75 1.36 174.25 348.28 61.71 6 35 47 3640.8 -2.44 167.63

2286.49 -27.48 44.31 352.41 102.25 15 30 36 1688.5 -25.52 36.06

4004.63 2.32 156.57 347.75 60.19 7 44 58 3404.8 -1.67 149.85

2017.59 -30.50 22.91 351.58 106.63 16 52 40 1417.6 -27.73 14.66

3648.49 4.60 142.97 346.21 56.11 8 32 17 3248.5 .31 136.76

DIFFERENTIAL CORRECTIONS

TOE .1356 TRA -.3062 TCS S.5103 BAU .5887

ROE -.1723 RRA .O_ RC3 1.6842 FAU .29940

FOE .2591FRA-1.RSR• FC-22.9406 BSP R161

ROE .2194 BRA .3236 BC3 3.6934 FSP 4538

MID-COURSE ExECuTION ACCURACY

SGT 2433.6 SG4R 1183.2 SG3 1361.4

RRT .6723 RRF -.9729 RTF -.8959

S¢_ 2706.3 R23 -.3141 R13 -.9254

$411 2655.8 $112 530.6 THA 24.00

LA_RACH DATE DEC 6 1964 FLIGHT TINE 250.00

HELIOCENTRIC C.(_IIC

RL 147.39 LAL .00

RP 230.82 LAp -.10

RC 225.247 GL -2.62

PLAN(TOCENTRIC CONIC

C3 11.280 VHL 3.359

LNCH AZ14TH LNCM TIN(

90.00 13 27 16

90.O0 5 15 6

100.00 14 56 16

100.OO 6 28 46

110.00 16 21 36

110.00 • 19 53

DISTANCE 517.912

LQL 73.91 VL 33.146 GAL 2.55 AZL 90.27 HCA 158.40 SMA 189.00 ECC .22437 INC

LOP 252.32 VP 21.161 GAP 2.19 AZP 85.75 TAL 13.98 TAp 172.58 RCA 146.59 APO

GP 11.00 ZAL 59.37 ZAp 158,06 ETS 166.01 ZAE 167.68 ETE 97.16 ZAC 100.96 ETC

ORBIT DETERMINATION ACCURACY

ST 291.5 SR 300.5 99 456.0

CRT -.8449 CRS .5442 CST -.6719

LSA 536.4 MSA 256.1SSA 110.0

ELI 402.1 EL2 116.5 ALF 136.98

ARRIVAL DATE JUL 24 1965

EARTH TO MARS

.2640 vl 30.227

231.40 V2 23.827

255.59 CLP 139.27

DLA 14.33 RAL 134.95 RAO 6567.4 V(L 11.518 pTH 2.01 VHp 4.050 DpA 6.46 RAp 195.67 ECC 1.1856

L-I TIM( |NJ LAX INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2548.62 -26.02 63.78 351.62 101.58 14 9 45 1948.6 -24.17 55.61

42(MI.36 2.24 175.79 347.43 61.76 6 26 14 3668.4 -1.SS 169.17

2261.63 -27.06 42.42 351.56 103.17 15 35 56 1661.6 -25.00 34.23

4030.56 3.1R 157.79 346.91 60.26 7 55 56 3430.6 -.79 151.26

1994.55 -29.64 21.27 350.49 107.50 16 54 52 1394.5 -27.16 13.11

3870.44 5.65 144.13 345.59 56.23 8 24 26 3270.4 1.15 137.90

ORBIT DETERMINATION ACCURACY

ST 512.2 SR 279.9 SS 440.7

CRT -.6900 CRS .44•8 CST -.5403

LSA 523.2 NSA 295.4 SSA 95.3

EL1 407.8 EL2 9T.7 ALF 138.51

DZFFERENTIAL CORRECTIONS

TOE .1523 'IRA -.3010 TC3 3.4098 BAU .5846

ROE -.1362 RRA .1219 RC3 1.8437 FAU .50933

FOE .1451 FRA-2.1549 FC-25.7402 BSP 9094

BDE .2196 8RA .3247 BC3 5.8765 FSP 4740

MID-COURSE EXECUTION ACCURACY

$GT 256S.2 S_R 1285.5 SG3 1416.4

-RRT .8?24 RRF -.9789 RTF -.8884

SGB 2692.0 R25 -.3193 R13 -.9260

$1;1 2632.2 $62 564.5 THA 26.69

LAUNCH DATE DEC 6 1964

HELI_ENTRIC CONIC

RL 147.39 LAL .00

RP 230.43 LAP -.13

RC 227.193 GL -3.66

PLAN(T(_ENTRIC CONIC

C_ 11.260 VHL 3.356

LNCH AZMTH LNCH TIME

90.00 13 32 24

90.00 S 4 25

lOO.DD 13 0 47

100.00 G 18 43

110.00 16 24 50

110.00 • 11 9

FLIGHT TIME 232.00 ARRIVAL DATE JUL 29 1965

DISTANCE 521.712 EARTH TO MARS

L04. 73.91VL 35.129 GAL 2.58 AZL 90.57 HCA 159.42 SNA 188.71ECC .22329 IMC .3703 Vl 30.227

LOP 233.33 VP 21.160 GAP 1.63 A Z1P 89.65 TAL 14.21 TAp 173.63 RCA 146.$7 APO 230.64 vZ 23.867

GP 11.75 ZAL 59.01 ZAP 156.57 ETS 165.61Zk( 166.63 ETE 103.20 ZAC 101.62 ETC 255.56 CLP 137.88

DLA 13.44 RAL 134.25 RAD 6567.4 VEL 11.517 PTH 2.01 VHp 3.976 DpA 7.30 RAp 195.65 ECC 1.1853

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2517.09 -25.57 61.58 350.57 102.59 14 14 21 1917.1 -23.59 53.48

4299.14 3.25 177.51 346.60 61.65 6 16 4 5699.1 -.55 170.88

2232.07 -26.60 40.55 350.30 104.16 15 37 59 1632.1 -24.40 32.24

4059.59 4.16 159.38 346.09 60.37 7 26 23 3459.4 .19 152.85

1969.06 -29.51 19.48 549.40 108.45 16 57 39 1369.1 -26.51 11.41

3695.16 6.56 145.43 344.60 56.38 8 16 5 3295.Z 2.10 139.19

DIFFERENTIAL C(3RRECTION$

TOE .1701 TRA -.296• TC5 3.29310AU .5814

RD( -.1410 RRA .1479 RC3 2.0163 FAU .52019

FOE .0058 FRA-2.3467 FC-24.6166 B_P 9036

BDE .2209 BRA .3315 BE3 3.9624 FSP 4936

NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2289.1 S6R 1400.0 SG5 1471.3 ST 336.4 SR 256.2 SS 457.6

RRT .8701 RRF -.9957 RTF -.8816 CRT -.9210 CRS .3481 CST -.3643

SG6 2683.3 R23 -.3203 R13 -.9316 LSA 512.6 NSA 345.1 SSA 80.9

SGI 2614.4 SGZ 604.2 THA 29.77 EL1 415.0 EL2 80.9 ALF 143.33

LAUNCH DATE DEC 6 1964 FLIG44T TIME 234.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC C_lqlC

RL 147.39 LAb .00

RP 230.05 LAp -.16

RC 229.120 GL -4.82

PLANETOCENTRIC CONIC

C3 11.251VHL 3.354

LNCH AZMTM LNCH TIM(

90.00 13 38 19

90.00 4 32 56

100.00 13 6 2

100.OO 6 7 55

110.OO 16 28 41

110.00 7 I 46

DIFFERENTIAL CGRRECTION$

TOE .1661 TRA -.2949 TC3 3.1597 BAU .5799

ROE -.1203 RRA .1775 RE5 2.20114 FAU .35086

FOE -.1699 FRA-2.5526 FC-ZS.45RO 9SP 9007

BDE .2233 BRA .3442 BC3 3.8555 F_P 5133

D19TARC[ 525.525 EARTH TO MARS

LOL •3.91VL 33.114 GAL 2.61 AZL 90.49 _ 160.44 SI4A 188.43 ECC .22227 INC .4672 vl 30.227

LOP 254.36 Vie 21.201 GAP 1.47 AZP 69.54 TAL 14.41 TAp 174.86 RCA 146.55 APO 230.32 V2 23.907

_p 12.59 ZAL 58.69 ZAP 135.02 2TS 165.60 zAE 165.38 ETE 108.41 ZAC 102.34 ETC 255.52 CLP 136.45

DLA 12.43 RAL 133.56 RAD 6567.4 VI[L 11.517 PTH 2.01VHP 3.907 OpA 8.23 RAp 195.64 ECC 1.1852

L-I TIME INJ LAT |NJ L(_iG |NJ RT ASC INJ AZNTH |NJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

2482.42 -25.04 59.19 549.51 103.66 14 19 41 1882.4 -22.91 51.16

4333.48 4.33 179.44 345.80 61.99 6 5 11 3733.5 .55 172.80

2199.50 -26.04 36.09 349.22 105.22 15 42 42 1599.5 -23.70 30.07

4091.64 5.24 161.16 345.30 60.55 7 16 7 3491.6 1.28 154.61

1940.90 -28.69 17.52 340.29 109.44 17 1 2 1340.9 -25.77 9.56

3923.00 •.61 146.91 343.84 56.57 6 7 9 3323.0 3.16 140.65

NI0-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT _05.1 _ 1528.2 $413 1525.4 ST 362.3 SR 229.9 S$ 492.8

RRT .8692 RRF -.9875 RTF -.8750 CRT -.931• CRS .2725 CST -.|643

2682.9 223 -.3159 R13 -.9364 LSA 513.2 MSA 398.7 SSA 67.8

SG1 2603.2 SG2 649.1THA 35.29 EL1 423.1 EL2 71.5 ALF 148.40
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE O(C S 1954

HELIOCENTRIC CONIC

RL 147.$9 LAL .00

RP 229.67 LAP -.20

NC 231.027 GL -6.t0

PLANETOCEMTRIC CONIC

C3 11.257 VHL 3.355

LMCH AZNTH LMCN TIME

90.00 13 45 4

90.00 4 40 38

100.00 15 12 6

100.00 S 58 17

110.00 18 33 14

110.00 D 51 38

FLIGHT TIME 236.00 ARRIVAL DATE JUL 30 1965

DXSTANCE 528.352 EARTH TO MARS

LOt. 73.91VL 33.099 GAL 2.63 AZL 80,62 HCA 161.47 SNA 188,17 ECC .22131 |NC .6175 vl 30.227

LOP 235.38 VP 61,224 GAF 1.11 AZF 89,41 TAL 14.61 TAp 176,08 RCA 146.55 Apo 229.82 V2 23.948

GP 13,51 2AL 58,42 ZAP 133.41 E78 185.37 ZAE 163.95 ETE 112.83 ZAC 105.14 ETC 255.48 CLP 134.97

DLA 11.30 RAL 136.86 RAD 6587.4 VEL 11.517 pTH 2.01VHp 3.843 DpA 9.25 RA_ 195.63 ECC 1.1853

L*I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH %NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2444.30 -24.,40 56.58 348.43 104.84 14 25 49 1844.3 -22.12 48.64

4371.83 S.56 181.59 345.02 62.19 5 53 30 3771.8 1.79 174.94

2183.61 -25.38 35.83 348.13 106.35 15 48 10 1563.6 -22.89 27.71

4127.75 8.45 163.18 344.53 60.75 7 5 5 3527.7 2.50 156.60

1909.75 -27.96 15.39 347.17 110.51 17 5 5 1309.8 -24.91 7.54

$954.37 8.78 148.58 343.11 56.83 7 57 33 3354.4 4.35 142.29

DIFFERENTIAL CORRECTIONS

TOE .2211 TRA -.2823 TC3 3.0603 BAU .5861

ROE -.OSIs RRA .2145 RC3 2.4301FAU .34285

FOE -.$958 FRA-2.7998 FC-26.8676 BW D 87|0

ROE .2396 BRA .3548 BC3 3.9078 FSP 5245

LAUNCH DATE DEC 8 1964

HELIOCEMTRIC COLIC

RL 147.39 LAL .00 LOL T3.91 VL 33.085 GAL

MID-COURSE EXECUTION ACCURACY

SGT 2145.1 SGR 1680.2 SG3 1586.8

RRT .8618 RRF -.2906 RTF -.8679

2724.8 R23 -.3002 R13 -.9445

SGI 2635.0 SG2 693.9 THA 37.01

OABIT DETERMINATION ACCURACY

ST 410.1SR 198.4 SS 563.1

CRT -.8914 CRS .2504 CST .1036

LSA 567.4 MSA 447.1 SSA 52.9

ELI 448.0 ELI 82.3 ALF 155.80

FLIGHT TINE 238.00 ARRIVAL DATE AUG I 1965

DISTANCE 533.189 EARTH TO MARS

2.65 AZ1, 90.76 HCA 162.50 SMA 187.93 ECC .22040 INC .7823 vl 30.227

RP 229.28 LAP -.23 LOP 236.41 VP 21.248 GAP .77 AZP 89.27 TkL 14.79 TAp 177.28 RCA 146.51 APO 229.35 V2 23.988

RC 232.913 _ -7.56 r_P 14.54 ZAL S8.21 2AP 131.75 [TS 165.13 ZAE 162.30 ETE 116.51 ZAC 104.04 ETC 255.44 CLP 133.46

PLANETOC[NTRIC CONIC

C3 11.280 VHL S.359 DLA

LNCH AZI4TH LI_N TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 13 52 48 Z402.16 -23.63 53.73 347.35 106.07 14 32 50

$0.00 4 27 17 4414.$1 9.92 184.02 344.28 62.47 5 40 52

100.00 15 19 8 2123.68 -64.59 32.94 347.03 107.56 15 54 29

100.00 5 45 41 4168.34 7.72 |65.42 343.81 61.05 6 53 10

110.00 18 38 35 1875.14 -27.11 13.06 346.03 111.66 17 9 50

110.00 8 40 42 3989.83 10.10 150.42 342.42 57.17 7 47 11

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8359 TRA -.2914 TC3 2.8750 RAU .5902 SGT Z036.3 SGR 1839.3 SG3 1634.4

ROE -.OSlO RRA .2523 RC3 2.6553 FAU .35214 RRT .6496 RRF -.9929 RTF -.8530

FOE -.8201 FRA-3.0073 FC-27.0259 R81P 8899 SCAS 2744.0 R23 -.2852 R13 -.9512

ROE .2438 BflA .3855 BC3 3.9136 F_P 5452 SGI 2640.0 SG2 748.3 THA 41.58

10.01 RAL 132.16 RAD 6567.4 VEL 11.518 PTH 2.01 VHP 3.784 DpA 10.38 RAp 195.64 ECC 1.1856

PO CST TIM INJ 2 LAT INJ 2 LONG

1802.2 -21.21 45.90

3814.8 3.17 177.34

1523.9 -21.95 25.13

3568.3 3.87 158.83

1275.1 -23.93 5.34

3389.8 5.70 144.15

ORBIT DETERMINATION ACCURACY

ST 433.8 SR 175.7 SS 642.3

CRT -.7690 CRS .3391CST .2388

LSA 659.5 NSA 441.2 SSA 44.4

EL1 455.7 ELI 106.9 ALF 161.65

LAUNCH DATE DEC 6 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC DISTANCE 537.037 EARTH TO MAR S

RL 147.39 LAL .00 LOt. 73.91VL 33.073 GAL 2.67 AZL 90.93 HCA 163.53 SNA 187.71 ECC .21955 INC .9249 vl 30.227

RP 228.89 LAP -.26 LOP 237.44 VP 21.674 GAP .43 AZP 89.11TAL 14.95 TAp 178.47 RCA 146.50 Apo 228.92 v2 24.029

RC 234.776 GL -9.12 GP 15.68 ZAL 58.06 ZAP 130.02 ETS 164.68 ZAE 160.49 ETE 119.56 ZAC 105.04 ETC 255.38 CLP 131.91

PLANETOCEMTR|C CONIC

C3 11.327 VHL 3.366 DLA 8.55 RAL 131.44 RkO 6567.4 VEL 11.520 FTH 2.01VHP 3.733 DpA 11.63 RAp 195.66 ECC 1.1864

LMCH AZMTH LNCM TIME L-I TIME INJ LAT %NJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CST TIN INJ 2 LAT INJ Z LONG

90.00 14 1 38 2355.53 -22.72 50.61 346.24 107.37 14 40 51 1755.5 -20.13 42.90

90.00 4 12 48 4463.15 8.43 186.77 343.59 62.87 5 27 9 3863.2 4.72 180.05

100.00 15 27 5 2079.80 -23.65 30.00 345.91 108.83 16 1 45 1479.8 -20.86 22.32

100.00 5 29 58 4214.1E 9.29 168.00 343.13 61.46 6 40 12 3614.1 5.41 161.36

110.00 18 44 47 1838.63 -26.12 10.50 344.87 112.88 17 15 24 1236.6 -22.79 2.93

110.00 8 28 43 4030.05 11.57 132.67 341.77 57.61 7 35 55 3430.0 7.21 146.28

DIFFERENTIAL C_RflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2528 TRA -.3019 TC3 2.8798 BAU .5982 SGT 1925.9 8GR 2019.3 863 1679.5 ST 461.0 SR 168.3 SS 748.6

ROE -.0223 RflA .2964 RC3 2.9020 FAU .36088 RRT .8337 RRF -.9947 RTF -.8349 CRT -.4778 CRS .5891CST .3954

FOE -.8908 FRA-3.2EGS FC-27.5823 BSP 9105 _ 2790.4 fl23 -.2621RI3 -.9596 LSA 783.2 MSA 431.8 SSA 36.7

BIDE .2538 8RA .4230 BC3 3.9501 FSP 5630 SG1 2672.2 SG2 803.8 THA 46.63 EL1 468.7 ELI 145.4 ALF 169.04

LAUNCH DATE DEC 6 1964 FLIGHT TIN( 242.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC _IC DISTANCE 540.897 EARTH TO MARS

RL 147.35 LAL .00 tot. 73.91VL 33.060 GAL 2.69 AZL 91.11HCA 164.56 ,_MA 187.49 ECC .21874 INC 1.1098 vl 30.227

lip 220.31 LAP -.30 LOP 238.45 VP 21.302 GAP .10 AZP 88.93 TAL 15.09 TAp 179.65 RCA 146.48 APO 228.51 V2 24.070

RC 238.625 teL. -10.$2 GP 16.$7 ZAL 58.00 ZAP 128.23 ETS 184.62 ZN[ 158.51 ETE 122.04 ZAC 106.16 ETC 255.31 CLP 130.31

PLANETOCE_MTRIC CONIC

C3 11.408 VHL 3.377 OLA 8.8D R/q. ISO.TO RAO 6567.4 VEL 11.524 PTH 2.01VHP 3.689 DpA 13.02 RAp 195.72 ECC 1.1877

LNCH AZIATM LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 11 38 2303.71 -21.83 47.21 345.13 108.74 14 50 O 1703.7 -18.87 39.62

90.00 3 56 51 4517.81 10.11 189.90 342.97 63.41 5 12 9 3917.8 6.46 183.13

100.00 15 36 14 2030.75 -92.34 26.79 344.78 110.18 16 10 5 1430.7 -19.58 19.23

100.00 5 14 54 4268.01 10.97 170.94 342.52 62.02 6 26 0 3666.0 7.14 164.24

110.00 18 51 59 1793.65 -24.93 7.71 343.71 114.16 17 21 53 1193.7 -21.48 .28

110.00 6 15 38 4075.86 13.23 155.18 341.19 58.19 7 23 94 3475.9 8.93 148.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2709 TRA -.3142 TC3 2.4701RAU .6126 $GT 1811,8 Sr_ 2222.1 SG3 1719.7 ST 48g.6 SR lg4.9 SS 882.6

ROE .0268 RRA .3480 RC3 3.1893 FAU .36856 RRT .8166 RRF -.9961RTF -.8124 CRT -.0504 CRS ,8243 CST .5061

FDE-I.2094 FRA-3.4551 FC-27.9778 B_P 9392 SG8 2867.1 R23 -.2313 R13 -.g688 LSA 936.7 MSA 422.4 SSA 30.0

BO[ .2722 BRA .4689 BC3 4.0181FSR 5792 SGI 2738.0 SG2 857.2 THA 52.10 EL1 489.7 EL2 194.6 ALF 178.64
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE DEC 6 1964

HELI_ENTR1C CONIC

ML 147.39 LAL .DD

MP 226.12 LAP -.33

RC 258.446 GL -12.96

PLANE.TOCENTRIC CON|C

C3 11.524 VHL S.595

LNCN AZMTH LIACH TIH(

gO.DO 14 25 1

gO.DO 3 59 14

100.00 15 46 42

100.00 4 58 14

110.00 17 O 19

110.00 6 1 8

FLIGHT T|HE 244.00 ARRIVAL DATE AUG 7 1965

DISTANCE 544.768

LOL 73.gl VL 33.049 GAL 2.71 AZL 91.52 HCA 165.60 SHA

LOP 239.52 VP 21,330 GAP -.23 AZP 68.72 TAL 15.22 TAp

GP 18.41 ZAL 58.02 ZAP |26.36 ET5 164.34 ZId[ 156.35 ETE

EARTH TO MARS

187.30 ECC .21798 INC 1.3216 vl 30.22?

180.82 RCA 146.47 APO 228.12 V2 24.111

124.04 ZAC 107.43 ETC 255.23 CLP 128.67

DLA 4.98 RAL 129.92 RAG 6567.4 VEL 11.529 PTH 2.01 VHp 3.653 DpA 14.57

L-I TIHE IHJ LAT IHJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM

2245.82 -20.31 43.47 344.01 110.16 15 Q 27 1645.8

4580.03 11.98 193.52 342.42 64.15 4 55 34 3980.0

1975.89 -21.20 23.26 343.65 111.58 18 19 38 1375.9

4325.20 12.95 174.34 341.99 62.77 6 10 19 3725.2

1745.46 -23.56 4.65 342.53 115.50 17 29 25 1145.5

4128.37 15.Og 156.11 540.69 58.96 7 9 54 5528.4

RAp 195.82 ECC 1.1897

INJ 2 LAT INJ 2 LONG

-17.39 36.02

8.41 186.66

-18.09 15.85

9.08 167.56

-19.95 357.38

10.87 151.55

DIFFERENTIAL CORRECTIONS MIO-COURIN[ EvrCUTION ACCURACY

TDE .2881 TRA -.3306 TC3 2.2392 BAU .6340 SGT 1691.9 SGR 2448.4 $4;3 1750.8

RDE .0881RRA .4080 RC5 3.4526 FAU .37441 RRT .7844 RRF -._571 RTF -.7827

F9E-1.5736 FRA-3.6812 FC-28.1270 BSP 9819 SG,B L_75.9 RZ3 -.1953 R13 -.9776

BOE .3013 BRA .5251 BC5 4.1151FSP 5941 _1 2834.6 $62 906.3 THA 57.87

LAUNCH DATE DEC 6 1964 FLIGHT TIME 246.00

HELIOCENTRIC CONIC DISTANCE 548.651

RL 147.39 LAL .DO L04. 73.91 VL 33.039 GAL 2.72 AZL 91.57 HCA 166.64 SMA

RP 227.75 LAp -.38 LOP 240.58 VP 21.361 GAP -.55 AZP 88.48 T4L 15.33 TAp

RC 240.248 GL -15.29 _ 20.04 ZAL 58.16 ZAP 124.41ET8 164.05 ZAE 154.00 ETE

PLANA[TOCENTRIC CONIC

C3 11.702 VHL 3.421DLA 2.79 RJ_. 129.09 RAID 6567.4 VEL 11.536 PTH 2.01VHp 3.629 DpA 16.51

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIM[ PO CST TIN

90.00 14 36 6 2160.77 -19.73 39.35 342.90 111.63 15 12 27 1580.8

go.oo 5 19 33 4651.46 $4.06 197.73 342.00 65.17 4 37 4 4051.5

100.00 15 58 45 1914.19 -19.61 19.37 342.52 115.02 16 30 59 1314.2

100.00 4 39 $5 4593.27 14.92 178.32 341.58 65.79 5 52 48 3793.3

llO.O0 17 9 59 I691.23 -21.94 1.28 341._ 116.89 17 38 10 1091.2

110.00 5 44 50 4188.99 17.19 161.55 340.31 59.99 6 54 39 3589.0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5068 "IRA -.3490 TC3 1.9994 BAU .6661 $GT 1574.I $GR Z710.6 $63 1776.8

ROE .1695 RRA .4815 RC3 3.7594 FAU .37905 RRT .T48| RRF -.9979 RTF -.7454

FOE-2.0119 FRA-3.9250 FC-26.0441BSP $0315 _ 3134.5 R23 -.1564 R13 -.9855

DOE .5506 BRA .5945 BC3 4.2580 FSP 6017 SGI 2987.8 $62 947.6 THA 63.67

ORBIT DETERMIHATION ACCURACY

ST 516.5 SR 264.7 SS 1041.3

CRT .2973 CRS .9427 CST .5888

LSA 1117.9 NSA 413.5 SSA 24.4

EL1 524.2 EL2 249.0 ALF 11.22

ARRIVAL DATE AUG 9 1965

EARTH

187.11 ECC .21727 INC

181.97 RCA 146.46 APO

125.65 ZAC 108.86 ETC

TO MARS

1.5658 vl 30.227

227.77 V2 24.152

255.12 CLP 126.98

RAp 195.99 ECC 1.1926

INJ 2 LAT INJ 2 LONG

-15.63 32.05

10.60 190.76

-16.32 12.11

11.28 171.42

-18.16 554.19

15.07 154.86

ORBIT OETERMINATION ACCURACY

ST 544.6 SR 381.1 S9 1237.8

CRT .5136 CR5 .9834 CST .6552

LSA 1545.0 MSA 405.6 5SA 19.6

EL1 595.0 EL2 300.3 ALF 27.31

LAUNCH DATE DEC 6 1964 FLIGHT TIN( 248.00

HELIOCENTRIC CONIC

RL t4T.3g LAL .DO

RP 227.54 LAP -.39

RC 242.030 GL -17.96

PLANETOCENTNIC CONIC

C3 11.961VHL 3.458

LNCH AZMTM LMCH TIME

90.00 14 51 15

gO.DO 2 57 15

lOO.O0 18 12 43

100.00 4 16 28

110.00 17 21 15

110.00 5 28 25

DISTANCE 552.544

LOL 75.91 VL 33.029 GAL 2.73 AZL 91.85 HCA 167.69 5MA

LOP 241.61 VP 21.392 GAP -.88 AZP 86.19 TAL 15.45 TAp

GP 21.90 ZAL 58.45 ZAP 122.37 ETS 183.75 ZAE 151.45 ETE

ARRIVAL DATE AUG 11 1965

EARTH TO MARS

186.94 ECC .21660 INC 1.8517 vl 50.227

183.12 RCA 146.45 kPO 227.43 V2 24.193

126.84 ZAC 110.54 ETC 254.99 CLP 125.24

DLA .27 RAL 128.20 RAO 6567.5 VEL 11.548 PTH 2.02 VHp

L-I TIM( INJ LAT INJ LONG IHJ RT kSC INJ AZMTH lNJ TIME

2107.12 -18.82 34.79 341.83 113.12 15 26 22

4754.52 16.57 202.72 541.74 66.57 4 16 9

1844.33 -17.89 15.06 541.45 1|4.49 16 45 28

4472.54 17.24 183.05 541.34 85.19 5 53 0

1829.81 -20.01 357.57 340.22 118.51 17 48 25

4259.63 19.55 165.66 340.11 61.38 8 37 24

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TDE .3230 TRA -.57L_9 TC3 1.7391 BAU .7064 $4;7 $453.7 $GR 3006.5 S631788.3

ROE .2747 RRA .5689 RC3 4.0747 FAU .38097 RRT .6978 RRF -.9985 RTF -.6942

FDE-2.5063 FRA-4.1623 FC-27.56T| BSP 10996 Sr_ 3339.5 R23 -.1186 R13 -.9914

BOE .4240 BRA .6802 BC5 4.4299 FSP 6058 SG1 3192.5 SG2 980.7 THA 69.31

LAUNCH DATE DEC 6 1964 FLIGHT TIN( 250.00

HELIOCENTRIC r-.Z_41C DISTANCE 556.447

NL 147.39 LAL .00 LOL 73.91 VL 53.020 GAL 2.74 AZL 92.19 HCA 168.74 SMA

NP 229.95 LAp -.43 LOP 242.68 VP 25.425 GAP -|.|7 AZP 87.65 TAL 15.51 TAp

NC 245.792 r,rL -21.04 r_P 24.04 ZAL 58.92 ZAP 120.23 ETS 183.44 ZNE 148.66 ETE

PLAN[TOCENTRIC CONIC

C3 12.540 _iL 5.513 OLA -2.68 RAL 127.21 RAG 6567.5 VEL 11.564 PTH 2.02 VHp

LHCH AZIATH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 9 1 Z022:96 -14.51 29.70 540.84 114.59 15 42 44

90.OO 2 31 35 4631.67 18.91 206.74 341.73 68.52 3 52 6

100.00 16 29 7 1764.56 -15.38 10.27 340.41 115.95 16 58 32

100.00 3 54 9 4565.30 19.60 168.76 541.35 67.14 5 10 15

110.00 17 34 31 1559.81 -17.69 353.46 539.14 119.74 18 O 31

110.00 5 5 15 4342.81 22.18 170.70 340.17 65.29 6 17 37

OIFFER(NTIAL C_RR[CTIONS MID-COURSE ExECuTION ACCURACY

TOE .3582 11_A -.4023 TC5 1.4583 BAU .7622 9GT 1334.9 SGR 3339.6 SG3 1780.9

ROE .4120 RRA .6747 RCS 4.3642 FAU .57888 RRT .6262 RRF -.9989 RTF -.6238

FOE-3.0551 FRA-4.3847 FC-26.5612 OSP 11910 SGB 3596.5 R23 -.0649 R13 -.9953

BDE .5518 BRA .7855 BC3 4.6204 FSP 6053 SG1 5453.4 SG2 1004.4 THA 74.57

3.617 DpA 16.26 RAp 196.23 ECC 1.1969

PO CST TIM INJ 2 LAT INJ 2 LONG

1507.1 -13.55 27.64

4134.3 13.06 195.60

1244.3 -14.24 7.97

3872.3 13.75 175.99

1029.8 -16.07 350.66

3659.6 15.57 158.81

ORBIT DETERMINATION ACCURACY

ST 567.4 SR 542.5 SS 1460.7

CRT .6309 CRS .9951CST .7009

LSA 1609.5 MSA 398.7 SSA 15.7

EL1 709.1 EL2 336.8 ALF 42.96

ARRIVAL DATE AUG 13 1965

EARTH TO MARS

186.78 ECC .21597 INC 2.1914 vl 30.227

184.25 RCA 146.44 APO 227.12 V2 24.235

127.74 ZAC 112.46 ETC 254.81CLP 123.46

3.622 DpA 20.47 RAP 196.59 ECC 1.2031

PO CST TIH INJ 2 LAT |NJ 2 LONG

1423.0 -11.07 22.71

4251.7 15.82 201.42

1184.6 -11.76 3.35

3965.3 16.53 181.49

959.8 -13.60 346.73

3742.8 18.41 163.$8

OROIT DETERMINATION ACCURACY

ST S83.5 SR 754.6 SS 1707.1

CRT .6955 CRS .9986 CST .7309

LSA 1g15.6 HSA 392.g SSA 12.5

EL1 884.2 EL2 357.8 ALF 55.24

1799



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH OAT( DEC 6 1964

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOL 73.91VL

RP 226.36 LAP -.46 LOP 243.71 VP

RC 243.334 GL -24.63 GP 26.49 ZAL

pLANETOC(NTRIC C04NIC

C3 12.898 VNL 3.591

LNCH AZNTN LNCH TIM(

90.00 15 30 15

90.00 2 1 25

100.00 16 48 41

100.00 ] 25 38

110.00 17 50 21

110.00 4 40 28

FLIGHT TIME 252.00

33.011 GAL

ARRIVAL DATE AUG 15 1965

DISTANCE 560.362 EARTH TO MARS

2.74 AZL 92.60 HCA 189.79 SMA 186.63 ECC .21538 INC 2.6011 vl 30.227

21.459 GAP -1.47 AZP 87.44 TAL 15.57 TAp 185.36 RCA 146.43 APO 226.83 vZ 24.277

59.62 ZAP 117.98 ET8 163.14 ZAE 145.61ETE 128.37 ZAC 114.67 ETC 254.57 CLP 121.62

OLA -6.07 RAL 126.08 RAD 6567.5 VEL 11.588 PTH 2.03 VHp 3.649 DpA 22.99

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1926.62 -11.67 23.96 340.01 115.98 16 2 19 1326.6

4947.89 21.63 216.17 342.09 71.27 3 23 53 4347.9

1872.50 -12.58 4.89 339.55 117.35 17 16 34 1072.5

4676.25 22.57 195.84 341.74 69.86 4 43 35 4076.2

1479.46 -14.92 348.88 338.19 121.12 18 15 0 879.5

4442.05 25.07 176.94 340.63 65.97 5 54 30 3842.1

RAp 197.09 ECC 1.2123

INJ 2 LAT INJ 2 LONG

-8.08 17.11

18.87 208.58

-8.80 358.12

19.62 188.28

-10.69 342.33

21.61 169.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .]503 TRA -.4337 TC] 1.1772 BAU .8328 SGT 1229.4 SGR 3732.3 SG3 1757.3

ROE .6000 RRA .8110 RC] 4.6844 FAU .37348 RRT .5393 RRF -.9992 RTF -.6342

FOE-3.6869 FRA-4.6171 FC-25.0691BSP 12890 SGB 3929.6 R23 -.0569 R13 -.9976

DOE .6948 8RA .9197 8C3 4.8300 FSP 5908 361 3795.4 SG2 1018.1 THA 79.14

LAUNCH DATE OEC 6 1964 FLIGHT TIME 254.00

HELIOCENTRIC CONIC DISTANCE 564.284

RL 147.39 LAL .00 LOt. 73.91VL 33.003 GAL 2.74 AZL 93.11HCA 170.84 St4A 186.50 ECC .21485

RP 226.17 LAP -.49 LOP 244.77 VP 21.494 GAP -1.76 AZP 88.93 TAL 15.63 TAP 186.47 RCA 146.43

RC 247.256 GL -28.82 GP 29.34 ZAL 60.63 ZAp 115.60 ETS 162.85 ZAE 142.25 ETE 128.76 ZAC 117.25

PLANETOCENTRIC CONIC

C3 13.732 VHL ].706 DLA -10.06 RAL 124.78 RAD 6567.5 VEL 11.624 PTH 2.04 VHp 3.706 DPA 25.86

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM

90.00 15 56 19 1810.97 -8.17 17.35 339.48 117.21 16 26 30 1211.0

90.00 1 24 56 5089.7] 24.42 225.63 343.00 75.21 2 49 46 4489.7

100.00 17 12 41 1564.59 -9.11 358.73 338.96 118.59 17 38 46 964.6

100.00 2 51 15 4811.34 25.45 204.84 342.68 73.76 4 11 26 4211.3

110.00 18 9 38 1586.29 -11.58 343.73 337.48 122.39 18 32 44 786.3

110.00 4 10 48 4562.41 28.17 184.93 341.68 69.78 5 26 50 3962.4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3531 TRA -.4796 TC5 .8705 BAU .9149 _k;T 1132.0 SGAR 4155.8 SG3 1893.9

ROE .8447 RRA .9737 RC5 4.9072 FAU .36048 RRT .4056 RRF -.9994 RTF -.3995

F06-4.3153 FRA-4.7713 FC-22.7266 BSP 14334 SG8 4307.2 R23 -.0352 R13 -.9988

BOE .9155 BRA 1.0854 BC3 4.9838 FSP 5750 SGI 4182.7 SG2 1028.1 THA 83.29

ORBIT DETERMINATION ACCURACY

8T 597.2 SR 1038.7 88 1989.7

CRT .7353 CRS .9996 CST .7529

LSA 2289.8 MSA 388.4 SSA 9.9

EL1 1140.0 EL2 368.7 ALF 64.19

ARRIVAL DATE AUG 17 1965

EARTH TO MARS

INC 3.1062 vl ]0.227

APO 226.56 v2 24.]18

ETC 254.26 CLP 119.72

RAp 197.80 ECC 1.2260

INJ 2 LAT INJ 2 LONG

-4.46 10.64

22.15 217.69

-5.23 352.10

22.98 196.91

-7.22 ]]7.34

25.15 177.05

ORBIT DETERMINATION ACCURACY

ST 591.1SR 1388.6 88 2260.4

CRT .7449 CRS .9999 CST .7556

LSA 2690.5 M_A 385.0 8SA 7.8

ELI 1462.0 EL2 ]74.6 ALF 71.12

LAUNCH OATE OEC 6 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CO_IIC

RL 147.39 LAL .00 LOL 73.91 VL 32.996 GAL

RP 225.78 LAP -.5] LOP 245.83 VP 21.530 GAP -2.05 AZP 86.29 TAL 15.66 TAp 187.56 RCA 146.43

RC 248.959 GL -33.73 GP 32.66 ZAL 62.03 ZAP 113.08 ETS 162.60 ZAE 138.53 ETE 128.96 ZAC 120.27

PLANETOCENTRIC CONIC

C3 15.015 VflL 3.875 OLA -14.74 RAL 123.23 RAD 6567.6 VEL 11.679 PTH 2.05 Vflp 3.807 DpA 29.15

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO C$T TIM

go.o0 16 ]0 0 1671.72 -3.77 9.49 339.47 118.09 16 57 52 1071.7

90.00 0 38 50 5268.52 26.95 238.10 344.66 80.96 2 6 39 4668.5

100.00 17 43 25 1434.67 -4.82 351.50 336.89 119.54 18 7 19 834.9

100.00 2 8 7 4980.60 28.13 216.69 344.43 79.44 3 31 8 4380.6

110.O0 18 ]] 55 1276.65 -7.52 337.83 337.22 123.44 18 55 12 676.6

110.00 ] 34 6 4711.59 31.22 195.46 343.63 75.32 4 52 37 4111.6

DISTANCE 566.215 EARTH

2.75 AZL 93.74 HCA 171.90 SMA 186.37 ECC .21451 INC

APO

ETC

TO MARS

3.7424 vl 30.227

226.31V2 24.360

253.83 CLP 117.75

RAp 198.79 ECC 1.2471

INJ 2 LAT INJ 2 LONG

.02 2.86

25.42 229.76

-.86 344.96

26.38 208.32

-3.07 351.57

28.89 187.04

DIFFERENTIAL CORRECTIONS

TOE .3452 TRA -.5596 TC3 .5547 BAU 1.0179

ROE 1.1884 RRA 1.1910 RC3 5.0403 FAU .34128

F06-4.9798 FRA-4.8993 FC-19.6773 SSP 15881

80E 1.2376 BRA 1.5075 BC3 5.0707 FSP 5396

MID-COURSE EXECUTION ACCURACY

SGT 1061.1SGR 4654.2 SG3 1599.9

RRT ,2175 RRF -.9996 RTF -.2104

SGB 4773.8 R23 -.0187 R13 -.9994

SGI 4660.2 SG2 1034.3 THA 87.01

LAUNCH OAT( DEC 8 1964 FLIGHT TIME 258.00

ORBIT DETERMINATION ACCURACY

ST 567.4 SR 1843.9 8S 2536.9

CRT .7295 CR$ 1.0000 CST .7531

LSA 3164.0 MSA 38].] SSA 6.1

EL1 1891.8 EL2 378.] ALF 76.81

ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC DISTANCE 572.156

RL 147.]9 LAL .OO LOL 73.91 VL 32.989 GAL 2.74 AZ1. 94.57 HCA 172.96 SMA 186.25 ECC .21385

RP 223.]8 LAP -.56 LOP 246.90 VP 21.567 GAP -2.33 AZP 85.46 TAL 15.68 TAP 188.64 RCA 146.4]

RC 230.64] GL -39.49 GP ]8.53 ZAL 63.91 ZAP 110.3S (TS 162.42 ZAE 134.39 ETE 129.04 ZAC 123.80

PLANETOCENTRIC C(_lIC

C3 17.087 VHL 4.1510LA -20.21RAL 121.30 RAD 8587.7 VEL 11.766 PTH 2.08 VHP 3.974 DpA ]2.93

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN

90.00 17 17 39 1490.60 2.07 359.38 340.55 118.25 17 42 30 890.6

90.00 23 ]1 52 5507.85 28.31 255.44 347.20 89.52 25 3 40 4907.9

100.00 18 25 56 1270.24 .75 342.45 339.81 119.88 18 47 7 670.2

100.O0 1 10 12 520].45 29.82 233.01 347.16 87.85 2 36 56 4603.4

110.00 19 6 16 1143.86 -2.49 330.85 337.79 124.10 19 25 20 543.9

110.00 2 46 22 4902.59 33.63 209.82 346.82 83.48 4 8 5 4302.6

OIFFEflENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3339 TRA -.6083 TC3 .2726 BAU 1.1386 8ST 1036.1SGR 5193.9 SG3 1452.0

ROE 1.6602 RRA 1.4710 RC3 4.9827 FAU .31161 RRT .0073 RRF -.9997 RTF .0006

FOE-5.5523 FRA-4.9055 FC-15.8069 BSP 17864 9GB 5296.3 R23 -.0082 R13 -.9997

BDE 1.6935 BRA 1.5918 BC3 4.9902 FSP 4942 SG1 5193.9 SG2 1036.1 THA 89.91

EARTH TO MARS

INC 4.5734 vl 30.227

APO 226.08 vZ 24.402

ETC 253.2] CLP 115.68

RAP 200.15 ECC 1.2809

INJ 2 LAT INJ 2 LONG

5.85 ]52.72

27.95 246.80

4.72 ]]5.91

29.21 224.26

2.00 ]24.64

32.36 200.82

ORBIT DETERMINATION ACCURACY

ST 536.0 SR 2396.3 SS 2750.8

CRT .6940 CRS 1.0000 CST .6946

LSA 5667.3 MSA ]83.7 SSA 4.7

EL1 2425.8 EL2 381.2 ALF 80.95

1800



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCA DATE DEC 8 1964 FLIGHT TIME 260,00

HELIOCENTRIC CO_IC DISTANCE 576.103

RL 147.39 LAL .00 LOt- 75.91 VL 32.98) GAL 2.74 AZL 95.70 HCA 174.02 SMA

RP 224.99 LAP -.59 LOP 247.97 VP 25.605 GAp -2.61AZp 84.33 TAL 15.69 TAp

RC 252.307 GL -46.23 GP 41.04 ZAL 66.39 ZAp 107.49 ETS 182.39 ZAE 129.77 ETE

PLANETCKZENTRIC CONIC

C3 20.534 VML 4.531DLA -26.57 RAL 118.81RAD 6567.8 VEL 11.913 PTH 2.12 VHp

LHCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

90.00 10 47 39 1104.33 11.66 341.99 344.44 115.99 19 7 24

90.00 21 42 1 613.00 2§.26 305.76 349.53 103.24 21 52 14

100.00 19 38 19 1020.68 9.10 328.63 343.09 118.60 19 55 20

100.00 23 34 2 5339.91 28.08 257.76 350.20 100.69 25 6 22

110.00 19 34 34 969.68 4.17 321.75 340.08 123.96 20 10 44

110.00 I 38 12 5163.69 53.80 230.14 351.14 95.46 3 4 16

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .3058 TRA -.7036 TC3 .0199 BAU 1.2941 SGT 1067.3 SGR 5639.2 SG3 1260.5

RDE 2.3500 RRA 1.8734 RC3 4.7141FAU .27348 RRT -.2260 RRF -.9997 RTF .2347

FDE-S.S878 FRA-4.8146 FC-11.5305 BSP 19680 SG8 5936.0 R23 -.0014 R13 -.9998

BDE 2.3898 6RA 2.0012 8C3 4.7142 FSP 4191 SG1 5844.4 SG2 1038.8 THA 92.44

LAUNCH DATE DEC 6 1964 PLIGHT TIME 262.00

HELIOCENTRIC CCINIC DISTANCE 580.055

RL 147.39 LAL .00 LOt. 73.91VL 32.977 GAL 2.74 AZL 97.32 HCA 175.09 SMA

RP 224.60 LAP -.63 LOP 249.04 VP 21.644 GAp -2.98 AZP 62.71 TAL 15.69 TAp

RC 253.951 GL -54.05 GP 46.23 ZAL 69.54 ZAp 104.41 ETS 162.64 ZAE 124.62 ETE

PLAN(TOCENTRIC CONIC

C3 26.866 VHL 5.183 OLA -33.85 RAL 115.41 RAD 6568.1 VEL 12.175 pTH 2.19 VHp

ARRIVAL DATE AUG 23 1965

EARTH TO MARS

186.15 ECC .21338 XNC 5.6998 vl 30.227

189.72 RCA 146,43 APO 225.87 V2 24.444

129.09 ZAC 127.92 ETC 252.37 CLP 113.49

4.246 DpA 37.26 RAp 202.05 ECC 1.3379

PO CST TIM INJ 2 LAT INJ 2 LONG

584.3 15.06 334.98

13.0 26.84 297.44

420.7 12.85 321.84

4939.9 29.27 249.16

369.7 8.60 315.46

4563.7 34.18 220.91

ORBIT DETERMINATION ACCURACY

ST 488.5 SR 3078.4 SS 2879.1

CRT .6065 CRS 1.0000 CST ,6049

LSA 4225.4 MSA 387.7 SSA 3.7

EL1 3092.9 EL2 386.5 ALP 84.42

ARRIVAL DATE AUG 25 1965

EARTH TO MARS

186.05 ECC .21297 INC 7.3181 vl 30.227

190.78 RCA 146.43 AlSO 225.68 V2 24.485

129.28 ZAC 132.62 ETC 251.14 CLP 111.09

4.699 DpA 42.14 RAp 204.67 ECC 1.4422

LNCH A ZMTH LNCH T1ME L-I TIME INJ LAT

70.62 17 35 24 1428.99 21.07

109.38 22 27 11 5787.61 21.08

70.62 17 35 24 1428.99 21.07

109.36 22 27 11 3787.61 21.08

110.00 21 54 57 5886.05 17.68

110.00 23 6 49 3666.58 24.54

DIFFERENTIAL CORRECTIONS

TOE .2619 TRA -.6347 TC3 -.1665 BAU 1.4771

ROE 3.3291RRA 2.4320 RC3 4.|090 FAU .22176

FD(-S.9893 FRA-4.4STO FC3-7.1459 BSP 22042

BDE 3.3394 6RA 2.5712 BC3 4.1124 FSP 3326

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LO4MG

4.99 350.35 117.13 17 59 13 829.0 24.53 357.59

273.63 350.36 1|7.12 24 3 38 5187.6 24.54 266.24

4.99 350.35 117.13 17 59 13 829.0 24.53 357.59

273.65 350.36 117.12 24 3 38 5187.6 24.54 266.24

279.37 346.41 119.74 23 33 3 5286.1 21.51 272.32

266.04 352.18 114.58 24 41 15 5066.6 27.64 258.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1161.3 SGR 6493.5 SG3 999.8 ST 441.5 SIR 3808.1 SS 2785.0

RRT -.4343 RRF -.9998 RTF .4441 CRY .4407 CRS 1.0000 CST .4366

Sr,.B 6596.5 R23 .0017 R13 -.9998 LSA 4721.9 MSA 396.4 SSA 3.0

SGI 6513.6 SG2 1042.8 THA 94.56 EL1 3813.2 EL2 395.8 ALP 87.04

LAUNCH 0AlE DEC 8 1984

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 224.21 LAP -.66

RC 255.576 GL -82.99

PLANETOCENTRIC CONIC

C3 39.858 VHL 6.313

LNCH AZMTH LMCH TIME

$7.56 18 8 56

122.41 23 13 44

57.59 18 8 56

122.41 23 13 44

57.59 16 8 36

122.41 23 13 44

FLIGHT TIME 264.00 ARRIVAL DATE AUG 27 1985

DISTAMCE 584.007 EARTH TO MARS

LO.L 73.91 VL 32.972 GAL 2.73 AZL 99.83 HCA 176.14 SMA 185.97 ECC .21259 INC 9.8326 Vl 30.227

LOP 250.12 VP 21.683 GAp -3.15 AZR 80.19 TAL 15.69 TAp 191.83 RCA 146.43 Apo 225.50 v2 24.527

GP 52.02 ZAL 73.35 ZAP 101.18 ETS 163.40 ZAE 119.02 (TE 129.90 ZAC 157.79 [TC 249.40 CLP 108.33

DLA -41.99 RAL 110.41 RAD 6568.5 VEL 12.697 pTH 2.31 VHp

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH IMJ TIME

1722.33 21.63 29.35 354.26 126.91 16 37 39

5692.61 21.65 266.28 354.27 126.91 24 48 36

1722.33 21.63 29.35 354.26 126.91 16 37 39

5692.61 21.65 266.28 354.27 126.91 24 48 36

1722.33 21.63 29.35 354.26 126.91 16 37 39

3692.61 21.65 266.28 354.27 126.91 24 48 36

DIFFERENTIAL CORRECTIONS

TDE .1866 TRA-I.0466 TC3 -.2646 BAU 1.7285

ROE 4.7752 RRA 3.3040 RC3 3.2314 FAU .16064

FOE-5.3113 FRA-3.7916 FC$-3.4893 BSP 24070

BOE 4.7788 BRA 3.4658 8C3 3.2439 FSP 2242

LAUNCH DATE DEC 6 1964

MID-COUR$1[ EXECUTION ACCURACY

3GT 1338.3 _ 7190,6 SG3 691.6

RRT -.6119 RRF -.9997 RTF .6239

7314.1RZ3 .0015 R13 -.9998

SG1 7238.1 _ 1051.5 THA 96.64

FLIGHT TIME 282°00

DISTANCE 620.468

2.50 AZL 81.12 t'_A 186.13 SMA

-3.25 AZP 98.83 T.4q. 14.46 TAp

92.38 ET3 180.82 ZAE 117.08 ETE

H(LIC_ENTRIC C(]4IC

RL 147.39 LAb .00 LOL 73.91 VL 32.948 GAL

RP 220.75 LAp -.94 LOP 25R.97 VP 22.071 GAP

RC 269.2'92 Gt. 60.79 _ -42.62 zAL 73.30 ZAP

PLAMETO¢ENTRIC CONIC

5.495 DpA 47.46 RAp 208.22 ECC 1.6559

PO CST TIM INJ 2 LAT INJ 2 LONG

1122.3 26.28 22.6A

5092.6 26.29 259.57

1122.3 26.28 22.64

5092.6 26.29 259.57

1122.3 26.28 22.64

5092.6 26.29 259.57

ORBIT DETERMINATION ACCURACY

ST 419.3 SR 4501.3 SS 2382.6

CRY .1424 CRS 1.0000 CST .1343

LSA 5093.3 MSA 415.4 SSA 2.4

ELI 4501.7 EL2 415.0 ALF 89.23

ARRIVAL DATE SEP 14 1965

EARTH TO MARS

185.54 ECC .20997 INC 8.8761 vl 30.227

200.60 RCA 146.58 APO 224.50 V2 24.903

205.16 ZAC 44.88 ETC 251.35 CLP 93.24

C3 33.861 VHL 3.819 DLA 72.37 RAL 178.60 RAD 6568.3 VEL 12.439 PTH 2.25 VHp

LMCH AZNTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH IMJ TIME

13.71 9 31 38 4375.66 -47.52 241.10 122.51 18.00 11 4 34

13.71 3 35 10 4748.57 °23.0| 247.82 56.41 13.10 4 54 19

19.69 6 53 59 4550.31 -34.35 238.32 76.42 21.27 8 11 49

160.11 17 36 12 2782.27 -34.34 85.19 76.39 21.27 18 22 34

19.89 6 53 59 4530.31 -34.35 238.32 76.42 21.27 8 11 49

160.11 17 36 12 2762.27 -34.34 85.19 76.39 21.27 18 22 34

DIFFERENTIAL C_RECTION6 MID-COURSE EXECUTION ACCURACY

TOE 3.4390 TRA .2123 TC3-1.3833 8AU 1.6171 SGT 3934.7 _ 6356.5 SG3 1326.0

ROE 4.3802 RRA .6573 RC3-3.2021 FAU .31255 RRT .9402 RRF .9997 RTF .9378

F0610.3917 FRA 2.0238 FC3-7.9911 B$AP 25096 _ 7477.§ R23 .0995 R13 .9947

BOE 5.5813 BRA .8832 BC3 3.5722 FSAP 4643 SGI 7387.9 SG2 1153.6 THA 56.97

4.088 DpA -34.24 RAP 154.65 ECC 1.5573

PO CST TIM INJ 2 LAT INJ 2 LONG

3775.7 -55.06 237.21

4148.6 -30.79 246.13

3950.5 -41.75 234.85

2182.3 -41.74 81.72

3950.3 -41.75 234.85

2182.3 -41.74 81.72

ORBIT OETERM[NATION ACCURACY

ST 3412.7 SR 4396.4 SS 3883.6

CRT .9912 CRS-I.O000 CST -.9913

LSA 6662.9 MSA 387.2 SSA 4.0

ELI 5554.1 EL2 356.8 ALF 52.24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCM DATE DEC 6 1964

H(L|OCENTRIC C(_IC

RL 147.39 LAL .OO LOt. 73.91 VL 32.947 GAL

RP ZZO.37 LAP -.97 LOP 281.09 VP 22.118 GAP -5.46

RC 270.721GL 56.84 Gp -38.45 ZAL 71.86 ZAP 91.10

PLAN(TOCENTRIC CONIC

C3 28.203 VHL 5.311DLA 69.49 RAL 170.84 RAO 6568.1

LNCH AZMYH LNCH TIME L-I TIME INJ LAT INJ LONG

23.45 8 31 45 4495.59 -38.46 235.00

156.55 18 58 58 2745.57 -36.45 83.57

23.45 6 31 45 4495.$9 -36.46 233.00

156.55 16 SS 58 2745.$7 -36.45 83.57

Z3.45 8 31 45 4495.39 -36.46 233.00

158.55 18 58 fig 2745.37 -36.45 83.57

FLIGHT TIME 284.00 ARRIVAL DATE SEP 16 1965

DISTANCE 624.530 EARTH TO MARS

2.46 AZI. 82.24 HCA 187.24 SMA 185.53 ECC .20981 INC 7.7616 vl 30.227

AZP 97.70 TAL 14.29 TAp 201.53 RCA 146.60 APO 224.45 v2 24.94S

ETS 179.61ZAE 117.38 EYE 201.67 ZAC 48.71ETC 252.60 CLP 91.41

VEL 12.230 FTH 2.20 VHP 5.780 DpA -30.33 RAP 156.49 ECC 1.4641

IMJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT ]NJ 2 LONG

64.80 25.82 7 46 40 3895.4 -43.$7 228.62

84.79 25.82 17 42 41 2145.4 -43.56 79.19

64.80 25.82 7 46 40 3895.4 -43.57 228.62

64.79 25.82 17 42 41 2145.4 -45.56 79.19

64.80 25.82 7 46 40 3895.4 -43.57 228.62

64.79 25.82 17 42 41 2145.4 -43.56 79.19

DIFFERENTIAL CORNECTIONS

TOE 3.3171 TRA .0677 TC3-2.0041BAU 1.S032

ROE 3.8167 RRA .6214 NC3-3.4484 FAU .$83§5

FDE11.7388 FRA 1.8870 FC-11.1598 DSP 26806

80E S.OS90 BRA .6278 BC3 3.9868 FSP 5495

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4172.7 SGR 5834.8 SG3 1580.6 ST 3580.2 SR 4162.3 SS 4176.6

RRT .9470 RRF .9996 RTF .9448 CRT .9933 CRS-I.OOOO CST -.9934

SG8 7173.3 R23 .1143 R13 .9931 LSA 6889.3 MSA 352.6 SSA 4.6

861 7088.0 802 1103.S THA 54.92 ELI 5481.2 EL2 314.9 ALF 49.33

LAUNCH DATE DEC 8 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEP 18 1966

HELIOCENTRIC CCR41C DISTANCE 626.604 EARTH TO MARS

RL 147.39 LAL .DO L(X. 73.91VL $2.946 GAL 2.43 AZL 83.06 HCA 188.35 SMA 185.52 ECC .20967 INC 6.9698 vl 30.227

tip 220.00 LAP -|.01 LOP 262.20 VP 22.162 GAP -5.67 AZP 96.87 TAL 14.10 TAp 202.45 RCA 146.62 APO 224.42 V2 24.986

RC 272.134 GL 53.49 GP -34.85 ZAL 70.72 ZAP 89.62 ETS 178.55 ZN[ 117.09 EYE 198.47 ZAC 52.01ETC 2§3.$2 CLP 89.54

PLANETOCENTRIC C_IC

C3 24.487 VHL 4.948 OLA 66.66 RAL 165.81RAD 6568.0 VEL 12.077 PTH 2.16 VHP 3.574 DpA -26.87 RAp 157.80 ECC 1.4030

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

26.76 6 16 56 4450.42 -37.70 227.94 56.34 30.06 7 33 7 58§0.4 -44.50 222.75

155.28 16 29 37 2720.37 -37.69 62.06 56.32 30.05 17 14 58 2120.4 -44.49 76.87

26.75 6 16 58 4480.42 -$7.70 227.94 56.34 30.05 7 33 7 388D.4 -44.50 222.75

155.25 16 29 37 2720.37 -37.69 62.06 56.32 30.05 17 14 58 2120.4 -44.49 76.87

26.75 6 18 56 4450.42 -37.70 227.94 56.34 30.05 7 33 7 3850.4 -44.50 222.78

155.23 16 29 37 2720.37 -37.69 82.06 56.32 30.05 17 14 58 2120.4 -44.49 76.87

DIFFERENTIAL _RECTIONS MID-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

TOE 5.1943 TRA .0032 TC3-2.4403 BAU 1.4134 SGT 44|7.3 S_ 5364.1 $83 1792.4 ST 3699.2 8R 3823.9 SS 4458.7

ROE 5.2818 RRA .4731 RC3-3.5813 FAU .40244 RRT .9529 RRF .9996 RTF .9509 CRT .9941CRS-I.0OO0 CST -.9944

FDE12.3948 FRA 1.7491 FC-14.2281BSP 23188 SGB 6946.8 R23 .1286 R13 .9913 LSA 6933.6 MSA 334.7 SSA 5.2

80E 4.5797 BRA .4731 BE3 4.3173 FSP 6278 SGI 6869.7 SG2 1045.6 THA 50.79 ELt 5312.6 EL2 267.6 ALF 45.96

LAUNCH DATE DEC 6 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 219.82 LAP -1.04

RC 273.529 GL 50,82

PLANETOCEMTRIC CONIC

C3 21.892 VHL 4.679

LNCH AZMTN LNCH TIME

29.73 8 12 20

150.27 16 9 22

29.75 6 12 20

160.27 16 9 22

29.75 6 12 20

150.27 16 9 22

DISTANCE 632.690 EARTH TO MARS

LOt. 73.91 VL 32.946 GAL 2.39 AZL 63.89 HCA 189.47 SMA 185.52 ECC .20954 INC 6.3079 vl 30.227

LOP 263.33 VP 22.208 GAP -5.87 AZP 96.22 TAL 13.69 TAp 203.36 RCA 146.65 APO 224.39 v2 25.027

GP -31.78 ZAL 89.84 ZkP 88.01ET8 177.64 ZAE 116.36 ETE 195.63 ZAC 54.88 ETC 254.22 CLP 87.66

DLA 64.11RAL 162.44 RAD 8567.9 VEL 11.970 PTH 2.15 VHp 3.432 DpA -23.82 RAp 158.73 ECC 1.$603

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4412.64 -38.37 223.27 49.86 33.84 7 25 53 3812.6 -44.88 217.41

2703.54 -38.36 80.73 49.85 33.83 16 54 26 2103.5 -44.8§ 74.88

4412.64 -38.S? 223.27 49.86 33.84 7 25 53 3812.6 -44.85 217.41

2706.54 -38.36 80.73 49.85 33.83 16 54 26 2103.S -44.85 74.88

4412.84 -38.37 223.27 49.86 33.84 7 25 53 3812.6 -44.88 217.41

2703.§4 -38.36 80.73 49.85 33.83 16 54 26 2103.5 -44.86 74.88

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCuRACy

TOE 5.0941 TRA -.0687 TC3-2.9024 BAU 1.3562 SGT 4665.5 SGR 4931.7 863 1960.9

ROE 2.8128 flflA .3825 RC3-3.6123 FAU .43462 RRT .9579 RRF .9998 RTF .9558

FDE12.$751 FflA 1.5688 FC-17.1871 BSP 22552 SGB 6788.8 R23 .1423 R13 .9893

DOE 4.1815 9RA .3883 BC3 4.6338 FSP 6834 SOl 6717.2 SG2 983.6 THA 46.66

LAUNCH DATE DEC 6 1984 FLIGHT TIME 290.00

HELIOCENTRIC C_IC DISTANCE 636.766

RL 147.39 LAL .DO LOL 73.91 VL 32.947 GAL 2.35 AZt. 84.19 MCA

RP 219.26 LAp -1.07 LOP 264.45 VP 22.254 GAP -6.O7 AZP 95.71 TAL

RC 274.906 _ 48.16 GP -29.07 ZAL 69.17 ZAP 86.32 ETS 176.88 ZSE

PLAN(TOCENTRIC CONIC

C3 19.991 VHL 4.471 OLA 61.84 RAL 160.11RAO 6667.8 VEL 11.890 PTH

190.59 SMA 185.53 ECC .20943 INC 5.8071

13.66 TAp 204.25 RCA 146.67 APO 224.38

115.30 ETE 193.14 ZAC 57.28 ETC 254.78

TOE 3.0235 TRA -.1202 TC3-3.3748 BAU 1.3176

ROE 2.4293 RRA .2875 RC3-3.5941 FAU .45837

FDE12.SO82 FRA 1.4098 FC-19.8506 BSP 22271

BDE 3.878S BRA .3116 BC3 4.9301FSP 7293

2.11VHP

LNCH AZMTH LNCM TIN( L-1 TIN( INJ LAY INJ LONG INJ RT A$C INJ AZMTH

32.42 8 9 27 4880.08 -38.65 219.04 44.77 37.18

147.$8 16 53 36 2692.50 -38.64 79.63 44.75 37.17

52.42 6 9 27 4380.08 -38.65 219.04 44.77 37.18

147.§6 18 53 38 2692.50 -38.64 79.63 44.75 37.17

52.42 6 S 27 4380.08 -38.65 219.04 44.77 37.18

147.58 13 53 38 2892.50 -38.64 79.63 44.75 37.17

DIFFERENTIAL C._flECTION$ MID-CoURSE EXECUTION ACCURACY

8GT 4921.9 SGR 4542.0 SG3 2092.7

RRT .9620 RRF .9993 RTF .9598

SGB 6697.4 R23 .1545 R13 .9873

SGI 6633.9 SG2 920.3 THA 42.61

ORBIT DETERMINATION ACCURACY

ST 3790.1 SR 3459.0 SS 4585.5

CRT .9947 CR9-1.0000 CST -.9949

LSA 6874.1MSA 321.4 SSA 5.9

EL1 $124.5 (L2 264.0 ALF 42.37

ARRIVAL DATE SEP 22 1965

EARTH TO MARS

vl $0.227

V2 25.067

CLP 85.79

3.333 DPA -21.13 RAp 159.38 ECC 1.3290

1NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

7 22 27 3700.1 -44.84 212.65

16 58 50 2092.5 -44.85 75.24

7 22 27 3780.t -44.84 212.65

16 38 30 2092.5 -44.85 75,24

7 22 27 3780.1 -44.84 212.65

16 38 30 2092.5 -44.85 73.24

ORBIT OETERNINATION ACCURACY

ST 3876.8 8R 5123.4 SS 4650.6

CRT .g949 CRS-1.OOOO CST -.9953

LSA 6791.6 MSA $1S.0 SSA 6.7

EL1 4972.4 EL2 244.6 ALF 38.8S
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JPL TM 33-100 EARTH--MARS TRAJEC'TORIES (VOL. |, 19645

LA_JNCN DATE DEC G 1964

_(LiOC(NTRIC CONIC

RL 14?.$9 LAL .90

RP 210.89 LAP -1.10

RC 276.236 GL 49.01

PLANETOC(NTR|C CONIC

C) 16.543 VHL 4.306

LNCH AZNTH LNCH TIM(

34.84 6 8 52

145.16 15 41 0

34.04 6 8 52

145.16 15 41 0

)4.64 9 4 52

145.16 15 41 0

FLIGHT T|M( 292.00

O|STANCE 640.692

LOt. 73.91 VL 32.947 GAL 2.31 AZL 84.60 HCA

LOP 265.58 VP 22.301 GAp -G.26 AZP 95.29 TAL

GP -26.73 ZAL 68.68 ZAp 84.54 ETS 176.23 ZAi[

ARRIVAL DATE SEP 24 1965

EARTH TO MARS

191.72 SNA 185.54 ECC .20933 INC 5.4001 vl 30.ZZ?

13.42 TAp 203.14 RCA 146.70 APO 224.3? V2 25.108

114.01 (TE 190.99 ZAC 39.40 ETC 255.20 CLP 8).93

OLA 59.81 RAL 158.45 RAD GSGT.8 VEL 11.829 PTH 2.09 VHp 3.264 DpA

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

4351.46 -38.G9 213.25 40.69 40.12 7 21 23

2655.$G -36.G8 78.75 40.67 40.11 16 25 45

4551.48 -38.69 215.23 40.69 40.12 7 21 25

2685.56 -SO.SO 76.75 40.67 40.11 IG 25 43

4351.48 -38.69 215.23 40.69 40.12 7 21 23

2665.56 -38.60 78.75 40.$7 40.11 16 25 45

185.55 ECC

206.01RCA

189.13 ZAC

3.216 DpA

INJ TIM( pQ

7 21 55

16 15 19

7 21 55

16 13 19

7 21 55

tG 15 19

-18.75 RAp 159.84 (CC 1.3052

PO CST TIM IMJ 2 LAT INJ 2 LONG

3751.5 -44.59 208.41

2985.G -44.58 71.93

3751.5 -44.59 208.41

2085.6 -44.58 71.95

3751.5 -44.59 208.41

2085.6 -44.58 71.95

ORBIT DET(RN|NATION ACCURACY

ST 3957.9 SR 2814.0 9S 4G08.3

CRT .9952 CRS-I.O000 CST -.9955

LSA 6668.7 NSA 304.9 SSA 7.5

ELI 4852.2 ELI 225.S ALF 35.39

DIFFERENTIAL CORRECTIONS MID-COURSE_ EXECUTION ACCURACY

TDE Z.9721 TRA -.1&41 TC3_5.D580 BAU 1.2962 SGT 5183.3 _ 4191.1 SG3 2195.5

RDE 2.1108 RRA .2315 RC3-S.5414 FAU .47554 RRT .!_55 lifftF .9991RTF .9632

FDE12.2518 FRA 1.2546 FCoZ2.2G73 OSP 22137 SC_ GGG5.7 R23 .1647 R13 .9854

ODE 3.6454 8RA .2857 BC3 5.2369 FSP 7600 64;1 $GlO.S SGZ 855.6 THA 38.75

LAUI4CH DATE DEC 6 19G4 FLIGHT TIN( 294.00

HELIOCENTRIC C.ON|C DISTANCE &45.006

RL 147.39 LAL .00 _ 7S.SI VL 32.$45 GAL 2.27 AZL 84.R4 HCA 192.85 SMA

RP 218.52 LAp -1.12 LOP 266.72 VP 22.$48 GAP *6.45 AZP 94.94 TAL 15.16 TAp

RC 277.909 GL 44.14 r_p -24.99 ZAL $8.33 ZAP 82.83 ETS 175.69 ZA( 112.55 £TE

PLAN(TOCENTR|C CCN|C

C3 17.405 VHL 4.172 DLA 57.98 RAL 137.27 RAD $567.7 V[L 11.781PTH 2.08 VHP

LNCH AZIIITH LNCH TIN( L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZMTH

5Y.03 6 9 49 4325.95 -35.56 211.79 37.38 42.89

142.97 15 SO 38 2801.57 -SS.53 7R.06 37.37 42.69

37.03 9 9 49 4325.95 -36.55 211.79 37.38 42.69

142.97 15 30 5D 2951.37 -30.35 7S.OG 37.37 42.69

$7.03 S 6 49 4325.95 -36.56 211.79 3T.38 42.69

142.97 15 SO 36 2661.57 -$8.55 78.06 37.37 42.69

DIFFERENTIAL CGNRECTIONS MID-COURSE EvI_CUTION ACCURACY

TOE 2.9424 TRA -.1943 TC3-4.3395 BAU 1.2586 SGT 5449.2 $GR 3675.0 SG3 2267.4

ROE 1.6574 RtA .1995 RC3-3.4409 FAU .45785 RNT .9¢_1RRF .9985 flTF .9657

FD(11.9521FRA t.1761 FC-24.2656 BSP 22416 _ (40B.5 R23 .1729 RI3 .9836

BO( 3.4798 MA .27B9 BC3 5.5580 F6P 7925 SG1 fdS3B.9 Sr_ 796.7 THA 35.15

ARRIVAL DATE SEP ZG 1965

EARTH TO MARS

.20926 INC 5.0626 vl 30.227

146.72 APO 224.38 V2 25.148

61.24 ETC 255.55 CLP 92.10

-16.63 RAP 160.16 (CC 1.2864

CST TIM INJ 2 LAT |MJ 2 LONG

3725.6 -44.21 204.64

2081.6 -44.20 70.91

5725.9 -44.21 204.64

2061.8 -44.20 70.91

3725.9 -44.21 204.64

2081.6 -44.20 70.91

ORBIT O[TERMINATION ACCURACY

ST 4045.3 Sit 2557.0 SS 4570.7

CRT .9952 CR$-I.0000 CST -.9956

LSA 8610.6 MSA S05.2 $SA 6.5

(L1 4780.9 ELI 212.5 ALF 32.24

LAUNCH DATE DEC 4 1964 FLIGHT TIN( 296.00 ARRIVAL DATE SEP 29 1965

DISTANCE 649.132 EARTH TO MARS

LOL 75.91 VL 32.649 GAL 2.22 AZL 65.22 NCA 193.96 SMA 185.57 (CC .20919 INC 4.7780 Vl 30.227

LQP 287.85 VP 22.395 GAP -6.63 AZP 94.64 TAL 12.89 TAp 206.68 RCA 146.75 APO 224.59 V2 25.185

GP -22.86 ZAL 66.12 ZAP 61.06 (TS 175.24 ZA[ 110.96 ETE 167.53 ZAC 62.85 (TC 255.65 CLP 80.29

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 218.16 LAp -1.15

RC 276.956 GL 42.49

PLAMETOCEMTR|C CONIC

CS 19.499 VHL 4.060 OLA 56.33 RAL 156.44 RAD 6567.? VEL 11.742 PTH 2.07 VHp 3.164 DPA -14.73 RAp 180.56 ECC 1.2713

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT IMJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

$9.05 9 11 51 4302.79 -36.53 208.67 34.67 44.97 7 23 33 3702.8 -43.74 201.26

140.97 15 21 57 2679.60 -36.32 77.53 34.66 44.96 16 6 37 2079.8 -43.73 70.13

39.05 6 11 51 4502.79 -36.33 208.67 34.67 44.97 7 23 33 3702.8 -43.74 201.26

140.97 15 21 57 297R.80 -38.32 77.53 34.66 44.96 16 6 57 2079.6 -43.73 70.13

$9.03 9 11 51 4502.79 -36.33 206.67 34.67 44.97 7 23 33 3702.6 -45.74 201.26

140.97 15 Zl 57 2679.60 -38.32 77.53 34.66 44.96 16 6 37 2079.8 -43.73 70.13

DIFFERENTIAL C(_RRECTION9 MIO-COURK EXECUTION ACCURACy ORBIT DETERNINATION ACCURACY

TD( 2.9189 TRA -.2234 TC3-4.SS65 BAU 1.2955 $GT 5717.4 SGR 3590.2 SG5 2320.5 ST 4120.7 SR 2517.7 SS 4484.4

ROE 1.6390 RRA .1696 flC5-3.$354 FAU .4R703 RRT .9706 RRF .9985 RTF .9661 CRT .9952 CRS-I.0000 C$T -.9958

FOE11.5303 FRA 1.0679 FC-20.0965 BSP 22610 _ 6751.2 R23 .1783 R13 .9825 LSA 6509.5 MSA 297.7 SSA 9.2

DOE 3.3459 BRA .2006 BCS 5.6774 F_P 8057 SG1 6710.9 St;2 735.8 THA 31.79 EL1 4723.7 (L2 197.0 ALF 29.30

LAUNCH DATE D(C 6 1984 FLIGHT TIN( 298.00 ARRIVAL DATE SOP 50 1965

HELIOC(NTRIC CONIC DISTANCE 653.265 EARTH TO MARS

RL 147.39 LAb .00 LOL 73.91VL 32.951 GAL 2.17 AZL 85.47 HCA 195.12 SMA 185.60 ECC .10915 INC 4.5344 V1 50.22?

RP 217.80 LAP -1.16 LGP 2GS.RR VP L_.442 GAP -6,81 AZP 94.38 TAL 12.60 TAp 207.73 RCA 146.78 APO 224.41 V2 25.228

RC 280.240 GL 41.02 GP -21.29 ZAL 66.01 ZAP 79.31 ETS 174.85 ZA( 109.30 ETE 186.15 ZAC 64.27 ETC 256.11 CLp 78.51

PLAN(TOCENTRIC CCNIC

CS 15.731VHL 3.1160 DLA 54.$4 RAL 155.$7 RAO 6567.6 VI[L 11.710 PTH 2.00 VHp S.164 DpA -19.03 RAp 160.49 ECC 1.2589

LNCH AZIqTM LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

40.66 G 14 39 4261.53 -36.03 205.63 32.45 46.98 7 26 0 3681.5 -45.22 198.22

159.14 15 14 $6 _679.67 -36.02 77.15 32.44 46.97 15 59 16 2079.7 -45.22 69.54

40.86 S 14 39 4261.53 -36.03 205.83 32.45 46.98 7 26 0 3681.5 -43.22 lg8.22

139.14 15 14 36 297R.97 -36.02 77.15 32.44 46.97 13 59 16 2079.7 -45.22 69.54

40.86 8 14 31; 4281.53 -36.03 205.83 32.45 46.98 7 26 0 S661.3 -45.22 198.22

IS9.14 15 14 3¢i 2679.87 -35.02 77.15 32.44 46.97 15 5g 16 2079.7 -45.22 69.54

OIFFER(NTIAL CCRR[CTION$ MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TO( 2.6991 TRA -.2476 TC3-5.3392 BAU 1.5117 SGT 59R7.$ _ 3333.1 SG3 2355.6 ST 4192.7 SR 2108.9 SS 4562.9

RD[ 1.4568 RRA .1469 RC_-3.2242 FAU .50246 RRT .9726 RRF .9951RTF .9700 CRT .ggs2 CRS-I.0000 CST -.g958

FD(11.0764 FRA .9973 FC-27.6529 BDP 22917 SG8 6852.8 R23 .1816 R13 .9814 LSA 6414.8 MSA 294.3 SSA 10.2

!10( 5.2457 BRA .2989 BC3 6.2371FSP 8124 $61 6818.g SG2 680.2 THA 28.73 EL1 4689.6 EL2 184.1 ALF 26.64

1903



JPI-TM 33-100 EARTH--MARS TRAJECTORIES (VOL !. 1964)

LAUNCH DATE DEC 6 19_A FLIGHT TIRE 500.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC OISTANCE 657.407 EARTH TO MAR S

RL 147.39 LAL .00 LOL 73.91VL 32.953 GAL 2.12 AZL 85.68 HCA 198.27 6NA 185.65 ECC .20912 INC 4.3239 vl 30.227

RP 217.44 LAp -I.21 LOP 270.14 VP 22.489 GAP -6.98 AZP 94.15 TAL 12.30 TAp 208.57 RCA 146.81 Apo 224.44 V2 25.268

RC 281.529 GL 39.?2 GP -19.86 ZAL 68.00 ZAp 77.57 ETS 174.53 ZAE 107.59 ETE 184.95 ZAC 85.54 ETC 258.33 CLP 78.77

PLANETOCENTRIC COiqIC

C3 15.094 VHL 3.885 DLA 53.47 RAL 155.51RAO 6567.6 VEL 11.682 pTH 2.05 VHp 3.155 DpA -11.50 RAp 160.57 ECC 1.2484

LNCH AZNTn LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

42.54 6 18 4 4261.76 -37.69 203.22 30.61 48.78 7 29 5 3662.8 -42.89 195.45

137.46 15 8 19 2680.83 -37.68 76.89 30.60 48.77 15 53 0 2080.8 -42.88 89.12

42.54 6 18 4 4261.76 -37.69 203.22 ]0.61 48.78 7 29 5 3661.8 -42.69 195.45

137.46 15 8 19 2680.83 -57.68 76.89 30.60 48.77 15 53 0 2080.8 -42.68 69.12

42.54 6 18 4 4261.76 -57.69 205.22 30.61 48.78 7 29 5 5661.8 -42,69 195.45

137.46 15 8 19 2680.83 -57.68 76.89 30.60 48.77 15 53 O 2080.8 -42.68 69.12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE 2.8907 TRA -.2610 TC3-5.8354 BAU 1.3325 SGT 6255.9 8GR 3099.3 SG3 2374.5 ST 4269.6 SR 1930.2 SS 4280.2

ROE 1.3061RRA .1374 RC3-3.0839 FAU .50376 RRT .9742 RRF .9976 RTF .9716 CRT .9951CR$-I.OOOO CST -.9958

FDE10.6279 FRA .9555 FC-28.6936 8SP 23467 SGB 6981.5 R23 .1830 R13 .9806 LSA 6339.5 MSA 292.5 SSA 11.1

BDE 3.1720 BRA .2949 BE5 6.6031FSP 8190 SOl 6953.1 SG2 629.8 THA 25.99 ELi 4682.4 EL2 173.2 ALF 24.26

LAUNCH DATE DEC 6 1954 FLIGHT TIME 302.00 ARRIVAL DATE OCT 4 1965

HELIC(ENTRIC CONIC DISTANCE 661.558 EARTH TO MARS

RL 147.39 LAL .00 LOt. 73.91 VL 32.955 GAL 2.06 AZL 85.86 HCA 197.41 SMA 185.66 ECC .20910 INC 4.1395 V1 30.227

RP 217.09 LAp -1.24 LOP 271.29 VP 22.536 GAP o7.15 ALP 93.95 TAL 11.99 TAp 209.40 RCA 146.84 Apo 224.48 v2 25.307

RC 282.801GL 38.55 GP -18.58 2AL 68.07 ZAp 75.93 ETS 174.26 ZAE 105.85 ETE 183.92 ZAC 66.66 ETC 256.52 CLP 75.06

PLANETOCEnTRIC CONIC

C3 14.550 VHL 3.814 DLA 52.21RAL 155.31RAD 6567.6 VEL 11.659 pTH 2.05 VHP 3.153 DpA -10.12 RAp 160.61ECC 1.2395

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI, ITH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

44.11 6 21 58 4243.19 -37.32 200.80 29.10 50.39 7 32 42 3643.2 -42.14 192.91

135.89 15 2 53 2683.00 -37.31 78.73 29.09 50.38 15 47 36 2083.0 -42.13 68.83

44.11 6 21 58 4245.19 -37.32 200.80 29.10 50.39 7 32 42 3645.2 -42.14 192.91

135.89 15 2 53 2683.00 -37.51 76.73 29.09 50.38 15 47 36 2083.0 -42.13 68.83

44.11 8 21.56 4243.19 -37.32 200.80 29.10 50.39 7 32 42 3643.2 -42.14 192.91

135.89 15 2 53 2683.00 -37.31 76.73 29.09 50.38 15 47 36 2085.0 -42.13 68.83

DIFFERENTIAL CORRECTZONS MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 2.8834 TRA -.2720 TC3-6.3354 BAU 1.3604 8GT 6524.0 SGR 2885.8 SG3 2380.2 ST 4338.2 SR 1770.8 8S 4183.9

RDE 1.1763 RRA .1285 RC3-2.9622 FAU .50286 RRT .9754 RRF .9969 RTF .9730 CRT .9950 CRS -.9999 CST -.9958

FDE10.1554 FRA .9285 FC-29.9212 8SP 24015 SGB 7133.8 R23 .1822 R13 .9801 LSA 6261.? MSA 290.6 8SA 12.1

BDE 3.1141 8RA .3009 BC3 6.9937 FSP 8183 5G1 7109.9 SG2 583.3 THA 23.51 EL1 4682.8 EL2 163.2 ALF 22.13

LAUNCH DATE OEC 6 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 665.717 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91VL 32.957 GAL 2.01AZL 86.02 HCA 198.57 SMA 185.70 ECC .20911 IRE 3.9770 Vl 30.227

RP 216.74 LAp -1,27 LOP 272.44 VP 22.583 GAP -7.32 AZP 83.77 TAL 11.66 TAp 210.22 RCA 146.87 APO 224.53 V2 25.546

RC 284.057 GL 37.51 GP -17.43 ZAL 68.22 ZAP 74.17 ETS 174.03 ZAE 104.08 ETE 183.03 ZAC 67.68 ETC 258.69 CLP 73.38

PLAnETOCENTRIC CONIC

C3 14.077 VHL 3.752 DLA 51.05 RAL 155.26 RAD 6567.6 VEL 11.639 pTH 2.04 VHp 3.158 DpA -8.87 _Ap 160.82 ECC 1.2317

LNCn AZNTH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

45.57 6 26 14 4225.59 -36.93 198.56 27.86 51.85 7 36 40 3625.6 -4t.59 190.57

134.43 14 58 9 2686.02 -36.92 76.65 27.84 51.84 15 42 55 2088.0 -41.38 58.66

45.57 6 28 14 4225.59 -36.93 198.56 27.86 51.85 7 36 40 3625.6 -41.59 190.57

134.43 14 58 9 2686.02 -36.92 76.65 27.84 51.84 15 42 55 2086.0 -41.58 88.86

45.57 6 26 14 4225.59 -36.93 198.56 27.86 51.85 7 36 40 3625.6 -41.59 190.57

134.43 14 58 9 2686.02 -36.92 76.65 27.84 51.84 15 42 55 2086.0 -41.38 58.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 2.8825 TRA -.2751 TC3-6.8321BAU 1.3917 9GT 6790.2 SGR 2692.9 SG3 2376.3 ST 4409.1 SR 1632.9 8S 4049.6

ROE 1.0668 RRA .1242 RC3-2.8291FAU .49978 RRT .9764 RRF .9961RTF .9741 CRT .9949 CRS -.9999 CST -.9958

FOE 9.6979 FRA .9332 FC-30.7359 BSP 24692 SGB 7304.? R23 .1798 R13 .9798 LSA 6198.5 NSA 289.6 88A 13.1

BDE 3.0736 8RA .3018 BE3 7.3947 FSP 8164 SGI 7284.5 SG2 542.5 THA 21.29 EL1 4699.2 EL2 154.5 ALF 20.25

LAUNCH DATE DEC 6 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 8 1965

hELIOCENTRIC CONIC

RL 147.39 LAL .DO LOt. 73.91 VL

RP 216.39 LAp -1.29 LOP 273.59 VP

RC 283.296 GL 38.36 GP -16.39 ZAL

PLANETOCENTR1C CONIC

C3 13.662 VHL 5.696

LNCH A ZNTH LNCH TIME

48.94 5 30 52

133.06 14 54 3

46.94 6 30 52

133.06 14 54 3

46.94 5 30 52

133.06 14 54 3

DIFFERENTIAL CCRRECTIONS

TOE 2.8883 TRA -.2682 7C3-7.3135 BAU 1.4227

ROE .9763 RRA .1283 RC3-2.6810 FAU .49223

FOE 9.2836 FRA .9983 FC-31.1913 BSP 25570

BOE 3.0488 8RA .2964 BE3 7.7894 FSP 8202

DISTANCE 669.882 EARTH TO MARS

32.959 GAL 1.95 AZL 86.17 HCA 199.72 SNA 185.74 ECC .20912 INC 3.6321 vl 30.227

22.629 GAP -7.48 A ZP 93.61TAL 11.31 TAp 211.03 RCA 146.90 APO 224.58 V2 25.385

88.44 ZAP 72.51ET8 173.84 ZAE 102.34 ETE 182.26 ZAC 68.60 ETC 258.84 CLP 71.75

DLA 49.97 RAL 155.32 RAD 6567.5 VEL 11.621PTH 2.04 VHP 3.169 DpA -7.73 RAp 160.62 ECC 1.2248

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN [NJ 2 LAT InJ Z LONG

4208.78 -36.54 196.46 26.84 53.19 7 41 1 5608.8 -41.04 188.38

2689.70 -36.53 76.65 26.83 53.17 15 38 52 2089.7 -41.03 68.58

4208.78 -36.54 196.46 26.84 55.19 7 41 1 3608.8 -41.04 188.38

2889.70 -36.53 76.65 26.83 53.17 15 38 52 2089.7 -41.03 68.58

4206.78 -36.54 196.46 26.84 53.19 7 41 1 3608.8 -41.04 188.38

2689.70 -36.53 76.65 26.83 53.17 15 38 52 2089.7 -41.03 68.58

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 7049.3 SGR 2512.1 SG3 2357.7 ST 4484.3 SR 1517.2 $8 3950.4

RRT .9766 RRF .9951RTF .9750 CRT .9945 CRS -.9999 CST -.9958

8GB 7483.5 R23 .1761 R13 .9795 LSA 6158.8 NSA 293.2 SSA 13.9

SG1 7466.1 862 510.3 THA 19.28 EL1 4731.6 EL2 148.6 ALF 18.62

1804



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH CAIE _EC 6 1964

HELIOCENTRIC CO_IIC

RL 147.39 LAL .00

RP 216.05 LAP -1.32

RC 286.520 GL 35.70

PLANETOCENTR|C CONIC

C3 13.294 VHL 3.646

LNCN AZMTH LNCH TIME

48.24 6 35 46

131.76 14 50 27

48.24 6 35 46

131.76 14 50 27

48.24 6 33 46

131.76 14 50 27

FLIGHT TIME 308.00

LOL 73.91 YL 32.962 GAL

LOP 274.75 vP 22.676 GAp

GP -13.44 ZAL 68.72 ZAp

DISTANCE 674.059

1.89 AZL 86.30 HCA

-7.64 AZP 93.46 TAL

70.89 ETS 173,88 ZAE

ARRIVAL DATE OCT 10 1965

EARTH TO MARS

200.88 SNA 185.79 ECC .20915 INC 3.7026 ¥1 30.227

10.95 TAp 211.83 RCA 146.93 Apo 224.6S V2 25.423

100.58 ETE 181.38 ZkC 69.43 ETC 256.97 CLP 70.15

DLA 48.93 RAL 155.49 RAD 6367.3 VEL 11.603 PTH 2.03 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4192.63 -36.14 194.47 26.02 54.41 T 45 38

2693.92 -36.13 76.72 26.01 54,39 15 35 21

4192.65 -36.14 194.47 26.02 54.41 7 45 39

2693.92 -36.13 76.72 26.01 54.39 15 35 21

4192.65 -36,14 194.47 26.02 54.41 7 45 39

2693.92 -36.13 76.72 26.01 54.39 15 35 21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 2.8833 TRA -.2647 TC3-7.8148 9AU 1.4613 SGT 7309.9 $_ 2350.7 SG3 2337.6

ROE .8916 RRA .1234 RC3-2.3366 FAU °48688 RRT .9771RRF .9939 RTF .9759

FOE 8.8092 FRA 1.0033 FC-31.7074 8SP 26222 SG8 7878.6 R23 .1704 R13 .9794

BOE 3.0200 BRA .2921BC3 8.2224 FSP 8066 SG1 7663.7 SG2 477.3 THA 17.51

3.185 DpA -6.69 RAp 160.61ECC 1.2188

PO CST TIN INJ 2 LAT INJ 2 LONG

3592.7 -40.30 186.33

2083.9 -40.49 68.58

3392.7 -40.30 186.33

2093.9 -40.49 68.58

3592.7 -40.30 186.33

2093.9 -40.49 68.58

ORBIT DETERMINATION ACCURACY

ST 4541.4 SR 1405.0 SS 3819.0

CRT .9945 CRS -.9999 CST -.9955

LSA 6090.8 MSA 290.7 SSA 15.0

ELI 4731.7 EL2 140.7 ALF 17.12

LAUNCH DATE DEC 6 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC D| STANCE 678.243 EARTH TO MARS

RL 147.39 LAL .DO LOL 73.91 VL 32.963 GAL 1.82 AZL 86.41HCA 202.04 SMA 185.84 ECC .20920 INC 3.3856 V1 30.227

RP 215.71 LAp -1.34 LOP 275.92 VP 22.723 GAP -7.80 AZP 93.32 TAL 10.58 TAp 212.62 RCA 146.96 APO 224.72 V2 23.461

RC 287.729 GL 34.91GP -14.58 ZAL 69.06 ZAp 69.31 ETS 173.55 Z/_ 98.84 ETE 181.00 ZAC 70.20 ETC 257.09 CLP 68.38

PLANETOCENTRIC CONIC

C3 12.963 VHL 3.600 DLA 47.99 RAL 135.74 RAD 6567.5 VEL 11.591PTH 2.03 VHp 3.205 DpA -5.73 RAp 160.60 ECC 1.2133

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.48 6 40 57 4177.01 -33.74 192.58 25.36 55.53 7 50 34 3577.0 -39.96 104.39

130.52 14 47 16 2698.68 -35.73 76.84 25.35 55.52 13 32 15 2098.7 -39.93 68.65

49.48 6 40 57 4177.01 -35.74 192.58 25.36 55.53 7 50 34 3577.0 -39.96 184.39

130.52 14 47 16 2698.68 -35.73 76.84 25.35 55.32 15 32 15 2098.7 -39.93 68.65

49.48 6 40 57 4177.01 -35.74 192.38 25.36 53.53 7 30 34 3577.0 -39.96 184.39

130.52 14 47 16 2698.68 -35.73 76.84 25.35 55.52 15 32 15 2098.7 -39.93 68.65

DIFFERENTIAL CCI_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8833 TRA -.2562 TC3-8.3142 BAU 1.5013 _T 7567.7 S_R 2202.3 SG3 2310.7 ST 4593.8 SR 1306.7 SS 3691.3

RDE .8186 RRA .1226 RC3-2.4321 FAU .47987 RRT .977Z RRF .9924 RTF .9767 CRT .9943 CRS -.9999 CST -.9934

FD[ 8.3336 FRA 1.0296 FC-32.0478 BSP 26931 $68 7881.7 R23 .1632 R13 .9794 LSA 6031.0 MSA 289.1 $SA 16.0

BDE 2.9974 BRA .2841BC3 8.6627 FSP 7933 SGI 7868,0 SG2 449.6 THA 15.93 ELI 4776.1 EL2 134.0 ALF 13.80

LAUNCH DATE DEC 6 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC C04dIC

RL 147.39 LAL .00 LOL 73.91 VL

RP 215.38 LAP -1.37 LOP 277.09 VP

RC 268.924 GL 54.19 GP -13.79 ZAL

PLAN[7OCENTRIC CC)N|C

C3 12.664 VHL 3.559

LNCH AZMTH LNCH TIME

50.67 6 A6 26

129.33 14 44 Z7

50.67 6 46 26

129.33 14 44 27

50.67 6 46 26

129.33 14 44 27

DIFFERENT|4L CORRECTIONS

TDE 2.8798 TRA -.2434 TC3-8.8151BAU 1.§429

ROE .7347 RRA .1234 RC3-2.3121FAU .47192

FDE 7.9100 FRA 1.0689 FC-32.2616 BSP 27618

ODE 2.9770 8RA .2729 BC3 9.1132 FSP 7775

DISTANCE 682.435 EARTH TO MARS

32.968 GAL 1.76 AZL 86.52 HCA 203.21 SHA 185.89 ECC .20927 INC 3.4784 vl 30.227

22.770 GAP -7,95 AZP 93.20 TAL 10.19 TAp 213.40 RCA 146.99 APO 224.79 V2 23.498

69.45 ZAp 67.76 ETS 173.44 ZAE 97.12 ETE 180.48 ZAC 70.90 ETC 257.19 CLP 87.06

DLA 47.08 RAL 156.07 RAD 6567.5 VEL 11.$78 pTH 2.02 VHp 3.229 DpA -4.89 RAp 160.60 ECC 1.2084

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4161.68 -35.33 190.77 24.85 56.58 7 55 47 3561.7 -39.44 182.33

2704.00 -35.32 77.02 24.84 56.57 15 29 31 2104.0 -39.43 66.79

4161.68 -35.33 190.77 24.85 56.$8 7 33 47 3561.7 -39.44 182.33

2704.00 -33.32 77.02 24.84 56.57 15 29 31 2104.0 -38.43 68.79

4161.68 -35.33 190.77 24.85 56.58 7 53 47 3561.7 -39.44 182.33

2704.00 -35.32 77.02 24.04 56.57 15 29 31 2104.0 -39.43 68.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7822.5 SGR 2066.3 SG3 2279.1 ST 4643.6 SR 1219.3 SS 3563.9

RRT .9769 RRF .9907 RTF .9773 CRT .9941CRS -.9998 CST -.9952

S_ 8090.0 RZ3 .1550 R13 .9795 LSA 5972.2 NSA 288.6 SSA 17.1

$61 8079.5 SG2 427.5 THA 14.51 ELI 4799.3 EL2 128.4 ALF 14.64

LAUNCH DATE DEC G 1964 FLIGHT T|ME 514.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC D| STANCE 686.655 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 32.971 GAL 1.69 AZL 88.62 HCA 204.38 SNA 185.95 ECC .20931 INC 5.3827 V1 30.227

RP 213.03 LAP -1.40 LOP 278.26 VP 22.816 GAP -8.09 A ZP 93.08 TAL 9.79 TAp 214.17 RCA 147.02 APO 224.88 v2 25.535

RC 290.105 GL 33.33 GP -15.07 Z/q- 69.90 ZAP 66.23 ETS 173.56 ZAE 95.43 ETE 180.04 ZAC 71.55 ETC 257.28 CLF 65. 58

PLAN£TOCENTRIC CONIC

C3 12.391VHL 3.520 DLA 46.21RAL 156.47 RAD 6567.5 VEL 11.566 PTH 2.02 VHp 3.256 DpA -4.10 RAp 160.61ECC 1.2039

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT [NJ 2 LONG

51.82 6 32 8 4146.69 -34.93 189.02 24.47 57.56 8 I 14 3546.7 -38.91 180.76

128.18 14 41 57 2709.70 -34.92 77.24 24.46 57.55 15 27 7 2109.7 -38.90 68.97

31.82 6 52 8 4146.69 -54.95 189.02 24,47 57.56 8 1 14 5346.7 -38.91 180.76

128.18 14 41 57 2709.70 -34.92 77.24 24.46 57.55 15 27 7 2109.7 -38.90 60.97

31.82 6 32 8 4146.69 -34.93 189.02 24.47 57.56 8 I 14 3546.7 -38.91 180.76

126.18 14 41 37 2709.70 -34.92 77.24 24.46 57.35 15 27 7 2109.7 -38.80 68.97

DIFFERENTIAL CC_RECTIONS N|D-COURSI[ (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9776 TRA -.2293 TC3-9.$043 BAU 1.5836 SGT 8070.1S¢,R 1959.8 SG3 2241.0 ST 4690.7 SR 1142.§ SS 3441.3

ROE .6995 RRA .1256 RC3-2.1913 FAU .46236 RRT .9782 RRF .9886 RTF .9778 CRT .9930 CRS -.9998 CST -.9931

FOE 7.4886 FRA 1.1244 FC-32.3026 9SP 28389 _ 8500.0 R25 .14§8 R15 .9796 LSA 5921.8 M$A 288.6 SSA 18.1

BOE 2.9615 BRA .2364 OC3 9.5590 FSP 7629 SGI 8289.0 SG2 409.5 THA 13.24 ELI 4826.5 ELI 125.3 ALF 13.62

1005



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE OEC 6 1954 FLIGHT TIME 316.00 ARRIVAL OATE OCT 18 1965

HELIOCENTRIC CONIC D[8TANCE 690.842 EARTH TO MARS

RL 147.39 LAL .00 LOL 7].91VL 32.975 GAL 1.62 AZL 86.71HCA 205.55 SMA 186.01ECC ,20944 INC 3.2940 vl 30.227

RP 214.72 LAP -1.42 LOAP 279.45 VP 22.862 GAP -8.24 AZP 92.97 TAL 9.38 TAp 214.93 RCA 147.05 Apo 224.97 V2 25.572

RC 291.272 GL 52.93 GP -12.40 ZAL 70.39 ZAP 64.78 ET3 173.28 ZkE 93.76 ETE 179.64 ZAC 72.14 ETC 257.38 CLP 84.1]

PLANETOCENTRIC CONIC

C3 12.142 VHL 3.484 DLA 45.38 RAL 156.94 RAO 6567.5 VEL 11.555 pTH 2.02 VHp 5.286 OpA -].38 RAp 160.63 ECC 1.1998

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

52.95 6 58 6 4131.84 -34.52 187.32 24.21 58.49 8 6 58 3531.8 -38.40 179.03

127.07 14 39 43 2715.92 -34.51 77.51 24.20 58.48 15 24 59 2115.9 -38.39 69.22

52.93 6 58 6 4131.84 -54.52 187.32 24.21 58.49 8 6 58 3531.8 -38.40 179.03

127.07 14 39 4] 2715.92 -34.51 77.51 24.20 56.48 15 24 59 2115.9 -38.39 69.22

52.93 6 58 6 4151.84 -34.52 187.32 24.21 58.49 8 6 58 3531.8 -38.40 179.05

127.07 14 39 43 27,45.92 -34.51 77.51 24.20 58.48 15 24 59 2115.9 -38.59 69.22

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.6737 TRA -.1989 TC5-9_7955 BAU 1.6254 SGT 8315.5 8GR 1824.0 863 2200.7 ST 4731.8 8R 1073.6 SS 3318.3

ROE .6501RRA .1280 RC3-2.0767 FAU .452§3 RRT .9751RRF .9861RTF .9783 CRT .9936 CRS -.9998 CST -.9948

FDE 7.0784 FRA 1.18Zl FC-32.2684 9SP 29138 SG8 8513.2 RZ3 .1353 RI] .9797 LSA 5871.2 MSA 288.6 SSA 19.1

BOE 2.9463 8RA .2374 BC310.0132 FSP 7464 961 8504.0 862 395.3 THA 12.10 ELI 4850.6 EL2 118.7 ALF 12.71

LAUNCH DATE DEC 6 1964 FLIGHT TIME 318.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC DISTANCE 695.056 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 32.979 GAL 1.55 AZL 86.79 HCA 206.73 SMA 186.08 ECC .20955 INC 3.2123 vl 30.227

RP 214.40 LAP -1.44 LOP 280.61 VP 22.908 GAP -8.38 AZP 92.87 TAL 8.95 TAp 215.68 RCA 147.08 APO 225.07 V2 25.608

RC 292.426 GL 32.36 GP -11.78 ZAL 70.94 ZAP 63.35 ETS 173.23 ZAE 92.11ETE 179.30 ZAC 72.70 ETC 257.43 CLP 62.75

PLANETOCENTRIC CONIC

C5 11.912 VHL 3,451DLA 44.57 RAL 157.47 RAD 6]67.5 VEL 11.546 PTH 2.02 VHp 3.319 DpA -2.73 RAP 160.67 ECC 1.1960

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

54.02 7 4 20 4117.0] -34.11 185.66 24.05 59.36 8 12 57 3517.0 -37.88 177.35

125.98 14 57 41 2722.65 -]4.10 77.83 24.04 59.35 15 23 4 2122.7 -57.87 69.52

54.02 7 4 20 4117.03 -34.11 185.66 24.05 59.36 8 12 57 3517.0 -37.68 177.35

125.98 14 37 41 2722.65 -34.10 77._5 24.04 59.35 15 23 4 2122.7 -]7.87 69.52

54.02 7 4 20 4117.03 -34.11 185.66 24.05 59.36 8 12 57 3517.0 -37.88 177.55

125.98 )4 37 4l 2722.65 -34.10 77,83 24.04 59.35 15 23 4 2122.7 -]7.87 69.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8688 TRA -.169§ TC-10.2776 8AU 1.6663 SGT 8553.7 6_ 1716.2 863 2155.7 ST 4768.7 SR 1012.1 $S 3197.1

ROE .6067 RRA .1317 RC3-1.9674 FAU .44162 RRT .9735 RRF .9832 RTF .9788 CRT .9973 CRS -.9997 CST -.9945

FDE 6.6851 FRA 1.2566 FC-32.0972 8SP 29925 SG8 8724.2 R23 .1249 R13 .9797 LSA 5822.5 MSA 289.9 SSA 20.1

60E 2.9]22 8RA .2146 BC]10.4675 FSP 7305 SGI 8715.6 SG2 ]85.5 THA 11.07 EL1 4873.6 EL2 114.6 ALF 11.91

LAUNCH OATE 0EC 6 1_64 FLIGHT TIME ]ZO.O0 ARRIVAL DATE OCT 22 1955

HEL|OCENTRIC CONIC 0ISTANCE 689.278 EARTH TO MARS

RL 147.39 LAL ,00 LOL 7].91VL ]2.98] GAL 1.47 AZL 88.66 HCA 207.91SMA 186.14 ECC .20968 INC ].1788 vl ]0.227

RP 214,08 LAp -1,47 LOP 281.79 VP 22.954 GAP -8.52 A ZP 92.77 TAL 8.50 TAp 218.41 RCA 147.11 Apo 225.17 V2 25.644

RC 295.568 GL 51,84 GP -11.21 ZAL 71.5] ZAp 61.96 ETS 173.18 ZAE 90.50 ETE 179.00 ZAC 75.22 ETC 257.49 CLP 61.]6

PLANETOCENTRIC CONIC

C3 11.699 VHL 5.420 DLA 4].79 RAL 156.05 RAO 6567.4 VEL 11.§]6 pTH 2.01VHp 3.3]4 DpA -2.1] RAp 160.72 ECC 1.1925

LNCH AZMTH LNCH TIME L-I TIME |NJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.09 7 10 49 4102.25 -33.70 184.0] 23.98 60.19 8 19 12 3502.2 -37.37 175.71

124.91 14 55 51 2729.88 -33.69 78.20 23.98 60.18 15 21 21 2129.9 -37.36 69.88

55.09 7 10 49 4102.25 -33.70 164.03 23.98 60.19 8 19 12 3502.2 -37.37 175.71

124.91 14 ]5 51 2729.88 -33.69 78.20 23.98 60.18 I] 21 21 2129.9 -37.36 69.88

55.09 7 10 49 4102.25 -33.70 184.0] 23.96 60.19 8 19 12 3502.2 -37.37 175.71

124.91 14 35 51 2729.88 -33.69 78.20 23.98 60.18 15 21 21 2129.9 -37.36 69.88

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8620 TRA -.1374 TC-10.7566 BAU 1.707] 9GT 8789.1 8GR 1617.0 SG3 2109.0 ST 4800.4 SR 957.] SS 3079.6

ROE .]684 RRA .1352 RC3-1.8548 FAU .43038 RRT .9713 RRF .9797 RTF .9790 CRT .9930 CRS -.9997 CST -.9942

FOE 6.5069 FRA 1.]290 FC-31.8497 8_1:, 30684 _ 8936.6 R23 .1138 R13 .9798 LSA 577].7 MSA 290.9 SSA 21.0

609 2.9179 ERA .1913 BCS10.9173 F SP 7133 8G1 8928.8 862 378.7 THA 10.15 EL1 4893.7 ELZ 110.8 ALF 11.21

LAUNCH DATE DEC 6 1984 FLIGHT TIME 322.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC DISTANCE 703.507 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91VL 32.987 GAL 1.39 AZL 88.83 HCA 209.09 SMA 186.21ECC .2098] INC 5.0669 vl 30.227

RP 213.77 LAp -1.49 LOP 282.97 VP 22.999 GAP -8.85 AZP 92.68 TAL 8.05 TAp 217.14 RCA 147.14 Apo 225.29 V2 2].679

RC 294.69] GL 31.35 GP -10.68 ZAL 72.16 ZAP 60.80 ETS 175,14 ZAE 89.91ETE 178.73 2AC 73.71ETC 2]7.54 CLP 60.03

PL ANE7OCENXRIC CONIC

C5 11.501VHL 5.3910LA 43.02 RAL 178.68 RAD 6567.4 VEL 11.528 PTH 2.01VHP 3.392 OpA -1.59 RAp 160.80 ECC 1.189]

LNCH AZMTH LNCH TIME L-I TINE |NJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.14 7 17 34 4087.39 -33.28 182.42 24.00 60.99 8 2] 42 3487.4 -36.86 174.09

125.86 14 34 9 2737.62 °33.27 78.61 24.00 60.97 15 19 47 2137.6 -36.85 70.28

]6.14 7 17 34 4097.]9 -33.Z8 182.42 24.00 60.99 8 25 42 3487.4 -36.86 174.09

123.86 14 54 9 2737.62 -33.27 78.61 24.00 60.97 15 19 47 2137.6 -36.85 70.28

56.14 7 17 34 4087.39 -33.28 182.42 24.00 60,99 8 2] 42 3487.4 -36.86 174.09

12].86 14 34 9 2737.62 -33.27 78.61 24.00 60.97 1] 19 47 2137.6 -38.85 70.28

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8532 TRA -.0957 TC-11.2321BAU 1.7479 SGT 9018.0 8GR 1525.4 SG3 2060.5 ST 4826.3 9R 907.8 S] 2960.7

ROE .5339 RRA .1389 RC3-1.7508 FAU .41898 RRT .9686 RRF .9757 RTF .9793 CRT .9928 CRS -.9997 CST -.9938

FOE 5.9391 FRA 1,4047 FC-31.5372 BSP 31460 SGIB 9146.1 R23 .1027 R13 .9800 LSA ]726.9 MSA 291.9 SSA 22.0

BOE 2.9027 BRA .1687 BC311.3677 FSP 6956 SG1 9158.4 SG2 374.3 TNA 9.32 EL1 4909.7 EL2 107_i A!F 10.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCM OAT[ DEC 4 1964

HELIOCENTRIC CGNIC

RL 147.39 LAL .OO

RP 213.4G LAP -1.§1

RC 295.805 GL 30.89

PLANETOCEMTRIC CONIC

C3 11.317 VHL 3.394

LNCH AZNTM LNCH TIN(

57.20 T 24 38

122.80 14 32 32

57.2D ? 24 39

122.90 14 32 32

57.20 7 24 39

122.90 14 32 32

FLIGHT TIN( 324.00 ARRIVAL DATE OCT 26 1965

DISTANCE 707.744 EARTH TO MARS

LOL 73.91 VL 32.991 GAL 1.31 AZL 87.00 HCA 210.28 SMA 166.29 ECC .20999 INC 3.0016 Vl 40.227

LOP 284.16 VP 23.044 GAP -8.78 AZP 92.59 7AL 7.58 TAp 217.86 RCA 147.17 APO 225.41 V2 25.714

GIP -10.19 ZAL 72.83 ZAp 59.28 ETS 173.12 ZAE 87.35 EYE 178.50 ZAC 74.17 EYE 257.59 CLP 58.74

DLA 42.27 RAL 159.37 RAD i$67.4 VEL 11.520 PTH 2.01 VHp 3.432 DpA -1.10

L-I TIM( INJ LAT ]NJ LONG 1NJ RT ASC INJ AZ14TH lNJ 11ME PO CST TIM

4072.28 -32.86 180.81 24.10 61.75 8 32 31 3472.3

2749.05 -32.85 79.08 24.09 61.74 15 16 18 2146.0

4072.28 -32.68 180.81 24.10 Gt.TS 9 32 31 3472.3

2746.05 -32.85 79.08 Z4.D9 61.74 15 18 18 2146.0

4072.28 -32.86 180.81 24.10 61.75 8 32 31 3472.3

2745.95 -32.95 79.08 24.09 61.74 15 16 16 2146.0

RAp 160.89 ECC 1.1963

INJ 2 LAY INJ 2 LONG

-36.35 172.47

-36.34 70.74

-36.35 1TZ.4T

-36,34 70.74

-36.34 172.47

-36.34 70.74

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9399 1WA -.0526 TC-11.7093 BAD 1.7892 $GT 9245.3 STAr 1441.0 SG3 2011.5 ST 4842.7 SR 862.6 99 2840.7

MDE .3029 RRA .1426 RC3--1.6320 FAD ,40T56 RRT olN_52 _ .9710 RTF .9795 CRT .9923 CRS -.9996 CST -.9933

FOE 5.3799 FRA 1.4919 FC-31.1794 B9P 32171 SG8 9359,9 R23 .0920 R13 .9800 LSA 5672.6 MSA 293.6 9SA 22.9

BIDE 2.8841 BRA .1520 BC311.9252 FSP 6762 SGI 9349.5 $C_ 372.7 TMA 8.57 EL1 4917.8 EL2 103.7 ALF 10.03

LAUNCM DATE DEC 6 1964 FLIGHT TIN[ 326.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 711.987 EARTH TO MARS

RL 147.39 LAL .00 LC4. 73.9t VL 32.999 GAL 1.23 AZL 87,06 HCA 211.47 SMA 186.37 ECC .21D17 INC 2.9408 Vl 30.227

RP 213.19 LAP -1.53 LOP 285.35 VP 23.099 GAP -9.91 AZP 92.51 TAL 7.09 TAp 218.56 RCA 147.20 APO 225.53 vZ 25.748

RC 2_. 904 GL 30.49 G4P -9.74 ZAL 73.55 ZAP $8.00 ET3 173.10 Z/ME 85.83 ETE 178.29 ZAC 74 .GO ETC 257.62 CLP 57.48

PLANETOCEMTR|C CQNIC

C3 11.146 Vt4L 3.339 DLA 41.53 RAL 160.10 RAD 9597.4 VI[L 11.512 PTH 2.01 VHp 3.474 DpA -.6§ RAp 161.01 ECC 1.1634

LNCM AZ14TH bNCM TIN( L-I TIM( INJ LAY INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

59.93 7 91 59 4059.95 -32.43 179.20 24.27 62.49 8 39 36 3457.0 -35.93 170.86

121.75 14 31 O 2755.08 -32.42 79.60 24.27 62.47 15 16 35 2155.1 -33.82 71.26

39.25 7 31 59 4056.95 -32.43 179.20 24.27 62.49 6 39 36 3457.0 -34.83 170.86

121.73 14 31 O 2755.08 -32.42 79.60 24.27 62.47 15 16 53 2155.1 -34.62 71.28

52.25 ? 31 39 4056.95 -32.43 179.20 24.27 62.49 8 39 36 3457.0 -35.83 170.96

121.75 14 31 0 2755.09 -32.42 79.60 24.27 62.47 15 16 55 2155.1 -35,82 71.26

DIFFER(M11AL ¢GlIR[CTION6 M|9-C_R_ ExECUT|CN ACCuRACV ORBIT DETERt4INATION ACCUIRACY

2.9239 TRA *.0035 TC-12.1744 BAu 1.8289 SGT 9495.5 SGR 1382,7 SG3 1960.6 ST 4855.3 SR 822.3 93 2724.8

.4732 RtA .1494 RC3-1.5557 FAU .39575 RRT .9411 _ .9655 RTF .9797 CRT .9923 CRS -.9995 CST -.9928

FO( 3.2467 FRA 1.5596 FC-$0.T369 BSP 32917 SGB 9SGS.t R23 .0814 R13 .9601 LSA 5620.2 MSA 295.2 SSA 23.8

DOE 2.8932 BRA .1493 BC312.2734 FSP 6590 S_1 95S5.8 $GZ 373,0 THA 7.99 EL1 4923.4 EL2 IDD.2 ALF 9.54

LAUNCH DATE DEC 9 1964 FLIGHT TIM( 328.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC

RL 14T.$9 LAL .OO

RP R12.67 LAP -1.56

RC 297.969 6L 30.05

PLAMETOCEMTRIC CONIC

C3 10.986 VHL 3.515

LMCH A2MTH LNCH TIN(

59.30 T 39 41

120.70 14 29 26

59.30 T 39 41

12D.?O 14 29 29

59.30 7 39 41

120.70 14 29 29

LOt. 73.91 VL 33.000 6AL

LOP 266.55 VP 23.133 GAP -9.04 AZP 92.43 TAL

GP -9.31 ZAL 74.31 2Ap 58.76 (T$ 173.09 ZAE

6.59 TAp 219.28 RCA 147.22

84.34 ETE 178.11 ZAC 75.02

DISTANCE 716.237 EARTH TO MAR5

1.14 AZL 87.12 HCA 212.67 SMA 186.45 ECC .21036 IMC 2.6838 vl 30.227

Apo 225.67 V2 24.762

ETC 257.65 CLP 56.25

DLA 40.80 RAL 160.87 RAD 6587.4 VEL 11.505 PTH 2.00 VHp 3.518 DpA -.25 R4p 161.15 ECC 1.1806

L-I TIME IMJ LAY INJ LONG |NJ NT ASC INJ AZNTH INJ TIME PO CST T1M INJ 2 LAT lHJ 2 LONG

4041.20 -32.00 177.58 24.51 63.20 8 47 2 3441.2 -35.31 169.24

2764,69 -31.99 80.18 24.51 63.19 15 15 33 2164.9 -35.3D 71.65

4041.20 -32.D0 177.56 24.51 63.20 8 47 2 3441.2 -35.31 169.24

2764.89 -31.99 90.18 24.31 G5.19 15 13 33 2164.9 -35.30 T1.85

4041.20 -32.D0 177.58 24.51 63.20 8 47 2 3441.2 -35.31 169.24

2764.69 -31.99 80.16 24.51 63.19 15 15 33 2164.9 -35.30 71.85

DIFFERENTIAL C-(]tRECTIONS

TOE 2.8100 TRA .0512 TC-12.9292 BAD 1.8673

ROE .4SOT RRA .1502 RC3-1.4990 FAU .38361

FOE 4.91GD FRA 1.63T7 FC-_0.2287 B_l= 33489

6DE 2.8459 BRA .1597 BC312.7135 FSP 6394

N|D-r.._R_[ (XECUT|O)4 ACCURACY ONDIT DETERMINATION ACCURACY

SGT 9879.8 SGR 1289.9 $43 1908.2 ST 4863.9 9R 786.5 99 2612.0

RRT .9581RRF .9591RTF .9799 CRT .9922 CRS -.9995 CST -.9922

$88 9765.3 R23 .0712 R13 .9802 LSA 5568.7 MSA 296.6 SSA 24.7

SG1 9758.1SG2 374.9 THA 7.27 EL| 4926.1 EL2 96.7 ALF 9.12

FLIGHT TIME 330.00 ARRIVAL DATE NOV 1 1965

EARTH TO MARS

213.67 SMA 186.55 ECC .21058 INC 2.8302 vl 30.227

6.08 TAp 219.94 RCA 147.25 APO 225.81 V2 25.815

82.87 [TE 177.95 ZAC 75.41ETC 257.67 CLP 55.07

2.OO VHp 3.564 DpA .11 RAp 161.32 ECC 1.1784

INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

8 54 50 3424.9 -34.78 167.60

15 14 9 2175.6 -34.77 72.50

8 54 50 3424.9 -34.78 167,6D

15 14 9 2175.6 -34.77 72.50

8 54 30 3424.9 -34.76 167.60

15 14 9 2175.6 -34.77 72.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 9892.3 _ 1223.4 S_3 1957.0 ST 4681.2 _R 753.3 SS 2498.2

RRT ,9501RRF .9519 RTF .98D0 CRT .9921CRS -.9993 CST -.9914

SG8 9967.6 R23 .0823 R13 .9803 LSA 5509.1MSA 299.3 SSA 25.6

S_vl 9980.4 SG2 376.9 THA 6.T1 ELI 4918.3 EL2 93.4 ALF 8.74

LAUNCM DATE DEC 6 14H44

HELIOCENTRIC CONIC DISTANCE 720.493

RL 1A7.39 LAL .00 LQL 73.tl VL 33.005 GAL 1.06 AZL 87.17 HCA

RP 212.57 LAp -1.59 LOP 287.75 VP 23.176 GAP -9.16 AZP 92.35 TAL

RC 299.091 GL 29.97 GP -8.91 ZAL 75.12 ZAP 55.55 ETS 173.08 ZAE

pLAN_TOCENTRIC CONIC

C3 10,836 VHL 3.292 DLA 40.07 RAL 191.99 RAO 6567.4 VI[L 11,499 pTH

UKH AZMTH LMCH TINE L-I TIN_ INJ LAT INJ I.._N; 1NJ RT ASC INJ AZMTH

60.37 7 47 45 4024.R9 -31.56 175.93 24.82 63.89

119.63 14 27 53 27?5.92 -31.54 80.83 24.91 83.88

60.3? 7 47 45 4024.99 -31.56 175.95 24.92 43.89

119.63 14 27 53 2775.92 -31.54 80.93 24.91 83.88

60.37 T 47 45 4024.99 -31.56 175.93 24.82 43.89

119.63 14 27 53 2775.62 -31.54 80.85 24.81 63.88

DIFFER(NTIAL CORRECTIONS

TDE 2.79R8 TRA .1099 TC-13.0961 BAD 1.9044

ROE *4263 RRA .1542 RC3-1.3737 FAU .37187

FOE 4.GD02 FRA 1.7198 FC-29.7062 BSP 34391

ROE 2.R214 BRA .1693 BC313.1460 FSP 6217
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH O&TE DEC 6 1964 FLIGHT TIME 332.00 ARRIVAL DATE NOV 3 1965

HELI(_ENTRIC CONIC DISTANCE 724.756 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91VL 33.010 GAL .97 AZL 87.22 HCA 215.07 SMA 186.61ECC .21081 INC 2.7797 vl 30.227

RP 212.29 LAP -1.60 LOP 288.95 vP 23.220 GAP -9.28 AZP 92.28 TAL 5.55 TAp 220.62 RCA 147.27 APO 225.95 V2 25.847

RC 300.120 GL 29.30 GP -8.54 ZAL 75.96 ZAp 54.37 [TS 173.08 ZAE 81.44 [TE 177.61 2AC 75.78 ETC 257.68 CLP 53.91

PLANETCK:ENTRIC CONIC

C3 10.699 VHL 3.271DLA 39.35 RAL 162.53 RAD. 6567.4 VEL 11.493 pTH Z.O0 VHp 3.611DpA .44 RAp 161.51ECC 1.1761

LNCH AZNTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.45 7 56 10 4008.07 -31.10 174.26 25.18 64.57 9 2 58 3408.1 -34.24 165.93

118.55 14 26 16 2787.20 -31.09 81.55 25.17 64.56 15 12 44 2167.2 -34.23 73.23

61.45 7 36 10 4008.07 -31.10 174.26 25.18 64.57 9 2 58 3408.1 -34.24 165.93

118.55 14 26 16 2787.20 -31.09 81.55 25.17 64.56 15 12 44 2187.2 -34.23 73.23

61.45 7 56 10 4008.07 -31.10 174.26 25.18 64.57 9 2 58 3408.1 -34.24 165.93

118.55 14 26 16 2787.20 -31.09 81.35 25.17 64.56 15 12 44 2187.2 -34.23 73.23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.7650 TRA .1743 TC-13.5322 BAU 1.9444 SGT10098.7 8GR 1161.5 SG3 1804.8 ST 4852.1SR 723.2 SS 2384.9

ROE .4081RRA .1579 RC3-1.2882 FAU .36002 RRT .9432 RRF .9436 RTF .9801 CRT .9921CRS -.9991CST -.9906

FOE 4.2952 FRA 1.7963 FC-29.1316 BSP 35088 56810165.2 R23 .0535 R13 .9803 LSA 5446.3 RSA 301.6 SSA 26.4

BDE 2.T950 BRA .2352 8C313.5933 FSP 6025 SG110158.0 SGZ 383.5 THA 6.20 ELl 4904.9 EL2 89.9 ALF 8.41

LALJ_ICH DATE DEC 6 1964 FLIGHT TIME 334.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOL 73.91 VL

RP 212.01 LAP -1.62 LOP 290.15 VP

RC 301.167 GL 28.95 GP -8.19 ZAL

PLANETOCENTRIC CONIC

C3 10.571 VHL 3.2510LA 38.62

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

62.56 8 5 0 3990.46 -30.63

117.44 14 24 32 2799.90 -30.62

82.56 8 3 0 3990.46 -30.63

117.44 14 24 32 2799.90 -30.62

62.56 8 5 0 3990.46 -30.63

117.44 14 24 32 2799.90 -30.62

OIFFERENTIAL CORRECTIONS

TOE 2.7370 TRA .2428 TC-13.9732 BAU 1.9820

ROE .3896 RRA .1614 RC3-1.2039 FAU .34826

FOE 3.9991 FRA 1.8703 FC-Z8.5222 8SP 33780

80E 2.7646 BRA .2916 BC314.0251FSp 5843

DISTANCE 729.023 EARTH TO MARS

33.013 GAL .87 AZL 87.27 HCA 216.27 SMA 186.70 ECC .21106 INC 2.7320 Vl 30.227

23.262 GAp -9.40 AZP 9Z.20 TAL 3.01 TAp 221.28 RCA 147.30 APO 226.11 V2 25.879

76.84 ZAp 53.23 ETS 173.08 ZAE 80.04 ETE 177.69 ZAC 76.14 ETC 257.69 CLP 32.7_

RAL 163.42 RAD 6567.4 VEL 11.487 pTH 2.00 VHp 3.660 DpA .72 RAp 161.72 ECC 1.1740

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

172.53 23.60 65.23 9 11 31 3390.5 -33.69 164.21

82.36 25.59 65.22 15 11 12 2199.9 -33.69 74.04

172.53 23.60 63.23 9 11 31 3390.5 -35.69 164.21

82.36 25.39 63.22 15 11 12 2199.9 -33.69 74.04

172.33 25.60 65.23 9 11 31 3390.5 -33.69 164.21

82.36 25.39 65.22 15 11 12 2199.9 -33.69 74.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10301.5 SGR 1104.1 SG3 1752.3 ST 4833.8 SR 693.7 SS 2271.2

RRT .9332 RRF .9341RTF .9802 CRT .9921CR5 -.9988 CST -.9895

5G810360.5 R23 .0455 R13 .9804 LSA 5377.2 MSA 304.1 SSA 27.3

86110833.2 SG2 389.1THA 3.73 ELI 4882.8 EL2 86.3 ALF 8.13

LAUNCH DATE DEC 6 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC DISTANCE 733.297

RL 147.39 LAL .00 LOL 73.91 VL 33,020 GAL .78 AZL 87.31HCA 217.48 SMA

RP 211.73 LAP -1.63 LOP 291.36 VP 23.304 GAp -9.31 k ZP 92.13 TAL 4.46 TAp

RC 302.203 GL 28.61 GP -7.87 ZAL 77,77 ZAp 32.12 ETS 173.08 ZAE 78,66 ETE

PLANETOCENTRIC CONIC

C3 10.452 VML 3.233 DLA 57.89 RAL 164.33 RAO 6357.4 VEL 11.482 pTH 2.00 VHp

EARTH TO MARS

186.79 ECC .21133 INC 2.6869 Vl 30.227

221.94 RCA 147.32 APO 226.27 V2 25.911

177.58 ZAC 76.48 ETC 237.69 CLP 31.70

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

63.70 8 14 20 3971.90 -30.16 170.75 26.08 65.88 9 20 32

116.30 14 22 37 2813.87 -30.14 83.26 26.07 63.87 15 9 31

63.70 8 14 20 3971.90 -30.16 170.75 26.08 65.88 9 20 32

116.30 14 22 37 2813.87 -30.14 83.26 26.07 65.87 13 9 31

63.70 8 14 20 3971.90 -30.16 170.75 26.08 65.88 9 20 32

116.30 14 22 37 2813.87 -30.14 83.26 26.07 63.87 15 9 31

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 2.7236 TRA .3330 TC-14.3460 8AU 2.0106 SGT10483.3 SGR 1032.1 SG3 1696.4

ROE .3756 RRA .1671 RC3-1.1182 FAU .33453 RRT .9249 RRF .9234 RTF .9802

FOE 3.7663 FRA 1.9872 FC-27.7117 BSP 36835 SG810536.0 R23 .0407 R13 .9803

DOE 2.7494 8RA .3726 8C314.3893 F S,P 5745 SG110528.5 SG2 398.3 THA 5.51

3.711 DPA .98 RAp 161.95 ECC 1.1720

PO CST TIM INJ 2 LAT INJ 2 LONG

3371.9 -33.14 162.44

2213.9 -33.13 74.95

3371.9 -33.14 162.44

2213.9 -33.13 74.95

3371.9 -53.14 162.44

2215.9 -33.13 74.95

ORBIT DETERMINATION ACCURACY

ST 4840.2 SR 673.3 SS 2189.3

CRT .9924 CRS -.9985 CST -,9884

LSA 3346.1MSA 309.8 SSA 27.7

ELI 4886.3 ELZ 82.3 ALF 7.89

LAUt4CH OATE DEC 6 1964 FLIGHT TIME 338.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CCNIC DISTANCE 737.380

RL 147.39 LAL .00 LOt. 73.91 VL 33.023 GAL .68 AZL 87.36 HCA 218.69 SNA

RP 211.47 LAp -1.65 LOP 292.57 Vp 23.346 GAp -9.63 AZp 92.06 TAL 3.89 TAp

RC 303.228 GL 28.28 GP -7.56 ZAL 78.73 ZAp 51.05 ETS 173.08 ZAE 77.32 ETE

PLANETOCENTRIC CONIC

C3 10.342 VHL 3.216 DLA 37.16 RAL 165.31RAD 6367.4 VEL 11.477 pTH 2.00 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

64.87 8 24 8 3952.34 -29.66

115.13 14 20 28 2829.19 -29.65

64.87 8 24 8 3932.34 -29.66

115.13 14 20 28 2829.19 -29.63

64.87 8 24 8 $952.34 -29,66

115.13 14 20 28 2829.19 -29.65

DIFFERENTIAL C_RRECTIO_IS

TOE 2.6844 TRA .4081 TC-14.7844 BAU 2.0493

ROE .3800 RRA .189§ RC3-1.0452 FAU .32981

FOE 3.4827 FRA 2.0887 FC-27.1052 8SP $7368

8DE 2.7084 BRA ,4401 8C314.8218 FSP 3330

EARTH TO MARS

186.88 ECC .21163 INC 2.6441 vl 30.227

222.58 RCA 147.33 Apo 226.43 V2 25.941

177.49 ZAC 76.81ETC 257.69 CLP 50.64

3.762 DpA 1.20 RAp 162.21ECC 1.1702

INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

168.90 26.60 66.52 9 30 0 3352.3 -32.37 160.61

84.26 26.60 66.50 15 T 37 2229.2 -32.36 73.97

168.90 26.60 66.52 9 30 O 3352.S -32.57 160.61

84.26 26.60 66.50 15 7 $7 2229.2 -32.56 75.97

168.90 26.60 66.52 9 30 O 3352.3 -32.57 160.61

84.26 26.80 86.50 15 7 37 2229.2 -32.56 75.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T10682.7 SGR 1003.4 8G3 1646.6 ST 4798.8 SIR 631.7 $8 2072.4

RRT .8148 RRF .9113 RTF .9804 CRT .8928 CRS -.9978 CST -.9870

86810729.7 R23 .OSso RIS .9803 LSA 3238.S MSA 311.2 SSA 28.6

S6110722.1SG2 404.2 THA 4.92 EL1 4842.2 EL2 78.3 ALF 7.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAU44CM DATE DEC 6 1964 FLIGHT TIME 340.00 ARR|VAL DATE NOV 11 1965

HELIOCENTRIC CONIC DISTANCE 741.867 EARTH TO HARS

RL 147.3D LAL .00 LOL 73.81VL 33.031GAL .$8 AZL 87.40 HCA 219.90 SMA 186.98 ECC .21194 |NC 2.603A vl 30.227

MP 211.20 LAP -1.67 LOP 283.78 VP 23.387 GAP -9.74 AZP 92.00 TAL 3.31 TAp 223.21 RCA 147.35 Apo 226.61 V2 25.971

mC 304.242 GL 27.26 GP -7.28 ZAL 79.73 TAP 50.00 ET• 173.09 ZA[ 76.00 [TE 177.40 ZAC 77.13 £TC 257.68 CLP 49.61

PLAN[TOCENTRIC CONIC

C3 1D.248 YHL 3.200 DLA 38.41RAL 188.50 RAO 8387.4 VEL

LMCH AZNTH LNCH TIN( L-I TIM( INJ LAT

64.09 • 34 30 3931.47 -ZD.tS

115.0| 14 18 _ 2946.15 -29.15

68.09 8 34 30 393|.47 -29.15

119.91 14 18 1 Z949.15 -29.15

66.06 8 34 30 3931.47 -29.15

113.91 14 19 2 2846.13 -29.1§

DIFFERENTIAL CGRR[CTIONS

TOE 2.6412 TRA .4877 TC-15.ZOJZ BAD 2.0899

RO_ .•4ST RltA .17_4 Re• -.9747 FAU .51321

FOE 3.2062 IrRA 2.1012 FC-26.4742 OSiP 37927

BO( 2.6638 BRA .5173 BC915.2404 F_P 5332

11.473 PTH 1.99 VHp 3.816 DpA 1.39 RAp 162.49 ECC 1.1686

INJ LONG INJ RT A•C INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

169.96 27.18 67.15 9 40 2 3331.5 -31.98 158.69

85.3• 27.18 67.14 15 5 27 2246.2 -31.97 77.1t

I66.96 27.18 67.15 9 40 2 3331.5 -31.98 158.69

85.38 27.18 67.14 15 S 27 2246.2 -31.97 77.11

166.96 27.18 67.15 9 40 2 3331.5 -31.96 156.69

65.38 27.19 67.14 15 5 27 2246.2 -31.97 77.1|

MID-COUR•( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$G710879.9 S_R 93•.9 •63 1597.8 ST 4748.8 SR 629.9 SS 1956.3

RRT .9028RRF .9976 RTF .9804 CRT .9929 CRS -.9969 CST -.9852

SG610919.1RZ3 .0265 213 .9804 LSA 5164.8 MSA 314.6 SSA 29,5

S61101)11.4 S_2 411.0 THA 4.56 EL1 4769.8 ELI 74.3 ALF 7.50

LAUNCH DATE DEC 6 1944 FLIGHT TIH[ 342.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC

2L 147.39 LAL .00 LQL 73.91 VL

RP 210.23 LAP -1.69 LOP 295.01 _p

RC 305.247 GL L_7.G4 GP -T.O1 ZAL

PLJU_TOCE_TIIIC CONIC

C3 10.182 _ •.186

LNCH AZMTH LNCH TIME

67.36 6 4S 33

112.64 14 15 •

6T.•6 6 45 33

111.$4 14 15 •

D?.36 R 45 33

111.94 14 15 e

DIFFERENTIAL 4r,(IIRI[CT|ON•

T_E l. SR?8 lWA .$744 TC-13.6171 BAu Z.1131

RO_ .3334 IWA .17SO RC3 -.9039 FAU .30157

FD( !.6536 FRA 2,1557 FC-13.8028 BSP 39491

BOE 1.6121 BRA .600S 9C315.6435 F_P 5129

DISTANCE 746.160 EARTH TO MARS

33.037 GAL .4T AZl. 87.44 H(A 221.12 SHA 187.06 ECC .21227 INC 2.5647 Vl 30.227

23.428 GAP -9.65 AZP 91.93 TAL 2.71 TAp 223.83 RCA 147.36 APO 226.79 V2 26. 001

80.77 ZAP 48.98 (TS 173.10 ZAE 74.71ETE 177.33 ZAC 77.43 ETC 257.66 CLP 48.61

DLA 35.66 RAL 167.33 RAG 6367.4 V(L 11.469 PTH 1.99 VHp 3.870 DpA 1.56 RAp 162.80 ECC 1.1671

L-I TIM( INJ LAT INJ t._4G |NJ RT A_ INJ AZi4TH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3900.94 -16.$3 164.91 27.81 67.77 g 50 42 3308.9 -31.38 IS6.63

1665.12 -18.61 06.65 27.80 67.76 15 2 53 2265.1 -31.37 78.39

_101.94 -18.63 164.91 2T.81 67.77 9 50 42 3308.9 -31.38 156.65

22S.12 -28.62 _.95 27.80 67.76 15 2 53 2265.1 -31.37 78.39

3600.94 -Z8.63 164.9| 27.81 67.77 9 $0 42 3308.9 -31.38 156.65

Z_5.1_ -28.62 66.65 27.80 67.78 15 2 53 2265.1 -31.37 78.39

NID-COUR•( [vlrCUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GTl1067.D •DR 918.0 SG3 1548.9 ST 4696.3 SR 610.9 $S 1847.9

RflT .8694 I_F .8827 RTF .9805 CRT .9933 CRS -.9956 CST -.9833

36811105.D 223 .0201 R13 .9806 LSA 5073.8 NSA 317.1 SSA 30.4

S6111097.1S_2 418.1 THA 4.23 ELI 4735.6 EL2 69.8 ALF 7.36

LAUNCH DA_E DEC 6 1334 FLIGHT TIME 344.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CONIC

RL 14?.3D LAL .DO LOL 73.8| VL

RP 1tO.TO LAP -1.T0 LOP 2•8.23 VP

RC _06.143 GL 17.33 GP -6.TS ZAL

PLAN[TOCENT21C CONIC

C3 10.071 VHL 3,173

LNCH AZMTH LNCH TIM(

66.S9 6 5T 21

111.31 14 11 45

68.66 I ST 21

111.51 14 11 45

66.60 6 57 21

111.31 14 11 45

DIFFERENTIAL CQRRECTIONS

TOE 2.3462 TRA .8661TC-I•.OIOT BAD 2.1586

ROE .3112 RRA .1773 RC3 -.638T FAU .29193

FOE 2.7132 FNA 2.106? FC-23.09•1BSIP 36060

BOG 2.5605 BRA .6893 8C$16.0317 FSP 4954

DISTANCE 750.457 EARTH TO MARS

53.042 GAL .37 AZL 87.47 HCA 222.34 SMA 187.18 ECC .21263 |NC 2.5276 vl 30.227

23.48? GAP -9.98 A ZIP 91.87 Tki. 2.10 TAp 224.44 RCA 147.38 APO 228.97 V2 26.029

81.85 TAP 46.00 ET• 173.11ZAE 73.45 [TE 177.26 ZAC 77.?3 ETC 257.65 CLP 47.63

OLA 34.90 RAL 198.38 RAG 8587.4 VEL 11,466 PTH l.Rg VHp 3.926 DpA 1.69 RAp 163.12 ECC 1.1657

L*| TIN( INJ LAT INJ LONG |NJ RT ASC IflJ AZHTH 1NJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3884.§2 -28.09 162.73 28.48 68.39 10 2 5 3284.5 -30.76 154.49

1666.33 -28.08 86.08 28.46 66.37 14 59 51 2286.3 -30.76 79.84

3894.51 -28.09 162.73 28.48 68.39 10 2 S 3284.5 -30.76 184.49

2668.33 -28.08 98.08 28.48 66.37 14 59 31 2286.3 -3D.76 79.84

3684.52 -19.09 182.73 28.48 68,39 10 2 S 3284.5 -30.76 154.49

166•.33 -26,09 90.08 28,48 69.37 14 59 51 2286.3 -30.76 79.84

N|O-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11231.4 $GR 88D.1 $¢,3 1499.8 ST 4633.5 SR 593.6 SS 1741.3

RRT .974822F .8659 RTF .9806 CRT .9939 CRS -.9937 CST -.9810

S_11285.3 223 .0146 213 .9907 LSA 4975.0 MSA 320.1SSA 31.2

S611|277.8 $411 425.6 THA 3.92 EL1 4671.0 EL2 65.0 ALF 7.26

LAUNCH DATE O[C • 1664 FLIGHT TIME 346.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .OO

RP 21D.48 LAp -1.72

RC 307.126 _,L 27.03

PLAI4[TQC_NTRIC C(_4|C

C3 9.9_9 _ 3.161

LNCH A_TH L.NCH TIN(

T0.11 9 tO 1

109.80 14 7 43

70.11 D 10 1

109.89 14 7 43

110.00 14 23 47

110.00 13 53 •

OIFFEREMT|AL C,DRR(CTION6

TOE 2.41941 T2A .?HI 1_C-16.3?73 IAU 1.1917

RD_ .3112 lIRA .1802 RC3 -.77_2 FAU .28105

FOE 2.4020 FRA 1.2638 FC-14,33_d_ OlD 39?05

80( 2.5190 81_A .T870 6C316.3957 FSP 4796

OISTNMCE 754.760 EARTH TO MARS

LOL 73.91VL 33.048 GAL .26 AZL 87.51 HCA 223.56 SMA 187.28 ECC .21301 INC 2.4922 vl 30.227

LOP 267,45 VP 23.507 GAP -10.06 AZP 91,6t TAL 1.46 TAP 225.04 RCA 147.38 APO 227.17 V2 26.057

-6.51ZAL 92.97 TAP 47.04 (TS 173.12 ZA( 72.21ETE 177.21ZAC 78.02 ETC 257.62 CLP 46.69

DLA 34.12 RAL 169.46 RAO 6567.4 M[L 11.462 PTH 1.99 VHp 3.963 Dp_ 1.81 RAP 163.47 ECC 1.1646

L-| TIM( |NJ LAT INJ L_4G [NJ 97 A_K_ INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

$837.?? -27.53 160.39 29.20 60.99 10 14 19 3257.8 -30.13 15_.17

L_10._3 -27.52 89.71 29.19 68.98 14 58 1_ 1310.2 -30.12 81.49

3857.77 -1?.53 160.39 29.20 69.99 10 14 |9 3257.8 -30.13 152.17

_10.13 -27.52 69.71 29.19 68.98 14 56 13 2310.2 -30.12 81.49

2681.17 -28.67 86.37 29.66 79.54 13 11 29 2261.3 -31.D5 77.98

_54.74 -2•.39 9Z._ L_.69 67.44 14 42 22 2354.7 -29.21 84.63

NIO-COUlS[ [XI[CUT|ON &(:CURACY ORBIT OETERNINAT|ON ACCURACy

SGT114_6.2 _ _45.0 _3 1449.9 ST 4567.6 SR 578.| S3 1638.1

RRT .637821_ .Od?l ITF .9907 CRT .9945 CRS -.9911CST -.9761

_11459.4 213 .0497 213 .9807 LSA 4875.g MSA 524.0 SSA 31.9

S6111451.1 $GZ 433.T ?HA 3.63 EL1 4603.G EL2 59.9 ALF ?.18
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL !, 1964)

1810A

LAUNCH DATE DEC S 1964 FLIGHT TIME 348.00 ARR%VAL DATE NOV 19 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOL 73.91VL

RP 210.22 LAP -1.73 LOP 298.68 VP

RC 308.206 GL 26.73 GP -6.28 ZAL

PLANETOCENTRIC CONIC

C] 9.937 VHL 3.152

LNCH AZMTN LNCH TIME

71.65 9 23 46

108.37 14 2 49

71.63 9 23 46

108.37 14 2 49

110.00 15 10 26

110.00 13 15 20

DIFFERENTIAL CORRECTION3

TOE 2.4454 TRA .8730 TC-16.7497 BAU 2.2273

ROE .3033 RRA .1832 RC3 -.7143 FAU .27206

FOE 2.2630 FRA 2.5280 FC-23.7019 BSP 40187

BOE 2.4642 BRA .8920 BC316.7650 FSP 4578

DISTANCE 759.067 EARTH TO MARS

33.054 GAL .15 AZL 87.54 HCA 224.79 SMA 187.38 ECC .21341 INC 2.4562 vl 30.227

23.545 GAP -10.17 AZP 91.75 TAL .84 TAp 225.63 RCA 147.39 APO 227.37 V2 26.085

84.15 ZAp 46.10 ET$ 173.13 ZAE 70.99 ETE 177.15 ZAC 78.30 ETC 257.59 CLP 45.77

DLA 33.34 RAL 170.57 RAD 6567.4 VEL 11.460 PTH 1.99 VHp 4.041DpA 1.89 RAp 163.84 ECC 1.1635

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3827.97 -26.93 157.83 29.96 69.60 10 27 34 3228.0 -29.48 149.63

2937.57 -26.94 91.59 29.98 69.59 14 51 47 2337.6 -29.47 83.39

3827.97 -26.95 157.83 29.96 69.60 10 27 34 3228.0 -29.48 149.63

2937.57 -26.94 91.59 29.96 89.59 14 51 47 2337.6 -29.47 83.39

2730.30 -31.29 77.07 31.52 75.47 15 35 56 2130.3 -32.96 68.25

3083.24 -22.77 100.90 27.98 63.79 14 6 43 2483.2 -28.10 93.33

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

96711613.8 SGR 815.8 SG3 1408.8 ST 4492.3 SR 564.3 SS 153g.0

RRT .8404 RRF .8281RTF .9806 CRT .9952 CRS -.9872 CST -.9742

S6811642.4 R23 .0050 R13 .9807 LSA 4770.4 MSA 330.8 SSA 32.6

$6111634.1 SG2 441.4 THA 5.38 EL1 4527.2 EL2 54.7 ALF 7.13

LAUNCH DATE DEC 6 1964 FLIGHT TIME 350.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 209.99 LAp -1.75

RC 309.174 GL 26.42

PLANETOCENTRIC CONIC

C3 9.886 VHL 3.144

LNCH AZNTH LNCH TIME

73.27 9 38 49

106.73 13 56 49

73.27 9 38 49

106.73 13 56 49

110.00 15 37 31

110.00 12 57 17

DIFFERENTIAL CORRECTIONS

TDE 2.3787 TRA .9621 TC-17.1091BAU 2.2628

ROE .2935 RRA .1803 RC3 -.6364 FAU .26278

FOE 2.0101 FRA 2.2539 FC-23.0128 BSP 40917

BDE 2.3968 BRA .9789 BC317.1217 FSP 4465

DISTANCE 765.379 EARTH TO MARS

LOL 73.91 VL 33.060 GAL .03 AZL 87.57 HCA 226.01 SMA 187.49 ECC .21384 INC 2.4256 vl 30.227

LOP 299.90 Vp 23.583 GAP -10.27 A ZP 91.69 TAL .19 TAp 226.21 RCA 147.39 APO 227.58 V2 26.111

GP -6.07 ZAL 85.32 ZAp 45.20 ETS 173,14 ZAE 69.80 ETE 177.11 ZAC 78.58 ETC 257.56 CLP 44.87

OLA 32.53 RAL 171.71RAD 6567.4 VEL 11.458 pTH 1.99 VHp 4.100 DpA 1.96 RAp 164.23 ECC 1.1627

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3794.39 -26.36 135.00 30.77 70.20 10 42 3 3194.4 -28.81 146.82

2969.08 -26.34 93.77 30.76 70.19 14 46 18 2369.1 -28.80 85.59

3794.39 -26.36 155.00 30.77 70.20 10 42 3 3194.4 -28.81 146.82

2969.08 -26.34 93.77 30.76 70.19 14 46 18 2569.1 -28.80 85.59

2658.53 -32.39 71.77 32.71 78.43 16 21 50 2058.5 -33.65 62.76

3152.93 -20.61 105.16 28.00 62.11 13 49 50 2532.9 -24.18 97.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11784.1SGR 780.0 SG3 1356.7 ST 4391.3 SR 547.7 SS 1405.6

RRT .8236 RRF .8027 RTF .9820 CRT .9961CRS -.9828 CST -.9717

96811809.9 R23 -.0126 R13 .9819 LSA 4632.2 MSA 317.7 SSk 33.5

S6111801.6 962 441.7 THA 3.12 EL1 4425.1 EL2 48.0 ALF 7.08

L&UNCH DATE DEC 6 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC CONIC 01STANCE 767.695 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 33.068 GAL -.08 AZL 87.61HCA 227.25 SHk 187.59 ECC .21430 INC 2.3943 vl 30.227

RP 209.77 LAP -1.76 LOP 301.14 VP 23.620 GAP -10.37 AZP 91.63 TAL 359.53 TAp 226.77 RCA 147.59 aPO 227.79 V2 26.157

RE 310.132 GL 26.12 GP -5.87 ZAL 86.55 ZAP 44.31ETS 173.15 ZAE 68.64 ETE 177.07 ZAC 78.85 ETC 257.53 CLP 44.00

PLANETOCENTRIC CONIC

C3 9.845 VHL 3.138 OLA 31.71RAL 172.87 RAD 6567.4 VEL 11.456 pTH 1.99 VHp 4.161DpA 2.00 RAp 164.64 ECC 1.1620

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.08 9 55 34 3755.73 -25.74 151.81 31.61 70.80 10 58 10 3155.7 -28.12 145.66

104.92 13 49 18 3006.09 -25.73 96.34 31.61 70.78 14 39 24 2406.1 -28.11 88.19

75.08 9 55 34 3755.73 -25.74 151.81 31.61 70.80 10 58 10 3155.7 -28.12 143.66

104.92 13 49 18 3008.09 -23.73 96.34 31.61 70.78 14 39 24 2406.1 -28.11 88.19

110.00 15 59 48 2601.36 -33.09 67.45 33.74 80.89 16 43 9 2001.4 -33,99 58.33

110.00 12 44 15 3208.45 -18.81 108.46 28.26 60.92 13 57 44 2608.5 -22.54 101.31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIC_N ACCURACY oRBIT DETERMINATION ACCURACY

TDE 2.3251 TRA 1.1101 TC-17.3452 8AU 2.2841 $GTl1923.9 8GR 758.7 SG3 1301.7 ST 4318.1SR 541.1 SS 1554.8

ROE .2886 RRA .1892 RC3 -.5806 FAU .24821 RRT .7928 RRF .7807 RTF .9801 CRT .9966 CRS -.9744 CST -.9637

FOE 1.8592 FRA 2.4583 FC-21.8273 8SP 41595 SG611948.0 R23 .0042 R13 .9801 LSA 4544.5 MSA 346.7 SSA 33.8

BOE 2.3430 BRA 1.1261 8C317.3550 FSP 4545 9G111939.0 SG2 461.8 THA 2.89 EL1 4351.6 EL2 44.0 ALF 7.12

LA'JNCH DATE DEC 6 1964 FLIGHT TIME 354.00 ARRIVAL DATE ,NOV _5 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 209.55 LAP -1.77

RC 311.080 GL 25.82

PLANETOCENTRIC CONIC

C3 9.814 VHL 3.133

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

77.13 10 14 40 3709.84 -2§.10 148.10 32.50 71.39 11 16 30

102.87 13 39 38 3050.73 -25.09 99.47 32.50 71.38 14 30 29

77.13 10 14 40 3709.84 -25.10 148.10 32.50 71.39 11 16 30

102.87 13 39 38 3030.75 -25.09 99.47 32.50 71.38 14 30 29

110.00 16 19 36 2531.70 -33.56 63.66 34.70 83.09 17 2 8

110.9JJ 12 33 52 3236.88 -17.18 111.27 28.67 59.98 13 28 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 2.2790 TRA 1.2390 TC-17.6067 BAU 2.3111 SG712084.6 SGR 737.4 SG3 1257.7

RDE .2842 RRA .1911RC3 -.5241FAU .23851 RRT .7702 RRF .7368 RTF .9807

FDE 1.7104 FRA 2.4972 FC-21.0398 8SP 42458 96812107.1 R23 .0002 R13 .9807

BOE 2.2967 8RA 1.2536 BC317.6145 FSP 4234 S6112098.0 SG2 469.8 THA 2.70

OIgTANCE 772.015 EARTH TO MARS

LOL 73.91 VL 33.072 GAL -.20 AZL 87.64 HCA 228.48 SNA 187.70 ECC .21478 INC 2.3641 vl 30.227

LOP 302.37 VP 23.656 GAp -10.47 A ZP 91.57 TAL 358.85 TAp 227.33 RCA 147.39 APO 228.02 V2 26.162

GP -5.68 ZAL 87.81 ZAP 43.46 (TS 173.16 ZAE 67.50 ETE 177.04 ZAC 79.12 ETC 257.49 CLP 43.16

DLA 30.88 RAL 174.05 RAD 6567.4 VEL 11.454 PTH 1.99 VHp 4.222 DpA 2.02 RAp 165.07 ECC 1.1615

PO CST TIM INJ 2 LAT INJ 2 LONG

3109.8 -27.41 139.98

2450.7 -27.40 91.35

3109.8 -27.41 139.98

2450.7 -27.40 91.35

1951.7 -34.15 54.46

2656.9 -21.04 104.27

ORBIT DETERMINATION ACCURACY

ST 4255.7 SR 534.0 SS 1289.3

CRT .9973 CRS -.9669 CST -.9597

LSA 4465.0 MSA 347.9 SSA 34.2

ELI 4288.9 EL2 38.8 ALF 7.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 6 1964 FLIGHT TIME 356.00 ARRIVAL DATE NOV 2] 1988

HELIOCENTRIC CONIC DISTANCE 776.336 EARTH TO HAR3

RL 147.38 LAL .OO LOt. 73.91 VL 33.078 GAL -.33 AZL 67.68 HCA 2zg.7I SNA 167.81 ECC .21529 INC 2.3350 Vl 50.227

RP 209.34 LAP -1.76 LOP 303.61VP 23.692 GAp -10.$7 AZP 91.51TAL 358.16 TAp 227.87 RCA 147.38 APO 228.25 vZ 26.196

RC 312.019 GL 25.51GP -5.50 ZAL 89.11 ZAP 42.62 ETS 173.16 Z_E 66.37 IT( |77.01ZAC 79.38 ETC Z57.45 CLP 42.53

PLANEYOCENTRIC CO041C

C3 9.793 YHL 3.130 DLA 30.03 RAL 175.25 RAD 6567.4 VEL |1.454 PTH 1.99 VHp 4.265 DpA 2.02 RAp 165.51ECC 1.1612

LNCH AZMTH LNCH TIM( L-I TIME INJ LAY INJ LONG INJ RT A$C INJ AZHTH INJ TIME POCST TIN 1NJ Z LAY XNJ Z LONG

79.56 10 37 18 3852.79 -24.44 143.60 35.43 71.98 1! 38 11 3052.8 -26.67 135.50

100.44 13 26 34 3107.02 -24.43 103.44 33.43 71.97 14 18 21 2507.0 -26.67 95.34

79.56 10 37 18 3852.79 -24.44 143.60 53.43 71.96 11 38 11 3052.9 -26.67 135.50

100.44 13 26 34 3107.02 -24.43 103.44 35.43 71.97 14 18 21 2507.0 -26.67 93.34

110.00 16 37 30 230S.85 -33.86 80.19 35.82 85.12 17 19 37 1908.8 -34.18 50.96

110.00 12 23 13 3300.98 -15.68 113.78 29.20 59.22 13 20 14 2701.0 -19.83 106.91

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1944 TRA 1.3352 TC-17.9277 SAU 2.3484 SGTI2ZRD.Z SGR 715.8 SG3 1217.1 ST 4122.5 SR 523.0 SS 1157.1

ROE .2777 RRA .IRZ7 RE3 -.4736 FAU .23026 RRT .7451RRF .7292 RTF .9806 CRT .SS76 CRS -.S$2? CST -.9501

FOE 1.5021FRA 2.5282 FC-20.3518 BSP 42673 S6812281.1 R23 -.0039 R13 .9806 LSA 4306.8 MSA 357.2 SSA 35.0

60E 2.2119 BRA 1.3718 BC317.9340 FSP 4031 SGIlZZ71.8 SG2 476.9 THA 2.49 EL1 4155.3 ELI 35.9 ALF 7.21

LAUNCH DATE DEC 6 1964 FLXGHT TIME $58,00 ARRIVAL DATE NOV Z9 1965

HELIOCENTRIC CONIC Ol STANCE 780.686 EARTH TO MARS

RL 147.39 LAL .00 L04. 73.91VL 33.085 GAL -.45 AZL 87.86 HCA 230.95 S44A 187.93 (CC .21582 INC 2.3069 vl 30.227

RP 209.14 LAP -1.79 LOP 304.84 VP 23.727 GAP -10.67 AZP 91.45 TAL 357.45 TAp 228.40 RCA 147.37 AlSO 228.48 V2 26.209

RC 312.950 _ 25.19 GP -5.33 ZAL 90.44 ZAp 41.81ET3 173.17 ZA[ 65.27 ETE 176.98 ZAC 79.53 ETC 257.41CLP 41,53

PLANETOCENTRIC CONIC

C3 9.787 VHL 3.128 DLA 29.18 RAL 176.47 HAD 8567.4 V[L 11.453 pTH 1.99 VHp 4.349 DpA 2.01 RAp 165.95 ECC 1.1811

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ I-_G INJ RT ASC INJ AZI4TH 1NJ TIME POCST TIM INJ 2 LAT [NJ 2 LONG

82.72 11 8 44 357S.97 -23.76 137.52 34.40 72.58 12 6 18 ZgT4.0 -25.92 129.45

97.28 15 8 52 3185.54 -23.75 109.02 54.40 72.56 13 59 58 2585.5 -25.91 100.95

100.00 14 23 32 2939.66 -27.49 91.93 55.50 77.77 15 12 32 2339.7 -28.90 83.41

100.00 12 32 45 3295.07 -20.13 115.69 52.98 67.42 13 27 40 2695.1 -23.01 108.09

110.00 16 55 0 2495.30 -34.07 56.96 58.52 87.02 17 38 5 1865.3 -34.11 47.72

110.00 12 17 46 3342.21 -14.21 116.10 29.82 58.58 13 13 29 2742.2 -18.27 109.33

DIFFERENTIAL C_RRECTIONS MID-COURSE (XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.1207 TRA 1.4620 TC-18.1622 BAU 2.3798 S4;T12421.9 SGR 697.4 SG3 1174.6 ST 4010.3 SA 515.3 8S 1108.2

ROE .2733 RRA .1944 RE3 -.4216 FAU .22124 RRT .7181RIEF .7001) RTF .9807 CRT .9976 CRS -.9856 CST -.9403

FOE 1.3330 FRA 2.5647 FC-15.SGg8 B_P 43193 S6812441.5 R23 -.0064 RI5 .9807 LSA 4176.3 MSA 365.2 SSA 33.5

BDE 2.1383 BRA 1.3047 BC318.167| FS4P 3878 S6112432.0 SGZ 484.9 THA 2.31 EL1 4043.1 EL2 35.7 ALF 7.30

LAUNCH DATE OEC 6 1964 FLIGHT TINE 360.00 ARRIVAL DATE DEC I 1565

HELIOCENTRIC CO_IC Ol STANCE 784.996 EARTH TO NARS

RL 147.39 LAL .DO LOt. 73.91 VL 53.062 GAL -.58 AZL 67.72 HCA 232.|9 SMA 168.04 ECC .21639 INC 2.2757 vl 30.227

RP 200.94 LAP -1.60 LOP 306.05 Vp 25.761 GAp -|0.77 AZP 91.40 TAL 356.73 TAp 228.92 RCA 147.$5 APO 226.73 V2 26.252

RC 313.871GL 24.67 GP -5.16 ZAL gt.61 ZAP 41.02 ITS 173.18 ZkE 64.19 ETE 176.96 ZAC 79.88 ETC 257.36 CLP 40.75

PLANETOCENTRIC CONIC

C3 9.792 YHL 3.129 DLA 28.28 RAL 177.70 RAD 6567.4 VEL ll.4S3 PTH 1.99 VHp 4.414 DpA 1.97 RAP 188.47 ECC 1.1612

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC %NJ AZMTH INJ TIME PC) CST TIN INJ 2 LAY INJ 2 LONG

90.00 12 24 31 3336.41 -23.66 120.27 35.67 74.31 13 20 9 2738.4 -25.80 112.13

90.00 11 58 57 3421.29 -22.24 125.80 35.13 72.01 12 55 58 2821.3 -24.49 117.$5

100.00 14 55 22 2851.94 -26.60 85.64 36.83 80.90 15 42 54 2251.9 -29.56 7S.97

100.00 12 10 47 3383.00 -17.75 121.15 33.27 65.54 13 7 10 2783.0 -20.89 113.75

110.00 17 11 22 2426.24 -34.17 53.$1 37.41 88.62 17 51 49 1826.2 -33.95 44.65

110.00 12 11 16 3381.46 -12.81 118.27 50.53 58.03 13 7 38 2781.5 -16.94 111.60

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0416 TRA 1.6318 TC-18.4000 SAU 2.4093 SG712573.8 SGR 680.3 SG3 1131.7 ST 3889.6 SR 506.1SS 1029.9

RDE .2693 RRA .1959 RC3 -.3709 FAU .21226 RRT .6895 RRF .6704 RTF .9807 CRT .9969 CRS -.9128 CST -.9276

FOE 1.1655 FRA 2.5942 FC-16.765T BSP 43724 S6812592.0 R23 -.0094 R13 .9807 LSA 4038.1HSA 374.7 SSA 36.0

ROE 2.0593 8RA 1.6435 9C318.4037 FSP 3728 S6112582.3 SG2 492.4 THA 2.14 EL1 3922.5 EL2 39.6 ALF 7.42

LAUNCH DATE DEC 6 1964 FLIGHT TIN( 362.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC CONIC DISTANCE 769.329 EARTH TO NARS

RL 147.39 LAL .00 LOt. 73.91VL 33.098 GAL -.71 AZL 87.75 HCA 233.44 SHA 168.16 ECC ,21698 INC 2.2533 vl 30.227

RP 208.76 LAp -1.81LON 307.33 VP 23.794 GAP -10.66 AZP 91.34 TAL 358.00 TAp 229.43 RCA 147.33 APO 228.98 V2 26.254

RC 314.764 GL 24.55 GP -5.01 ZAL 93.21 ZAp 40.25 ETS I73.I9 2AIE 63.13 ETE 176.94 ZAC 80.13 ETC 257.31 ELP 39.99

PLANA(TOCENTRIC CONIC

C3 9.810 VHL $.152 DLA ZT.3S RAt. 178.$6 HAD 6567.4 VEL 11.434 PTH 1.99 VHP 4.479 DPA 1.92 RAP 166.97 ECC 1.1514

LNCH AZMTH LNCH TIN( L-I TINE INJ LAT INJ L(_IG INJ RT ASC |NJ AZRTH INJ Title POCST TIM INJ 2 LAY 1NJ Z LONG

90.00 13 20 41 3171.70 -26.46 108.75 37.53 79.52 14 13 32 2571.7 -27.64 100.28

90.00 11 12 47 3588.71 -18.33 136.52 34.98 68.03 12 12 36 2988.7 -21.15 128.98

100.00 15 20 41 2784.81 -29.22 60.75 38.00 63.41 16 7 6 2184.8 -29.83 72.00

100.00 11 55 Z7 3450.83 -15.77 125.21 33.80 64.28 12 52 58 2850.6 -19.11 118.01

110.00 17 27 8 2389.14 -34.18 51.02 38.31 90.54 18 6 57 1789.1 -33.73 41.80

110.00 12 5 30 3419.27 -11.44 120.34 31.31 57.58 13 2 29 2819.3 -13.63 113.76

DIFFERENTIAL CORRECTIONS MID-COURSE E)(I[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9509 TRA 1.7772 TC-16.5933 BAU 2.4389 SGT12724.1 _ 665.2 SG3 1069.0 ST 3764.3 SIR 501.6 SS 958.3

RDE .2681RRA .1972 RC3 -.3214 FAU .20329 RRT .6589RRF .8385 RTF .9606 CRT .9554 CRS -.6820 CST -.9116

FOE 1.0067 FRA 2.6217 FC-17.9408 BSP 44249 S6812741.5 RZ5 -.0115 R13 .9806 LSA 3897.4 NSA 385.9 SSA 36.4

ROE 1.9769 BRA 1.7882 BC318.5962 FSP 3590 S6112731.7 SG2 500.1 THA 1.98 EL1 3797.3 EL2 47.8 ALF 7.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE OEC 6 1964 FLIGHT TIME 384.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CON|C DISTANCE 793.665 EARTH TO MARS

RL 147.39 LAL .00 LOL 75.91VL 33.105 GAL -.85 AZL 87.77 HCA 234.68 SMA 188.27 £CC .21761 INC 2.2278 vl 30.227

RP 208.58 LAp -1.82 LOP 308.58 VP 23.828 GAP -10.96 AZP 91.29 TAL 355.25 TAp 229.93 RCA 147.30 ApO 229.24 V2 26.274

RC 315.690 GL 24.22 GP -4.86 ZAL 94.63 ZAp 39.51 ET$ 173.19 ZAE 62.09 ETE 176.92 ZAC 80.38 ETC 257.26 CLP 39.25

PLANETOCENTRIC CONIC

CS 9.841VNL 3.137 DLA 26.46 RAL 180.22 RAD 6567.4 V[L 11.456 pTH 1.99 VHP 4.546 OpA 1.85 RAp 167.49 ECC 1.1620

LNCH AINTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 13 51 38 3086.22 -27.37 102.66 38.85 82.44 14 43 4 2486.2 -28.13 94.08

90.00 10 51 55 3675.44 -16.04 141.85 35.45 66.35 11 53 11 3075.4 -19.10 134.51

100.00 15 42 53 2727.57 -29.60 76.54 39.11 85.59 18 28 21 2127.6 -29.89 67.75

100.00 11 43 22 3509.33 -14.02 128.67 34.46 63.32 12 41 51 2909.3 -17.48 121.59

110.00 17 42 24 2353.61 -34.12 48.24 39.22 92.18 18 21 37 1753.6 -33.44 39.07

110.00 12 0 20 3456.05 -10.09 122.34 32.17 57.16 12 57 56 2856.0 -14.34 115.82

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8741 TRA 1.9314 TC-18.7577 8AU 2.4881 SGT12874,1 SGR 632.8 SG3 1049.4 ST 3638.3 SR 497.1 SS 898.2

ROE .2639 RRA .1985 RC3 -.2753 FAU .19496 RRT .6280 RRF .6065 RTF .9807 CRT .9926 CR8 -.8444 CST -.8938

FOE .8646 FRA 2.6499 FC-17.1511 BSP 44771 86812890.6 R23 -.0133 R13 .9807 LSA 3759.4 MSA 397.5 8SA 36.7

BDE 1.8926 8RA 1.9415 8C318.7597 FSP 3451 5G112880.6 $G2 507.7 THA 1.83 EL1 3671.9 EL2 39.9 ALF 7.72

LAUNCH DATE DEC 6 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC DISTANCE 798.003 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 33.112 GAL -.99 AZL 87.80 HCA 235.83 SMA 188.39 ECC .21828 INC 2.2030 vl 30.227

RP 208.40 LAP -1.82 LOP 309.82 VP 23.857 GAP -11.06 AZP 91.23 TAL 354.49 TAp 230.41RCA 147.27 Apo 229.51 V2 26.294

RC 316.588 GL 23.88 GP -4.73 ZAL 96.09 ZAp 38.78 ET8 173.19 ZAE 81.07 ETE 176.91 ZAC 80.62 ETC 257.21CLP 38.53

PLANETOCENTRIC CONIC

C3 9,886 VHL 3.144 OLA 25.53 RAL 181,50 RAD 6567.4 VEL 11.458 pTH 1.99 VHp 4.614 DpA 1.77 RAp 168.03 ECC 1.1627

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM

90.00 14 16 57 3018.82 -27.88 97.80 40.05 84.83 15 7 16 2418.8

90.00 10 36 49 3744.65 -14.11 146.01 36.11 65.19 11 39 13 3144.7

100.00 16 3 10 2676.40 -29.80 72.75 40.19 87.58 18 47 46 2076.4

100.00 11 33 17 3562.30 -12.38 131.74 35.24 62.57 12 32 39 2962.3

110.00 17 57 15 2319.42 -34.00 45.58 40.13 93.75 18 35 55 1719.4

110.00 11 55 40 3492.05 -8.75 124.27 33.08 36.82 12 53 53 2892.1

DIFFERENTIAL CORRECTIONS MIO-CCAJRSE EXECUTION ACCURACy

TDE 1.7838 TRA Z.0896 TC-18.8895 8AU 2.4987 86713018.0 9GR 641.3 SG3 1008.9

ROE .2621 RRA .1994 RC3 -.2301 FAU .18653 RRT .5954 RRF .5725 RTF .9806

FDE .7222 FRA 2.6713 FC-16.3353 BSP 45299 $GBtSD33.8 R23 -.0152 R13 .9806

BDE 1.8029 BRA 2.0991 BC318.8909 FSP 3325 SGl13023.6 8G2 515.0 THA 1.68

INJ 2 LONG

89.16

138.82

63.94

124.78

36.45

117.82

ORBIT DETERMINATION ACCURACY

ST 3506.3 SR 492.6 SS 840.6

CRT .9881CRS -.7946 CST -.8705

LSA 3615.8 MSA 412.1 $SA 36.9

EL1 3540.2 EL2 75.1ALF 7.91

INJ Z LAT

-28.30

-17.34

-29.82

-15.95

-33.11

-13.06

LAUNCH DATE DEC _ 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 9 1965

OISTANCE 802.342 EARTH TO MARS

33.118 GAL -1.13 AZL 87.82 HCA 237.18 SMA 188.51ECC .21897 INC 2.1788 vl 30.227

353.71 TAp 230.89 RCA 147.23 APO 229.79 V2 " 26.314

60.07 ETE 176.89 ZAC 80.87 ETC 257.16 CLP 37.83

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOL 73.91 VL

RP 208.24 LAP -t.B3 LOP 311.07 VP 23.888 GAP -11.15 AZP 91.18 TAL

RC 317.480 GL 23.53 GP -4.59 ZAL 97.57 ZAP 38.07 ET$ 173.20 ZAE

PLANETOCENTRIC CONIC

CS 9.945 VHL 3.154 OLA 24.58 RAL 182.79 RAD 6567.4 VEL 11.460 PTH 1.99 VHp 4.683 DpA 1.67 RAp 168.58 ECC 1.1637

LNCH AZMTH LNCH TIME L-| TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 14 39 22 2960.75 -28.16 93.57 41.20 86.93 15 28 42 2360.7 -28.29 84.91

90.00 10 24 41 3805.12 -12.35 149.58 36.89 64.32 11 28 6 3205.1 -15.71 142.52

100.00 16 22 7 2629.45 -29.89 69.26 41.26 89.41 17 5 56 2029.5 -29.65 60.46

tO0.O0 11 24 37 3611.65 -10.81 134.57 36.10 61.96 12 24 48 3011.7 -14.48 127.70

110.00 18 11 46 2286.38 -33.82 43.02 41.07 95.26 18 49 53 1686.4 -32.73 33.95

110.00 11 51 26 3527.49 -7.42 126.16 34.06 36.54 12 50 14 2927.5 -11.77 119.76

D|FFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE !.6900 TRA 2.2555 TC-18.9879 8AU 2.5248 96T13159.2 SCAR 631.7 $63 969.8 ST 3374.0 $R 489.3 $S 793.2

ROE .2611RRA .2003 RC3 -.1871FAU .17840 RRT .3621RRF .5383 RTF .9805 CRT .9812 CRS -.7345 CST -.8446

FOE .5916 FRA 2.6909 FC-15.5289 BSP 43816 $GB13174.3 R23 -.0166 R13 .9805 LSA 3473.9 MSA 427.7 $SA 37.0

BDE 1.7100 BRA 2.2644 8C318.9888 FSp 3200 SGl13164.0 $G2 522.2 THA 1.55 ELI 3408.0 EL2 93.4 ALF 8.10

LAUNCH DATE DEC 6 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC DISTANCE 806.683 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 33.125 GAL -1.27 AZL 87.84 HCA 238.43 SI4A 188.64 ECC .21971 INC 2.1553 V1 30.227

RP 208.08 LAp -1.84 LOP 312.32 Vp 23.917 GAP -11.25 A ZP 91.13 TAL 352.92 TAp 231.35 RCA 147.19 APO 230.08 V2 26.332

RC 318.367 GL 23.17 GP -4.47 ZAL 99.07 ZAp 37.38 ET8 173.20 ZAE 39.08 ETE 176.88 ZAC 81.11ETC 257.10 CLP 37.15

PLANETOCENTRIC CONIC

C3 10.021VHL 3.166 DLA 23.61RAL 184.09 RAD 6567.4 VEL 11.463 PTH 1.99 VHP 4.753 DpA 1.55 RAP 169.15 ECC 1.1649

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM ]NJ Z LAT INJ 2 LONG

90.00 14 59 56 2908.61 -28.29 89.76 42.33 88.83 15 48 24 2308.6 -28.16 81.10

90.00 10 14 28 3860.27 -10.70 152.80 37.77 65.63 11 18 48 3260.3 -14.16 145.85

100.00 16 40 3 2583.66 -29.87 66.01 42.33 91.12 17 23 11 1985.7 -29.40 57.23

100.00 11 16 59 3638.45 -9.30 137.23 37.03 61.46 12 17 58 3058.5 -13.04 130.43

110.00 18 25 59 2254.33 -35.60 40.34 42.03 96.71 19 3 34 1654.4 -32.31 51.55

110.00 11 47 35 3562.52 -6.11 128.01 33.09 36.30 12 46 57 2962.5 -10.49 121.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.5931 TRA 2.4279 TC-19.0508 BAU 2.5523 $GT13296.3 8GR 623.4 6G3 931.2 ST 3242.7 $R 486.6 S$ 753.5

ROE .2607 RRA .2009 RC3 -.1458 FAU .17038 RRT .3281RRF .3032 RTF .9803 CRT .9714 CRS -.6615 CST -.8146

FOE .4670 FRA 2.7070 FC-14.7200 BSP 46326 86813310.9 R23 -.0180 R13 .9803 LSA 3334.7 MSA 445.7 SSA 37.1

8DE 1.6143 BRA 2.4362 BC319.0513 FSP 3077 86113300.4 8GZ 329.2 THA 1.42 EL1 3277.1 EL2 114.4 ALF 8.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC S 1964 FLIGHT TIN( 372.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CQNIC DISTANCE 811.025 EARTH TO MARS

RL 147.3R LAL .00 LOL 73.91VL 33.132 GAL -1.42 AZL 87.87 HCA 239.68 SMA 188.76 ECC .22048 INC 2.1324 Vl 30.227

RP 207.93 LAp -1.84 LOP 313.58 Vp 25.946 GAp -11.34 AZP 91.06 TAL 352.12 TAp 231.80 RCA 147.14 APO 250.38 V2 26.349

RC 519.247 GL 22.80 GP -4.35 ZAL 100.60 ZAp 36.70 ETS 173._0 ZAE 56.11ETE 176.87 ZAC 81.55 ETC 257.05 CLP 56.48
PLAIM[TOCENTRIC COMIC

C3 10.113 VHL 5.180 OLA 22.63 RAL 185.39 RAO 6567.4 V[L 11.467 PTH 1.99 VHp 4.824 DpA 1.42 RAp 169.75 ECC
LNCH AZMTH LNCH TIN( L-I TIME IMJ LAT

90.00 15 19 12 2860.66 -28.31

90.00 10 5 36 3911.94 -9.15

100,00 16 57 16 2544.36 -29.78

100.00 11 10 11 3703.39 -7.63

110.00 18 39 50 2223.25 -33.32

110.00 11 44 2 3597.26 -4.79

DIFFERENTIAL CGRRECTIONs

TO( 1.4619 TRA 2.6057 TC-19.0865 BAU 2.5805

ROE .2609 RRA .2012 RC3 -.1071FAU .16276

FOE .3501FRA 2.7170 FC-13.9339 BSP 48822

1.1664

INJ LONG INJ RT ASC 1NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

86.26 43.45 90.59 16 6 52 2260.7 -27.93 77.61

155.77 38.74 63.08 I1 10 48 3311.8 -12.67 146.88

62.94 43.40 92.?4 17 39 42 1944.4 -26.08 54.20

139.75 36.04 61.06 12 11 55 3103.4 -11.63 133.03

38.16 43.01 98.09 lg 16 59 1623.3 -31.85 29.24

129.64 36.17 56.11 12 44 0 2997.3 -9.21 123.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13433.4 ST_R 616.4 $03 894.0 ST 3112.4 SR 484.7 SS 722.0

RRT .4958 RRF .4678 RTF .9802 CRT .9574 CRS -.5772 CST -.7828

_13447.6 R23 -.0196 RI3 .9802 LSA 3197.7 NSA 465.1SSA 37.0

DOE 1.5146 BRA 2.6135 BC319.0868 FSP 2954 S0113456.9 $02 535.9 THA 1.30 ELI 3146.8 EL2 138.4 ALF 8.50

LAUNCH DATE OEC G 1964 FLIGHT TIN( 374.00 ARRIVAL DATE DEC 15 1965

t'q[LIOCENTRIC CGNIC DISTANCE 815.368 EARTH TO MARS

RL 147.39 LAL .00 L(X. 73.91 VL 33.159 GAL -1.57 AZL 87.89 HCA 240.94 S44A 188.88 ECC .22129 INC 2.1100 Vl 30.227

RP 207.7R LAP -1.84 LOP 314.83 Vie 23.974 GAP -11.44 AZP 91.03 TAL 551.50 TAp 232.24 RCA 147.09 APO 230.88 V2 26.366

RC 320.122 _ 22.46 GP -4.23 ZAL 102.15 ZAp 36.05 ET3 173.20 ZA( 57.16 ETE 176.86 ZAC 81.58 ETC 256.99 CLP 53.63
PLAN_TOCEMTRIC CONIC

C3 10.222 VHL 3.197 DLA 21.64 RA4. 188.70 RAD 6567.4 VEL 11.472 PTH 1.99 VHp 4.896 DpA 1.28 RAp 170.3S ECC 1.1682

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 37 29 2815.96 -28.24 82.99 44.58 92.23 16 24 25 2216.0 -27.63 74.38

90.00 S 57 46 3_0.85 -7.60

100.00 17 13 53 2505.12 -29.62

100.00 11 4 3 3746.92 -8.39

110.00 18 53 $8 2193.02 -33.01

110.00 11 40 47 $631.79 -3.48

OIFFEfl(NTIAL CGRRECTIONS

TOE 1.3886 "1114 2.7917 TC-19.0823 BAU 2.6077

ROE .2819 RRA .2014 RC3 -.0702 FAU .15527

FOE .2406 FRA 2.7250 FC-13.1505 B94P 47328

DOE 1.4131 BRA 2.7989 8C319.0824 FSP 2840

156.56 39.77 62.64 11 5 47 3360.9 -11.21 151.74

60.03 44.49 94.26 17 55 38 1905.1 -28.71 51.35

142.18 39.11 60.74 12 G 30 3146.9 -10.24 135.51

35.85 44.01 99.42 19 30 11 1593.0 -31.36 27.02

131.65 37.31 55.97 12 41 19 3031.8 -7.92 125.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT13586.3 $GR 810.7 SG3 857.5 ST 2989.0 SR 483.5 8S 699.5

RRT .4593 RRF .4322 RTF .9800 CRT .9383 CRS -.4832 CST -.7508

S0613580.0 R23 -.0210 R13 .9800 LSA 3069.1 HSA 486.7 SSA 36.8

$4;113589.2 _'w2 542.4 THA 1.19 ELI 3023.4 EL2 165.0 ALF 8.66

LAUNCH OATE OEC G 1964
FLIGH? T|N( 576.00 ARRIVAL DATE DEC 17 1835

DISTANCE 819.711 EARTH TO MARS

73.91 VL 33.146 GAL -1.73 AZL 87.91 HCA 242.19 SMA 18g.01 ECC .22214 INC 2.0882 VI 30.227

HELIOCENTRIC CONIC

RL 147.39 LAL .00 LOt.

RP 207.SS LAP -1.85 LOP 316.09 VP 24.001 GAP -11.54 AZP 90.97 TAL 350.47 TAp 232.66 RC4 147.02 APO 230.89 V2 26.581

RC 320.992 GL 22.04 GP -4.13 ZAL 103.71 ZAp 35.41ET5 173.20 ZAE 56.22 ETE 176.85 ZAC 81.82 ETC 256.93 CLP 35.20

PLANETOCENTRIC CONIC

C5 10.349 VML 3.217 DLA 20.64 RAL 168.91RAO 6567.4 VEL 11.478 PTH 2.00 VHp 4.970 OpA 1.13 RAp 170.94 ECC 1.1705

LNCH AZMTM LMCH TIME L-I TIME INJ LAT 1NJ LONG |NJ RT ASC |HJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT 1NJ 2 LONG

gO.O0 15 54 59 2773.81 -28.09 79.92 45.72 93.76 16 41 13 2173.8 -27.27 71.34

90.00 9 50 44 4007.97 -6.12 161.23 40.88 62.30 10 57 32 3408.0 -9.78 154.47

100.00 17 29 56 2467.63 -29.39 57.27 45.59 95.70 18 II 4 1867.6 -28.29 48.64

100.00 10 58 28 3789.36 -4.97 144.53 40.25 60.49 12 I 38 3189.4 -8.66 137.91

110.00 19 7 7 2163.59 -32.66 33.63 45.04 100.70 19 43 11 1563.6 -30.84 24.88

110.00 11 37 47 3066.19 -2.16 133.45 38.50 55.88 12 38 53 3066.2 -6.63 127.21

DIFFERENTIAL CCRRECTIONS MIDoCOURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2807 TRA 2.9830 TC-19.0454 DAU 2.6350 _T13698.2 SC_ 606.2 SG5 621.7 ST 2870.3 SR 483.1 SS 683.2

ROE .2634 RRA .2013 RC3 -.0353 FAU .14795 RRT .4244 RRF .3967 RTF .9798 CRT .9152 CRS -.3830 CST -.7217

FOE .1388 FRA 2.7292 FC-12;3766 BSP 47805 SGJ013709.6 R23 -.0219 R13 .9798 LSA 2946.3 MSA 509.6 SSA 36.6

BOE 1.3075 6RA 2.9898 DC319.0454 FSP 2726 _k_113898.6 SGZ 546.8 THA 1.08 EL1 2904.2 EL2 194.6 ALF 8.78

LAUNCH DATE DEC 6 1964

HELIOCENTRIC CONIC

FLIGHT TIN( 378.00 ARRIVAL DATE DEC 19 1965

ML 147.39 LAL .00 LOL 73.91 VL 33.153 GAL -1.89 AZL

RP 207.34 LAp -1.85 LOP 317.35 VP 24.028 GAP -11.63 AZP

RC 321.856 GL 21.65 GP -4.02 ZAL 105.29 ZAP 34.79 ET3

PLAN(TOCENTRIC COMIC

C3 10.495 VHL 3.240 DLA 19.62 RAL 189.33 RAD 6567.4 V(L

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ

90.00 16 11 51 2733.61 °27.87 77.01

90.00 9 44 22 4033.04 -4.67 163.80

100.00 17 45 33 2431.68 -29.12 54.65

100.00 10 55 22 3831.00 -3.57 146.85

110.00 19 20 23 2134.95 -52.28 31.48

110.00 11 35 1 3700.49 -.85 135.24

DIFFERENTIAL CCRNECTIONS

TDE 1.1700 TRA 3.1821 TC-18.9731 BAU 2.6621

ROE .2658 RRA .2009 RC3 -.0027 FAU .14088

FDE .0425 FRA 2.7293 FC-11.6215 BSP 48288

BD( 1.1998 BRA 3.1884 BC318.9731FSP 2617

DISTANCE 824.054 EARTH TO MARS

87.93 HCA 243.45 SMA 189.14 ECC .22303 INC 2.0668 vl 30.227

90.92 TAL 349.62 TAp 233.07 RCA 146.95 ApQ 231.32 V2 26.396

173.19 ZN[ 33.30 (TE 176.84 ZAC 82.03 ETC 256.87 CLP 34.36

11.484 PTH 2.00 VHp 5.044 DpA .96 RAp 171.37 ECC 1.1727

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

46.87 95.21 16 57 25 2133.8 -26.86 68.49

42.04 62.04 10 31 36 3433.6 -8.58 157.08

46.72 97.06 18 26 5 1831.7 -27.84 46.06

41.44 60.30 I1 57 13 3231.0 -7.30 140.24

46.11 101.91 19 35 58 1534.9 -30.30 22.82

39.74 55.83 12 36 41 3100.5 -5.33 129.02

ORBIT DETERMINATION ACCURACY

ST 2762.4 SR 483.2 SS 678.0

CRT .8803 CRS -.2782 CST -.6966

LSA 2835.0 MSA 534.3 SSA 36.2

ELI 2793.2 EL2 226.6 ALF 6.81

MID-COURSE EXECUTION ACCURACY

SGT13823.9 $GR 602.5 SG3 787.0

RRT .3900 RRF .3611 RTF .9795

S0813837.0 R23 -.0233 RI3 .9795

S8113025.9 SGZ 554.7 THA .99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 6 1954

HELIOCENTRIC C_IC

RL 147.39 LAL .D0 LOL 73.91VL 33.160

RP 207.42 LAP -1.85 LOP 318.61 VP 24.051

RC 322.714 GL 21.24 GP -3.92 ZAL 106.89

PLAMETOCENTRIC CONIC

C3 10.661VHL 3.265 0LA 18.60 RAL 190.65

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 16 28 10 2695.66 o27.61

go.o0 9 38 33 4098.17 -3.24

100.00 18 0 45 2397.11 -28.81

100.00 10 48 39 3871.95 -2.19

110.00 19 33 28 2107.07 -31.87

110.00 11 32 26 3754.75 .46

O|FF(RENT1AL CCRRECTIONS

TOE 1.0373 TRA 3.3883 TC-18.8613 BAU 2.6884

ROE .2684 RRA .2003 RC3 .0279 FAU .15593

FOE -.0462 FRA 2.7254 FC-10.8757 BSP 48790

80E 1.0908 BRA 3.3942 BC318.8613 FSP 2513

LAUNCH DATE DEC G 1964

HELIOCENTRIC C(_IC

RL 147.39 LAL .00 LOL 73.91 VL 33.168

RP 207.31 LAp -1.85 LOP 319.87 VP 24.075

RC 323.566 GL 20.83 GP -3.83 ZAL 108.49

PLAN(TOCENTRIC CONIC

C3 10.849 VHL 3.294 DLA 17.57 RAL 191.96

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.OO 16 44 1 2659.13 -27.30

90.00 9 33 12 4141.79 -1.84

100.00 18 13 36 2363.81 -28.45

100.00 10 44 18 3912.36 -.82

110.00 19 46 20 2079.95 -31.43

110.OO 11 30 4 3768.99 1.77

OIFFERENTIAL CORRECTIONS

TDE .9418 TRA 3.6023 TC-18.7188 8AU 2.7150

ROE .2719 RRA .1995 RC3 .0564 FAU .12723

FOE -.1276 FRA 2.7190 FC-10.1527 6SP 49286

6DE .9803 BRA 3.6079 9C318.7189 FSp 2411

FLIGHT TIME 580.00 ARRIVAL DATE DEC 21 1965

DISTANCE 828.396 EARTH TO MARS

GAL -2.05 AZL 87.95 HCA 244.71SMA 189.26 ECC .22396 INC 2.0458 vl 30.Z27

GAP -11.73 AZP 90.87 TAL 348.77 TAp 233.47 RCA 146.88 Apo 231.65 v2 26.409

ZAp 34.18 ETS 173.19 ZAE 54.39 ETE 176.83 2kC 82.29 ETC 256.82 CLP 35.98

RAD 6567.4 VEL 11.491 pTH

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

74.25 48.04 96.56 17 13 6

166.30 43.27 61.85 10 46 51

52.11 47.87 98.35 18 40 43

149.08 42.68 60.18 11 53 11

29.41 47.19 103.07 20 8 35

137.03 41.03 55.82 12 34 41

MID-COURSE ExECUTIO_ ACCURACY

SGT13946.6 SGR 599.8 SG3 752.8

RRT .3557 RRF .3260 RTF .9792

58013959.5 R23 -.0245 R13 .9792

S6113948.3 SG2 560.5 THA .88

2.00 VHp 5.119 DpA .78 RAP 172.21 ECC 1.1755

PO CST TIN INJ 2 LAT INJ 2 LONG

2095.7 -26.41 65.79

3498.2 -6.98 159.61

1797.1 -27.35 43.61

3272.0 -6.14 142.32

1507.1 -29.74 20.85

3134.8 -4.03 130.82

ORBIT DETERMINATION ACCURACY

ST 2668.4 SR 484.0 SS 677.1

CRT .8386 CRS -.1756 CST -.6798

LSA 2738.3 MSA 359.2 SSA 33.7

ELI 2699.4 EL2 260.6 ALF 8.73

FLIGHT TINE 382.00 ARRIVAL DATE DEC 23 1965

DISTANCE 832.738 EARTH TO MARS

GAL -2.21 AZL 87.97 HCA 245.97 SMA 189.39 ECC .22494 INC 2.0253 vl 30.227

GAP -11.83 A ZP 90.83 TAL 347.89 TAp 233.86 RCA 146.79 Apo 232.00 V2 26.422

ZAp 33.59 ETS 173.18 ZAE 53.50 ETE 176.82 ZAC 82.52 ETC 256.76 CLP 33.40

RAD 6567.4 VEL 11.499 PTH

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

71.62 49.24 97.85 17 28 20

168.73 44.54 61.74 10 42 14

49.70 49.04 99.57 18 55 0

151.30 43.97 60.12 11 49 30

27.42 48.31 104.18 20 21 0

138.81 42.36 55.86 12 52 53

MID-COURSE ExECUTIO_i ACCURACY

SGT14069.4 8GR 598.0 863 719.7

RRT .3220 RRF .2915 RTF .9788

56B14082.1 R23 -.0255 R13 .9788

S6114070.7 SG2 566.1 THA .79

2.00 VHp 5.196 DpA .59 RAp 172.86 ECC 1.1785

PO CST TIM INJ 2 LAT INJ 2 LONG

2059.2 -25.93 63.22

3541.8 -5.60 162.08

1763.8 -26.84 41.27

3312.4 -4.79 144.76

1479.9 -29.17 18.94

3169.0 -2.73 132.61

ORBIT DETERMINATION ACCURACY

ST 2590.3 5R 485.5 SS 681.5

CRT .7872 CRS -.0777 CST -.6728

LSA 2658.5 NSA 583.6 SSA 35.1

EL1 2618.7 EL2 296.2 ALF 8.50

LAUNCH DATE DEC 6 1964 FLIGHT TIME 384.00 ARRIVAL OATE DEC 25 1965

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RF 207.21 LAP -1.85

RC _24.413 GL 20.41

PLANETOCENTRIC CONIC

C3 11.059 VHL 5.526 DLA 16.54 RAL 195.27 RAD 6567.4 VEL 11,509 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 59 27 2624.13 -26.94 69.12 50.46 99.05 17 43 11

90.00 9 28 15 4184.68 -.46 171.13 45.87 61.69 10 37 59

1OO.O0 18 30 8 2331.70 -28.07 47.39 50.25 100.73 19 8 59

100.00 10 40 15 3952.34 .54 153.49 45.52 60.11 11 46 7

110.O0 19 59 1 2053.58 -30.98 25.50 49.46 105.23 20 33 15

110.00 11 27 51 3803.22 3.07 140.60 43.74 55.94 12 31 14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8236 TRA 3.8222 TC-18.5403 BAU 2.7412 SGT14|86.7 SGR 596.8 SG3 687.1

ROE .2760 RRA .1983 RC3 .0828 FAU .12062 RRT .2866 RRF .2572 RTF .9783

FOE -.2036 FRA 2.7070 FC3-9.4426 9SP 49751 SG814199.3 R23 -.0267 R13 .9783

BDE .8686 BRA 3.8274 0C318.5405 FGP 2310 SG114187.8 SG2 571.4 THA .70

DISTANCE 857.077 EARTH TO MARS

LOL 73.91 VL 35.175 GAL -2.38 AZL 87.99 HCA 247.23 SMA 189.52 ECC .22597 1NC 2.0051 Vl 30,227

LOP 321,13 VP 24.098 GAP -11.95 AZP 90.78 TAL 347.01 TAp 234.24 RCA 146.70 Apo 232.35 V2 26.434

GP -5.74 ZAL 110.10 ZAp 55.01 ETS 173.18 ZaE 52.62 ETE 176.82 ZAC 82.76 ETC 256.70 CLP 32.82

2.00 VHp 5.274 OpA .39 RAp 173.53 ECC 1.1820

PO CST TIM INJ 2 LAT INJ 2 LONG

2024.1 -23.42 60.78

3584.7 -4.24 164.49

1731.7 -26.30 39.03

3352.3 -3.44 146.97

1453.6 °28.58 17.12

3203.2 -1.42 154.40

ORBIT DETERMINATION ACCURACY

ST 2529.3 SR 487.4 SS 689.4

CRT .7253 CRS .0151 CST -.6742

LSA 2596.3 NSA 606.9 SSA 34.5

EL1 2554.4 EL2 332.2 ALF 8.10

LAUNCM DATE DEC 6 1964 FLIGHT TIM( 386.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC C_IC

RL 147.39 LAL .00

RP 207.12 LAP -1.83

RC 325.253 GL 19.98

PLANETOCENTRIC CONIC

C3 11.293 VHL 3.360

LNCH AZ_ITM LNCH TIME

90.00 17 14 30

90.00 9 23 38

100.00 18 44 21

100.00 10 36 29

110.00 20 11 31

110.00 11 25 48

DIFFERENTIAL C43RRECTIONS

TOE .7034 TRA 4.0503 7C-18.3310 OAU 2.7676

RDE .2808 RRA .1969 RC3 .1069 FAU .11432

FOE -.2731 FRA 2.8928 FC3-8.7641 BSP 50231

ODE .7374 BRA 4.0551 0C318.3313 FSP 2213

DISTANCE 841.415 EARTH TO MARS

LOt. 73.91 VL 33.182 GAL -2.56 AZL 88.01 HCA 248.50 SNA 189.66 ECC .22705 INC 1.9854 vl 30.227

LOP 322.40 VP 24.120 GAP -12.03 ALP 90.73 TAL 346.11 TAp 234.60 RCA 146.60 APO 232.72 V2 26.444

GP -3.65 ZAL 111.72 ZAP 32.45 (TS 173.17 ZAE 51.75 ETE 176.81 ZAC 82.99 ETC 256.65 CLP 32.27

DLA 15.50 RAL 194.58 RAD 6567.4 VEL 11.519 pTH 2.01 VHp 3.353 DpA .17 RAp 174.20 ECC 1.1859

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2390.48 -26.56 66.73 51.70 100.19 17 57 40 1990.5 -24.88 36.46

4226.95 .91 173.48 47.25 61.70 10 34 5 3627.0 -2.88 166.85

2300.73 -27.66 45.18 51.46 101.82 19 22 41 1700.7 -25.75 36.90

3991.94 1.88 155.67 46.71 60.16 11 43 1 3391.9 -2.10 149.14

2027.97 -30.50 26.65 50.64 106.23 20 45 19 1428.0 -27.98 15.37

3837.46 4.38 142.39 43.16 56.06 12 29 45 3237.5 -.11 136.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14303.2 SGR 596.3 SG3 655.8 ST 2489.4 SR 490.0 SS 700.0

RflT .2562 RRF .2239 RTF .9778 CRT .6342 CRS .0997 CST -.6847

9G,614315.7 RZ3 -.0279 RI3 .9778 LSA 2333.8 MSA 627.6 SSA 33.7

86114304.1 SG2 576.4 THA .61 ELI 2510.4 EL2 367.5 ALF 7.50
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

L&Ut¢CH DATE DEC S 1984 FLIGHT TIM( 388.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CC_41C OISTANC[ 845.750 EARTH TO MARS

IL 14T.59 LAL .00 LOt. 73.91VL 33.190 GAL -2.74 AZL 88.03 HCA 249.76 SMA 169.T9 (CC .22810 |MC 1.9558 V| 30.Z27

HP 207.04 LAP -1.84 LOP 323.66 VP 24.141 RAP -12.13 AZP 90.68 TAL 345.19 TAp 234.95 RCA 146.48 APO 235.09 VZ 98.454

RC 525.008 GL 19.55 6P -3.57 ZAL 113.54 ZAp 31.90 ETA |73.16 ZA[ 50.90 ST( 176.80 ZAC 83.22 (TC 256.59 CLP 01.72

PLkNETOCENTRIC C(_41C

C3 11.552 YHL 3.399 OLA |4.46 RAL 195.69 RAO 6567,4 VEL I1.530 PTM 2.01VHP 5.433 DPA -.05 RAp 174.89 ECC 1,1901

LNCH AZNTM LNCH TIME L-I TIME INJ LAT 1NJ LEVi6 INJ NT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

90.00 17 29 11 2558.[3 -26.15 64.45 $2.97 101.26 18 11 50 1958.1 -24.33 56.25

90.00 9 19 21 4268.72 2.26 175.91 40.98 61.77 10 30 50 3668.7 -1.54 169.19

100.00 18 5R 19 2270.94 -27.22 45.06 52.71 102.66 19 36 ? 1670.8 -25.18 34.RS

100.00 10 32 57 4031.23 3.21 157.62 48.15 GO.Z6 11 40 8 3451.Z -.77 151.30

110.00 ZO 25 50 2003.13 -30.02 21.88 51.89 107.18 20 57 13 1403.1 -27.58 13.69

110.00 11 23 53 3871.71 5.68 144.20 40.62 56.23 12 28 25 3271.7 1,Z0 137.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXI[CuTIOI ACCURACY ORBIT DETERIAINATION ACCURACY

TD( .5803 TRA 4.2690 TC-18.0909 BAU 2.7939 $&714417.3 SGR 596.4 14;3 625.1 ST 2470.6 SR 495.0 $S 711.R

ROE .2891 RflA .1951 RC$ .1290 FAU .10813 RRT ._42 RRF .1911 RTF .9772 CRT .5739 CR$ .1762 CST -.7026

FOE -.5365 FRA 2.6742 FC3-8.1037 BSP 50705 $6814429.6 021 -.0291 R|3 .9772 LSA 2537.2 MSA 644.8 $$A 38.0

ODE .S4TO BRA 4.2904 BC310.0914 FSP 2120 S6114417.9 _2 561.2 THA .55 ELI 2487.2 EL2 401.0 ALF 6.71

LAUNCH DATE DEC $ 19¢;4 FklGHT TIM( 390.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC CC_IC DISTA_E 650.091 EARTH TO MARS

RL 147.39 LAL .DO LOL 75.91VL 33.197 GAL -2.92 AZL 68.05 HCA 251.02 SNA 189.92 ECC .22956 INC 1.9467 V1 30.927

MP Z06.96 LAp -1.94 LOP 324.93 VP 24.161 ;Ap -12.24 AZP 90.93 TAL 344.27 TAp 235.29 RCA 146.31 APO 253.48 V2 25.468

RC 326.917 GL 19.11 6P -3.49 ZAL 114.96 2kP 31.37 ETA 173.15 ZkE 50.06 EYE 176.79 ZAC 83.49 ETC 256.53 CLP 31.19

PLAN[TOCENTR|C CON|C

CS 11.837 VHL 5.440 DLA 13.43 RAL 19?.19 RAD 6567.S V[L 11.542 PTH 2.01VMp 5.514 OPA -.29 RAp 175.59 ECC 1.1941

LNCH AZIATH Lh_H TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIN( PO CAT TIN 1NJ 2 LAT INJ 2 LONG

90.00 17 45 34 2527.00 -25.72 GZ.2T 54.26 102.27 18 25 41 1927.0 -23.77 54.15

90.00 9 15 ZO 4510.03 3.59 178.12 50.16 61.89 10 27 10 5710.0 -.20 171.49

100.00 19 11 56 2242.D1 -26.77 41.04 53.99 103.85 19 49 19 1942.0 -24.60 32.91

100.00 10 29 _HP 4070.29 4.53 159.98 49.64 60.42 11 57 29 3470.3 .55 155.44

110.00 20 35 59 1979.07 -29.52 20.18 53.10 108.07 21 9 5? 1579.1 -26.77 12.00

110.00 11 22 9 3905.95 6.97 146.00 48.13 56.45 12 27 12 3506.0 2.51 159.76

DIFFERENTIAL COrRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4560 TRA 4.5204 TC-17.9212 RAU 2.9202 _714528.0 _R 597.0 SG3 595.D ST 2474.3 SR 499.4 $$ 723.9

MD[ .2921RRA .1910 RC3 .1491FAU .10207 RRT .193000F .1593 RTF .9764 CflT .4675 CR$ .2445 CAT -.7254

FOE -.3936 FRA 2.6519 FC3-7.4652 9SP 51184 S¢d014540.2 025 -.0301 R15 .9764 LSA 2541.8 MSA 656.5 SSA 82.2

60E .5415 IRA 4.5329 6C317.6216 FSP 2027 _114528.4 _ 595.7 ?HA .46 ELI 2486.5 EL2 431.5 ALF 5.76

LAUNCH DATE DEC 6 1964 FL|GHT TIM( 392.00 ARRIVAL DATE JAN 2 19SA

HELIOCENTRIC CONIC DISTANCE 854.410 EARTH TO MARS

RL 147.39 LAL .00 LOL 75.91VL 55.205 6&L -5.10 AZL 69.07 MCA 252.29 SMA 190.06 ECC .25060 1MC |.RITR V| 80.227

RP 209.89 LAP -1.04 LOP 525.20 VP 24.1T9 RAP -12.34 AZP 90.59 TAL 343.55 TAp 235°62 RCA 146.23 APO 233.86 v2 24.471

RC 327.742 &L 18.$8 GP -5.42 ZAL 116.58 ZAp 50.64 ETA 173.14 ZAE 49.24 ETE 176.79 ZAC 83.69 (TC 256.46 CLP 50.47

PLkW(TOCENTRIC CONIC

C3 12.149 VHL 3.466 OLA 12.39 RAL 198.47 RAD 9587.5 VEL 11.556 pTH 2.02 VHP 5.596 DpA -.52 RAP 176.30 ECC 1.1R99

|NJ LONG |NJ RT ASC INJ AZMTH INJ T|NE PO CST TIM ]NJ 2 LAT INJ 2 LONG

60.20 55.56 103.22 18 39 14 1897.1 -23.29 52.14

180.42 51.68 62.07 10 24 4 3751.0 1.12 173.Y7

59.11 55.30 104.74 20 2 13 1614.2 -24.02 31.05

162.12 51,17 60.63 tl 35 2 5509.0 1.97 155.57

16.56 54.37 109.91 21 20 30 1355.8 -26.t6 10.54

147.83 49.68 56.71 12 26 7 3540.2 3.62 141.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14137.1 SGR 597.9 SG3 565.9 ST 2499.7 SR 500.3 SS 735.9

RRT .1826 RRF .1279 RTF .9756 CRT .5972 CRS .3065 CST -.7501

16814949.3 R23 -.0314 R13 .9755 LSA 2569.6 MSA 664.5 SSA 51.4

S9114637.5 _2 590.0 THA .59 EL1 2507.9 ELI 457.6 AbF 4.70

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT

90.00 17 57 37 2497.06 -25.27

90.00 9 11 33 4350.97 4.89

100.00 19 25 19 2214.23 -26.30

100.00 10 26 53 4109.04 5.83

110.00 20 47 54 1955.80 -29.02

110.00 11 20 27 3940.22 6.25

DIFFERENTIAL CORRECTIONS

TOE .5292 TRA 4.7787 TC-17.5259 BAU 2.8469

ROE .2986 RRA .1907 RC3 .1871 FAU .09621

FOE -.4465 FRA 2.6255 FC3-6.8553 BSP 51639

BOE .4445 ERA 4.7925 BC517.5267 FSP 1938

LAUNCH DATE DEC 6 1994 FLIGHT TIME 394.00 ARRIVAL DATE JAN 4 1966

_ELIOCENTRIC _IC DIS1_E 858.733

ML 147.59 LAL .00 LOL 75.91 VL 33.212 GAb -3.29 AZL 88.09 HCA 253.56

RP 206.84 LAp -1.85 LOP 527.46 VP 24.197 GAP -12.45 AZP 90.54 TAL 342.3?

RC 328.562 GL 16.21 GP -3.34 ZAL 118.20 ZkP 30.34 ETA 1T3.12 Z/_ 48.42

PLANETOCENTRIC C(_iIC

C3 12.492 VHL 3.534 DLA 11.36 RAL 199.76 RAD 6567.5 VEL 11,571 pTH 2.02

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ L_NG INJ AZMTH

90.00 18 11 24 2468°2? -24.81 58.21 104.11

90.00 9 8 0 4391.55 6.18 182.71 62.31

100.00 19 36 28 2157,46 -25.82 37.26 105.60

100.00 10 23 37 4147.59 7oll 164.27 60.89

110.00 20 59 40 1933.34 -28.51 17.D0 109.70

110.00 11 19 54 3974.48 9.53 149,66 57.02

DIFFERENTIAL _R(CTION$

TOE .2002 TRA 5.0_0 TC-17.2095 BAU 2.6737

ROE .3050 RRA .1880 RC3 .1950 FAU .09054

FOE -.4953 FRA 2.5950 FC3-9o2749 BIP 52074

BO[ .3655 BR& 5.0395 RC51T.2OT5 F6P 1649

EARTH TO MARS

SMA 190.19.(CC .23199 INC 1.9091 vl 50.227

TAP 235.93 RCA 146.09 APO 234.30 VZ 26.477

ETE 176.76 ZAC 83.93 ETC 256.43 CLP 30.1T

vHP 5.690 OPA -.77 RAP 177.02 ECC 1.2056

INJ RT ASC INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

59.93 18 52 32 1868.5 -22.62 50.22

53.24 10 21 12 3791.6 2.43 176.04

56.64 20 14 55 1587.5 -25.43 29.28

52.74 11 32 45 5547.6 5.17 157.69

55.67 21 31 54 1333.3 -25.56 9.07

51.27 12 25 9 3574.S 5.12 143.35

RID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

_714T46.7 $GR 5_.3 $63 $37.7 ST 2545.4 SR 504.5 SS 746.6

RRT .1550 RRF .0974 RTF .9746 CRT .3056 CRS .3609 CST -.7790

S6814?55.9 023 -.0327 R13 .9748 LSA 2616.2 MSA 667.4 SSA 30.5

S6114T43.9 _2 594.0 THA .31 EL1 2550.2 EL2 479.5 ALF 3.$9

1015



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH CATE _EC 6 IgEA FLIGHT TIME 396.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC CCWNIC

RL 141.)8 LAL ,00

RP 206.79 LAp -1.82

RC 529.378 GL 17.76

PLANETOCENTRIC CCR¢IC

C3 12.865 VHL 3.587

LNCM AZMTH LNCH TIME

90.00 18 24 55

90.00 9 4 40

100.00 19 51 21

100.00 10 20 52

110.00 21 11 15

110.00 11 17 28

DIFFERENTIAL CORRECTIONS

lOE .0704 TRA 5.3028 TC-16.8627 8AU 2.9004

ROE .5136 RRA .1849 RC3 .1971FAU .08498

FOE -.5348 FRA 2.5607 FC3-5.7188 8SP 52526

6DE .5214 BRA 5.3060 BC316.8658 FSP 1764

DISTANCE 863.052 EARTH TO MARS

LOL 75.91VL 33.220 GAL -3.49 AZL 88.11HCA 254.85 SHA 190.33 ECC ,23324 INC 1,8907 vl 30.227

LOP 328.75 vP 24,214 GAP -12.56 AZP 90.50 TAL 341.40 TAp 236,25 RCA 145.94 APO 234.72 V2 26.485

GP -3.27 ZAL 119.80 ZAp 29.84 ET$ 173.11 ZAE 47.62 ETE 176.77 ZAC 84.16 ETC 256.57 CLP 29.68

DLA 10.53 RAL 201.03 RAD 6567.5 VEL 11.587 pTH 2.03 VHP 5.765 OpA -1.05 RAp 177.76 ECC 1.2117

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2440.60 -24.33 56.32 58.31 104.95 19 5 34 1840.6 -22.05 48.40

4431.82 7.45 184.99 54.85 62.60 10 18 31 3851.8 3.72 178.29

2161.71 -25.34 35.50 58.00 106.41 20 27 23 1561.7 -22.85 27.59

4185.94 8.37 166.41 54.35 61.20 11 30 58 3585.9 4.47 159.80

1911.70 -28.01 15.52 57.01 110.45 21 43 7 1311.7 -24.97 7.67

4008.71 10.79 151.51 52.90 57.37 12 24 17 3408.7 6.41 145.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14848.5 SGR 600.9 SG3 510.0 ST 2611.0 SR 509.0 68 755.6

RRT .1044 RRF .0677 RTF .9735 CRT .2163 CRS .4095 CST -.8006

SGIB1486O.T R23 -.0342 R13 .9735 LSA 2683.7 MSA 666.3 SSA 29.7

SGl14848.6 SG2 597.7 THA .24 ELi 2613.4 EL2 496.5 ALF 2.51

LAUNCH DATE DEC 6 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN 8 1966

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 206.73 LAp -1.82

RC 330.190 GL 17.30

PLANETOCENTRIC CONIC

C3 13.271VHL 5.643

LNCH AZMTH LNCH TIME

90.00 18 38 6

90.00 9 1 30

100.00 20 4 1

100.00 10 18 16

110.00 21 22 59

110.00 11 16 8

DIFFERENTIAL CORRECTIONS

TDE -.0619 TRA 5,5755 TC-16.5022 BAU 2,9280

ROE .3220 RRA .1815 RC3 .2092 FAU .07963

FOE -.5722 FRA 2.5224 FC3-5.1951 B_P 52934

806 .3279 BRA 5.5785 BC316.5035 F SP 1678

DISTANCE 867.366 EARTH TO MARS

LOL 73.81 VL 35.227 GAL -3.68 AZL 88.13 HCA 256.09 SMA 190.47 ECC .23466 INC 1.8725 vl 30.227

LOP 330.00 VP 24.228 GAp -12.67 AZP 90.45 TAL 340.42 TAp 256.52 RCA 145.77 APO 235.16 V2 26.488

GP -3.21 ZAL 121.40 ZAp 29.36 ET$ 173.09 ZAE 46.83 ETE 176.76 ZAC 84.39 ETC 256.52 CLP 29.20

DLA 9.32 RAL 202.29 RAD 6567.5 VEL 11.604 pTH 2.03 VHp 5.852 DpA -1.30 RAp 178.50 ECC 1.2184

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2414.04 -23.86 54.53 59.72 105.73 19 18 ZO 1814.0 -21.47 46.67

4471.79 8.70 187.26 56.50 62.95 10 16 2 5871.8 5.00 180.55

2136.97 -24.85 33.82 59.39 107.17 20 39 38 1537.0 -22.27 25.98

4224.09 9.62 168.56 56.01 61.56 11 28 41 3624.1 5.74 161.91

1880.90 -27.51 14.11 58.37 111.14 21 54 10 1290.9 -24.38 6.34

4042.92 12.04 153.37 54.57 57.76 12 23 51 5442.9 7.70 146.96

MID-COURSE EXECUTION ACCURACY O_SIT DETERMINATION ACCURACY

SGT14851.1 S_ 602.8 SG3 483.4 ST 2692.0 SR 515.8 SS 765.0

RRT .0764 RRF .0387 RTF .9722 CRT .1304 CRS .4534 CST -.8231

SG814963.2 R23 -.0359 R13 .9722 LSA 2766.5 MSA 662.2 SSA 28.9

SGl14951.2 SG2 601.1 THA .18 EL1 2692.9 EL2 509.3 ALF 1.48

LAUNCH DATE DEC 6 1864 FLIGHT TIME 400.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 206.71 LAP -1.81

RC 551.000 _L 16.85

PLkNETOCENTRIC CONIC

C3 13.711VHL 5.705

LNCH AZMTH LNCH TIME

90.00 18 51 4

90.00 8 58 50

100.00 20 16 26

100.00 10 15 49

110.00 21 33 51

110.00 11 14 53

DISTANCE 871.673 EARTH TO MARS

LOL 75.91VL 35.235 GAL -3.89 AZL 88.15 HCA 257.36 SMA 190.61 ECC .25614 INC 1.8545 Vl 30.227

LOP 331.27 Vfl 24.244 GAP -12.79 AZP 90.41 TAL 339.43 TAp 256.79 RCA 145.60 Apo 235.62 v2 26.492

GP -3.14 ZAL 122.99 ZAP 28.88 ETS 173,08 ZAE 46.05 ETE 176.75 ZAC 84,65 ETC 256.27 CLP 28.73

OLA 8.31RAL 203.54 RAD 6567.5 VEL 11.623 pTH 2.04 VHp 5.939 DpA -1.57 RAp 179.25 ECC 1.2257

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2388.56 -23.37 52.81 61.15 106.45 19 30 53 1788.6 -20.90 45.02

4511.49 9.92 189.54 58.20 65.34 10 13 42 3911.5 6.26 182.77

2113.23 -24.37 52.23 60.81 107.87 20 51 39 1513.2 -21.70 24.45

4262.06 10.84 170.71 57.71 61.97 11 26 51 3662.1 7.01 164.02

1870.95 -27.01 12.78 59.75 111.80 22 5 2 1270.9 -23.81 5.07

4077.10 13.27 155.25 56.28 58.21 12 22 51 3477.1 8.97 146.79

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1947 TRA 5.8366 TC-16.1237 BAU 2.9558 SGT15051.5 8GR 605.0 9G3 457.3 ST 2787.1 SR 518.9 SS 767.6

ROE .3310 RRA .1778 RC3 .2197 FAU .07440 RRT .0493 RRF .0104 RTF .9708 CRT .0505 CRS .4923 CST -.8452

FOE -.6039 FRA 2.4798 FC3-4.6974 B_P 53347 8_15063.7 R23 -.0376 R13 .9708 LSA 2862.8 MSA 655.6 SSA 28.1

60E .5840 8RA 5.8595 8C316.1252 FSP 1596 SG115051.5 8G2 604.3 THA .11 ELi 2787.2 EL2 518.2 ALF .56

LAUNCH DATE DEC 6 1964 FLIGHT TIME 402.00 ARRIVAL DATE JAN 12 1966

DISTANCE 875.973 EARTH TO MARS

LOL 73.91 VL 33.243 GAL -4.09 AZL 88.16 HCA 258.63 SMA 190.75 ECC .23769 INC 1.8367 vl 30.227

LOP 332.54 VP 24.258 GAP -12._0 AZP 90.36 TAL 358.42 TAp 237.05 RCA 145.41 APO 236.09 V2 26.494

GP -3.08 ZAL 124.56 ZAp ?..8.42 ETS 173.06 ZAE 45.29 ETE 176.74 ZAC 84.87 ETC 256.23 CLP 28.27

HELIOCENTRIC CONIC

RL 147.39 LAL .00

RP 206.69 LAP -1.80

RC 331.806 GL 16.38

PLANETOCENTRIC CONIC

C5 14.188 VHL 3.767 OLA 7.31RAL 204.77 RA0 656T.6 VEL 11.644 PTH 2.04 VHP 6.029 DpA -1.86 RAp 180.01ECC 1.2335

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 3 47 2364.15 -22.89 51.19 62.60 107.13 19 43 11

90.00 8 55 40 4550.91 11.11 191.82 59.93 63.79 10 11 31

1oo.o0 20 28 38 2090.49 -23.88 30.71 62.26 108.53 21 3 28

100.00 10 13 30 4299.81 12.04 172.88 59.45 62.43 11 25 10

110.00 21 44 53 1851.85 -26.52 11.51 61.17 112.40 22 15 45

110.00 11 13 44 4111.21 14.49 157.14 58.03 58.70 12 22 15

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTICN ACCURACY

TDE -.3278 TRA 6.1472 TC-15.7260 BAU 2.9832 SGT15148.4 SGR 607.3 803 432.0

ROE .3405 RRA .1737 RC3 .2284 FAU .06928 RRT .0233 RRF -.0168 RTF .9691

FOE -.6312 FRA 2.4343 FC3-4.2276 BSP 53771 SG813160.6 R23 -.0394 R13 .9691

BOE .4726 BRA 6.1497 8C315.7276 FSP 1516 8G115148.4 SG2 607.2 THA .05

PO CST TIM INJ 2 LAT INJ 2 LONG

1764.2 -20.33 43.45

3950.9 7.50 185.00

1490.5 -21.13 23.00

3699.8 8.25 166.13

1251.9 -23.25 3.87

3511.2 10.24 150.62

ORBIT DETERMINATION ACCURACY

ST 2893.7 SR 524.1 SS 770.0

CRT -.0225 CR$ .5271CST -.8603

LSA 2970.0 MSA 647.7 SSA 27.5

ELi 2895.7 EL2 524.0 ALF 179.76
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JPL TM 133-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

L4UNCH DATE DEC 6 1964 FLIGHT TINS 404.00

HELIOCENTRIC CONIC

RL 147.39 LAL .DO

RP Z06.$8 LAP -1.79

RC 332.609 GL 15.93

PLANETOCENTRIC CONIC

C3 14.704 VHL 3.635

LNCM AZMTM LNCH TIRE

90.00 19 16 15

90.00 8 52 58

100.00 20 40 36

100.00 10 11 18

110.00 21 55 43

110.00 11 12 40

DISTANCE 880.286

LOL 73.91 VL 33.250 GAL -4.31 AZL 88.18 HCA 259.90 SMA

LOP 333.6! VP 24.270 GAP -13.02 AZP 90.32 TAL 337.40 TAp

GP -3.03 ZAL 126.12 ZAP 27.98 ETS 173.04 ZAE 44.53 ETE

ARRIVAL DATE JAN 14 1966

EARTH TO MARS

190.89 ECC .239311NC 1.8189 vl 30.227

237.30 RCA 145.21APO 238.57 v2 26.496

178.73 ZAC 85.10 ETC 258.18 CLP 27.83

8.119 DpA -2.15 RAp 180.79 ECC 1.2420

PO CST TIM INJ 2 LAT INJ 2 LONG

1740.8 -19.78 41.96

3990.1 8.72 187.23

1468.7 -20.58 21.62

3737.4 9.48 168.25

1233.6 -22.70 2.74

OLA 6.33 RAL 206.00 RAO 6567.6 VEL 11.666 PTH 2.05 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ 71ME

2340.81 -22.42 49.64 64.08 107.77 19 55 15

4590.07 12.28 194.10 61.70 64.28 10 9 28

2068.74 -23.41 29.27 63.73 109.14 21 15 4

4337.37 13.21 175.05 61.23 62.94 11 23 36

1833.65 -26.04 10.31 62.61 112.97 22 26 17

4145.25 15.68 159.06 59.82 59.23 12 21 45 3545.3 11.49 152.47

DIFFERENTIAL CORRECTIONS kID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4630 TRA 6.4442 TC-13.3226 BAU 3.0124 SG715243.4 Sr_R 609.8 $63 407.5 ST 3008.3 SIR 529.5 SS 769.8

ROE .3507 RRA .1692 RC3 .2353 FAU .06436 RRT -.0022 RRF -.0438 RTF .9672 CRT -.0896 CRS .5589 CST -.8749

FOE -.6545 FRA 2.3835 FC3-3.7893 O_P 54|50 SGE115257.8 R23 .0416 R13 -.9672 LSA 3084.5 MSA 638.8 SSA 26.5

BIDE .5608 BRA 6.4464 0C315.3244 FSP 1437 S6115245.4 SG2 609.8 THA 179.99 EL1 3008.7 ELZ 527.3 ALF 179.07

LAUNCH OAT£ DEC 6 1964 FLIGHT TIN( 406.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC CONIC D| STANCE 884.550 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 33.250 GAL -4.52 AZL 88.Z0 HCA 261.17 SMA 191.03 ECC .24100 INC 1.6014 Vl 30.227

RP 206.87 LAP -1.78 LOP 333.06 VP 24.261 GAp -13.15 AZP 90.Z8 TAt. 336.37 TAp 237.54 RCA 144.99 APO 237.07 V2 26.497

RC 333.409 GL 15.47 GP -2.97 ZAL 127.66 ZAp 27.54 ITS 173.03 ZAE 43.79 ETA 176.71ZAC 85.34 ETC 256.14 CLP 27.39

PLANETOCENTRIC CONIC

C3 15.260 VNL 3.906 DLA 5.36 RAL 207.21RAD 6567.6 VEL 11.689 PTH 2.06 VHp 6.212 DpA -2.44 RAp 181.57 ECC 1.2511

LNCH AZNTN LNCM TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 28 29 2318.52 -21.95 48.17 65.59 108.36 20 7 7 1718.5 -19.24 40.55

90.00 8 50 25 4628.98 13.42 196.39 63.51 64.83 10 7 34 4029.0 9.92 189.46

100.00 20 52 20 2047.99 -22.84 27.91 85.22 109.71 21 26 28 1448.0 -20.04 20.31

100.00 10 9 13 4374.73 14.36 177.23 63.04 63.50 11 22 8 3774.7 10.68 170.37

110.00 22 6 23 1616.28 -25.58 9.17 64.08 113.49 22 36 39 1216.3 -22.16 1.67

110.00 11 11 41 4179.21 16.86 160.99 61.64 59.81 12 21 20 3579.2 12.72 134.33

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5R99 TRA 6.7497 TC-14.9090 8AU 3.0420 SGT15340.2 _ 612.3 SG3 383.7 ST 3129.7 SR 535.0 93 767.2

ROE .3614 RRA .1643 RC3 .2410 FAU .05937 RRT -.0270 RRF -.0701RTF .9650 CRT -.1504 CRS .5879 CST -.8671

FDE -.6738 FRA 2.3296 FC3-3.3793 8SP 54522 SG815332.4 R23 .0440 R13 -.9630 LSA 5205.1MSA 629.5 SSA IS.8

BiDE .7004 BRA 6.7517 8C314.9109 FSP 1358 S1115340.2 962 612.1THA 179.94 EL1 3130.7 EL2 528.7 ALF 178.48

LAUNCH DATE DEC 6 1964 FLIGHT TIME 408.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC CONIC DISTANCE 888.826 EARTH TO MARS

RL 147._9 LAL .00 LOL 75.91VL 33.268 GAL -4.75 AZL 88.22 HCA _62.44 8MA |91,|7 ECC .24278 INC 1.7840 vl 30.227

RP 206.67 LAP -1.77 LOP 536.55 VP 24.292 GAp -13.27 AZP 90.23 TAL 355.52 TAp 257.76 RCA 144.78 Apo 237.58 V2 26.497

RC 354.204 ;L 15.02 GP -2.92 ZAL 129.18 Z&P 27.11ETS 173.01ZAE 43.05 ETA 178.70 2AC 85.57 ETC 256.10 CLP 26.97

PLANETOCENTRIC CONIC

C3 15.859 YHL 3.982 DLA 4.4ORAL 208.41RAD 6587.6 VEL 11.715 pTH 2.06 VHp 8.306 SpA -2.75 RAp 182.36 ECC 1.2610

LNCH AZMTH LMCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

90.00 19 40 27 2297.26 -21.49 46.79 67.12 108.90 20 18 45 1697.3 -18.71 39.21

90.00 8 47 59 466"/_.62 14.52 198.69 85.36 65.42 10 5 46 4067.6 11.09 191.70

100.00 21 3 52 2028.23 -22.48 26.62 66.74 |10.24 21 37 40 1428.2 -19.52 19.08

100.00 10 7 15 4411.88 15.47 179.42 64.90 64.10 11 20 47 3811.9 11.87 172.49

110.00 22 16 51 1799.81 -25.12 8.11 65.57 113.98 22 46 51 1199.8 -21.67 .66

110.00 11 10 45 4213.07 18.00 162.94 65.51 60.44 12 20 59 5813.1 13.93 156.20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.7365 TRA 7.0638 TC-14.4859 8AU 3.0718 SGT15431.8 SGR 615.0 SG3 360.5

ROE .3726 RRA .1590 RC3 .2453 FAU .05486 RRT -.0510 RRF -.0956 RTE .9625

FOE -.6865 FRA 2.2707 FC3-2.9847 BSP 54873 $6_15444.0 R23 .0465 R13 -.9625

BOA .6254 8RA 7.0656 BC314.4660 FSP 1283 96115431.8 SG2 614.2 THA 179.88

LAUNCH DATE DEC 6 1964 FLIGHT TIME 410.00

HELIOCENTRIC C(_iIC DISTANCE 893.091

RL 147.38 LAL .00 LOL 73.91VL 33.274 GAL -4.97 AZL 88.23 HCA 263.71 SMA

RP 206.68 LAp -1.76 LOP 337.62 VP 24.301 GAP -13.40 AZP 90.19 TAL 334.26 TAp

RC 334.1NH_ GL 14.$7 G,P -2.86 ZAL 130.69 ZAP 26.70 ETS 172.99 ZAE 42.33 ETE

PLANETOC_MTRIC C(_4IC

C3 16.504 VHL 4.062 OLA 3.47 RAL 209,59 RAD 8567.7 VEL 11.743 pTH Z.07 vflp

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH

90.00 18 52 13 2277.04 -21.03 45.46 68.67 109.41

90.00 6 45 40 4706.00 15.60 201.00 67.25 66.06

100.00 21 15 11 2008.45 -22.03 25.41 66.28 110.73

100.00 10 5 23 4448.83 16.56 181.63 66.79 64.75

110.00 22 Z? 8 1784.22 -24.69 7.10 67.08 114.43

110.00 11 9 $5 4246.81 19.13 164.92 65.41 61.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.8748 TRA 7,3853 TC-14.0640 BAU 3.1036 SGTISSZ3.7 _ 617.7 SG3 338.0

ROE .3844 RRA .1533 RC3 .2482 FAU .05031 RRT -.0743 RRF -.1207 RTF .9595

FDE -.6999 FRA 2.2083 FC3-2.6393 BSP 55181 S6815536.0 R23 .0494 R13 -.9596

BOA .9556 BRA 7.3899 8C314.0662 FSP 1207 S6115523.9 SG2 616.0 THA 179.83

ORBIT DETERMINATION ACCURACY

ST 3254.8 SR 540.5 SS 761.3

CRT -.2044 CRS .6141CST -.8971

LSA 3328.7 NSA 620.2 SSA 25.1

EL1 3256.7 EL2 528.8 ALF 178.00

ARRIVAL DATE JAN 20 1966

EARTH TO MARS

191.32 ECC .24461 INC 1.7668 vl 30.227

257.97 RCA 144.52 APO 238.11 V2 23.495

176.68 ZAC 85.81 [TC 256.06 CLP 26.56

6.401DpA -3.06 RAp 183.16 ECC 1.2716

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

20 30 10 1677.0 -18.20 37.95

10 4 6 4106.0 12.23 193.94

21 48 40 1409.4 -19.01 17.91

11 19 32 3848.8 13.02 174.62

22 56 52 1184.2 -21.18 359.71

12 20 42 3646.8 15.13 158.08

ORBIT DETERMINATION ACCURACY

ST 3382.3 SR 546.1 SS 753.2

CRT -.2532 CRS .6385 CST -.9054

LSA 3454.2 MSA 611.1 SSA 24.5

ELI 3385.2 EL2 527.9 ALF 177.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH OATE DEC S 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN 22 1966

HELIOCENTRIC CONIC DISTANCE 897.345 EARTH TO MARS

RL 147.39 LAL .00 LOt. 73.91VL 33.282 GAL -5.21 AZL 88.25 HCA 264.98 SNA 191.46 ECC .246§3 ]NC 1.7494 vl 30.227

RP 206.70 LAP -1.74 LOP 338.89 VP 24.309 GAP -13.54 AZP 90.15 TAL 333.19 TAp 238.16 RCA 144.26 AFO 238.66 V2 26.493

RC S85.784 GL 14.12 GP -2.81ZAL 152.17 ZAP 28.29 ET8 172.97 ZAE 41.61ETE 176.67 ZAC 86.05 ETC 256.02 CLP 26.15

PLANETOCENTR1C CONIC

CS 17.197 VHL 4.147 OLA 2.54 RAL 210.76 RAO 6567.7 VEL 11.772 PTH 2.08 VHp 6.498 OpA -3.58 RAp 183.97 ECC 1.2830

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

90.00 20 3 45 2257.83 -20.59 44.24 70.25 109.88 20 41 23 1657.8 -17.70 36.76

90.00 8 43 27 4744.12 16.64 203.31 69.17 66.75 10 2 51 4144.1 13.35 196.18

tOO.DO 21 26 17 1991.63 -21.59 24.26 6g.85 111.19 21 5g 28 13g1.6 -18.32 16.81

100.00 10 3 37 4485.55 17.61 183.83 68.72 65,45 11 18 22 3885.5 14.15 176.76

110.00 22 37 15 1789.52 -24.27 6.17 68.61 114.84 23 6 44 1169.5 -20.72 358.82

110.00 11 9 8 4280.43 20.22 166.91 67.35 61.83 12 20 28 3680.4 16.30 159.99

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

708-1.0131 TRA 7.7171 TC-15.6534 BAU 3.1349 SG715611.7 SGR 820.5 SG3 316.5 ST 3510.9 SR 551.7 SS 742.2

ROE .3968 RRA .1473 RC3 .2499 FAU .04589 RRT -.0968 RRF -.1480 RTF .9562 CRT -.2965 CRS .6604 CST -.9120

FOE -.7070 FRA 2.1425 FC3-2.3101 BSP 55514 S6815824.0 R23 .0525 R13 -.9562 LSA 5580.5 NSA 602.4 SSA 23.8

BOE 1.0881 9RA 7.7185 8C513.6357 F_P 1134 S6115811.8 SG2 617.6 THA 179.78 ELI 3514.8 EL2 526.3 ALF 177.27

LAUNCH DATE DEC 6 1984 FLIGHT TIME 414.00 ARR[VAL DATE JAN 24 1966

HELIOCENTRIC C.C_IC

RL 147.39 LAL .DO LOt. 73.91 VL

RP 206.73 LAP -1.73 LOP 340.16 VP 24.316 GAP -13.87 AZlP

RC 336.567 GL 13.68 GP -2.77 ZAL 133.63 ZAP 25.90 ETS

PLANETOCENTRIC C._IC

C3 17.940 VHL 4.236 DLA 1.64 RAL 211.92 RAD 6567.7 VEL

DISTANCE 901.587 EARTH TO MARS

33.289 GAL -5.45 AZL 88.27 PICA 266.24 SMA 191.60 ECC .24854 INC 1.7322 vl 30.227

90.11 TAL 332.10 TAp 238.35 RCA 143.98 APO 239.23 V2 _.490

172.94 zAE 40.91 ETE 176.65 ZAC 86.29 ETC 255.99 CLP 25.76

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L.OIG

90.00 20 15 4 2239.62 -20.17 43.07 71.84 110.31 20 52 24

90.00 8 41 21 4781.97 17.64 205.64 71.13 67.48 10 1 5

100.00 21 37 10 1974.78 -21.18 23.18 71.43 111.80 22 10 5

100.00 10 1 58 4522.04 18.63 186.08 70.68 66.19 11 17 18

110.00 22 47 10 1755.70 -23.87 5.29 70.16 115.22 23 16 26

110.00 11 8 25 4313.90 21.28 188.93 69.33 62.60 12 20 19

DIFFERENTIAL C_RECTIOI¢S MID-CoURSE EXECUTION ACCURACY

TDE-l.1528TRA S.0557 TC-13.2068 BAU 3.1682 SGT15698.4 SGR 623.2 SG3 295.2

ROE .4097 RRA .1408 RCS .2506 FAU .04157 RRT -.1188 RRF -.1689 RTF .9522

FOE -.7112 FRA 2.0718 FC3-2.0058 B_ 55780 SG815710.8 R23 .0560 R13 -.9525

BDE 1.2234 BRA 8.0589 BCSIS.209Z FSP 1063 $G115698.8 SG2 618.8 THA 179.73

11.804 PTH 2.09 VHp 8.597 DpA -5.70 RAp 184.79 ECC 1.2953

INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN |NJ 2 LAT INJ 2 LONG

1659.6 -17.22 35.64

4182.D 14.43 198.45

1574.8 -18.06 13.78

3922.0 15.26 178.91

1155.7 -20.28 557.99

5715.9 17.44 161.91

ORBIT DETERMINATION ACCURACY

ST 3658.7 SR 557.1 SS 729.0

CRT -.3551CRS .6812 CST -.9172

LSA 3705.2 MSA 594.2 SSA 23.2

EL1 3645.6 EL2 524.2 ALF 177.00

LAUNCH OATE DEC E 1964 FLIGHT TIME 416.00 ARRIVAL DATE JAN Z6 1966

HELIOCENTRIC CONIC DISTANCE 905.817 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91VL 53.297 GAL -5.69 AZL 68.28 HCA 267.51 SHA 191.75 ECC .25064 INC 1.7151 vl 30.227

RP 206.77 LAp -1.71 LOP 341.45 VP 24.322 GAP -15.82 AZP 90.07 TAL 331.01 TAp 238.52 RCA 143.69 Apo 239.81 V2 26.485

RC 387.346 GL 13.24 GP -2.72 ZAL 135.07 ZAp 25.52 ET8 172.92 ZAE 40.22 ETE 176.65 ZAC 86.53 ETC 255.96 CLP 25.38

PLANETOCENTRIC CONIC

CS 18.788 VHL 4.329 DLA .76 RAL 215.06 RAO 6567.8 VEL 11.837 pTH 2.10 VHp 6.698 DpA -4.03 RAp 185.61ECC 1.3084

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 28 10 2222.40 -19.76 41.98 75.46 110.71 21 3 12 1622.4 -16.76 34.58

90.00 8 39 20 4819.56 18.60 207.98 73.12 68.26 9 59 40 4219.6 15.A9 200.69

100.00 21 47 52 1958.88 -20.77 22.17 75.05 111.99 22 20 31 1358.9 -17.51 14.81

100.00 10 D 20 4558.31 19.61 IS8.33 72.68 66.98 11 16 18 3958.3 16.33 181.07

110.00 22 36 55 1742.75 -23,50 4.47 71.74 115.57 25 25 58 1142.7 -19.86 357.22

110.00 11 7 46 4547.21 22.51 170.97 71.54 63.40 12 20 13 3747.2 18.56 163.84

DIFFERENTIAL CORRECTIONS MID-COURSE _XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T08-1.2919 TRA 8.4044 TC-12.7800 BAU 3.2021 SG715783.3 SGR 626.0 SG3 274.7 ST 5764.8 SR 362.3 SS 713.1

ROE .4251RRA .1538 RC5 .2502 FAU .03735 RRT -.1400 RRF -.1923 RTF .9476 CRT -.3694 CR8 .7006 CST -.9210

FOE -.7117 FRA 1.9971 FC3-1.7256 BSIP 56055 SG815795.7 R23 .0600 R13 -.9476 LSA 3828.0 MSA 586.5 SSA 22.6

BDE 1.3594 BRA 8.4053 BC512.7825 FSP 991 86115783.5 SG2 619.8 THA 179.68 ELI 5770.6 EL2 521.9 ALF 176.78

FLIGHT TIME 418.00 ARRIVAL DATE JAN 28 1966

DISTANCE 910.032 EARTH TO MARS

GAL -5.94 AZL $8.30 HCA 268.78 SMA 191.90 ECC .23282 INC 1.6981 V1 30.227

GAP -13.96 AZP 90.04 TAL 329.90 TAp 258.68 RCA 143.38 Apo 240.41 v2 26.480

ZAP 25.14 ETS 172.$0 ZAE 59.53 ETE 176.61 ZAC 86.77 ETC 255.93 CLP 23.01

RAD 6567.8 VEL 11.873 PTH 2.11VHP 6.800 DpA -4.36 RAp 186.45 ECC 1.3224

LAUNCH DATE DEC G 1964

HELIOCENTRIC C(_IIC

RL 147.39 LAL .00 LOL 73.91 VL 55.305

RP 206.81 LAP -1.70 LOP 342.69 VP 24.328

RC S88.120 GL 12,81 GP -2.68 ZAL 136.48

PLANETOCENTRIC CONIC

CS 19.592 VHL 4.426 OLA -.11RAL 214.18

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT

90.00 20 ST 4 2208.14 -19.36

90.00 8 37 25 4856.87 19.53

100.00 21 38 21 1943.92 -20.39

100.00 9 58 49 4594.35 20.55

110.00 23 6 29 1730.66 -23.14

110.00 11 7 10 4580.3§ 25.31

CIFFERENTIAL C.CRRECTIONS

708-1.4328 TRA 8.7612 TC-12.3363 OAU 3.2372

ROE .4370 RRA .1285 RC3 .2490 FAU .03323

FOE -.7090 FRA 1.9185 FC5-1.4685 BSP 56278

008 1.4975 BRA 8.7621 BC312.3388 FSP 922

[NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

40.95 75.09 111.07 21 13 50 1606.1 -16.33 35.59

210.33 75.14 69.08 9 58 22 4256.9 16.51 202.95

21.25 74.65 112.34 22 50 45 1343.9 -17.18 13.90

190.59 74.71 67.81 11 15 25 3994.5 17.37 183.24

3.72 78.33 115.89 25 35 19 1130.7 -19.47 356.50

i73.02 73.39 64.26 12 20 11 5780.3 19.65 165.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15865.2 SGR 626.8 SG3 254.8 ST 5888.5 SR 567.8 SS 694.9

RRT -.1807 RRF -.2152 RTF .9421 CRT -.4003 CRS .7189 CST -.9239

SGIB15877.6 R23 .0844 R15 -.9421 LSA 3948.4 HSA 579.2 SSA 22.1

88115855.5 SG2 620.6 THA 179.63 EL1 3895.2 EL2 319.4 ALF 176.39
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUI4CH DATE OEC G 1964 FLIGH1 Till( 420.00 ARRIVAL DATE JAN 30 1363

MELIOCEMTRIC COIJlIC DISTANCE 914.233 EARTH TO HARS

RL 147.39 LAL .DO LOL 73.91VL 33.313 GAL -6.20 AZL 86.32 HCA 270.05 SNA 192.04 ECC .2§$11 |NC 1.6810 vl 30.227

RP 208.87 LAp -1.68 LOP 343.96 VP 24.332 GAP -14.12 A ZP 90.00 TAL 328.77 TAp 238.82 RCA 143.05 APO 241.04 V2 26.474

RC 338.890 GL 12.39 GP -2.63 ZAL 137.88 ZAP 24.78 ETS 172.88 ZAE 36.86 ETE 176.$9 ZAC 87.01 (TC 255.91CLP 2A.65
PLANETO(_ENTRIC CONIC

C$ 20.507 VHL 4.528 DLA -.93 RAL 215.29 RAD 6567.8 VEL 11.912 PTH 2.12 VHp 6.905 DpA -4.70 RAp 187.29 ECC t.3375

LMCH AZkITH LNCH TIN( L-I TIN( INJ LAT

90.00 20 47 43 2190.63 -16.99

90.00 8 33 33 4893.91 20.41

100.00 22 8 39 192tL87 -20.02

100.00 9 37 22 4630.10 21.46

110.00 23 13 52 1719.43 -22.60

110.00 11 6 38 4413.31 24.27

DIFFERENTIAL CORRECTIONS

TDE-1.5TS! TRA 9.1272 TC-11.9379 BAU 3.2736

ROE .4514 RNA .11RT RC3 .2470 FAU .02923

FOE -.?O)s FRA 1.8358 FC$-1.2341 OSP 56490

DOE 1.9316 BRA 9.1280 BC311.9404 FSP 854

LAUNCH DATE DEC 8 198.4

INJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO C$T T|N INJ 2 LAT INJ 2 LONG

39.96 76.74 111.41 21 24 15 1590.8 -13.91 32.86

212.68 77.19 69.93 9 57 9 4293.9 17.49 205.22

20.35 76.29 112.67 22 40 A8 1329.9 -16.76 13.06

192.66 76.77 68.67 11 14 33 4030.1 18.37 165.43

3.02 74.94 116.18 23 44 32 1119.4 -19.10 355.04

175.10 75.47 65.15 12 20 11 3813.3 20.71 167.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_713945.4 S_R 631.5 $63 235.6 ST 4009.0 SR 572.9 Ss 674.7

RRT -.1800 RRF -.2377 RTF .9356 CRT -.4279 CRS .7364 CST -.9237

SGBI5957.9 RZ3 .0695 R13 -.9336 LSA 4065.4 MSA 572.3 SSA 21.8

SG11594§.8 SG2 621.1 THA 179.59 ELI 4016.7 EL2 516.0 ALF 176.44

FLIGHT TIME 422.00 ARRIVAL DATE FED 1 1966

HELIOCENTRIC CCNIC DISTANCE 918.417 EARTH TO MARS

RL 147.39 LAL .00 LOL 73.91 VL 33.321 GAL -6.46 AZL 88.34 HCA 271.31 544A 192.19 ECC .25749 |NC 1.6640 vl 30.227

RP 206.93 LAp -1.66 LOP 345.23 VlP 24.334 GAP -14.27 AZlP 89.96 TAL 327.64 TAp 238.95 RCA 142.71 APO 241.68 v2 26.466

RC $39.G$7 GL 11.97 6P -2.39 ZAL 139.24 ZAp 24.43 ETS 172.86 ZAE 38.19 ETE 176.57 ZAC 87.25 ETC 255.88 CLP 24.30

PLAHETOCENTRIC C(_qIC

CS 21.485 VHL 4.635 DLA -1.78 RAt. 216.38 RAD 6567.9 VIEL 11.953 PTH 2.13 VHp 7.01I DpA -5.05 RAp 188.14 ECC 1.3536

LNCH AZNTH LN4(M TIN( L-I T|NE INJ LAT INJ L_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

80.00 20 38 14 2176.46 -18.63 39.08 78.41 111.72 21 34 30 1576.5 -13.51 31.79

90.00 8 33 30 4930.67 21.23 215.05 79.28 70.83 9 56 1 4330.7 18.44 207.50

100.00 22 18 49 1916.73 -19.68 19.53 77.95 112.97 22 50 41 1316.7 -16.40 12.27

100.00 9 56 1 4885.62 22.32 193.15 78.86 69.58 11 13 46 4065.6 19.34 187.62

110.00 23 25 S 1709.04 -22.49 2.37 76.56 116.45 23 53 34 1109.0 -18.73 353.23

110.00 11 6 9 4448.08 25.19 177.20 77.59 66.09 12 20 15 3846.1 21.74 169.75

DIFFERENTIAL C(JR(CTION8 MID-COURSE [YJ[CUTION ACCURACY ORBIT DETERMINATION ACCIj_ACY

T01[-1.7128 TRA 9.SO_HI TC-11.52410AU 3.3109 SGT18023.8 _ 634.2 _3 217.0 ST 4125.2 SR 377.8 SS 652.2

R02 .4993 RtlA .1105 RC3 .2444 FAU .02529 RRT -.ZOO2 _ -.2595 RTF .9276 CRT -.4521CRS .7530 CST -.9265

FOE -.8R46 FRA 1.7480 FC3-1.0180 O_P 58882 SG813038.2 RZ3 .0750 R13 -.9276 LSA 4177.9 MSA 566.4 SSA 21.1

DOE 1.7748 BRA 9.3043 BC311.SZS7 FSP 788 SGI16024.1SGZ 621.3 THA 179.55 ELI 4133.5 EL2 514.4 ALF 176.32

LAUNCH DATE DEC G 1964 FLIGHT T114[ 424.00 ARRIVAL DATE FEB 3 1965

HELIOCENTRIC CONIC D| STANCE 922.583 EARTH TO MARS

RL 147.$9 LAL .00 LOt. 73.91 VL 33.329 GAL -6.73 AZL 88.35 HCA 272.56 SHA 192.34 ECC .25997 |NC 1.6469 Vl 30.227

RP 207.00 LAP -1.85 LOP 346.50 Vp 24.336 GAP -14.43 AZP 89.93 TAL 326.49 TAp 239.07 RCA 142.34 Apo 242.34 v2 26.458

RC 340.420 GL 11.56 ;p -2.55 ZAL 140.59 Zkp 24.09 ETS 172.83 ZAE 37.54 ETE 176.54 ZAC 87.49 ETC 253.87 CLP 23.96
PLAHETOCENTRIC CONIC

CS 22.331VHL 4.747 DLA -2.58 RAL 21T.46 RAD 6567.9 VEL 11.996 pTH 2.14 VHp 7.120 DpA -5.40 RAp 189.00 ECC 1.3708

LMCH AZMTH LHCH TIME L-i T|ME INJ LAT |NJ LONG 1NJ RT ASC |NJ AZNTH INJ T|NE PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 21 6 31 2162.90 -18.28 38.24 80.09 112.01 21 44 34 1563.0 -15.14 30.96

90.00 8 32 10 4967.14 22.05 217.43 81.39 71.77 9 54 57 4367.1 19.35 209.79

100.00 22 26 39 1904,47 -19.35 18.76 79.62 113.24 23 O 24 1304.5 -16.04 11.53

100.00 9 34 43 4700.88 23.14 197.44 80.98 70.53 11 13 4 4100.9 20.27 189.82

110.00 23 34 8 1699.48 -22.20 1.78 78.20 116.69 24 2 28 1099.5 -18.44 354.67

110.00 11 5 43 4478.64 26.07 179.32 79.73 67.06 12 20 22 3878.6 22.73 171.75

DIFFERENTIAL CCI_RECTIONS

T0(-1.8326 TRA 9.8894 TC-11.1176 OAU 3.3496

ROE .4816 RflA .1018 RC3 .2411 FAU .02143

FOE -.6829 FRA 1.6581 FC3 -.8236 OSP §6857

00E 1.9142 ORA 9.8899 0C311.1202 FSP 723

NIO-COURSI[ EYJECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16099.1SGR 636.8 SG3 199.0 ST 4236.9 SR 582.6 SS 627.7

RRT -.2190 RRF -.2807 RTF .9179 CRT -.4740 CRS .7691CST -.9264

_16111.7 R23 .0813 RI3 -.9179 LSA 4266.0 MSA 560.6 SSA 20.6

S6116099.7 SSZ 621.3 THA 179.50 ELI 4246.0 EL2 511.9 ALF 176.22

LAUNCH DATE DEC 6 1964 FLIGHT TIM( 426.00 ARR|VAL DATE FEB 5 1966

HELIOCENTRIC CONIC DISTANCE 926.733

RL 147.39 LAL .00 LOL 73.91 VL 33.337 GAL -7.00 AZL 88.37 HCA 273.84 SNA 192.49 ECC .26256

RP 207.08 LAp -1.63 LOP 347.76 VP 24.337 GAP -14.60 AZP 89.89 TAL 325.33 TAp 239.18 RCA 141.95

RC 341.179 GL 11.16 GP -2.52 ZAL 141.91 ZAP 23.75 ET3 172.81 zAE 36.90 ETE 176.52 ZAC 87.73

PLAN(TO(ENTRIC CONIC

CS 23.649 Vt4L 4.663 OLA -3.37 HAL 218.53 RAO 6568.0 VIEL 12.043 pTH 2.15 VHp 7.231 DpA -5.73

LNCH AZ1MTH LNCH TIM( L-I TIME INJ LAT

90.00 21 18 37 2130.39 -17.96

90.00 6 30 35 5003.32 22.80

100.00 22 38 23 1893.07 -19.04

100.OO 9 53 29 4735.87 23.91

110.00 23 43 1 1690.72 -21.93

110.00 11 5 21 4310.98 26.91

DIFFERENTIAL CCRRECTIONS

TD(-1.9942 TRA10.2931 TC-10.7223 OAU 3.3908

ROE .4874 RRA .092T RC3 .2372 FAU .01770

F0E -.6690 FRA 1.3627 FC3 -.6479 BSP 56966

DOE 2.0553 0RA10.2833 BC310.7249 FSP 659

EARTH TO MARS

]NC 1.6299 vl 30.227

APO 243.03 V2 26.449

ETC 255.85 CLP 23.63

RAp 189.87 ECC 1.3692

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

37.46 81.70 112.27 21 54 27 1550.4 -14.79 30.22

219.82 83.53 72.73 9 53 58 4403.3 20,22 212.09

18.D§ 81.30 113.49 23 9 56 1293.1 -15.70 10.83

199.T6 83.13 71.51 II 12 25 4135.9 21.17 192.04

1.25 79.8§ 116.g0 24 11 12 1090.7 -18.14 354.16

181.46 81.91 88.08 12 20 32 3911.0 23.69 173.78

MID-COURSE EXECUTION ACCURACY

SG716173.D SG,R 639.3 SG3 161.6

RRT -.2375 RRF -.3017 RTF .9060

Sr_18185.6 R23 .0888 RI3 -.g061

S6116173.7 SG2 621.0 THA 179.46

ORBIT DETERHINATION ACCURACY

ST 4344.3 SR 587.0 SS 601.7

CRT -.4939 CRS .7831CST -.9234

LSA 4390.1MSA 555.1 SSA 20.2

EL1 4354.3 EL2 50g.3 ALF 176.13

1819



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 6 1964 FLIGHT TIM_ 428.00 ARRIVAL DATE FEB 7 1966

HELIC_ENTRIC C(_4IC OISTANCE 930.882 EARTH TO MARS

RL 147.39 LAL .00 LOt. 73.91VL 33.345 GAL -7.28 AZL 88.39 HCA 275.11 SMA 192.64 ECC .26528 INC 1.6127 vl 50.227

RP 207.17 LAP -1.61 LOP 549.02 Vp 24.337 GAP -14.78 AZP 89.88 TAL 324.16 TAp 239.27 RCA 141.54 APO 243.74 V2 26.436

RC 341.936 GL 10.76 GP -2.48 ZAL 143.20 ZAP 23.43 ET$ 172.79 ZAE 36.26 ETE 176.49 ZAC 87.97 ETC 255.84 CLP 23.31

PLANETOCENTRIC CONIC

C3 24.842 VHL 4.984 OLA o4.13 RAL 219.58 RAD 8568.0 VEL 12.092 PTH 2.18 VHp 7.344 DpA -6.11 RAP 190.73 ECC 1.4088

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 21 28 31 2138.66 -17.66 36.73 83.49 112.50 22 4 10 1538.7 -14.45 29.32

90.00 8 29 3 5039.20 23.50 222.21 83.69 73.73 9 53 2 4439.2 21.03 214.40

100.00 22 47 5E 1882.30 -18.73 17.40 83.00 113.71 23 19 18 1282.S -15.39 10.23

100.00 9 32 20 4770.39 24.64 202.08 85.31 72.52 11 11 50 4170.6 22.02 194.28

110.00 23 51 44 1682.75 -21.68 .76 81.52 117.10 24 19 47 1082.8 -17.88 353.70

110.00 11 5 1 4543.10 27.71 183.62 84.12 69.13 12 20 44 3943.1 24.61 175.81

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.1380 TRA10.6874 TC-I0.33§5 BAU 3.4334 SG718245.1 SGR 641.8 SG3 164.9 ST 4447.5 9R 391.3 SS 574.1

ROE .3137 RRA .0831RC3 .2330 FAU .01401 RRT -.2534 RRF -.3219 RTF .8911 CRT -.3118 CRS .8008 CST -.9234

FOE -.6324 FRA 1.4654 FC3 -.4884 BSP 57049 $8818257.8 R23 .0972 R13 -.8911 LSA 4489.6 MSA 550.0 SSA 19.7

BOE 2.1969 8RA10.6878 8C310.3381FSP 596 SGl18248.0 882 820.4 THA 179.42 ELI 4457.9 EL2 506.8 ALF 176.06

LAUNCH OATE DEC 8 1984 FLIGHT TIME 430.00 ARRIVAL DATE FEB 9 1956

HELXOCENTRXC C(_1C

RL 147.39 LAL .00 LOt. 73.91 VL 33.353 GAL

RP 207.27 LAp -1.§9 LOP 330.29 VP 24.338 GAP -14.96 AZP

RC 342.880 GL 10.38 GP -2.44 ZAL 144.47 ZAP 23.12 ETS

PLAN[TOCENTR IC CON|C

C3 26.115 VHL 3.110 OLA -4.87 RAL 220.82 RAG 6568.1 VEL

DISTANCE 934.969 EARTH TO MARS

-7.57 AZL 88.40 IdCA 276.37 SMA 192.79 ECC .26807 INC 1.3956 vl 30.227

89.82 TAt. 322.98 TAp 239.35 RCA 141.11 APO 244.48 V2 26.427

172.78 ZAE 35.64 ETE 176.48 ZAC 88.22 ETC 235.83 CLP 22.99

12.145 PTH 2.18 VHp 7.459 DpA -6.47 RAp 191.63 ECC 1.4298

PO CST TIM INJ 2 LAT INJ 2 LONG

1527.8 -14.14 28.87

4474.8 21.83 216.71

1272.7 -15.10 9.65

4205.0 22.83 196.50

1075.5 -17.63 353.28

3975.0 25.50 177.87

ORBIT DETERMINATION ACCURACY

ST 4544.3 SR 593.2 SS 544.6

CRT -.5273 CRS .8163 CST -.9202

LSA 4583.0 NSA 545.3 SSA 19.3

ELI 4555.3 EL2 504.5 ALF 176.00

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

80.00 21 38 15 2127.76 -17.37 38.08 85.21 112.72 22 13 43

90.00 8 27 38 5074.79 24.16 224.61 87.87 74.78 9 52 11

100.00 22 37 18 1872.75 -18.49 16.80 84.71 113.92 23 28 31

100.00 9 51 14 4803.02 23.33 204.41 87.51 73.57 11 11 19

110.00 0 4 15 1673.55 -21.46 .32 83.19 117.27 0 32 9

110.00 11 4 44 4574.99 28.48 185.79 86.36 70.21 12 20 59

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-2.2733 TRA11.1037 TC3-9.9581 BAU 3.4770 SGT16314.5 SGR 644.1 983 148.9

ROE .9304 flRA .0731RC3 .2284 FAU .01038 RRT -.2726 RRF -.3407 RTF .8719

FOE -.6328 FRA 1.3599 FC3 -.3441BSP 57133 98816327.2 R23 .1067 R13 -.8719

BDE 2.3363 8RAl1.1039 BC3 9.9587 FSP 535 SGl18315.4 SG2 619.7 THA 179.38

LAUNCH DATE DEC 6 1964 FLIGHT TIME 432.00

HELIOCENTRIC CONIC DISTANCE 939.054

RL 147.39 L&L .00 LOt. 73.91 VL 33.$82 GAL -7.87 AZL 88.42 HCA 277.65 SNA

RP 207.$7 LAP -1.56 LOP 351.53 VP 24.334 GAP -15.14 AZP 89.79 TAL 321.78 TAp

RC 343.441GL 10.00 GP -2.41 ZAL 145.72 ZAP 22.81ETS 172.74 ZAE 35.02 ETE

PLANETOCENTRIC CONIC

C3 27.474 VHL 5.242 DLA -5.59 RAL 221.64 RAO 8568.1VEL 12.200 pTH 2.19 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZHTH INJ TIME

90.00 21 47 48 2117.85 -17.10 35.44 86.94 112.92 22 23 8

90.00 8 26 13 5110.07 24.77 227.01 90.08 75.82 9 51 23

100.00 23 6 30 1883.78 -18.24 16.25 86.43 114.10 23 37 34

100.00 9 50 12 4839.17 23.96 208.74 89.73 74.64 11 10 51

110.00 0 12 37 1869.08 -21.28 359.93 84.88 117.42 0 40 26

110.00 11 4 30 4606.63 29.17 187.98 88.62 71.33 12 21 17

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

702-2.4136 TRAIl.5291 TC3-9.5883 BAU 3.5228 88716381.5 8GR 646.3 SG3 133.5

ROE .3473 RRA .0823 RC3 .2234 FAU .00682 RRT -.2894 RRF -.3585 RTF .8470

FOE -.6112 FRA 1.2322 FC3 -.2150 9SP 37192 SG816394.2 R23 .1181 R13 -.8471

80E 2.4769 BRAll.5293 BC3 9.5909 FSP 476 98116382.6 SG2 618.6 THA 179.34

LAUNCH DATE DEC 6 1964 FLIGHT TIME 434.00

HELIOCENTRIC CCIqlC DISTANCE 943.114

RL 147.39 LAL .00 LOL 73.91 VL 33.370 GAL -8.17 AZL 88.44 HCA 278.89

RP 207.48 LAP -1.54 LOP 352.81 VP 24.331 GAP -15.34 AZP 89.78 TAL 320.57

RC 344.188 GL 9.83 GP -2.38 ZAL 146.94 ZAP 22.52 ETS 172.72 zAE 34.42

pLAN[T(_ENTRIC CONIC

C3 28.923 VHL 5.378 DLA -6.30 RAL 222.83 RAO 6588.2 VEL 12.260 pTH 2.21

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 21 57 11 2108.33 -18.86 34.88 88.88 113.09 22 32 19

90.00 8 24 53 5145.04 25.33 229.42 92.30 76.90 9 50 38

100.00 23 15 32 1853.57 -18.01 15.75 88.15 114.27 23 46 27

100.00 9 49 13 4873.03 26.35 209.09 91.97 75.74 11 10 26

110.00 0 20 32 1663.34 -21.08 359.58 88.57 117.56 0 48 35

110.00 11 4 19 4638.02 29.83 190.19 90.91 72.48 12 21 37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T0[-2.5360 TRAlI.�6GO TC3-9.2310 BAU 3.3704 SGT18448.7 SGR 648.4 SO3 119.0

ROE .5630 RRA .0515 RC3 .2182 FAU .00331 RRT -.3058 RRF -.3743 RTF .8140

FOE -.$873 FRA 1.1400 FC3 -.0992 BSP 37191 S8818459.5 R23 .1313 R13 -.8141

BDE 2.6177 BRAll.9861 BC3 9.2336 FSP 418 9G116447.9 SG2 617.3 THA 179.31

ARRIVAL DATE FEB 11 1966

EARTH TO MARS

192.95 ECC .27100 INC 1.5784 vl 50.227

239.41RCA 140.66 APO 245.25 v2 26.415

176.43 ZAC 88.46 ETC 255.85 CLP 22.69

7.577 DPA -6.83 RAp 192.52 ECC 1.4522

PO CST TIN INJ 2 LAT |NJ 2 LONG

1517.7 -13.85 28.27

4510.1 22.58 219.05

1283.8 -14.83 9.12

4239.2 23.60 198.74

1069.1 -17.41 352.91

4006.8 26.34 179.94

ORBIT DETERHINATION ACCURACY

ST 4636.2 SR 598.9 SS 514.0

CRT -.5417 CRS .8323 CST -.9156

LSA 4671.7 NSA 540.9 SSA 18.9

EL1 4647.7 EL2 302.1 ALF 175.95

ARRIVAL DATE FEB 13 1966

EARTH TO MARS

SNA 193.10 ECC .27406 INC 1.5611 vt 30.227

TAp 239.47 RCA 140.18 APO 246.02 V2 26.402

ETE 176.40 ZAC 88.70 ETC 255.83 CLP 22.40

VHP 7.697 0pA -7.20 RAp 193.43 ECC 1.4760

PO CST TIN INJ 2 LAT INJ 2 LONG

1508.3 -13.59 27.71

4545.0 25.28 221.55

1255.6 -14.58 8.63

4273.0 24.33 200.99

1063.3 -17.22 352.58

4038.0 27.15 182.05

ORBIT DETERMINATION ACCURACY

ST 4723.2 5R 602.2 SS 482.3

CRT -.5546 CRS .8486 CST -.9095

LSA 4733.8 NgA 536.7 SSA 18.6

EL1 4735.2 EL2 499.9 ALF 175.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 244.80 LAp 1.18

RC 127.239 GL 8.17

PLANETOCENTR|C CONIC

c_ 32.552 VHL 5.705

LNCH AZMTH LNCH TIME

90.00 16 46 3

90.00 7 23 50

100.00 18 12 27

100.00 8 40 6

110.00 19 32 12

110.00 9 36 52

FLIGHT TIME 140.00 ARRIVAL DATE APR ZG 1965

DISTANCE 374.391 EARTH TO MARS

LOt. 74.93 VL 35.844 GAL -1.66 AZL 88.70 HCA 114.91 SMA 257.07 ECC .42752 1MC 1.2961 vl 30.232

LOP 189.83 vp 23.833 GAp 25.17 A_ 90.33 TAL 354.48 TAp 109.37 RCA 147.17 APO 366.97 V2 22.407

GP 1.68 ZAL 98.14 ZAp 173.65 ET$ 136.23 ZAE 133.10 ETE .79 ZAC 90.39 ETC 256.02 CLP 173.98

DLA 10.21RAL 176.99 RAD 6368.3 VEL 12.407 pTH 2.24 VHp 11.449 DpA .37 RAp 186.34 ECC 1.3357

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2636.70 -27.27 71.45 50.35 97.95 17 30 20 2058.7 -23.69 63.05

46§G.02 14.19 198.00 44.31 63.24 8 41 26 4036.0 10.74 191.03

2378.03 -28.61 50.72 50.32 99.03 18 32 3 1778.0 -27.06 42.26

4409.92 13.42 179.31 43.91 64.07 9 35 56 3809.9 11.80 172.68

2128.51 -52.19 31.00 49.34 102.18 20 7 40 1328.3 -30.18 22.66

4232.20 18.64 164.06 42.15 60.82 10 47 24 3652.2 14.61 137.26

DIFFERENTIAL CORRECTIONS

TOE .3529 TRA-1.SOO3 TC3 .6433 BAU .3673

ROE -.3621RRA -.2520 RE3 -.0280 FAU .03334

FOE -.1032 FRA .6886 FE3-1.4772 9SP 5961

BOE .7685 BRA 1.3216 BC3 .8440 FSP 421

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 244.37 LAp 1.13

RC 129.306 GL 8.26

PLANETOCENTR1C CONIC

CS 30.867 VHL 3.636

LNCH AZIMTH LN(H TII4[

90.00 16 39 4

MID-COURSE EXECUTION ACCURACY

$GT 1891.9 SGR 621.1SG3 158.0

RRT .0422 RRF -.0601RTF -.7964

968 1991,2 R23 -.0225 R13 -.7965

SG1 1892.1 SG2 620.5 THA .89

FLIGHT TIME 142.00 ARRIVAL DATE ApR 28 1965

DISTANCE 376.011 EARTH TO MARS

LOL 74.93 VL 33.703 GAL -1.49 AZL 88.72 HCA 113.82 SMA 232.21ECC .41634 |NC 1.2806 vl 60.232

LOP 190.75 VP 23.645 GAP 24.53 AZP 90.36 TAt_ 354.94 TAp 110.73 RCA 147.20 APO 357.21 V2 22.429

GP 1.71ZAL 97.21 ZAP 175.14 (T$ 158.08 2NE 132.88 ETE 1.03 ZAC 90.72 ETC 236.00 CLP 173.43

DLA 10.66 RAL 176.16 RAD 6568.2 VI[L 12.359 PTH 2.22 VHp 11.171 DpA .23 RAp 186.91 ECC 1.5080

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2638.23 -27.29 71.38 48.91 97.88 17 23 23 2038.2 -23.91 63.16

ORBIT DETERMINATION ACCURACY

ST 721.2 _ 369.7 SS 237.7

CRT -.6766 CRS -.3090 CST .8993

LSA 865.9 NSA 387.7 SSA 64.4

EL1 846.8 EL2 537.3 ALF 144.69

90.00 7 24 13 4627.73 13.38

100.00 18 3 44 2378.73 -28.82

100.00 8 40 15 4382.46 14.59

110.00 19 26 3 212•.43 -32.17

110.00 9 36 25 4206.33 17.78

DIFFERENTIAL CORRECTIONS

TOE .6300 TRA-1.4741 TC3 .9133 BAU .5779

ROE -.S4SO RRA -.2440 RC3 -.0267 FAU .05731

FDE -.0940 FRA .6660 FC3-1.6073 BSP 6204

90E .7609 BMA 1.4942 BC3 .9137 FSP 443

196.32 42.81 64.81 8 41 21 4027.7 9.88 189.39

50.78 48.69 99.05 18 45 23 1778.7 -27.07 42.31

177.68 42.21 63.62 9 33 17 3782.5 10.93 170.81

30.92 47.92 102.23 20 1 30 1327.4 -30.13 22.29

162.37 40.44 60.32 10 46 32 3606.5 13.70 155.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1930.3 _ 818.4 963 166.6 ST 71•.7 SR 367.3 SS 234.3

RRT .0491 RRF -.0644 RTF -.8015 CRT -.6671 CRS -.2736 CST .6890

S4;B 2027.0 R23 -.0203 R13 -.8018 LSA 858.5 MSA 391.8 SSA 35.5

SGI 1930.6 962 617.6 THA 1.00 EL1 840.7 EL2 360.8 ALF 144.79

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 244.64 LAP 1.13

RC 131.411 GL 6.34

PLANETOCEMTRIC CONIC

C3 29.300 VHL 3.414

LNCM AZMTM LNCH TIME

90.00 16 31 54

90.00 7 24 34

100.00 17 56 30

100.00 8 40 20

110.00 19 19 44

110.00 9 65 55

FLIGHT TIME 144.00 ARRIVAL DATE ApR 30 1965

DISTANCE 377.809 EARTH TO MARS

LOt. 74.93 VL 33.573 GAL -1.32 AZL 68.74 HCA 116.72 SMA 247.75 ECC .40571 INC 1.2646 Vl 30.232

LOP 191.66 VP 23.465 GAp 23.92 AZP 90.57 TAL 353.42 TAp 112.13 RCA 147.24 APO 348.27 V2 22.451

GP 1.76 ZAL 98.26 ZAp 174.62 ETS 139.33 ZAE 132.71ETE 1.27 ZAC 90.83 ETC 235.99 CLP 174.92

DLA 11.12 RAL 175.31RAD 6366.2 VEL 12.275 pTH 2.21VHP 10.901DpA .14 RAp 187.27 ECC 1.4826

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2660.40 -27.31 71.71 47.28 97.80 17 16 13 2060.4 -23.94 66.31

4399.37 12.56 194.66 41.12 64.4! 8 41 14 3999.8 9.01 187.78

2380.04 -28.63 50.87 47.06 98.98 18 38 30 1780.0 -27.09 42.41

4553.16 13.76 17G.08 40.52 65.20 9 32 33 3733.2 10.05 169.23

2126.90 -32.16 30.88 46.29 102.23 19 55 11 1526.9 -30.14 22.23

4181.07 16.92 161.10 38.74 39.83 10 45 36 3381.1 12.79 154.43

DIFFERENTIAL CORRECTIONS

TOE .3082 TRA-1.4463 TC3 .9932 BAU .3893

ROE -.5287 RRA -.2363 RE3 -.0251FAU .05916

FOE -.0832 FRA .6823 FC3-1.T4T6 B_P 6411

BO( .7336 ERA 1.4634 BC3 .9936 FSP 472

MID-_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1969.6 SGR 613.4 963 173.6 ST 715.• SR 564.7 S$ 230.2

RRT .0555 RRF -.0694 RTF -.8071 CRT -.6380 CR8 -.2949 E9T .6744

SGIB 2083.5 R23 -.0198 R13 -.8072 LSA 850.5 MSA 395.7 SSA 36.3

SGt 1969.9 962 614.4 THA 1.10 EL1 834.2 EL2 363.8 ALF 144.67

LAUNCH DATE DEC 7 1964 FL|GHT TIME 146.00 ARRIVAL DATE MAY 2 1965

HELIOCENTRIC COLIC

RL 147.37 LAL .00 LOt. 74.93 VL

RP 244.11 LAP 1.11 LOP 192.37 VP

RC 133.550 _ 8.41GP 1.82 ZAL

PLAN[TOCENTRIC CQMIC

C3 27.666 VHL 3.279 DLA

LNCM AZMTH LNCH TIME L-I T1ME INJ LAT

90.00 16 24 34 2663.17 -27.33

90.00 • 24 52 4571.60 11.73

lOO.O0 17 51 46 2381.94 -28.65

100.00 8 40 21 4326.08 12.92

110.00 19 13 16 2126.91 -32.18

110.00 9 35 21 4135.87 16.05

DIFFERENTIAL CGIRECTIONS

TOE .4863 TRA-1.4156 TC3 1.0771 BAU .4014

ROE -.5130 RRA -.2287 RC3 -.0230 FAU .06110

FOE -.0707 FRA .6770 FC3-1.8982 BSP 6577

BIDE .7070 BRA 1.4340 BC3 1.0774 FSP 500

DISTANCE 379.764 EARTH TO MARS

35.446 GAL -1.16 AZL 88.75 HCA 117.63 SI4A 243.65 ECC .39559 INC 1.2488 Vl 60.232

23.295 GAP 23.30 AZP 90.58 TAL 355.92 TAp 113.53 RCA 147.27 APO 340.04 V2 22.473

93.28 ZAP 174.10 ET8 160.77 ZAE 132.59 ETE 1.51 ZAC 90.98 ETC 253.97 CLP 174.36

11.38 RAt. 174.42 RAD 6568.1 VIEL 12.216 PTH 2.20 VHp 10.637 OpA .04 RAp 187.63 (CC 1.4366

|NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.91 45.65 9•.71 17 8 57 2063.2 -25.98 63.50

193.02 39.45 64.04 8 41 4 3971.6 8.15 186.18

31.01 45.43 98.91 18 51 28 1781.9 -27.12 42.34

174.51 38.83 82.81 9 52 29 3728.1 9.18 167.72

30.88 44.67 102.25 19 48 43 1326.9 -30.14 22.23

159.86 37.05 59.41 10 44 37 3535.9 11.87 133.05

MIO-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4;T _008.0 _ 812.3 SG3 185.0 91 706.0 SIR 562.0 SS 225.4

RRT .OQIT RII r -.0752 RTF -.8131 CRT -.6490 CRS -.1861CST .9549

Z099.| R25 -.O'ZO0 R13 -.8133 LSA 840.9 MSA 399.3 SSA 37.6

$4;1Z008.4 _ 611.0 THA 1.19 EL1 826.4 EL2 366.3 ALF 144.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 7 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CONIC

RL 147.57 LAL e. 00

RP 245.87 LAP 1.08

RC 135.718 GL 8.48

PLANETC)CENTRIC CONIC

C3 26.$34 VML 5.151

LNCH AZMTH LNCH TIME

90.00 16 17 3

go.o0 7 25 7

100.00 17 44 32

100.00 8 40 lg

110.00 19 6 39

110.00 g 34 42

DIFFERENTIAL C(]IRRECTIONS

TOE .4659 TRA-1.38§9 TC3 1.1642 BAU .4130

ROE -.4980 RRA -.2215 RCS -.0205 FAU .06308

FOE -.0574 FRA .6723 FC3-2.0582 BSP 6734

BOE .6820 BRA 1.4034 BC3 1.1644 FSP 550

DISTANCE 381.863 EARTH TO MARS

LOt,. 74.93 Vb 35.324 GAL -1.00 AZL 88.77 HCA 118.54 SMA 239.87 ECC .385g5 INC 1.2325 vt 30.232

LOP 193.48 vP 23.133 GAP 22.68 AZP g0.59 TAL 356.43 TAp 114.97 RCA 147.29 APO 332.45 v2 22.4g8

GP 1.87 ZAL g4.28 ZAp 173.56 ETS 161.78 ZAE 152.52 ET[ 1.76 ZAC 91.12 ETC 255.96 CLP 173.84

DLA 12.04 RAL 173.51RAD 6568.1VEL 12.162 PTH 2.18 VHp 10.3810pA -.06 RAp 187.99 ECC 1.4567

L-I T[ME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT ]NJ 2 LONG

2666.54 -27.36 72.15 44.02 97.59 17 1 30 2066.5 -26.03 63.74

4543.88 10.90 191.41 37.78 63.70 8 40 51 3943.9 7.28 184.60

2384.3g -28.68 51.19 43.81 98.82 18 24 17 1784.4 -27.16 42.71

4301.26 12.08 172.96 37.17 62.45 9 52 1 3701.3 8.30 166.21

2127.44 -32.17 30.92 43.06 102.23 19 42 7 1527.4 -30.15 22.29

4130.97 15.18 158.25 35.38 59.00 10 43 33 3531.0 10.96 151.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2047.3 $GR 608.9 863 194.8 ST 702.5 8R 559.1 $9 221.1

RRT .0679 RRF -.0819 RTF -.8191 CRT -.6401CRS -.1313 CST .8509

SG6 2135.9 R23 -.0210 R13 -.8193 LSA 831.2 MSA 403.1 SSA 36.7

361 2047.8 $62 607.3 THA 1.27 EL1 818.7 EL2 368.6 ALF 144.90

LAUNCH DATE DEC 7 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC CC_IC DISTANCE 384.090

RL 147.37 LAb .00 LOL 74.93 VL 35.208 GAL -.84 AZL 88.78 HCA

RP 243.63 LAp 1.06 LOP 194.39 Vp 22.979 GAp 22.07 AZP 90.60 TAL

RC 137.913 GL 8.54 GP 1.93 ZAL 93.25 ZAP 173.01ETS 162.64 ZAE

PLANETOCENTRIC C(_IC

C3 25.302 VHL 5.030 DLA

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG [NJ RT ASC INJ AZ14TH INJ TIME

go.o0 16 9 24 2670.46 -27.40 72.43 42.40 97.45 16 33 34

90.00 7 23 19 4516.45 10.07 189.83 36.13 63.39 8 40 35

100.00 17 37 10 2387.39 -28.71 51.40 42,19 98.71 18 16 57

100.00 8 40 13 4274.75 11.24 171.44 35.31 62.12 9 31 28

110.00 18 59 55 2128.47 -32.19 31.00 41.45 102,19 19 35 23

110.00 9 33 58 4105.44 14.32 156.88 33.72 58.62 10 42 24

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4444 TRA-1.3546 TC3 1.2570 BAU .4252 9GT 2086.3 3GR 605.3 863 205.3

ROE -.4836 RRA -.2144 RC3 -.0173 FAU .06523 RRT .0748 RRF -.0893 RTF -.8249

FOE -.0423 FRA .6648 FC3-2.2319 8SP 6899 8GB 2172.5 R23 -.0220 R13 -.8251

90E .6568 8RA 1.3715 BC3 1.2571 FSP 564 961 2087.0 362 603.4 THA 1.36

EARTH TO MARS

119.45 SMA 236.38 ECC .37679 %NC 1.2158 vl 30.232

356.94 TAp 116.39 RCA 147.32 APO 325.45 V2 22.522

132.49 ETE 2.02 ZAC 91.26 ETC 235.95 CLP 173.28

12.51RAL 172.58 RAD 6368.0 VEL 12.111PTH 2.17 VHp 10.132 DpA -.16 RAp 188.34 ECC 1.4164

PO CST TIM INJ 2 LAT INJ 2 LONG

2070.5 -26.08 64.01

3916.4 6.42 183.05

1787.4 -27.21 4Z.92

3674.8 7.43 164.75

1528.5 -30.17 22.36

3506.4 10.06 150.36

ORBIT DETERMINATION ACCURACY

ST 694.7 6R 556.0 SS 216.2

CRT -.6300 CRS -.0663 CST .8001

LSA 819.3 MSA 406.9 SSA 39.9

EL1 808.8 EL2 570.8 ALF 144.81

LAUNCH DATE DEC T 1964 FLIGHT TIME 152,00 ARRIVAL DATE MAY 8 1965

HELIOCENTRIC CONIC DISTANCE 386.435

RL 147.37 LAL .00 LOL 74.93 VL 35.098 GAL -.68 AZL 88.80 HCA

RP 243.36 LAP 1.03 LOP 195.30 vP 22.834 GAP 21.46 AZP 90.61 TAL

RC 140.134 GL 8.59 Gp 1.99 ZAL 92.21 ZAp 172.45 ETS 163.37 ZAE

PLANETOCENTRIC CONIC

CS 24.165 VHL 4.g16 DLA 12.g7 RAL 171.62 RAD 6568.0 VEL 12.064 pTH

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT

g0.00 16 1 56 2674.91 -27.44

90.00 7 23 26 4489.37 9.24

100.O0 17 2g 40 2390.8g -28.74

100.00 8 40 3 4248.62 10.41

110.00 18 53 3 2129.96 -32.21

110.00 9 33 9 4082.31 13.46

OIFFERENTIAL CORRECTIONS

TOE .4229 TRA-t.3224 TC3 1.3310 BAU .4365

ROE -.4699 RRA -.2073 RC3 -.0135 FAU .06739

FOE -.0268 FRA .6561 FC3-2.4143 6SP 7067

6DE .6322 9RA 1.3386 BC3 1.3511FSP 599

EARTH TO MARS

120.37 SMA 235.15 ECC .56807 INC 1.1988 vl 30.232

557.46 TAp 117.83 RCA 147.35 APO 518.96 V2 22.547

152.50 ET[ 2.28 ZAC 91.39 ETC 255.94 CLP 172.72

2.16 VHp 9.889 DpA -.25 RAp 188.68 ECC 1.3977

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IN3 2 LONG

72.75 40.79 97.50 16 46 11 2074.9 -26.14 64.33

188.27 34.49 63.11 8 40 16 3889.4 5.56 181.52

51.66 40.58 98.58 18 9 31 1790.9 -27.26 43.17

169.95 33.87 61.82 9 50 52 3648.6 6.56 165.27

31.11 39.84 102.12 19 28 33 1530.0 -30.20 22.47

155.54 32.07 58.28 10 41 12 3482.3 9.17 149.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2123.4 8GR 601.5 SG3 216.0 ST 685.3 SR 552.7 69 211.8

RRT .0822 RRF -.0972 RTF -.8306 CRT -.6194 CRS .0029 CST .7647

968 2206.9 R23 -.0231 R13 -.8_07 LSA 806.1NSA 410.5 SSA 41.1

SGI 2124.0 SG2 599.2 THA 1.45 EL1 797.6 EL2 372.9 ALF 144.64

LALMqCH DATE DEC 7 1964 FLIGHT TIM_ 134.00 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 243.12 LAp 1.01

RC 142.373 GL 8.63

PLANETOCENTRIC CONIC

C3 23.114 VHL 4.808

LNCH AZNTH LNCH TIM(

90.00 15 53 41

90.00 7 25 30

100.00 17 22 3

100.00 8 39 49

110.00 18 46 3

110.00 9 32 16

DIFFERENTIAL CORRECTIONS

T0( .4016 TRA-1.2913

ROE -.4568 RRA -.2808

FOE -.0096 FRA .6468

80E .6082 BRA 1.5068

DISTANCE 388.886 EARTH TO MARS

LOL 74.93 VL 34.992 GAL -.53 AZL 88.82 HCA 121.28 SNA 230.15 ECC .35976 INC 1.1814 Vl 50.232

LOP 196.22 vP 22.696 GAP 20.85 AZP 90.61 TAL 357.99 TAp 119.27 RCA 147.35 Apo 312.95 v2 22.572

GP 2.06 ZAL 91.15 ZAP 171.89 ETS 163.99 ZAE 152.56 ETE 2.56 ZAC 91.53 ETC 255.92 CLP 172,15

OLA 13,43 RAL 170.63 RAD 6567.9 VEL 12.021 pTH 2.15 VHp 9.652 DpA -.34 RAp 189.05 ECC 1.3804

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2679.85 -27.48 73.11 39.18 97.12 16 38 21 2079.8 -26.21 64.67

4462.70 8.41 186.74 32.87 62.86 8 39 32 3862.7 4.71 180.02

2394.85 -28.78 51.94 38.97 98.43 18 1 58 1794.9 -27.32 43.45

4222.92 9.58 168.49 32.24 61.55 9 50 12 3622.9 5.70 161.85

2131.90 -32.24 31.25 38.25 102.04 19 21 37 1531.9 -30.24 22.61

4038.64 12.61 154.23 30.44 57.96 10 39 54 3458.6 8.29 147.80

NID-C.a_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4491BAU .4478 8GT 2161.9 9GR 597.5 SG3 227.4 ST 675.4 8R 549.4 69 208.2

RC3 -.0090 FAU .06970 RRT .0903 RRF -.1062 RTF -.835g CRT -.6078 CR8 .0826 CST .7204

FC3-2.6107 BSP 7214 8GB 2242.9 R23 -.0246 R13 -.8361 LSA 792.2 MSA 414.6 5SA 42.4

BC3 1.4491FS,o 635 861 2162.6 8GZ 594.8 THA 1.55 EL1 785.7 EL2 375.0 ALF 144.44
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC • 1114 FLIGHT TIME 15S,00 ARRIVAL DATE NAY 12 1915

HELIOCENTRIC C_NIC DISTANCE 351.414 EARTH TO MARS

NL 147.67 LAL .OO LQL T4.93 VL 34.891 GAL -.30 AZL 88.84 HCA 122.20 SNA 227.36 ECC .35186 INC 1.1637 Vl 5D.Z3E

RP 242.DT LAP .90 LOP 197.14 V1P 22.565 GAP 20.24 AZ1P 90.02 TAL 358.52 TAp 120.72 RCA 147.36 APO 307.36 VE E£.5DD

RC 144.029 GL 8.DD GP Z.13 ZAL DO.OT ZAP I71.31 ETS 164.53 ZAE 152.66 ETE 2.04 ZAC 91.67 ETC 255.01 CLP 171.SR

PLAN[TOCENTHIC CONIC

C6 22.144 VHL 4.T01 DLA 15.ii RAt. liD.D2 RAO iSiS.9 V[L 11.980 PTH 2.14 VHp 9.421 DPA -.42 RAP 180.51 [CC 1.3144

LNCH AZNTH LNCH TINS L-I TINS INJ LAT

90.00 15 45 40 2685.22 -27.52

SO.OO T 25 29 443t.49 ?.SO

100.00 17 14 21 2399.24 -25.83

100.00 O $9 21) 4197.T0 8.TE

110.00 18 39 2 2134.22 -52.27

110.00 9 51 17 4035.45 11.7•

DIFFERENTIAL CGRIECTIOI_

10( .5788 TItA-t.LqJO2 TC3 1.SS209AU .4595

leD( -.4445 UmA -.tl_SRCS -.O038 FAU .07214

FOE .OtOt FRA .sSsO F¢3-t.DZOs lIP 7394

IO[ .5838 BtA 1.2751BC3 1.5520 FIP iTS

LAUNCH OAT[ DEC ? 1D94

N_LIOCENTRIC CONIC

RL 14T.ST LAL .00

Im 242.10 LAP .mi

RC S4S.900 GL 8.18

PLANETOCBTNIC CONIC

C5 21.149 _ 4.610

LNCH AZNTH INCH TINS

00.00 15 57 34

9O.0O • 25 23

1DO.DO t? S 34

100.00 8 39 4

110.00 18 51 55

lID.DO 9 50 11

DIFFERENTIAL C_NNECTIONS

• DE .556t TRA-S.ttDS TC5 1._S08 BAD .4•10

RDE -.4524 I_A -_IIMIORC3 00023 FAD .07475

FOE .05OR FRA .1212 FC3-3.0456 DIP T4SI

BOE .5S01 8NA 1.2411 BC$ t.EHJO8 FSP 712

INJ LON_ INJ RT ARC INJ AZNTH INJ TIN( PO CMT TIN INJ 2 LAT INJ 2 LONG

75.50 37.58 95.95 IS 30 25 2085,2 -26. 28 55.05

IS5.25 31.28 82.84 8 39 25 5856.5 5.6• 1•8.55

51,26 37.35 95.27 17 54 20 1•99.2 -27.58 43.•6

ltT.OT 30,$3 61.31 9 49 27 3597.7 4.86 100.45

51.43 36.67 101.94 19 14 57 1534.2 -50.29 22.T•

152.11 28.83 57.67 10 55 32 3455.5 7.42 146.57

NID-CoURSEE_rCUTION ACCUIACT ORBIT DETERMINATION ACCURACY

SGT 2201.0 Srdl 525.3 $03 259.4 5T 662.9 M 545.9 SS 205.2

RRT .099922F -.|1t3 RTF -.8411 CRT -.5936 CRS .1755 CRT .$$46

$Ga _71,S 2_ -.OeSI R15 -.8415 LSA 775.S NSA 410.3 SSA 43.8

SGi 2201.ISG2 590.1 •HA 1.66 EL1 ?71.3 EL2 3??.6 ALF 144,11

FLIGHT TIME |50.00 ARRIVAL DATE NAY 14 1965

DISTANCE 394.071 EARTH TO MARS

LQL 74.93 VL 34.754 GAl. -.24 AZL 88.85 HCA 123.12 SNA 224.76 ECC .34455 INC 1.1456 vl 50.252

LGP 198.01 VIP _.442 GAP IR.14 AZP 90.$3 TAL 555.00 TAp 1_.18 RCA 147.37 APO 302.16 V2 22.624

64P 2.20 ZAL 85.98 ZAP 170.73 ETS ISS.O0 ZN[ 152.S0 (T[ 3.14 ZAC 91.82 ETC 255.90 CLP 170.99

DLA 14.55 NAIL 158.60 SAD SSST.R VEL 11.943 pTH 2.15 VHP 9.195 OPA -.49 RAP 189.•0 ECC 1.549T

L-I TIME INJ LAT INJ LGNG INJ ST ARC INJ AZHTH INJ TIN[ PO CDT TIN INJ 2 LAT INJ 2 LONG

2690.99 -L_r.S7 73.91 35.99 90.73 IS L_ 25 L_)gl.O -2D.55 65.45

4410.80 1.79 IS3.79 29.ST _.44 8 35 55 $810.8 5.05 1••.11

2404000 -_J,I7 52.1| 35079 95.09 17 46 58 1804.0 -2T.45 44.10

4|73.0_ 7.95 165.S9 29.04 61.09 9 45 3? 5575.0 4.05 159.09

2135.01 -32.31 51.65 35.09 101.$3 19 ? 32 1536.9 *50.54 1_.96

4012.88 10.94 151.75 tT.E4 57.41 !0 57 5 3412.9 S.5T 145.37

NID-C_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT L_41.3 Srdl 518.1 SG3 212.2 57 649.2 M 542.5 5S 205.9

RRT .1101 _ -.1272 RTF -.8417 CRT -.5785 CRS .2711 C$T .$017

$Ga 2317.4 223 -.0_75 215 -.8469 LSA •58.5 NSA 484.0 SEA 45.2

SGI 2241.5 S_ 555,2 •HA |.75 EL1 755.8 EL8 350.0 ALF 145.GD

LAUNCH DATE DEC • 1054 FLIGHT TINS 160.00 ARRIVAL DATE NAY IS IR45

HELIOCENTRIC CONIC

RL 14T.37 LAL .00

RP 242.34 LAP .93

RC 149.114 GL I.DJ

PLAN[TOCENTRIC CONIC

C5 20.423 VHL 4.519

LNCH AZ14TH LNCH TIN[

DO.DO 15 29 25

DO.OO • 25 11

100.00 16 58 43

tOO.DO S 55 54

110.00 15 84 45

110.00 D 29 1

DIFFERENTIAL C(_RECTIONS

TOE .5524 TRA-1.20_4 TC5 1.7554 8AU .4585

RDE -.4209 RRA -.1819 RC3 .0095 FAU .0774t

FOE .0497 FRA .611D FC3--3.8830 BSP 7778

BOE .55S4 BRA 1.21$1 BC3 1.•DS4 FSP 761

DISTANCE 35E.790 EARTH TO NARD

LOL 74.95 VL 34.702 GAL -.10 AZL DE.ST HCA 124.05 SNA 222.55 ECC .3$TZO INC 1.1270 VI 30.252

LOP 198.98 VP 28.525 GAP 19.04 AZ1P 90.65 TAL 559.60 TAp 123.64 RCA 147.37 APO 297.32 V2 22.651

GP 2.27 ZAL DT.DT ZAP 170.13 ETS 165.40 ZA[ 152.97 ETE 5.44 ZAC 91.96 ETC 255.89 CLP 179.39

DLA 14.•• RAL 167.55 RAD SSET.8 V[L 11.908 PTH 2.12 VHP 8.977 DPA -.56 RAP 160.02 ECC 1.53G1

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2GiT.OD -27.E2 74.55 54.41 90.51 16 14 22 2097.1 -26.45 S5.89

4585.68 S.OO 182.57 28.10 62.27 8 58 17 3785.7 2.24 175.71

8401.08 -28.92 52.98 54.22 97.91 17 58 52 1809.1 -27.53 44.46

4148.92 7.15 164.54 27.47 _0.90 9 47 45 3540.9 3.22 157.76

2159.90 -52.35 51_85 53.55 101.71 19 O 25 1559.9 -50.40 23.16

5990.88 10.11 150.54 25.66 57.15 10 35 32 3590.9 5.?4 144.21

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERN[NATION ACCURACY

$GT 2285.0 SGR 584.6 SG3 2S5.6 ST 655.3 SIR 538.5 SS 204.9

RflT .125_ RRF -.1390 RTF -.8515 CRT -.5586 CRS .3576 C$T .5452

SG8 2356.T RZ3 -.(7271 R13 -.8516 LEA 740.6 N6A 430.1 SEA 46.7

SGI 2284.2 SG8 579.9 •HA 1.95 EL1 739.0 EL2 364.0 ALF 143.20

LAUNCH OAT[ DEC T ID_ FLIGHT TIN[ 168.00 ARRIVAL DATE NAY 18 1965

HELIOCENTRIC C_NIC

HL 147.37 LAL .00

RP 242.Ol LAP .91

RC 151.4f1 _ l.S8

PLANETOCENTHIC CGNIC

C5 19.SS1 VNt. 4.454

LNCH AZNTH LNCH TIN[

90.00 15 21 12

90.00 • 24 54

100.00 15 50 SO

100.00 D $• 55

110.00 15 17 58

110.00 9 27 45

DIFFERENTIAL CGRRECTION$

TOE .3421 TRA-1.0725 TC5 1.9566 BAu .5145

ROE -.4095 RRA -.1745 NC3 .0188 FAU .08141

FOE .0552 FRA .5514 FC3-5.5547 8_P 7234

BDE .5358 BRA S.ODDS BC3 1.955E F_P 760

DISTANCE 399.584 EARTH TO MAR6

LOt. 74.95 VL 34.$13 GAL .04 AZL 88.89 HCA 124.97 SNA 220.09 ECC .35059 INC 1.1060 V1 50.232

199.90 VP 28.215 GAp 18.45 AZP 90.64 TAL .14 TAp 125.11 RCA 147.37 APO 292.60 v2 22.678

GP 8.35 ZAL 86.75 ZAP 161.58 ETS 165.76 ZN[ 155.19 ETE 3.77 ZAC 92.11 ETC 255.88 CLP 169.79

DLA 15.21 HAL 166.49 SAD 6567.8 •1EL 11.876 pTH 2.11VHp 8.765 DPA -.62 RAp 160.35 ECC 1.5236

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2705.50 -27.E7 74.81 32.84 96.29 16 6 16 2103.5 -26.51 66.54

4361.17 5.22 100.99 26,54 62.13 8 37 35 5761.2 1.45 174.34

2414.46 -85.97 53.57 32.66 97.70 17 31 4 1814.5 -27.60 44.64

4125.43 6.37 165.05 25.91 60.75 9 46 45 3525.4 2.42 156.47

8143.1T -52.39 58.09 51.98 101.57 18 55 15 1543.2 -50.46 25.41

39t_1.49 9.34 149.59 24.10 56.97 10 35 54 5569.5 4.93 145.08

MID-COURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8895.5 SGR 579.0 SG5 281.5 ST 619.5 SR 554.1 6S 184.5

RRT .0975 RRF -.1346 RTF -.8701 CRT -.6161CRS .3948 CST .4409

SC_ 2567,_ 225 -.0445 R13 -.8704 LEA 738.1NSA 394.9 66A 46.4

SG1 2295.0 SG2 576.1 THA 1.50 EL1 ?57.7 EL2 553.3 ALF 141.76

1825



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAlJNCH DATE CEC 7 lg64 FLIGHT TIME 164.00 ARRIVAL DATE HAY 20 1965

HELIOCENTRIC C_IC DISTANCE 402.447 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL 34,$29 GAL .17 AZL 88.91HCA 125.90 9MA 217,98 ECC .32392 INC 1.0884 vl 30.232

RP 241.79 LAP .88 LOP 200.83 VP 22.112 GAP 17,87 AZP 90.64 TAL .69 TAp 126.59 RCA 147.37 APO 288.58 V2 22.706

RC 153.?81 GL 8.66 GP 2.43 ZAL 85.64 ZAp 168.90 ETS 166.06 ZAE 133.44 ETE 4.11 ZAC 92.25 ETC 255.88 CLP 169.17

PLANETOCENTRIC CONIC

C3 18.959 VHL 4.3_4 DLA 15.63 RAL 165.41RAD 6567.8 VEL 11.847 pTH 2.tO VHp 8.554 DpA -.67 RAP 190.66 ECC 1.3120

LNCH AZMTH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT lNJ 2 LONG

90.00 15 13 1 2710.07 -27.71 75.29 31.29 96.03 15 58 11 2110.1 -26.59 66.80

90.00 7 24 31 4337.41 4.46 179.66 25.01 62.01 8 36 48 3737.4 .68 173.02

100.00 16 42 58 2420.00 -29.02 53.78 31.11 97.50 17 23 18 1820.0 -27.68 45.23

100.00 8 37 15 4102.71 5.61 161,77 24.38 60.59 9 45 38 3502.7 1.65 155.22

110.00 18 10 20 2146.61 -32.44 32.35 50.45 101.42 18 46 7 1546.6 -30.53 23.66

110.00 9 26 22 3948.86 8.57 148.29 22.56 56.78 10 32 11 3348.9 4.14 142.00

DIFFERENTIAL CCRRECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5099 TRA-1.1102 TC3 2.0166 BAU .3112 8GT 2356.2 SC4_ 575.1SG3 294.6 ST 613.4 SR 530.5 SS 202.4

ROE -.3996 RRA -.1696 RC3 .0263 FAU .08351 RRT .1509 RRF -.1591RTF -.8647 CRT -.5618 CRS .5132 CST .3830

FOE .0846 FRA .5599 FC3-3.8134 BSP 7726 SGB 2425.3 R23 -.0392 R13 -.8651 LSA 719.5 MSA 422.3 SSA 50.1

BDE .5057 8RA 1.1231 8C3 2.0168 FSP 846 SG1 2357.4 SG2 369.9 THA 1.94 EL1 719.5 EL2 374.1 4LF 142.27

LAUNCH DATE DEC 7 1964 FLIGHT TIME 166.00 ARRIVAL DATE MAY 22 1965

HELIOCENTRIC CLINIC DISTANCE 405.373 EARTH TO MAR S

RL 147.37 LAL .00 LO_. 74.93 VL 34.448 GAL .30 AZL 88.93 HCA 126.82 SNA 216.00 ECC .31776 INC 1.0685 vl 30.232

RP 241.31 LAP .86 LOP 201.78 VP 22.013 GAP 17.28 AZP 90.64 TAL 1.24 TAp 128.07 RCA 147.36 APO 284.64 V2 22.734

RC 156.092 GL 8.63 GP 2.52 ZAL 84.31 ZAP 168.27 [TS 166.33 ZAE 153.73 ETE 4.48 ZAC 92.40 ETC 255.87 CLP 168.54

PLANEYOCENTRIC CONIC

C3 18.312 VHL 4.279 OLA 16.04 RAL 164.32 RAD 6567.7 VEL 11.819 pTH 2.09 VHp 8.3510pA -.72 RAp 190.97 ECC 1.3014

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PC) CST TIM INJ 2 LAY INJ 2 LCHNG

90.00 15 4 50 2716.78 -27.76 73.77 29.73 95.81 15 50 7 2116.8 -26.67 67.28

90.00 7 24 0 4314.39 3.72 178.37 25.50 61.91 8 35 55 3714.4 -.06 171.73

100.00 16 35 6 2425.68 -29.07 54.19 29.58 97.28 17 15 32 1825.7 -27.76 45.65

100.00 8 36 26 4080.72 4.88 160.55 22.86 60.47 9 44 26 3480,7 .91 154.02

110.00 18 3 9 2150.20 -32.49 32.62 28.95 101.27 18 38 59 1550.2 -30.39 23.92

110.00 9 24 52 3928.97 7.83 147.23 21.04 36.62 10 30 21 3529.0 3.39 140.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACEURACY

TOE .2814 7RA-1.0886 TC3 2.1123 BAU .5172 SGT 2389.5 SGR 370.8 SG3 310.0 ST 593.2 SR 526.5 SS 210.5

ROE -.3899 RRA -.1639 RC3 ,0365 FAU .08639 RRT .1512 RRF -.1761RTF -.8664 CRT -.5298 CRS .6097 CST .3058

FOE .1116 FRA .5444 FC3-4.0939 BSP 7909 SGB 2436.7 R23 -.0379 R13 -.8667 LSA 696.1MSA 431.5 SSA 52.0

BOE .4808 8RA 1.1009 BC3 2.1126 FSP 895 961 2391.2 SG2 563.7 THA 2.19 EL1 695.8 EL2 380.7 4LF 141.56

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CC_IC

RL 147.37 LAL .00

RP 241.22 LAP .83

RE 158.408 GL 8,59

PLANETC)CENTRIC CONIC

C3 17.716 yHL 4.209

LNCH AZMTH LNCH TIME

90.00 14 56 41

90.00 7 23 23

100.00 16 27 16

100.00 8 33 29

110.00 17 55 59

110.00 9 23 16

FLIGHT TIME 168.00 ARRIVAL DATE MAY 24 1965

DISTANCE 408.358 EARTH TO MARS

LOL 74.93 VL 34.371GAL .43 AZL 88.95 HCA 127.75 SMA 214.15 ECC .31191 INC 1.0480 vt 30.232

LOP 202.69 vp 21.923 GAP 16.71 AZP 90.64 TAL 1.79 TAp 129.55 RCA 147.36 APO 280.95 V2 22.762

GP 2.61 ZAL 83.39 ZAP 167.63 ETS 166.57 ZAE 154,06 EYE 4.86 ZAC 92.56 ETC 255.86 CLP 167.90

OLA 16.43 RAL 163.22 RAD 6567.7 VEL 11.794 pTH 2.09 VHp 8.153 DpA -.76 RAp 191.27 ECC 1,2916

L-I TIME ]NJ LAX INJ LONG IN3 RT ASC INJ AZMTH ]NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2723.57 -27.81 76.27 28.23 95.57 15 42 5 2123.6 -26.74 67.76

4292.18 3.01 177.12 22.01 61.83 8 34 55 3692.2 -.78 170.49

2431.43 -29.12 54.61 28.06 97.07 17 7 48 1831.4 -27.84 46.04

4039.34 4,17 159.38 21.37 60.37 9 43 8 3459.5 .19 152.85

2153.89 -32.54 32.90 27.43 101.11 18 31 53 1553.9 -30.66 24.18

3909.85 7.11 146.21 19.55 56.48 10 28 26 3309.9 2.66 139.96

DIFFERENTIAL CORRECTIONS

TOE .2600 TRA-t.0535 TC3 2.2182 BAU .5255

ROE -.3805 RRA -.1581 RE3 .0477 FAU .08980

FOE .1353 FRA .5162 FC3-4.3883 BSP 8083

BOE .4608 BRA 1.0652 BC3 2.2187 FSP 949

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2418.1 8GR 565.8 SG3 325.8 ST 574.1 SR 522.3 SS 216.5

RRT .1659 RRF -.1913 RTF -.8695 CRT -.5105 CRS .6871C$T .2245

SGB 2483.4 R23 -.0394 R13 -.8699 LSA 677.4 MSA 432.9 SSA 54.1

SGt 2420.0 SG2 557.3 THA 2.35 ELI 675.9 EL2 381.4 ALF 140.26

LAUNCH DAT£ DEC 7 1964 FLIGHT TIME 170.00 ARRIVAL DATE NAY 26 1965

HELIOCENTRIC CONIC O]STANCE 411.398 EARTH TO MARS

RL 147.37 LAL ,00 LOt. 74.93 VL 34.297 GAL .33 AZL 88.97 HCA 128.69 SMA 212.41 EEL .30634 INC 1.0268 vl 30.232

RP 240.93 LAp .80 LOP 203.62 VP 21.838 GAp 16.13 A ZP 90.64 TAL 2.34 TAp 131.03 RCA 147.34 APO 277.49 v2 22.791

166.77 ZAE 154.42 EYE 5.28 ZAC 92.71ETC 255.85 CLP 167.25RC 160.729 GL 8.53 GP 2.70 ZAL 82.26 ZAp 166.97 ETS

PLANETOCENTR|C CONIC

CS 17.168 VHL 4.143 DLA 16.81 RAL 162.11RAD 6567.7 VEL 11.771 PTH 2.08 VHP 7.960 DpA -.79 RAp 191.57 ECC 1.2825

LNCH AZMTH LNCH TIME L-| TIME INJ LAY INJ LONG INJ RT ASC INJ AZ147H INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 48 36 2730.34 -27.85 76.76 26.72 95.33 15 34 7 2130.3 -26.82 68.24

90.00 7 22 38 4270.83 2.32 175.93 20.53 61.77 8 33 48 3670.8 -1.47 169.30

100.00 16 19 31 2437.18 -29.17 33.03 28.56 96.85 17 0 8 1837.2 -27.91 46.45

100.00 8 34 24 4039.22 3.48 158.26 19.89 60.29 9 41 43 3439.2 -.50 151.74

110.00 17 48 52 2157.61 -32.58 33.18 25.94 100.93 18 24 50 1557.6 -30.73 24.45

110.00 9 21 32 3891.57 6.43 145.24 18.07 56.35 10 26 24 3291.6 1.96 139.00

DIFFERENTIAL C-CRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2393 TRA-1.0210 TC3 2.3323 BAU .5355 SGT 2433.8 8GR 561.2 SG3 343.1 ST 555.5 SR 518.0 SS 226.1

RDE -.3716 RRA -.1524 RC3 .0604 FAU .09335 RRT .I827 RRF -.2088 RTF -.8734 CRT -.4889 CRS .7535 CST .1490

FOE .1607 FRA .4899 FC3-4.7075 B_P 8245 SGB 2317.1 R23 -.0414 R13 -.8739 LSA 660.2 MSA 434.8 SSA 56.1

BDE .4419 BRA 1.0323 BC3 2.3333 FSP 1005 961 2456.0 SG2 551.3 THA 2.52 ELI 656.2 EL2 382.6 ALF 139.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 7 1964 FLIGHT TIME 172.00 ARRIVAL OATE NAY 28 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL

RP 240.64 LAp .77 LOP 204.56 VP

RC 163.052 GL 8.46 GP 2,80 ZAL

PLANETOCENTRIC CONIC

C3 16.663 VHL 4.082

LNCH AZMTH LNCH TIME

90.00 14 40 37

90.00 7 21 44

100.00 16 II 50

100.00 8 33 11

110.00 17 41 50

110.00 9 19 41

DIFFERENTIAL CORRECTIONS

TDE .2204 TRA -.9870 TC3 2.4418 8AU .5442

RDE -.3631RRA -.1468 RC3 .0743 FAU .09695

FDE .1858 FRA .4585 FC3-5.0372 BSP 8404

BDE .4247 BRA .9978 BC3 2.4429 FSP 1067

DISTANCE 414.489 EARTH TO MARS

34.227 GAL .67 AZL 88.99 HCA 129.62 SNA 210.79 ECC .]0105 INC 1.0051 vl 30.232

21.758 GAp 15.57 AZP 90.64 TAL 2.89 TAp 132.51RCA 147.33 APO 274.24 V2 22.821

81.14 ZAp 166.30 ETS 166.95 ZAE 154.81ETE 5.72 ZAC 92.87 ETC 255.85 CLP 166.59

DLA 17.17 RAL 161.00 RAD 6567.7 VEL 11.749 PTH 2.07 VHp 7.771DpA -.81 RAp 191.86 ECC 1.2742

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2757.03 -27.89 77.24 25.25 95.09 15 26 14 2137.0 -26.90 88.72

4250.41 1.67 174.79 19.08 61.73 8 32 34 3650.4 -2.13 168.16

2442.86 -29.21 55.45 25.08 96.64 16 52 55 1842.9 -27.99 46.86

4019.82 2.83 157.20 18.44 60.23 9 40 11 3419.8 -1.16 150.67

2161.30 -52.63 33.45 24.47 100.80 18 17 51 1561.3 -30.80 24.71

3874.15 5.77 144.32 16.61 56.25 10 24 15 3274.1 1.29 138.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2484.4 6_R 556.7 SG3 360.8 ST 537.1 SR 513.7 SS 236.5

RRT .1995 RRF -.2270 RTF -.8767 CRT -.4690 CRS .8080 CST .0771

SG8 2546.0 R23 -.0441 R13 -.8772 LSA 645.3 MSA 434.1SSA 58.4

SG1 2487.0 SG2 544.9 THA 2.69 EL1 637.3 EL2 382.3 ALF 137.72

LAUNCH DATE DEC T 1964 FLIGHT TIME 174.00 ARRIVAL DATE MAY 30 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 240.34 LAP .75

RC 165.375 GL 8.37

PLANETOCENTRIC CONIC

C3 16.200 VHL 4.025

LNCH AZMTH LNCH TIME

90.00 14 32 46

90.00 7 20 41

100.00 16 4 17

100.00 8 31 50

110.00 17 34 54

110.00 9 17 43

DIFFERENTIAL CORRECTIONS

TOE .2024 TRA -.9538 TC3 2.5540 BAU .5535

ROE -.3550 RRA -.141] RC3 .0897 FAU .10082

FOE .2119 FRA .4265 FC3-5.3879 BSP 8545

BDE .4086 BRA .9642 BC3 2.5556 FSP 1131

DISTANCE 417.628 EARTH TO MARS

LOL 74.93 VL 34.139 GAL .79 AZL 89.02 HCA 130.56 SMA 209.25 ECC .29602 INC .9827 Vl 30.232

LOP 205.49 VP 21.683 GAp 15.01 AZP 90.64 TAL 3.44 TAp 134.00 RCA 147.31 APO 271.20 V2 22.851

GP 2.91ZAL 80.02 ZAp 165.62 ET8 167.10 Z/q[ 155.24 ETE 6.20 ZAC 93.03 ETC 255.84 CLP 165.91

DLA 17.51RAL 159.88 RAD 6567.6 VEL 11.730 pTH 2.07 VHp 7.587 DpA -.82 RAp 192.14 ECC 1.2666

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2743.55 -27.93 77.72 23.76 94.86 15 18 29 2143.6 -26.97 69.18

4230.99 1.04 173.71 17.65 61.70 8 31 11 3631.0 -2.75 167.08

2448.39 -29.26 55.85 23.61 96.43 16 45 6 1848.4 -28.06 47.26

4001.38 2.20 156.18 17.01 60.18 9 38 31 3401.4 -1.78 149.66

2164.89 -32.68 33.73 23.02 100.64 18 10 59 1564.9 -30.87 24.97

3857.64 5.14 143.45 15.18 56.16 10 22 0 3257.6 .66 137.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 2517.4 SGR 532.3 363 379.6 ST 518.9 SIR 509.3 $S 249.1

RRT .2181 RRF -.2472 RTF -.8802 CRT -.4481 CRS .8318 CST .0137

9GB 2577.2 R23 -.0472 R13 -.8808 LSA 632.5 MSA 432.3 SSA 60.6

$61 2520.4 SG2 538.4 THA 2.87 EL1 618.7 EL2 381.8 ALF 136.20

LAUNCH DATE OEC 7 1964 FLIGHT TIME 176.00 ARRIVAL OATE JUN 1 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 240.04 LAP .72

RC 167.697 GL 8.27

PLANETOCENTRIC CONIC

C3 15.773 VHL 3.972

LNCH AZNTH LNCH TIME

90.00 14 25 2

90.00 T 19 28

100.00 15 56 51

100.00 8 30 19

110.00 17 28 4

110.00 9 15 36

DIFFERENTIAL CORRECTIONS

TOE .1993 TRA -.9035

ROE -.6474 RRA -.1358

FDE .2402 FRA .3893

6DE .4005 BRA .9137

DISTANCE 420.811 EARTH TO MARS

LOL 74.93 VL 34.095 GAL .90 AZL 89.04 HCA 131.50 SNA 207.81ECC .29123 INC .9596 vl 30.232

LOP 206.43 VP 21.614 GAP 14.45 AZp 90.64 TAL 3.99 TAp 135.49 RCA 147.29 APO 268.34 V2 22.881

GP 3.02 ZAL 78.90 ZAP 164.92 ETS 167.24 ZAE 155.70 ETE 6.72 ZAC 93.19 ETC 255.83 CLP 165.22

DLA 17.83 RAL 158.76 RAD 6567.6 VEL 11.711 pTH 2.06 VHp 7.407 DpA -.82 RAp 192.41ECC 1.2596

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2749.87 -27.97 78.17 22.31 94.63 15 10 52 2149.9 -27.03 69.63

4212.55 .44 172.68 16.24 61.69 8 29 40 3612.5 -3.34 166.05

2453.75 -29.30 56.25 22.17 96.22 16 37 45 1853.7 -28.13 47.64

3983.90 1.81 155.22 15.60 60.15 9 36 43 3383.9 -2.37 148.70

2168.38 -32.72 33.99 21.58 100.49 18 4 12 1568.4 -30.93 25.23

3842.04 4.55 142.63 13.76 56.08 10 19 38 3242.0 .07 136.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6991BAU .5696 $GT 2360.1 S_ 548.4 SG3 399.0 ST 505.5 SR 505.0 Ss 284.0

RC3 .1062 FAU .10477 RRT .2270 RRF -.2687 RTF -.8881 CRT -.4646 CRS .8878 CST -.0870

FC3-5.7502 BSP 8239 SGB 2618.2 R23 -.0595 R13 -.8888 LSA 653.3 MSA 418.7 SSA 62.3

BC3 2.7012 FSP 1193 SG1 2563.2 SG2 533.4 THA 2.91 EL1 611.5 EL2 369.7 ALF 135.06

LAUNCH DATE DEC 7 1964 FLIGHT TIME 178.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .O0

RP 239.73 LAp .69

RC 170.016 GL 8.15

PLANETOCENTRIC CONIC

C3 15.382 VHL 3.922

LNCH AZMTH LNCH TIME

90.00 14 17 32

90.00 7 18 4

100.00 15 49 39

I00.00 8 28 39

110.00 17 21 25

110.00 9 13 22

DIFFERENTIAL CORRECTIONS

TOE .1694 TRA -.8851

RDE -.3400 RRA -.1303

FOE .2669 FRA .3516

8DE .3798 BRA .8946

DISTANCE 424.034 EARTH TO MARS

LOL 74.93 VL 34.033 GAL 1.01 AZL 89.06 HCA 132.44 SMA 206.46 ECC .28669 INC .9359 vl 30.232

LOP 207.38 VP 21.550 GAp 13.90 AZP 90.63 TAL 4.53 TAp 136.97 RCA 147.27 APO 265.65 V2 22.912

GP 3.14 ZAL 77.81 ZAp 164.21 ETS 167.35 ZAE 156.19 ETE 7.28 ZAC 93.36 ETC 255.83 CLP 164.52

DLA 18.13 RAL 157.65 RAD 6567.6 VEL 11.695 PTH 2.06 VHp 7.232 DpA -.81 RAp 192.67 ECC 1.2531

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2755.75 -28.00 78.60 20.88 94.42 15 3 28 2155.7 -27.09 70.05

4195.32 -.11 171.72 14.86 61.68 8 28 0 3595.3 -3.90 163.08

2458.71 -29.33 56.81 20.74 96.04 16 30 37 1858.7 -28.19 48.00

3967.59 1.06 154.33 14.21 60.12 9 34 46 3367.6 -2.93 147.81

2171.56 -32.76 34.25 20.17 100.33 17 57 37 1571.6 -30.99 25.46

3827.50 4.00 141.87 12.38 56.02 10 17 9 3227.5 -.49 135.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7719 BAu .5706 SGT 2576.8 SGR 544.4 SG3 419.9 ST 481.8 SR 500.3 SS 278.9

RC3 .1251FAU .10904 RRT .2587 RRF -.2927 RTF -.8868 CRT -.4074 CRS .9129 CST -.0972

FC3-6.1371BSP 8733 SG8 2633.7 R23 -.0551 R13 -.8875 LSA 615.0 NSA 421.5 SSA 65.A

BC3 2.7747 FSP 1268 SGI 2580.8 SG2 525.1 THA 3.26 EL1 582.9 EL2 3?7.6 ALF 132.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC ? 1964 FLIGHT TIME 180,00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147.37 LAL ,00 LOL 74.95 VL

RP 239.42 LAP .66 LOP 208.32 VP

RC 172.331 GL 8.01GP 3.26 ZAL

PLANETOCENTRIC CONIC

C3 15.022 VHL 3.876

LNCH AZMTH LNCH TINE

90.00 14 10 14

90.00 7 16 30

100.00 15 42 37

100.00 8 26 48

110.00 17 14 56

110.OO 9 10 59

OIFFERENTIAL CORRECTIONS

TOE .1305 TRA -.8532 TC3 2.8713 BAU .5774

ROE -.3330 RRA -.1247 RC3 .1455 FAU .11350

FOE .2965 FRA .3088 FC3-6.5411 BSP 8874

BOE .3634 BRA .8623 BC3 2.8749 FSP 1337

DISTANCE 427.296 EARTH TO MARS

33.975 GAL 1.11AZL 89.09 HCA 153.39 SMA 205.19 ECC .28238 ]NC .9113 Vl 30.232

21.490 GAp 13.36 AZP 90.63 TAL 5.07 TAp 138.45 RCA 147.25 APO 263.13 V2 22.943

76.72 ZAp 163.48 [TS 167.44 ZAE 156.72 ETE 7.89 ZAC 93.53 ETC 255.82 CLP 163.80

DLA 18.41RAL 156.54 RAD 6567.6 VEL 11.679 pTH 2.05 VHP 7.0610pA -.79 RAp 192.93 ECC 1.2472

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2761.24 -28.03 79.00 19.48 94.22 14 56 15 2161.2 -27.15 70.44

4179.21 -.63 170.82 13.50 61.69 8 26 9 3579.2 -4.41 164.18

2463.33 -29.36 56.95 19.34 95.86 16 23 40 1863.3 -28.24 48.33

5952.35 .54 153.49 12.85 60.11 9 32 40 3352.4 -3.44 146.97

2174.51 -32.80 34.45 18.78 100.23 17 51 10 1574.5 -31.04 25.67

3813.94 3.48 141.16 11.02 55.97 10 14 33 3213.9 -1.01 134.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2602.0 SGR 541.1 SG3 441.7 ST 461.5 SR 495.7 SS 296.5

RRT .2840 RRF -.3185 RTF -.8892 CRT -.3761CRS .9329 CST -.1329

9GB 2657.6 R23 -.0580 R13 -.8900 LSA 608.3 NSA 414.6 SSA 68.0

SG1 2606.7 SG2 517.9 THA 3.52 ELt 563.0 EL2 376.5 ALF 129.61

LAUNCH DATE DEC 7 1964 FLIGHT TIME 182.00 ARRIVAL DkTE JUN 7 1965

HELIC, CENTRIC CONIC

RL 147.37 LAL .DO

RP 239.11 LAp .63

RC 174.639 GL 7.88

FLANETOCENTRIC CONIC

C3 14.692 VHL 3.833

LNCH AZMTH LNCH TIME

90.00 14 3 10

90.00 7 14 44

100.00 15 35 49

100.00 8 24 47

110.00 17 8 38

110.00 9 8 27

OIFFERENTIAL CORRECTIONS

TOE .1347 TRA -.8209 TO3 2.9707 BAU .§844

ROE -.3263 RRA -.1192 RC3 .1676 FAU .11816

FOE .3251 FRA .2636 FC3-6.9626 BSP 8982

BDE .3530 8RA .8295 BC3 2.9755 FSP 1414

DISTANCE 430.595 EARTH TO MARS

LOt. 74.93 VL 33.919 GAL 1.22 AZL 89.11HCA 134.33 SMA 203.98 ECC .27828 INC .8858 vl 30.232

LOP 209.27 Vp 21.435 GAp 12.82 AZP 90.62 TAL 5.60 TAp 139.93 RCA 147.22 Apo 260.75 V2 22.975

GP 3.39 ZAL 75.65 ZAp 162.73 ETS 167.52 ZAE 157.27 ETE 8.56 ZAC 93.70 ETC 255.82 CLP 163.06

DLA 18.66 RAL 155.43 RAD 6567.6 VEL 11.665 pTH 2.05 VHp 6.895 DpA -.76 RAp 193.18 ECC 1.2418

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2766.24 -28.05 79.36 18.09 94.04 14 49 16 2166.2 -27.20 70.80

4164.30 -1.11 169.99 12.17 61.70 8 24 8 3564.3 -4.89 163.34

2467.50 -29.39 57.26 17.96 95.70 16 16 56 1867.5 -28.29 48.63

3938.27 .06 152.72 11.51 60.11 9 30 25 3338.3 -3.92 146.19

2177.11 -32.83 34.65 17.40 100.11 17 44 55 1577.1 -31.08 25.86

3801.42 3.00 140.51 9.68 55.93 10 11 49 3201.4 -1.49 134.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2627.6 SGR 538.5 SG3 464.5 ST 442.9 5R 491.0 SS 313.8

RRT .3096 RRF -.3459 RTF -.8918 CRT -.3497 CRS .9462 CST -.1650

SGB 2682.2 R23 -.0620 R13 -.8926 LSA 605.6 MSA 405.0 SSA 70.6

SG1 2633.1 SG2 510.8 THA 3.77 EL1 545.8 EL2 373.3 ALF 126,78

LAUNCH DATE DEC 7 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CONIC

RL 147.37 LAL ,00 LOL 74.93 VL

RP 238.79 LAp .60 LOP 210.22 VP

RC 176.939 GL 7.69 GP 3.53 ZAL

PLANETOCENTRIC CONIC

C3 14.390 VHL 3.793

LNCH AZMTH LNCN TIME

90.00 13 56 22

90.00 7 12 45

100.00 15 29 15

1OO.00 8 22 34

110.00 17 2 32

110.00 9 5 47

DIFFERENTIAL CORRECTIONS

TOE .1230 TRA -.7839 TC3 3.0758 8AU .5928

ROE -.3199 RRA -.1136 RC3 .1916 FAU .12306

FOE .3342 FRA .2130 FC3-7.4036 BSP 8997

BOE .3428 BRA .7921BC3 3.0817 FSP 1494

DISTANCE 435.928 EARTH TO MARS

33.865 GAL 1.32 AZL 89.14 HCA 135.28 SMA 202.85 ECC .27439 INC .8594 Vl 30.232

21.385 GAP 12.29 AZP 90,61TAL 6.12 TAp 141.41RCA 147.19 APO 258.51 V2 23.007

74.59 ZAp 161.97 ETS 167.58 ZAE 157.86 ETE 9.29 ZAC 93.88 ETC 255.81CLP 162.31

DLA 18.88 RAL 154.33 RAD 6567.6 VEL 11.652 pTH 2.05 VHp 6.732 DpA -.71 RAp 193.41ECC 1,Z368

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2770.66 -28.07 79.69 16.73 93.88 14 42 33 2170.7 -27.24 71.12

4150.64 -1.55 169.23 10.85 61.72 8 21 56 3550.6 -5.32 162.57

2471.16 -29.42 57.53 16.60 95.56 16 10 26 1871.2 -28.34 48.89

3925.37 -.37 152.01 10.20 60.11 9 27 59 3325.4 -4.35 145.48

2179.33 -32.85 34.82 16.05 100.02 17 38 51 1579.3 -31.12 26.02

3789.96 2.57 139.91 8.36 55.90 10 8 57 3190.0 -1.93 133.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2654.4 SGA_ 536.2 SG3 488.4 ST 424.7 SR 486.3 SS 331.6

RRT .3347 RRF -.3750 RTF -.8953 CRT -.3344 CRS .9551CST -.2037

SGB 2708.0 R23 -.0681 R13 -.8963 LSA 607.0 MSA 391.2 SSA 73.3

SGt 2660.7 SG2 504.1 THA 4.01 EL1 532.0 EL2 365.9 ALF 123.95

LAUNCH DATE DEC 7 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 238.47 LAP .58

RC 179.231GL 7.51

PLANETOCENTRIC CONIC

C5 14.112 VHL 3.757

LNCH AZMTH LNCH TIME

90.00 13 49 53

90.00 7 10 34

100.00 15 22 59

100.00 8 20 9

110.00 16 56 40

110.O0 9 2 57

DIFFERENTIAL C_RECTION9

TOE .1071 TRA -.7557

ROE -.3138 RRA -.1079

FOE .3832 FRA .1608

BOE .3316 BRA .7634

DISTANCE 437.292 EARTH TO MARS

74.93 VL 33.814 GAL 1.41 AZL 89.17 HCA 136.23 SMA 201.78 ECC .27069 INC .8322 vl 30.232LOL

LOP 211.17 VP 21.339 GAP 11.77 AZP 90.60 TAL 6.64 TAp 142.88 RCA 147.16 APO 256.40 V2 23.040

GP 3.68 ZAL 73.55 ZAP 161.19 ET$ 167.63 ZAE 158.47 ETE 10.10 ZAC 94.07 ETC 255.81 CLP 161.54

OLA 19.08 RAL 153.24 RAO 6567.6 VEL 11.640 pTH 2.04 VHp 6.574 DpA -.65 RAP 193.64 ECC 1.2323

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2774.38 -28.09 79.96 1.5.39 93.74 14 36 8 2174.4 -27.27 71.39

4138.32 -1,95 168.54 9.56 61.74 8 19 32 3538.3 -5.71 161.88

2474.19 -29.44 57.75 15.26 95.45 16 4 13 1874.2 -28.37 49.11

3913.74 -.77 151.37 8.91 60.12 9 25 23 3313.7 -4.74 144.84

2181.08 -32.87 34.95 14.72 99.94 17 33 1 1581.1 -31.15 26.15

3779.62 2.17 139.37 7.07 55.88 10 5 .57 3179.6 -2.32 133.16

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.1587 BAU .5974 SGT 2673.3 SGA=t 535.0 SG3 513.4 ST 407.0 SR 481.5 SS 349.7

RC3 .2178 FAU .12818 RRT .3654 RRF -.4064 RTF -.8965 CRT -.2997 CRS .9603 CST -.2170

FC3-7.8636 BSP 9181 SG,B 2726.3 R23 -.0720 R13 -.8976 LSA 607.5 MSA 380.7 SSA 76.0

BC3 3.1662 FSP 1581 9G1 2680.6 $G2 496.6 THA 4.33 EL1 515.9 EL2 362.4 ALF 120.30
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 7 1964 FLIGHT TIME 188.00

HELIOCENTRIC CONIC DISTANCE 440.688

Rk 147.37 LAL .00 LOL 74.95 VL 35.765 GAL 1.51 AZL 89.20 HCA 137.19 SMA

RP 258.14 LAP .§5 LOP 212.12 vP 21.297 GAp 11.25 AZF 90.59 TAL 7.16 TAp

RC 181.513 GL 7.51GP 3.83 ZAL 72.55 ZAp 160.39 EIS 167.66 ZAE 159.11ETE

PLANETOCENTRIC CONIC

C5 13.858 VHL 3.723 DLA 19.26 RAL 152.17 RAD 6567.5 VEL 11.629 pTH 2.84 VHp

LNCH AZMTH LMCH TIME L-I TIME INJ LAT

90.00 13 43 45 2777.56 -29.10

90.00 7 8 8 4127.34 -2.31

100.00 15 17 0 2476.57 -29.45

100.00 8 17 55 3903.37 -1.12

110.00 16 51 3 2182.32 -32.89

110.00 8 59 59 3770.38 1.82

DIFFERENTIAL CORRECTIONS

T0E .0939 TRA -.7229 TC3 3.2472 BAU .6033

RDE -.3079 RRA -.1021 RE3 .2463 FAU .13361

FOE .4128 FRA .1025 FC3-8.3472 BSP 9258

BDE .3220 BR4 .7301 BE3 3.2565 FSP 1670

LAUINCH DATE DEC 7 1964

ARRIVAL DATE JUN 13 1965

EARTH TO MARS

200.78 [CC .26719 INC .8037 vl 30.232

144.54 RCA 147.15 APO 254.42 v2 25.073

11.00 ZAC 94.25 ETC 255.80 CLP 160.75

6.419 Dp4 -.58 RAp 193.86 ECC 1.22B1

INJ LONG INJ RT 4SC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT XNJ 2 LONG

80.17 14.07 93.63 14 30 1 2177.4 -27.50 71.60

167.93 8.30 61.77 8 16 56 5527.3 -6.06 161.26

57.93 13.95 95.35 15 58 17 1876.6 -28.40 49.28

150.81 7.64 60.13 9 22 56 5305.4 -5.09 144.27

35.04 13.41 99.89 17 27 25 1582.3 -31.18 26.24

138.89 5.80 55.86 10 2 49 3170.4 -2.67 132.68

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2693.5 SGR 534.8 SG3 539.9 ST 388.8 SR 476.6 88 568.3

RRT .3964 RRF -.4394 RTF -.8988 CRT -.2724 CRS .9626 CST -.2548

8GB 2746.1 R23 -.0773 R13 -.9001 LSA 610.7 NSA 367.1 SSA 78.9

SGI Z702.1SG2 489.4 THA 4.65 EL1 502.4 EL2 355.0 ALF 116.52

FLIGHT TIME 190.00 ARRIVAL DATE J UN 15 1965

HELIOCENTRIC CONIC DISTANCE 444.112 EARTH TO MARS

RL 147.37 LAL .OO LOt. 74.93 VL 33.718 GAL 1.60 AZL 89.23 HCA 138.15 SMA 199.82 ECC .26386 INC .7742 vl 30.232

RP 237.81 LAp .32 LOP 213.08 VP 21.260 GAp 10.74 AZP 90.58 TAL 7.66 TAp 145.81 RCA 147.10 APO 252.55 V2 23.106

RC 183.786 GL 7.09 GP 4.00 ZAL 71.54 ZAp 159.56 ETS 167.69 ZAE 159.77 ETE 12.00 ZAC 94.45 ETC 255.80 CLP 159.94

PLANIETOCENTRIC CONIC

C3 13.625 VHL 3.691DLA 19.40 RAL 151.10 RAD 6567.5 VEL 11.619 PTH 2.04 VHp 6.268 DpA -.49 RAp 194.06 ECC 1.2242

LNCM AZMTM LNCM TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZ_MTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 13 37 55 2779.32 -28.11 80.33 12.78 93.56 14 24 14 2179.5 -27.32 71.75

90.00 7 5 28 4117.77 -2.61 167.39 7.05 61.79 8 14 6 5317.8 -6.37 160.72

100.00 15 11 21 2479.21 -29.46 58.03 12.66 93.29 15 52 39 1878.2 -28.42 49.40

IOO.00 8 14 43 3894.32 -1.43 150.31 5.40 60.14 9 19 37 3294.3 -5.59 143.76

110.00 16 45 42 2183.00 -32.90 35.09 12.13 99.86 17 22 5 1583.0 -31.19 26.29

110.00 8 56 31 3?62.29 1.51 158.46 4.56 55.85 9 59 33 3162.3 -2.98 132.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0837 TRA -.8907 TC3 3.3314 BAU .6089 SGT 2712.4 $GR 535 .T SG3 567.7 ST 372.3 SR 471.6 SS 385.3

ROE -.3023 RRA -.0961 RE3 .2772 FAU .13931 RRT .4281RRF -.4739 RTF -.9010 CRT -.2526 CRS .9823 CST -.2553

FOE .4404 FRA .0402 FC3-8.8518 BSP 9324 SGB 2764.8 R23 -.0837 R13 -.9024 LSA 614.8 MSA 353.3 SSA 81.9

DOE .3136 8RA .6973 BE3 3.3429 FSP 1783 SGI 2722.4 SG2 482.4 THA 4.99 EL1 491.4 EL2 345.7 ALF 113.31

LAUNCH DATE DEC 7 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RP 237.48 LAP .49

RC 183.049 GL 6.85

FLANETOCENTR[C CONIC

C3 15.412 VHL 3.602

LNCH AZMTH LNCH TIME

90.00 13 32 28

90.00 7 2 53

100.00 15 6 2

100.00 8 11 40

110.00 16 40 39

110.00 8 53 33

D|STANCE 447.563 EARTH TO MARS

LOL 74.93 VL 33.674 GAL 1.69 AZL 89.26 HCA 139.11 SNA 198.92 ECC .26070 INC .7434 vl 30.232

LOP 214.04 vp 21.226 GAp 10.24 AZP 90.56 TAL 8.16 TAp 147.26 RCA 147.06 APO 250.79 v2 23.140

GP 4.17 ZAL 70.56 ZAp 158.72 ETS 167.70 ZAE 160.46 ETE 13.12 ZkC 94.65 ETC 255.79 CLP 159.12

DLA 19.51 RAL 150.06 RAD 6567.5 VEL 11.610 pTH 2.03 VHp

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2780.77 -28.12 80.42 11.51 93.51 14 18 49

4109.65 -2.87 166.94 5.84 61.82 8 11 3

2479.05 -29.47 58.11 11.39 95.26 15 47 21

3888.61 -1.69 149.89 5.18 60.15 9 IE 27

2183.07 -32.90 35.10 10.86 99.86 17 17 2

3755.35 1.24 138.10 3.34 55.64 9 56 9

DIFFEREMTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .O748 TRA -.6589 TC3 3.4073 BAU .6135 SGT 2727.3 S_ 538.1 SG3 596.5

ROE -.2968 RRA -.0900 RE3 .3103 FAU .14519 RRT .4608 RRF -.5098 RTF -.9028

FOE .4679 FRA -.0263 FC3-9.3721BSP 9360 SGIB 2779.9 R23 -.0909 R13 -.9044

BDE .3061 BRA .6650 BC3 3.4214 FSP 1861 SG1 2738.9 SGZ 475.5 THA 5.36

L&tR4CH DATE DEC 7 1964 FLIGHT TIME 194.00

HELIOCENTRIC CONIC DISTANCE 431.041

RL 147.37 LAL .00 LOt. 74.93 VL 33.631 GAk 1.77 AZL 89.29 HCA 140.07 SMA

RP 237.15 LAp .46 LOP 215.00 VP 21.198 GAp 9.74 A ZP 90.55 TAL 8.64 TAp

RC 188.300 GL 6.59 GP 4.38 ZAL 69.61 ZAp 157.86 ETS 167.70 ZAE 161.17 ETE

PLANETOCENTRIC CONIC

C3 13.217 VHL 3.635 DLA 19.60 RAL 149.02 RAD 6567.5 VEL 11.602 pTH 2.03 VHp

LNCM AZMTM LNCH TIME L-I TIME INJ LAT

90.00 13 27 25 2781.07 -28.12

90.00 6 59 23 4102.99 -3.09

100.00 15 1 3 2479.03 -29.47

100.00 8 8 24 3880.26 -1.90

110.00 16 35 52 2182.48 -32.89

110.00 8 50 6 3749.58 1.02

DIFFERENTIAL CORRECTIONS

TOE .0715 TRA -.6223 TC3 3.4957 BAU .8207

ROE -.2914 RRA -.0836 RC3 .3487 FAU .13154

FDE .4928 FRA -.1OO5 F(3-9.9285 BSP 9309

DOE .3001BRA .6278 BC3 3.5128 FSP 1962

6.121DpA -.39 RAp 194.25 ECC 1.2207

PO CST TIM INJ 2 LAT INJ 2 LONG

2180.8 -27.33 71.84

5509.6 -6.62 160.26

1879.0 -28.43 49.48

3286.6 -5.85 143.34

1583.1 -31.19 26.29

3155.3 -3.25 131.90

ORBIT DETERMINATION ACCURACY

ST 356.3 SR 466.5 SS 402.2

CRT -.2354 CRS .9602 CST -.2751

L$A 619.7 MSA 339.4 SSA 84.8

ELI 481.9 ELI 335.3 ALF 110.40

ARRIVAL DATE J UN 19 1965

EARTH TO MARS

198.08 ECC .25771 INC .7114 Vl 50.232

148.71 RCA 147.03 APO 249.12 V2 25.174

14.38 ZAC 94.86 [TC 255.78 CLP 158.27

5.978 DpA -.27 RAp 194.44 ECC 1.2175

INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.44 10.27 93.50 14 15 46 2181.1 -27.34 71.87

166.57 4.64 61.84 8 T 46 3503.0 -6.83 159.89

58.11 10.13 95.26 15 42 24 1879.0 -28.45 49.46

149.54 3.98 60.16 9 13 4 3280.3 -5.8E 142.99

35.05 9.62 99.88 17 12 15 1582.5 -31.18 26.25

137.80 2.15 55.83 9 52 35 3149.6 -3.47 131.59

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2748.988R 542.2 SG3 627.4 ST 340.6 8R 461.2 99 417.2

RRT .4927 RRF -.5467 RTF -.9059 CRT -.2423 CRS .9560 CST -.5152

SGB 2801.9 R23 -.0999 R13 -.9077 LSA 625.1NSA 522.9 $SA 88.4

SG1 2762.3 SG2 469.6 THA 5.72 ELI 475.3 ELI 320.7 ALF 109.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19645

LAUNCH OAiE 0EC 7 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC DISTANCE 454.541 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.95 VL 35.591GAL 1.85 AZL 89.52 HCA 141.05 SMA 197.27 ECC .25487 INC .6781 vl 50.252

RP 236.81 LAP ,43 LOP 215.97 vP 21.169 GAP 9.25 AZP 90.53 TAL 9.12 TAp 150.15 RC4 146.99 Apo 247.55 V2 23.209

RC 190.540 GL 6.32 GP 4.56 ZAL 68.69 ZAF 156.97 ETS 167.68 ZAE 161.90 ETE 15.81 ZAC 95.07 ETC 255.78 CLP 157.40

PLANETOCENTRIC CONIC

C3 15.058 VHL 5.611DLA 19.65 RAL 148.02 MAD 6567.5 VEL 11.594 pTH 2.05 VHp 5.838 DpA -.15 RAp 194.61 ECC 1.2146

LNCM AZMTH LNCH TIME L-[ TIHE INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 22 49 2780.29 -28.11 80.39 9.05 93.53 14 9 9 2180.3 -27.35 71.81

90.00 6 55 56 4097.88 -3.25 166.28 3.47 61.86 8 4 14 3497.9 -6.99 159.60

100.O0 14 56 52 2478.05 -29.46 58.04 8.93 95.30 15 37 50 1878.1 -28.42 49.59

100.00 8 4 55 3875.35 -2.07 149.27 2.81 60.17 9 9 29 5275.4 -6.02 142.71

110.00 16 31 26 2181.14 -32.88 54.95 8.40 99.94 17 7 47 1581.1 -31.15 26.15

110.00 8 46 29 3745.03 .85 137.56 .99 55.83 9 48 54 3145.0 -3.64 151.56

DIFFERENTIAL CORRECTIONS MID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0560 IRA -.5995 TC3 3.5372 BAU .6202 SGT 2748.3 SfaR 548.5 SG3 658.6 ST 325.0 SR 456.2 SS 436.4

ROE -.2864 RRA -.0771RC3 .3854 FAU .15791 RRT .5518 RRF -.5852 RTF -.9056 CRT -.1886 CRS .9521CST -.2952

FOE .5232 FRA -.1756 FC-10.4855 BSP 9532 SGB 2802.5 R23 -.1057 R15 -.9077 LSA 630.4 HSA 314.1 SSA 90.6

80E .2918 BRA .6044 BC5 3.5581FSP 2078 $61 2764.2 SG2 461.8 THA 6.25 EL1 463.9 EL2 313.8 ALF 104.30

LAUNCM DATE DEC 7 1964 FLIGHT TIME 198.00 ARRIVAL DATE 3UN 23 1965

DISTANCE 458.066 EARTH TO MARS

89.36 HCA 142.00 SHA 196.52 ECC .25218 INC .6429 vl 30.232

90.51 TAL 9.58 TAp 151.58 RCA 146.96 APO 246.07 V2 23.244

167.66 ZAE 162.65 ETE 17.42 ZAC 95.29 ETC 255.77 CLP 156.51

11.587 pTH 2.03 VHp 5.702 DpA .03 RAp 194.77 ECC 1.2119

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

7.86 93.60 14 4 56 2178.4 -27.31 71.68

2.32 61.87 8 0 27 3494.3 -7.10 159.39

7.74 95.37 15 33 39 1876.1 -28.39 49.25

1.67 60.18 9 5 40 5271.9 -6.14 142.52

7.20 100.05 17 5 38 1579.1 -31.12 26.00

359.85 55.82 9 45 3 3141.7 -5.77 131.18

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GR 556.8 SG3 691.9 ST 511.5 8R 450.7 SS 449.8

RRF -.6232 RTF -.9067 CRT -.1816 CRS .9457 CST -.3171

R25 -.1150 R13 -.9091 LSA 634.4 MSA 301.8 SSA 93.8

SG2 455.6 THA 6.72 ELt 457.0 EL2 301.8 ALF 102.81

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL 53.552 GAL 1.92 AZL

RP 236.46 LAP ,40 LOP 216.93 VP 21.146 GAP 8.77 AZP

RC 192.768 GL 6.02 GP 4.77 ZAL 67.79 ZAp 156.06 ETS

PLANET(_ENTRIC CONIC

C3 12.874 VHL 3.588 OLA 19.67 RAL 147.02 RAD 6567.5 VEL

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 13 18 57 2778.42 -28.11 80.25

90.00 6 52 12 4094.51 -3.37 166.08

100.00 14 52 22 2476.11 -29.45 57.89

100.O0 8 1 8 3871.85 -2.19 149.08

110.00 16 27 19 2179.O6 -32.85 34.79

110.00 8 42 41 3741.67 .72 137.39

DIFFERENTIAL CORRECTIONS MID-COURSE

TOE .0510 TRA -.5706 TC3 5.5934 8au .6229 SGT 2755.5

ROE -.2813 RRA -.0702 RC3 .4276 FAU .16473 RRT .5669

FOE .5459 FRA -.2548 FC-11.0775 BSP 9570 SGB 2811.2

BOE .2859 BRA .5749 BC3 3.6188 FSP 2191 SG1 2774.0

LAUNCH DATE DEC ? 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC CONIC

RL 147.37 LAL ,00 LOL 74.93 VL 53.515 GAL 2,00 AZL

RP 236.12 LAP .37 LOP 217.90 VP 21.127 GAP 8.29 AZP

RC 194.983 GL 5.71 GP 4.99 ZAL 66.92 ZAp 155.15 ETS

PLANETOCENTRIC CONIC

C3 12.724 VHL 3.567 DLA 19.66 RAL 146.05 RAD 6567.5 YEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

90.O0 13 14 53 2775.40 -28.09 80.03

90.00 6 48 12 4092.31 -3.43 165.97

100.00 14 48 57 2473.14 -29.45 57.67

100.00 7 57 9 3869.81 -2.26 148.96

110.00 16 23 33 2176.17 -52.82 34.58

DISTANCE 461.615 EARTH TO MARS

89.39 HCA 142.97 6HA 195.80 ECC .24963 INC .6065 vl 30.232

90.48 IAL 10.05 TAp 153.00 RCA 146.92 Apo 244.68 V2 23.279

167.63 EkE 163.41ETE 19.27 ZAC 95.52 ETC 255.77 CLP 155.60

11.581 pTH 2.05 VHp 5.570 DpA .21 RAP 194.91ECC 1.2094

RT ASC INJ AZHTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

6.69 93.71 14 1 9 2175.4 -27.28 71.46

1.19 61.87 7 56 24 3492.3 -7.17 159.28

6.57 95.49 15 29 51 1875.1 -28.36 49.05

.54 60.19 9 1 38 3269.8 -6.21 142.40

6.03 100.16 16 59 49 1576.2 -31.07 25.79

110.00 8 38 45 3739.54 .64

DIFFERENTIAL CORRECTIONS

TOE .0464 TRA -.5426 TO3 5.6450 BAU .6249

ROE -.2763 RRA -.0630 RC3 .4731FAU .17164

FOE .5687 FRA -.3406 FC-11.6914 BSP 9601

806 .2802 8RA .5463 BC3 3.6736 FSP 2312

LAUNCH DATE DEC 7 1964

137.28 358.73 55.82 9 41 2 3139.5 -3.85 131.07

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2759.9 SGR 567.8 963 726.7 ST 297.9 SR 445.1SS 463.5

RRT .6021RRF -.6613 RTF -.9078 CRT -.1761CRS .9386 CST -.3381

SG8 2817.7 R23 -.1250 R13 -.9105 LSA 638.8 HSA 290.2 SSA 96.9

5G1 2781.5 SG2 449.9 THA 7.25 EL1 450.4 EL2 289.7 ALF 101,56

FLIGHT TIME 202.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC DISTANCE 465.181 EARTH TO MARS

89.43 HCA 143.95 SMA 195.12 ECC .24721 INC .5681 V1 30.232RL 147.37 LAL .00 LOt- 74.93 VL 33.480 GAL 2.07 AZL

RP 235.77 LAp .33 LOP 218.88 VP 21.110 GAp 7.82 A ZP

RC 197.185 GL 5.37 GP 5.23 ZAL 66.08 ZAP 154.17 ETS

PLANETC_ENTRIC CONIC

C3 12.587 VNL 3.548 OLA 19.61RAL 145.10 RAO 6567.5 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

90.00 13 11 37 2771.17 -28.07 79.72

90.00 6 43 33 4091.91 -3.44 165.95

1OO.O0 14 45 18 2469.08 -29.40 57.37

100.00 7 52 53 5869.24 -2.28

110.00 16 20 7 2172.45 -32.77

110.O0 8 34 34 5738.65 .61

DIFFERENTIAL CCRRE¢TIONS

TOE .0451 TRA -.5137 TC3 S.6923 BAU .6275

ROE -.2713 RRA -.0553 RC5 .5226 FAU .17937

FOE .5877 FRA -.4335 FC-12.3566 BSP 9568

BOE .2751 BRA .5166 BC3 3.7291 FSP 2435

90.46 TAL 10.47 TAp 154.42 RCA 146.89 Apo 243.36 V2 23.315

167.58 ZAE 164.18 ETE 21.39 ZAC 95.77 ETC 255.76 CLP 154.67

11.575 PTH 2.02 VHP 5.441DpA .42 RAp 195.04 ECC 1.2072

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

93.86 13 57 48 2171.2 -27.24 71.16

61.88 7 52 5 3491.9 -7.18 159.26

95.64 15 26 27 1869.1 -28.31 48.74

5269.2 -6.23 142.37

1572.4 -31.00 25.52

3138.7 -3.88 131.02

ORBIT DETERMINATION ACCURACY

ST 285.1 5R 439.3 SS 474.6

CRT -.1878 CRS .9300 CST -.3730

LSA 642.0 HSA 277.8 SSA 100.5

EL1 444.6 EL2 276.6 ALF 101.42

RT ASC

5.54

.09

5.42

148.95 359.44 60.19 8 57 23

34.29 4.87 100.32 16 56 19

137.23 357.64 55.82 9 36 52

MID-COURSE EXECUTION ACCURACY

8GT 2765.0 9GR 581.8 SG3 763.5

RRT .6360 RRF -.6986 RTF -.9091

SGB 2825.5 R23 -.1361 R13 -.9123

SG1 2790.3 862 444.9 THA 7.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE 0EC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .00

RF 235.42 LAP .SO

RC 199.372 GL 5.01

PLANETOC[NTRIC CONIC

C3 12.462 VHL 3.530

LNCH AZMTH LNCM TIME

90.00 13 8 50

90.90 6 39 17

100.00 14 42 25

100.00 7 48 23

110.00 16 17 3

110.00 8 30 14

FLIGHT TIME Z04.00

OISTANCE 468.770

LOL 74.93 VL 33.447 GAL 2.14 AZL 89.47 HCA 144.92 _MA

LOP 219.85 VP 21.097 GAP 7.36 AZF 90.43 TAL 10.90 TAp

GP 5.49 ZAL 65.26 ZAP 153.18 ETS 167.53 ZAE 164.95 ETE

ARRIVAL DATE JUN Z9 1965

EARTH TO MARS

194.48 ECC .24492 INC .5279 vl 30.232

155.82 RCA 14_.85 APO 242.12 V2 23.351

23.83 ZAC 96.02 ETC 255.75 CLP 153.70

DLA 19.55 RAL 144.18 RAD 6567.5 VEL 11.569 pTH 2.02 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

2765.65 -28.05 79.32 4.42 94.06 15 54 55

4093.16 -3.40 166.02 359.01 61.87 ? 47 30

2463.86 -29.37 56.99 4.29 95.84 15 23 29

3870.18 -2.25 148.98 358.37 60.18 8 52 53

2167.77 -32.71 33.94 3.73 100.52 16 55 11

3739.04 .62 137.25 356.58 55.82 9 32 33

D|FFERENTIAL CORRECTIONS NID-COURSE ExECuTION ACCURACY

TOE .0409 TRA -.4687 TC3 3.7203 BAU .6272 SGT 2759.0 SGR 599.2 SG3 801.4

ROE -.2665 RRA -.0472 RC3 .5758 FAU .18710 RRT .6700 RRF -.7346 RTF -.9093

FOE .6070 FRA -.5318 FC-12.9979 BSP 9625 SGB 2823.3 R23 -.1475 R13 -.9130

BD( .2696 SRA .4910 BC3 3.7646 FSP 2569 SG1 2788.8 8GZ 440.0 THA 8.49

LAUNCH DATE DEC 7 1964 FLIGHT TIN( 206.00

HELIOCENTRIC CONIC D] STANCE 472.378

RL 147.37 LAL .00 LOt. 74.93 VL 35.415 GAL 2.20 AZL 89.51HCA 145.90 SNA

RP 255.06 LAp .27 LOP 220.83 VP 21.087 GAP 6.91 AZP 90.40 TAL 11.32 TAp

RC 201.544 GL 4.62 GP 5.76 ZAL 84.48 2Ap 152.16 ETS 167.47 ZAE 165.72 ETE

PLAN(YOCENTfllC CONIC

C3 12.347 VHL 3.514 DLA 19.41RAL 143.27 RAD 6587.5 VEL 11.564 PTH 2.02 VHp

LNCM AZMTM LNCN TIM( L-] TIME 1NJ LAX INJ _G 1NJ RT ASC INJ AZNTH INJ TIME

90.00 13 6 32 2758.82 -28.01 78.82 5.32 94.31 13 52 50

90.00 6 34 22 4096.08 -3.31 166.18 357.95 61.86 7 42 38

100.00 14 39 59 2457.46 -29.32 56.52 3.18 96.08 15 20 56

100.00 7 43 38 3872.64 -2.16 149.12 357.31 60.18 8 48 8

110.00 16 14 22 2162.17 -32.64 33.52 2.81 100.76 16 50 24

110.00 8 25 42 3740.70 .68 137.34 355.54 55.82 9 28 3

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .0415 TRA -.4830 TC3 3.7459 BAU .6271 _T 2752.3 $GR 620.0 865 840.9

ROE -.2615 RRA -.0388 RC3 .6334 FAU .19518 RRT .7011RRF -.7687 RTF -.9097

FOE .6193 FRA -.6363 FC-13.6853 BSP 9628 _ 2821.3 R23 -.1604 R13 -.9141

8DE .2647 8RA .4646 BC3 3.7990 FSP 2708 $61 2787.3 SG2 436.5 THA 9.20

5.316 DpA .64 RAp 195.16 ECC 1.2051

PO CST TIM INJ 2 LAT lNJ 2 LONG

2165.7 -27.19 70.76

3493.2 -7.14 159.33

1863.9 -28.25 48.37

3270.2 -6.20 142.43

1367.8 -30.92 25.18

3139.0 -3.87 131.04

ORBIT DETERMINATION ACCURACy

ST 272.7 SR 433.4 SS 486.4

CRT -.1828 CRS .9210 CST -.3915

LSA 643.2 MSA 268.1SSA 103.4

EL1 438.0 EL2 265.3 ALF 100.43

ARRIVAL DATE JUL 1 1965

EARTH TO MARS

193.88 ECC .24276 INC .4853 91 30.232

157.22 RCA 146.81 APO 240.94 V2 23.387

26.67 ZAC 96.28 ETC 255.75 CLP 152.72

5.194 OpA .90 RAp 195.27 ECC 1.2032

PO CST TIM INJ 2 LAT lNJ 2 LONG

2158.8 -27.12 70.27

3496.1 -7.05 159.49

1837.5 -28.17 47.91

3272.6 -6.11 142.56

1562.2 -30.62 24.78

3140.7 -3.80 131.13

ORBIT DETERMINATION ACCURACY

ST 261.7 SR 427.0 SS 494.0

CRT -.2038 CRS .9100 CST -.4332

LSA 643.9 NSA 257.4 SSA 107.2

ELI 432.2 EL2 253.0 ALF 101.00

LAUNCH DATE DEC 7 1964 FLIGHT TIME 208.00

HELIOCENTRIC CONIC

RL 147.37 LAb .00

RP 234.71 LAP .24

RC 203.699 GL 4.21

PLANETOCENTRIC CONIC

C3 12.242 VML 3.499

LNCH AZMTM LNCH TIME

90.00 13 4 44

90.00 6 29 8

100.00 14 38 0

100.00 7 38 32

110.00 16 12 3

110.00 8 20 59

DISTANCE 476.004

LOt. 74.95 VL 33.385 GAL 2.27 AZL 89.56 HCA 146.88 8MA

LOP 221.81 VP 21.080 GAp 6.46 A ZP 90.37 TAL 11.72 TAp

GP 6.06 ZAL 63.73 Zkp 151.12 ET8 167.40 ZAE 166.47 ETE

ARRIVAL DATE JUL 3 1965

EARTH TO MARS

193.31ECC .24070 INC .4400 Vl 30.232

158.60 RCA 146.78 APO 239.84 V2 23.424

29.97 ZAC 96.56 ETC 235.74 CLP 151.70

DLA 19.26 RAL 142.39 RAD 6567.5 VEL 11.560 pTH 2.02 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIN[

2730.61 -27.97 78.23 2.24 94.60 13 50 34

4100,64 -3.16 166.44 356.91 61.85 7 37 28

2449.82 -29.27 53.96 2.10 96.37 13 18 50

3876.66 -2.03 149.34 356.28 60.17 8 43 9

2155.57 -32.56 33.02 1.51 101.04 16 47 59

3743.67 .80 137.49 354.52 35.85 9 23 22

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .0426 TRA -.4393 TC3 3.7634 BAU .6264 SGT 2742.5 SGR 643.1 SG3 882.5

ROE -.2564 RRA -.0294 RC3 .6961FAU .20367 RRT .7305 RRF -.8007 RTF -.9098

FOE .6284 FRA -.7470 FC-14.4027 BSP 9601 SGB 2817.3 R23 -.1742 R13 -.9149

90E .2399 9RA .4403 BC3 3.8273 FSP 2849 861 2783.7 862 434.0 THA 9.99

LAUNCM DATE DEC 7 1964 FLIGHT TIME 210.00

HELIOCENTRIC CONIC DISTANCE 479.649

RL 147.37 LAL .00 LOL 74,93 VL 33.356 GAL Z.32 AZL 89.61HCA 147.87 SNA

RP 234.35 LAp .21 LOP 222.80 VP 21.075 GAP 8.02 AZP 90.33 TAL 12.10 TAp

RC 205.837 GL 3.76 GP 6.37 ZAL 83.00 ZAP 150.04 ETS 167.32 ZAE 167.20 ETE

PLANETOCENTR|C CONIC

C3 12.146 VHL 3.483 DLA 19.06 RAL 141.§3 RAO 6387.3 VEL 11.356 PTH 2.02 VHP

LNCH AZNTM LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIN[

90.00 13 3 26 2740.98 -27.92 77.53 1.17 94.95 13 49 7

90.00 6 23 34 4106.94 -2.96 166.79 355.90 61.83 7 32 1

100.00 14 36 30 2440.88 -29.20 55.30 1.03 96.71 15 17 11

100.00 7 33 11 3882.27 -1.84 149.65 355.27 60.16 8 37 54

110.00 18 10 6 2147.92 -32.46 32.43 .42 101.37 16 45 56

110.00 8 16 3 3747.99 .96 137.72 353.53 55.83 9 18 31

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0457 TRA -.4169 TC3 3.7708 BAU .6247 $GT 2727.6 8GR 674.5 SG3 923.3

RDE -.2512 RRA -.0193 RC3 .7836 FAU .21240 RRT .7569 RRF -.8_00 RTF -.9095

FOE .6332 FRA -.8633 FC-13.1387 BSP 9581 6_ 2809.7 R23 -.1893 R13 -.9156

BDE .2553 8RA .4174 BC3 3.8473 FSP 3001 SG1 2776.2 SG2 433.1THA 10.87

5.076 DpA 1.18 RAp 195.36 ECC 1.2015

PO CST TIM INJ 2 LAT INJ 2 LONG

2150.6 -27.04 69.69

3500.6 -6.91 159.75

1849.8 -28.08 47.36

3276.7 -5.98 142.79

1335.6 -30.69 24.30

3143.7 -3.69 131.28

ORBIT DETERMINATION ACCURACY

ST 251.8 SR 420.4 SS 500.3

CRT -.2331CRS .8977 CST -.4764

LSA 645.6 MSA 247.6 SSA 110.9

EL1 426.5 EL2 241.3 ALF 101.76

ARRIVAL DATE JUL 5 1965

EARTH TO MARS

192.77 ECC .23876 INC .3930 Vl 30.232

159.97 RCA 146.74 APO 238.79 V2 23.461

33.82 ZAC 96.86 ETC 255.73 CLP 150.66

4.961 DpA 1.49 RAp 195.44 ECC 1.1999

PC) CST TIM INJ 2 LAT INJ 2 LONG

2141.0 -26.94 69.00

3306.9 -6.71 160.11

1840.9 -27.96 46.72

3282.3 -5.79 145.10

1547.9 -30.55 25.75

3148.0 -3.53 151.51

ORBIT DETERMINATION ACCURACY

ST 243.3 SR 413.4 SS 504.8

CRY -.2740 CRS .8840 CST -.5280

LSA 644.2 MSA 258.1 SSA 114.9

EL1 421.1 EL2 229.7 ALF 105.15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DaTE DEC 7 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL

RP 235.98 LAP .18 LOP 223.79 VP

RC 207.958 GL 3.29 GP 6.71 ZAL

PLANETOCENTR|C CONIC

C3 12.058 VHL 3.473 DLA 18.82 RAL 140.70 RAD 6567.5

DISTANCE 483.311 EARTH TO MARS

33,328 GAL 2.38 AZL 89.66 HCA 148.86 SMA 192.26 ECC .23692 INC .3431 V1 30.232

21.073 LAp 5.58 AZP 90.29 TAL 12.48 TAp 161.33 RCA 146.71 APO 237.81VZ 23.498

62.31 ZAp 148.93 ETS 167.23 ZAE 167.87 ETE 38.30 ZAC 87.17 ETC 255.72 CLP 149.59

VEL 11.552 pTH 2.02 VHp 4.850 DpA 1.83 RAP 195.50 ECC 1.1984

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 2 40 2729.86 -27.85

90,00 6 17 40 4114,98 -2.70

100.00 14 55 28 2430.58 -29.11

100.00 7 27 33 3889.50 -1.59

110.O0 16 8 37 2159.16 -32.34

110.00 8 10 54 3753.68 1.18

DIFFERENTIAL CORRECTIO_NS

TOE .0491 TRA -.3955 TC33.7655 BAU .6218

RDE -.2459 RRA -.0088 RC3 .8365 FAU .22140

FDE .6342 FRA -.9874 FC-15.8955 BSP 9563

BDE .2507 8RA .3956 Be3 3.8573 FSP 3160

LAUNCH DATE DEC 7 1964

HELIOCENTRIC C(_lC

RL 147.37 LAL .00 LOt- 74.93 VL 33.302 GAL

RP 233.62 LAp .15 LOP 224.78 Vp 21.074 GAP

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

76.72 .13 95.35 13 48 10 2129.9 -26.82 68.21

167.24 354.91 61.80 7 26 15 3515.0 -6.45 160.57

54.55 359.97 97.10 15 15 59 1830.6 -27.82 45.98

150.04 354.29 60.15 8 32 23 3289.5 -5.55 143.50

31.80 359.35 101.74 16 44 16 1539.2 -30.38 23.12

138.01 352.56 55.83 9 13 28 3153.7 -3.31 131.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2705.7 SG_ 708.8 SG3 969.6 ST 235.6 SR 406.1 $8 508.3

RRT .7806 RRF -.8564 RTF -.9089 CRT -.3195 CRS .8687 CST -.5797

SG8 2797.0 R23 -.2050 R13 -.9162 LSA 642.0 NSA 229.2 SSA 118.7

8G1 2763.2 SG2 433.8 THA 11.85 EL1 415.8 EL2 218.1 ALF 104.60

FLIGHT TIME 214.00 ARRIVAL DATE JUL 9 1965

DISTANCE 486.989 EARTH TO MARS

2.43 AZL 89.71 HCA 149.85 SMA 191.77 ECC .23518 INC .2892 Vl 30.232

5.16 A ZP 90.25 TAL 12.84 TAp 162.69 RCA 146.67 APO 236.88 V2 23.536

RC 210.O60 GL 2.79 GP 7.07 ZAL 61.65 ZAP 147.79

PLANETO(ENTRIC CONIC

C3 11.978 VHL 3.461 DLA 18.54 RAL 139.88 RAO 6567.5

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 13 2 25 2717.21 -27.77 75.81

90.00 6 11 26 4124.82 -2.39 167.79

100.00 14 34 56 2418.87 -29.01 53.69

lO0.OO 7 21 36 3898.39 -1.29 150.53

110.00 16 7 31 2129.24 -32.20 31.05

110.00 8 5 31 3760.7g 1.45 138.38

DIFFERENTIAL CORRECTIONS

TDE .0549 TRA -.3756 TC3 3.7553 8AU .6190

RDE -.2401RRA .0028 RC3 .9164 FAU .23089

FOE .6259 FRA-l.1194 FC-16.6882 BSP 9512

• BDE .2463 BRA .3756 BC3 3.8655 FSP 3321

ET8 167.14 ZAE 168.47 ETE 43.49 ZAC 97.50 ETC 255.71 CLp 148.49

VEL 11.548 pTH 2.02 VHp 4.742 DPA 2.20 RAp 195.55 ECC 1.1971

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

359.10 95.80 13 47 42 2117.2 -26.67 67.31

353.93 61.78 7 20 11 3524.8 -6.14 161.12

358.93 97.54 15 15 15 1818.9 -27.66 45.15

353.32 60.13 8 26 35 3298.4 -5.25 143.99

358.29 102.15 16 43 0 1529.2 -30.19 22.42

351.61 55.84 9 8 12 3160.8 -3.04 132.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 2682.4 9GR 748.6 SG3 1016.2 ST 230.4 SR 398.0 SS 508.0

RRT .8015 RRF -.8801RTF -.9081 CRT -.3812 CR8 .8498 CST -.6392

SGB 2784.9 R23 -.2212 RI3 -.9168 LSA 636.9 NSA 220.6 SSA 123.2

SGI 2750.5 SG2 436.5 THA 12.94 ELI 411.0 EL2 206.2 ALF 106.79

LAUNCH CATE OEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93

RP 233,25 LAP .11 LOP 225.77

RC 212.144 GL 2.25 GP 7.46

PLANETOCENTRIC CONIC

C3 11.905 VHL 3.450 DLA 18.21

LNCH AZMTH LNCH TIME L-I TIME

90.00 13 Z 42 2702.96

90.00 6 4 51 4136.49 -2.01

100.00 14 34 53 2405,68 -28.89

100.00 7 15 ZO 3909.01 -.93

110.00 16 6 49 2118.07 -32.03

110.00 7 59 54 3769.38 1.78

DIFFERENTIAL CORRECTIONS

TOE .O619 TRA -.5572 TC3 3.7313 BAU .6149

ROE -.2341RRA .0153 RC3 1.0024 FAU .24054

FOE .6120 FRA-l.2577 FC-17.4924 BSP 9459

BDE .2421 8RA ,3575 BC3 3.8636 FSP 3493

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .O0 LOL 74.93

RP 232.88 LAP .08 LOP 226.77

RC 214.210 GL 1.66 GP 7.88

PLANETOCENTRIC CONIC

C3 11.839 VHL 3.441DLA 17.83

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.DO 13 3 32 2687.04 -27.54

90.00 5 57 52 4150.07 -1.5T

100.00 14 3S 21 2390.94 -28.T4

100.OO 7 8 44 3921.41 -.51

110.00 16 6 33 2105.59 -31.85

110.00 7 54 1 3779.52 2.17

DIFFERENTIAL CORRECTIONS

TOE .0702 TRA -.3410 TC3 3.7003 BAU .6108

ROE -.2275 RRA .0290 RC3 1.0966 FAU .25065

FOE .5883 FRA-t.4034 FC-18.3299 BSIP 9378

BDE .2380 BRA .5422 BC3 3.8594 FSP 3663

FLIGHT TIME 216.00 ARRIVAL DATE JUL 11 1965

DISTANCE 490.684 EARTH TO MARS

VL 33.278 GAL 2.48 AZL 89.77 HCA 150.84 SNA 191.32 ECC .23354 |NC .2330 vl 30.232

VP 21.078 GAP 4.74 AZP 90.20 TAL 13.18 TAp 164.02 RCA 146.64 Apo 236.00 V2 23.574

ZAL 61.02 ZAp 146.61ETS 167.03 ZAE 168.97 ETE 49.46 ZAC 97.85 ETC 255.70 CLP 147.36

RAL 139.09 RAD 6567.5 VEL 11.545 pTH 2.02 VHp 4.638 DpA 2.61 RAp 195.59 ECC 1.1959

lNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

-27.66 74.78 358.08 96.31 13 47 45 2103.0 -26.50 66.30

168.44 352,98 61.75 7 13 47 3536.5 -5.77 161.78

52.73 357.90 98.03 15 14 59 1805.7 -27.48 44.21

151.12 352.38 60.12 8 20 29 3309.0 -4.90 144.58

30.22 357.24 102.62 16 42 7 1518.1 -29.97 21.62

138.83 350.68 55.86 9 2 44 3169.4 -2.71 132.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2651.5 SGR 793.9 SG3 1063.7 ST 227.2 SR 389.3 SS 506.7

RRT .8192 RRF -.9007 RTF -.9069 CRT -.45D6 CR8 .8284 CST -.6963

SG8 2767.8 R23 -.2380 R13 -.9173 LSA 631.1NSA 213.1SSA 127.2

861 2732.3 SG2 441.9 THA 14.16 EL1 406.8 EL2 194.1ALF 109.29

FLIGHT TIME 218.00 ARRIVAL DATE JUL 13 1965

DISTANCE 494.394 EARTH TO MARS

VL 33.254 GAL 2.55 AZL 89.83 HCA 151.84 SMA 190.89 ECC .23198 INC .1716 vl 30.232

VP 21.083 GAP 4.33 AZP 90.15 TAL 13.51 TAp 165.35 RCA 146.61 APO 235.17 V2 23.612

ZAL 60°43 ZAp 145.40 ETS 168.92 ZAE 169.34 ETE 56.18 ZAC 98.22 ETC 255.69 CLP 146.20

RAL 138.32 RAD 6367.5 VEL 11.542 PTH 2.01 VHp 4.537 DpA 3.07 RAp 195.62 ECC 1.1948

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

73.63 357.07 96.87 13 48 19 2087.0 -26.30 65.18

169.20 352.05 61.72 7 7 3 3550.1 -5.34 162.54

51.66 356.89 98.58 15 15 12 1790.9 -27.26 43.17

151.80 351.46 60.11 8 14 6 3321.4 -4.48 145.26

29.30 356.20 103.14 16 41 39 1505.6 -29.71 20.74

139.38 349.78 55.88 8 57 1 3179.5 -2.32 133.16

MID-COURSE ExECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2617.9 SGR 845.9 SG3 1113.5 ST 227.0 SR 379.8 SS 502.8

RRT .8341 RRF -.9186 RTF -.9052 CRT -.5252 CRS .8024 CST -.7467

$68 2751.2 R23 -.2547 RI3 -.9179 LSA 623.2 MSA 207.9 SSA 130.5

SG1 2714.1 SG2 450.1 THA 15.52 ELi 403.3 EL2 181.9 ALF 112.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH GATE DEC 7 1964

HELIOCENTRIC COMIC

RL 147.37 LAL .00

RP 232.51 LAP .OS

RC 216.258 GL 1,04

PLANETOCENTRIC C0441C

C3 11,779 VHL 5.432

LNCH AZNTH LNCH TIME

90.00 13 4 55

90.00 5 50 31

100.00 14 36 20

100.00 7 1 47

110.00 16 G 44

FLIGHT T|NE 220.00 ARRIVAL DATE JUL 15 1965

D|$TANCE 488.119 EARTH TO MARS

LOL 74.93 VL 33.232 GAL 2.58 AZL 89.89 HCA 152.84 SMA 190.48 ECC .23051 INC .1058 vl 50.232

LOP 227.77 VP 21.091 G4P 3.92 AZP 90.10 TAL 13.82 TAp 166.66 RCA 146.57 APO 234.59 V2 23.650

Gp 8.34 ZAL 59.86 ZAp 144.14 ET$ 166.79 ZAE 169.54 ETE 63.57 ZAC 98.63 ETC 255.67 CLP 145.00

DLA 17.40 RAL 137.57 RAG 6367.4 VEL 11.540 pTH 2.01VHp 4.440 OpA 3.56 RAp 195.63 ECC 1.1958

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM |NJ T|ME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2669.36 -27.39 72.36 356.07 97.49 13 49 24 2069.4 -26.07 63.94

4161.62 -1.07 170.06 351.13 61.70 6 59 56 3565.6 -4.85 163.42

2374.55 -28.57 50.47 355.88 99.18 15 15 55 1774.5 -27.01 42.02

3935.67 -.03 152.58 550.55 60.11 8 7 22 3335.7 -4.00 146.05

2091.70 -31.63 28.26 355,16 103.70 16 41 36 1491.7 -29.42 19.77

110.00 7 47 32 3791.26 2.62 139.96 348.90 55.91 8 51 3

DIFFERENTIAL CQRRECTIONS MID-COURSE EX(CUTION ACCURACY

TOE .0602 TRA -.3264 TC3 3.6534 BAU .6055 SET 2575.4 SGR 904.2 SG3 1163.9

ROE -.2202 RRA .0441RC3 1.1983 FAU .26067 RRT .9457 RRF -.9336 RTF -.9029

FOE .5537 FRA-1.3571 FC-19.1737 BSP 9316 $68 2729.5 R23 -.2711 R13 -.9184

BDE .2343 BRA .3_)3 BC3 3.8449 FSP 3847 9G1 2690.2 SG2 461.9 THA 17.06

LAUNCH DATE DEC T 1964 FLIGHT TIME 222.00

HELIOCENTRIC CONIC DISTANCE 501.859

RL 147.57 LAL .00 LOL 74.93 VL 35.211 GAL 2.62 AZL 89.96 HCA 153.85 SMA

RP 232.14 LAp .02 LOP 226.78 VP 21.102 GAp 3.52 AZP 90.03 TAt. 14.12 TAp

RC 218.287 GL .37 G4• 8.63 ZAL 59.33 ZAp 142.85 ETS 186.66 ZAI[ 169.55 ETE
PLAN(TOCENTR|C CONIC

C3 11.725 VHL 3.424 OLA 16.90 RAL 136.84 RAD 6387.4 V[L 11.537 PTH 2.01VHp

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAY INJ I.(_NG |NJ RT ASC INJ AZMTH IMJ T|NE

90.00 13 6 52 21149.83 -27.21 70.95 355.08 98.17 13 51 2

90.00 5 42 44 4185.24 -.30 171.05 350.24 61.69 6 52 27

100.00 14 37 51 2356.41 -28.37 49.16 354.87 99.84 15 17 8

100.00 6 54 29 3951.90 .52 153.47 349.67 60.11 8 0 18

110.00 16 • 23 2076.32 -31.37 27.15 354.13 104.33 16 41 59

110.00 7 41 24 3804.76 3.13 140._8 348.04 55.94 8 44 49

DIFFERENTIAL C_RRECTION$ MID-COURSE (YJ[CUTION ACCURACY

TOE .0912 111A -.3137 TC3 3.5982 BAu .6002 S&T 2529.1SGR 970.3 3G3 1216.2

ROE -.2121RflA .0603 RC3 1.3096 FAU .27143 RRT .8548 RRF -.9467 RTF -.9001

FD( .5096 FRA-l.7194 FC-ZO.0412 BDP 9236 _ 2708.9 R23 -.2862 R13 -.9192

ROE .2309 BRA .3195 BC3 3.9_91F_P 4034 64;| 2666.5 $GZ 477.6 THA 18.78

3191.3 -1.88 153.77

ORBIT DETERMINATION ACCURACY

ST 230.1SR 369.1SS 497.0

CRT -.6044 CRS .7704 CST -.7853

LSA 613.4 MSA 206.2 SSA 131.7

EL1 400.8 EL2 168.8 ALP 115.47

ARRIVAL DATE JUL 17 1965

EARTH TO MARS

190.10 ECC .22912 INC .0335 vl 30.232

167.97 RCA 146.54 APO 233.65 v2 23.699

71.40 ZAC 99.06 ETC 255.66 CLP 143.77

4.347 DpA 4.10 RAp 195.63 ECC 1.1930

PO CST TIM INJ 2 LAT INJ 2 LONG

2049.8 -25.80 82.57

3583.2 -4.28 164.41

1756.4 -26.72 40.75

3351.9 -3.46 146.94

1476.3 -29.09 18.69

3204.8 -1.36 134.48

ORBIT DETERMINATION ACCURACY

ST 236.3 SR 357.3 SS 490.6

CRT -.6798 CRS .7321CST -.8027

LSA 602.7 MSA 210.2 SSA 129.3

ELI 399.3 EL2 155.1ALF 118.98

LAUNCH GATE DEC 7 1964 PLIGHT TIME 224.00

MELIOCEMTR1C CONIC

RL 147.37 LAL .00

RP 231.76 LAP -.02

RC 220.299 GL -.36

PLAMETO(ENTRIC CO441C

C3 11.678 VHL 3.417

LNCH AZMTH LNCH TIME

90.00 13 9 24

90.00 5 34 31

100.00 14 39 55

100.00 6 46 41

110.00 16 8 29

110.00 7 34 36

DISTANCE 505.613

LOL 74.g3 VL 33.191 GAL 2.66 AZL 90.04 HCA 154.85 SMA

LOP 229.78 VP 21.114 GAP 3.13 AZP 89.97 TAL 14.40 TAp

GP 9.37 2AL 58.84 ZAp 141.52 ETS 166.52 ZAE 169.33 ETE

ARRIVAL DATE JUL 19 1965

EARTH TO MARS

189.74 ECC .22781 INC .0543 Vl 30.232

169.25 RCA 146.51Apo 232.96 V2 23.728

79.35 ZAC 99.52 ETC 255.64 ELF 142.50

DLA 16.35 RAL 136.13 RAD 6567.4 VEL 11.535 pTH 2.01 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

2626.34 -26.99 69.42 354.09 98.91 13 53 13

4203.06 .14 172.15 349.37 61.68 G 44 34

2336.42 -28.13 47.73 353.87 100.56 15 18 52

3970.20 1.15 154.47 348.81 60.13 7 52 51

2059.32 -31.08 25.91 353.10 105.01 16 42 49

3820.08 3.71 141.48 347.20 55.99 8 38 16

4.257 DpA 4.70 RAp 195.62 ECC 1.1922

PO CST TIM INJ 2 LAT INJ 2 LONG

2028.5 -25.48 61.08

3603.1 -3.65 165.52

1736.4 -26.38 39.36

3370.2 -2.84 147.95

1459.3 -28.71 17.51

3220.1 -.77 135.28

ORBIT DETERMINATION ACCURACY

ST 246.9 3R 343.8 SS 483.7

CRT -.7531CRS .6632 CST -.7924

LSA 590.6 MSA 221.9 SSA 122.6

EL1 399.5 EL2 139.8 ALF 122.95

DIFPERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TDE .1044 TRA -.3023 TC3 3.5318 BAU .5950 SET 2477.2 $64R 1044.6 SG3 1269.7

ROE -.2026 RRA .0709 RC3 1.4310 FAU .26223 RRT .8613 RRF -.9574 RTF -.8967

POE .4476 FRA-t.RR96 FC-20.9226 BSP 9145 SGB 2688.4 R23 -.2995 R13 -.9203

00E .2261BRA .3124 6C3 3.6107 FSP 4224 SG1 2641.9 SG2 497.7 THA 20.73

LAUNCH DATE DEC 7 1964 FLZ GHT TIME 226.00

HELIOCENTRIC COMIC DISTANCE 509.381 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL 33.172 GAL 2.69 AZI_ 90.12 HCA 155.66 SMA 189.40 ECC .22657 INC .1147 Vl 30.232

RP 231.38 LAp -.05 LOP 230.79 VP 21.129 GAP 2.75 AZP 89.89 TAL 14.67 TAp 170.53 RCA 146.49 APO 232.31 V2 23.766

RC 222.292 GL -1.15 GP 9.95 ZAL 58.38 ZAp 140.14 ETS 166.37 ZAE 168.87 ETE 87.09 ZAC 100.03 ETC 255.62 CLP 141.20

PLANETOCENTRIC COMIC

C3 11.638 VHL 3.411DLA 15.72 RAL 135.43 RAG 6567.4 VEL 11.334 PTH 2.01VHp 4.172 OpA 5.34 RAp 195.60 ECC 1.1913

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 12 33 2604.74 -26.73 87.74 355.10 99.71 13 55 57 2004.7 -25.11 59.44

90.00 S 25 49 4225.21 .65 173.39 348.51 61.69 6 36 14 3625.2 -2.94 166.76

100.00 14 42 34 2314.43 -27.84 46.15 352.87 101.34 15 21 8 1714.4 -26.00 37.84

100.00 6 38 29 3990.75 1.84 153.60 347.96 60.16 7 45 O 3390.7 -2.14 149.08

110.00 16 10 6 2040.56 -30.74 24.56 352.07 105.74 16 44 6 1440.6 -28.28 16.22

110.00 7 27 26 3837.38 4.37 142.39 346.39 56.08 8 31 24 3237.4 -.11 136.18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1186 TRA -.2933 TC3 3.4520 BAU .5896 SET 2418.4 8GR 1128.0 SG3 1324.4 ST 261.2 SR 328.2 33 478.1

ROE -.1920 RRA .0992 RC3 1.5638 FAU .29325 RRT .8651RRF -.9662 RTF -.8924 CRT -.8159 CRS .6221 CST -.7460

POE .3697 FNA-2.0702 FC-21.8144 BSP 9035 St,,8 2668.5 R23 -.3105 R13 -.9219 LSA 577.4 MSA 241.6 SSA 113.1

ROE .2257 BRA .3096 9C3 3.7897 FSP 4410 SG1 2616.8 SG2 522.8 THA 22.94 ELI 400.9 ELI 123.7 ALF 127.12

ARRIVAL DATE JUL 21 1965
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JPL TM 33-1(X) EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAI"E DEC 7 1964

HELIOCENTRIC CO_IC

RL 147.57 LAL .00 LOL 74.93 VL

gP 251.01 LAP -.08 LCHP 251.81 VP

RC 224.266 GL -2.01 GP 10.59 ZAL

PLANETOCENTRIC CONIC

C3 11.605 VHL 3.407

LNCN AZMTN LNCH TIME

90.00 15 16 19

90.00 5 16 35

100.00 14 45 48

100.00 6 29 47

110.00 16 12 13

110.00 7 19 52

DIFFERENTIAL CORRECT|ONS

TOE .1346 TRA -.2867 TC3 3.3585 BAU °5846

RC3 1.7081 FAU .30425

FC-22.6975 BSP 8950

8C3 3.7679 FSP 4607

ROE -.1795 RRa .1217

FOE .2733 PRA-2.2565

BDE .2244 BR4 .3115

LAUNCH DATE DEC 7 1964

HELIC_CENTRIC CONIC

RL 147.37 LAL .O0 LO4- 74.93 VL 33.137 GAL

RP 230.62 LAP -.11 LOP 232.83 VP 21.163 GAp

FLIGHT TIME 228.00 ARRIVAL DATE JUL 23 1965

DISTANCE 513.162 EARTH TO MARS

55,154 GAL 2.73 AZL 90.21HCA 156.88 IMA 189.08 ECC .22540 |NC .2052 vl 30.232

21.145 GAP 2.37 AZP 89.81 TAL 14.92 TAp 171.79 RCA 146.46 APO 231.69 V2 23.807

57.96 ZAp 138.72 ETS 166.21 ZAE 168.17 ETE 94.29 ZAC 100.58 ETC 255.60 CLP 139.86

DLA 15.02 RAL 134.75 RAD 6567.4 VEL 11.532 PTH 2.01VHp 4.091DpA 6.05 RAp 195.57 ECC 1.1910

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2578.88 -26.42 65.91 352.11 100.58 13 59 16 19•8.9 -24.69 57.67

4249.87 1.65 174.76 34•.68 61.73 6 27 25 3649.9 -2.14 168.14

2290.29 -27.51 44.44 351.86 102.19 15 25 58 1690.3 -25.55 36.18

4013.70 2.62 156.86 34•.14 60.21 7 36 41 3413.7 -1.36 150.34

2019.90 -30.55 23.07 351.03 106.54 16 45 53 1419.9 -27.79 14.82

3856.85 5.11 143.41 345.59 56.16 8 24 9 3256.9 .63 137.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2353.0 SGR 1220.8 SG3 13•9.1 ST 280.0 SR 310.5 SS 476.3

RRT .8664 RRF -.9•34 RTF -.8871 CRT -.8682 CRS .5495 CST -.6593

8GB 2650.8 R23 -.3184 R13 -.9240 LSA 564.6 MSA 269.6 SSA 101.3

861 2592.4 862 553.4 THA 23.45 ELI 404.3 EL2 106.• ALP 131.60

FLIGHT TIME 230.00 ARRIVAL DATE JUL 25 1965

DISTANCE 516.956 EARTH TO MARS

2.•8 A ZI_ 90.30 HCA 13•.89 SHA 188.77 ECC .22429 INC .3021 vt 30.232

2.00 AZP 89.•2 TAL 15.15 TAp 173.04 RCA 146.43 Apo 231.12 92 25.847

RC 226.222 GL -2.95 GP 11.28 ZAL 57.58 ZAp 13•.25 ETS 166.05 ZAE 167.25 ETE 100.7• ZAC 101.17 ETC 255.58 CLP 138.49

PLANETOCENTRIC CONIC

C3 11.580 VHL 3.403 OLA 14.23 RAL 134.08 RAD 656•.4 VEL 11.531 pTH 2.01VHp 4.014 OpA 6.83 RAp 195.54 ECC 1.1906

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 13 20 45 2550.55 -26.05 63.92 351.11 101.51 14 3 16 1950.6 -24.20 55.74

90.00 5 6 47 4277.31 2.53 1•6.29 346.8• 61.•9 6 18 5 367•.3 -1.26 169.67

100.00 14 49 40 2263,79 -27.11 42.57 350.85 103.10 15 27 24 1663.8 -25.04 34.38

100.00 6 20 33 4039.30 3.48 138.2• 346.34 60.29 7 27 53 3439.3 -.50 151.74

110.00 16 14 53 1997.15 -29.90 21.46 349.99 10•.40 16 48 10 1397.2 -27.23 13.28

110.00 7 11 30 3878.70 5.94 144.56 344.82 56.2• 8 16 29 3278.7 1.47 138.33

DIFFERENTIAL CORRECTIONS NID-COURS4[ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TDE .1513 TRA -.2825 TC3 3.2517 8AU .5804 8GT 2281.1 SGR 1324.6 SG3 1434.2 ST 301.7 SR 290.4 88 482.3

ROE -.1648 RRA .1469 RC3 1.8657 FAU .31527 RRT .8652 RRF -.9792 RTF -.8806 CRT -.9070 CR8 .4694 CST -.5328

FOE .1572 FRA-2.4517 FC-23.5706 OSP 8868 SGB 283•.7 R23 -.3222 R13 -.9270 LSA 553.7 MSA 305.7 SSA 88.9

BDE .2238 BRA .3184 BC3 3.7489 FSP 4803 SGI 25•1.1 $G2 589.2 THA 28.29 EL1 408.9 EL2 90.2 ALP 136.20

LAUNCH DATE DEC 7 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC DISTANCE 520.763 EARTH TO MARS

RL 147.37 LAL ,00 LOL 74.93 VL 33.121 GAL 2.79 AZL 90.41HCA 158.91 SMA 188.49 ECC .22325 |NC .4070 vl 30.232

RP 230.24 LAP -.15 LOP 233.85 VP 21.184 GAP 1.64 AZP 89.62 TAL 15.37 TAp 174.28 RCA 146.41APO 230.57 v2 23.887

RC 228.159 GL -3.98 GP 12.04 ZAL 57.25 ZAP 135.73 ETS 165.87 ZAE 166.12 ETE 106.44 ZAC 101.83 ETC 255.55 CLP 137.07

PLANETOCENTRIC CONIC

CS 11.564 VML 3.401DLA 13.35 RAL 133.41RAO 6567.4 VEL 11.530 pTH 2.01VHp 5.941DpA 7.68 RAp 195.51ECC 1.1903

LNCM AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 25 54 2519.33 -25.61 61.75 350.10 102.51 14 7 53 1919.5 -23.63 53.64

90.00 4 58 21 430•.76 3.51 1•8.00 346.08 61.88 6 8 9 3707.8 -.28 171.36

100.00 14 54 13 2234.70 -26.65 40.53 349.83 104.07 15 31 27 1654.7 -24.45 32.42

100.00 G 10 43 408•.82 4.44 159.84 545.57 60.41 7 18 31 5467.8 .47 153.31

110.O0 16 18 8 19•2.10 -29.37 19.69 548.93 108.32 16 51 0 1372.1 -26.59 11.61

110.00 • 3 17 3903.19 6.86 145.86 344.07 56.43 8 8 20 3303.2 2.40 139.61

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1881 TRA -.2809 TC3 S.1293 BAU .5773 SGT 2201.5 S_R 1440.6 SG3 1489.2 ST 324.9 8R 267.8 SS 499.7

ROE -.1474 RRA .1753 RC3 2.0381FAU .32624 RRT .8615 RRF -.9839 RTF -.8725 CRT -.9306 CRS .3916 CST -.3737

FOE .0180 FRA-2.6568 FC-24.4240 BSP 8818 SGB 2630.9 R23 -.3214 R13 -.9312 LSA 547.5 MSA 348.4 SSA 76.8

BDE .Z238 BRA .3311 BC3 3.7345 FSP 4999 SGt 2554.3 862 630.4 THA 31.55 £L1 414.0 ELZ 76.9 ALF 140.90

LAUNCH DATE DEC • 1964 FLIGHT TIME 234. O0 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC C.CNIC OISTANCE 524.583 EARTH TO MARS

RL 147.37 LAL .00 LOt. •4.93 VL 33.106 GAL 2.81 AZL 90.52 HCA 159.94 SMA 188.22 ECC .22226 INC .5237 vl 30.232

RP 229.8S LAp -.18 L(_ 234.87 VP 21.205 GAP 1.28 AZP 89.51 TAL 15.57 TAp 175.51 RCA 146.39 APO 230.06 V2 23.927

RC 230.078 GL -5.11GP 12.88 ZAL 56.96 ZAP 134.16 ETS 165.69 ZAE 164.79 ETE 111.29 ZAC 102.55 ETC 255.52 CLP 135.62

PLANETC_ENTRIC CONIC

C3 11.559 VHL 3.400 DLA 12.36 RAL 132.75 RAO 6567.4 VEL 11.550 pTH 2.01VHp 3.874 DpA 8.62 RAp 195.47 ECC 1.1902

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A Z'MTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 31 47 2485.33 -25.09 59.40 349.09 103.58 14 15 13 1885.5 -22.97 51.37

90.00 4 45 11 4341.60 4.59 179.89 345.32 62.03 5 57 32 5741.6 .82 173.25

100.00 14 59 28 2202.76 -26.10 38.32 348.80 105.11 15 36 11 1602.8 -23.77 30.29

100.00 6 0 11 4099.60 5.51 161.60 344.82 60.57 7 8 31 3499.6 1.55 155.05

110.00 16 22 1 1944.47 -28.77 1•.77 347,87 109.31 16 54 25 1344.5 -25.86 9.80

110.00 6 54 8 3930.65 7.89 147.32 343.35 56.63 7 59 39 3330.7 5.45 141.05

DIFFERENTIAL CORRECTIONS MID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1858 TRA -.2831TC3 2.9911BAU .5761 SGT 2115.0 SGR 1569.3 863 1542.6 ST 351.1SR 242.9 SS 531.5

ROE -.1266 RRA .2068 RC3 2.2254 FAU .33686 RRT .8547 RRF -.9876 RTF -.8622 CRT -.9346 CRS .5344 CST -.1938

FOE -.1472 FRA-2.8631 FC-25.2289 8SP 8806 SG8 2633.6 R23 -.3153 R13 -.9365 LSA 553.2 MSA 393.0 SSA 65,4

BDE .2Z48 BRA .5506 8C3 3.7281 FSP 5198 SG1 2545.1 $62 677.0 THA 35.24 EL1 420.8 EL2 72.1 ALF 145.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 196&)

LAUNCH DATE DEC 7 196A FLIGHT 711_ 236.00 ARRIVAL DATE JUL 31 1965

HEL|OCENTRIC CON|C DISTANCE 528.417

RL 147.37 LAL .00 LOL 74.93 VL 33.092 GAL 2.84 AZL 90.65 HCA 160.97 SMA

R_ 229.47 LAP -.21 LC_P 233.90 VP 21.229 LAp .93 AZP 89.38 TAL 15.75 TAp

RC 231.973 GL -6.36 GP 13.80 ZAL 56.71 ZAp 132.54 ETS 165.49 ZAE 163.29 ETE

PLANETOCENTRIC CON|C

C3 11.569 VHL 3.401DLA 11.24 RAL 132.09 RA0 8567.4 VEL 11.531 pTH 2.01VHp

LNCH AZMTH LNCH TIME L-I TINE INJ LAT

90.00 13 38 29 2448.25 -2A.47

90.00 4 33 11 4379.23 5.79

100.00 15 5 29 2167.66 -25.45

100.00 5 48 52 4135.05 6.69

110.00 16 26 33 1914.02 -ZB.06

110.00 6 44 18 3961.46 9.04

DIFFERENTIAL CORRECTIONS

TOE .2167 TRA -.2748 TC3 2.8809 BAU .5840

RDE -.0978 RRA .2461RC3 2.4411FAU .34877

FOE -.3803 FRA-3.1165 PC-26.0983 BSP 8555

8DE .2377 8RA .3689 8C3 3.7760 FSP 5313

EARTH TO MARS

187.97 ECC .22133 INC .6522 vl 30.232

176.TZ RC& 146.37 kPO 229.58 V2 23.968

115.40 ZAC 103.35 ETC 233.48 CLP 134.12

3.811DpA 9.65 RAp 195.45 ECC 1.1904

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

56.85 348.06 104.72 14 19 17 1648.3 -22.21 48.90

182.01 344.59 62.23 5 46 10 3779.2 2.03 173.33

35.91 347.75 106.23 13 41 37 1367.7 -22.99 27.98

163.57 344.10 60.80 6 37 47 3335.1 2.75 157.00

15.68 346.79 110.37 16 58 27 1314.0 -25.03 7.82

148.96 342.66 56.89 7 50 20 3361.5 4,62 142.66

NID-COURSE ExECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2048.6 SGR 1721.5 SG3 1603.1 ST 395.9 SR 213.7 $9 393.8

RRT .8492 RRF -.9906 RTF -.8531 CRT -.8880 CRS .3223 CST .0529

868 2675.8 R23 -.2976 R13 -.9432 LSA 600.3 MSA 440.8 SSA 32.0

861 2376.4 SG2 722.8 THA 39.18 EL1 441.2 [L2 88.2 ALP 153.23

LAUNCH OATS DEC 7 1964 FLIGHT TIME 238.00 ARRIVAL DATE AUG Z 1963

HELIOCENTRIC CONIC DISTANCE 532.259

RL 147.37 LAL .DO LOt. 74.93 VL 33.078 GAL 2.86 AZL 90.80 HCA 162.00 SMA

RP 229.09 LAP -.23 LOP 236.93 VP 21.254 GAp .59 AZP 89.24 TAL 15.92 TAp

RC 233.848 GL -7.7A GP 14.82 ZAL 56.53 ZAP 130.86 ETS 165.29 ZN[ 161.61 ETE

PLANETC)CENTRIC CONIC

C3 11.396 VHL 3.405 DLA 9.99 RAL 131.42 RAD 6387.4 VEL |1.§32 pTM 2.01 VHp

EARTH TO MARS

187.74 ECC .22046 INC .7935 vl 30.232

177.92 RCA 146.33 APO 229.13 V2 24.009

118.81ZAC 106.23 ETC 235.43 CLP 132.59

LNCH AZ_ITH LNCH TIME L-[ TINS INJ LAT INJ LONG

90.00 13 46 7 2407.19 -23.73 34.06 347.01 105.92 14 26 14

90.00 4 20 15 4421.25 7.12 184.39 343.90 62.52 5 33 56

100.00 15 12 23 2128.93 -24.69 33.28 346,70 107.41 15 47 52

100.00 3 36 39 4174.74 8.00 163.78 343.42 61.10 6 48 14

110.00 16 31 51 1880.28 -27.24 13.40 34§.69 111.49 17 3 11

110.00 6 33 41 3996.15 10.33 150.83 342.01 37.23 7 40 17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2310 TRA -.2869 TC3 2.6963 BAU .5873 SGT 1940.1 STiR 1880.4 SG3 1650.0

RDE -.0674 RRA .2662 RC3 2.6808 FAu .35799 RRT .8345 RRF -.9928 RTF -.8376

FOE -.6014 FRA-3.3286 FC-26.7275 BSP 8742 SGB 2701.8 R23 -.2793 R13 -.9528

BOE .2406 BRA .4053 BE3 3.7883 FSP 3519 SG1 2387.7 SG2 776.9 THA 43.93

3.735 DpA 10.78 RAp 195.43 ECC 1.1908

INJ RT ASC INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1807.2 -21,32 46.22

3821.3 3.38 177.70

1528.9 -22.08 23.46

3374.7 4.09 159.18

1280.3 -24.08 3.86

3398.2 5,94 144.49

ORBIT DETERMINATION ACCURACY

ST 419.1 SR 193.2 SS 66T.3

CRT -.7734 CR9 .&157 CST .2000

LSA 878.7 MSA 4A2.6 8SA 4A.2

EL1 447.0 EL2 114.8 ALF 138.92

LAUNCH DATE DEC ? 1964 FLIGHT TINE 240.00 ARRIVAL DATE AUG 4 1963

_[LIOCEN;RIC COk|C DISTAHCE 536.11A

RL 147.37 LAL .00 LOt. 74.93 VL 33.066 GAL 2.87 AZL 90.96 HCA 163.03 SMA

Re 228.70 LAP -.28 LOP 237.96 VP 21.281 GAp .2§ AZP 89.09 TAL 16.07 TAp

RC 233.T03 GL -9.29 GP 15.93 ZAL 36.42 ZAP 1LKJ.12 ET$ 165.08 ZA[ 159.T7 [TE

PLAMETOCENTRIC CONIC

C3 11.643 VHL 3.412 DLA B.56 RAL 130.74 RAD 6567.4 VEL 11.334 PTH 2.01VHP

LNCH AZMTH LNCH TIME L-I lIME |NJ LAX

90.00 13 34 4A 2361.B7 -22.85

90.00 4 6 12 4468.33 8.59

100.O0 13 20 13 2086.11 -23.79

100.00 3 23 23 4219.33 9.46

110.00 16 37 38 1842.87 -26.29

110.O0 6 22 9 4033.32 11.76

DIFPERENTIAL CORRECTIONS

TOE .2468 TRA -.3003 TC3 2.4997 BAU .3963

ROE -.0286 RRA .3334 RC3 2.9018 FAU .36679

POE -.8713 FRA-3.3373 FC-27.2687 BSP 8932

BOE .2484 BRA .4487 BC3 3.8300 FSP 5688

EARTH TO MARS

187.32 ECC .21963 |NC .9551 vl 30.232

179.10 RCA 146.34 kPO 228.71 V2 24.049

121.64 Z&C 103.21ETC 253.38 CLP 131.01

3.705 OpA 12.03 RAp 195.44 ECC 1.1916

IM3 LONG INJ RT ASC IN3 AZNTH INJ TIME PO CS_ TIM INJ 2 LAT INJ 2 LONG

51.03 345.96 107.20 14 34 6 1761.9 -20.28 43.30

187.06 343.25 62.91 3 20 40 3868.3 4.89 180.34

30,42 345.63 108.66 15 55 1 1486.1 -21.02 22.72

188.29 342.78 61.51 6 33 42 3619.3 3.58 161.65

10.91 344.59 112.68 17 8 41 1242.9 -22.98 3.31

152.95 341.41 57.67 7 29 24 3435.3 7.41 14S.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1828.2 SGR 2060.3 SG3 1695.3 ST 444°6 SR 186.2 SS 766.7

RRT .8151RRF -.9946 RTF -.8162 CRT -.5174 CRS .6068 CST .3338

6GB 2754.5 R23 -.2530 R13 -.9619 LSA 792.4 MSA 437.0 SSA 36.9

661 2626.2 662 831.0 THA 49.18 ELI 456.4 EL2 153.3 ALF 166.14

LAUNCH DATZ DEC 7 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 6 1965

HELI'_ENTRIC CONIC DISTANCE 539.980

RL 147.37 LAL .00 LOL 74.g3 VL 33.054 GAL 2.89 AZL 91.14 HCA 164.07 SMA

RP 228.31 LAp -.31 LOP 239.00 VP 21.309 GAP -.08 A ZP 88.91 TAL 16.21 TAp

RC 237.337 GL -11.03 GP 17.22 ZAL 56.38 ZAp 127.31ETS 164.86 ZAE 157.76 ETE

PL&M[TO(_[NIWIC CONIC

C3 11.724 VHL 3.424 DLA 6.95 RAL 130.04 RAO 6567.4 VEL 11.537 pTH 2.01 vHp 3.663 OpA

LNCH AZMTH LNCH TINS L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

90.00 tA 4 31 2311.67 -21.80 47.73 34A.89 108.53 1A A3 3

90.00 3 30 30 4321.35 10.22 190.11 342.66 63.45 5 6 12

100.00 13 29 11 2038.60 -22.72 27.30 344.54 109.97 16 3 9

100.00 3 8 51 4269.6_ 11.08 171.15 342.21 62.06 6 20 1

110.00 16 45 1 1801.26 -25.16 8.20 34).47 113.94 17 15 2

110.00 6 9 30 4079.76 13.37 155.39 340.87 58.24 7 17 30

DIFFERENTIAL CORRECTIONS N[D-COUR_ EXECUTION ACCURACY

TOE .Z125 TRA -.3178 TC3 2.2846 BAU .6111 SGT 1711.0 SGR 2260.3 SG3 1733.8

ROE .0197 RRA .3873 RC3 3.1596 FAU .37420 RRT .7886 RRF -.9959 RTF -.7880

FOE-1.1836 FRA-3.7848 FC-27.6326 O_P 9278 $GB 2834.9 R23 -.2198 R13 -.9714

BO[ .2836 BRA .5010 BC3 3.8990 FSP 5852 SG1 2693.9 662 882.8 THA 54.84

EARTH TO MARS

187.32 ECC .21886 INC 1.1360 vl 30.232

180.28 RCA 146.32 APO 228.31 V2 24.090

123.96 ZAC 106.32 ETC 255.31CLP 129.39

13.41 RAp 195.48 ECC 1.1929

PO CST TIM INJ 2 LAT INJ 2 LONG

1711.7 -19.07 40.12

3921.3 6.57 183.33

1438.6 -19.79 19.72

3669.T T.2S 164.43

1201.3 -21.71 .73

3479.8 9.07 148.93

ORBIT DETERN1NATION ACCURACY

ST 470.1SR 209.0 SS 889.9

CRT -.1424 CRS .8116 CST .4436

LSA 933.5 NSA 429.2 SSA 30.5

ELI 471.3 EL2 206.3 ALF 173.32
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE DEC 7 19_4

HELIOCENTRIC CO(qIC

RL 147,37 LAL .00 LOL

RP 227.92 LAp -.35 LOAP 240.04 VP 21.339 GAP -.40

RC 239.350 GL -12.99 GP 18.64 ZAL 56.43 ZAp 125.13

PLANETOCENTRIC CONIC

CS 11.843 VHL 3.441DLA $.12 RAL 129.31RAD 6587.5

LNCH AZMTH LNCH _IME L-I TIME

90.00 14 15 37 2255.81

90.00 3 3] 54 4581.44

100.00 15 39 22 1985.67

100.00 4 52 50 4326.82

110.00 16 53 8 1754.79

110.00 5 55 33 4130.46

DIFFERENTIAL CORRECTIONS

FLIGHT TIME 244.00 ARRIVAL DATE AUG 8 1965

DISTANCE 543.858 EARTH TO MARS

74.93 VL 33.043 GAL 2.90 AZL 91.34 HCA 165.11 SMA 187.13 ECC .21813 INC 1.3425 vl 30.232

AZP 88.70 TAL 16.33 TAp 181.44 RCA 146.31Apo 227.94 V2 24.132

ETS 164.64 ZAE 155.59 ETE 125.84 ZAC 107.57 ETC 255.23 CLP 127.72

VEL 11.543 pTH 2.01VHp 3.629 DpA 14.95 RAp 195.55 ECC 1.1949

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

-20.55 44.11 343.92 109.92 14 53 12 1655.8 -17.65 36.64

lZ.02 193.80 342.18 64.17 4 50 15 3981.4 8.45 188.74

-21.45 23.88 343.46 111.34 16 12 28 1385.7 -18.36 18.45

12.88 174.43 341.72 62.79 6 4 57 3726.8 9.14 167.65

-23.85 5.23 342.34 115.25 17 22 23 1154.8 -20.25 357.94

15.17 158.22 340.41 58.99 7 4 23 3530.5 10.95 151.66

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1596.5 $GR 2487.7 SG3 1767.4 ST 496.9 SR 273.1 SS 1042.6

RRT .7551RRF -.9970 RTF -.7534 CRT .2055 CR8 .9323 CST .5359

SGB 2955.9 R23 -.1818 R13 -.9803 LSA 1109.1MSA 421.6 88A 24.9

SGt 2806.6 SG2 927.7 THA 60.63 EL1 501.3 EL2 264.9 ALF 8.97

FLIGHT TIME[ 246.00 ARRIVAL DATE AUG 10 1965

DISTANCE 547.746 EARTH TO MARS

2.91 AZL 91.58 HCA 166.15 SMA 186.93 ECC .21744 INC 1.3803 V1 30.232

-.72 AZP 88.47 TAL 16.43 TAp 182.§8 RCA 146.30 APO 227.60 v2 24.173

TOE .2795 TRA -.3565 TC3 2.0628 BAU .6349

ROE .0814 RRA .4511 RC3 3.4388 FAU .38054

F08-1.5505 FRA-4.0212 FC-27.8185 8SP 9680

BDE .2911 8RA .5628 BC3 4.0101 FSP 5969

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL 33.033 GAL

RP 227.53 LAp -,38 LOP 241.09 VP 21.369 GAP

RC 241.142 GL -15.22 GP 20.24 ZAL 56.60 ZAp 123.48

PLANETOCENTRIC CONIC

C3 12.018 VHL 3.466 OLA 3.02 RAL 128.33 RAD 6367.5

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 14 28 16 2193.27 -19.05 40.14

90.00 3 15 2 4650.09 14.02 197.65

100.00 15 51 1 1926.36 -19.93 20.13

100.00 4 34 _8 4392.24 14.89 178.26

110.00 17 2 30 1702.65 -22.29 1.98

110.00 5 39 59 4188.72 17.18 161.54

O|FFERENT|AL CORRECTIONS

TOE .2933 TRA -.3610 TC3 1.8182 8AU .6663

ROE .1388 RRA .5250 RC3 3.7282 FAU .38434

FDE-1.9596 FRA-4.ZA82 FC-27.6912 BSP 10233

BOE .3334 8RA .6372 BC3 4.1480 FSP 6078

ETS 164.41 ZAE 133.25 ETE 127.33 ZAC 108.98 ETC 255.13 CLP 126.02

VEL 11.550 pTH 2.02 VHP 3.605 DpA 16.66 RAp 195.69 [CC 1.1978

INJ RT ASC ]NJ AZMTH INJ TIME PC, CST TIM INJ 2 LAT INJ 2 LONG

342.76 111.36 15 4 50 1393.3 -15.98 32.81

341.77 65.15 4 32 32 4030.1 10.56 190.68

342.38 112.73 16 23 8 1326.4 -16.68 12.85

341.34 63.78 5 48 10 3792.2 11.24 171.36

341.22 116.61 17 30 53 1102.7 -18.54 354.86

340.06 59.98 6 49 48 3588.7 13.06 154.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1476.8 SG_ 2739.5 SG3 1788.5 ST 518.3 SR 377.7 S8 1217.2

RRT .7084 RRF -.9978 RTF -.7055 CRT .4253 CRS .9779 CST .5993

SGB 3112.2 R23 -.1423 R13 -.9876 LSA 1311.9 NSA 413.9 SSA 20.4

SGI 2958.8 SG2 965.1 THA 66.44 ELI 556.8 EL2 318.2 ALF 26.45

LAUNCH OATE DEC 7 1954 FLIGHT TIME 248.00 ARRIVAL DATE AUG 12 I965

HELIOCENTRIC CONIC OISTANCE 551.645 EARTH TO MAR S

RL 147.37 LAL .00 LOL 74.93 VL 33.023 GAL 2.92 AZL 91.86 HCA 167.20 SMA 186.78 ECC .21679 INC 1.8567 VI 30.232

RP 227.14 LAp -.41 LOP 242.13 VP 21.402 GAP -1.03 AZP 88.19 TAL 16.52 TAp 183.72 RCA 146.29 APO 227.28 V2 24.214

RC 242.914 GL -17.76 GP 22.05 ZAL 56.90 ZAp 121.43 ET8 164.18 ZAE 150.71ETE 128.49 ZAC 110.58 ETC 255.00 CLP 124.26

PLANETOCENTRIC CONIC

C3 12.267 VHL 3.502 OLA .81RAL 127.69 RAO 8587.5 VEL 11.561 pTH 2.02 VHp 3.594 DpA 18.57 RAp 195.90 ECC 1.2019

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 14 42 50 2122.79 -17.24 35.75 341.73 112.82 15 18 13 1522.8 -14.00 28.57

90.00 2 53 48 4729.30 16.24 202.41 341.53 66.48 4 12 36 4129.3 12.92 195.31

100.00 16 4 28 1839.50 -18.12 15.99 341.33 114.19 16 35 27 1259.5 -14.70 8.87

100.00 4 14 30 4467.82 17.11 182.77 341.12 65.11 3 29 18 3867.6 13.61 175.73

110.00 17 13 21 1643.67 -20.46 358.41 340.12 118.00 17 40 45 1043.9 -16.55 351.46

110.00 3 22 28 4256.23 19.43 165.47 339.88 61.31 6 33 22 3636.2 15.46 158.61

DIFFERENT|AL C_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3063 TRA -.3893 TC3 1.3624 8AU .7090 SGT 1361.8 8GR 3027.1 SG3 1799.4 ST 537.3 SR 527.7 SS 1423.9

ROE .2596 RRA .8142 RE3 4.0312 FAU .38602 RRT .6461RRF -.9984 RTF -.6423 CRT .5574 CR8 .9931 CST .6475

F08-2.4333 FRA-4.4777 FC-27.2440 BSP 10933 9G8 3319.3 R23 -.1050 R13 -.9928 LSA 1538.4 MSA 407.1 SSA 18.5

BOE .4013 BRA .7271 8C3 4.3234 FSP 6118 SG1 3167.2 $82 993.5 THA 71.96 EL1 664.6 EL2 354.2 ALF 44.07

LAUNCH DATE DEC 7 1984 ARRIVAL DATE AUG 14 1965FLIGHT TIME 250.00

DISTANCE 355.555 EARTH TO MARS

2.93 AZL 92.18 HCA 168.25 SMA 186.63 ECC .21619 [NC 2.1822 vl 30.232

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL 33.015 GAL

RP 226.78 LAP -.44 LOP 243.19 VP 21.435 GAP -1.33 AZP 87.86 TAL 16.59 TAp 184.84 RCA 146.28 APO 226.98 V2 24.256

RE 244.866 _ -20.89 _ 24.11 ZAL 57.38 ZAP 119.34 ETS 163.95 ZAE 147.97 ETE 129.36 ZAC 112.42 ETC 254.83 CLP 122.46

PLAN_TOCENTRIC CONIC

C3 12.82T VIAL 3.553 DLA -2.$8 RAL 128.77 RAD 6567.3 VEL 11.576 PTH 2.02 VHP 3.598 OpA 20.72 RAp 196.21 ECC 1.2078

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 14 59 48 2042.88 -15.06 30.88 340.78 114.27 15 33 30 1442.7 -11.66 23.86

90.00 2 29 27 4821.77 18.86 208.12 341.52 68.31 3 49 49 4221.8 15.55 200.82

100.00 16 20 7 1783.54 °13.94 11.40 340.35 115.63 16 49 51 1183.5 -12.36 4.44

100.00 3 51 48 4536.12 19.55 188.19 341.13 66.93 5 7 44 3956.1 18.26 180.94

110.00 17 26 2 1377.20 -18.28 354.47 339.08 119.40 17 52 19 977.2 -14.22 347.70

110.00 5 2 23 4333.23 21.94 170.23 339.1)4 63.11 6 14 38 3735.2 18.16 163.14

O|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3163 TRA -.4280 TC3 1.2914 BAU .7638 SGT 1252.3 SGR 3355.4 SG3 1795.6 ST 550.2 SR 729.2 SS 1660.5

ROE .3926 RRA .7230 RC3 4.3362 FAU .38463 RRT .3604 RRF *.9998 RTF -.5559 CRT .6323 CRS .9979 CST .6793

FDE-2.9759 FRA-4.7043 FC-28,3704 BSP 11792 _ 3581_5 R23 -.0723 R13 -.9962 LIA 1852.2 HSA 401.1 SSA 13.2

8DE .5041 BRA .8377 BC3 4.5244 FSP 6086 881 3435.2 882 1013.1 THA 77.04 EL1 834.0 EL2 372.7 ALF 57.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 196,4)

LAUNCH 0ATE 0EC 7 1964 FLIGHT TIM( Z52.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CC_|C

RL 147.37 LAL .00 L(_L 74.93 _L

RP 226.36 LAp -.46 LOP 244.24 VP

RC 246.398 GL -24.06 GP 26.46 ZAL

PL&NETC)_ENIRI( CO_IC

C3 13.151 VHL 3.626

LNCH AZNTH LNCH TIME

90.00 15 19 51

90.00 2 1 4

100.00 16 38 39

100.00 3 24 56

110.00 17 41 2

110.00 4 39 4

DIFFERENTIAL CORRECTIONS

TOE .3238 TRA -.4610 TC3 1.0174 8AU .8327

ROE .S661RRA .8371RC3 4.6255 FAU .37913

F08-3.5707 FRA-4.9142 FC-24.9587 831= 12824

BOE .6539 8RA .9732 BC3 4.7361F_P 5973

DISTANCE 559.475 EARTH TO MARS

33.006 GAL 2.95 AZL 92.57 HCA 169.30 SMA 186.49 ECC .21662 INC 2.5727 Vl 30.232

21.469 GAp -1.63 AZP 87.47 TAL 16.65 TAp 185.95 RCA 146.26 kpo 226.70 vZ 24.297

56.09 ZAp 117.12 ET5 163.74 ZAE 144.99 ETE 129.98 ZAC 114.54 ETC 254.61CLP 120.61

DLA -5.41RAL 125.73 RAD 6567.5 VEL 11.599 pTH 2.03 VHp 3.624 DpA 23.15 RAp 196.66 ECC 1.2164

L-] T]ME ]NJ LAX |NJ LONG |NJ RT ASC INJ AZMTH ZNJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

1950.57 -12.41 25.41 339.96 115.66 15 52 22 1330.6 -8.86 18.54

4931.33 21.26 215.09 341.B5 70.85 3 23 16 4331.3 18.46 207.55

1696.40 -13.31 6.27 339.50 117.02 17 6 55 1096.4 -9.58 359.47

4660.73 22.20 194.83 341.48 69°45 4 42 39 4060.7 19.21 197.31

1501.06 -15.68 350.09 338.15 120.77 18 6 3 901.1 -11.48 343.50

4428.84 24.71 176.09 340.35 65.39 5 52 53 3828.8 21,20 168,70

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 1158.2 S_R 3729.7 SG3 1771.4 ST 557.1SR 991.1 83 1919.6

RRT .4490 RRF -.9991 RTF -.4A38 CRT .6733 CR$ .9994 CST .6981

SGB 3905.4 R23 -.0463 R13 -.9981 LSA 2195.6 MSA 396.3 SSA 10.3

SG1 3768.7 Sf_?- 1024.1THA 91.42 EL1 1071.2 EL2 381.0 ALF 66.05

LAUNCH DATE DEC 7 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL

RP 225.97 LAp -.51 LOP 245.30 Vp

RC 248.110 GL -28.00 GP 29.20 ZAL

PLANETOCENTRIC CONIC

C3 13.939 VHL S.733

LNCH A214TH LNCH TIME

90.00 15 43 45

90.00 1 27 10

100.00 17 0 38

100.00 2 52 56

110.00 17 58 42

110.00 4 11 23

DIFFERENTIAL CORRECTIONS

TOE .3711TRA -.2593 TC3 1.4626 8AU 1.0749

ROE 1.0327 RRA 1.2782 RC3 5.5801FAU .42241

FDE-5.3861FRA-6.2873 FC-26.2384 8SP 8874

80( 1.1977 ERA 1.3043 8C3 3.7886 F_P 3254

DISTANCE §63.466 EARTH TO MARS

32.999 GAL 2.94 AZL 93.05 HCA 170.36 SMA 186.36 ECC .21512 INC 3.0488 Vl 30.232

21.505 GAP -1.93 AZP 86.99 TAL 16.73 TAp 167.09 RCA 146.27 APO 226.44 V2 24.339

59.02 ZAp 114.73 ETS 163.58 zAE 141.68 ETE 130.47 ZAC 116.99 ETC 254.33 CLP 118.63

DLA -_.14 RAL 124.47 RAD 6567.5 VEL 11,633 pTH

L-[ TIME |NJ LAT

1844.34 -9.21

5062.92 23.94

1596.32 -10.14

4786.16 24.96

1414.47 -12.60

4540.78 27.65

2.04 VHP 3.675 OPA 23.93 RAP 197.25 ECC 1.2294

INJ LONG INJ RT ASC INJ A_MTH INJ TIME PC) CST TIM 1NJ 2 LAT INJ 2 LONG

19.26 339.35 116.90 16 14 30 1244.3 -5.53 12.51

223.81 342.61 74.42 2 51 33 4462.9 21.58 215.94

.53 336.85 118.27 17 27 14 996.3 -6.29 336.86

203.13 342.28 72.99 4 12 45 4186.2 22.39 193.27

345.27 337.39 122.04 18 22 17 814.5 -6,28 338.84

183.46 341.25 69.05 5 27 4 3940.8 24.53 175.87

MID-COURSE ExECuTION ACCURACY O(i_BIT DETERMZNATION ACCL_ACY

ST, T 1457.2 SGR 4890.6 $63 2021.9 gT 665.4 SIR 1726.6 S$ 2T90.9

RRT .7246 RRF -.9996 RTF -.7243 CRT .6618 CRS .9999 CST .9078

SGB 5103.1R_3 -.0442 R|3 -.9986 LSA 3375.6 MSA 399.3 SSA 7.2

SGI 3008.D $G2 980.4 THA 77.32 ELi 1903.0 EL2 376.8 ALF 64.39

L&UNC_ DATE OEC 7 1964 FLIGHT TIME 256.00 ARRIYkL DATE AUG 20 t965

NELIO(ENTRIC CONIC

RL 147.3Y LAL .00

RP 225.58 LAP -.54

RC 249.S03 GL -32.62

PLANET(_EHTRIC CONIC

C3 15.066 VNL 3.884

LNCH AZMTH LNCH TIME

90.00 16 15 4

90.00 0 44 55

100.00 17 29 18

100.00 2 13 23

110.00 16 21 34

110.00 3 37 36

DIFFERENTIAL CORRECTIONS

TOE .3053 TRA -.3771 TC3 .4232 8AU 1.0117

ROE t.1104 RRA 1.2263 R£3 4.9985 F&U .34852

FOE-4.8082 FRA-5.1673 FC-20.0000 031P 15748

80E 1.1516 8RA 1.3555 BC3 5.0164 FSP 5500

DISTANCE 567.340 EARTH TO MARS

LOL 74.93 _L 32.992 GAL 2.93 AZL 93.64 HCA 171.42 SMA 136.24 ECC .21439 INC 3.6430 vl 30.232

LOP 246.37 vP 21.542 GAP -2.21AZP 86.40 TAL 16.72 TAp 188.13 RCA 146.27 APO 226.20 V2 24.361

GP 32.32 2AL 60.44 ZAP 112.34 ETS 163.39 ZA[ 138.17 ETE 130.62 ZAC 119.64 ETC 253.93 CLP 116.74

DLA -13.56 RAL 123.10 RAD 6567.6 VEL 11.682 pTH 2.03 VHP 3,769 DpA 29.05 RAp 198.Z0 ECC 1.2483

L-I TIME INJ LAT [NJ LONG INJ RT ASC 1NJ AZMTH INJ T|ME PC) CST T|M INJ 2 LAT INJ 2 LONG

1714.12 -5.12 11.87 339.26 117.89 16 43 38 1114.1 -1.35 5.22

5228.24 26.49 235.24 344.14 79.60 2 12 4 4628.2 24.78 226.99

1474.62 -6.15 353.70 338.70 119.31 17 53 52 874.6 -2.19 347.14

4942.97 27.63 214.00 343.89 78.11 3 35 46 4343.0 23.71 205.73

1310.92 -8.80 339.66 337.08 123.16 16 43 25 710.9 -4.38 333.37

4679.43 30.65 193.14 343,04 74.06 4 55 36 4079.4 28.16 184.63

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMIMAT|ON ACCURACY

SGT 1038.1Sr_ 4606.9 SG3 1623.7 ST 521.4 SR 1734.4 9s 2438.0

RRT .0604 RRF -.9995 RTF -.0736 CR1 .65AT CR$ 1.0000 CST .6610

$GB 4722.5 R23 -.0111 R13 -.9995 LSA 3012.0 MSA 389.6 SSA 6.6

SG1 4607.7 SG2 1034.6 THA 88.91 ELI 1769.4 EL2 386.4 ALF 78.30

LAUNCH DATE DEC 7 1964 FLIGHT TIR( 258.00 ARRIVAL DATE AUG 22 1965

NELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL

RP 223.19 LAp o.58 LOP 247.43 VP

RC 251.477 GL -38.00 GP 35,96 ZAL

PLAM(TOCENTRIC CONIC

C3 16.906 VHL 4,112

LNCH AZI4TH LNCH TIN(

90.00 16 37 0

90.00 23 45 7

100.00 18 7 Z

100.00 I 21 42

110,00 18 90 41

110.00 2 54 33

OIFFERENTIAL CCNR[CTION9

TO( ,2842 TRA -.8536 TC3 .$STZ BAU 1.1311

ROE 1.5434 RRA 1.4997 RC3 5.0020 FAU .32197

FOE-5.3958 FRA-5.t916 FC-16.4876 8SP 17459

BOE 1.3693 BRA 1.6351 8C3 5.0044 FSP 5024

DISTANCE 571.287 EARTH TO MARS

32,986 GAL 2.93 AZL 94.41 HCA 172.48 SNA 186.13 ECC .21412 INC 4.4064 vl 30.232

21,579 GAP -2.49 AZP 85.63 TAL 16.73 TAP 189.21 RCA 146.27 APO 225.98 VZ 24,423

62.26 ZAP 109.76 ET$ 163,31 ZAi[ 134.24 ETE 130.73 ZAC 123.16 ETC 253.38 CLP 114.69

OLA -18.67 RAt. 121.36 RAD 656?.7 VEL 11.760 pTH 2.06 YHP 3.919 DpA 32.62 RAp 199.43 ECC 1.2782

L-I TIN( INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1531.43 .11 2.77 340.00 118.32 17 22 52 951.4 3.89 336.14

5442.66 28.18 250.68 346.47 87.14 25 15 49 4842.7 27.49 242.08

1325.46 -1.12 545.48 339.32 119.87 18 29 8 725.5 2.86 338.96

5145.87 29.59 226.60 346.37 85.54 2 47 26 4543.9 28.66 219.92

tt68.Tt -4.Z0 333.19 33T.40 123.96 19 10 2g 588.7 .29 328,98

4853.88 33.19 208.05 345.68 81.29 4 15 26 4253.4 31.63 197.17

MID-COURIM[ E_lrCUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 1045.0 SMt $139.1 SG3 1A93.2 97 489.A SR 2253.6 98 2664.8

RRT -.lStO RRF -.9997 RTF .1433 CRT ,6001CRS 1.0000 CST .6024

SG8 5244.3 R23 -.0016 R13 -.9997 LsA 3502.5 NsA 389.6 SSA 5.2

$4;1 5141.2 _Z 1034.g THA gl.65 EL1 2273.2 EL2 388.1 ALF 82.35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OE( ? 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CO_IIC

RL 147.37 LAL .00 LOL 74.93 VL

RP 224.80 LAP -.61 LOP 248.50 VP

RC 253.13Z GL -4A.27 Gp 40.17 ZA L

PLANETOCENTRIC CONIC

C3 19.890 VHL 4.460

LNCH AZMTH LNCH TIME

90.00 18 5 26

90.00 22 18 57

100.O0 19 5 15

100.00 0 5 45

110.00 19 51 56

110.00 1 55 35

DIFFERENTIAL CORRECTIONS

TDE .2466 TRA -.7492 TC5 -.0758 BAU 1.2746

RDE 2.1501RRA 1.8668 RC5 4.7926 FAU .28565

F06-5.8375 FRA-5.0825 FC-12.4522 B,_P 19555

BOE 2.1642 BRA 2.0115 BC3 4.7932 FSP 4367

DISTANCE 575.241 EARTH TO MARS

52.980 GAL 2.92 AZL 95.42 HCA 175.54 SMA 186.05 ECC .21569 INC 5.4229 vl 30.252

21.618 GAp -2.76 AZP 84.61TAL 16.75 TAp 190,27 RCA 146.27 APO 225.78 VZ 24.465

64.65 ZAP 107.03 ETS 165.37 ZAE 129.89 ET[ 150.80 ZAC 126.99 ETC 252.62 CLP 112.54

DLA -24.61RAL 119.13 RAD 6567.8 VEL 11.886 PTH 2.11VHp 4.158 DpA 36.68 RAP 201.15 ECC 1.3273

L-I TIME INJ LAT INJ LO(NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1311.25 7.78 549.29 542.67 117.51 18 27 17 711.2 11.38 342.46

5758.95 27.10 275.67 549.18 98.55 23 54 56 5158.9 28.00 265.12

1118.12 5.88 534.07 341.64 119.36 19 25 55 518.1 9.75 327.42

5427.29 29.25 249.59 349.51 96.54 1 56 12 4827.5 29.85 240.84

1034.41 1.70 525.14 539.04 124.15 19 49 11 434.4 6.17 518.90

5085.76 54.14 223.92 549.93 91.80 5 20 16 4483.8 54.01 214.68

MID-CouRSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 1107.1 SGR 5732.6 $63 1512.6 ST 448.5 SR 2876.3 SS 2805.8

RRT -.3477 RRF -.8997 RTF .5554 CRT .4852 CRS 1.0000 CST .4826

$GB 5858.6 R23 .0042 R15 -.9998 LSA 4024.1MSA 392.2 SSk 4.1

SG1 5746.0 $62 1035.6 THA 95.97 EL1 2884.6 EL2 391.6 ALF 85.61

LAL)NCH DATE DEC 7 1964 FLIGHT TIME 262.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.95 VL 52.974 GAL

RP 224.41 LAP -.64 LOP 249.58 VP 21.657 GAp -3.05 A ZP 83.19 TAL 16.72 TAp 191.32 RCA 146.28

RC 254.766 GL -51.54 GP 45.01 ZAL 67.64 ZAp 104.15 ETS 163.65 ZAE 125.09 ETE 130.94 ZAC 151.39

PLANETOCENTRIC CONIC

C5 25.123 VHL 5.012 OLA -31.42 RAL 116.16 RAO 6568.0 VEL 12.104 pTH 2.17 vMp 4.546 DpA 41.25

DISTANCE 579.200 EARTH TO MARS

2.92 AZL 96.84 HCA 174.61 SMA 185.94 ECC .21329 INC 6.8430 vl 3D.252

Apo 225.59 V2 24.506

ETC 251.55 CLP 110.23

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

75.78 18 8 6 1507.99 20.15 555.24 549.27 114.65 18 29 54 708.0

104.22 21 52 35 5875.42 20.I5 279.89 549.28 114.64 25 50 50 5275.4

75.78 18 8 6 1307.99 20.13 355.24 349.27 114.65 18 29 54 708.0

104.22 21 52 55 5875.42 20.15 279.89 549.28 114.64 23 30 50 5275.4

110.00 20 46 55 795.25 10.78 312.37 343.98 122.64 20 59 48 193.2

119.00 0 17 12 5438.16 30.11 250.62 353.45 107.01 1 47 51 4838.2

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1831 TRA -,$871 TC3 -.2611BAU 1.4573 $GT 1234.7 SGR 6412.6 SG5 1082.4

RDE 5.0277 RRA 2,5950 RC3 4.3511FAU .23976 RRT -.5336 RRF -.9998 RTF .5417

FDE-5.9941FRA-4.B026 FC3-8.2622 8SP 20950 SGB 6530.4 R23 .0072 R13 -.9998

BDE 3.0353 BRA 2.5540 8C5 4.3390 FSp 5461 SGI 6447.3 SG2 1038.7 THA 96.02

RAp 203.51 ECC 1.4155

INJ 2 LAT INJ 2 LONG

23.28 347.74

25.50 272.59

25.28 547.74

23.30 272.59

15.00 305.82

32.14 242.00

ORBIT DETERMINATION ACCURACy

ST 415.5 SR 3594.7 SS 2797.8

CRT .2558 CRS 1.0000 CST .2526

LSA 4556.4 MSA 399.8 SSA 5.5

ELI 3596.3 EL2 599.5 ALF 88.29

LAUNCH DATE DEC 7 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CONIC

RL 147.57 LAL .00 LOL 74.93 VL

RP 224.02 LAP -.67 LOP 250.66 Vp

RC 258.580 GL -59.87 GP 50.43 ZAL

PLAHETOCENTRIC CONIC

C3 $5.287 VML 5.936

LNCH AZMTH LNCH TIME

61.86 16 50 11

118.14 22 56 41

61.86 18 50 11

118.14 22 56 41

61.86 16 50 11

118.14 22 56 41

DIFFERENTIAL CORRECTICeA$

TOE .0988 TRA-t.0810 TC3 -.55?8 BAU 1.6651

ROE 4.2319 RRA 5.1171RC5 3.5122 FAU .17966

FDE-5.4950 FRA-4.1460 FC3-4.4141 8SP 25711

BDE 4.2380 BRA 5.2993 8C3 5.5304 FSp 2569

DISTANCE 583.160 EARTH

32.970 GAL 2.91AZL 98.97 HCA 175.67 SMA 185.85 ECC .21292 INC

21.697 GAP -3.30 AZP 81.06 TAL 16.70 TAp I92.57 RCA 146.28 Apo

71,5I ZAP 101.15 ETS I64.52 ZAE 119.87 ETE 131.58 ZAC 136.26 ETC

TO MARS

8.9694 Vl 50.232

225.45 V2 24.548

250.03 CLP 107.67

DLA -39.08 RAL 111.92 RAD 6568.4 VEL 12.514 pTH 2.27 VHp 5.202 DpA 46.24 RAP 206.72 ECC 1.5799

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1637.61 21.50 22.02 352.88 123.45 16 57 28 1037.6 25.74 15.03

5715.09 21.52 268.10 552.89 125.44 24 51 56 5115.1 25.76 261.11

1637.61 21.50 22.02 352.88 125.45 16 57 28 1037.6 25.74 15.03

5715.09 21.52 268.10 552.89 125.44 24 31 56 5115.1 25.76 261.11

1657.61 21.50 22.02 352.88 125.45 16 57 28 1057.6 25.74 15.03

5715.09 21.52 268.10 352.89 123.44 24 31 56 5115.1 25.76 261.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1412.9 SGR 7006.6 SG5 785.2 ST 414.6 SR 4248.7 SS 2484.1

RRT -.8658 RRF -.9997 RTF .6755 CRT -.0459 CRS 1.0000 CST -.0522

SGB 7147.6 R25 .0075 R13 -.9998 LSA 4921.6 MSA 414.3 SSA 2.5

SGI 7070.9 SG2 1044.6 THA 97.82 ELI 4248.8 EL2 414.1 ALF 90.26

LAUNCM OATE OEC 7 1964 FLIGHT TIME 282.00 ARRIVAL DATE SEP 15 1965

MELIOCENTRIC OONIC OISTANCE 619.678 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL 32.947 GAL 2.66 AZL 80.26 HCA 185.68 SMA 185.47 ECC .21056 INC 9.7414 vI 50.232

RP 220.56 LAp -.96 LOP 260.53 VP 22.088 GAP -5.37 AZP 99.69 TAL 15.58 TAP 201.06 RCA 146.46 Apo 224.49 V2 24.924

RC 270.009 GL 63.14 GP -45.41ZAL 73.66 ZAP 91.53 ETS 180.15 ZAE 115.05 ETE 205.35 ZAC 42.11ETC 250.43 CLP 92.17

PLANETOCENTR]C CONIC

C3 38.965 VML 6.242 DLA 74.39 RAL 184.56 RAD 8568.5 VEL 12.662 pTH 2.30 VHP 4.358 DpA -36.47 RAp 152.54 Ecc 1.6413

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ)ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13.15 9 52 46 4443.18 -43.28 243.47 126.43 15.97 11 6 49 3845.2 -50.92 240.41

13.15 4 9 56 4753.65 -22.77 248.35 46.66 12.54 5 29 9 4153.7 -30.57 246.76

17.80 7 10 42 4590.32 -32.44 241.39 84.34 18.59 8 27 12 3990.5 -39.98 238.49

162.20 17 59 34 2813.21 -32.45 86.14 84.32 18.59 18 46 27 2213.2 -39.97 68.24

17.80 T lO 42 4590,3_ -32.44 241.39 84.34 18.5g 8 27 12 3990.5 -39.98 256.49

182.20 17 59 34 2813.21 -32.45 86.14 84.32 18.59 18 46 27 2213.2 -39.97 83.24

DIFFERENTIAL C_RECTIOUS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 3.8158 TRA .3132 TC3-1.4921 8AU 1.7424 SGT 4108.4 S_R 6621.3 SG3 1133.8 ST 3517.5 SR 4431.2 SS 3246.9

ROE 4.6998 RRA .9839 RC3-2.9935 FAU .27670 RRT .9432 RRF .9997 RTF .9402 CRT .9804 CR3-1.0000 CST -.9904

FOE 9.1449 FRA 1.9185 FC3-6.1478 8SP 26111 SGB 7792.3 R25 .0996 R13 .9947 LSA 6510.2 MSA 409.9 SSA 3.6

BDE 6.0538 BRA 1.0525 BC5 3.3448 FSP 3961 361 7705.5 $62 1175.4 THA 58.86 EL1 5644.8 EL2 380.8 ALF 51.62

1856



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 7 1964 FLIGHT TIME 284.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CONIC DISTANCE 623,742 EARTH TO MARS

RL 147.57 LAL ,00 LOL 74.93 VL 32.947 GAL 2,62 AZL 61.59 HCA 186.79 SMA 185.46 ECC .21021 INC 8.4081Vl 30.232

RP 220.18 LAP -.99 LOP 261.65 VP 22.134 GAP -5.58 AZP 98.35 TAL 15.20 TAp 201.99 RCA 146.48 APO 224.45 V2 24.965

RC 271.430 GL 58.8g &P -40.99 ZAL 72.00 ZAP 90.28 ETS 178.95 ZAE 115.55 ETE 201.90 ZAC 46.17 ETC 251.93 CLP 90.37

PLA_ETOCENTRIC CC)qIC

C3 31.599 VHL 5.621DLA 71,27 RAL 174.28 RAD 6568.5 VEL 12.368 PTH 2.23 VHP 3.969 DpA -32.38 RAp 154.68 ECC 1.3ZOO

LNCH AZMTH LNCH TIME L-[ TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21.39 6 37 11 4529.31 -33.15 236.19 70.48 23.13 7 52 40 3929.3 -42.44 232.36

158.61 17 11 S 2768,44 -33.13 84.61 70.46 23.12 17 57 17 2168.4 -42.43 80.78

21.39 6 37 11 4529.31 -35.13 236.19 70.48 23.13 7 32 40 3929.3 -42.4& 232.36

158.61 17 11 S 2768.44 -33.13 84.61 70.46 23.12 17 57 17 2168.4 -42.43 80.78

21.39 6 37 11 4529.31 -35.15 236.19 70.48 23.13 T 52 40 3929.3 -42°44 232.36

138.61 IT 11 8 2766.44 -35.15 84.61 70.46 23.12 17 37 17 2166.4 -42.43 80.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.6924 TRA .1863 TC3-1.9108 BAU I.G061 $GT 4361.8 $_ 6096.5 $G] 1403.0 ST ]767.0 SIR 4]34.0 SS 3698.2

ROE 4.2191RRA .7039 RC3-3,2968 FAu .3306§ RRT .9490 RRF .9996 RTF .9463 CRT .9933 CRS-I.0OOO CST -.9934

F9£11.0133 FRA 1,6341 FC3-9.0366 SSP 24998 SGI_ T4g6.Z R23 .1141 R13 .9g31 LSA 6943.3 MSA 363.3 SSA 4.4

BDE 5.6067 BRA .7230 BC3 3.8018 FSP 4909 $61 7410.3 SG2 1131.6 THA 54.89 £L1 5747.9 EL2 329.6 ALF 49.16

LALRqCH DATE DEC 7 1964 FL[GHT TIME 286. O0 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC CC_IC DISTANCE 627.820 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL 32.947 GAL 2.59 AZL 82.35 HCA 187.90 SMA 185.46 ECC .21007 |NC 7.4449 Vl 30.232

RP 219.81 LAP -1.02 LDP 262.77 VP 22.180 GAP -3.79 AZlP 97.38 TAL 15.00 TAp 202.90 RCA 146.30 APO 224.42 V2 23.006

RC 272.833 GL 53.28 reP -37.13 ZAL 70.67 ZAP 88.81 ITS 177.90 ZA( 115.44 ETE 198.69 2AC 49.71ETC 233.03 CLP 86.51

PLAN(TOCENTRIC CONIC

C3 26.920 VHL 5.168 DLA 68.31RAL 168.02 RAD 6368.1VEL 12.178 PTH 2.19 VHp 3.714 DpA -28.72 RAp 136.22 (CC 1.4430

LNCH AZ14TH LNCH TIME L-I TIME ;MJ LAT IMJ LONG |NJ RT A$C |NJ AZlATH |NJ TIM1[ PO CST TIM INJ 2 LAT INJ 2 LONG

24.62 G 19 34 4479.83 -3G.83 231.04 SO.TO 27.50 7 34 14 3679.8 -43.82 226.34

133.18 16 38 47 2737.73 -36.82 83.07 60.69 27.50 17 24 24 2137.7 -43.81 78.38

24.82 6 19 34 4479.83 -36.83 231.04 60.70 IT.30 7 34 14 3879.8 -43.82 226.)4

133.18 16 36 47 2737.73 -36.82 83.07 60.69 27.30 17 24 24 2137.7 -43.81 78.38

24.82 6 19 34 4479.83 -36.83 231.(14 60.70 27.30 7 34 14 3879.8 -43,82 226.34

135.18 16 39 47 2737.73 -36.82 63.07 60.69 27.50 17 24 24 2137.T -43.81 79.38

DIFFERENTIAL CCRRECT|ON$ M|D-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TOE 3.5330 TRA .0449 TC3-2.3346 BAu 1.3076 SGT 4605.4 _ 5807.2 SG3 1629,9 ST 3902.4 SR 4042.3 SS 4264.6

RDE 3.6349 RRA .5189 RC3-3,4646 FAU .37480 RRT .9547 RRF ,9996 RTF ,9522 CRT .9943 CRS-I.O000 CST -.9946

FOEl1.9510 FRA 1.6820 FC-12.0835 BSP 24125 _'_ 7256.0 R23 .1275 RI3 .9914 LSA 7045.6 NSA 339.6 9SA 5.0

BDE 3.0680 BRA .3208 BC3 4.1880 FSP 5695 $¢,1 7176.6 SGZ 1071.1 THA 50.86 EL1 5610.8 EL2 295.5 ALF 46.01

LAUNCH DATE DEC 7 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC DI STANCE 631.910 EARTH TO MARS

RL 147.37 LAL .OD LOt. 74.93 VL 32.947 GAL 2.55 AZL 83.28 HCA 189.02 SHA 185.46 ECC .20994 ]NC 6.7163 VI 30.232

RP 219.44 LAp -1.03 LOP 263.89 MP 22.226 GAp -3.99 AZF 96.63 TAL 14.78 TAp 205,80 RCA 146.53 APO 224.40 V2 23.04T

RC 274.220 GL 52.20 GP -33.79 ZAL 69.64 ZAP 87.21 ITS 177.00 ZAE 114.85 ETE 195.82 ZAC 52.78 ETC 253.85 CLP 86.63

PLANET(_EHTRIC CONIC

C3 23.733 VML 4.672 DLA 65.62 RAL 163.94 RAD 6568.0 VEL 12.046 PTH 2.15 VHp 3.541DpA -25.47 RAp 157.33 ECC 1.3906

LNCH AZMTH LNCH TIME L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

27.86 G 10 19 4438.63 -37.80 226.20 53.37 31.49 T 24 17 3639.6 -44.48 220.77

132.04 16 13 29 2716.81 -37.79 81.67 53.36 31.49 17 0 43 2116.8 £44.47 76.24

27.96 6 10 19 4436.63 -37.60 226.20 53.37 31.49 7 24 17 3636.6 -44.48 220.77

152.04 16 13 29 2716.81 -37.79 81.67 53.36 31.49 17 O 45 2116.8 -44.47 76.24

27.96 6 10 19 4438.63 -37.80 226.20 53.37 31.49 7 24 17 3636.6 -44.48 220.77

152.04 16 13 29 2716.81 -37.79 81.67 53.36 31.49 17 0 45 2116.8 -44.47 76.24

DIFFERENTIAL CCRRECT|ON9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE S.4012 TRA -.0384 TC3-2.8147 BAU 1.4364 $GT 4851.5 SGR 5156.2 8&5 1614.5 _T 4001.2 SR 3660.4 66 4460.3

ROE 3.1130 RRA .3928 RC3-3.$437 FAU .40841 RRT .9594 RRF .9995 RTF .9369 CRT .9930 CRS-I.00OD CST -.9952

FOE12.$406 FRA 1.3132 FC-14.9347 BSP 23587 SG8 7081.1RZ3 .1404 R13 .9696 LSA 7024.3 MSA 323.9 SSA 5.7

BOG 4.6121BRA .3943 BC3 4.3271FSP 6349 SGI 7009.1 _2 1007,3 THA 46.83 ELI 3429.7 EL2 270.1 ALF 42.60

LAUttCN DATE DEC T lg_4 FLIGHT TIME 290.00 ARRIVAL DATE SEP 23 1963

HELIOCENTRIC CONIC D|STANCE 636.010 EARTH TO MARS

RL 147.37 LAL .00 LOt. 74.83 VL 32.947 GAL 2.51 AZL 83.85 HCA 190.14 SMA 185.47 ECC .20983 INC 6.1459 vl 30.232

RP 219.07 LAp -1.08 LOP 265.02 VP 22.273 GAP -G.I8 AZP 86.05 TAL 14.55 TAp 204.69 RCA 146.55 APO 224.39 V2 25.088

RC 275. 589 Gt. 48.36 GP -30.88 ZAL 68.84 ZAP 85.53 ITS 176.24 ZA( 113.90 ETE 193.29 ZAC 55.43 ETC 254,48 CLP 84.79

PLANETOCENTRIC CONIC

C3 21.443 VIAL 4.6310LA 63.26 RAt. 161.16 RAD GSGT.8 Vl[L 11.951PTH 2.13 VHP 3.421DpA -22.60 RAp 158.16 ECC 1.3529

LNCH A_q4TH LNCH TIME L-| TIME INJ LAT |NJ LONG |NJ RT AID |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30.80 6 $ 48 4403.49 -38.29 221.77 47.67 35.05 7 19 12 3603.3 -44.67 215.73

149.20 13 57 47 2702.67 -38.28 60.46 47,65 35.05 16 42 49 2102.7 -44.67 74.43

30.80 6 5 49 4403.48 -38.29 221.77 47,67 35.05 T 19 12 3803.3 -44.67 213.73

149.20 13 37 47 2TO_.GT -38._8 80.46 AT.G5 35.05 16 42 49 2102.T -4A.67 TA.43

30.80 6 3 49 4403.49 -38.29 221.77 47.67 35.05 7 19 12 3805.5 -44.67 215.73

149.20 15 37 47 2702.87 -38.28 60.46 47.65 35.05 16 42 49 2102.7 -44.67 74.43

DIFFERENTIAL C(:RRECT]ON$ MID-COURSE EXI[CUT]ON ACCURACY ORBIT O(TERMINATION ACCURACY

TOE 3.2984 TRA -.|056 TC3-3.291| 9AU 1.3901 SGT 5102.0 Sr_R 4T49,1 SG3 1960.3 ST 4063.1 9R 3325.3 98 4542.S

MOIl 2.8787 RRA .3028 RC3"3.56|2 FAU ,43652 RRT ,94632 RRF .9994 RTF .9607 CRT .9953 CRS-t.ODDD CST -.9936

FOE12.3833 FRA 1.3436 FC-17.GZ41BSP 23216 ST, B 8970.2 R23 .1522 R13 .9877 LSA 6947,6 MSA 313.3 SSA 6.4

SO( 4.2491 8RA .3207 BC3 4.8481FSP 6849 SGI 6906._ SGZ 942.9 THA 42.67 ELI 5260,0 EL2 249.1 ALF 39.13

183Y



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 7 1964 FLIGHT TIME 292.00 ARRIVAL DATE SEP 25 1965

HEL|OCENYRIC CONIC DISTANCE 640.120

RL 147.37 LAL .00 LOL 74.93 VL 32.946 GAL 2.47 AZL 84.31HCA

RP 216.70 LAP -1.11 LOP 266.15 VP 22.319 GAP -6.37 AZP 95.58 TAL

RC 276.940 GL 47.26 GP -28.36 ZAL 68.24 ZAP 83.80 ETS 175.61 ZAE

PLANETOCENTR|C CONIC

C3 19.72T VHL 4.441DLA 61.05 RAL 159.21RAD 6567.8 VEL 11.879 pTH 2.11VHp

LNCH AZNTH LNCH T|NE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

33.36 6 4 14 4372.85 -38.48 217.76 43.13 38.20 7 17 7

146.64 15 43 47 2693.41 -38.47 79.47 43.12 38.19 16 28 41

33.36 6 4 14 4372.85 -38.48 217.76 43.13 38.20 7 17 7

146.64 15 43 47 2693.41 -38.47 79.47 43.12 38.19 16 28 41

33.36 6 4 14 4572.85 -38.48 217.76 43.13 38.20 7 17 7

146.64 15 43 47 2693.41 -38.47 79.47 43.12 38.19 16 28 41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.2223 TRA -.1590 TC3-3.7756 BAU 1.3625 8GT 5357.9 9GR 4378.7 SG3 2072.7

ROE 2.3183 RRA .2396 RC3-3.5287 FAU .45697 RAT .9864 RRF .9992 RTF .9638

FOE12.2113 FRA 1.1879 FC-20.0548 BSP 23062 $GB 6919.6 R23 .1625 R13 .9859

80E 3.9702 BRA .2876 BC3 5.1663 FSP 7221 861 6863.6 SG2 878.3 THA 39.06

EARTH TO MARS

191.27 8NA 185.49 ECC .20974 INC 5.6669 VI 30.232

14.30 TAp 205.57 RCA 146.58 APO 224.39 V2 25.126

112.70 ETE 191.09 ZAC 57.73 ETC 254.98 CLP 82.95

3.337 DpA -20.06 RAp 158.74 ECC 1.$247

PO CST TIM INJ 2 LAT 1NJ 2 LONG

3772.9 -44.57 211.24

2093.4 -44.56 72.95

3772.9 -44.57 211.24

2093.4 -44.56 72.95

3772.9 -44.57 211.24

2093.4 -44.56 72.95

ORBIT DETERMINATION ACCURACY

ST 4160.0 SR 2999.3 SS 4552.3

CRT .9933 CRS-I.OO00 CST -.9958

LSA 6850.8 MSA 305.2 SSA T.2

ELI 5123.4 EL2 230.4 ALF 35.73

LAUNCH DATE DEC 7 1964 FLIGHT TIME 294.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC _IC DISTANCE 644.239 EARTH TO MARS

RL 147.37 LAL .DO LOL 74.93 VL 32.949 GAL 2.42 AZL 84.69 HCA 192.40 SMA 185.30 ECC .20967 INC 5.3090 vl 30.232

RP 218.34 LAp -1.14 LOP 267.28 VP 22.366 GAP -6.56 AZP 95.19 TAL 14.04 TAp 206.44 RCA 146.61 APO 224.40 V2 23.168

RC 278.273 GL 45.23 GP -26.15 ZAL 67.81 ZAF 82.04 ET8 175.08 ZAE 111.31ETE 189.18 ZAC 59.73 ETC 235.39 CLP 81.13

PLANETOCENTRIC CONIC

C3 18.398 VHL 4.289 DLA 59.11RAL 137.82 RAO 6567.7 VEL 11.823 pTH 2.09 VHp 3.278 DpA -17.80 RAp 159.17 ECC 1.3028

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH %NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

35.68 6 4 33 4345.63 -38.46 214.12 39.47 40.97 7 16 59 3745.6 -44.28 207.22

144.32 15 32 25 2687.68 -38.44 78.68 39.45 40.96 16 17 13 2087.7 -44.27 71.78

35.68 6 4 33 4343.63 -38.48 214.12 39.47 40.97 7 16 59 3745.6 -44.28 207.22

144.32 15 32 23 2687.68 -38.44 78.68 39.45 40.96 16 17 13 2087.7 -44,27 71.78

33.68 G 4 33 4345.63 -38.46 214.12 39.47 40.97 7 18 59 3745.6 -44.28 207.22

144.32 13 32 25 2687.68 -38.44 78.68 39.45 40.96 16 17 13 2087.7 -44.27 71.76

DIFFERENTIAL CCRflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.1648 TRA -.2038 TC3-4.2703 BAU 1.3505 $GT 5619.0 S_ 4044.7 SG3 2157.0 87 4232,2 SR 2713.0 SS 4321.1

ROE 2.0266 RRA .1967 flC3-3.4520 FAU .47120 RAT .9689 RRF .9989 RTF .9663 CAT .9935 CR$-1.0000 CST -.9939

FDE11.9247 FRA 1.0656 FC-22.1752 BSP 23101 SGB 6923.4 R23 .IT08 R13 .9843 LSA 6734.3 MSA 301.6 SSA 8.0

80( 3.7581 8RA .2852 BC3 5.4911FSP 7515 SG1 6874.9 962 817.6 THA 35.47 ELI 5022.5 EL2 213.7 ALF 32.61

LAUNCH DAYE DEC 7 1964 FLIGHT TIME 295.00 ARRIVAL DATE SEP 29 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL 32.951 GAL

RP 217.98 LAp -1.17 LOP 268.48 VP 22.413 GAp

RC 279.389 GL 43.49 GP -24.2D ZAL 67.31 ZAp

PLANETOCENTRIC CONIC

CS 17.335 VHL 4.164

LNCH AZNTH LNCH TIME

37.78 6 6 9

142.22 15 23 0

37.78 8 6 9

142.22 15 23 0

37.78 6 8 9

142.22 15 23 0

DIFFERENTIAL CORRECTIONS

TOE S.1227 TRA -.2591 TC3-4.TGGD BAU 1.3316

ROE 1.7809 RRA .1638 RC3-3.3611 FAU .48181

FDE11.5331 FRA .9468 FC-24.0625 BSP 23280

BO( 3.5949 ERA .2698 BC3 5.8320 FSP 7689

DISTANCE 648.369 EARTH TO NARS

2.37 AZL 85.01HCA 193.54 SHk 185.53 ECC .20960 lNC 4.9927 vl 30.258

-6.74 AZP 94.85 TAL 13.76 TAp 207.30 RCA 146.64 Apo 224,42 V2 25.208

80.29 ETS 174.63 ZkE 109.79 ETE i87.34 ZAC 61.49 ETC 233.72 CLP 79.34

DLA 37.56 RAL 156.84 RAO 6567.7 VEL 11.778 pTH 2.08 VHP 3.239 DPA -15.78 RAp 159.47 ECC 1.2853

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4321.11 -38.30 210.83 36.47 43.41 T 16 10 3721.1 -43.67 203.65

2684.54 -38.29 78.06 36.46 43.40 16 7 45 2084.5 -43.86 70.86

4521.11 -36.30 210.85 36.47 43.41 7 18 10 3721.1 -43.87 203.63

2684.34 -38.29 78.06 36.46 45.40 16 7 45 2084.5 -43.86 70.86

4521.11 -38.50 210.83 36.47 43.41 7 18 10 3721.1 -43.87 203.63

2684.54 -58.29 78.06 36.46 43.40 16 7 45 2084.3 -43.86 70.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5881.3 SGR 3743.6 SG3 2218.4 ST 4302.9 SR 2455.4 SS 4449.2

ART .9713 flRF .9986 RTF .9685 CAT .9936 CRS-l.OOOO CST -.9961

SGB 6971.7 R23 .1768 RI3 .9829 LSA 6652.2 NSA 293.6 SSA 8.9

SG! 6930.6 SG2 756.0 THA 32.15 ELI 4930.1 EL2 200.0 ALF 29.66

LAUNCH DATE DEC 7 1964 FLIGHT TINE 298.00 ARRIVAL DATE OCT 1 1963

HELIOCENTRIC CCNIC

RL 147.37 LAL .DO

RP 217.62 LAp -1.2D

RC 280.887 GL 41.93

PLAN(TOCENTRiC CONIC

C3 16.468 VHL 4.038

LNCH AZMTH LNCH TIM(

39.71 6 8 40

140.29 15 15 4

39.71 G 8 40

140.29 15 15 4

39.71 6 8 40

140.29 15 15 4

OIFFERENTIAL C.CRRECTIONS

TOE 3.0927 TRA -.2663 TC3-5.2843 BAU 1.3619

flOE 1.5788 RRA .1430 RC3-S.2490 FAU .48781

FDE11.1117 FRA .8754 FC-25.6452 B_P 23626

IlOE 3.4724 BRA .5023 BC3 8.1862 FSP 7816

DISTANCE 652.507 EARTH TO MARS

LOt. 74.93 VL 32.952 GAL 2.32 AZt. 85.28 HCA 194.68 SNA 185.56 ECC .20956 INC 4.7237 vl 30.252

LOP 289.57 VP 22.460 GAP -6.91 AZP 94.37 TAL 13.48 TAF 208.14 RCA 146.67 APO 224,44 V2 25.248

GP -22.48 ZAL 67.34 ZAP 711.54 ETS 174.26 ZA( 108.18 (TE 186.13 ZAC 63.04 ETC 256.0! CLP 77.58

DLA 55.78 RAL 156.16 RAD 6567.7 _[L 11.741 pTH 2.07 VHp 3.214 DpA -13.98 RAP 159.68 ECC 1.2710

L-I TIME INJ LAT INJ lONG INJ NT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4298.69 -38.05 207.83 34.01 45.58 7 20 19 3698.7 -43.40 200.39

2683.34 -38.04 77.60 34.00 43.57 15 59 47 2083.3 -43.39 70.15

4296.69 -38.05 207.83 34.01 43.58 T 20 19 3698.7 -43.40 200.39

2685.34 -38.04 77.60 34.00 45.37 15 59 47 2083.3 -43.39 70.15

4298.69 -38.05 207.83 34.01 45.58 7 20 19 3698.7 -43.40 200.39

2683.34 -38.04 77.60 34.00 45.57 15 39 47 2083.3 -43.39 70.15

MID-COUNSI_ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6145.7 ira 3471.5 863 2280.0 ST 4373.1 8R 2233.1 Ss 4363.7

flAT .9731 RRF ._J83 RTF .9702 CAT .9956 CRS-I.0OOO CST -.9961

7058.4 RE3 .1808 R13 .9818 LSA $562.6 NSA 292.7 SSA 9.8

SGI 7023.6 SG2 700.2 THA 29.11 EL1 4906.7 EL2 187.5 ALF 26.99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUt4CH DATE DEC • 1964 FLIGHT TIM( 300.00 ARRIVAL DATE OCT 3 1965

H(L|OCENTRIC CONIC D| STANCE 656.654 EARTH TO NAR8

RL 147.37 LAL .DO LOL 74.93 VL 32.954 GAL 2.27 AZL 65.51HCA 195.83 SNA 185.59 ECC .20958 IHC 4.4921 vl $D.Z3Z

RP 21Y.27 LAP -1.22 LOP 270.71 Vp 22.508 GAp -7.09 A ZP 94.32 TAL 13.15 TAp 208.98 RCA 146.70 APO 224.46 VZ 25.267

RC 282.167 GL 40.54 6P -20.94 ZAL 67.27 ZAp 76.81 (TS 173.96 ZAE 106.51ETE 184.91 ZAC 64.41ETC ZSS.ZS CLP 75.88

PLAHETOCENTRIC CONIC

C$ 13.744 VHL $.968 DLA 54.33 RAL 153.72 RAD 6567.6 VEL 11.710 pTH 2.06 VHp 3.200 DpA -12.36 RAp 159.82 ECC 1.2591

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZI4TH INJ TIME PC) CST TIN INJ 2 LAT INJ Z L_G

41.46 6 11 54 4277.94 -37.74 205.09 31.99 47.50 • 23 12 $677.9 -42.66 197.45

138.52 13 8 18 2695.65 -37.73 77.26 31.97 47.49 IS 53 2 2085.6 -42.$7 69.63

41.48 6 11 34 4277.94 -37.74 205.09 31.99 47.30 • 23 12 3677.9 -42.68 197.43

138.32 IS O 18 2663.65 -37.73 77.26 31.97 47.49 15 33 2 2083.6 -42.87 89.65

41.40 6 11 54 4277.94 -37.74 203.09 31.99 47.50 7 23 12 3677.9 -42.88 197.43

188.52 15 8 16 2883.85 -37.73 77.26 31.97 47.49 15 53 Z 2083.8 -42.87 69.65

DIFFERENTIAL CGRRECT1ONS NID-COUR$E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE S.OTIS TRA -.2865 TC3-5.7915 BAU 1.3797 S4_T 6409.1 S_R 3224.1 SG3 2284.6 ST 4442.1 _R 2037.9 $S 4265.8

ROE 1.4088 RRA .1283 RC3-3.1264 FAU .49045 RRT .9747 W .9978 RTF .97|8 CRT .9955 CRS-$.OOOO CST -.9961

F0(10.6612 FRA .8202 FC-28.9429 BSP 24089 SG8 7174.4 R23 .1025 RIS .9809 LEA 6479.2 MSA 289.4 SEA 10.8

9DE 3.3790 BRA .$1_ BC3 8.5350 F_P 7881 $4;1 7145.1 $82 648.2 THA 28.35 EL1 4884.1 EL2 175.6 ALF 24.58

LAUNCH DATE DEC • 1964 FLIGHT TINE 302.00 ARRIVAL DATE OCT 5 1963

HELIOCENTRIC C(_NIC DISTANCE 660.810 EARTH TO MARS

RL 147.57 LAL .DO _ 74.93 VL 32.938 GAL 2.21 AZL 63.71 HCA 196.98 SMA 185.63 ECC .20951 INC 4.2905 vl $0.232

RP 216.91 LAp -1.25 LOP 271.86 VP 22.555 GAP -7.25 AZP 94.10 7AL 12.85 TAp 209.80 RCA 146.74 APO 224.52 V2 25.327

RC 283.431 GL SR.30 GP -19.57 ZAL 67.30 ZAP 75.10 ET$ 175.70 zAE 104.80 ETE 185.86 ZAC 65.64 ETC 256.46 CLP 74.17

PLAN(TOCENTR|C CON|C

C3 13.150 VHL S.290 DLA 53.01 RAL 155.45 RAID 6567.6 VEL 11.884 PTH 2.05 VHP 3.196 DPA -10.90 RAp 159.93 ECC 1.2490

LNCH AZNTH LNCH TIN( L-I TIM( ZNJ LAT INJ LC04G INJ R? ARC INJ A]54TH INJ TIME PO CST TIM |NJ 2 LAT 1NJ 2 L(_G

45.11 S 15 39 4258.52 -37.40 202.58 50.31 49.23 7 26 36 3656.6 -42.35 194.77

136.89 15 2 31 2685.08 -37.39 77.04 30.30 49.22 15 47 16 2095.1 -42.34 89.26

43.11 8 15 32 425R.52 *37.40 202.58 50.31 49.23 T 26 $6 3658.8 -42.35 194.77

138.89 15 2 31 2885.08 -37.39 77.04 30.30 49.22 15 47 16 2085.1 -42.34 89.26

43.11 S 15 58 4258.58 -37.40 202.58 30.31 49.23 7 26 36 3658.6 -42.$5 1R4.77

158.8R 15 2 $1 2685.08 -37.3R 77.04 30.30 49.22 |S 47 16 2085.1 -42.34 89.26

DIFFERENTIAL C(JRECTIONS M|D-CouflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 3.0542 TRA -.3012 TC3-6.2919 BAU 1.4043 SET 6672.0 SGR 2999.3 SG3 2295.4 ST 4506.7 SiR 1866.4 SS 4153.9

ROE 1.2540 RRA .1192 flC$-2.9900 FAU .49035 RRT .9758RRF .9972 RTF .9750 CRT .9954 CRS -.9999 CST -.9961

FDEIO.1R84 FRA .7917 FC-22.0593 BSP 24621 SG8 7315.1 R23 .1927 R|5 .9803 LEA 6400.5 HSA 287.9 SEA 11.6

DOE 3.3052 BRA .3245 8C3 9.9424 FSP 7904 SG1 7290.5 $82 6OO.D ?HA 23.86 ELI 4875.1 ELZ 165.8 ALF 22.43

LAUNCH DATE DEC ? 1964 FLIGHT T1NE 504.00 ARRIVAL DATE OCT • 1985

HELIOCENTRIC CONIC DI$TAHC( 664.974 EARTH TO MARS

RL 147.57 LAL .O0 LOL 74.95 VL 52.959 GAL 2.15 AZL 85.89 HCA 195.|3 SMA 185.67 ECC .20951 INC 4.1128 vl 30.232

NP 216.5T LAp -1.26 LOP 273.02 VP 22.602 GAP -7.42 AZP 95.91TAL 12.49 TAp 210.62 RCA 146.77 Apo 224.57 V2 25.$85

RC 204.879 GL 38.19 GP -16.53 ZAL 67.41 ZAp 73.45 ETS 175.49 ZAE 103.08 ETE 182.95 ZAC 66.74 ETC 236.64 CLP 72.52

PLANETOCENTRIC CONIC

C3 14.600 VHL 3.821DLA 51.79 RAL 1SS.SG RAD 6567.6 VEL 11.661PTH 2.05 VHp 3.198 DpA -9.38 RAp 160.00 ECC 1.2403

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LO_4G

44.$4 8 19 50 4240.23 -37.03 200.20 26.95 50.79 T 30 30 3640.2 -41.61 192.30

135.36 14 37 29 2S87.49 -37.02 76.91 26.92 50.78 15 42 17 2087.5 -41.80 69.01

44.64 8 19 50 4240.25 -37.03 200.20 28.93 50.79 ? 30 30 3640.2 -41.81 192.$0

133.38 14 57 29 2687.49 -37.02 76.91 28.92 50.76 15 42 17 2087.5 -41.80 69.01

44.64 G 19 50 4240.25 -37.05 ZOD.2O 28.93 50.79 7 30 30 3640.2 -41.81 192.$0

135.35 14 57 29 2687.49 -$7.02 76.91 28.92 50.78 15 42 17 2067.5 -41.80 69.01

DIFFERENTIAL C(3RRECT|ONS N|0-COURSE EXECUtiON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.0413 TRA -.3115 TC3-8.7924 BAU 1.4337 SET 6933.6 SGR 2795.1 SG5 2295.1 ST 4568.7 SR 1716.1 SS 4039.5

ROE 1.1423 RRA .1137 RC3-2.8677 FAU .48206 flRT .9767 RRF .9964 RTF .9741 CRT .9952 CRS -.9999 CST -.9960

FOE 9.7306 FRA .7815 FC-20.9404 9SIP 25201 _ 7475.8 R28 .1610 R13 .9799 LEA 6328.8 NSA 286.7 SEA lZ.8

80E 3.2488 6RA .3316 BC3 7.$453 FSP 7877 SEt 7454.6 SG2 557.7 THA 21.62 EL1 4877.9 ELI 157.1 ALF 20.52

LAUNCH DATE DEC T 19(,4 FLIGHT TIM( 306.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC C(_4IC

RL 147.37 LAL .DO LOt. 74.93 VL 32.982 GAL

RP 216.22 LAp -1.31 LOP 274.17 VP 22.649 GAP

RC 285.910 GL 37.18 r,dP -17.22 IN. 87.59 ZAP

PLAN(TOCENTR1C CON|C

DISTANCE 669.144

2.09 AZL 88.04 HCA

-7.58 AZP 93.73 TAL

71.79 ETS 173.31 ZAE

EARTH TO MARS

199.29 SNA 185.71 ECC .20952 INC 3.9554 Vl 30.232

12.13 TAp 211.42 RCA 146.80 APO 224.83 V2 25.404

101.36 ETE 182.16 ZAC 67.74 ETC 256.80 CLp 70.90

C3 14.137 VHL 3.780 DLA 50.65 RAL 155.38 RAD 6567.6 VI[L 11.641 PTH 2.04 VHP 3.208 DpA -8.36 RAp 160.05 ECC 1.2327

LNCH AZI4TH LNCH TIM( L-I TIM( |NJ LAT ;NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

46.08 8 24 23 4222.21 -36.65 198.00 27.80 52.21 7 34 46 3622.8 -41.26 190.00

133.92 14 55 7 2890.88 -36.64 79.26 27.79 52.20 15 37 58 2090.7 -41.25 68.87

46.08 S 24 Z3 4222.81 -36.85 196.00 27.60 52.21 7 34 46 3622.8 -41.26 190.00

133.92 14 53 7 2890.88 -$G.84 78.86 27.79 52.20 15 37 58 2090.7 -41.25 68.87

45.08 S 24 23 4222.21 -38.95 198.00 27.60 52.21 7 34 46 3622.8 -41.26 190.00

133.92 14 53 7 2890.68 -38.64 76.1_ 27.?9 52.20 15 37 56 2090.7 -41.25 68.87

DIFFERENTIAL CORRECTIONS M|D-COURR( EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

TO( 3.0404 TRA -.3071 TC_-7.2403 BAu 1.4819 S4;T 7197.1 SGR 2605.2 SG3 2280.8 ST 4641.4 SR 1591.0 SS 3942.1

ROE 1.0415 RRA .1150 RC3-2.?217 FAU .48129 RRT .9770 RRF .9955 RTF .9749 CRT .9950 CRS -.9999 CST -.9959

FOE 9.$156 FRA .8409 FC-29.4739 BRP 29020 _ ?844.7 R23 .1761 R15 .9795 LEA 8287.2 NSA 289.7 SEA 13.G

BID( 3.2140 BRA .$282 BC3 7.?349 FSP 7931 $81 ?826.7 SG2 523.5 THA 19.60 EL1 4904.2 ELI 150.9 ALF 18.$5
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CO4_IC

RL 147.37 LAL .00 LOL 74,93 VL 32.964 GAL

RP 215.88 LAP -1.35 LOP 275.34 VP 22.696 GAp

RE 287.127 GL 30.27 GP -16.20 ZAL 67.84 ZAF

PLANETOCENTRIE CONIC

C3 13.728 VHL 3.705

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

47.43 6 29 16 4206.09 -36.26

132.57 14 49 18 2694.48 -36.25

47.43 6 29 16 4206.09 -36,26

132.57 14 49 18 2694.48 -38.25

47.43 6 29 16 4206.09 -36.28

132.57 14 49 18 2694.48 -36.25

DIFFERENTIAL CCRRECT|ONS

TOE 3.0286 TRA -.3087 TC3-7.7439 BAU 1.4991

ROE .9482 RRA .1128 RC3-2.§989 FAU .47858

FOE 8.8321FRA .8391 FC-30.0547 BSP 26686

BDE 3.1738 8RA .3286 8C3 8.1684 FSP 7796

LAUtACH DATE DEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL 32.968 GAL

RP 215.54 LAP -1.38 LOP 276.50 VP 22.742 GAP

RC 288.329 GL 35.44 GP -15.28 ZAL 68.15 ZAP

PLANETOCENTRIC CONIC

FLIGHT TIME 308.00 ARRIVAL DATE OCT 11 1965

OISTANCE 673.]25 EARTH TO MARS

2,03 AZL 86.18 HCA 200.45 SMA 185.76 ECC .20955 INC 3.8149 VI 30.232

-7.7] AZP 9].58 TAL 11.77 TAp 212.21 RCA 146.84 Apo 224.69 V2 25.442

70.18 ETS 173.17 ZAE 99.63 ETE 181.47 ZAC 68.64 ETC 256.93 CLP 69.33

DLA 49.59 RAL 155.51 RAD 6567.5 VEL 11.624 pTH 2.04 VHP 3.222 OpA -7.30 RAP 160.09 ECC 1.2259

[NJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

195.92 26.88 5].51 7 39 22 3606.1 -40.72 187.85

76.88 26.87 5].50 15 34 12 2094.5 -40,71 68.81

195.92 26.88 53.51 7 39 22 3606.1 -40.72 187.85

76.88 26.87 53.50 15 ]4 12 2094.5 -40.71 68.81

195.92 26.88 5].51 7 39 22 3606_1 -40.72 187.85

76.88 26.87 53.50 15 34 12 2094.5 -40.71 68.81

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 7443.5 SGR 2435.4 SG3 226].9 ST 4691.8 SR 1469.6 SS ]810.5

RRT .977] RRF .9944 RTF .9757 CRT .9948 CRS -.9999 CST -.9958

SgB 7831.8 R23 .1732 R13 .9794 LSA 6213.7 MSA 286.8 SSA 14.7

SG1 7816.5 $62 489.0 THA 17.81 EL1 4914.5 EL2 142.9 ALF 17.$2

FLIGHT TIME 310.00 ARRIVAL DATE OCT 13 1965

DISTANCE 677.]1§ EARTH TO MARS

1.97 AZL 86.31 HCA 201.61 SNA 185.82 ECC .Z0960 INC 3.6885 vl 30.2]2

-7.88 AZP 93.43 TAL 11.39 TAp 21].00 RCA 146.87 APO 224.76 V2 25.480

68.61 ET8 173.05 ZAE 97.92 ETE 180.87 ZAC 69.47 ETC 257.06 CLP 67.79

C3 13.362 _HL 3.655 OLA 48.58 RAL 15].74 RAD 6567.5 VEL 11.608 PTH 2.03 VHP 3.241 OpA -6.31 RAP 160.13 ECC 1.2199

LNCN AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

48.72 6 34 25 4189.92 -35.86 193.96 26.14 54.71 7 44 15 ]]89.9 -40.19 185.82

191.28 14 4] 56 2698.87 -35.85 76.96 26.13 54.70 15 30 55 2098.9 -40.18 68.83

48.72 6 34 25 4189.92 -35,86 193.96 26.14 54.71 7 44 15 3589.9 -40.19 185.82

131.28 14 45 56 2698.87 -3].85 76.96 26.1] 54.70 15 30 55 2098.9 -40.18 68.8]

48.72 6 34 25 4189.92 -35.86 193.96 26.14 54.71 7 44 15 3589.9 -40.19 185.82

131.28 14 45 56 2698.87 -35.85 76.96 26.13 54.70 15 ]0 55 2098.9 -40.18 68.83

DIFFERENTIAL CASRRECT|ON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.0200 TRA -.$028 TC3-8.2417 BAU 1.]]72 $GT 7695.9 8GR 2279.6 9G] 2239.9 ST 4742.0 8R 1164.0 SS 3684.0

ROE .8680 RRA .1127 RC3-2.4711FAU .47000 RRT .9778 RRF .9911RTF .976] CRT .9946 CRS -.9999 CST -.9957

FOE 8.3729 FRA .8662 FC-]0.4121 8SAP 27]40 9GB 8026.4 R2] .1670 R15 .979] LSA 6151.2 NSA 285.6 SSA 15.7

DOE 3.1423 BRA .]211 8C3 8.60]3 FSP 7669 SGt 801].2 SG2 460.4 THA 16.21 EL1 49]2.4 EL2 136.4 ALF 15.98

LAUNCH OATE DEC 7 1964 FLIGHT TIME 312.00 ARR|VAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 681.711 EARTH TO MAR S

RL 147.37 LAL .00 LOL 74.9] VL ]2.971 GAL 1.90 AZL 86.4] HCA 202.78 SMA 185.87 ECC .20966 INC ].5740 Vl 30.232

RP 215.21 LAP -1.58 LOP 277.67 VP 22.789 GAp -8.0] AZP 93.]0 TAL 10.99 TAp 215.77 RCA 146.90 Apo 224.84 v2 25.517

RE 289.316 GL 54.68 GP -14.44 ZAL 68.53 ZAp 67.08 ETS 172.96 ZAE 96.2] ETE 180.36 ZAC 70.2] ETC 257.16 ELF 86.29

PLANETOCENTRIC CONIC

C3 13.032 VHL ].610 OLA 47.64 RAL 156.05 RAO 656?.5 VEL 11.594 pTH 2.0] VHp ].264 DpA -5.41 RAp 160.17 ECC 1.2145

|NJ LONG [NJ RT ASC INJ AZMTH [NJ TIHE PO CST TIH INJ Z LAT ]NJ Z LONG

192.08 25.55 55.82 7 49 28 3574.2 -]9.66 189.89

77.10 25.54 55.81 15 28 2 2103.8 -39.65 68.92

192.08 25.5] 55.82 7 49 26 3574.2 -39.66 183.89

77.10 25.54 55.81 15 28 2 210].8 -]9.65 68.92

192.08 25.55 55.82 7 49 26 5574.2 -39.66 189.89

77.10 25.54 55.81 15 28 2 210].8 -39.65 68.92

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7944.3 SGR 2136.2 SG3 2209.7 ST 4789.2 8R 1271.4 SS $561.3

RRT .9774 RRF .9914 RTF .9769 CRT .9943 CRS -.9998 CST -.9955

SGB 8226.5 R23 .1594 R13 .9793 LSA 6095.5 NSA 285.2 88A 16.8

861 8214.9 SG2 436.8 THA 14.77 EL1 495].4 EL2 130.8 ALF 14.80

LNCH AZMTH LNCH TIME L-X TIME INJ LAT

49.95 6 39 52 4174.18 -35.46

190.05 14 42 58 2703.79 -]5.45

49.95 6 39 52 4174,18 -55.46

130.05 14 42 58 270].79 -]5.45

49.95 6 39 52 4174.18 -35.46

190.05 14 42 58 2703.79 -35.45

DIFFERENTIAL CORRECTIONS

TOE S.0123 TRA -.2919 TC3-8.7359 8AU 1.]762

ROE .7988 RRA .1142 RC3-2.]520 FAU .46194

FDE 7.9947 FRA .9074 FC-]0.6877 8SP 28049

DOE 3.1164 BRA .3135 BC3 9.0469 FSP 7538

LAUNCH DATE DEC 7 1964 FLIGHT TIME 314.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC C(_IC DISTANCE 885.916 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL 32.974 GAL 1.83 AZt. 86.53 HCA 203.93 SMA 185.94 ECC .20973 INC 5.4699 vt 30.232

RP 214.88 LAP -1.41 LOP 278.84 VP 22.835 GAP -8.18 AZP 93.17 TAL 10.58 TAP 214.53 RCA 146.94 APO 224.93 V2 25.554

RC 290.691 GL 53.99 GP -13.67 ZAL 68.95 ZAP 65.59 ETS 172.88 ZAE 94.56 ETE 179.90 ZAC 70.92 ETC 257.26 CLP 64.89

PLANETOCENTRIC CONIC

CS 12.792 VHL 5.568 OLA 48.73 RAL 156.43 RAD 6567.5 V[L 11.581 PTH 2.03 VHP 3.291 DpA -4.59 RAp 160.22 ECC 1.2095

LNCH AZMTN LNCH TIN_ L-I TIME INJ LAT

51.13 6 45 3] 4158.77 -35.06

128.87 14 40 21 2709.20 -35.05

51.13 6 45 33 4158.77 -35.08

128.87 14 40 21 2709.20 -35.05

51.13 6 45 33 4158.77 -35.06

128.67 14 40 21 2709.20 -55.05

DIFFERENTIAL CCRRECTION$

TOE 5.0056 TRA -.2743 TC3-9.2235 BAU 1.6153

ROE .7360 RRA .1199 RC3-2.2311 FAU .45275

FOE 7.5087 FRA .9822 FC-30.7852 88P 28804

BOE S.0949 BRA .2981 8C3 9.4895 FSP 7401

]NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

190.27 25.11 56.86 7 54 52 3558.8 -59.13 182.05

77._9 25.10 56.85 15 25 50 2109.2 -39.12 69.07

190.27 25.11 56.86 7 54 52 3556.8 -39.13 182.05

77.29 25.10 56.85 15 25 30 2109.2 -39.12 69.07

190.27 25.11 56.86 7 54 52 3558.8 -$9.13 182.05

77.29 Z5.10 56.85 15 25 30 2109.2 -39.12 69.07

MZD-COUR_M[ (xECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_T 8181._ _ E003.6 SG3 2174.0 9T 4834.1 SR 1188.9 8S ]438.7

RRT .9768 RRF .9895 RTF .9774 CRT .9941CRS -.9998 CST -.9953

8428.6 R23 .1508 R13 .9793 LSA 6043.5 NSA 285.0 98A 17.8

Sgl 8418.5 $62 417.2 THA 13.48 EL1 4976.5 EL2 125.7 ALF 19.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL- !, 1964)
i

LAUNCH DATE DEC T 1964 FLIGHT TIH( 316.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CCJilC DISTANCE 890.128 EARTH TO MARS

RL 147.37 LAL .OD LOL 74.93 VL 32.979 GAL 1.78 AZL 86.83 HCA 205.13 SNA 188.00 ECC .20982 IHC 3.3745 vl 30.232

RP 214.56 LAp -1.45 LOP 250.02 Vp 22.982 GAP -8.32 AZP 93.06 TAL 10.18 TAp 215.28 RCA 146.97 APO 225.03 VZ 25.590

RC 291.D51 GL 33.35 GP -12.96 ZAL 69.43 ZAP 84.14 ET$ 172.62 ZA( 92.91 ET[ 179.51 ZAC 71.57 ETC 257.34 CLP 63.41
PLANETOCENTR IC CONIC

C3 12.450 VHL 3.530 DLA 45.87 RAL 156.89 RAD 6567.5 VEL 11.569 PTH 2.02 VHp 3.$21 DpA -3.94 RAp 180.28 ECC 1.2050
L_H A_4TH LNCH TIN( L-I TIME IHJ LAT

52.28 8 51 $2 4143.52 -34.65

127.72 14 38 O 2715.15 -34.64

52.28 8 51 52 4143.52 -34.65

127.72 !4 59 0 2715.15 -34.64

52.2R G 51 32 4143.52 -34.65

127.72 14 3O 0 2715.15 -34.64

DIFFERENTIAL CORRECTIONS

TOE 2.9981 TRA -.2553 TC3-9.7142 BAU 1.6558

ROE .6844 RRA .1200 RC3-2.1158 FAU .44318

FOE T.09SD FRA 1.0219 FC-$O.7978 BSP 29513

INJ LONG |NJ RT ASC IHJ AZNTH 1NJ TIN( F_ CST TIN INJ 2 LAT IHJ 2 LONG

188.51 24.79 57.83 8 0 35 3543.5 -$8.81 1R0.2G

77.54 24.76 57.82 15 23 15 2115.1 -38.60 89.29

188.51 24.79 57.83 8 0 35 3545.5 -38.61 180.26

77.54 24.78 57.62 15 2S 15 2115.1 -38.60 89.29

188.51 24.79 57.83 8 0 $5 $543.5 -38.61 180.26

77.54 24.78 57.82 15 23 15 2115.1 -3D.60 69.29

MID-COURSE EXECUT10N ACCURACy ORBIT DETERMINATION ACCURACY

_T 9427.8 SGR 1892.4 SG3 2135.6 ST 4871.2 SR 1115.1 SS 5318.1

RRT .9758 RRF .9872 RTF .9778 CRT .9938 CRS -.9998 C$T -.0951

SGB 8635.5 R23 .1413 R13 .9798 LSA 5990.5 NSA 285.4 SSA t9.8

BOE $.0788 9RA .2803 BC5 9.9420 FSP 7242 $81 8626.1 SG2 402.| THA 12.32 EL1 4995.7 EL2 121.2 ALF 12.82

LAUNCH DATE DEC 7 1984 FLIGHT TINS 318.00

HELIOCENTRIC C_NIC DISTANCE 694.347

RL 147.37 LAL .00 LOt. 74.98 VL 32.982 GAL 1.68 AZL 86.71HCA 206.31

tip 214.24 LAP -1.46 LOP 281.20 VP 22.927 GAP -8.46 AZP 92.95 TAL 9.72

RC 292.998 GL 32.76 GP -12.31ZAL 69.98 ZAp 62.72 ETS 172.78 ZA( 91.29
PLAN[TOC(NTR1C CONIC

C$ 12.208 VHL 3.494 DLA 45.08 RAL 157.40 RAD 6587.5 VEL 11.558 PTH 2.02

LNCH AZI4TH LNCH TINS L-I TIN[ INJ LAT INJ LONG lNJ RT ASC INJ A_4TH

53.59 G 57 45 4128.40 -54.25 186.90 24.58 58.75

126.81 14 $5 53 2721.58 -34.23 77.83 24.57 58.74

55.59 6 57 45 4128.40 -54.25 186.60 24.58 58.75

126.61 14 $5 53 2721.58 -34.23 77.83 24.57 58.74

55.59 8 57 45 4128.40 -$4.25

126.61 14 35 55 2721.58 -34.23

DIFFERENTIAL C_RRECTIONS

TO( 2.9891 TRA -.2244 TC-10.1924 BAU 1.6950

ROE .8378 IMA .1241 RCS-2.0020 FAU .43258

FOE 8.7059 FRA 1.0950 FC-SQ.GD20 BSP 30512

DOE 3.0584 BRA .2564 9C310.$872 FSP 7097

ARRIVAL DATE OCT 21 1965

EARTH TO NAR8

SNA 186.07 ECC .20993 INC 3.2871 vl 30.232

TAp 216.03 RCA 147.01 APO 225.15 V2 25.628

ET[ 179.16 ZAC 72.17 ETC 257.41 CLP 82.02

VHp 5.558 DpA -3.17 RAP 160.38 ECC 1.2009

INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

8 6 34 3528.4 -38.09 178.53

15 21 14 2121.6 -38.08 89.55

8 6 34 3526.4 -38.09 178.53

15 21 14 2121.6 -3D.08 89.55

186.80 24.58 58.75 8 6 34 3528.4 -$8.09 178.53

77.85 24.57 58.74 15 21 14 2121.6 -38.08 99.55

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 8661.5 SGR 1770.2 SGS 2095.5 ST 4909.3 $R 1050.3 9S 3199.5

RRT .9744 9RF .9845 RTF .9781 CRT .9935 CRS -.9997 CST -.9948

SC_ 8840.E R23 .1310 R|3 .9793 LSA 5946.3 NSA 286.2 SSA 19.7

SG1 8881.9 SG2 390.6 THA 11.28 EL1 5019.0 EL2 117.1 ALF 12.01

LAUNCH DATE DEC 7 1964 FLIGHT TIN( 320.00

HELIOCENTRIC CONIC DISTANCE 698.574

ARRIVAL DATE OCT 25 1965

EARTH TO HARS
RL 147.ST LAL .O0

RP 215.93 LAp -1.48

RC 294.131GL 32.21

PLANETOCENTRIC CONIC

C3 11.973 VHL 3.480

LNCH AZMTH LNCH TIN(

54.49 T 4 15

125.51 14 33 56

54.49 7 4 15

125.51 14 33 58

54.49 7 4 15

125.51 14 $3 SO

LOL 74.95 VL 32.986 GAL 1.61 AZL 86.79 HCA 207.49 SNA 166.14 ECC .21005 INC 3.2062 Vl 30.252

LOP 282.36 VP 22.975 GAp -8.59 A ZP 92.84 TAL 9.27 TAp 216.76 RCA 147.04 APO 225.24 V2 25.882

GP -11.70 ZAL 70.53 Zkp 61.35 (TS 172.74 ZAE 89.69 ETE 176.85 ZAC 72.72 ETC 257.47 CLP S0.80

DLA 44.23 RAL 157.98 RAD 6567.5 VEL 11.548 pTH 2.02 VHp 5.389 DpA -2.55 RAp 180.45 ECC 1.1970

L-I TIHE 1NJ LAT IHJ LONG INJ R7 ASC INJ A_4TH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

4115.$2 -33.84 ID5.15 24.46 59.62 S 12 48 $515.3 -37.58 176.83

2726.52 -35.62 78.17 24.46 59.61 15 19 28 2128.5 -57.57 $9.88

4113.32 -33.64 185.13 24.46 59.62 8 12 48 3513.5 -57.58 176.83

2728.52 -53.82 70.17 24.46 59.61 15 lg 26 2128.5 -37.57 69.88

4115.32 -SS.84 185.15 24.48 59.62 8 12 48 $515.5 -37.58 176.65

2728.52 -$3.82 78.17 24.48 59.61 15 19 26 2128.5 -37.57 69.88

DIFFERENTIAL CORRECTIONS HID-COURSE ExECUTIOR ACCURACy ORBIT DETERMINATION ACCURACY

TOE Z.9TG8 TRA -.1931 TC-10.8747 DAU 1.7553 SGT 8891.9 S_ 1886.8 SG3 2048.8 ST 4955.9 SR 991.0 SS 5078.7

ROE .5958 RflA .1280 RCS-1.8937 FAU .42182 RRT .9724 R_F .9813 RTF .9784 CRT .9952 CRS -.9997 CST -.9945

¥DE 6.3198 FRA 1.1662 FC-30.5009 DSP $1043 SGIB 9046.8 RZ3 .1203 R13 .9794 LSA 5894.1 NSA 287.1 SSA 20.7

80E 3.0858 BRA .2817 BCSlO.8418 FSP 6930 SG1 9088.7 S_ 382.5 THA 10.35 EL1 5033.1 EL2 118.3 ALF 11.28

LAUNCH DATE DEC 7 1994

HELIOCENTRIC CONIC

FLIGHT TI_ 322.00 ARRIVAL DATE OCT 25 1955

DISTANCE 702.0D7 EARTH TO NARS

RL 147.37 LAL .OO LOt- 74.98 VL 32.990 GAL

RP 213.62 LAP -1.50 LOP 283.57 VP 23.018 GAp

RC 295.251 ret. 31.70 G.P -11.14 ZN. 71.15 ZAP

PLAN[TOCENTRIC CONIC

C3 11.757 MI4L 3.429

LNCH A_4TH LNCH TIN[ L-| TIN[ INJ LAT

55.57 7 11 0 4098.20 -33.42

124.43 14 32 13 2735.99 -$3.41

55.57 7 11 0 4098.20 -38.42

124.43 14 32 13 2735.99 -33.41

55.5? 7 11 0 4099.20 -33.42

124.45 14 $Z 13 2735.99 -53.41

DIFF(MEflTIAL C_RIEE:CT|ONS

TO( 2.9648 TOA -.1588 TC-11.1495 8AU 1.T748

RD£ .5586 IliA .1_k121_C3-1.7979 FAU .41042

FOE 5.9559 FRA 1 .2425 FC-SO.L_23 19P 311'O0

ODE 3.0170 ink .2043 0C311._919 FDP 8758

1.53 AZL 86.87 N(A 204.87 Sl4A 186.21 ECC .21019 IN(: S.1314 vl 30.252

-8.73 AZP 92.75 TAL 8.90 TAP 217.48 RCA 147.07 APO 225.35 V2 25.697

60.01 ETS 172.72 ZA( 88.13 ETE 178.59 ZAC 75.25 ETC 257.52 CLP 59.37

OLA 45.44 R_I_ 158.80 RAO 8587.4 V(L 11.559 PTH 2.01 VHp 3.428 DpA -1.99 RAp t60.56 ECC 1.1935

INJ LONG INJ RT A$C INJ AZMTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

183.48 24.44 60.45 8 19 18 3498.2 -$7.08 175.17

78.56 24.44 60.44 15 17 49 2136.0 -37.05 70.25

183.48 24.44 60.45 8 19 18 3496.2 -57.08 175.17

78.56 24.44 G0.44 15 17 49 2136.0 -37.05 70.25

183.48 24.44 60.45 8 19 18 3498.2 -S?.OG 175.17

1_.36 24.44 60.44 15 17 49 2136.0 -37.05 70.25

M|D-COURD[ (tircuTJ[Clll ACCURACY ORII|T O[TI[RMIMATION ACCURACY

SGT 9117.7 _ iS?g.? _832001.7 ST 4960.7 SR RS9.8 $8 2988.0

RRT .9891) tllm r .9T75 _ .9Y97 CRT .9929C98 -.9997 CST -.9'941

SG8 9252.0 925 .1092 I_4J .9795 LSA 5848.9 NSA 28D.2 SSA 21.7

$81 _44.3 _ 37T.4 TI4A 9.30 EL| 5047.6 EL2 109.D ALF 10.65

1941



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 7 1964

HELIOCENTRIC CONIC

RL 147.37 LkL .00

RP 213.$1 LAP -1.52

RC 296.358 GL 31.22

PLANETOCENTRIC CONIC

C3 11.556 VHL 3.399

LNCH AZNTN LNCH TIME

56.64 ? 16 3

123.36 14 30 34

56.64 7 16 3

123.36 14 30 34

56.64 • 18 3

123.36 14 30 34

FLIGHT T|H( 324.00 ARRIVAL DATE OCT 27 1965

DISTANCE 707.048 EARTH TO MARS

LOt. 74.93 VL 32.995 GAb 1.44 AZL 86.94 HCA 209.86 SNA 186.29 ECC .21035 IMC 3.0819 vl 30.232

LOP 284.76 VP 23.063 GAP -8.66 A ZP 92.66 TAL 8.32 TAp 218.19 RCA 147.10 APO 225.47 V2 25.731

GP -10.63 ZAL 71.82 ZAP 58.71 ETS 172.70 ZA( 66.60 ETE 178.35 ZAC 73.74 ETC 257.57 CLP 58.10

DLA 42.67 RAL 159.28 RAD 6567.4 VEL 11.539 PTH 2.01 VHP 3.466 DpA -1.48 RAP 160.69 ECC 1.1802

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4082.89 -33.00 181.83 24.50 61.25 8 26 6 3482.9 -36.55 178.52

2744.10 -32.99 79.00 24.50 61.24 15 16 18 2144.1 -36.54 70.88

4082.89 -33.00 181.83 24.50 61.25 8 26 6 3482.9 -36.53 173.52

2744.10 -32,99 79.00 24.50 61.24 15 16 18 2144.1 -$6.54 TO.GO

4082.89 -33.00 181.83 24.30 61.25 8 26 6 3482.9 -36.55 175.32

2744.10 -32.99 79.00 24.30 61.24 13 |6 18 2144.1 -36.54 •0.88

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9496 TRA -.1138 TC-11.6216 DAU 1.8143 SGT 9338.8 SGR 1482.6 SG3 1954.2 ST 497•.8 SR 8RD.8 88 2844.S

ROE .5250 RRA .1364 RC3-1.6880 FAU .39919 RRT .9668 RRF .9731 RTF .9789 CRT .9926 CRS -.9996 CST -.9937

FOE 3.3971 FRA 1.3202 FC-29.9063 6SP 32513 SGB 9455.8 R23 .098§ R13 .9793 LSA 5794.6 NSA 289.5 SSA 22.6

8DE 2.9960 BRA .1777 8C311.7435 FSP 6378 SGI 9448.3 SG2 374.3 THA 8.•4 ELI 5055.7 ELI 106.3 ALF 10.07

LAUNCH DATE DEC ? 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 29 1985

HELIOCENTRIC CC_IIC DISTANCE 711.296 EARTH TO MARS

RL 147.3• LAL .00 LOL 74.93 VL 33.000 GAL 1.36 AZL 87.00 HCA 211.06 Sd4A 186.37 ECC .2103Z INC 2.99•0 vl 30.232

RP 218.01 LAP -1.55 LOP 285.93 VP 23.108 GAP -8.98 AZP 92.37 TAL 7.83 TAp 218.89 RCA 147.13 APO 223.60 V2 25.785

RC 297.448 GL 30.•• GP -10.14 ZAL 72.33 ZAp 37.44 ETS 172.69 ZAE 85.09 ETE 178.13 ZAC 74.20 ETC Z3•.GO CLP 36.86

PLAN(TOCENTRIC CONIC

C3 11.369 VHL 3.372 OLA 41.91 RAL 160.OO RAD 6367.4 VEL 11.322 pTH 2.01 VHp 3.508 DpA -1.02 RAP 160.84 ECC 1.1871

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

57.71 7 23 25 4067.29 -32.37 180.19 24.64 62.02 8 38 12 3467.3 -36.08 171.87

122.29 14 26 38 2752.91 -32.56 79.50 24.63 62.00 15 14 51 2152.9 -36.02 71.1•

37.71 7 23 25 4067.29 -32.37 180.19 24.64 62.02 8 $3 12 $467.S -36.03 171.67

122.29 14 28 38 2752.91 -32.36 79.30 24.63 62.00 15 14 31 2152.9 -36.02 71.17

57.71 7 25 23 4067.29 -32.37 180.19 24.64 62.02 S 33 12 3467.3 -36.03 171.87

122.29 14 28 36 2732.91 -32.36 79.30 24.63 62.00 15 14 31 2132.9 -36.02 71.17

DIFFERENTIAL CCRflECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.9321 TRA -.0660 TC-12.0876 8AU 1.8530 SGT 9554.6 SGR 1400.9 SG3 1903.0 ST 4988.8 8R 847.G SS 2728.7

ROE .4932 RRA .1409 RC3-1.3908 FAU .38737 RRT .9829 RRF .9679 RTF .9790 CRT .9924 CflS -.9R96 CST -.9931

FOE 3.2558 FRA 1.4020 FC-29.3140 BSP 33244 SG8 9656.8 R23 .0880 R13 .9795 LSA 3741.7 NSA 291.2 SSA 23.5

8DE 2.973• 8RA .1336 6C312.1918 FSP 6404 SGI 9649.3 SG2 374.1 THA 8.03 ELI 5059.2 EL2 103.1 ALF 9.57

LAUNCH DATE DEC 7 1964 FLIGHT TIME 328.00 ARRIVAL DATE OCT 31 1965

HELIOCENYRlC CONIC

RL 147.37 LAL .OO

RP 212.72 LAP -1.57

RC 298.526 GL 30.34

PLANETOCENTRIC CONIC

C3 11.194 VHL 3.346

LNCH AZNTH LNCH TIME

58.78 7 33 6

121.22 14 27 28

58.78 7 33 6

121.22 14 27 26

58.78 7 33 6

121.22 14 27 26

DISTANCE 715.351 EARTH TO MARS

LOL 74.93 VL 33,004 GAL 1.27 AZL 87.08 HCA 212.23 SMA 186.43 ECC .21071 1NC 2.9363 Vl 30.232

LOP 287.15 VP 23,132 GAP -9.11AZP 92.48 TAL 7.32 TAp 219.38 RCA 147.16 ApO 225.74 V2 25.798

GP -9.70 ZAL 73.28 ZAP 36.22 ETS 172.69 ZAE 83.62 ETE 177,96 ZAC 74.64 ETC 237.63 CLP 55.66

DLA 41.16 RAL 160.77 RAD 8567.4 VEL 11.314 pTH 2.01VHP 3.552 DpA -.81 RAp 161.01ECC 1.1842

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

4051.37 -32.14 178.34 24.83 62.7S 8 40 37 3451.4 -35.50 170.22

2762,42 -32.13 80.05 24.84 62.73 13 13 28 2162.4 -35.49 71.73

4051.37 -32.14 178.34 24.83 62.76 8 40 37 3451.4 -35.50 170.22

2762.42 -32.13 80.03 24.84 62.•3 15 13 28 2162.4 -35.49 71.73

4051.37 -32.14 178.34 24.85 62.76 8 40 37 3431.4 -33.50 170.22

2762.42 -32.13 80.03 24.84 62.73 15 13 28 2162.4 -35.49 71.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9116 TRA -.0140 TC-12.5512 BAU 1.8916 SGT g•G•.4 SGR 1323.3 8GS 1853.3 ST 4992.8 SR 808.3 S8 2612.•

ROE .4683 RRA .1450 RC3-1.4982 FAU .37608 RRT .9584 RRF .9620 RTF .9792 CRT .9922 CR$ -.9995 CST -.9923

FOE 4.9248 ERA 1.4797 FC-29.0843 BSP 33943 SG8 9856.9 R23 .0776 RI3 .9"796 LSA 5685.2 NSA 292.7 SSA 24.4

8DE 2.9492 BRA .1457 6C312.6403 FSP 6219 SG! 9849.7 SG2 373.2 THA 7.42 EL1 3036.9 ELI 99.8 ALF 9.13

LAUNCH DATE DEC 7 lg64 FLIGHT TIME 3S0.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.g3 VL

RP 212.43 LAp -1.39 LOP 288.55 VP

RC 299.392 GL 29.94 GP -9.28 ZAL

PLAN(TOCENTRIC CONIC

C3 11.0S1 VHL 3.321

LNCH AZMTH LNCH TIME

59.86 • 41 7

120.14 14 23 32

59.86 7 41 7

120.14 14 25 52

39.86 7 41 •

120.14 14 23 52

DIFFERENTIAL C_RECTIONS

TOE 2.8897 TRA .0489 TC-IS.OOSO BAU 1.9291

ROE .4444 flRA .1494 RCS-1.4084 FAU .38436

FOE 4.6181 FRA 1.3612 FC-28.5961 B8P 34659

8DE 2.9237 BRA .1557 8C313.0810 FSP 6041

DISTANCE 719.812 EARTH TO MARS

33.009 GAL 1.18 AZL 87.12 HCA 213.45 SMA 186.54 ECC .21092 INC 2.8793 vl 30.232

23.195 GAP -9.25 AZP 92.40 TAt. 6.80 TAP 220.26 RCA 147.19 APO 223.88 V2 25.631

74.08 ZAP 55.02 (TS 172.69 ZAE 82.17 (TE 177.81 ZAC 73.03 ETC 257.65 CLP 34.49

DLA 40.42 RAL 161.58 RAD 6567.4 Vl[L 11.507 PTH 2.00 VHP 3.598 DPA -.23 RAP 161.20 ECC 1.1813

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

4034.99 -31.70 176.87 25.12 63.48 8 48 22 3435.0 -34.97 168.55

2772.77 -31.68 80.67 25.12 63.47 15 12 5 2172.8 -34.96 72.33

4034.9g -31.70 176.87 25.12 63.48 8 48 22 3435.0 -34.97 188.55

2772.77 -31.68 80.67 25.12 83.47 15 12 5 2172.8 -34.96 72.$5

4034.99 -31.70 178.87 25.12 63.48 8 48 22 3435.D -34.97 168.55

2772.77 -31.68 80.67 25.12 63.47 13 12 5 2172.8 -34.96 72.35

NID-COURSI[ (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9974.4 _ 1256.0 SG3 1805.5 ST 4991.9 8R ••3.9 SS 2501.9

RRT .9529 RRF .9552 RTF ,9?93 CRT .9920 CRS -.9994 CST -.9919

S6810053.1 R23 ,0681 R13 .9796 LSA 3629.4 NSA 294.8 SSA 25.3

SG110046.D SG2 378.3 THA 6.85 EL1 5030.6 EL2 98.5 ALF 8.75
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC • lgS4

HELIOCENTRIC CONIC

RL 14•.3• LAL .DO LOt. •4.93 VL

RP 212.15 LAP -1.61 LOP 269.55 VP 23.238 GAP -g.35 A ZP 92.33 TAL 6.27 TAp 220.92 RCA 14•.22 APO 226.03 V2 25.$63

RC 300.645 GL 29.56 ;P -6.89 ZAL •4.91 ZAp 33.87 ETS |72.T0 Z/q[ 60.76 ETE 17•.6• ZAC 75.45 ETC 25•.66 CLP 53.36

PLAIAETOCEMTRIC CONIC

C$ 10.8•6 VML 3.296 DLA 39.68 RAL 162.44 RAD 656•.4 V[L ll.5Ol PTH 2.00 VHp 3.645 DPA .10 RAP 161.41ECC 1.1•90

LNCH AZIATH LMCH TIN( L-I TIN( INJ LAT |NJ L,N6 INJ RT ASC INJ 4ZNTH INJ TIME P, CST TIN INJ Z LAT INJ 2 LONG

60.96 T 49 31 4018.06 -31.24 1•5.1• 25.46 64.18 8 56 29 3418.1 -34.43 166.66

119.04 14 24 16 2•84.01 -31.23 81.37 25.46 64.17 15 10 41 2184.0 -34.42 •3.0S

60.96 • 49 31 4016.06 -31.24 175.1• 25.46 64.18 8 56 29 3416.1 -34.43 166.66

119.04 14 24 16 2784.01 -31.23 81.3• 25.46 64.17 15 10 41 2184.0 -34.42 73.05

60.96 • 49 31 4018.06 -31.24 175.1• 25.46 84.18 8 56 29 3418.1 -34.43 166.66

119.04 14 24 16 2•84.01 -31.23 61.37 25.46 84.17 15 10 41 2184.0 -34.42 73.05

FLIGHT TIME 332.00 ARRIVAL DATE NOV 4 1965

DISTANCE •24.080 EARTH TO MARS

33.014 GAL 1.09 AZL 87.17 HCA 214.66 SMA 186.62 [CC .21114 INC 2.8257 v| $0.252

O|FFERENTIAL CCRNECTI(_AS

TOE 2.8640 TRA .1062 TC-13.4524 8AU 1.9660

ROE .422• RRA .1334 RC3-1.3ZIT FAU .35263

FOE 4.3091FRA 1.6369 FC-28.0612 BSP 35344

BO( 2.R950 BRA .1866 BC313.51•2 FSP 5658

MID-COURSE EXECUTION ACCURACY ORBIT DET[RNINATION ACCUIACY

SG710178.4 _ 1191.3 SG3 1754.5 ST 4982.7 SR 742.0 Ss 2369.5

RRT .9464 8RF .9473 RTF .9794 CRT .9919 CRS -.9993 CST -.9910

$6810245.9 R23 .0591 R13 .9797 LSA 5567.6 NSA 296.8 SSA 26.2

SGI10238.7 _;2 382.5 •HA 6.33 ELI 5036.7 EL2 93.2 ALF 8.41

LAUNCH DATE DEC • 1964 FLIGHT TIN[ 334.00 ARR!VAL DATE NOV 6 1965

HELIOCENTRIC C(_IIC

RL 14•.37 LAL .OO LGA. •4.93 VL 33.020 GAL

DISTANCE •28.354 EARTH TO MARS

1.00 AZL 87.22 14CA 215.86 _AA 186.71ECC .21139 INC 2.7•51 vl 3O.ZS2

RP 211.8• LAP -1.63 LOP 290.76 Vp 23.281 SAp -9.46 AZP 92.25 TAL 5.72 TAp 221.58 RCA 147.24 APO 226.18 V2 25.895

RC 301.68• GL 29.20 GP -8.52 ZAL 75.79 ZAP 52.74 ET6 172.70 ZN[ 79.37 ETE 177.54 ZAC 75.83 ETC 257.6• CLP 52.25

PLAN[TOCENTRIC CONIC

C3 30.•$8 VHL 3.277 OLA 38.94 RAt. 163.33 RAD 6367.4 Vl[L 11.495 PTH 2.QO VHp 3.694 0PA .40 RAP 161.65 ECC 1.1•6•

LNCH AZIATH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC ;NJ AZNTH INJ TIN( P, CST TIM INJ 2 LAT INJ 2 LONG

62.0• • 56 21 4000.35 -30.78 173.43 25.86 64.87 9 5 1 3400.3 -33.88 165.12

117.93 14 22 33 2796.38 -30.76 82.14 25.85 64.85 15 9 9 2196.4 -$3.6• 73.83

62.07 • 56 21 4000.35 -30.78 |73.43 25.86 64.87 9 5 1 3400.3 033.98 165.12

117.93 14 22 33 2794|.38 -30.76 02.14 25.05 84.85 15 9 9 2196.4 -33.87 73.83

62.0• T 56 21 4000.35 -30.78 173.43 25.86 64.87 9 5 1 3400.3 -33.88 165.12

117.93 14 22 33 2796.38 -30.78 82.14 25.85 64.85 15 9 9 2196.4 -33.87 73.63

DIFFERENTIAL C_RR(CTI(_I6 MID-COURSE (XI[CUT|ON ACCURACy ORBIT DETEm41NATI(_4 ACCURACY

TOE 2.8352 TRA .1741 TC-13.8972 BALI Z.O0_ SGTIOSTT.O Srdl 1132.4 S_3 1705.2 ST 4968.3 SR 713.5 S$ 2280.•

ROE .4033 RRA .1574 RC$-1.2396 FAU .34127 MR• .9389 RRF .9304 RTF .9795 CRT .9919 CR3 -.9990 CST -.9901

FDE 4.0212 FRA 1.7161 FC-27.5152 Oms 36051 S8810438.8 R23 .OSD7 R13 .9797 LSA 5503.2 NSA 299.1 SSA 27.0

BOE 2.8638 8RA .2347 BC313.9324 FSP 5891 64;110431.4 SG2 387.8 THA 5.86 ELI 5016.5 EL2 D9.7 ALF 8.1 1

LAUNCH DATE DEE T 1964 FLIGHT TIleE 336.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CONIC D! $TAMC[ 732.631 EARTH TO MARS

RL 14•.ST LAL .DO LOL •4.93 VL 33.025 GAL .90 AZL 87.27 MCA 217.07 SMA 166.81ECC .21165 INC 2.7273 vl 30.252

RF 211.60 LAP -1.64 LOP 2R1.97 VP 23.323 GAP 09.57 AZP 92.18 TAL 5.16 TAp 222.23 RCA 14•.27 APO 226.34 vZ 25.926

tic 302.71T GL 26.65 GP -8.16 ZAL 76.72 ZAP 51.65 [TS 172.72 ZAl[ 78.02 (TE 177.43 ZAC 76.19 ETC 257.67 CLP 51.16

PLAN(TOCENTRIC CONIC

CS 10.606 VHL 3.257 DLA 38.20 RAL 164.26 RAD 6557.4 V(L 11.489 PTH 2.0D VHp 3.744 DpA .66 RAp ISI.R1ECC 1.1744

LNCM AZNTH LN(H TIN_ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE P, CST TIM INJ 2 LAT IMJ 2 LONG

63.22 6 • 37 3901.63 -30.30 171.64 26.31 65.54 9 13 59 3381.8 -33.32 163.34

116.78 14 20 42 2609.8R -30.29 83.01 26.31 65.53 15 7 32 2209.9 -33.31 74.71

63.22 • • 37 3981.63 -SO.SO 171.64 26.31 65.54 9 13 59 3381.8 -33.32 163.34

116.76 14 20 42 2609.89 -30.29 83.01 26.31 65.53 15 7 32 2209.9 -33.31 74.71

63.22 8 • $7 3981.83 -SO.3O I71.64 26.31 65.54 9 13 59 3381.8 -33.32 163.$4

116.70 14 20 42 2609.69 -30.29 83.01 26.31 65.53 15 7 32 2209.9 -33.31 •4.71

DIFFERENTIAL C_RRECTI_6 NID-COUR$1[ EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACy

TOE 2.6203 TRA .2649 TC-14.2700 8AU 2.0300 SGT|OS52.9 $GR 1077.9 SG3 1650.3 ST 4972.8 SR 691.5 SS 2196.6

ROE .3876 RRA .1639 RC3-1.1506 FAU .32772 RRT .9292 RRF .9282 RTF .9794 CRT .9920 CRS -.9967 CST -.9669

FOE 3.7834 FRA 1.8397 FC-28.7496 8SP 37136 $68|0007.8 R23 .0456 R13 .9796 LSA 5471.6 MSA 305.5 SSA 27.4

ROE 2.6469 BRA .3115 8C314.3163 FSP 5607 SGII0eOO.4 64;2 396.7 THA 5.43 EL1 5019.9 ELZ 8S.Z ALF •.86

LAUNCH DATE DEC 7 1164 FLIGHT TIME 338.00 ARRIVAL DATE NOV 10 1965

14(L|OCENTRIC C()NIC

RL 147.37 LAL .00LGL 74.93 VL

RP 211.33 LAP -S.IHI _ 293.16 VP

RC 503.736 GI. 28.51 r_P -7.86 ZAI.

PLM4(TOCLrNTIlIC C(_4IC

DISTANCE 735.918 EARTH TO MARS

33.030 GAL .80 AZL 67.32 HCA 218.28 SNA 186.90 ECC .21194 INC 2.6620 vl 30.232

23.364 GAP -9.69 AZP 92.11TAL 4.58 TAP 222.87 RCA 147.29 APO 226.51 V2 25.956

77.68 ZAP 50.59 (TS 172.73 ZN[ 76.69 ETE 177.34 ZAC 76.54 ETC 257.66 CLP 50.14

C3 10.485 VIAL 3.238 DLA 37.45 RAL 165.22 RAO 6387.4 V[L 11.484 PTH

LNCH AZ14TH LI_H TIN( L-I TIN( |NJ LAT iflJ LONG INJ RT ASC INJ AZNTH INJ TIM(

04.40 8 IT 24 3962.21 -Zg.81 169.78 26.62 66.20 9 23 26

115.60 14 19 35 2924.86 -29.60 83.98 26.82 66.19 15 5 40

64.40 9 17 24 396Z.21 -29.61 189.78 26.82 66.20 9 23 26

115.60 14 18 33 2824.66 -29.80 83.98 26.82 66.18 I3 3 40

64.40 8 17 24 3962.21 -29.81 169.76 26.62 66.20 9 23 26

113.80 14 19 35 2824.88 -29.80 83.98 26.82 66.18 15 5 40

DIFFERENTIAL C_RRECTIONS NID-COURS[ EXECUTION ACCURACY

11)( 2.7775 TRA .33462 TC-14.7207 BAU 2.0690 SGT|OTSI.7 SIR 1027.6 SG3 1603.2

ROE .3T09 RRA .16•8 RC3-1.0783 FAU .31749 RRT .9196 W .9188 RTF .9795

FD( 3.4969 FRA 1.6936 FC-26.2140 BSP 37811 S88|0800.7 R23 .037? R13 .9796

ROE 2.6021BRA .3752 BC314.7601FSP 3363 S61|0793.Z $62 402.2 THA S.03

2.00 VHP 3.7g6 DPA .88 RAp 162.1g ECC 1.1726

P, CST TIM INJ 2 LAT INJ 2 L,N6

3362.2 -32.75 161.49

2224.9 -32.74 75.69

3362.2 -32.75 161.4R

2224.9 -32.74 76.69

3362.2 -32.75 161.4R

2224.9 -32.74 75.69

ORBIT DETERNINATIGN ACCURACY

ST 4926.0 SR 665.8 SS _0•8.2

CRT .9922 CRS -.R962 CST -.98T6

LSA 538D.7 NSA 306.9 SSA 29.4

EL1 4972.I EL2 62.4 ALF 7.64

|843



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE DEC 7 1964 FLIGHT TIME 340.00 ARRIVAL DATE NOV 12 196S

HELIOCENTRIC CONIC DISTANCE 741.210 EARTH TO MARS

RL 147.67 LAL .OO LOL 74.93 VL 33.036 GAL .70 AZL 87.36 HCA 219.50 SNA 187.00 ECC .21224 INC 2.6689 Vl 30.232

RP 211.08 LAP -1,68 LOP 294.40 VP 23.405 GAP -9.80 AZP 92.04 TAL 4.00 TAp 223.49 RCA 147.31Apo 226.69 V2 25.986

RC 304.746 GL 28.18 GP -7.56 ZAL 78.68 Zkp 49.56 ETS 172.74 ZAE 75.39 ETE 177.26 ZAC 76.87 ETC 257.65 CLP 49.13

PLANETOCENTRIC CONIC

C6 10.674 YHL 3.221DLA 36.69 HAL 166.21 RAG 6567.4 VEL 11.479 PTH 2.OO VHp 3.849 DpA 1.08 RAP 162.49 ECC 1.1707

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65.62 8 27 44 3941.36 -29.30 167.83 27.38 66.85 9 33 26 3341.4 -32.16 159.36

114.38 14 16 12 2641.40 -29.29 85.07 27.37 66.83 15 3 33 2241.4 -32.15 76.79

65.62 8 27 44 3941.38 -29.30 167.83 27.38 66.85 9 33 26 3341.4 -32.16 159.56

114.38 14 16 12 2841.40 -29.29 85.07 27.37 66.83 15 3 33 2241.4 -32,15 76.79

65.62 6 27 44 3941.36 -29.30 167.83 27.38 66.65 9 33 26 3341.4 -32.16 159.56

114.38 14 16 12 2841.40 -29.29 85.07 27.37 66.83 15 3 33 2241.4 -32.13 76.79

DIFFERENTIAL CaRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.7344 TRA .4156 TC-IS.1461 BAU 2.1052 SGT10940.9 $GR 960.6 SG3 1554.2 ST 4880.9 SR 643.1 $8 1965.1

ROE .3537 RRA .1695 RCS-I.OOS6 FAU ,30671 RRT .9084 RRF .9039 RTF .9796 CRT .9924 CRS -.9975 CST -.9861

FOE 3.2285 FRA 1.9518 FC-23.3936 8SP 38146 SG810984.8 R23 ,OSOG R13 .9797 LSA 5291.8 MSA 308.9 SSA 29.3

BOE 2.7573 8RA .4489 BC315.1794 FSP 5187 S6110977.2 S12 408.7 THA 4.66 ELI 4922.3 EL2 78.3 ALF 7.43

LAUNCH OAT[ DEC ? 1964 FLIGHT TIM( 342.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC COI_ZC DISTANCE 745.507 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL 33.042 GAL .59 AZL 87.40 HCA 220.71 S#4A 187.10 ECC .21257 INC 2.5979 vl 30.232

RP 210.82 LAp -1.69 LOP 295.62 VP 23.445 GAP -9.90 AZP 91.97 TAL 3.39 TAp 224.11 RCA 147.33 APO 226.67 V2 26.015

RC $03.746 GL 27,86 DIP -7,28 ZAL 79.72 ZAP 48.35 (TS 172.76 Z/dE 74.11ET( 177.18 ZAC 77.20 ETC 237.63 CLp 48.14

PLAN(TOCENTRIC CONIC

C3 10.272 VHL 3.203 OLA $3.93 RAL 167.24 RAD 6567.4 VEL 11.474 PTH 1.99 VHP 3.904 DpA 1.23 RAp 162.82 (CC 1.1691

LNCH AZMTH LNCH TIM( L-I TIME tNJ LAT INJ LONG INJ RT ASC INJ AZI4TH 1NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

66.89 8 $8 43 3918.99 -28.78 165.78 27.99 67.49 9 44 2 3319.0 -$1.56 157.52

113.11 14 13 26 2859.80 -28.77 86.29 27.98 67.47 1§ 1 6 2259.8 -31.55 78.0A

66.89 8 38 43 3918.99 -28.78 165.78 27.99 67.49 9 44 2 3319.0 -31.56 157.52

113.11 14 13 26 2859.60 -28.77 66.29 27.98 67.47 15 1 6 2259.8 -31.55 78.04

66.89 8 38 43 3918.99 -28.78 165.78 27.99 67.49 9 44 2 3319.0 -31.56 137.52

113.11 14 13 26 2659.80 -28.77 86.29 27.98 67.47 13 1 6 2259.8 -31.55 78.04

DIFFERENTIAL C(:RR(CTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.6879 TRA .5015 TC-15.5616 BAU 2.1409 S6111127.3 SGR 937.7 SG3 1506.3 ST 4823.8 SR 622.7 SS 1855.7

ROE .3422 RRA .1728 RC3 -,9356 FAU .29613 RRT .9955 RRF .8895 RTF .9796 CRT .9928 CRS -.9964 CST -.9842

FDE 2.9739 FRA 2.0134 FC-24.9375 8SP 38708 S_11166.7 R23 .0246 R13 .9797 LSA 5198.2 MSA 312.0 SSA 30.1

BOE 2.7096 BRA .5304 BC313.5897 FSP 5007 SGIIlI59.0 SG2 41G.l THA 4.32 ELI 4663.3 EL2 74.1 ALF 7.30

LAUNCH OATE DEC 7 1964 FLIGHT TIME 344.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC

RL 147.37 LAL .00 LOL 74.93 VL

RP 210.58 LAP -1.71 LOP 2g6.84 VP

RC 306.737 GL 27.54 GP -7.01 ZAL

PLANEYOCENTflIC CONIC

C3 10.180 VHL 3.191

LNCN AZMTH LNCH TIME

68.23 8 50 24

111.77 14 10 11

68.23 8 30 24

111.77 14 10 11

68.23 8 30 24

111.77 14 tO 11

01PFERENTIAL CORRECTIONS

TOE 2.6416 TRA .5958 TC-13.9599 BAU 2.1734

ROE .3306 flRA .1759 RCS -.8689 FAU .28397

POE 2.7415 FRA 2.0786 FC-24.S185 BSP 39317

80E 2.6622 BRA .6213 8C315.9685 FSP 4838

DISTANCE 749.809 EARTH TO MARS

33.047 GAL .49 AZL 87.44 HCA 221.94 SNA 167.20 ECC .21291 INC 2.5566 Vl 30.232

23.485 GAp -10.01AZP 91.90 TAL 2.78 TAp 224.71RCA 147.34 Apo 227.06 v2 26.043

80.80 ZAp 47.58 ETS 172.77 ZAE 72.96 ETE 177.12 ZAC 77.31ETC 257.61 CLP 47.19

DLA 35.16 RAL 168.30 RAD 6567.4 VEL 11.470 pTH 1.99 VHp 3.959 DpA 1.39 RAP 163.17 ECC 1.1675

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3894.81 -28.24 163.61 28.63 68.12 9 55 19 3294.8 -30.94 155.37

2880,36 -26.23 87.68 28.64 66.11 14 38 12 2280.4 -30.94 79.44

3894.81 -28.24 163.61 28.65 68.12 9 35 19 3294.8 -30.94 155.37

2880.36 -28.23 87.68 28.64 68.11 14 58 12 2280.4 -30.94 79.44

3894.61 -28.24 163.61 28.65 68.12 9 55 19 3294.8 -30.94 155.37

2660.36 -28.23 87.68 28.84 68.11 14 58 12 2280.4 -30.94 79.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT11311.0 SGR 899.6 SG3 1460.9 ST 4769.6 SR 605.1 SS 1755.3

flRT .8815 RRF .8738 RTF .9797 CRT .9933 CRS -.9949 CST -.9820

SG811348.7 RZ3 .0191 R13 .9796 LSA 5108.4 MSA 313.7 SSA 30.9

SGl11338.8 962 423.8 THA 4.02 ELI 4807.3 EL2 69.5 ALP 7.18

LAUNCH DATE DEC 7 1964 FLIGHT TIME 346.00 ARRZVAL DATE NOV 18 1965

HELIOCENTRIC CONIC

RL 147.$7 LAL .00 LOt.. 74.93 VL

RP 210.34 LAp -1.72 LOP 298.08 VP

RC 307.719 GL 27.23 GP -6.78 ZAL

PLAN(TOC(NTRIC CONIC

C3 10.098 VHL 3.178

LNCH AZMTH LNCH 71ME

69.64 9 2 56

110.$6 14 6 19

69.84 9 2 38

110.36 14 6 19

69.64 9 2 58

110.38 14 6 19

DIFFERENTIAL C(_RECTIONS

TOE 2.5893 TRA .6941 TC-16.3464 6AU Z.2093

ROE .$199 RRA .1788 RC3 -.804D FAU .27388

FOE 2.3147 FRA 2,1366 FC-23.6507 BSP 39848

BOE 2.6090 8RA .7167 8C316.3662 FSP 4650

DISTANCE 754.116 EARTH TO MARS

33.053 GAL .38 AZl. 87.48 HCA 223.16 SMA 187.30 ECC .21329 INC 2.5214 vl 30.232

23.524 GAP -10.11 AZP 91.84 TAL 2.15 TAP 225.$0 RCA 147.35 APO 227.25 V2 26.071

81.92 ZAP 46.63 ET8 172.79 ZAE 71.64 ETE 177.06 ZAC 77.81 ETC 237.39 CLP 46.25

DLA 34.38 RAL 169.39 RAO 6567.4 VEL 11.467 PTH 1.99 VHP 4.016 DPA 1.51 RAP 163.53 ECC 1.1662

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LA7 ZNJ 2 LONG

3868.31 -27.68 161.28 29.35 68.74 10 7 27 3268.3 -30.31 153.05

2903.64 -27.97 89.26 29.35 68.73 14 54 42 2303.6 -30.30 81.04

38e8.31 -27.68 181.28 29.35 68.74 10 7 27 3268.S -30.$1 153.05

2903.64 -27.67 89.26 29.33 68.73 14 54 42 2303.6 -SO.SO 81.04

3868.31 -27.88 161.28 29.35 68.74 10 7 27 3268.3 -30.31 153.08

2903.64 -27.67 89.26 29.33 68.73 14 54 42 2303.6 -30.30 81.04

MID-COURSE EXECUTION ACCURACY ORBIT OETERt¢|NATION ACCURACY

86T11490.4 SGR 864.0 SG3 1415.2 ST 4701.0 SR 588.9 SS 1654.0

RflT .8857 RflF .8364 RTF .9798 CRT .9939 CRS -.9928 CST -.9793

86811522.8 R23 .0140 RIS .9799 LSA 5007.9 HSA 319.3 SSA 31.7

sgl11514.7 $62 431.6 THA 3.73 ELI 4737.3 EL2 64.6 ALF 7.10

1844



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I. 1964)

LAUNCH DATE DEC • 1964

HELIOCENTSIC CQNIC

RL 14•.37 LAL .00

R@ 210.10 LAP -1.•4

RC 308.691 ;L 26.92

pLANETOCENTRIC CON|C

C3 1D.DZT _HL 3.1&6

LNCH AZNTH LNCH TIME

• 1.13 9 16 35

106.85 14 1 3•

71.15 9 16 35

108.65 14 1 3•

110.00 14 57 15

110.00 13 20 •

FLIGHT TIME 348.00 ARRIVAL DATE ROY 20 1965

DISTANCE 758.428 EARTH TO MARS

.26 AZL 87.51HCA 224.39 514A 187.41ECC .21368 INC 2.4853 vl 30.232

1.50 TAp 225.89 RCA 147.36 kPO 227.46 V2 26.098

70.44 ETA 1TT.01 Z&C 76.11ETC 25T.56 CLP 45.35

?4.93 YL 33.059 GALLOL

LOP 299.29 Vp 23.562 GAp -10.22 AZI= 91.78 TAL

GP -6.$Z ZAL 63.07 2Ap 45,72 ETS 172.80 Zk[

DLA 33.58 RAt. 170.51 RAD 856?.4 ¥EL 11o464 PTH 1.99 VHP 4.074 DpA 1.60 RAp 163.92 ECC 5.1650

L-I TIN( INJ LAT |NJ LONG INJ R• ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3838.94 o27.10 158.T4 30.10 69.37 10 20 33 3238.9 -29.65 190.54

2930.16 -2•.09 91.08 30.10 69.35 14 50 27 2330.2 -29.65 82.88

3638.94 -27.I0 158.74 30.10 69.37 IO 20 33 3238.9 -29.65 150.54

2930.16 -2•.09 91.08 30.10 69.35 14 50 27 2330.2 -29.65 82.88

2759.89 -30.76 •9.22 31.47 74.30 15 43 15 2159.9 -32.61 •0.48

3057.21 -23.54 99.29 28.42 64.4• 14 11 4 2457.2 -26.76 91.61

DIFFERENTIAL CORRECTIONS NID-CouR3( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70( 2.5336 TRA .7964 TC-tG.TOAT BAU 2.2412 SG711656.0 SGR 829.6 SG3 1366.1 ST 4624.3 SIR 573.8 SS 1552.8

RDE .3103 RRA .1811RCS -.7382 FAU .26522 RRT .6477 RRF .8365 RTF .9800 CRT .9946 CRS -.9698 CST -.9•83

FOE 2.2933 FRA 2.180• FC-22.9007 8SIP 40433 SG911687.5 RZ3 .0087 R13 .9800 LSA 4901.2 NsA 321.6 SSA 32.4

BOA 2.5523 8RA .8167 6C316.7200 FSP 4486 96111679.3 SG2 439.4 •HA 3.46 ELI 4639.6 EL2 59.3 ALF 7.04

LAUNCH DATE DEC 7 1964 FLIGHT TIME 350.00 ARRIVAL DATE NOV 22 1965

HI[LIOCENTRIC CONIC DISTANCE •62.•44 EARTH TO MARS

RL I47.37 LAL .00 LOL 74.93 VL 33.066 GAL .15 AZL 87,55 HCA 225.62 SNA 187.52 ECC .21410 INC 2.451I Vl 30.232

RP 209.86 LAP -1.73 LOP 300.52 VP 23.600 GAp -10.32 A2F 91.72 TkL .84 TAp 226.46 RCA 147.37 Apo 227.66 v2 26.124

RC 309.654 GL 26.61GP -6.30 zAL 84.27 ZAp 44.92 ETS 172.82 ZAE 69.26 ETA 1•6.97 ZAC 78.40 ATE 237.33 CLP 44.47

pLAN(TOCENTRIC C(_qlC

C3 " 9.963 VML 3.137 DLA 32.•7 RAt. 171.65 RAD 6367°4 VEL 11.461PTH 1.99 VHP 4o134 DpA 1.66 RAP 164.33 (CC 1.1640

LNCH 4Z14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTfl INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

• 2.78 9 31 26 3805.94 -26.30 135.94 30.90 69.99 10 34 52 3203.9 -28.96 147.77

107.22 13 35 32 2960.71 -26.49 93.18 30.89 69.97 14 43 12 2360.T -28.97 85.01

• 2.78 9 31 26 3805.94 -26.30 135.94 30.90 69.99 10 34 32 3203.9 -28.98 tAT.T•

107.22 13 55 32 2980.71 -26.49 93.18 30.89 69.9• 14 45 12 2360.7 -26.97 85.01

110.90 13 27 27 2876.•G -32.11 73.28 32.•6 TT.56 $6 12 3 2078.6 -33.48 64.32

110.00 12 59 2 3133.88 -21.15 104.13 28.32 62.50 13 31 18 2535.9 -24.66 96.74

DIFFERENTIAL C_RRECT|ON$ M|O-COURSE (x(CUTION ACCURACY (JBIT DETERNINATION ACCURACY

TOE 2.4•33 TRA .9048 TC-17.0544 BAU 2.2•38 SGT11828.0 SGR 799.0 SG3 1320.8 ST 4536.8 SR 559.5 SS 1446.5

ROE .3012 RRA .1833 tiC3 -.67•G FAU .23354 RRT .8298 RRF .8150 RTF .9801 CRT .9953 CRS -.9854 CST -.9722

FOE 2.0763 FRA 2.2224 FC-22.2008 BSF 41020 Sr,_118§4.9 R23 .0027 R13 .960I LSA 4785.9 MSA 325.3 SSA 33.1

BOA 2.4916 BRA .9231 BC317.0679 FSP 4338 S6111646.5 $62 446.3 •HA 3.21 ELI 4372.8 EL2 53.7 ALF 7.00

LA',_CM OATE DEC T 1964

HELIOCENTRIC CONIC

RL 14•.37 LAL .DO

RP 209.66 LAP -1.76

RC 310.607 GL 26.31

PLANETOCENTRIC CONIC

C3 9.914 VHL 3.149

LNCH AZMTH LNCH TIME

T4.36 9 47 53

105.44 13 48 44

74.36 9 47 53

103.44 13 48 44

110.00 15 51 6

110.00 12 44 41

FLIGHT TIME 352.00 ARR|VAL DATE NOV 24 1965

DISTANCE 767.064 EARTH TO MARS

LOL 74.93 VL 33.072 GAL .03 AZL 87.38 HCA 226.85 SMA 187.63 ECC .21454 |NC 2.4182 vl 30.232

LOP 301.75 VP 23.637 GAP -10.42 AZP 91.65 TAL .17 TAp 227.02 RCA 147.37 Apo 227.88 v2 26.149

GP -6.09 ZAL 85.31 ZAP 43.95 ETS |72.83 ZAE 68.11E_E 176.93 ZAC 78.66 ETC 257.49 CLP 43.61

DLA 31.94 RAL 172.82 RAD 6567.4 VEL $1.439 P_H 1.99 _Hp 4.194 DpA t.Tl RAp 164.T5 ECC 1.1632

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3T66.26 -23.66 I32.62 31.T3 70.80 10 30 41 3166.3 -28.29 144.66

2996.35 -25.87 93.66 31.73 70.38 14 38 40 2396.3 -28.26 87.51

3768.26 -25.88 152.62 31.73 70.60 10 50 41 3168.3 -28.29 |44.66

2996.55 -25.87 95.66 31.73 70.58 14 38 40 2396.3 -28.28 87.51

2617.42 -32.91 68.67 33.83 80.19 16 34 43 2017.4 -33.91 39.58

5185.18 -19.24 107.68 28.52 61.19 I3 37 56 2395.2 -22.94 100.48

ORBIT DETERMINATION ACCURACY

$1 4408.3 SR 540.6 SS 1303.8

CRT .9938 CRS -.9760 CST -.9623

LSA 4616.2 NSA 341.9 SSA 34.0

ELI 4441.3 EL2 48.9 ALF 6.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.3881TRA 2.0149 TC-1•.4296 BAU 2.5117 SGT12004.6 SG9 7•0.8 963 1263.6

ROE .2887 RRA .1862 RE3 -.6286 FAU .24862 RRT .8112 RRF .7919 RTF .9•89

FOE 1.7914 FRA 2.2811 F¢-21.7103 BDP 40782 _12029.3 R23 -.0056 R13 .9789

BOA 2.4086 BRA 1.0316 BC317.4409 FSP 3876 SG112020.g SG2 430.1THA 2.99

LAUNCH DATE DEC • 1964 FLIGHT TIME 354.00

NELIO(ENTRIC CONIC DISTANCE ••1.385

RL 147.37 LAL .00 LOL •4.93 VL 33.076 GAL -.09 AZL 8•.61HCA 228.06 SI4A 187.74 ECC .2130I

RP 209.44 LAP -1.78 LOP 302.99 Vie 23.673 GAP -10.52 AZP 91.59 TAL 539.49 TAp 227.37 RCA 147.37

RC 311.351 Gt. 26.00 GI • -3.89 ZAL 86.78 ZAP 43.tl ETS 172.84 ZAE 66.98 ETA 176.90 ZAC 78.96

PLM4ETOCERTRIC CONIC

C3 9.874 VHL 3.142 OLA 31.10 RAL 174.01RAD 6367.4 VEL !1.457 PTH 1.99 VHP 4.253 DpA 1.73

LNCH &ZMTH LNCH TIM( L-I TIM( INJ LAX INJ L_IG INJ AT A$C INJ AZ14TH INJ TIME PO CST TIM

76.57 10 6 33 3725.74 -25.24 149.20 32.61 71.21 11 8 37 3123.7

103.43 13 39 33 3039.26 -25.23 98.66 32.61 71.19 14 30 13 2439.3

76.5• 10 G 33 3723.74 -25.24 149.20 32.61 71.21 11 8 37 3123.7

103.43 13 39 33 5059.26 -25.23 98.66 32.61 71.19 14 30 13 2439.3

110.00 16 11 43 2565.16 -33.45 64.69 54.81 82.49 16 34 31 1965.2

110.00 12 33 32 3245.62 -17.56 110.63 28.99 60.19 13 27 38 2645.8

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 2.3709 TRA 1.1691 TC-17.5810 BAu 2.3232 SG712129.9 SGR 751.4 9G3 1225.1

ROE .2903 flflA .1912 RE3 -.$401FAU .23296 RRT .T902RRF ,7697 RTF .9799

FOE 1.7703 FRA 2.3873 FC-20.4258 RIP 42787 _Wpa1215|.9 R25 .0064 RI3 .9800

BOA 2.3886 BRA 1.1847 0C317.5993 FSP 4174 SG112142.9 SG2 469.3 THA 2.77

ARRIVAL DATE NOV 26 1965

EARTH TO MARS

INC 2.3864 vl 30.232

APO 226.10 _2 26.1•4

ETC 257.45 CLP 42.?8

RAP 163.20 ECC 1.1625

INJ 2 LAT 1NJ 2 LONG

-27.37 141.0•

-27.37 90.$3

-27.37 141.07

-27.57 90.53

-34.12 3S.St

-21.39 103.60

ORDIT 0(TERMINATION ACCURACY

ST 4399.$ Sl_ 343.3 SS 1320.1

CRT .9969 CRS -.9733 CST -.9633

LSA 4612.7 M$A 339.8 SSA 34.0

ELI 4432.7 EL2 42.7 ALF 7.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 7 1964

HELIOCENTRIC C_41C

RL t4T.3T LAL .OO

RP 206.84 LAP -1.79

RC 31R.4R8 GL 85.48

PLAI4(TOCEHTRIC CONIC

CS 6.64S YHL 3.|38

LNCH AZNTH LHCH TII_

T8.91 10 28 25

lOt.D6 13 Z7 20

78.91 10 19 28

IOI.Oi 13 IT 10

110.00 _8 30 3S

110.00 1E 24 tl

FLIGHT TIN( 356.00 ARRIVAL DATE NOV 28 1945

74.93 VL 33.085 GALLOL

LOP 304.22 VP 23.708 GAP -10.81 AZP 91.54 TAL 558.79 TAP 228.t0 RCA 147.37 APO ='='9.34

GP -5.70 ZAL 88.09 ZAP 42.28 ET$ 172.88 ZAE 85.87 ETE 178.87 ZAC 79.23 ETC 257.41

DISTANCE 775.718 EARTH TO HAMS

-.22 AZL 87.64 HCA 229.32 SMA 187.85 ECC .21551 IHC 2.3557 VI 30.232

V2 28.198

CLP 4|.97

DLA 30,24 RAL 175.22 RAO 6567.4 VEL 11.456 PTH 1.99 VHP 4.318 DpA 1.74 RAP 165.66 ECC 1.1620

L-I TIME INJ LAT INJ LONG IHJ RT ASC IHJ AZNTH INJ TIME PO CST TIH |NJ 2 LAT IHJ E LONG

3il9.14 -24.59 144.87 33.63 71.81 |1 28 35 3089.1 -28.84 136.76

3092.71 -24.57 102.43 33.53 78.80 14 18 52 2492.7 -28.03 94.32

5886.14 -24.59 144.67 33.53 7|.81 11 28 35 3069.1 -28.84 136.75

3092.71 -24.57 102.43 33.53 71.80 14 18 52 2492.7 -28.93 94.32

2516.46 -33.80 81.09 35.74 84.59 17 12 34 1918.5 -34.18 51.87

3291.37 -16.00 113.24 29.39 59.38 13 19 12 2691.4 -19.94 106.34

DIFFERENTIAL C_MRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2743 1WA 1.2796 TC-17.9549 BAU 2.3643 $G712308.4 S_R 726.6 $63 1187.8 ST 4244.6 8R 528.3 88 1190.9

ROE .2615 RRA .1922 RC3 -.5009 FAU .22595 RRT .7574 RRF .T418 flTF .9798 CRT .9973 CR8 -.9594 CST -.9525

FOE 1.5223 FRA 2.4057 FC-18.9878 8SP 42766 Sr_12330.9 R23 -.0018 R13 .9798 LSA 4426.3 HSA 350.2 SSA 34.9

DOE R.ER18 BRA 1.8940 8C317.9819 FSP 3913 _112321.T $62 473.8 THA 2.56 EL1 4277.4 EL2 38.5 ALF 7.08

LAUNCH DATE DEC 7 1964 FLIGHT TIN( 358.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CONIC DISTANCE 780.048 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL 33.091 GAL -.34 AZL 87.87 _ 230.56 $44A 187.97 ECC .21604 INC 2.3282 Vl 30.232

RP 209.04 LAP -1.80 LOP 305.46 VP 23.742 GAP -10.71 AZP 9t.48 Tlq. 358.07 TAP 228.63 RCA 147.36 APO 228.57 VZ 28.221

RC 313.411 GL 2S.37 E4P -5.53 ZAL 89.42 ZAp 41.46 ETS 172.87 ZAE 64.76 ET( 176.84 ZAC 79.49 ETC 257.37 CLP 41.18

PLAN[T_ENTR|C CONIC

C3 6.829 VHL 3.135 DLA 29.37 RAL 176.45 RAO 8567.4 VEL 11.455 pTH 1.98 VHP 4.381 DPA 1.72 RAP 166.15 ECC 1.1616

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LOHG

81.68 10 56 6 3598.09 -23.90 |39.20 34.50 72.42 11 56 2 2996.1 -26.09 13|.13

96.18 13 9 29 3165.09 -23.89 107.56 34.49 72.40 14 2 14 2565.1 -26.08 99.46

I00.00 14 11 I5 2987.26 -27.08 93.88 35.47 76.83 15 0 42 2367.3 -28.62 85.4!

100.00 12 37 l 3289.14 -20.78 114.06 33.29 68.03 13 31 30 2669.1 -23.59 108.38

110.00 19 46 14 2473.46 -34.03 57.T5 36.84 68.58 17 29 29 |875.5 -34.13 48.51

1SO.DO 12 19 31 5333.70 -14.51 115.62 29.98 56.71 13 12 5 2733.7 -18.55 108.84

DIFFERENTIAL C(:RRECTION6 HID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ 2.20E1TRA 1.4130 TC-18.2178 BAU 2.3948 SG712498.4 SGR 707.4 663 1146.6 8T 4135.8 SR 520.8 SS 1115.6

NO( .276R RRA .1940 RC3 -.4479 FAU .21708 RRT .7313 _ .7146 RTF .9799 CRT .9978 CRS -.9453 CST -.9443

FOE 1.$827 FRA 2.4398 FC-16.1201BIP 43369 S6812488.4 R23 *.0044 R13 .9798 LSA 4300.3 HSA 355.9 SSA 35.5

BDE 2.2195 6RA 1.4282 BC318.2233 FSP 3785 S_112478.| $G2 482.1 THA 2.38 ELI 4168.2 EL2 35.9 ALJ r 7.16

LAUNCH DATE DEC T t964 FLIGHT TIH( 360.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC OlSTANCE 784.382 EARTH TO MARS

RL 147.37 LAL ,00 LOL 74.93 VL 33,098 GAL -.47 A2L 87.70 HCA 231.80 SNA 188.08 ECC .21660 IHC 2.2976 Vl 30.252

RP 208.05 LAP -1.81 LOP 306.71 VP 23.778 GAP -10.81 AZP 91.42 TAL 357.35 TAp 229.15 RCA 147.34 APO 228.82 V2 26.245

RC 314.329 GL 85.04 GP -5.36 ZAL 90.80 ZAP 40.70 ET3 172.88 ZAE 63.71 ETE 176.82 ZAC 79.75 ETC 257.32 CLP 40.41

PLAHETOCENTRIC CONIC

C3 9.R25 VHL 3.134 DLA 28.47 RAL 177.70 RAD 6567.4 VEL 11.455 PTH 1.99 VHP 4.446 DPA 1.88 RAP 166.65 ECC 1.1617

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

86.90 11 41 50 3464.54 -23.20 t29.29 35.50 73.02 12 39 35 2864.5 -25.31 121.24

93.10 12 33 42 32_.47 -23.19 116.98 35.50 73.00 13 28 39 2696.5 -25.30 108.94

tOO.DO 14 48 21 2889.23 -28.41 86.89 36.87 80.27 15 34 10 2269.2 -29.46 78.25

100.00 12 11 52 3367.02 -16.18 120.15 33.49 65.86 13 8 0 2767.0 -21.29 112.74

110.00 17 5 O 2435.22 -34.15 54.62 37.54 88.41 |7 45 35 1835.2 -33.99 45.37

110.00 12 9 43 3373.78 -13.08 117.85 30.88 56.13 13 5 57 2773.8 -IT.2D 111.16

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.1214 TRA 1.5531 TC-18.4456 8AU 2.4233 36712616.8 6GR 689.1 $63 1103.9 ST 4012.1 SR 512.6 SS 1034.9

ROE .2723 RRA .1957 tiC3 -.3953 FAU .20798 RflT .7028 RRF .6846 RTF .9797 CflT .9974 CflS -.9244 CST -.9318

FOE 1.1931 FRA 2.4752 FC-16.3266 8_P 43861 S6812635.4 R23 -.0070 R13 .9797 LSA 4156.9 NSA 365.6 SSA 36.0

DOE 2.1366 ERA 1.5454 BC316.4498 FSP 3636 86112825.9 662 489.9 THA 2.20 ELI 4044.6 EL2 36.7 ALF 7.26

LAUNCH DATE DEC ? 1964 FLIGHT TIME 362.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC C_NIC DISTANCE 788.720 EARTH TO MARS

flL 147.37 LAL .DO LO(. 74.93 VL 33.104 GAL -.61 AZL 87.73 HCA 233.04 SMA 188.20 ECC .21718 INC 2.2700 Vl 30.232

RP 200.87 LAP -1.81 LOP 307.95 VP 23.609 GAP -10.90 AZP 91.37 TAL

RC 315.238 GL 24.72 GP -5.20 2AL 92.20 ZAP 39.95 ET8 172.89 ZAE

PLAN[TC_ENTRIC CONIC

C3 9.833 VHL 3.I36 OLA 27.56 RAL 178.96 RAD 6567.4 V[L 11.455 PTH 1.99 VHP

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ L(_IG INJ RT A$C INJ A_4TH INJ TIME

90.00 13 10 10 3193.68 -26.17 110.31 37.54 78.79 14 3 24

90.00 11 15 28 356T.47 -18.87 135.19 35.22 68.49 12 14 55

100.00 15 12 59 2787.96 -29.!2 81.72 38.07 82.91 15 59 37

100.00 11 55 20 343R.60 -18.13 124.48 33.97 64.49 12 52 39

110.00 17 21 S 2397.08 -34.10 51.64 38.43 90.17 18 1 2

110.00 12" 3 43 3412.28 -11.69 119.96 31.44 57.85 13 0 36

DIFFERENTIAL C_RRECTIONS NI0-COURSE EXECUTION ACCURACY

198 2.0300 TRA 1.7002 TC-16.6532 8AU 2.4528 SGT12767.7 _ 673.5 SG3 1064.5

ROE .2897 RRA .1974 RC3 -.3483 FAU .19959 RRT .8?38 RRF .6540 RTF .9797

FDE 1.0381 FRA 2.5095 FC-17.$718 BmP 44413 S68t2785.4 R23 -.0097 R13 .9798

DOE 2.0568 ERA 1.?118 BC318.6584 F_P 3504 $G112775.8 $62 497.3 THA 2.04

356.61 TAp 229.65 RCA 147.33 APO 229.07 V2 28.284

82.66 ET( I76.80 ZAC 80.01 ETC 257.27 CLP 39.66

4.512 DpA 1.63 RAP 167.16 (CC 1.1618

PO CST TIH INJ 2 LAT INJ 2 LONG

2593.9 -27.46 101.88

2967.5 -21.63 127.60

2198.0 -29.79 72.98

2838.8 -19.44 117.25

1797.1 -33.78 42.42

8812.3 -15.88 113.36

ORBIT DETERMINATION ACCURACY

ST 3686.8 SR 505.9 SS 982.8

CRT .9965 CRS -.8970 CST -.9166

LSA 4018.4 MSA 378.6 SSA 36.4

ELI 3919.4 EL2 41.9 ALF 7.39
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. t. 1964)

LAUNCH DATE DEC T ||$4 FLIGHT TIN| $I4.00 ANN|VAL DATE OEC I SiRS

HELIOCENTRIC C_NIC DISTANCE T95.OIO EARTH TO NARS

RL tST.3T L&L .DO LQL T4.91 YL 33.t41 4AL -.T4 AZL IT.T8 HCA 234.29 _SA 1_.32 ECC .ZtTlO 19¢ 2.2414 Vt 30.252

RP 201.49 LAp -1.82 LOP 309.20 VP 23.t41 GAP -11.00 A_P 91.3l TAL 355.95 TAp 250.14 RCA 147.30 APO 229.34 V2 Et.245

RC 516.140 GL 24.38 GP -S.04 ZAL 93.94 ZAP _J.21 ITS |?2.90 ZA[ i|.13 ETE 1Tt. T8 ZAC 00.27 ETC 25T.22 CLP 39.94

PLANET_EUTRI¢ CONIC

C3 9.955 VHL 3.139 DLA 26.64 RAL 180.24 RAD 931T.4 VEL 11.459 PTH 1.99 VHp 4.578 DPA 1o56 RAP liT.TO ICC 1.1671

LNCH AZNTH LNCN TINE L-| TIM( INJ LAT XNJ LONG XNJ RT ARC |NJ AZISTN XNJ TINE PO CST TIN |NJ 2 LAT |NJ 2 LONG

tO.DO 11 43 El ]100.95 -2T.23 |03.72 $$.90 91.93 14 35 9 2500.9 -18.07 95.1_

90.00 10 Sl E3 51tl.30 -19.43 140.99 $5.63 99.91 11 S} 24 3061.3 -19.45 133.62

100.00 15 35 Sl E731.29 -n.54 77.33 31._0 IS.It 16 21 36 2139.3 -29.19 St.54

100.00 11 48 34 34_.22 -14.32 SEN.O? 34.61 63.4t 12 40 53 2999.2 -IT.T• 120.90

RiO.D0 1T 36 39 13GO.Q4 -34.14 48.T9 39,34 91.86 18 16 O 1780.6 -33.50 39.61

110.00 11 S8 s_ 3449.91 -10.32 121.9g 32.28 ST.23 12 53 52 2949.6 -14.5T 119.46

DIFFERENTIAL C(_RI[CTIQN$ MID-COURSE EXI[CUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

10( 1.9S04 TRA 1.9510 TC-1R.IL_S BAU 2.4112 $GTI_lE.T SIR 6S9.5 SG5 1024.1 ST 37S3.| SR SO0.1 SS 996.9

ROE .2639 RR& .I_IT RC3 -._0 FAU .1910_ RRT .642T aR_ ._19 RTF ,9TiS CRT .9946 CR3 -.ISIs CST -,0983

FD[ .8980 irRA !.5311 FC-19.TRI4 BSP 44901 $C*a|_ER.I R_3 -o01|9 R|3 .9796 LSA 3t71.5 NSA 399.0 IDA 34.0

902 1.91114161RA l.IHl_S K316o8316 FSP 339T $91|_19.T IW_ SO5.D ?HA 2.88 EL1 3796.0 ELI 5|.9 ALF •.55

LAUNCH DATE DEC • 1114 FL|GHT T|M[ 369.00 ARRIVAL DATE DEC t 1963

HELIOCENTRIC CCNIC DIS1_NCE 797.402 EARTH TO MARS

RL 147.37 LAL .00 L_ T4.93 _ 33.118 GAL -.88 AZL 07.78 HCA 235.54 SNA 188.44 ECC .21845 INC 2.2171 Vl 30.231

RP _98.32 LAP -1.83 LOP 310.41 rIP _.tY2 GAP -1|.09 AZP 91.25 TN. 355.08 TAP 230.92 RCA 147.28 APO E29.61 V2 29.304

IIC 317.033 GI. 2A.04 SiP -4.S0 Z/M. 9S.!1 zAP _6.49 ITS |T2.90 ZA[ t0.92 [TE 1TI.T? ZAC t0.52 [TC 257.17 CLP 3t.23

PLAN[TOC[NTEIC CONIC

C3 9.992 _HL 3.145 DLA 25.99 RAL 191.53 RAD 8367.4 M[L 1|.459 PTH 1.99 VHp 4.646 DPA 1.48 RAP 168.25 ECC 1.1624

LNCH AZNTH LNCH TIME L-| TIN( INJ LAT INJ LONG* |NJ fit ARC |NJ AZISTH INJ TIN| PO CST TIN INJ 2 LAT INJ Z LONG

90.00 14 9 S2 3030.10 -2T.81 9R.61 40.12 84.43 15 D 22 2430.1 -2B.19 09.98

90.00 10 _HI 1Y 3733.R| -$4.42 143.35 Sl.EI 15.36 11 38 31 3133.6 -IT.63 139.14

I00.00 15 39 49 _5.31 -_.TI T3.41 40.28 87.23 1I 41 34 Z065.3 -_.84 64.$0

IO0.O0 11 32 2 3553.63 -12.65 13|.24 35.3T 82.69 12 31 IS 2953.S -15.E1 124.88

110.00 IT 51 IT R323.11 -34.03 41.06 40.25 93.47 18 30 32 1725.6 -33.17 36.93

110.00 11 53 33 34R6.00 -I.R? 123.93 33.19 3t.ll 12 51 39 _89.1 -13.27 117.49

DIFFERENTIAL CatM[CTION9 N|D-COURI[ EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

TOE 1.9101 I_A 2.0114 TC-IR.RT4I 8AU 2.5013 $GT13016.4 SIR 64?,t SG3 995.6 ST 3619.2 _ 495.5 S$ 140.1

NO( .IS3? RRA .2000 RC3 -.2521 FAU .18L_9 RRT .1101 RRF .5188 RTF .9795 CRT .9912 CRS °9199 CIT .9•85

FOE .750_ FRA 2.5_45 FC-II.OOTD Blip 454_ _1_0T2.4 923 -.0|32 R|3 .9795 L$A 3726.6 NSA 401.4 81A 57.1

1.ITIT RRA 2.0_13_C316.6T63 FSI_ 324_ 6911_.4 3_ 312.3 ?HA 1o74 EL1 3632.4 E_2 65.0 ALF T.T3

_AUNCH OAT( DEC ? 1914 F_|GHT TIN( 568.00 A2R|VAL DAY( OEC 10 1965

HELIOCENTRIC CONIC

• L t4T.3Y LAL .OD LOL 74.93 _t*

NP 208.16 LAp -1.13 LOP 311.70 VP

RC 31T.924 GL 23.18 _P -4.?4 ZAL

PLAN[YOCENI_IC CONIC

C3 9.943 VHL 3.1S3

LMCH AZlSTH LNCH TIRE

9O.OO 14 3E 50

9O.OO 10 23 35

lO0.00 19 19 13

100.O0 11 R3 1

110.O0 19 I 31

110.00 11 49 II

DIFFERENT|AL C_RRECT|GN8

TOE I.TISI TRA R.tTST TC-19.OI61BAU 2.53T2

ROE ._48299A .2QOeRC3 -.tOTS FAU .1T482

FDE .$179 FRA R.$088 FC-15.2218 BRP 4393_

ROE I.T949 IRA E.|_49 8C319.0_73 F_P 3118

DISTANCE 801.T45 EARTH TO NARD

33.125 GAL -1.9| A_ IT.It HCA 236.79 S_A 118.51 ECC .21914 INC !.1918 ¥1 30.832

23.992 SAP -11.18 AZP 91.20 TN. 354.30 TAp 231.09 RCA 147.24 APO 229.98 V2 29.323

99.10 ZAP $T.79 ITS STE.9| ZAI[ 51.63 (TE 176.75 ZAC I0.77 ETC 257.11 CLP 37.55

DLA E4.T3 RAL 182.84 RAO 651T.4 V(L 11.460 PTH 1.99 VNP 4.715 DPA 1.38 NAP 168.81 ECC 1.1656

L-| TIM[ INJ LAT |NJ I.GNG |NJ _T ASC INJ AZRTH INJ TIM[ PO CST TIN |NJ 2 LAT INJ E LONG

1919.82 o28.13 94,23 4t.28 09.9D 13 22 28 2399.8 -19.50 IS.ST

3793.94 -12,9t 149.04 3T.02 84.44 11 21 31 3113.9 -13.94 141.14

2931.99 -29.88 69.82 41.36 89.12 1? 0 10 2037.0 -29.$8 S1.01

3904.03 -11.05 134.14 36.22 I2.05 12 23 5 3004.0 -14.T1 tE?.t3

2ttl.IO -33.R9 43.44 4|.19 93.01 18 44 44 1691.8 -32.79 34.36

3521.99 -T.13 125._S 34.16 3l. SI 12 47 53 _922.0 -11.98 119.46

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

_GT13195.3 _ 9_9,R SG3 _41.9 IT 3462.3 SR 491.5 IS 798.4

• RT .3TTT _ .5343 RTF .9?64 CRT .g659 CRS -.TS99 CST -.6501

S_913210,6 R23 -.0151 RI3 .9794 LSA 3580.0 NSA 419.1 SSA 3•.3

S911_200.4 SG2 5|9.9 ?HA 1.60 EL1 3519.1 EL2 01.6 ALF 7.91

LAUUCI, I DATE DEC T 1914 FLIGHT TIM[ 370.00 ARRIVAL DATE DEC 12 1931

HELIOCENTRIC C_NIC

RL 14T.3? LAL .00

lip IO1.01 LAP -1.94

RC 318.901 AL 23.32

PLANETOCENTRICGONIC

C3 1O.OSO Vl4L 3,Ui4

LNCH AZNTH INCH TIM[

90.00 14 54 4

90.00 10 1£ 38

IO0.OO 19 34 34

lOO.O0 11 13 R

110.00 19 20 3R

110.00 11 45 13

DIFFERENTIAL CI:RRI[CTIQN$

TO( 1.9649 TEA t.34TT TC-IR.1690 BAU 2.5653

RDE .2613 RRA .2056 RC3 -.1692 FAU .19?1R

FOE .4943 FRA _.9011 FC-|4.4908 RIP 49437

•OE t.&DT2 MA 2.3563 BC336.tIRI FSP 3000

DISTANCE los.090 EARTH TO NAN$

L_L ?4.63 _ 33.132 GAL -I.IY AZL 87.93 HCA 238.04 9_A 188.69 ECC .21989 INC 2.1671 vl 30.232

LOP 112.95 _p 23.931 GAP -11.20 AZP 91.15 TAL 333.59 TAp _31.54 RCA 147.20 APO 230.17 V2 26.341

GP -4,63 ZAL 98.12 ZAP 37.11 ITS 172.91 ZAE 38.93 ETE 1?9.74 ZAC 81.02 (TC ES7.06 CLP 36.84

DLA 23.79 RAL 184.11 RAO 6567.4 M[L |1.463 PTH 1.99 VHp 4.784 OPA 1.27 RAp 169.39 ECC 1.1647

L-| TIME INJ LAT INJ LING |NJ RT ARC INJ AZISTH |NJ TIME PO CST TIN |NJ 2 LAT INJ I LONG

• RI6.Os -_R.2I 90.31 41.42 80.59 15 42 40 2316.0 -28.18 81.64

5858.30 -10.94 152.34 37.89 61.72 11 17 10 3252.4 -14.39 145.35

2391,99 -_9.1t I16,48 42.43 _0.18 17 17 46 1992.Q -2t).44 57.?0

3631.9T -6.32 136.84 37.15 tl.53 12 1t 0 3091.7 -13.15 130.04

L_SR.OS -33.63 40.9Q 42.44 96.49 11 38 38 1939.0 -32.3? 34.90

333?.3? -9.30 127.74 35,19 Sl.33 I_ 44 30 _937.4 -10.61 1_1.39

MIO-¢OURIM[[XI[CuT|ON ACCURACY ORBIT DETERN|NATIQN ACCURACY

94Tt$334.R SGW _R.O SG3 RI0.4 8T 3344.S Sit 469.4 $6 T46.T

RRT .$443 RiB r .5199 RTF .R793 CRT .97?8 CRS -.1911CST -.8201

9911|$349.4 923 -,DIRT RI3 .9793 LSA 3434.2 NSA 433.Q SSA 37.4

SGl1333R.O _ 529.T ?HA 1.4T EL1 33T9.6 EL2 IOI.3 ALF D.13
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUMCH DATE DEC T 19_4 FLIGHT 7[M[ 372.OO ARRIVAL DATE DEC 14 1965

OISTANC( 810.438 EARTH TO MARS

-1.32 AZL 87.86 HCA 239.29 SMA 188.81 ECC .22062 INC 2.1431 vl 30.232

V| 26.357

CLP 36.20

HELIOCENTRIC CONIC

RL 14T.37 LAL .O0 LOt. 74.93 VL 33.139 GAL

RP 207.86 LAP -1.84 LOP 314.21 VP 23.9596AF -11.37 AZP 91.09 TAL 352.89 TAp 231.99 RCA 147,16 APO 230.47

RC 319.685 GL 22.95 GP -4.51 ZAL 99.66 ZAF 36.44 ET9 172.92 ZAE 57.69 ET[ 176.73 ZAC 81.26 ETC 257.01

PLAN[TOCENTRIC C_|C

C3 10.093 VHL 3.177 OLA 22.77 RAL 185.47 MAD 8567.4 VEL 11.467 PTH t.99 VHP 4.855 DPA 1.14 RAP 189.98 ECC 1.1661

LMCH AZIATH LNCH TIME L-I TIME INJ LAT IHJ LOHG |NJ RT ASC ZNJ AZHTH INJ TIME PO CST TIM ZNJ Z LAT |NJ 2 LONG

60.00 15 13 45 2866.81 -28.31 86.71 43.54 90.37 t8 1 3t 2268.6 -27.96 78.06

90.00 10 3 49 3904.92 -9.34 155.37 38.85 63.I5 11 8 54 3304.9 -12.67 148.47

100.00 16 52 S 2549.67 -29.80 63.33 43.50 92.53 17 34 36 1949.7 -29.13 54.59

100.00 11 8 9 8697.29 -8.03 139.41 36.15 61.11 12 9 46 3097.3 -11.83 132.68

110.00 18 35 9 2227.27 -33.36 38.48 43.12 97.92 19 12 16 1627.3 -31.91 29.54

110.00 11 41 55 3592.46 -4.97 129.59 36.27 56.14 12 41 27 2992.5 -9.39 123.26

01FFERENTIAL C(:RRECT[ON8 H|O-COUR$E EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

TOE 1,5647 TRA 2.5283 TC-19.2132 BAU 2.5925 SG713468.7 _ 620.3 SG3 874._ ST 3208.8 SR 486.9 SS 712,5

ROE .2613 flRA .2021 tiC3 -.1262 FAU .15965 flRT .5102 RRF .4845 RTF .9791 CRT .9662 CRS -.6088 CST -.7865

FOE .3763 FRA 2.6159 FC-13.6940 BSP 46934 S6813483.0 923 -.0184 913 .9791 LSA 3291.3 MSA 452.2 SSA 37.3

90E 1.3664 BRA 2.5344 BC319.2136 FSP 2882 SG113472.5 SG2 533.4 THA 1.35 EL1 3242.8 EL| 123.9 ALF 8.34

LAUNCM DATE 0(C ? 1944 FLIGHT TIME 374.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC DISTANCE 814.783 EARTH TO MARS

RL 147.37 LAL .OO LOL 74.93 YL 33_148 GAL -1.47 AZt. 67.88 HCA 240.55 SMA 188.94 ECC .22142 INC 2.1197 vl 30.232 /

RP 207.73 LAP -1.85 LOP 315.46 VP 23.99? GAP -11.47 AZP 91.04 TAL 35t.87 TAP 232.42 RCA 147.10 APO 250.77 V2 26.373

tiC 320.336 ft. 22.57 GAP -4.39 ZAL 101.23 ZAP 35.80 ET$ 172.92 ZA( 56.74 ETE 176.72 ZAC 81.51 (TC 256.95 CLP 35.56

pLAN(TOCENTR|C CONIC

C3 10.193 VHL 3.193 DLA 21.76 RAL 186.80 RAiD 6567.4 VEL 11.471 pTH 1.99 VHp 4.927 DpA .99 RAP 170.59 ECC 1.1678

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH IHJ TIME i_) CST TIM |NJ 2 LAT ZNJ 2 LONG

90.00 13 32 23 2820.97 -29.25 83.36 44.67 92.05 16 19 24 2221.0 -27.67 74.74

90.00 9 35 46 3954.72 -7.80 158.21 39.88 82.89 11 I 40 3354.7 -11.40 151.38

100.00 17 6 M) 2509.52 -29.64 60.36 44.59 94.09 17 50 48 1909.5 -28.76 51.66

100.00 11 I 51 3741.41 -6.57 141.87 39.22 80.77 12 4 13 5141.4 -10.42 135.Z0

110.00 18 49 4 2196.37 -33.05 36.11 44.12 99.28 19 25 40 1596.4 -31.42 27.26

110.00 11 38 15 3827.32 -3.85 131.42 37.41 55.99 12 38 42 3027.3 -8.09 125.14

DIFFERENTIAL C_RRECTION$ MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G713900.6 _ 614.0 SG3 838.7 8T 3077.9 SIR 484.5 SS 687.7

RRT .4758 RNF .4491 RTF .9790 CRT .9501CRS -.5173 CST -.7529

S_13614.4 923 -.0199 913 .9790 LSA 3155.3 MSA 472.7 SSA 37.Z

86113603.7 SG2 540.0 THA 1.23 EL1 3112.2 EL2 149.4 ALF 6.53

TOE 1.4602 TRA 2.7116 TC-19.2223 9AU 2.6195

ROE .2619 RRA .2014 RC3 -.0884 FAU .15232

FOE .2676 FRA 2.8261 FC-12.9372 B_P 47447

BDE 1.4835 BRA 2.7191 8C319.2225 FSP 2773

LAUNCH DATE DEC 7 1964

HELI_EMTRIC CONIC

RL 147.37 LAL .OO LOL 74.93 VL

RP 207.60 LAP -1.65 LOP 316.72 VP 24.013 GAP -11.58 AZP 90.99 TAL

RC 321.425 GL 22.16 GP -4.26 ZAL 102.81 ZAP 35.17 [TS 172.92 ZAE

PLANETOCENTM|C CON]C

C3 10.312 VML 3.Zll DLA 20.75 RAL 188.13 RAD 6567.4 VEL 11.478 PTH

LNCH &2MTH LNCH TIME L-I TIME INJ LAT

90.00 15 50 12 2777.85 -28.10

60.00 9 48 53 4002.50 -8.29

100.00 17 25 18 2471.19 -29.42

100.00 10 56 8 3784.39 -5.14

110.00 19 2 45 2186.32 -32.70

110.00 11 35 11 3662.03 .2.32

DIFFERENTIAL _RECTION8

TOE 1.3512 TRA 2.9029 TC-19.1964 BAU 2.6465

ROE .2632 RRA .2024 RC3 -.0524 FAU .14511

FOE .1664 FRA 2.8322 FC-12.1830 88P 47922

BOE 1.3766 6RA 2.9100 BC319.1985 FSP 2863

FLIGHT 71ME 378.00 ARR|VAL DATE DEC 18 1985

DISTANCE 819.130 EARTH TO MARS

33.153 GAL -1.63 AZL 87.90 HCA 241.81 SMA 189.07 ECC .22226 lHC 2.0966 Vl 30.232

351.03 TAp 232.84 RCA 147.05 APO 231.09 V2 26.368

55.81 ETE 178.71 ZAC 81.75 ETC 256.69 CLP 34.94

1.99 VHP 5.000 DPA .84 RAP 171.22 ECC 1.1897

INJ LONG |HJ RT ASC INJ AZMTH |NJ T[ME PO CST TIM INJ 2 LAT |NJ 2 LONG

80.21 45.81 93.62 16 36 30 2177.6 -27.31 71.63

160.92 40.98 62.33 10 55 16 3402.5 -9.95 154.15

57.53 45.69 95.56 18 6 29 1871.2 -28.34 48.89

144.26 40.35 60.51 11 59 13 3184.4 -9.03 137.63

33.83 45.15 100.58 19 38 51 1566.3 -30.89 25.08

133.23 38.60 55.89 12 36 13 3062.0 -6.78 126.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATEON ACCURACY

SG713729.1SGR 608.9 863 803.7 3T 2951.3 SR 483.7 SS 671.1

RRT .4409 RRF .4134 RTF .9787 CRT .9282 CRS -.4181CST -.7211

_k_13742.6 RZ3 -.0209 913 .9787 LSA 3024.6 MSA 494.7 SSA 37.0

$6113731.9 $62 546.4 THA 1.12 EL1 2985.4 EL2 177.9 ALF 8.68

FLIGHT TIME 378.00 ARRIVAL DATE DEC 20 1965

DISTANCE 823.477 EARTH 70 MARS

-1.79 AZL 87.93 HCA 243.06 S_AA 189.20 ECC .22314 |NC 2.0745 vt 30.232

LAUtACH DATE DEC T 1964

HELIOCENTRIC r.._N|C

flL 147.37 LAL .OO LOL 74.93 VL 33.160 GAL

RP 207.48 LAP -1.85 LOP 317.98 VP 24.039 GAP -11.66 AZP 90.94 TAL 350.18 TAP 233.25 RCA 146.98 APO 231.41 V2 26.402

RC 322.286 GL 21.79 6P -4.17 ZAL 104.41 ZAP 34.55 (78 172.92 zA( 54.90 ETE 176.70 ZAC 81.99 ETC 256.84 CLP 34.33

PLAN[TOCENTRIC CONIC

C3 10.450 VHL 3.233 DLA 19.72 RAL 189.46 RAO 6567.4 VEL 11.482 PTH 2.00 VHP 5.074 DPA .67 RAP 171.85 ECC 1.1720

LNCH AZlATH LNCH TIM( L-I TIN( INJ LAT |NJ LONG IHJ RT ASC INJ AZHTH INJ TIME PO CST T|M |NJ 2 LAT |NJ 2 LONG

90.00 16 7 21 2736.96 -_7.89 77.24 46.97 95.09 16 52 58 2137.0 -26.69 66.71

90.00 9 42 3 4048.74 -4.83 163.53 42.15 62.06 10 49 31

100.00 17 41 10 2434.46 -29.15 54.83 46.82 96.95 18 21 44

100.00 10 50 55 3826.47 -3.72 146.58 41.54 60.32 11 54 42

110.00 19 18 13 2137.06 -32.31 31.64 46.21 101.82 19 51 50

110.00 11 32 21 3696.63 -1.00 135.04 39.84 55.83 12 33 58

DIFFERENTIAL C(:RRECTION6 NID-COURSI[ EXECUTION ACCURACY

TOE 1.2401 TRA 3.1027 7C-19.1309 BAU 2.6727 SGT13854.3 9GR 604.8 863 769.5

flOE .2651 RRA .2021 RC3 -.0183 FAU .13605 RNT .4061 RRF .3778 RTF .9784

FDE .0706 FRA 2.8354 FC-11.4371 BSP 48417 86813867.5 R23 -.0221 913 .9784

BOE 1.2662 9RA 3.1093 8C319.1309 FSP 2557 $6113856.5 SG2 552.6 THA 1.02

3448.7 -8.53 15_.80

1834.5 -27.88 46.28

3226.5 -7.65 139.99

1537.1 -30.34 22.97

3096.6 -5.48 128.81

ORBIT DETERMINATION ACCURACY

ST 2835.6 SR 483.5 SS 662.1

CRT .8993 CR3 -.3134 CST -.6927

LSA 2905.5 MSA 519.0 SSA 36.7

EL1 2868.9 EL2 209.0 ALF 6.76
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JPL TM 33-1OO EARTH--MARS TR&JECTORIES (VOL I, IO643

LAUNCH DATE DEC T 1964 FLI;HT Tlt_ 380.00 ARRIVAL DATE DEC 22 1945

_ELIOCE_TRIC CQNI¢

RL 147.37 LAL .DO

RP ZOT.36 LAp -1.R5

RC 323.141 6L 21.38

FLANETOCENTRIC CONIC

C3 10.608 VHL 3.257

LNCH AZI4TN LNCN T|14(

gD.DD IG 23 38

DO.DO 9 36 6

100.00 17 50

100.00 10 40 7

110.00 19 Z9 29

110.00 11 2R 44

DIFFERENTIAL CGRRECTION$

106 1.1237 TItA _.$083 TC-19.0316 OAU 2.6990

ROE .2STG RRA .20181_3 .0132 FAU .13130

FOE -.0195 FRA 2.8343 FC-10.7561 BSP 48899

BOE 1.1570 BRA S.3144 8C319.0316 FSP 2454

DISTANCE 427.823 EARTH TO NARS

LOL 74,93 VL 33.168 GAL -1.85 AZL 87.95 HCA 244.32 SMA 189.33 ECC .22406 INC 2.0525 Vl 30.232

LOP 319.24 VP 24.005 GAP -11.75 AZP 90.88 TAL 349.32 TAP 235.64 RCA 146.91APO 231.75 ¥2 26.416

GF -4,07 ZAL 10S.02 ZAp 33.83 ETS 172.91ZN[ 54.00 (T( 176.69 ZAC 82.23 ETC 256.78 CLP 33.74

OLA 18.69 RAL 190.79 RAD 6567.4 VEL 1|.489 PTH 2.00 VHP 5.149 DpA .49 RAp 172.50 ECC 1.1746

L-1 TIME INJ LAX INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIN INJ 2 LAX INJ 2 LONG

2097.99 -27.G3 74.42 48.13 gG.48 17 8 34 2098.0 -20.44 65.95

4093.79 -3.38 166.05 43.37 81.87 10 44 20 3493.8 -7.12 159.36

2399.18 -28.83 52;26 47.97 98.27 18 3E 36 1799.2 -27.38 43.75

3867.85 -2.32 146.86 42.79 60.19 11 50 35 5267.9 -6.27 142.30

2108.3R -31.89 29.52 47.30 |03.01 20 4 37 1506.6 -29.77 20.95

3731.19 .32 138.84 41.13 55.82 12 31 55 3131.2 -4.17 130.63

MID-COuRSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_713978.9 _ 801.8 SG3 736.3 ST 2750.7 9R 484.0 S$ 639.7

RflT .3718 RRF .3424 RTF .9780 CRT .8620 CRS -.2073 CST -.6706

$0813989.6 RZ3 -.0255 R13 .9780 LSA 2797.9 NSA 344.6 SSA 36.2

SG113978.7 S4;Z 558.4 THA .92 EL1 2762.6 EL2 242.5 ALF 8.75

LAUNCH DATE DEC T lSN_4 FLIGHT TIN( 382.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC r._NlC DISTANCE 832.168 EARTH TO MARS

RL 147.37 LAL .00 LOL 74.93 VL $3.175 GAL -2.12 AZL 87.97 HCA 245.59 SMA 189.46 ECC .22503 INC 2.0311 vl 30.232

RiP 207.66 LAP -1.85 I.(]s 320.50 VP 24.087 GAP -11.85 AZF 90.84 TAL 348.44 TAP 234.03 RCA 146.82 APO 232.09 V2 26.428

RC 323.990 (eL 20.90 GP -3.R7 ZAL 107.65 ZAP 33.37 ETS 172.91 ZN[ 53.11 ETE 176.69 ZAC 82.4? ETC 256.72 CLP 33.16

PLAI4ETOCENTltIC CONIC

C3 10.787 VHL 5.294 DLA 17.63 RAL 192.13 RA0 6567.4 VI[L 11.497 PTH Z.00 vHp 5.225 DpA .30 RAp 173.16 (CC 1.1775

LN(N AZ14TH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH 1NJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.DO 10 40 2 2600.72 -27.31 71.74 49.34 97.79 17 24 23 2060.7 -25.95 63.$3

90.00 9 30 39 4137.98 -1.97 198.52 44.66 81.75 10 39 37 3537.9 -5.75 161.86

100.00 18 11 41 2363.17 -28.47 49.79 49.14 99.52 18 51 6 1765.2 -26.80 41.36

100.00 10 41 41 3909.87 -.94 131.10 44.09 G0.12 11 48 50 3308.7 -4.91 144.58

110.00 19 42 32 2040.89 -31.45 27.48 48.42 104.14 20 17 13 1480.9 -29.19 19.01

110.00 It 27 19 $785.71 1.84 138.64 42.47 55.85 12 30 4 3165.7 -2.85 132.44

OIFFENENT|AL C_RRI[CTION8 MID-COURSE [vrCUTION ACCURACY DE, BIT DETERMINATION ACCURACY

TOE 1.0101 111A 3.5217 TC-18.8957 BAU 2.7251 34;T14097.2 SSR 599.3 SG3 704.2 ST 2642.7 SR 485.2 SS 662.6

RDE .2708 RItA .2000 RC3 .04Z? FAU .12472 RRT .3379 RRF .3075 RTF .9777 CRT .8154 CRS -.1071CST -,6592

FDE -.1003 IRA 2.6289 FC-10.0094 8_ 49397 _14109.8 R23 -.0248 R13 .9777 LSA 2708.0 NSA 589.3 SsA 35.6

BOE 1.0457 RRA 3.5274 9C318.8958 FSP 2354 S0114096.6-S£_ 564.0 THA .62 (Lt 2672.5 EL2 277.7 ALF 8.61

LAUNCH DATE DEC • 1904 FLIGHT TIN( 384.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC

RL 147.3T LAL .DO

RP 207.16 LAP -1.85

RC SR4.R$3 GL 20.54

PLAN(TOCENTRIC CONIC

C3 tO.Rig VHL 3._15

LNCH &ZMTH LMCN TIN[

90.00 16 55 41

gO.DO 9 25 37

100.00 10 26 25

100.00 lO 37 34

110.00 19 55 25

110.00 11 25 4

91FFERENXIAL C_ItRECXIONS

TOE .8903 TRA 5.T421 TC-18.7277 9AU 2.7514

ROE .2747 RNA .1996RC3 .0700 FAU .11829

FOE -.1761 FRA 2.6212 FC5-9.3188 9SP 49857

BOE .9517 BRA S.7475 BCS18.7278 FSP 2257

DISTANCE 836.511 EARTH TO MARS

LOL 74.93 VL 33.182 GAL -2.29 AZL 8?.99 HCA 246.85 SMA 189.59 ECC .22605 1NC 2.0100 VI 30.232

LOP 321,77 VP 24.109 GAP -11.95 AZ1P 90.79 TAL 347.55 TAP 234.40 RCA 146.73 Apo 232.45 V2 26.439

GP -3.87 ZAL 109.28 ZAP 32.60 ETS 172.91 ZAE 52.24 (TE 176.68 ZAC 82.71 ETC 256.66 CLP 32.59

DLA 10.80 RAL 195.46 RAD 8587.4 VEL 11.508 FTH 2.00 VHP 5.302 DpA .10 RAp 175.83 ECC 1.1809

L-1 TIN[ IMJ LAX INJ LONG IMJ RX ARC |NJ AZMXH |NJ TINE PO CST TIM [NJ 2 LAX |NJ 2 LONG

2624.98 -26.95 69.18 50.56 99,02 17 59 26 2025.0 -25.43 60.84

4181.21 0.57 170.93 45.99 61.09 10 55 18 3581.2 -4.55 164.29

2332.40 -26.08 47.44 50.34 100.70 19 5 18 1732.4 -26.31 39.08

3949.03 .45 153.31 45.44 60.11 11 43 23 3349.0 -5.55 146.78

2053.98 -30.98 25.52 49.57 105.22 20 29 39 1454.0 -28.59 17.14

$800.65 2.9_ 140.44 43.86 55.93 12 28 24 3200.2 -1.53 134.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAXION ACC_RAC_

IM_T14215.S _ 597.8 SG3 672.7 ST 2570.3 SR 486.9 SS 670.0

RRT .3042 RRF .2733 RTF .9772 CRT .7582 CRS -.0119 CST -.6577

$0814228.2 R23 -.0258 R13 .9772 LSA 2634.1NSA 593.7 SSA 35.0

SG114218.8 SG2 569.4 THA .73 EL1 2597.1 EL2 314.2 ALF 8.30

LAUNCN DATE DEC 7 1864 FLIGHT TIM( 386.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CGNIC

NL 147.37 LAL .00

RP 207.08 LAP -1.85

RC 325.871 _L 20.10

PLAN(TOCENTRIC CONIC

C3 11.214 MI4L 3.349

LN(H AZI4"IrH t.NCH TIRE

90.00 17 10 58

90.00 D 20 56

100.00 18 40 51

100.00 10 33 44

110.00 20 8 3

110.00 11 22 39

DIFFEItENXIAL CORRECTION8

TOE .7685 111A 3.9999 TC-18.5270 BAU 2.7777

RDE .2792 ItRA .1914 NC3 .0953 FAU .11204

FOE -.2459 FRA Z.8079 FC3--8.8492 BSP 50331

BOE .8176 BRA 3.9746 8C318.5273 FSP 2152

OI$TAMCE 840.852 EARTH TO MARS

LOL 74.93 VL 33.190 GAL -2.48 AZL 88.01HCJk 248.11 9MA 189.72 ECC .22711 INC 1.9893 Vl 30.232

323.03 MP 24.130 GAP -12.05 AZP 90.74 TAL 348.84 TAP 234.75 RCA 146.65 APO 232.81 V2 26.449

(IP -3.78 ZAL 110.92 ZAP 32.24 ETS 172.90 ZAE 51.38 ETE 176.67 ZAC 82.95 ETC 256.61 CLP 32.04

OLA 15.55 RAL 194.79 RAID 6567.4 VEL 11.515 PTH 2.01VHp 5.381DpA -.11 RAP 174.52 ECC 1.18A6

L-] TIRE 1NJ LAX |NJ LONG INJ RT A$C INJ AZI4TH |MJ TIN[ PO CST 71M 1MJ 2 LAX 1NJ 2 LON&

2590.85 -26.58 66.74 51.81 100.19 17 54 8 1990.7 -24.89 58.48

4223.90 .81 173.31 47.38 81.69 10 31 20 3623.9 -2.98 166.68

2300.79 -27.66 45.18 51.57 101.82 19 19 11 1700.8 -25.75 36.90

3989.00 1.78 155.50 46.84 80.16 11 40 13 3389.0 -2.20 148.99

2027.81 -30.50 23.64 50.76 106.24 20 41 53 1427.8 -27.98 15.35

3834.?4 4.27 142.25 45.28 56,05 12 26 54 3234.7 -.21 130.04

MID-COURSE EX[CUXION ACCURACY ORBIX 0ET[RMINAXION ACCURACY

$G714331.| SGR 5SHE.9 SG3 641.8 ST 2518.0 SR 489.2 SS 679.7

RRT .2T12RtiF .2393 RTF .9766 CRT .6907 CRS ,0761 CST -.6655

SG814344.2 R23 -.0270 N13 .9766 LSA 2580.9 NSA 815.9 SSA 34.3

• S0114332.7 _2 574.5 THA .05 ELI 2541.0 EL2 350.6 ALF 7.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC T 1964

HELIOCENTRIC CONIC

RL 14T.37 LAL

RP 2OT.O0 LAP

RC 326.503 GL

PLANETOCENTR1C CONIC

C3 11.495 VHL 3.386

LNCH AZNTH LI_H TIME

90.00 tT 25 52

90.00 9 19 35

tOO.D0 18 54 56

100.00 10 30 10

110.00 20 20 35

110.00 11 21 3

FLIGHT 1|14[ 388.00 ARRIVAL DATE DEC 3D 1965

DISTANCE 845.191 EARTH TO MARS

.00 LO(. 74.93 VL 33.197 GAL -2.64 AZL 88.03 HCA 249.38 SMA 189.86 (CC .22823 |NC 1.9690 Vl 30.232

-1.84 LOP 324.30 yp 24.151 GAP -12.15 AZP 90.89 TAL 345.72 TAp 235.10 RCA 146.53 APO 233.19 V2 26.459

19.66 QP -3.70 ZAL 112.59 ZAP 31.70 (TS 17Z.89 ZAE 50.54 ETE 176.66 ZAC 83.19 (TC Z58.55 CLP 51.51

DLA 14.49 RAL 199.11RAD 658T.4 VEL 11.526 PTH 2.01VHP 5.4610pA -.34 RAp 175.22 ECC 1.1687

L-I TIN[ INJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

2557.84 -28.15 84,42 53.D8 101.28 18 8 30 1957.6 -24.33 56.22

428(.08 2.17 175.67 48.81 61.78 10 27 41 3666.1 -1.62 169.04

EETO.29 -27.21 43.02 52.83 102.67 19 32 49 1670.3 -25.17 34.82

4028.65 3.12 157.62 48.28 60.26 11 37 18 3426.6 -.86 151.16

2002.43 -SO.OO 21.83 51.97 t07.20 20 53 57 1402.4 -27.36 13.64

3989.27 5.58 144.07 46.76 56.22 12 25 32 3269.3 1.11 137.84

DIFFERENTIAL CORRECTIONS

TOE .9442 TRA 4.2043 TC-18.2942 BAU 2.804t

ROE .2845 RRA .1967 RE3 .t184 FAU .10593

POE -.StOO FRA 2.S917 FCS-8.OOO5 BSP 50801

DOE .7041 BRA 4.2089 DC$19.2948 FSP 2070

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIOtl ACCURACY

SGT14445.2 S_ 596.7 863 611.8 ST 2487.2 SR 492.0 ss 691.5

RRT .2387 flRF .2060 RTF .9780 CRT .6136 CRS .1562 CST -.6814

S_14457.§ R23 -.0281Rl3 .9759 LEA 2549.6 MSA 635.2 SEA 33.6

S6114445.9 SG2 $79.4 THA .57 ELI 2505.9 EL2 385.6 ALP 7.09

LAUNCH DATE DEC T 1994 PLIGHT TIME 390.00 ARRIVAL DATE JAN I 1966

t4ELIOCENTRIC C_ilC

RL 147.37 LAL .00

RP 206.9S LAP -1.84

RC SRT.SSO Gt. 19.22

pLAN[TOC[NTRIC CCNIC

C3 11.741 _4L S.427

LNCH AZqlITH iNCH TIME

9O.OO IT 40 2T

90.00 9 12 30

100.00 19 9 49

lOO.00 !0 69 42

110.00 E0 52 53

110.00 11 19 IS

DIFFERENTIAL COIRECTIONS

TOE .5189 TRA 4.4470 TC-19.OL_DS 8AU 2.8302

ROE .2901 RflA .194T RE3 .1394 PAU .10002

FOE -.3979 FRA 2.5718 FCS-T.ST47 BSP 51256

BOE .5R4R BRA 4.4512 8C319.0300 PEP 1979

DISTANCE 849.526 EARTH TO MARS

LOL 74.93 VL 33.203 GAL -2.82 AZL 88.05 HCA 250.64 S_AA 189.99 ECC .22940 INC 1.9489 vl 30,232

LON 325.58 VP 24.170 GAP -12.23 AZP 90.65 TAL 344.79 TAp 255.43 RCA 146.41 APO 233.58 VZ 26.467

r_P -3.62 ZAL 114.20 ZAP $1.17 (TS t72.88 Z/dE 49.71E_( 176.65 ZAC 83.43 ETC 256.50 CLP 30.98

DLA 13.44 RAt. 197.43 RAD 6587.4 VI[L 11.538 PTH 2.01VHP 5.541DPA -.57 RAp 175.92 ECC 1.1932

L-I TIM( INJ LAT INJ I._G INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOHG

2525.89 -25.70 62.20 54.38 102.31 18 22 32 1925.9 -23.75 54.07

4307.76 3.51 ITS,DO 50.30 61.88 10 24 18 3707.8 -.28 171.36

2240.87 -26.75 40.98 54.11 103.87 19 46 10 1640.9 -24.58 32.83

40464.02 4.45 159.85 49.7D 60.41 11 34 37 3468.0 .48 153.32

1977.85 -29.50 20.10 53.22 108.11 21 5 51 1577.8 -26.74 12.00

3903.80 6.89 145.89 48.27 56.43 12 24 18 3303.8 2.43 139.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14555.7 $GR 597.0 SG3 582.6 ST 2479.9 SR 495.3 36 703.8

RRT .2071RRF .1736 RTP .9752 CRT .5291CR8 .2275 CST -.7036

SG814568.0 R23 -.0293 R13 .9752 LSA 2543.0 NSA 650.0 SEA 32.8

S6114556.3 $62 584.0 THA .49 EL1 2494.1EL2 417.9 ALF 6.21

LAUNCH DATE DEC 7 1964 FLIGHT TIN[ 392.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC O|$TANC[ 853.858 EARTH TO MARS

RL 147.3T LAL .OO LOL 74.93 VL 35.212 GAL -3.01 AZL 88.07 HCA 251.91 SMA 190.13 [CC .23062 INC 1.9292 vl 30.252

RP 204.96 LAP -1.83 LOP 326.53 VP 24.189 GAP -12.39 AZP 90.60 TAL 343.84 TAp 235.75 RCA 146.26 APO 233.98 v2 26.474

RC 328.151 GL 18.77 GP -5.54 ZAL 115.84 ZAP 30.66 ET8 172.87 ZA( 48.89 ET[ 176.65 ZAC 63.66 ETC 256.44 CLP 30.47

PLAMETOCENTRIC CONIC

C3 12.046 VML 3,471DLA 12.39 RAL 198.73 RAD 6587.5 VEL 11.551PTH 2.02 VHP 5.623 DPA -.81 RAp 176.64 ECC 1.1982

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 1T 54 42 2495.35 -25.24 60.08 55.71 103.28 18 36 18 1895.4 -23.17 52.02

90.00 9 8 41 4349.06 4.83 180.31 51.83 82.06 10 21 10 3749.1 1.06 173.67

100.00 19 22 24 2212.51 -26.27 38.99 55.43 104.80 19 59 17 1612.5 -23.98 30.94

100.00 lO 23 40 4107.13 5.76 182.02 51.32 60.62 11 32 7 3507.1 1.80 155.46

110.00 20 45 0 1954.07 -28.98 18.44 54.50 108.97 21 17 34 1354.1 -26.12 10.42

110.00 11 17 34 393D.33 8.18 147.72 49.83 56.69 12 23 13 3338.3 3.74 141.45

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3909 TRA 4.6977 TC-tT.7350 DAU 2.8562 SGT14893.3 _ 597.7 963 554.0 ST 2495.4 SR 499.0 SS 715.9

ROE .2994 RRA .1824 RE3 .1583 FAU .09423 RRT .1785 RRF .1417 RTF .9743 CRT .4392 CRS .2918 CST -.7290

FOE -.4609 PRA 2.5471 FC3-6.7725 6SP 51714 Sr_lAD?5.5 R23 -.0308 RI3 .9743 LEA 2559.6 HSA 660.3 SEA 32.0

BOE .4905 8flA 4.7017 BC317.735T FSP 1690 S6114683.7 $62 388.3 THA .41 EL1 2505.3 EL2 446.5 ALF 5.18

LAUNCH OAT( DEC 7 1964 FLIGHT TIME 394.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC CaqlC DISTANCE 858.185 EARTH TO MARS

RL 1AT.ST LAL .DO LOt. 74.93 VL 33.220 GAL -3.20 AZL 88.09 HCA 253.18 SNA 190.27 ECC .23190 INC 1.9098 vl 30.232

RP Z08.81 LAP -1.83 LOP 329.10 Vff 24.209 GAP o12.49 AZP 90.55 TAL 342.89 TAP 236.06 RCA 146.14 APO 234.39 V2 26.480

RC $28.9?0 r,4. 18.31 GP -3.49 ZAL 117.48 ZAP 30.15 ET8 172.86 ZAE 48.0D ETE 176.64 ZAC 83.90 ETC 256.39 CLP 29.97

PLANETOCENTRIC CON|C

C3 12,379 _ffiL 3.518 DLA 11.35 RAL 200.05 RAD 6367.5 VEL 11,566 pTH 2.02 VHP 5.707 DPA -1.06 RAP 177.37 ECC 1.2037

LNCH AZMTH LNCH TINE L-I TIN( INJ LAT INJ LCNG INJ RT ASC INJ AZNTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 8 40 2495.98 -24.TT* 38.06 5T.OT 104.18 18 49 46 1866.0 -22.58 50.07

90.00 9 5 6 4390.00 6.13 182.82 53.41 62.30 10 18 16 3?90.0 2.38 175.95

100.00 19 35 44 2185.19 -25.78 37.11 56.77 t05.88 20 12 9 1585.2 -23.38 29.13

100.00 10 20 43 4146.02 T.OG 164.18 52.90 80.8D 11 29 49 3546.D 3.12 157.60

110.00 20 59 55 1931.12 -29.49 IE,85 56.81 109.78 21 29 7 1331.1 -25.5D 8.93

110.00 11 18 1 3972.96 9.47 149.57 51.44 $7.00 12 22 14 3372.9 5.06 143.26

OIFPERENTIAL CCIIRECTION9 NID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATION ACCURACY

TOE .2917 TRA 4.9539 TC-IT.4195 BAU 2.8826 SG714789.3 SA_R $98.9 SG3 526.3 ST 2532.6 SR 503.1 S$ 727.0

ROE .3034 RRA .1897 RE3 .1732 FAU .08861 RRT .1462 RRF .1109 RTF .9733 CRT .3474 CRS .3483 CST -.7561

FDE -.49R0 FRA 2.5194 PC3-6.19?0 BSAP 52157 S_1478t.5 R25 -.0320 R13 .9752 LSA 2598.4 NSA 665.5 SSA 31.1

BDE .400? BRA 4.9592 BC317.4174 PSP 1205 $6114769.6 87,2 592.4 THA .34 EL1 2558.8 EL2 470.6 ALF 4.09
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JPLTM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 19643

LAUNCH DATE DEC T 1•14

HELIOCENTRI C COMIC

RL 14T.ST LAL .00

RP tO•. TT LAp -I.02

RC StO.TR4 84. 1T.OS

PL441ETOCEMTM I C CQN|C

CS |8.T44 VHt. 3.570

LNCH AZI4TH INCH TIME

• 0.00 18 R2 ti

90.00 • I 43

1OO.00 tO) 4• 411

100.O0 10 IT S•

110.00 tS • 40

110.00 11 14 $4

FLIGHT TIN( 398.00 ARO|VAL DATE JAN Y 1966

DISTANCE I_l. S08

LOL T4.93 VL 33.228 GAL -5.39 AZL 88.11 HC.A 454.44 SMA

LOP 329.3T VP 24.222 GAP -12,S? AZP 90.51 TAL 141.9| TAP

GP -3,30 ZAL 11•.11 ZAP H.8• ETS 172.85 ZA( 4T.28 ETE

EARTH TO MARS

190.41 ECC .23324 [NC 1.8906 Vl S0.232

238.33 •CA 146.00 APO 434.82 VZ 46.446

176.83 ZAC 84.14 (TC 459.$4 CLP 29.49

5.T91 DPA -1.$0 RAP 176.11 ECC 1.009T

PO COT T|M |NJ 0 LAT INJ 0 LONG

1057.8 -01.94 49.01

5830.4 3.40 1T8.22

1558.0 -22.78 27.41

3584.T 4.42 159.73

1309.0 -24.09 ?.50

DLA 10.31 RAL 201.31 flAO 856T.S V[L 11.581 PTH 2.03 VHp

L-| TIN( |NJ LAY INJ LONG |NJ RT AS(: INJ AZMTH |NJ TIN(

043T.T5 -24.28 30.13 58.40 105.03 19 2 58

44]0.$2 T.41 104.92 55.03 62.59 10 15 34

RlS•.91 -ES._l 05.51 58.14 106.50 20 24 47

4184.70 0.35 !••.34 54.55 61.10 11 2T 41

|101.00 -2T.94 lS.34 ST.15 110.54 21 40 29

400T.ST 10.74 lSl.41 53.08 57.35 12 21 22

12.00 155.51 S4.TE ST.T5 12 20 55

MID-CoURSE EXECUTiGN ACCURACY

TC-t•.?SSO BAU 2.9348 2GTI49TS.8 _ 602.1SG3 473.2

RC3 .20L_ FAU .OTTO0 RNT .OINkl _ .01|1RTF .iT08

FC5-$.1322 OEff 35019 •_1498T.9 R23 -.03§2 R13 .•TO8

IC31•.T1•2 FOP 1059 1_1149T5.8 IKR 599.7 THA .20

$40T.4 6.59 145.08

DIFFERI[MTIAL C4_tMECTION• MID-COUMW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1311TItA S.2114 TC*IT.OT4• BAu 2.•093 OGTI4•TS.S _ 600.4 081 499.4 3T 2589.• SR $OY.o 99 756.2

ROE .$111MRA .liHJ? ItC3 .1•00 FAU .0•31• •RT .1171NNI r .04108 RTF .9722 CNT .2594 C.N$ .3904 COT -.T027

FOE -.50•4 IrMA 2.4IT• FC$.-5.•510 _IP 52•|3 •Ga14881.I R23 -.0331 Rl3 .•T21 LSA 2657.6 NSA O08.1 SSA 50.5

BOlE .SST• BRA 3.RI_J• KSIT.OT•O Flip |T21 KlI48TS.S _ ON.2 THA .ET ELl 2593.3 EL2 490.0 ALF 2.99

LAUNCH DATE OEC T 11_4 FLIGHT TIN( _0.00 ARRIVAL DATE JAM 9 1966

14[J.IQCENTRIC CGNIC DISTANCE 81bE.824 EARTH TO MARS

RL 14•.ST LAL .O0 _ T4.•3 VIL 33.233 GAL -5.5• AZL IW.13 _ 213.T1SMA 1110.55 ECC .03404 INC t.8T15 vl 50.232

RP ROR.T3 LAP -1.01 _ 330.$4 Vff 24.23• GAP -12.1Hi AZP 90.4• TAIL 540.•3 TAP 23•.64 •CA 145.84 APO 235.26 v2 26.490

RC S$O.S•S GL IT.39 r,_ -5.52 ZAL 120.T3 ZAP 29.18 ET$ IT2.83 ZAE 46.50 ETE 1T6.62 ZAC 84.38 ETC 259.29 CLP _J.01

PL_N[TOCENlllIC CONIC

C5 IS.141VHt. 3.1k2S OLA •.28 RAL tOt.S1M_D 639•,5 XEL 11.19• PTH 2.03 VHP 5.077 DpA -1.55 RAP 170.06 ECC 1.2163

LNCH AZMTH L.MCM TIN( L-! TIN( INJ LAY IMJ LONG |MJ •T ASC INJ AZMTH INJ TIN( PO COT TIM INJ 2 LAT INJ 2 LONG

90.00 18 55 43 2410.94 -15.TO 54.50 59.87 105.82 19 15 56 1810.7 -21.39 46.45

90.00 • 5• 51 4470.95 •.•Y |•7.21 56.6• •2.•4 10 15 2 3870.9 4.9• 100.48

100.00 RO I 39 2133.•S -24.T9 33.•0 59.54 IOT.ET 20 ST 12 1513.• -02.1• 25.77

100.00 10 13 t• 41_3.18 0.5• 118.51 58.20 •1.51 11 25 42 3623.2 5.T1 191.89

110.00 RI 20 15 SIlT.T4 -IT.43 15.90 18.12 111.25 11 St 41 1207.• -24.29 6.14

110.00 11 15 14 4041.09 3441.8 7.$6 143.•1

DIFFEIM[MTIAL C_tlI_CTICIIR QRIIIT DETERNIMATION ACCURACY

11DE -.O02O TRA S.4•30 ST 2004.4 SR 512.3 SS 744.0

ROE .3193 RIIA .1834 CRT .1600 CRS .4440 COT -.•0•1

FOE *.S474 FMA 2.4510 LEA 2•53.5 MSA 843.5 SEA 29.4

• DIE .SITS BRA 5.49•0 ELI 2605.9 EL2 504.• ALF !.92

LAUNCH DATE DEC T !1_4 FLIGHT TIN( 400.00
ARRIVAL DATE JAN 11 1966

H(LIOCEMTRIC CQN|C OiSTSNCE 8•1.135 EARTH TO MARS

RL 14•.ST LAL .00 LQ4. •4.•3 VL 35.245 GAL -3.•• AZL 80.15 HCA 213.•0 SMA 190.D0 ECC .23411 |MC 1.8500 vl 30.250

1; RoG.,o -1.01 531.80,,.251GAP-10.,.A,, 80.,2 335.53T,,2,.91,*A14,.,4A,'O2S .,1,026.,9,
331.403 10.90 -3.28 102.34 lAP 21.T2 ETS 1•2.82 ZN[ 41.•2 ETE 178.81 ZAC 84.$2 ETC 05_.24 CLP 28.55

PL AN( TO¢EMTll 1C EON|C

CS 13.5T3 VHL $.$84 DLA 8.26 RAL 205.8• RAD 0507.5 VEL 11.617 PTH 2.04 VHP 5.9610PA -1.0• RAP 1•9.92 ECC 1.2234

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIN( PO COT TIM INJ 0 LAT INJ 0 LONG

90.00 18 48 53 2304.08 -23.30 52.55 81.31 tOG,SO 1• 28 32 1784.• -00.81 44.77

90.00 • 55 30 4110.1• 9.90 189.11 58.40 03.33 10 10 41 3911.0 6.24 !•2.74

100.00 20 14 14 2101.42 -24.29 31.9T tO.9T 10•.38 20 49 23 1509.4 -01.40 14.21

100.00 10 12 51 4R01.44 10.82 ITO.l_ 1T.•1 01.•• 11 23 32 3081.4 9.99 143.99

110,00 21 St 33 18•T.34 -20.92 12.53 19.92 111.91 22 2 45 120•.5 -23.•0 4.85

110.00 11 11 S• 40•0.20 13.04 135.Lq) 56.49 SO.E• 12 19 55

OIFFERENTIAL C_MMECTION$ MID-COURSE EXECUTION ACCURACy

TD( -.1352 TRA S.T•59 TC_18.3320 BAU 2.1H|39 8GTISOTS.I 8OR 204.11G3 44•.T

RD( .3281RMA .ITS)• ME3 .2141FAU .OY2T2 RRT .OGI| _ .OeEs RTF .96•2

FOE -.ST•• FRA 2.4112 FCS-4.R3R2 •lip 5344• $G•ISOtIT.Z •23 -.0_9 •13 .9692

BOE .354• 141A S.T•R• 0C$16.3340 FOP 1560 88115071o| S_ 603.0 THA .14

LAUNCH OAT( DEC • 111114 FLIGHT TIN( 402.00

HELIOCENTRIC C_MIC DISTANCE 875.459

RL 14T.SY LAL .OOLQL T4.•3 VI. 33.23| GAL -4.00 AYI 88.17 HCA 250.25 SMA

RP Lq[_.GO LAP -1.80 LQP 353.17 VlP 24.285 GAP -12.91AZP 90.37 TAL 338.•1 TAp

RC SSO.20G GL 16.46 G4P -3.19 ZAL 123.94 zAP sm.2• ETS 172.80 ZN[ 44.96 ETE

PLAN[TO¢[NTN|C C_|C

CS 14.041 tR, iL 5.747 Ot.A T.25 NAL 205.13 RAO $S•T.O VEL 11.637 PTH 2.04 VHp

LNCH AZ14TH LNCM TIM( L-I T|N( |NJ LAT |MJ LONG [NJ RT ASC |NJ AZMTH

90.00 19 1 4• 2359.77 -_.81 SO.•9 $2.T8 107.25

90.00 • 32 59 4350.71 I1.11 1•1.•1 60.14 •3.78

lO0.O0 20 20 35 J_•G.21 -25.T9 50.43 62.43 tOE.SO

100.00 IO 10 31 4_tl9.49 12.05 1?2.M SO.ET •2.45

110.00 21 42 40 1847.11 o26.41 11._4 _1.34 !12.53

110.00 11 10 49 4110.66 14.47 157.11 lB.2• SO.SO

DIFFERENTIAl.

TOE -.2090

ROE .SS75

FOE -.90RO

ODE .4322

3476.3 0.04 148.74

ORBIT DETERMINATION ACCURACy

3T 2754.• M 517.3 IS 749.6

CRT .0054 CRS .4042 CST -.8290

LEA 2025.8 MSA 050.1 SEA 28.6

EL1 0?$5.3 EL2 315.3 ALF .95

ARRIVAL DATE JAN 11 1946

EARTH TO MARS

190.03 ECC .23744 INC 1.8342 Vt 30.252

237.10 RCA 145.48 APO 238.10 V2 29.495

ITO.O0 ZAC 04,88 ETC 056.20 CLP 08.10

6.053 DPA -2.15 RAp 180.$9 ECC 1.0311

INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

19 41 6 1759.8 -20.23 43.17

IO 0 29 3950.7 7.49 184.99

21 ! 21 1488.2 -21.02 22.72

11 22 10 5699.5 8.24 166.11

22 13 54 124•.0 -25.13 3.62

12 19 20 3_10.? 10.02 150.59

ORBIT DETERMIMATION ACCURACY

ST 2657.4 M 522.5 SO Y52.6

CRT .0004 CR9 .5206 COT -.0479

LEA 2929.1MSA 650.8 SEA 27.8

ELI 2857.4 ELZ 520.5 ALF .09

C_RRECTICiM•

TRA O.OGS$ TC-IS.•5•• IIAU 2.1319

RRA .1TOO RC3 .L_$4 FAll .OG?T5

FRA 2.$1•9 FC3-'4.1T$$ lip SS•ST

• RA 6.0G75 •C311.•3•4 FSP 147•

NID-CouMS£ EXECUTION ACCURACY

$GTI51TS.D 8OR 60_.5 SO5 423.0

RAT .0343 _ -.005• RTF .9575

SGOISIIS.I R23 -.05•1 Rt3 .9575

S8113173.0 SO2 •06.0 THA .08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 7 1664 FLIGHT T|N( 404.00 ARRIVAL DATE JAN 15 196S

HELIOCENTRIC CONIC DISTANCE 879.735 EARTH TO MARS

RL 147.37 LAL .DO LOL 74.95 YL 33.258 GAL -4.22 AZL 88.18 HCA 259,52 SMA 190.97 ECC .23925 INC 1.8158 vl 30.232

RF 208.67 LAP -1.79 LQP 334.44 Vp 24.277 GAP -13.03 AZP 90.35 TAL 337.69 TAP 257.41 RCA 145.28 APO 256.86 V2 ZS.497

RC 333.009 GL 1s. OO GP -3.13 ZAL 1ES.52 ZAP ZT.SZ ET8 172.T9 ZM[ 44.21 [TE 178.58 ZAC 85.10 ETC 256.15 CLP 27.$6

PLANETOCENTR[C CONIC

C3 14.547 VHL 3.814 DLA 8.Z5 RAL Z08.37 RAD 6567.6 VEL 11.659 PTH Z.O5 VHF 8.143 DPA -2.44 RAP 181.16 ECC 1.2394

LNCH AZMTH LNCM TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 14 24 2335.95 -22.32 49.32 64.27 107.90 19 53 20 1736.0 -19.66 41.65

80.00 8 48 58 4590.18 12.28 194.11 61.93 84.28 10 6 26 3990.2 8.72 187.24

100.00 80 38 43 2064.01 -23.$0 28.96 63.91 109.28 21 13 7 1464.0 -20.48 21.32

100.00 10 8 18 4337.35 13.21 175.05 81.46 82.94 11 20 38 3737.4 9.48 168.25

110.00 21 53 45 1029.17 -Z$.92 10.01 82.79 113.10 22 24 14 1229.2 -22.57 2.46

110.00 11 9 45 4144.98 15.67 159.04 60.05 59.23 12 18 50 3545.0 11,48 152.45

DIFFERENTIAL _flECTION8 RID-COUR$1[ EXECUT|_ ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4047 111A 6.3827 1C-15.5298 BAU 3.0208 $G715289.9 SGR 608.7 863 398.9 ST 2989.S SR 527.9 SS 752.6

flOE .3476 RRA .1711RC3 .2811FAU .06285 RRT .0088 RflF -.0327 RTF .9655 CRT -.0810 CRS .5527 CST -.8643

FOE -.8308 FRA 2.3187 FC$-3.7405 BSiP 54232 $6a15281.8 R23 -.0410 R13 .9655 LSA 3041.2 NSA 642.1 _SA 27.0

BO[ .5335 BRA 8.3850 8C315.5315 FSP 1402 8Gl18269.9 Sr_ 608.7 THA .02 EL1 2969.5 EL2 526.9 ALF 179.36

LAUNCH DATE DEC 7 2964

M(LIOCENTRIC CONIC

ML 147.37 LAL .00 LOL 74.93 VL 33.288 GAL

RIP 208.67 LAP -1.77 LOP 335.71VP 24.288 GAP -13.15 AZlP 90.29 TAL 336.85 TAP 237.64 RCA 145.07 APO 237.16 v2 26.497

RC 333.807 GL 15.53 GP -3.08 ZAL 127.08 ZAP 27.39 ET6 172.77 ZAI[ 43.47 ST[ 1T6.57 ZAC 85.34 ETC 256.11 CLP IT.IS

pLAN[T_ENTRIC CON|C

C3 16.094 VHL 3.i85 DLA 3.27 RAL 207.60 RAO 6567.6 VEL 11.682 PTH 2.05 VHP 6.235 DPA -2.74 RAP 181.95 (CC 1.2484

AZNTH L3tCH TIME L-I TII4( |NJ LAT |NJ LONG INJ RT ASC |NJ AZMTH IHJ TINS PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 19 28 47 2313.21 -21.63 47.83 65.79 108.49 20 S 21 1713.2 -19.11 40.22

90.00 8 47 21 4629.39 13.43 196.42 63.76 64.83 10 4 31 4029.4 9.93 189.49

100.00 20 50 37 2042.63 -22.62 27.57 65.42 109.85 21 24 40 1442.8 -19.90 19.99

100.00 10 8 15 4375.00 14.37 177.25 63.29 63.50 11 19 8 3775.0 10.69 170.38

110.00 22 4 33 1811.43 -25.44 8.86 64.27 113.64 22 34 45 1211.4 -22.03 1.37

110.00 11 8 46 4179.17 16.95 160.99 61.90 59.81 12 18 25 3579.2 12.72 154.32

DIFFERENTIAL C.(:RRECTION$ MID-COURSE [xECuTICI4 ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5422 TRA 8.6872 TC-15.1129 BAU 3.0501 56Tt5363.6 SGR 611.2 863 375.8 ST 3068.4 SR 533.4 SS 750.4

RDE .3562 RRA .1862 RC3 .2373 FAU .05813 RRT -.0166 RRF -.0585 RTF .9632 CRT -.1247 CR_ .5826 CST -,8780

FOE -.$506 FRA 2.2861 FC3-3.3338 BSP 54579 S6815375.6 R25 .0434 R15 -.9632 LSA 3159.8 NSA 633.0 SSA 26.2

BOE .6498 8RA 6,8693 8C315.1148 F$1P 1326 S6115363.6 862 611.1 THA 179.98 EL1 3089.2 (L2 529.1 ALF 178.73

FLIGHT TIME 406.00 ARRIVAL DATE JAN 17 1966

D|$TANCE 884.023 EARTH TO MARS

-4.43 A_. 86.20 HCA 260.79 SMA 191.11 ECC .24092 INC 1.7975 vl 30.232

LAUMCM DATE DEC T t964 FLIGHT TIME 4OS.OD ARRIVAL DATE JAN 19 1966

NELIOCENTRIC CONIC DISTANCE 888.501 EARTH TO MARS

RL 147.37 LAL .00 LOt. 74.93 YL 33.274 GAL -4.88 AZL 88.22 HCA 262,06 8HA 191,26 ECC .24267 INC 1.7794 ¥1 30.232

RP 20S.88 LAP -1.78 LOP 336.98 VP 24.297 GAP -13.26 AZP 90,25 TAL 355.80 TAp 237.88 RCA 144.84 APO 237.67 VZ 26.496

RC 334.801 GL 15.07 GP -3.O2ZAL 128.62 ZAP 28.97 ET3 172.75 ZA[ 42.74 ETE 176.55 ZAC 86.58 ETC 256.07 CLP 26.81

PLANETOCENTRIC COHI¢

C3 15.684 VHL 3.960 DLA 4.30 RAL 208.82 RAD 8687.6 VEL 11.708 PTH 2.06 VHP 6.328 DPA -3.04 RAp 182.75 ECC 1.2581

LNCH AZMTH LNCH TIME L-I TIME |HJ LAT

90.00 19 38 56 2291.$3 -21.36

90.00 6 44 54 4666.33 14.54

100.00 21 2 18 2022.85 -22.34

100.OO 10 4 14 4412.44 15.49

110.00 22 15 10 1794.58 -24.98

110.O0 11 7 51 4213.27 18.01

DIFFERENTIAL CCRRECTION$

TOE -.8790 TRA 6.9819 TC-14o8855 6AU 3.0797

ROE .3896 RRA .1610 RC3 .2420 FAU .05350

FDE -.6658 FRA 2.2101 FC3-2.9530 8SP 54940

ROE .7729 BRA 8.9838 BC314.68T3 FSP 1251

IHJ LONG IHJ RT ASC IHJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT INJ Z LONG

48.41 67.33 109.05 20 17 8 1691.5 -18.56 38.86

198.73 65.62 65.43 10 2 43 4068.3 11.11 191.74

28.26 66.95 110.39 21 36 O 1422.7 -19.57 18.73

179.46 65.16 64.11 11 17 46 3812.4 11.88 172.52

7.77 65.77 114.t3 22 45 S 1194.6 -21.51 .34

162.96 63.78 60.44 12 18 4 3613.3 13.94 156.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15455.4 8GR 6t3.6 SG3 352.9 ST 3212.7 _ 538.9 SS 745.3

RRT -.0409 RRF -.0855 RTF .9606 CRT -.1813 CRS .$094 CST -.8892

SGB15467.G R23 .0460 R13 -.9806 LSA 3282.9 MSA 623.8 SSA 25.5

SG115455.4 SG2 613.3 THA 179.gl ELI 3214.2 EL2 529.7 ALF 176.21

LAUNCN DATE DEC 7 1964 FLIGHT TIME 410.00

HELIO¢EHTRIC C_NIC DISTANCE 892.570

RL 147.37 LAL .00 LOt. 74.93 VL 33.282 GAL -4.88 AZL 88.24 HCA 263.33 SMA

RP 206.89 LAP -1.75 LOP 338.25 VP 24.306 GAP -13.40 AZP 90.20 TAL 334.74 TAP

tic 335.390 GL 14.61 GAP -Z.8T ZAL 130.15 ZAp 26.56 ET8 172.73 ZAI[ 42.02 ETE

PLAN(T_ENTRIC CONIC

ARRIVAL DATE JAN 21 1966

EARTH TO MARS

191.40 ECC .24450 INC 1.7614 V1 30.232

238,06 RCA 144.60 APO 238.20 V2 26.494

176.54 2AC 85.82 ETC 256.04 CLP 26.40

C3 16.319 VHL 4.040 DLA 3,35 RAL 210.02 RAD 6567.7 VEL 11.735 PTH 2.07 VHP 6.423 DpA -5.35 RAP 183.55 ECC 1.2686

LNCH AZMTH LNCH TIM( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH |NJ TIME F_) CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 50 51 2270.89 -20.89 45.08 68.89 109.56 20 28 42 1670.9 -18.04 37.57

90.00 8 42 35 4707.00 15.62 201.06 87.52 68.08 10 1 2 4107.0 12.26 194.00

100.00 21 13 45 2003.47 -21.88 25.02 68.50 llO.Sg 21 47 9 1403.5 -18.85 17.54

100.00 10 2 21 4449.65 16.58 181.68 67.07 64.77 11 16 51 3849.7 13.05 174.67

110.00 22 25 35 1778.64 -24.53 6.75 67.29 114.59 22 55 14 1178.6 -21.01 359.37

110.00 11 7 0 4247.25 19.1A 164.94 65.70 61.12 12 17 48 3647.2 15.14 158.11

DIFFERENTIAL CCRRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8166 TRA 7.3037 TC-14,2537 OAU 3.1102 S6115544.7 3GR 616.5 SG3 930.0 ST 3338.4 SR 544.5 SS 737.5

RDE .3810 RRA .1554 RC3 .2454 FAU .04890 RRT -.0646 RRF -.1106 RTF .9574 CRT -.2320 CRS .6340 CST -.8983

FDE -.6772 FRA 2.1497 FC3-2.5902 BSP 55274 S6815557.0 R25 .0488 R13 -.9574 LSA 3407.9 MSA 614.7 SSA 24.8

BDE ,9012 BRA 7.3053 0C31A.2559 FSF 1178 SGl15644.8 SG2 615.2 THA 17g.85 ELI 3341.9 EL2 329.3 ALF 177.78
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 19643

LAUNCH DATE DEC T IRS4

HELIOCENTRIC CQNIC

RL S4T.ST LAL .DO

NP ZDS.TR LAp -1.74

mC 331.17G r,4. 14;ts

PLAN[TOCENTRIC CONIC

C3 1T.DOt VHL 4,183

LNCH AZI4TH LNCN TIM(

DO.DO EO E 38

DO.DO • 40 It

100.00 RI E5 D

100.00 10 DSS

110.00 Z2 31 SO

110.OO 11 Q 14

FLIGHT TIME 412.00 ARRIVAL DATE JAN 23 1964

DISTANCE S96.887 EARTH TO NARS

LOL 74.93 VL 33.290 GAL -$.lE AZL 84,26 HCA 2G4.GO SNA 191.55 ECC .24841 INC 1.T434 Vl 50.252

LOP 339.52 VP 24.314 GAP -14,$4 AZP 90.18 TAL $33.GG TAP 838.85 RCA 144.35 APO 23D.74 V2 26.4R1

GP -2.92 ZAL |31,S5 ZA@ 26.|6 ET3 ITZ.TI ZN[ 41.31 ET( 173.5E ZAC 86.06 ETC 256.00 CLP 2J.0D

DLA 8.48 RAL 211.21 RAO SSGT.T V[L 11.764 PTH E.08 VHp 6.580 DpA -3.67 RAp 184.37 ECC |.2718

L-I TIN( [NJ LAT ZHJ LGNG |NJ RT ASC INJ AZI4TH INJ TENS PO CST TIN INJ 2 LAT INJ E LONG

2851.30 -E0.44 43.82 70.48 110.03 EO 40 3 ISS1.$ -17.53 SD.3S

4745.40 16.67 203.39 i9.46 66.T7 9 59 8T 4145.4 13.$S 1H.EG

1DDS.tR -81.44 83.8S 70.08 111.35 81 18 S 1335.$ -1N.35 15.42

4401._ 17.84 183.91 69.01 65.47 11 15 81 _BOG.6 14.19 170.81

ITS3.SO -84.10 5.79 68.84 115.01 83 S 13 1163.6 -20.53 $58.4,

4881.10 20.84 166.95 67.65 61.85 12 17 55 3681.1 16.38 160.03

DIFFERENTIAL C_NRECTIOND NIO-COURSE EXECUTION ACCURACY

TOE -.9518 _RA 7.$341 TC-13.RIt9 BALI 3.1485 SG715634,3 SGR 819.3 SG3 309.4

RO_ .3033 RRA .|493 RC3 .8475 FAU .04461 RRT -.08TS RNF -.1354 Rllr .8538

FOE: -.SD4T IrllA E.OSSS FC3-8.ZTIS SIP 55S88 SG815843.D R23 .OSlg RI3 -.8539

ROE 1.0330 BRA T.13$S K313,SRSt FSP 1106 S81|5834,4 SG2 ili.9 THA 179.80

LAUNCH DATE DEC T 19_4 FLIGHT TIME 414.00

HELIOCENTRIC C_NIC DISTANCE _01.073

RL 147.37 LAL .00 LOL T4.D3 VL 33.298 GAL -5,38 AZL 88°27 HCA 265.86 Sl4A 191.643 ECC .84440

RP Z06.TS LAP -I.TZ LQP 340.79 VP 84.321 GAP -13.87 AZP 20.12 TAiL 332.57 TAp 838.43 RCA 144.08

RC 336.•ST GL 13.71 Gff -2.ST Z/it, 133.13 SAP 25.77 ET$ 172.6R ZA[ 4D.G| ETE 176.50 ZAC 86.30

PLAN(TOCENTRIC r._NIC

C3 17.731 V14L 4.811 DLA 1.50 RA(. ESR.3S RAO 85G7.7 VEL 11.TRS PTM 2.08 VHP S.SIS DPA -3.99

LNCH AZi4TH iNCH TINS L-I TIM( INJ LAT INJ lONG INJ RT AS(; INJ AZI4TH INJ TIN( leo CST TIN

SO.OO ZO 13 59 ItSR.TR -20.00 42.83 7t.O9 110.47 20 51 IE 1638.7

RO.OO D 30 15 4783.53 17.68 805.74 71.44 87.51 9 ST 18 4183.5

100.00 EJ 36 R !_J4J.09 -81.01 82.78 71.67 |11.77 22 8 50 1368.1

100.00 9 58 55 45R3 30 18.87 186.16 70.99 66.22 11 14 17 3983.4

110.00 L_ 45 5S 1749.45 -23.68 4.90 70.4J 115.39 23 15 £ 1149.5

110.00 It S _UE 4314.79 21.31 168.98 48.85 62.88 12 1T 27 3714.8

DIFFERENTIAL C_ItRECTIOND NID-COURg[ EXECUTION ACCURACY

M-1.0934 TRA T.9743 TC-13.3842 IAU 3.1740 88Tt57|8.1 tM_ (_2.0 SG3 288.7

RDE .4061 RItA .14It RC3 .2483 FAU .04033 RRT -.1096 _ -.IS94 R11 r .9497

FIDE -.6890 FRA E.01T£ FC3-1.J_85 RIP 55879 S88|5731.1 R23 .ORs5 R19 -.9497

801[ 1.11114 811A T.RTSS lIC313.3835 FSP |0_S 3G1|1719.0 _ 81R.3 THA 179o75

ORBIT DETERMINATION ACCURACY

3T 3467.6 SR 550.1 SS 726.9

CRT -.8774 CRS .SSS• CST -.DOER

LEA $533.S NSA 6OS.S SEA 24.2

EL! 3471,0 EL2 SES.O ALF 17T.42

ARRIVAL DATE JAN 21 1966

EARTH TO MARS

INC 1.7256 Vl 30.232

APO 233.31 V2 2S.4DD

ETC 255.97 CLP 21.$2

RAP 135.19 [CC 1.2919

INJ 2 LAT INJ 2LONG

-17.04 31.21

14.43 198.52

-17.$7 15.37

15.30 173.99

-20.08 35T.$2

17.47 1•1.SD

ORBIT DETERMINAT[QN ACCURACY

ST 3595.5 SR 555.6 SS 714.0

CRT -.3174 CRS .6777 CDT -.9111

LEA 3659.1 MSA 587.6 SEA 23.6

ELI 3549.9 EL2 526.3 ALF 1?7.13

LAUNCN DATE OEC T 1H4 FLIGHT TIME 414.00 ARRIVAL DATE JAN 27 |984

HELIOCENTRIC CQNIC

RL t4T.$T LAL .DO

RP 206.79 LAP -1.71

RC 33T.T33 GL 13.27

PLAI4[TOCENTRIC CONIC

C3 18.522 VML 4.304

LNCH AZ14TH LNCH TIME

00.00 20 21 14

$0.00 S 3S 14

tOO.DO 21 48 51

tOO.DO 9 ST 17

110.00 22 SS 45

110.00 11 4 53

DISTANCE 905.306 EARTH TO MARS

LOL 74.93 VL 33.$03 GAL -5.E0 AZL 48.28 HCA 267.13 SNA 191.84 ECC .25048 INC 1.7070 VI 30.232

LOP 342.06 VP 24.926 GAP -|$,41 AZP 80.09 TAL 331.47 TAP 231.60 RCA 143.79 APO 239.89 V2 21.413

GP -2,02 ZAL 134.58 ZAP 8S.SR ET$ 172.S7 ZA[ 38.$8 [TE 17G.48 ZAC 88.S4 ETC 255oS4 CLP 25.2A

OLA .$1 RAL 213.53 RAD 4567.7 VEL 11.$28 PTH 2.OR VHp S.TIS DPA -4.$8 RAP 136.02 ECC 1.3048

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG

2215.15 -19.58 41.52 79.72 110.87 21 8 9 1615.1 -16.57 34.14

4321.37 18.65 208.09 73.44 68.30 9 53 35 4221.4 15.54 200.80

1911.84 -20.58 21.73 73.89 118.16 88 18 23 1351.9 -17.41 14.31

IDES.SO 18.45 IS8.43 73.01 67.0t I1 13 17 3959.9 16.37 101.17

STSS.2O 023.30 4.03 72.00 115.75 23 24 41 1136.2 -19.$5 356.83

4348.52 82.34 171.09 71.88 63.43 18 17 81 3748.3 IS.6O 163.$1

DIFFERENTIAL C_NRECTIONS NIO-COURDE EXECUTION ACCURACy

T0(-1.2333 TRA S.3219 TC*IE.9SDS 2AU 3.E082 SGTt58C_J.I _ 824.8 SG3 868.6

ROE .4195 RMA .1358 RC$ .8481 FAD .03617 RRT -.1313 RRF -.1832 RTF .9448

FOE -.SOD2 FRA 1.9444 FCS-I.SSO4 81P 56132 $G1|19818,4 R23 .0§95 fll3 -.9448

BIDE 1.302T liRA 8.3230 BC$12.9559 FSP 986 SG115804.3 862 419.4 THA tTg.TO

LAUN_ DATE DEC T !!H_ FLIGH_ TINS 418.00

HELIOCENTRIC CGNIC DISTANCE 909.525

RL 147.3T L/_ .00 L_L 74.93 VL 33.314 GAL -5.85 A_ 88.31HCA 268.40 SNA 191.99 ECC .23865

lip 20_.84 LAP -!,69 L_P $45.35 MP _4.331 GAP -13._S AZP 90.05 T_L 330.35 TAp 238.75 RCA 143.48

RC 338.S0_ GL 11.$5 GP -2.TT ZN. 136.0_ ZAP 2S.Q_ ETS 172.85 Z&E 59.44 ETE 176.46 ZAC 8S.T8

PLA44(TO_MT1_IC C_NIC

C3 19.333 VHL 4.401DLA -.26 RAIL 214.S• RA0 8567.2 V[L 11,834 pTH 2.10 VHP 8.$20 DPA -4.SG

LNCH AZNTH INCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN

DO.DO tO 36 15 2168.17 -12.18 40.47 ?5.38 111.84 21 12 54 1598.6

DO.DO S 34 19 4139.94 19.58 210.44 75.48 69.18 9 55 18 4258.9

100.00 21 ST 28 IR3I.SS -2O.EO 20.77 74.93 112.54 24 _9 45 1336.6

lO0.DO S SS 47 4SD•.IS _O.SO 190.70 75.05 87.85 11 12 83 3986.2

llO.OO 23 5 _ 1TR3.84 -28.93 3.29 73.SO 118.07 23 34 10 1123.S

liD.DO 11 4 IS 4381.68 23.35 175.11 79.74 64.29 IE 17 20 3781.7

DIFFERENTIAL C.GNMECTION$ MIO-CouRD( EXECUTION ACCURACY

T08-1.3717 TRA 8.STDS TC-12.1228 DAU 3.2488 SG7198R8.2 SGR 827.5 SG3 249.1

ROE .4353 RRA .1286 RC3 .2476 FAU .03809 RRT -.1521RRI r -.2043 RTF .9389

FOE -.4078 FRA 1.8677 FC3-1.4348 RSP 16398 88019088.1RL_ .0840 R19 -.9389

BOG 1.4585 MA S.SSO5 BC318.5851FSP D_ SG119083.S _GR 8_0.E THA 179.66

ORBIT DETERMINATION ACCURACY

ST 3722.3 SR SSl.1 SS Gi8.T

CRT -.3336 CRS .DSTS CST -.9160

LSA ST82,8 MSA 539.7 33A 23.0

EL1 5787.7 EL2 524.1 ALF 17G.80

ARRIVAL DATE JAR _9 19DS

EARTH TO MARS

INC 1.SS01 vl 30.232

AR) 240.44 V2 26.477

ETC Z15.92 CLP 24.8?

RAP 133.$6 ECC 1.31R7

INJ 2 LAT INJ 2 LONG

-16.12 35.13

16.56 203.08

-16.97 13.4_

1T.42 183.3G

-19.24 358.10

19.$S 185.87

ORBIT DETERMINATION ACCURACY

ST 3S4G.S SR 56G.4 S$ 681.0

CRT -.3333 CR3 .7188 C3T -.$191

LEA 3903.5 N3A 582.G 3SA 22.4

EL| $852.4 EL8 52|.8 ALF 1TG.G9
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC ? 19S4

HELIOCENTRIC CQNIC

RL 14T.37 LAL .00

RP 806.60 LAP -1.1T

RC $39.8T4 GL 12.40

PLAN(TOCEN_IC CONIC

C$ RD.RS8 VHL 4.502

LNCH AZIATH LNCH TIRE

RO.00 20 4T 4

SO.DO 8 $2 89

100.00 28 7 54

tOO.DO D 54 20

110.00 28 14 57

110.00 11 3 47

DIFFERENTIAL C._RRECTIQN8

10[-1.51R3 TRA 9.0450 TC-12.0882 BAU 3.2790

ROE .4477 RRA .1209 RC3 .2458 FAU .02814

FOE -.8RET FRA 1.7872 FC3-1.20t8 Blip 58587

60( 1.57T1 liRA 9.0458 BC31E.IOOT Fp 832

LAUNCH DATE DEC ? 1984

FLI6HT TIM( 420.00 ARRIVAL DATE JAH 51 19SS

DISTANCE 815.729 EARTH TO MARS

LOt. 74.88 VL 53.322 GAL -8.11AZL 88.33 HCA 669.67 SMA 192.14 ECC .25492 INC 1.$724 vl 50.256

LOP 544.80 VP 84.334 GAP -14.11 AZP 90.D1 TAL 329.25 TAp 258.89 RCA 143.16 APO 241.11 vZ 66.470

GP -2.73 ZAL 137.45 ZAP ?.4.88 (TS ITE.85 ZN[ 38.57 (T( 176.44 ZAC 87.03 (TC 255.89 CLP 24.52

OLA -1.12 RAL 215.80 RAD 6587.8 VEL 11.902 PTH 2.11VHP 8.923 DpA -5.OO RAP 187.71 [CC 1.3338

L-I TIME INJ LAT ;NJ LONG INJ RT ARC INJ AZNTH INJ TIME leO CST TIM INJ 2 LAT IMJ 2 LONG

2186.9S -18.79 39.49 77.03 111.58 21 23 27 1583.0 -15.6_ 52.18

4888.22 20.48 212.63 7T.56 68.89 9 54 5 4296.2 17.55 205.57

1962.14 -19.82 19.87 78.58 112.84 22 39 56 1322.2 -16.58 12.40

4632.18 21.51 192.99 77.13 68.73 11 11 33 4052.2 18.43 105.55

1712.54 -22.5R 2.52 75.22 116.57 23 43 29 1112.5 -18.86 555.42

4414.82 24.51 175.20 75.84 65.19 12 17 21 3814.6 20.76 167.85

MID-COURSE EXECUT|CN ACCURACy ORBIT DETERMINATION ACCURACY

SGT15988.5 ST,It 830.3 S_$ 230.2 ST 3967.5 SR 571.6 SS 661.2

flRT -.1725 RRF -.L_89 RTF .8320 CRT -.4141CRS .7359 CST -.9215

S0815978.9 R23 .0_89 R13 -.8320 LSA 4021.6 MSA 575.7 SSA 21.9

38t15888.8 SG2 820.8 THA 179.61 EL1 3974.7 EL2 519.4 ALF 176.55

FLIGHT T|M( 422.00 ARRIVAL DATE FEB 2 1966

DISTANCE 917.918 EARTH TO MARS

33.330 GAL -8.37 AZL 88.35 NCA 270.95 Sl4A 192.29 ECC .25728 INC 1.6547 vl 50.252

24.537 GAP -14.26 AZP 68.97 TAt. 328.09 TAp 239.02 flCA 142.82 APO 241.76 V2 26.462

-2.89 ZAL 138.81 ZAP ?.4.31 (T$ 172.81 ZN[ 37.91 ETE 176.41 ZAC 87.27 ETC 255.87 CLP 84.17

HELIOCENTRIC C,_IC

RL 14T.3T LAb .OOLOL 74.93 VL

lip 80t.97 LAP -1.$5 LOP 345.86 VP

RC 540.OSD GL 11.$0 DIP

PLAN[TOCENTRIC _IC

C5 81.ESS _ 4.800 DLA -1.95 RAL 216.R1 RAID 858T.9 VEL 11.942 pTH 2.13 VHp 7.029 DpA -5.54 RAP 188.56 ECC 1.5495

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ E LONG

58.57 78.71 111.89 21 33 49 1568.3 -15.29 31.30

215.22 79.66 70.90 9 52 57 4333.2 18.50 207.66

19.03 78.25 113.14 22 49 56 1306.8 -16.17 11.79

185.Z9 7R.24 69.64 1110 47 4067.9 19.40 187.76

1.92 78.86 116.83 23 52 58 1101.7 -18.51 554.80

177.3t 77.98 66.14 12 17 26 3847.8 21.79 169.85

MID-COORS( EX[CUT|QN ACCURACY ORBIT DETERMINATION ACCURACY

SGT18044.3 SGR 833.0 803 211.9 ST 4084.S Sit 576.8 SS 639.0

flRT -.1823 RRF -.2510 RTF .9255 CRT -.4396 CRS .7509 CST -.9224

SC_16056.7 R25 .0745 R15 -.9235 LSA 4158.2 MSA 569.4 SSk 21.4

S0118044.7 $02 621.1THA 179.56 EL1 4092.5 EL2 518.9 ALF 176.59

90.00 20 57 41 21¢MI.29 -18.42

R0.00 8 30 44 4833.20 21.51

100.00 2E 18 7 IR04.82 -19.47

100.00 9 51 $9 4087.80 22.3T

110.00 23 24 15 1701.71 -22.27

110.00 11 3 18 4447.77 25.23

DIFFERENTIAL C(:RRECTICN8

TOE-l.6560 TRA 9.4200 TC-11.8T91 BAU 3.3164

RDE .4065 RflA .1127 RC3 .2435 FAU.02424

FOE -.$748 FRA 1.7020 FC3 -.D885 B_ 58782

BIDE 1.7155 MA 9.4807 8C311.8818 F8P 767

LAUNCH DATE DEC T |SS4

HELIOCENTRIC CONIC

RL 147.37 LAL .DO

RP ROT.D4 LAP -1.64

RC 340.800 6L II.5S

PLAI_T_ENTRIC CONIC

C3 2R.268 VHL 4.7|8

LNCN AZIATH LNCH TIME

9O.OO 21 S 5

R0.00 8 29 4

rOD.DO 22 20 8

100.00 9 51 41

110.O0 25 55 26

110.00 11 2 58

FLIGHT TIM( 424.00

DISTANCE 922.089

LOL 74.93 VL $3.$58 GAL -8.84 AZL $8.36 HCA 272.20

LOP 347.13 VP 24.$$8 GAP -14.45 AZP 89.94 TAL 326.94

GP -2.65 ZAL 140.17 ZAP 23.97 (TS 172.58 ZAE 37.26

OLA -2.76 RAL 218.01 RAD 8567.9 VEL 11.985 PTH 2.14

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZIATH

2154.55 °18.07 57.72 80.40 112.18

4969.89 22.10 217.61 81.79 71.84

1898.$1 -19.13 18.28 79.93 113.42

4703.38 23.19 197.81 81.38 70.60

1891.92 -21.97 1.32 78.51 118.87

4480.51 28.12 178.45 80.14 67.12

ARRIVAL DATE FEB 4 1966

EARTH /TO MARS

SMA |92.44 (CC .25974 INC 1.$570 vl 30.252

TAP 239.14 RCA 142.45 APO 246.42 V2 ES.4S3

ETE 178.39 ZAC 87.51 ETC 255.86 CLP 23.83

VHP 7.137 DPA -5.69 RAP IR9.43 ECC 1.3645

INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

21 44 O 1554.5 -14.80 50.47

9 51 55 4369.9 19.42 209.97

22 59 45 1298.3 -15.80 11.05

11 lO 5 4103.4 20.54 189.98

24 1 38 1091.9 -18.18 554.83

12 17 34 $880.5 22.79 171.87

DIFFERENTIAL CCItRECTION8

TDE-l.7808 TRA 9.8052 TC-11.2883 BAU 3.3549

ROE .4T78 RRA .104O RC3 .2402 FAU .02044

FOE -.8433 FRA 1.6130 FCS -.7848 8SP 56850

BIDE 1.8555 ERA 9.8057 RC$11.2688 FSP 7OS

MID-COURSE EXECUTIOR ACCURACY

SGT18119.2 _ 635.8 SG3 194.5

RflT -.2113 RRF -.2725 RTF .9131

IK,818132.3 R23 .0810 R13 -.9132

84;116120.3 802 621.2 THA 179.$2

ORBIT DETERMINATION ACCURACY

ST 4196.9 SR 581.4 SS 615.1

CRT -.4822 CRS .7873 CST -.9225

LSA 4244.0 MSA 588.S 8Sk EO.9

ELI 4205.6 EL2 514.5 ALF 176.28

LAUNCH DATE DEC 7 1904 FLIGHT T|ME 428.00 ARRIVAL DATE FEB 6 1966

HELIOCENTRIC C_NIC

RL 147.37 LAL .DO

RP 207.15 LAP -1.62

RC 541.558 GL 11.16

PLAN(TOCENTRIC COHIC

C3 23.$73 VHL 4.835

LNCH AZNTH LNCH TIM(

90.00 21 10 18

90.00 8 27 _8

100.00 26 37 5D

100.00 9 50 28

110.00 23 42 25

110.00 11 2 $1

DISTANCE 926.241 EARTH TO MARS

LOL 74.93 VL 33.348 6AL -8.91 AZL 68.38 HCA 273.46 SNA 192.59 ECC .26231 INC 1.6193 vl 50.252

LOP 548.39 VP 24.33D GAP -14.59 AZP 89.90 TAL 325.78 TAP 239.24 RCA 142.07 APO 245.10 V2 26.444

GF -2.G1 ZN. 141.51 ZAP 23.64 ET3 172.56 ZAE 36.62 ETE 176.36 ZAC 87.76 ETC 255.84 CLP 23.50

DIFFERENTIAL CA_RECTION8

TOE-1.9307 TRAlO.1999 TC-10.8857 BAU 3.3955

ROE .4938 MIrA .OSAI RC3 .2368 FAU .01872

FOE -.8485 FRA 1.S180 FC3 -.81R4 88P 5TOGR

ROE 1.8928 BRA!O.EO04 8C310.8883 FSP 640

DLA -3.55 RAL 219.09 RAO 8567.9 VI[L 12.031PTH 2.15 VHp 7.247 OpA -8.04 RAP 190.$0 ECC 1.5847

L-I TIN[ INJ LAT INJ LCNG INJ fiT ARC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2141.71 -17.74 38.82 R2.11 112.44 21 53 59 1541.7 -14.54 29.70

5008.28 22.88 220.01 83.94 72.81 9 50 54 4406.3 20.29 212.28

1884.67 -18.81 17.54 81.63 113.67 23 9 23 1284.7 -15.45 10.55

4738.55 23.97 188.93 83.55 71.58 11 9 27 4138.6 21.25 192.21

1682.96 -21.89 .77 80.18 117.09 24 10 28 1083.0 -17.88 353.72

4513.03 28_86 181.80 82.34 68.14 12 17 44 3913.0 23.75 173.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715184.5 SGR 638.t SG3 177.2 ST 4305.4 SR 586.0 SS 589.5

RRT -.2300 _ -.H33 RTF .9003 CRT -.4827 CRS .7854 CST -.9214

_18207;I R23 .0885 R13 -;9004 LSA 4349.2 MSA 558.1SSA 20.4

S0116185.2 SG2 621.0 THA 179.48 EL1 4314.8 EL2 512.1 ALF 176.19

1884



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUkCH DATE DEC T 19Q4 FLIGHT TIN[ 4|$.00 ARRIVAL DATE FED R 1966

_M[LIOCEM111C C_llC

RL 14T.ST LAL .DO

M_ t0T.8't LAP -1.90

RC 34R.314 GL 10.19

pLANETOCENTII|C ¢OMIC

¢5 t4.SS5 _GL 4.995 OLA

LNCH AZNTH LJICH TIME L-i TIN[ |NJ LAT

90.00 81 tI 19 RIH.T4 -IT.42

90.00 8 29 ST S048.34 25.56

IOQ.O0 92 4T _ 1875.88 -SO.S8

100.00 9 49 19 4779.45 •4,TO

110.00 23 91 15 1974.T9 -21.44

110.O0 11 • 15 4948.31 ZT.TS

DIFFERENTIAL CGJlECTIO_I

TO(-•.OTO0 TRA10.9041TC-IO.410T BAU 3.43T5

ROE .S01NI MmA .OeS4 R C5 .RSt4 FAU .0190T

FOE -.9959 FRA 1.4114 FC9 -.4809 BlIP 57180

DOE E.1518 BWAIO.s044 K310.4T25 FRP $79

DISTANCE 950.3T4 EARTH TO MARS

LQL T4.D) VL 33.$54 GAL -T.|9 AZL 08.40 NCA 274.TE INA 192.T4 [CC .24498 IMC i.S01S vl 30.Z$2

t.QP $49oR4 _ 24.$5R GA_ -t4.TG AZ1P 89.9T TAG. $24.90 TAP 139.$5 RCA t4t.IT APO 243.91 VE 94.455

641 -2.57 ZAL 142.02 ZAP 25.52 IT9 172.94 ZA( $5.39 ET[ 176.33 7AC 99.00 ETC 255.05 CLP 23.19

-4.52 RAt. 220.1§ RAO RSq_l.O q(L 12,090 PTH 2.18 qlAF T.SS2 OPA -G.4O NAP 1R1.19 ECC 1.4041

|MJ _ |MJ RT ARC INJ AZNTH |NJ TIN( PO CST TIM |NJ R LAT INJ 2 LONG

$9,12 95.84 t12.85 92 S 49 1529.7 -14.20 20.99

222.4£ 8S.12 ?3.02 2 49 52 4442.4 21.12 214.S0

19.8T 85.34 !15.22 25 18 52 1273.9 -15.15 I.T2

t02.2T 85.T4 72.81 11 B $2 4173.5 22.09 194.45

.•T 91.98 IIT.8R 24 18 8 |0T4.9 -IT.il 355.R4

183.77 94.58 89.20 12 IT 59 594S.3 24.61 1T$.RS

NIO-COURD[ E_rCUTION ACCURACY ORBIT DETERNINATION ACCURACy

$GTI_GS,I 8GR 840.8 SO3 190.8 8T 4408.4 Ill 990.5 $5 SSI.I

RRT -.Z400RRF -.3|33 RTF .2842 CRT -.5009 CflS .TOSS CST -.HIS4

SGa|82T8.T RLr5 .096T R19 -.0943 LSA 4448.8 MSA 555.0 SSA 20o0

SGII9Z$8.9 _ 880.9 THA ITS.44 EL! 44|1.5 EL2 $011.7 ALF 176.11

LAUNCH OAT( DEC 7 1914 FLIGHT TIME 490,00 ARRIVAL DATE FEB 10 1Dis

HELIOCENTRIC COMIC DIOTAN¢E 994.495 EARTH TO MARS

RL 14T.ST LAL .00 LAN. T4.99 VL 59._ GAL -7.48 AZL 88.42 HCA 275.99 liMA 192.89 ECC .297T7 IMC 1,585R Vl 30.299

lip LqOT.S• LAP -1.59 _ 930.92 VP 24.99T GAP -14.94 AZP 99.85 TAL 525.42 TAp 259.40 RCA 141.24 APO 244.94 V2 26.421

IC _43.0_ _4. 10.3T f_ -2.59 Z&L 144.10 ZAP _.01 ET9 172.32 ZN[ 33._T ETE 179.30 ZAC 92.24 ETC 255.85 CLP 22.98

PLANETOC[NTRIC CONIC

C$ 25.019 VHL S.DE1 DLA -S.OT RAI. U|.8O MAD 8948.0 _L 12.192 PTH 2.17 VHP ?.4T5 DPA -6.79 RAP I92.0T ECC 1.4248

LMC34 AZMTH LNCH T114[ L-! TIME. |MJ hAT INJ LJONG INJ RT ARC |NJ AZNTH |NJ TIM( PO CST TIM IMJ 2 LAY IMJ 2 LOMG

90.00 21 31 9 2110.95 -iT.19 33.50 IS.ST 112.00 22 15 28 ISII.S -IS.gO 28.55

90.00 I 24 30 50T8.15 24._ _4.84 19.32 T4.li 2 42 8 4478.1 21.01 216.15

100.00 28 ST I 1193.25 -10.R4 19.81 95.0T 114.10 25 28 lO 1295.9 -14.85 9.15

100.00 I 48 15 4106.06 25.91 Z04.91 IT.H 75.98 11 8 22 4208.1 22.90 IN.it

!10.00 0 $ 48 188T.4R -21.Z0 592,89 83.55 11T.48 0 5| 58 1067.4 -1T.Sl 552.01

110.00 11 I ST 4577.34 U,51 195o_S 84._ TO.90 12 19 14 3977.5 2S.SI 178.02

DIFFERENTIAL C©NRECTIONI MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

11_-2.2081 TRAII.DII2 TC-IO.OIS5 IAU 3o4811 SGTIG395.1 IGR 149.0 SG9 145.1 8T 4509.1 Sll 594.5 SS SSS.I

ROE .5299 RRA .OTS4 RC9 .L_T2 FAU .00950 RRT -._S4 R_ -.3529 RTF .8937 CRT -.SITS CRS .6|54 CIT -.9111

FO_ -.6141 FRA l._L_e FC9 -.918§ DiP ST8Sl _1834T.T R29 .10_8 R19 -.893T LSA 4945.2 MSA 548.S SSA 19.5

DOE 2.2709 BRA11.0184 OCS|O.Q_TO FOP 510 _G116338.0 992 819._ THA 1TI.40 EL1 4919.7 EL• 507.4 ALF ITt. OS

LAUNCH BATE DEC T 19_4 FLIGHT TIN( 432.00 ARRIVAL DATE FIR 12 1964

_ELI_EMTRIC ¢_NIC DiSTAnCE 93G.$74 EARTH TO MARS

RL 14T.ST LAL .DO LOt. 74.93 VL 55.571 GAL -T.T8 AZL 28.4S HCA 2T7.25 SNA 199.04 ECC .17058 IMC 1.565! VI 5O.8SE

HP ROT.45 LAP -I.SS LOP 592.1R _p 24.554 GAP -19.15 A_P 2R.90 TAL 522.2_ TAp 299.49 RCA |4O.TR APO 24S.SO V2 26.408

M¢ $49.915 _ _.99 _P -2.S0 ZA_ 145.39 ZkP I_.TI [TO IT8.SO ZN[ 54.T9 ETE IT$.8T ZAC 91.48 ETC 255.55 CLP 22.58

PLAN[TOCEMTRIC CONIC

C5 2T.ISS VHL 5.2110LA -5.90 RAL 222.24 RAO 5582.t V[L 12.1|7 PTH 2.19 VHP T.SiO DPA -T.lS RAp 192.96 ECC 1.4469

UACM AZMTH _ttCM TINE L-I TIM( |MJ LAT

90.00 21 4T 48 2100.55 -18.89

IO.OO 9 23 l 5113.59 24.89

100,00 29 I 24 1254_T8 -t7.99

100.OO 9 47 12 494R.ST 29.0_

110.00 O 12 1T 1990.T9 -21.00

110.OO 11 I 44 44OS.12 88.22

OlFFERENT|AL C_NRECTIONs

TO[*2.Sili TWA11.44_9 TC_-9.TIOT OAU 3.9215

ROE .545S RI_A .0_49RC9 .2250 FAU .OOSOT

FOE -.9955 Flea 1.2147 FC5 -.I004 |me 97313

BiD( •.409T llA11.4441 BC5 9.T135 Fill 480

|MJ LQIIG IMJ RT ARC [NJ AZM_M _MJ T|M( PO CST TIM IMJ 2 LAT IMJ 2 LONG

94.91 87.32 113.09 22 22 55 1508.S -lS.59 2T.TI

t8T.8G IO.S4 T3.93 9 48 20 4SIS.G 22.$5 219.26

IS.TO 86.80 114.28 23 ST li 1254.8 -14.56 8.59

208.99 80.10 74.74 |1 T 94 4242.4 2S.ST 1R8.95

359.43 85.24 117.62 0 39 58 1060.8 -17.13 552.43

188.16 12.10 T1.42 12 18 33 4009.1 26.41 180.10

MID-COURSE EXECUTION ACCURACY ORBIT DETEI_41NATION ACCURACY

$GT1_402.4 _ 845.2 SG5 150.1 ST 4596.4 SR SIR.0 SS 508.9

RRT -.2825 NNF -.5428 RTF .8349 CRT -.5818 CRS .ISIS CST -.ills

SC_16419.I R25 .1|10 R15 -.85TO LSA 4952.4 MSA 944.0 IRA 19.1

S911_403.4 _ 919.2 THA 179.36 ELI 4609.5 EL2 SOS.2 ALF 175.D0

LAUNCH OAT( DEC T 194_ FLIGHT TIME 434.00 ARRIVAL DATE FEB 14 1966

HELIOCENTRIC C_NIC

RL S4T.$T LAL .00

RP _OT.s4 LAP -1.55

RC 344.591 GL 9.91

pLANETOCDtTlt I C CONIC

C$ ZD.SSt VHL 5.547

LNCH AZNTH LNCH TIME

9Q.QO 91 ST IT

IO.O0 I 21 4T

100.00 25 15 51

100.00 I 4_ 14

110.00 0 90 5T

110.00 11 I 55

DIFFENI[MTIAL CGNm[C_ION$

lr0(-t.4949 THAIl.ITSO TCS-O._42T BAU 3. ST4O

ROE .SILO RRA .09_9 RC5 .£1TI FAU .O0_SO

FOE -.ST05 FRA !.1041 FC3 -.OTIS liP 57319

2.549T _AIl.RTS$ 8C5 9.5512 F_P 403

DISTANCE 942.852 EARTH TO MARS

T4.23 VL 99.970 GAL -0.00 AZL 88.45 HCA 278.51Sl4A 195.20 ECC .8T3TI INC 1.5480 Vl 30.ZSZ

LOP 353.44 VIP 24,930 GAP -15.32 AZP 99.T7 TAL 521.O1 TAp 239.51RCA 140.32 APO 246.08 V2 26.595

GP -2.49 ZAL 146.90 ZAP _.42 ITS IT8.4T ZAE $4.15 ETE 176.23 ZAC 88.73 ETC 295.83 CLP 21.29

OLA -9.S0 RAL _25.28 RAO 8_H98.1VI[L |2.248 pTH 2.20 VHp T.?08 DPA -7.49 RAp 193.17 ECC 1.4705

L-I TIN[ INJ LAT INJ L_NG INJ fiT AS(: INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

8QtNl.lk_ -$9.90 94.28 89.07 113.27 22 32 18 1696.8 -15.31 _T.15

SlAM.T2 25.59 2_9.88 32.78 77.02 9 4T 36 4546.T 28.35 221.60

1849.40 -IT.TS IS.|9 86.94 114.49 23 45 18 1246.4 -14.50 8.10

49T9.58 99.91 R0_.52 82.45 T5.65 11 T 30 4_TG.4 _4.40 Z01.22

1994.01 o£0.21 3S_.OT 88._3 117.75 O 48 12 1094.9 -1_.13 39_.09

4_40.95 £9.90 190.57 31.40 T8.58 12 19 54 4040.S 2T.21 182.•O

M|O-_lJRl( EI_CUTI_4 ACCURACY ORBIT DETE_AINATION ACCURACY

SGTl_48T.3 8_R 647.4 !_43 115.9 ST 4989.0 SN 601.4 SS 4T1.6

RRT -.L_88 _r -._50 RTF .8012 CRT -.9448 CRS .8488 CST -.8048

_|_480,0 R23 .1_15 R15 -.2015 LSA 4TIS.I NSA 598.8 $SA 18.8

S411_62.4 84_ 8tT.T THA ITD.53 EL1 4696.S ELI SO3.1ALF 179.95

1885



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 8 19i4

HEL|OCENTRIC CONIC

RL 147.35 LAL .00

RP 244.88 LAP 1.15

RC 1ES.2ST GL 8.15

pLAN(TOCENTR|C CONIC

CS $1.T25 YML 5.833

LNCH AZMTH LHCH T|H[

90.00 18 38 8

90.00 ? 19 18

100.00 18 2 $S

tOO.DO 8 35 25

110.00 19 22 45

110.00 9 31 43

PLIGHT TIM[ 140.00 ARRIVAL DATE ApR 27 1965

DISTANCE 372.436 EARTH TO MARS

L04. 75.95 VL 35.785 GAL -1.33 AZL 88.72 HCA t14.35 SMA 255.21ECC .42315 ]MC 1.2779 vl 30.235

L040 190.30 VP 23.765 GAP 24.93 AZP 90.53 TAL 555.51 TAp 109.86 RCA 147.22 APO 363.20 VZ 22.418

GP 1.73 ZAL 96.24 Ztkp 175.45 ET8 156.35 ZA( 152,91ETE .98 ZAC 90.71 (TC 256.01CLP 175.79

OLA 10.55 RAL 176.14 RAO 6588.3 VEL 12.373 PTH 2.23 VHP 11.346 OpA .32 RAp 186.81ECC 1.5221

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2881.42 -27.32 71.79 49.37 97.77 17 20 21 2061.4 -25.96 53.58

4838.$4 15.89 198.95 43.24 64.97 8 38 37 4038.3 10.20 190.00

2382.13 -28.85 51.02 49.15 98.90 18 42 17 1782.1 -27.13 42.55

4392.86 14.91 178.30 42.63 63.79 9 48 38 3792.9 11.26 171.40

2131.27 -32.23 $1.21 48.38 102.07 19 58 17 1531.3 -30.23 22.56

4216.49 16.12 163.14 40.86 80.51 10 41 59 3616.5 14.05 156.39

O|FF(RENT|AL CORRECT|ORS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5288 TRA-1.4518 TC3 .8808 8AU .3737 SGT 1878.3 _ 824.8 883 160.1 3T 700.6 SR 573.1 SS 220.8

ROE -.5582 RRA -.2497 RC3 -.0280 FAU .05811 RRT .0468 RRF -.0643 RTF -.7950 CRT -.6705 CRS -.2575 CST .8774

FOE -.0845 FRA .8497 FC3-1.5313 BSP 5941 SG8 1979.4 R23 -.0223 R13 -.7951 LSA 846.1MSA 388.7 $SA 35.3

BIDE .7874 BRA 1.4731 Be3 .8812 FSP 427 SGI 1878.6 $_ 823.8 THA 1.00 EL1 831.2 (L2 358.4 ALF 143.39

LAUNCH DATE DEC 8 1954 FLIGHT TIME 142.00 ARRIVAL DATE ApR 29 1965

HELIOCENTRIC CONIC DISTANCE 374.130 EARTH TO MARS

RL 147.35 LAL .00 LOL 75.95 VL 35.658 GAL -1.17 AZL 88.74 HCA 115.25 SMA 250.48 ECC ,41214 INC 1.2619 vl 30.236

RP 244.48 LAP 1.14 LOP 191,90 VP 93.579 GAP 94.30 AZP 90.54 TAL 356.00 TAp 111.95 RCA 147.25 APO 353.72 V2 22.440

RC 130.354 GL 8.23 GP 1.78 ZAL 95.98 ZAP 174.94 ETS 158.10 Z/dE 152.72 ETE 1.22 ZAC 90.84 ETC 255.99 CbP 175.26

PLAN[TOCENTM|C CONIC

C3 30.109 VHL 5.487 OLA 11.01RAL 175.28 RAO 6388.2 VEL 12.308 PTH 2.22 VHp 11.070 DpA .21 RAp 187.17 ECC 1.4955

LNCH AZMTH LNCH TIME L-! TIHE INJ LAT INJ LONG lNJ RT ASC IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 18 28 47 9863.48 -27.34 T1.93 47.72 97.69 17 13 11 2063.5 -25.99 63.52

90.00 T 19 38 4810.02 12.88 195.27 41.53 64.56 8 36 28 4010.0 9.33 188.38

100.00 17 55 $9 9383.33 -98.67 51.11 47.50 98.86 18 35 23 1783.3 -27.14 42.84

100.00 8 35 27 4365.40 14.07 176.88 40.92 63.35 9 48 12 3765.4 10.38 169.83

110.00 19 18 85 9130.83 -32.92 31.16 46.74 102.10 19 51 55 1530.6 -50.22 22.52

110.00 9 31 11 4190.86 17.25 161.66 39.14 60.02 10 41 2 3590.9 13.14 154.97

DIFFERENTIAL C_mRECTION8 HIO-COURSI[ EXECUTION ACCURACY ORB]T 0ETERMINATION ACCURACY

TOE .5038 TRA-1.4848 TC3 .9583 BAU .3831 $G_ 1917.0 SGR 821.9 SG3 168.9 ST 696.0 SR 570.9 SS 216.7

ROE -.541T RRA -.2418 RC3 -.0244 FAU ,05796 flflT .0537 RflF -.0888 RTF -.8004 CRT -.6607 CRS -.2164 CST .8625

FOE -.0742 FRA .8447 FC3-1.8888 BS4P 8144 SG8 9015.4 R23 -.0207 R15 -.8006 LSA 837.7 MSA 392.T SSA ss.5

BOE .7398 8RA 1.4450 0C3 .9588 FSP 450 SGI 1917.3 SG2 620.9 THA 1.12 EL1 824.3 EL2 361.9 ALF 143.40

LAUNCH DATE DEC S 1964 FLIGHT TIM( 144.00 ARRIVAL DATE MAY 1 1965

HELIOCENTRIC CON|C

RL 147.35 LAL .00

RP 244.23 LAp 1.18

RC 132.4TT GL 8.30

PLAklETOCENTRIC CON|C

C3 28.515 VHL 5,549

LNCH AZI4TM LNCH TIME

90,00 18 21 84

90.00 T 19 54

100.00 17 48 33

100.00 8 35 27

110.00 19 9 54

110.00 9 30 35

75.95 VL 35,58? GAL

OISTANCE 375.992 EARTH

-l.O0 AZL 88.75 HCA 116.16 SMA 246.14 ECC .40168 INC

TO MARS

1.2457 vl 30.236

V2 22.465

CLP 174.72

LOL

LOP 192.11 VP 23.408 GAP 23.68 AZP 90.55 TAL 356.50 TAP 112.68 RCA 147.27 APO 345.01

GP 1.83 ZAL 94.29 ZkP 174.41 ET8 159.53 ZAE 158.58 ET( 1.47 ZAC 90.98 ETC 255.98

DLA 11.47 RAL 174.39 flAD 8588./ VEL 12.247 PTM 2.20 VHP 10.801 DPA .10 RAp 187.53 ECC 1.4709

L-I T|ME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ T|M( ;sO CST TIM INJ 2 LAT INJ 2 LONG

2988.15 -27.36 72.18 48.07 97.60 17 5 51 8088.8 -26.02 63.71

4581.68 12.04 193.82 39.63 84.17 8 36 16 3981.9 8.46 166.76

8385.13 -28.88 51.24 45.68 98.79 18 28 18 1785.1 -27.17 42.76

4338.14 13.24 175.09 39.82 82.95 9 47 45 3738.1 9.50 168.29

2130.55 -32,22 31.15 45.10 102.10 19 45 25 1530.5 -30.22 22.51

4165.48 16.38 180.21 37.43 59.57 10 40 0 3565.5 12.22 153.57

DIFFERENTIAL ¢._RRECTIONS MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

TOE .4820 TRA-t.3958 TC3 1.0360 8AU .3964 SGT 1954.9 SGR 619.1 883 178.0 ST 690.7 SR 568.4 SS 212.5

ROE -.5239 RRA -.2341RC3 -.0224 FAU .05984 RRT .OQ02 _ -.0741RTF -.0063 CRT -.6512 CRS -.1689 CST .8432

FOE -,0029 FRA ,8594 FC3-1.8104 B_P 6343 _ 2050.G R2_ -.0201 R13 -.8065 LSA 828.7 MSA 396.5 SSA 37.6

BOE .7134 BRA 1.4151BC3 1.0382 FSP 477 SG1 1955.3 SG2 _617.8 THA 1.21 EL1 816.8 ELI 364.8 ALF 143.38

LAUNCH DATE DEC 8 1964 PLIGHT TIM( 146.00 ARRIVAL DATE MAY 3 1965

HELIOCENTRIC C_IC DISTANCE 378.008 EARTH TO MARS

1.2292 vl 30.236

337.00 V2 22.486

255.96 CLP 174.17

RL 147.35 LAL .00 LOL 75.95 YL 35.401GAL -.94 AZL 88.77 HCA 117.07 SHA 242.15 ECC .39172 INC

RP 243.99 LAP 1.09 LOP 193.09 VP 93.934 GAP 23.08 AZP 90.56 TAL 357.01 TAP 114.08 RCA 147.30 APO

RC 134.631GL 6.37 GF 1.89 ZAL 93.28 ZAP 173.88 ET8 160.71ZAE 159.48 ETE 1.71ZAC 91.11ETC

PLANETOCENTRIC CCI41C

C3 27.237 VHL 5.219 OLA 11.94 R_J. 175.47 RAO 8568.1VEL 12.191PTH 9.19 VHP 10.540 GPA .00 RAp 187.89 ECC 1.4482

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LOHG

90.00 16 13 51 2889.44 -27.39 72.38 44.43 97.49 16 58 21 2069.4 -26.07 63.94

90.00 T 20 7 4553.97 11.20 199.00 38.14 63.82 8 36 1 3954.0 7.60 185.18

100.00 17 41 16 2387.50 -28.71 51.41 44.21 98.71 18 21 4 1767.5 -27.21 42.93

100.00 8 35 23 4311.14 12.59 173.53 37.53 62.58 9 47 15 3711.1 8.62 166.77

110.00 19 3 15 2131.00 -39.22 31.19 43.47 102.08 19 38 48 1531.0 -30.22 22.54

110.00 9 29 54 4140.41 15.51 158.78 35.73 59.15 10 38 55 3540.4 11.31 152.20

DIFFERENTIAL C,C_RECTION8 MID-COURSE ExECuTION ACCURACY ORBIT OETERM|NAT|ON ACCURACY

TDE .4803 TRA-1.3838 TC3 1.1217 8AU .4085 _IGT 199L_.8 $GR 616.0 SG3 187.S ST 684.1 8R 565.9 SS 207.T

RDE -.5107 RRA -.|287 RC3 -.0199 FAU .06180 RRT .0688 RRF -._805 RTF -,8125 CRT -.6414 CRS -.1088 CST .8159

FOE -.0491FRA ,$325 FC3-1.9844 OSP 6533 $G8 2086.6 R23 -.0206 R13 -.8126 LSA 818.2 MSA 400.4 SSA 38.7

9DE .68?6 8RA 1,3943 0C3 1.1819 FSP 508 SG1 1994.1 882 614.5 THA 1.31 ELI 808.2 EL2 367.S ALF 143.28

1858



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC R 1_4

HELIOCENTRIC C_IC

RL 14Y.55 LAL .OO

RP 245.TS LAP 1.07

RC 19R.914 GL 1.4t

PLAN(TOCENTR | C CONIC

CS RS. 1193 V_L S. 0115

LNCH A2114TH LNCH TIM(

110.00 16 • II

110.00 T tO IT

100.OO 1T 33 51

100.O0 I SS 1•

110.OO 111 56 RT

110.00 II 89 11

FLIGHT 1II42 148.00

DI11TANCE 3lO. Is!

LQL 75.95 VL 3S.tRZ GAL -.68 AZL 88.711 HCA

LOP 199.99 VP 23.0T4 GAP 12.44 AZIP 110.5T TAL

TIP 1.95 ZAL RE,IS RAP 173.3S ETS IS|.T0 ZA[

ARRIVAL DATE HAY 5 1995

EARTH TO MARS

117.98 SMA 298.4T ECC .38214 INC |.6164 Vl SO.ZSI

3ST.$S TAp 119.51 RCA 14T.$1 APO $ER.SE VZ 12.510

158.43 EYE 1.RT ZAC 91.25 ETC 255.95 CLP 175.68

DLA RE.40 RAL :TE.5S gAD 6SR8.0 VEL 12.138 PTH E.IO VHP |0.285 OPA -.10 RAP 108.24 ECC 1.4175

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ A_q4TH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

RITS.211 -RT.4E TR.S4 42.79 117.35 16 50 42 2073,S -2G.12 S4.21

4386.36 |0.3T 1110.40 36.4T 63.50 0 35 44 31126.4 S.T3 186.61

83110.43 -El.T4 $1.62 42.58 90.60 18 t3 41 17110.4 -27.25 49.14

42114.45 !1.55 171.99 3S.OS 68.84 11 46 40 $6114.5 T.TS 165.27

813S.IHb -38.84 31.86 4|.04 108.04 111 31 59 1532.0 -S0.R4 22.61

4113.69 24.69 25T,311 34.05 511.76 20 ST 45 3525.7 10.40 190.86

OIFIr(RENTEAL CCRRECT|ON11 NID*COU119E EXECUTION ACCURACY

102 .2300 TRA,..I.3350 TC3 1,8086 BAU .41115 SGT 8030.5 SGR 628.8 SG3 197.4

ROE -.49R_ ImA -.8994NC3 -.OTTO FAU .06388 RRT .OTsRRI_ -.0474 RTF -.8281

IroE -.0349 FRA .G_411 FCS-8.28T11 BOP 6708 _ 8280°9 R83 -.0_13 R23 -.8289

BOG .6685 lIRA 1.3989 11C3 1.80117 FSP 541 SO2 8031.0 SO8 1110.9 •HA 1.40

LAUNCH DATE DEC • 11Hb4 FLIGHT TIME 260.00 AI_VAL DATE MAY 7 1•65

HELIOCENTRIC C_NIC DISTANCE 388.439 EARTH TO MARS

IlL 24?.35 LAL .O0 LQI. TS.116 VI. 36.16T GAL 0.53 AZL 9R,90 HCA 218.90 $44A 835.06,ECC .37383 INC 1.1956 Vl 50.236

843.S0 LAP 1.05 LOP |94.115 V! _ _.983 GAP 82.98 AZP 90.511 TAL 359.05 TAP 226.115 RCA 14T._IIJAPO 322.79 V2 22.555

RC 1311.O1_ GL 11.47 GIP 8.01ZAL 9|.211 RAp tT_.T8 ET$ 268.54 ZA£ 158.43 ET( 8.25 ZAC 111.38 (TC 855.94 CLP 173.O6

PLAN[TOCENTRIC CONIC

C3 84.T811 M4L 4.11711 OLA 18.9T RAt. 1T2.55 gAD 9598,0 VEL 18.090 PTH 8.16 VHp 20.038 DPA -.19 RAP 188.5R ECC 1.4079

LNCH AZI4TH LNCH TIN( L-| TIN( |NJ LAY INJ LONG INJ RT AS(: INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 25 S8 211 2677.911 -ZT.411 78.95 42.25 11T.80 16 48 55 _)TT.Y -26.18 S4.SR

110.00 T 10 _ 449t1.011 11.$4 188.93 34.8| 113.82 8 35 28 38119.1 5.87 162.07

10O.00 IT 86 211 83113.117 -_8.TT 52.87 40.115 1111.47 28 6 28 17113.9 -ET.SO 43.38

100.00 11 SS 4 4858.15 10.72 1T0.49 34.19 61.113 11 46 8 3658.8 6.88 1S3.80

210.00 $11 411 33 8233.40 -38.89 $2.3t| 40.88 202.119 29 89 6 1933.4 -50.87 28.71

210.00 11 811 211 401)1.38 23.79 156.04 38.39 S9.41 10 36 30 34111.4 9.50 149.55

DIFFERENTIAL C.XJRRECTION11 NID-CoUR3E (XECUT|ON ACCURACY ORBIT DETEI_iINATION ACCURACy

TOE .4199 TRA-1.3054 TC3 2.30111 BAU .43|5 SOT 80119.1 8OR 609.3 SO3 8011.0 ST 669.4 SR 560.8 SS 1119.1

RIDE -.4884 liRA -.8184 RC3 -.0|33 FAU .01161111 RRT .OTSS RRF -.0944 RTF -.11830 CRY -.6289 CR$ .0859 CST .?4SZ

FIDE -.0804 FRA .6241 FC3-8.3049 lip 6898 _ 8|$T.0 R83 -.0_88 R23 -.11840 LSA 7116.4 NSA 406.9 SSA 41.2

BOE .SSIHb BRA 2.3806 llC3 2.3080 FSP 574 SG2 80611.8 Sr_ 907.1THA 2.4T ELI 789.9 EL2 371.4 ALF 145.02

ORBIT DEI_RNINATION ACCURACY

ST 6Y_ SR 569.1SS 20S.S

CRT -.6314 CRS *.0433 CST .TOSS

LSA 806.R NSA 404.2 SSA $9.9

EL1 T96.T EL8 369.6 ALF 143.14

LAUNCH DATE DEC A 1964 FLIGHT T|N( 158.00 ARRIVAL DATE NAY S 1995

NELIOCEMIR|C CONIC

RL 14T.SS LAL .00

MP R4S.RS LAP !.02

RC |41.R51 GL 8.$1

PLAN(TOCENTRIC CONIC

CS 29.T03 VHL 4.669

LNCH AZI4TH LNCH TIME

• 0.00 15 S0 16

iO.0O • 80 25

100.00 1T 18 311

100.00 I $4 46

!10.00 18 4R $1

DISTANCE 384.889

LQ4. TS.9S VL 35.0S8 GAL -.38 AZI. 93.82 HCA 129.81 SICk

LOP 195.76 VP 22.7711 GAP 81.21 AZP 90.511 TAI. SS8.58 TAp

GI D 2.07 ZAL 90.18 RAP tTR,21 ETS 163.25 ZA( 158.47 ST(

EARTH TO MARS

291.91ECC .39465 INC 1.1779 Vl SO,ERR

119.40 RCA |4T.34 APO $16.47 v2 22.590

2.50 ZAC 91.52 ETC 255.99 CLP 192.49

OLA 13.33 RAL 170.56 RAO 69611.0 ¥[L 18.049 PTH 8.|S VHp 9.796 OpA -.27 RAP 188.95 ECC 1.3901

L-I TIN( INJ LAY INJ LONG INJ RT ARC INJ AZHTH |NJ TIN( PO CST TIM |NJ 2 LAT 1NJ 2 LONG

8688,$9 -BY.SO 73.31 39.53 97.03 IS 35 2 2068.6 -26.R4 64._7

44T8.84 9,T2 28T.89 $3.26 62.95 8 34 ST 3672.2 5.01 180.56

2367.80 -28.81 58.16 59.33 118.32 1T 59 35 179T.6 -27.56 4S.eS

4238.85 9.119 1611.02 $2.54 61.64 9 45 80 3658.5 6.02 162.34

2235.89 -32.86 3t.51 38.61 101.110 19 18 7 1535.3 -30.31 22.85

110.00 S 8T 24 4067.53 18.113 554.78 30.73 58.06 10 3S 11

DIFFERENTIAL C-X_RRECTION6 NIO-COURII[ EXECUTION ACCURACY

19E .$1114 TEA-1.R•21TC3 1.3974 11AU .4488 SI;T 82101Q,8 SGR 1109,9 $1;3 8111.0

ROE -.4611R RRA -.ROSS RC3 -.0092 FAU .06883 RRT .0985 _ -.2034 RTF -.98119

FOE -.OORs FRA .6049 FC3-.8.41188 119P 7032 _ 8202.9 R83 -.0236 R13 -.889T

• 614R INIA 1.2886 11C3 1.39TS FSP 611 SG2 8207.0 SO8 603.0 •HA 2.59

LAUNCH OATE DEC 8 20Q4 FLIGHT TIN( 2§4.00 AI_RIVAL

HELIOCENTRIC CONIC DISTANCE _T.3_ EARTH TO MARS

RL 14T.SS LAL .IX) LOL 75.115 VL 34.1153 GAL -.86 AZI. 88.94 HCA 280.73 Si4A 826.98 ECC .SSGSO INC 1.1601 vl 50.236

843.0O LAP 2.0O _ 2_.611 VP _.644 GAP 80.60 A2P 90.$9 TAIL. 359.28 TAp 1111.85 RCA 147,35 APO $10.$1 V2 22.565

RC 143.4996L O.S4 GP 8.24 ZAL 911.03 RAp 171.64 ETS |63.86 ZNE 158.55 ETE 8.76 ZAC 91.66 ETC 855.92 CLP 171.92

PLAH[TOCENTRIC ¢_NIC

CS it.•Ot V_. 4.?SS 0LA 23.711 RAL 2611.$4 RA0 SSRT.9 VSEL 28.003 PTH 8.24 VHp 9.561 0pA -.SS RAp 10•.26 ECC 1.S•$6

LNCH AZI4TH INCH TIN( L-I TIN( INJ LAY |NJ LONG INJ RT AS(: INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

iO.00 15 48 25 _18T.114 -RT.5S 73.69 37.111 116.84 16 8T 3 2087.9 -26.31 65.24

90.00 • 80 23 444S.114 7.1111 185.78 31.54 68.78 9 34 88 3845.8 4.17 179.08

100.00 19 10 St 8408.1T -89.89 $8.48 _.78 113.|6 17 SO 54 1608.2 -27.45 4_.97

100.00 8 34 L'7 4806.115 11.09 167.511 30,91 61.39 9 44 34 3606.8 5.17 160.96

110.O0 18 3S 8S 813T.511 -38.38 31.68 37.01 101.80 19 11 3 1537.6 -30.35 23.01

110.00 11 86 23 4044.111 18.09 t53.44 _9.10 57.78 10 35 47 3444.2 T.75 147.03

DIFFERENTIA_ CGRI_CTION8 MID-COUflSEEx(CUTION ACCURACY OR11IT DETERI41NATION ACCURACY

TOE .S941 TRA-1.8319 TC3 1.411T8 8AU .4544 SOT 2148.5 8OR 901.8 SO3 830.6 ST 645.4 SR 554.0 SS 193.0

RD( -.4561 RRA -.1110O RC3 -.0040 FAU .OTQ61 RRT .096T RIIEF -.1289 Rl1= -.6352 CRT -.S9TO CRS .8008 CST .$554

FOE .01•4 FRA .51126 FCS-8.6118T BSP T182 SC_ _.25.4 R83 -.0254 R13 °.6355 LSA 765.9 MSA 415.1SSA 44.0

81DE .RIO7 BRA 1.8544 8C3 1,4978 FSP E51 SO2 2243.4 SO8 $118.7 THA 1.69 EL1 763.0 EL2 376.0 ALF 142.20

$467.S 8.R8 148.28

ORBIT DETERMINATION ACCURACY

ST 657.5 SR 557.8 SS 195.6

CRT -.6092 CRS .1145 CST .6946

LSA 762.0 MSA 411.S S3A 42.6

EL1 776.4 EL8 ST4.R ALF 142.64

OATE MAY 11 1969

1957



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAtJI4CH DATE DEC S 18164

HELIC_ENTRIC CONIC

RL 147.$5 LAL .OO LOt. -75.95 YL 34.855 GAL

RP E4R.74 LAP *•T LOP 197,60 Vp 2Z.51§ GAP ZO.O0

RC 148.TI3 GL i,51 GP 2.21 ZAL 87.•2 ZAP 171.06

PLANETOCENTRIC COMIC

C3 RI.779 VML 4.667 DLA 14.84 RAL 169.50 RND 6587.•

LMCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LOHG

• 0.00 1S 34 5 2693.71 -27.5• 74.11

• 0.00 7 20 15 4419.99 7.06 194.31

100.00 17 3 1 240•.•2 -28.•0 52.92

100.00 • $4 1 4181,•• 6.24 166.19

110.00 16 E• 14 2140,Z• -32.35 31.88

110.00 • 25 17 4021.41 11,29 152.19

DIFFEMENTIAL r._RRECTION•

TOE .3511 TRA-1.EtOl TC3 1.9013 8AU .4962

ROE -.4447 MRA -.1924 RC3 .0017 FAU .07306

FOE .057• FRA .5T64 FCS--2.•051 9SP 7253

BOE .5995 BRA 1.8253 Be3 1.6013 FSP 889

LAUNCH DATE DEC 6 1904

HELIOCENTRIC C_NIC

RL 147.35 LAL .DO L_L 75.•5 VL 34.758 GAL

RP 241.47 LAP .95 L(_ 199.52 _P 22.3•4 GAP

FLIGHT TIM( 156.00 ARRIVAL DATE MAY 13 1965

DISTANCE 569.910 EARTH TO MARS

-.09 AZL 98,86 HCA 121.65 SI4A 226.28 ECC .34674 INC 1.1419 vl 30.Z$6

AZP •0.60 TAL 359.67 TAp 121.31 RCA 147.35 APO 305.16 VZ 22.$11

ITS 164.3• ZAE 152.67 ETE 3.07 ZAC •1.80 (TC E55.•1 CLP 171.53

VEL 11,965 PTH 2.15 VHP 9.332 DpA -.43 RAP 189.60 ECC 1.3584

INJ RT ASC IHJ AZNTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

36.31 96.68 16 19 S• 20•5.7 -26.39 SS.4S

29.93 62.51 8 35 §5 3820.0 3.54 177.65

36.12 97.•• 17 43 8 1906.• -27.50 44.30

2•.30 61,16 9 43 43 3582.0 4,33 159.58

35.42 101.69 19 3 55 1540.5 -30.40 Z3.20

27.4• 57.51 10 32 18 3421.4 6.8• 145.82

ORBIT DETERMINATION ACCURACY

ST 631.8 SR 550.6 S• 192.6

CRT -.$7•5 CRS .315Z CST .560T

LSA 748.• MSA 420.6 SSA 45.4

ELI 747.4 EL2 $79.5 ALF 141.66

FL|GHT TIME 158.00 ARRIVAL DATE MAY 15 1965

EARTH TO MARS

68.88 HCA 122.57 SMA 223.72 ECC .34136 INC 1.1234 vl S0.236

20.60 TAt. .ZZ TAp 122.79 RCA 147.35 AlSO 500.0• VZ 22.658

MID-COURSE EXECUTION ACCURACY

• ST 2183.9 •DR 597.9 •93 242.7

RRT .|077 RRF -.1240 RTF -.6404

SG8 2294,1 R23 -,0264 R13 -.8407

$91 2184.8 SG2 594.1THA 1.82

DI•TANCE 392. 584

.05 AZL

19,40 AZP

RC 148.041 GL 8.57 G_ 2.29 zAL 66.81 ZAP 170.49

PLAN£TOCENTRIC CXSNIC

C3 tO.•R• VHL 4.575 DLA 14.69 RAIL 19?.45 RAO 9597.•

LNCM AIq4TH INCH TIN( L-I TIN( INJ LAT INJ LONG

• 0.00 15 23 52 26N.82 -27.$4 74.55

• O,OO 7 20 2 4394.86 •.29 162.99

100.00 16 55 • 241R.02 -22.95 53.19

100.00 • 33 29 4157.70 7.44 1a4.83

110.00 19 21 O 2143.25 -32.39 3_.10

110,00 • 24 5 39JHD.23 10.44 150,99

DIFFERENTIAL C_RECTION8

TOE .3•33 TRA-I.1527 TC3 1.7375 BAU .4862

ROE -.4826 RRA -.1_S0 RC3 ,0069 FAU ,07627

FOE .OSO6 FRA .5565 FC3-3.1§50 Blip 7369

DOE .5449 8RA 1.1&77 BC3 1.7376 FSP 724

ITS 194.25 ZN[ 152.83 ETE 3.38 ZAC 91.95 ETC 255.90 CLP 170.74

VEL 11.929 pTH 2.12VHP 9.108 DpA -.50 RAP 189.92 [CC 1.3444

|NJ RT ASC INJ AZMTH INJ TIN( F_) CST TIM lHJ 2 LAT INJ 2 LONG

34.71 96.42 16 10 52 2099.8 -26.46 6s. OS

22.34 62.33 8 33 17 37•4.7 2.53 176.21

34,53 97.80 17 35 18 1812.0 -27.57 44.66

27.71 60.97 9 42 47 3557. 7 S.51 156.24

35.84 10!.56 16 56 44 1543.3 -30.46 23.42

25.29 57.26 10 30 44 3399.2 6.05 144.65

MID-COURSE [XECUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

• ST 2227.5 8&R 593.0 SG3 257.1 ST 640.1SR 546.6 SS 185.7

RflT .0953 RRF -.1235 RTF -.6520 CRT -.6120 CRS .2633 CST .5517

898 2305.1 R23 -.0393 R13 -.8523 LSA 760,0 MSA 403.9 SSA 47.1

SGt 2222.3 _ 590.1THA 1.56 EL1 756.6 EL2 364.8 ALF 142.27

LAUNCH DATE DEC 8 1964 FLIGHT TIM( 160,00 ARRIVAL DATE MAY 17 1965

MELIOCEMTRIC CONIC

RL 147.$5 LAL .00

RP 242.20 LAP .DR

RC 1SO.•SO GL 8.54

PLAN£7OCENTRIC CONIC

CS 20.144 YHL 4.488

LMCH AZMTH LNCM TIME

90.00 15 17 36

• O.OO 7 19 44

lOD.O0 16 47 10

100.00 8 3R 51

110.00 16 13 44

110.00 • 22 46

DISTANCE 395.336 EARTH TO MARS

LOL 75.95 VL 34.667 GAL .19 AZL 88.•0 HCA 123,49 •HA 221.36 ECC .33434 INC 1.1043 vl 30.136

LOP 199.44 VP 22.279 GAP 18.60 AZP 90.61 7AL .77 TAP 124.26 RCA 147.35 APO 255.57 VZ 22.664

GP 2.36 ZAL 85.68 ZAP 169.86 ITS 165.25 ZAE 153.03 IT[ 5.69 ZAC 92.09 ETC 255.89 CLP 170.13

DLA 15.12 RAL 166.37 MAD 6567.8 VEL 11.696 PTH 2.11 VHP 8.890 DPA -.5S RAP 190.25 ECC 1.3315

L-I TIME |NJ LA7 INJ, LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2706.25 -27.69 75,01 33.13 96.19 16 2 43 2106.2 -26.54 66.53

4370.00 5,50 181.49 26.77 62.18 8 32 34 3770.0 1.73 174.63

24_7.39 -29.00 53.59 32.95 97.60 17 27 27 1617.4 -27.64 45.05

4134,06 6.66 163.51 26.13 60.79 9 41 46 3534.1 2.72 156.94

2146.52 -32.44 32.35 32.29 101.42 18 49 31 1546.5 -30,52 23.65

3977.70 •.65 149,63 24.31 57.05 10 29 4 3377.7 5.24 145.52

DIFFEMENTZAL C.OtRECTION$

TOE .3166 TRA-I.I$tO TC3 1.0290 BAU .4926

ROE -.4222 RRA -.1796 RC3 .0164 FAU .07865

FOE .0731 FRA ,5342 FC3-$.3699 DSP 7352

BIDE .5R77 BRA 1.146E Be3 1.8290 FSP 756

MID-COURSE EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_k_T 2257.4 SGR 589.1 SG3 269.9 ST 605.9 SR 543.6 SS 191.2

RRT .1214 RRF -.1428 RTF -.9526 CRT -.5642 CRS .4637 CST .4102

SG8 2333,0 R23 -.0320 Rt3 -.8§29 LSA 721.5 MSA 419.7 SSA 49.1

SGt 2256.6 $92 584.4 THA 1.95 EL1 721.5 EL2 $76.9 ALF 140.45

LAUI_H DATE DEC • 1964 FLIGHT TIN( 162.00 ARRIVAL DATE MAY 19 1965

HELIOCENTRIC C_NIC

RL 147.35 LAL .OOLQL 75,95 VL

RP 241.95 LAP *•• L_P 200.37 VP

RC 152.9R• GL 6,54 GP 2.44 ZAL

PLAN(TOCENTRIC CONIC

C3 19.422 VHL 4.407

LNCM AZMTM LMCH TIN(

90.00 15 9 19

• O.OO 7 19 20

tOO.DO 16 39 12

100.00 6 32 8

110.00 16 S 27

110.00 9 21 22

DIFFERENTIAL CCRRECTIONS

TOE .3044 TRA-t,O•15 TC3 1.9455 BAU .5052

ROE -.4119 RRA -.1736 RC3 .0246 FAU ,06154

FOE .0962 FRA .5159 FC3-3.6345 BSP 7395

BOE .5122 8RA 1.1052 BC3 1.9457 FSP 814

DISTANCE 398.161 EARTH TO MARS

34.579 GAL .33 AZL 88.92 HCA 124.42 _I4A 219.15 ECC .32766 INC 1.0848 vl 30.256

n.171 GAP 18,21 AZP 90.6t TAL 1.33 TAp 125.74 RCA 147.34 APO HO.•6 V2 22,692

84.55 ZAP 169.24 ITS 165.60 zAJ[ 153.27 ETE 4.03 ZAC 92.24 ETC 255.86 CLP 169.52

DLA 15.55 RAL 165.29 RAD 6567.8 VEL 11.886 PTH 2.11 VHP 8.678 DpA -.62 RAP 190.56 ECC 1.3196

L-Z TIN( INJ LAT INJ L.CNG INJ RT ASC INJ AZMTH INJ TIN[ P() CST TIM |NJ 2 LAT INJ 2 LONG

2712.69 -27.73 75.49 31.56 95.95 15 54 32 2112.9 -26.62 67.00

4346.00 4.73 180.14 25,21 62.05 8 31 46 3746.0 .96 173.50

2423.01 -29,05 54.00 31.39 97.38 17 t9 35 1823.0 -27.72 45._4

4111,10 5.89 162.24 24.59 60,84 • 40 39 3511.1 1.94 155.68

2150.02 -32.49 32.61 30.73 101,28 18 42 17 1550.0 -30.59 23.90"

3959.95 8.87 149,71 22.79 56.85 10 27 19 3356.9 4.45 142.42

flID-CG4JRSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2294.9 I_R $94.9 SG3 283.4 ST 595.4 SR 540.1 S• 196.2

RRT .1268 RRF -.1561 RTF -.8593 CRT -.5624 CRS .5780 CST .3063

SG8 2368.3 R23 -.04DO fl13 -.8596 LSA 712.1 MSA 418.6 SSA 50.4

_1 2296,2 $92 579.9 THA 1.98 EL1 711.8 EL2 373.6 ALF 139.g5

1858



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH DATE DEC 8 1974

H(L |OCEMTRI ¢ C_NIC

RL 147.35 LAL .DO

MP 041.$5 LAP .8T

RC 154.1136 GL 8.51

PLAN(TOCENTR | C CONIC

C3 1R.TSR V14L 4.53|

LNCN AIIITH LNCH TIN[

SO.O0 15 1 3

DO.DO • 1R 48

100.00 16 31 16

100.00 • 31 17

110.00 17 SR 11

FLIGHT TIRE I84.00

DISTANCE 401.055

.46 AZL 88.94 HCA 125.34 SMA

ARRIVAL DATE NAY El 1953

LOL 75.95 VL 34.496 GAL

LOP 201.89 VP 28.970 GAP |7.82 AZP 90.52 TAL 1.88 TAP 187.25 RCA 147.35

GP 2.53 ZAL 83.41 ZAP IN,I1 ET3 185.9I EA_ 153.54 ETE 4.39 ZAC 90.39

DLA t5.96 HAL |64.18 RAO 658T.• V[L 11.838 PTH 2.10 VHp 8.471 DPA -.66

L-I TIM( INJ LAT INJ L_NG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN

RTIR,D8 -2T.T$ T5.90 50.01 05.71 15 48 23 81/0.7

4388.80 3.99 178.84 E5.SO S1.04 8 50 51 3T88.8

8480.75 -89.10 54.48 n.84 97.17 17 11 45 1888.8

4011.94 5.15 IRl.0I 25.05 QO.SI 9 39 2S 3488.9

R15].88 -38.53 38.88 L_.80 101.I2 18 35 5 I553.T

EARTH TO NARD

817.09 ECC .38132 INC 1.0648 Vl 30.236

APO 886.84 V8 RE.TED

ETC ESS.RY CLP lIe.0R

HAp lID.IT [CC 1.5ROY

INJ E LAT INJ ! LONG

-RG.TO ST.4R

.81 IY8.80

-87.80 45.85

$.18 154.4Y

-5O.ss 84.16

110.00 • 19 $1 _HI5S.TR 0.18 I4T.M 8I.£t 58.80 10 85 88

DIFFERENTIAL CCNR(CTIQN• NiO-C.oURIE EXECUTION ACCURACy

TOE .lTll TRA-I.0S•3 TCS !.0488 BAU .SIGH SGT 8538.9 SAR 580.4 SG3 298.7

liD( -.4O20tmA -.1•70K3 .0545 FAU .08409 RRT .144588F -.1?03 RTF -.8819

FOE .Stl4 FItA .4935 FC3-5,90eI DIP T?01 llGll 8404.0 fl83 -.0303 RI3 -.e683

DO( .4814 BRA 1.0804 K3 8.0491FRP 8t_ SGI 8534.5 sr_ 574.0 THA 8.19

LAUNC.HOAT( DEC • 1984 FLIGHT TIN[ 166.00

HELIOCENTRIC C_NIC DISTANCE 404.006

I_ 147.35 LAL .00 i.C4. TS.R5 VI. 34.41T GAL .50 AZL 88.96 HCA 188.87 •HA 215.16 (CC .31589

RP 841.37 LAP .$4 L_P 808.82 VP 81.075 RAP IT.04 AZP 90,68 TN. 8.44 TAmP 188.71RCA 147.38

RC 137.830 GL 0.4T GP 8.68 8AL 88.87 zAP 157.07 (T$ I88,10 ZA[ 153.85 ETE 4.77 ZAC 92.54

PLANETOC[NTR I ¢ CCUI¢

C3 |8.147 VHL 4.L_O OLA 16.3R RAL |73.07 RAD 7567.T VEL 11.818 pTH 8.09 VHp 8.868 DPA -.70

LJ4CH AZNTH iNCH TIN( L-I TIN( INJ LAT INJ LX)NG INJ RT ARC INJ AZNTH INJ TIN( I_ CST TIN

RO.O0 14 52 50 8787.53 -8T.83 ?6.48 21.40 95.47 15 38 17 8186.5

90.00 • 18 |0 4500.40 3.27 ITT.59 L_.|8 61.86 0 29 50 5T00.4

100.00 1• 85 !1 8434.58 -_.15 54.14 88.31 96.95 17 3 58 1834.$

100.00 I 30 |0 4067.50 4.44 159.83 81.54 60.41 9 38 • 34$7.6

110.00 1• 51 5T 8137.48 -38.58 33.1• ZT.II 100.H 16 87 54 1557.4

110.00 R 18 14 3917.51 7.40 146.RI It.TS 56.53 10 23 31 331•.5

DIFFERENTIAL C_UH[CTION• NI_XEEXECUTIGN ACCURACY

101[ .2312 TRA-1.0535 TC3 l. ISlI 8AU .5880 SGT 8_JS.I 8DR 575.9 SG5 514.3

RDE -.39L_J _tA -.lets RC$ .0453 FAt/ .OOYiO R2T .ItOO RNF -.liD8 RTY -.0649

FOE .1423 IrtA .4R44 FC3-4.1934 BRP 7885 _ 8438.3 R83 -.0300 R13 -.8653

llOl[ .48880RA 1.041| IC3 8.1§15 Fgi B 114 KS 850500 _ 568.0 THA 8.57

3336.$ 5.68 141.3•

CRBIT DET(RtIINATION ACCURACY

ST 577.$ 811 536.3 $8 80£.7

CRT -.5356 CRS .6567 C$T .8556

L$A 608.4 NSA 484.0 $$A 58.5

EL! 601.2 EL8 378.8 ALF 138.98

ARWIVAL DATE HAY 83 1965

EARTH TO MARS

INC 1.0444 Vl 3Q.056

APO 8R5.OO V8 £8.748

ETC 855.86 CLP 158.26

RAP 191.17 ECC 1.8986

INJ 8 LAT INJ 2LONG

-86.78 IT.IT

-.51 170.15

-87.88 46.87

.47 153.89

-30.T3 84.45

8.95 140.36

ORBIT DETERMINATION ACCURACY

ST 558.0 M 538.4 $$ 810.$

CRT -.5186 CR3 .T30G C$T .1555

L•A $74,4 N•A 48•.0 $$A 54.7

ELI 6•1.1 EL8 350.1 ALF 13T.68

LAUNCH DATE DEC D 11Hi4 FLIGHT TIN( 165.00

HELIOCENTRIC CQNIC

HL 14T.35 LAL .00

RP 841.00 LAP .$8

RC 159.538 GL 8.41

PLAN[TOCENllIC CONIC

C3 17.585 _4L 4.193

LNCH AZMTH LNCH TIN[

$0.00 14 44 40

SO.DO T 17 34

IOO.OO 16 15 31

100.00 R 29 14

110.00 17 44 45

110.00 I 15 tl

ARRIVAL DATE NAY 85 1065

DI$TANC[ 407.017 EARTH

LQL T$.RS VL 34.340 GAL .71 AZL 88.98 HCA 187.80 SMA 813.35 [CC .50956 INC

LOP EO5.1D VP 81.885 GAP IG.45 AZIP 90,$8 TAL 3.00 TAp |50.80 RCA 147.31 APO

GP E.T! ZAL 81.13 ZAP 1ST. 38 ET5 166.41 ZAE 154.80 [TE 5.17 ZAC 92.69 [TC

TO MArlS

1.0854 vl 30.835

E79.39 VE 88.777

ESS.R$ CLP 167.61

DLA !$.?4 RAt. I61.95 RAO 6567.7 VELll.788 PTH 8.08 VHP 8.078 DpA -.74

L-I TIN[ INJ LAY INJ L_NG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN

8T33.41 -87.8T TI.I8 tl.9i 95.88 15 50 14 8133.4

48T0.8T 8.58 1T6,38 80.$9 61.79 8 28 43 3678.9

8440.43 -19,11 55.ET Zl.80 96.73 10 51 |8 1840.4

404T.08 3.75 158.•0 Z0.05 80,3E 5 56 41 3447.1

8151.88 -38.$5 35.45 85.18 100.80 !$ 80 47 1561.8

• J88.06 6.71 145.64 tO.St 58.40 10 21 28 5299.1

RAP 191.47 ECC 1.8894

INJ 8 LAT INJ 8 LONG

-86.86 $8.43

-1.El 1$9.Y5

-2T.ID 4$.69

-.83 158.17

-30.DO 84.71

8.83 139.39

DIFFERENTIAL CCRRECTION$ NIO-CoU_XE EXECUTION ACCURACY

TOE .8353 TRA-1.0044 TC$ 8.8601BAU .5315 SGT 8327.i KR 571.4 SG3 550.8

ROE -.38_S I_A -.1558 RC3 .0574 FAU .09130 RRT .ST8881H r -.8014 RTF -.8605

FOE .1887 FRA .4407 FC3-4.4958 B_P 8085 86_ _465.0 883 -.040t R13 -.8390

BOG .4SOOMA 1.0164 K$ 8._08 FSP 078 $61 8400.1SC_ 561.0 THA 8.54

LAUNCH DATE DEC • 1914 FLIGHT TIME ITO.O0

HELIOCENTRIC C_NIC DISTANCE 4|0.001

RL 14T.35 LAL .00 LQL •5.95 _1. 34.858 GAL .83 AZL 89.00 HCA 128.14 Sl4A 811.65 [CC .30411

lip 840.79 LAP .72 LQP t04.0_ VP 81.80_ GAP 15.89 AZP 90.68 TAL 3.53 TAp 131.70 RCA 147.89

RC SIS.INIO GL 0.34 GP t.81 ZAL 80.00 ZAP 188.85 2TS IS$.EI ZNE 154.58 ETE 5.60 ZAC 92.85

PLANETOC[N111I C CONIC

C3 17.N K 4.1310LA 17.111AL 170.83 RAO 6887.7 VEL |I.TlT PTH 8.08 VHP 7.•80 OPA -.7$

LNC_ AZNTN LNCH TIN[ b-i TIRE INJ LAT INJ LGNG IN_ RT ARC INJ AZNTH INJ TIN( PO CST TIN

10.00 14 31 31 8740.85 -87.91 TT.4T 85.46 94.98 15 88 IT 8140.8

80.00 • 16 30 4_.L_ 1.68 175.83 19.83 61.74 • 87 Z$ 3•58.3

100.00 16 • 46 844$.83 0L_,84 55.70 85.31 93.51 16 48 35 184$.8

100.00 I 80 1 40_7.48 3.09 157.68 15.58 60.85 R 35 $ 3487.5

110.00 17 3? 39 81•5.01 -38.68 35.73 84,70 100.64 13 13 44 1565.0

110.00 9 14 37 3881.4T 6.04 144.71 16,75 56.89 10 19 19 3881.5

DIFF[RENTIA_ CCRRECTION$ NID-COUR_E EXECUTION ACCURACY

M .816T TRA -.9•09 TC3 8.34,75 BAu .5404 $GT 8480.3 SGR 567.0 S_3 348.1

ROE -.3758 RRA -.1501RC3 .0707 FAu .02485 RRT .1DP.._Rm r -.8191RTF -.8720

FOE .1988 FllA .4011 FC3-4.8112 Blip tI0l N 8464.6 883 -.0451RI3 -.8785

BOG .4338 MA .9125 BC$ 2.3484 F_P 10_5 SGI 8451.lK8 555.9 THA 8.TI

ORBIT DETERNINATICN ACCURACY

ST 559.$ M 588.4 33 880.0

CRT -.4838 CRS .7837 C$T .0839

L•A $50.? N•A 483._ S•A 56.9

ELI $58.0 EL8 381.4 ALF 156._4

ARRIVAL DATE NAY 87 1955

EARTH TO MAR•

INC 1.0018 Vl 30.83•

Al_ 076.08 V8 88.806

[TC 855.85 CLP 155.95

NAP 191.76 ECC 1.8809

INJ 8 LAT INJ 8 LONG

-85.93 $8.95

-1.87 168 .$0

*85,03 47.10

-.80 151.10

-30.87 84.63

1.5T 133.40

OR21T DETERNINAT|ON ACCURACY

3T 581.9 SR 584.4 $$ 835.0

CRT -.4•00 CR3 .1370 C$T .0189

L•A $45.0 NSA 485.3 S•A 59.1

ELI $34.3 EL8 380.• ALF 134.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE DEC 8 1564 FLIGHT TIME 172.00 ARR|VAL DATE NAY 29 1965

HEL|OCEHTRIC C(_IIC

RL 147o35 LAL .00

RP 240.49 LAP .76

RC 164.215 6L 8.25

PLANETOCENTRIC CONIC

C$ 16.594 YHL 4.074

LNCH AZMTH LNCH TIME

90.00 14 28 AO

90.00 7 15 Z7

100.00 16 0 $

100.00 9 26 39

110.00 17 30 59

110.00 9 12 $8

01FFERENT|AL C¢]RRECTIONS

TOE .1977 TRA -.9882 TC3 2.4732 BAU .5490

ROE -.$671 RRA -.1443 RCS .0854 FAU .09858

FOE .2153 FRA .3748 FC_'S.1432 BSP $399

ROE .4169 RRA .9472 BCS 2.4747 FSP 1087

TO MARS

LOt. 75.95 VL 34.198 GAL .9?96 vl $0.236

LOP 205.02 VP 21.723 GAp 15.32 AZP 90.62 TAL 4.11 TAp 133.19 RCA 147.27 APO 272.65 V2 22.856

GP 2.91 ZAL 78.87 ZAP 165.97 (TS 166.79 ZAE 154.99 ETE 6.07 ZAC 93.01 [TC 255.84 CLP 166.27

OLA 17.45 RAL 159.70 RAO 6567.7 VEL 11.746 PTH 2.07 YHP 7.693DPA -.77 RAP 192.04 ECC 1.2751

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2749.89 -27.95 77,p6 23.98 94.74 15 14 26 2146.9 -27.00 69.42

4239.S3 1.29 174.13 17.79 61.71 8 26 5 3638.6 -2.51 167.51

2451.90 -29.28 56.11 23.83 96.29 15 41 0 1851.9 -28.10 47.51

4008.85 2.45 156.59 17.14 60.20 9 33 28 3408.9 -1.53 150.07

2168.72 -32.73 $4.01 23.24 100.48 18 6 47 1568.7 -30.93 25.25

$864.80 5.41 143.83 15.30 58.E0 10 17 3 3264.8 .94 137.61

DISTANCE 413.194 EARTH

.95 AZL 89.02 HCA 129.07 SMA 210.06 ECC .29895 INC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2458.2 SGR 562.7 SG3 366.1 ST 502.5 SR 520.2 SS 2A6.5

RRT .2099 RRF -.2380 RTF -.8755 CRT -.4477 CRS .8779 CST -.0496

SG8 2521.8 R23 -.0456 R13 -.8760 LSA 634.3 MSA 421.6 SSA 61.6

SG1 2461.2 SG2 549.5 THA 2.89 EL1 615.6 ELI 379.7 ALF 132.78

LAUNCH DATE DEC 8 1964 FLIGHT TIM( 174.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC DISTANCE 416.353 EARTH TO MARS

flL 147.35 LAL .00 LOL 75.95 VL 34.152 GAL 1.06 AZL 89.04 HCA 130.01 SHA 205.56 ECC .29401 |NC .9567 V1 30.236

RP 240.19 LAP .75 LOP 205.96 VP 21.951 GAP 14.76 AZP 90,62 TN. 4.67 TAP 134.68 RCA 147.2A APO 269.68 V2 22.866

RC 166.$3S G4. S.15

PLAH[TOCENTRIC CDNIC

C$ 16.158 VIAL 4.020

LNCH AZMTH LNCH TIM(

90.00 14 20 52

90.00 7 14 14

100.OO 15 52 39

100.00 9 25 9

110.00 17 25 45

110.00 9 10 $1

DIFFERENTIAL CCRRECTIONS

TOE .1789 TRA 0.9029 TC3 2.5811 BAU .5580

ROE -.3595 RRA -.1388 RC3 .1015 FAU .10853

FOE .2469 FRA .$372 FC3-5.4935 BSP 8436

SOS .4015 6RA .91S5 BC3 2.5851 FSP 1149

GAP 3.02 ZAL 77.75 ZAP 165,28 ETS t66.95 ZAJ[ 155.44 ST( 6.57 ZAC 93.17 ETC 255.84 CLP 165.59

DLA 17.79 RAL 158.57 RAG 6567.6 VEL 11.728 PTH 2.07 VHp 7.511 DPA -.78 RAp 192.32 ECC 1.2659

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST _TIM INJ 2 LAT INJ 2 LONG

2755.$3 -27,99 78.43 22.52 94.50 15 S 45 2153.3 -27.07 69.86

4220.04 .99 173.10 16.37 61.$9 8 24 $4 $620.0 -3.10 166.47

2457.37 -29.32 55.51 2E.S8 96.09 15 33 36 1857.4 -28.17 47.90

$991.24 1.86 135,$3 15.72 60.16 9 31 40 3391.2 -2.15 149.11

2172.$0 °32.77 54.28 21.80 100.32 17 59 58 1572.3 -31.00 25.51

$849.07 4.82 143,D0 t3.88 §6.12 10 14 40 3249.1 .33 136.79

HID-COURSE EYJ[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2489.5 _ 558.6 SG3 385.3 ST 483.0 SR 516.1 SS 265.1

RRT .2295 RRF -.2592 RTF -.8789 CRT -.4223 CRS .9084 CST -.1027

$G8 2551.4 R23 -.0487 R13 -.8796 LSA 625.5 MSA 416.9 SSA 64.0

SG1 2493.0 SG2 545.1 THA 3.10 EL1 597.0 EL2 378.5 ALF 150.54

LAUNCH DATE DEC 8 1964 FLIGHT TIM( 176.00 ARRIVAL DATE JUN Z 1965

HELIOCENTRIC CONIC

RL t4T.S5 LAL .00

RP 239.$8 LAP .70

RC 166.857 GL 8.05

PLANETOCEMTRIC CONIC

C3 15.758 VHL 3.970

LNCH AZMTH LNCH TIME

90.00 14 15 IA

90.00 7 12 52

100.00 15 45 18

100.00 8 23 28

110.00 17 17 0

110.00 9 8 15

DISTANCE 419.556 EARTH TO MARS

LOL 75.95 VL 34.058 GAL 1.17 AZL 89.07 HCA 130.95 SMA 207.15 ECC .28933 INC .9331 vl 30.258

LOP 206.90 VP 21.563 GAP 14.21 AZP 90.61 TAb 5.22 TAp 136.16 RCA 147.22 ApO 267..99 V2 22.897

GP 3.14 ZAL 78.63 ZAP 154.57 ETS 197.08 ZAE 155.92 ST[ 7.11 ZAC 93,53 ETC 255.83 CLP 164.88

DLA 18.09 RAL 157.44 RAD 656?.6 VEL 11.711PTH 2.06 VHP 7.332 OPA -.77 RAp 192.58 ECC 1.2595

L-I TIME INJ LAT |NJ LONG INJ RT ASC ZNJ AZMTM INJ TIME PO C$T TIR INJ 2 LAT INJ 2 LONG

2759.49 -28.02 78.87 21.08 94.28 14 59 13 2159.5 -27.13 70.32

4202.51 .12 172.12 14.97 61.$8 8 22 54 3602.5 -3.67 165.49

2462.59 -29.58 56.90 20.94 95.89 16 26 21 1862.6 -28.23 48.27

3974.64 1.30 154.72 14.32 60.t3 9 29 43 3374.6 -2.69 148.19

2175.71 -32.81 34.54 20.37 100.19 17 53 15 1575.7 -31.06 25.76

3834.28 4.26 142.23 12.47 56.05 10 12 11 3234.3 -.23 136.02

01FFERENTIAL CORRECTIONS HID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1738 TRA -.8587 TC3 2.?150 BAU .5721 SGT 2530.3 SGR 555.1 SG3 405.4 ST 469.1 SR 511.9 SS 278.6

ROE -.3522 flflA ".1330 tiC3 .1192 FAU .10969 flflT .2418 RRF -,2810 RTF -.8855 CRT -.4314 CRS .9288 CST -.1793

FOE .2753 FRA .2970 FC3-5.8515 BSP 8291 SG8 2590.5 R23 -.0585 R13 -.8863 LSA 626.8 MSA 403.0 SSA S6.3

ROE .$92? RRA .8689 BC3 2.7157 F_kO 12t5 SGI 2554.0 SG2 537.8 THA 3.18 EL1 588.9 EL2 367.9 ALF 129.27

LAUNCH DATE DEC 8 1994 FLIGHT TIME 178.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC CONIC DISTANCE 422.798 EARTH TO MARS

RL 147.55 LAL .00 LOL 75.95 VL

RP 2S9.$8 LAp .69 LOP 207.85 VP

RC 171.174 64. ?.90 GP 3.26 ZAL

PLAN[TOCENTRIC CONIC

C3 15.392 VHL 3.923 OLA 16.$7 RAL 159.32 RAD SSST.G _L

LNCH AZMTH LNCH TIN_ L-I TIME INJ LAT INJ LONG INJ

90.00 14 5 51 2795,18 *28.05

90.00 7 11 18 4186.19 -.41

100.00 15 $8 12 245T.$9 -29.39

100.00 8 21 $9 3959.22 .77

110.00 17 10 29 2170.81 -$2.65

110.00 9 5 54 3820.57 S.73

DIFFERENTIAL CGRRECTIONS

TOE .149T TRA -.9547 TC3 2.7888 BAU .5746

ROE -.$452 RRA -.1272 RC3 .1386 FAU .11101

FOE .3029 FRA .2527 FC3-8,2439 BSP 8647

BIDE .$751 BRA .8443 DCS 2.7922 FSP 1287

$4.008 GAL 1.28 AZL 89.09 HCA 131.90 SMA 205.83 ECC .25490 INC .9089 vl 30.256

21.520 GAP 13.66 AZlP 90.61 TAt. 5.77 TAp 137.67 RCA 147.19 APO 264.47 V2 22.928

75.54 ZAP 163.84 ET8 167.19 ZAE 156.43 ETE 7.70 ZAC 93.50 ETC 255.82 CLP 164.17

11.695 PTH 2.06 VHP 7.159 DPA -.75 RAP 192.84 ECC 1.2533

RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.29 19.66 94.08 14 51 56 2165.2 -27.19 70.73

171.21 IS.61 91.69 8 21 5 3566.2 -4.19 164.57

57.25 19.53 95.71 16 19 19 1867.4 -28.29 48.62

153.87 12.95 $0.12 9 27 38 3359.2 -3.21 147.35

34.78 16.98 100.04 17 46 45 1578.8 -31.11 25.98

141.51 11.10 56.00 10 9 34 $220.6 -.76 135.30

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2548.4 S_ 551.6 SG3 428.3 ST 445,7 SR 507.5 SS 297.2

flflT .2715 RRF -.3057 flTF -.8854 CRT -.3764 CRS .9445 CST -.1875

SC_ 2805.5 R23 -.0595 R13 -.8862 LSA 616.5 MSA 399.8 SSA 69.3

$61 2551.0 SG2 529.9 THA 3.52 EL1 564.1 EL2 371.5 ALF 125.46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 4 1964 FLIGHT TIM( 180.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CQNIC

RL 14•.35 LAL .OD

RP Z3D.2S LAP .95

9C 1•3.495 GL •.•5

PLAN(TOCENTRIC CONIC

C3 IS.QS6 VHL 3.660

LNCH AZMTH LNCM TIN(

90.00 16 58 41

90.00 • 9 34

100.00 15 31 17

100.00 9 19 39

110.00 17 4 2

110.00 9 S 23

DISTANCE 426.078 EARTH TO MARS

LOL 75.95 VL 33.950 GAL 1.38 AZL 89.12 HCA 132.64 SMA 204.58 [CC .28069 INC .6837 vl 30.256

LOP 206.79 YF 21.483 GAP 13.12 AZP 90.60 TAL 6.31 TAp 159.15 RCA 147.16 APO 262.00 V2 22.959

GP 3.39 ZAL •4.45 ZAP 163.10 ET$ |67.29 ZAE 156.97 ET[ 8.55 ZAC 93.67 ETC 255.82 CLP 163.44

DLA 18.93 RAL 155.21 RAD 6567.6 VEL 11.681 PTH 2.05 VHP 6.969 DpA -.72 RAp 193.08 ECC 1.2478

L-I TIN( INJ LAT INJ LONG tNJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2770.43 *28.0T •9.67 18.27 93.89 14 44 51 2170.4 -27.26 71.10

4171.05 -.90 170.37 12.26 61.70 8 19 5 3571.0 -4.67 163.72

2471.80 -29.42 57.57 16.15 95.54 16 12 29 1871.8 -26.36 48.94

$944.91 .29 153.08 11.60 6Q.11 9 25 23 3346.9 -3.69 146.56

2181.91 -52.88 $4.99 17.60 99.92 17 40 24 1581.6 -31.16 26.19

3807.09 5.25 140.84 9.75 55.95 10 6 51 3207.9 -1.24 134.64

DIFFERENTIAL CORRECTIONS MIO-COUR$1[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TDE .1501TRA 0.8035 TC3 2.8852 8AU .5817 SGT 2572,5 SGR 548.7 SG$ 448.6 ST 427.2 SR 503.1 SS 315.3

ROE -.3565 lIRA -.1214 RC3 .1598 FAU .1t560 RRT .ZIHS5 RRF -.$$t8 RTF -.8879 CRT -.3495 CRS .9541CST -.2126

FOE .3614 FRA .2052 FC5-9.9472 BSP 8TSS SGB 1830.4 RZ3 -.0598 R13 -.8888 LSA 614.5 MSA 390.1 SSA 72.1

901[ .3627 SRA .9126 BC3 2.8896 FSP 1362 SGI 2577.9 SC_ 512.9 •HA 3.77 EL1 547.9 EL2 368.0 ALF 122.32

LAUNCH OAT( DEC S 1954 FLIGHT TIN( 182.00 ARRIVAL DATE JtR4 6 1965

HELIOCENTRIC CCNIC DISTANCE 419.393 EARTH TO MARS

RL 147.35 LAL .00 LEt. 75.95 VL 33.895 GAL 1.48 AZL 89.14 HCA 133.79 SMA 203.40 ECC .27669 INC .8578 vl 30.236

RP 258.95 LAP .RZ I.QP 209.74 VP 21.409 GAP 12.58 AZP 90.59 TAL 6.85 TAp 140.64 RCA 147.13 APO 259.68 V2 22.991

tiC IT5.790 GL 7.59 GP 3.52 ZAL 75.38 ZAp 162.34 ETS 167.37 ZN[ 157.55 ETE 9.05 ZAC 93.85 ETC 255.01 CLP 162.69

PLAN(TOCENTRIC CONIC

C3 14.746 _ 5.040 DLA 16.88 RAL 154.10 RAD 0567.6 V(L 11.668 PTH 2.Q5 VHp 6.824 DPA -.68 RAp 193.32 ECC 1.2427

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZl4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 $1 47 2775.12 -28.09 80.01 16.90 93.72 14 30 2 2175.1 -27.28 T1.44

90.00 7 7 37 4197.14 -1.$5 169.59 10.94 61.71 8 16 $5 3557.1 -5.12 162.94

100.00 13 24 $8 2475.70 -29.45 57.86 18.78 95.39 16 5 5# 1875.7 -28.39 49.22

100.00 8 17 29 3931.78 -.19 152.36 10.28 80.11 9 22 59 3331.8 -4.13 145.83

110.00 19 ST 51 2184.04 -32.91 35.17 18.24 99.81 17 34 16 1504.0 -31.21 26.56

110.00 S 0 43 3799.21 2.81 140.23 8.43 33.92 10 4 O 3196.2 -1.69 134.03

DIFFERENTIAL CGRRECTION8 NIO-COQRK EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

• 1139 TRA -.7697 TC3 2.9792 9AU .5883 SET 2395.9 SGR 546.4 _3 471.7 ST 403.7 SR 499.6 SS 334.2

IIDE -.3322 RRA -.1159 RC3 .1828 FAU .12037 RRT .3220RRF -.3595 2TF -.8906 CRT -.3205 CRS .9599 CST -.2377

FOE .3606 FRA .1543 FCS-7.OQS7 BSP 8883 SC_ 2832.7 923 -.0643 R13 -.8916 LSA 615.6 MSA 377.9 SSA 75.0

BIDE .3518 BRA .7784 8C3 2.9847 FSP 1439 SG1 2602,t $62 516.1 THA 4.04 EL1 533.7 EL2 361.7 ALF !19.00

LAUNCH DATE DEC 8 1964 FLIGHT TIN( 184.00 ARRIVAL DATE JUM 10 1965

MELIOCEHTR1C CONIC

RL 147.35 LAL .00

RP 236.53 LAP .59

RC 178.086 6L 7.41

PLAN(TOCENTRIC CONIC

C3 14.457 VHL 3.804

LNCH AZNTH LNCH TIME

90.00 15 45 10

GO.DO 7 5 28

100.00 15 18 15

SO0.DO 8 15 5

110.00 15 51 54

110.00 8 57 55

DISTANCE 432.742 EARTH TO MARS

LOL 75.95 VL 53.842 GAL 1.56 AZL 69.17 HCA 134.74 SMA 202.50 ECC .27289 INC .8310 Vl 30.236

LOP 210.69 VP 21.391 GAP 12.04 AZP 90.59 TAL 7.38 TAp 142.12 RCA 147.09 APO 257.50 VZ 23.024

GP 3.66 ZAL 72.33 ZAP 161.57 ETS 167.43 ZN[ 158.15 [TE 9.83 ZAC 94.03 [TC 255.51 CLP 161.92

DLA 19.0T RAL 153.00 RAD 9567.6 VI[L 11.656 PTH 2.05 VHP

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

2?79.19 -20.11 80.31 15.56 93.57 14 31 29

4144.50 -1.75 168.89 9.65 61.73 8 14 33

2476.09 -29.47 58.11 15.44 95.26 15 59 34

3919.86 -.59 151.71 8.98 60.11 9 20 25

2166.09 -32.93 35.32 14.91 99.73 17 28 20

3785.93 2.40 139.68 7.13 55.89 10 1 1

DIFFENEMTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .1085 TRA -.T312 TC3 3.0877 BAU .5989 SGT 2827.2 _ 544.8 SG3 496.3

ROE -.3261RRA -.1097 RC3 .2079 FAU .12549 RflT .3434 RRF -.3888 RTF -.8948

FOE .3004 FRA .0983 FC3-7.5091BSP 0822 SG8 2683.| 923 -.0720 R13 -.8950

BOE .3437 SRA .7394 BC3 3.0947 FSP 1520 SG1 2634.2 SG2 509.8 THA 4.26

LAUNCH DATE DEC 8 ISHS4 FLIGHT TIN( 186.00

HELIOCENTRIC C_NIC O|STANCE 439.122

flL 147.35 LAL .00 L(_ 75.93 VL 33.792 GAL 1.67 AZL 88.20 HCA 155.69 SHA

RP 238631 LAp .55 LOP 211.94 _p 21.319 GAP 11.53 AZP 90.57 TAL 7.90 TAp

RC 180.373 GL 7.22 GP 3.82 ZAL 71.31 ZAp 160.77 [TS 197.48 ZN[ 158.77 ETE

PLANETOCENTRIC C4_41C

C3 14.210 _ 3.7?0 DLA 19.25 RAL 151.92 RAO 6587.6 V(L 11.645 PTH 2.04 VHp

LNCH AZ14TH INCH TIN( L-! TIN( INJ LAT INJ LONG INJ RT AS(: INJ AZI4TH

90.OO 15 38 34 2782.50 -28.12 80.55 14.24 93.45

90.00 7 3 8 4133.24 -2.12 168.28 8.38 61.76

100.00 15 12 10 2481.74 -19.48 58.31 14.13 95.16

100.00 8 12 31 3909.23 -.92 151.13 7.71 60.12

110.00 15 4_ 1 12 1187.55 -32.95 35.44 13.80 99.66

110.00 8 54 59 3776.18 2.04 139.19 5.88 55.87

DIFFEfl(NTIAL C_RRECTIONS NID-COUR_ EXECUTION ACCURACY

TOE .oeRR TRA -.7C_$1TC3 3.1549 OAU .9009 SGT 2638.5 _ 544.2 SG3 521.6

ROE -.3203 lIRA -.1037 RC3 .2345 FAU .1_071 RRT .3788 RRF -.4206 RTF -.8952

FOE .4183 FRA .0408 FC3-7.9833 BSP 9059 SG8 2895.1R23 -.0745 R13 -.8965

80E .3327 BNA .7138 BC3 3.1833 FSP 1908 $4;1 2647.9 SG2 502.1 THA 4.63

6.662 DPA -.63 RAp 193.55 ECC 1.2361

PO CST TIM INJ 2 LAT INJ 2 LONG

2179.2 -27.32 71.73

3544.5 -5.52 162.23

1879.1 -29.43 49.46

3319.9 -4.53 143.18

1586.1 -31.24 26.31

3185.6 -2.09 133.46

ORBIT DETERMINATION ACCURACY

ST 392.3 SR 494.1 $5 352.0

CRT -.3178 CRS .9622 CST -.2798

LSA 620.2 MSA 362.2 SSA 76.0

EL1 524.7 EL2 350.2 ALF 116.90

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

201.25 ECC .25929 INC .8031 vl 30.236

143.59 RCA 147.06 APO 255.45 V2 23.056

10.70 ZAC 94.22 ETC 255.60 CLP 161.14

5.505 DpA -.56 RAP 193.77 [CC 1.2339

INJ TII4£ PO CST TIM INJ 2 LAT INJ 2 LONG

14 25 16 2182.5 -27.35 •1,97

8 12 0 3533.2 -5.88 161.59

15 53 32 1881.7 -28.46 49.65

9 17 41 3309.2 -4.69 144.59

17 22 39 1587.6 -31.27 26.62

9 57 55 3175.2 -2.45 132.98

ORBIT DETERMINATION AECURACY

ST 374.2 SR 459.4 SS 3•1.6

CRT -.2678 CRS .9629 CST -.2720

LSA 621.8 NSA 352.8 SSA 60.8

EL1 509.5 ELI 546.S ALF 112.$0
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL !o 1964)

LAUNCH DAlE DEE 8 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC

RL 147.35 LAL .OO

RP 237.98 LAP .$_

RC 162.651GL T.OO

PLANETOCENTRIC CONIC

C3 13.974 VHL 3.738

LNCH AZNTH LNCH TIME

90.00 13 32 58

go.o0 7 0 31

100.00 15 S 24

100.00 8 9 45

110.00 18 40 45

110.00 8 51 54

DIFFERENTIAL CORRECTIONS

TOE .0784 TRA -.6743

ROE -.314T RRA -.0975

FOE .4474 FRA -.0232

BD( .3243 BRA .6813

DISTANCE 43g.552 EARTH TO MARS

LOt. T§.g5 VL 53.744 GAL 1.76 AZL 89.25 HCA 136.65 SHA 200.26 ECC .26587 INC .7742 Vl 30.236

LOP 212,60 VP 21.276 GAP 11.02 AZP 90.56 TAL 8.41 TAp 145.06 RCA 147.02 Apo 253.51VZ 23.089

GP 3.98 ZAL 70.30 ZAP 159.96 ETS 167.52 ZAE 159.43 ETE 11.65 ZAC 94.41ETC 255.80 CLP 160.34

OLA 19.40 RAL 150.85 RAD 6567.6 VEL 11.634 PTH 2.04 VHp 6.352 Dpk -.48 RAP 193.98 ECC 1.2300

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2785.05 -28.13 80.73 " 12.95 g3.36 14 19 23 2185.0 -27.37 72.15

4123.33 -2.43 167.70 7.13 61.78 8 9 14 3523.3 -6.19 161.04

2483.74 -29.50 58.45 12.84 95.08 15 47>48 1883.7 -28.48 49.80

3899.88 -1.24 150.61 6.47 60.13 9 14 45 3299.9 -5.20 144.07

2188.53 -32.96 35.51 12.31 99.62 17 17 14 1588.5 -31.28 26.69

3767.84 1.72 138.75 4.62 55.86 9 54 41 3167.8 -2.77 132.55

MID-COURSE EXECUTION ACCuRACy ORBIT DETERNINATION ACCURACY

TC3 3.2345 8AU .6063 8GT 2657.6 SGR 544.6 863 548.5 ST 357.4 SR 484.7 SS 390.5

RC3 .2636 FAU .13825 RRT .4093 RRF -.453T RTF -.8973 CRT -.2420 CRS .9608 CST -.2848

FC3-8.4410 BSP 9144 968 2712.9 R23 -.0803 R13 -.8987 LSA 626.8 MSA 339.8 SSA 83.9

BC3 3.2452 FSP 1700 381 2667.3 $GZ 495.1THA 4.97 ELI 499.4 EL2 336.6 ALF 109.02

LAUNCH DATE DEC 8 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC r.._NIC

RL 147.35 LAL .00

RP 237.65 LAp .50

RC 184.919 GL 6.77

PLANETOCENTRIC CONIC

C3 13.759 VHL 3.709

LNCH AZllATH LNA_H TIME

90.00 13 27 23

80.00 6 57 41

100.00 15 0 58

100.00 8 6 47

110.00 18 35 35

110.00 8 48 39

DIFFERENTIAL CORRECTIONS

TOE .0689 TRA -.6428

ROE -.3093 RRA -.0912

FOE .4757 FRA -.0912

BOE .3169 BRA .6493

TO MARS

LOL 73.95 VL 33,698 GAL .7442 Vl 30.236

LOP 213.56 VP 21.239 GAP 10.51 AZP 231.69 V2 23.123

GP 4.13 ZAL 69.32 ZAP 159.12 (TS 253.79 CLP 159.52

OLA 19.32 RAL 149.79 RAD 8387.5 VEL 11.623 PTH 2.04 VHp 6.203 DPA -.38 RAP 194.17 £CC 1.2264

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2786.74 -28.14 80.86 11.68 93.29 14 13 50 2186.7 -27.39 72.27

4114.84 -2.71 167.23 5.91 61.80 8 G 16 3314.8 -6.46 160.56

2484.97 -29.30 58.35 11.57 93.03 15 42 23 1885.0 -28.49 49.89

3691.83 -1.51 130.17 5.23 60.14 9 11 39 3291.8 -5.47 143.63

2188.93 -32.97 35.34 11.05 99.60 17 12 4 1588.9 -31.29 26.72

3760.64 1.45 138.38 3.40 55.84 9 51 20 3160.6 -3.04 132.17

MID-COURSE ORBIT DETERMINATION ACCURACY

TC3 3.3130 9AU .6118 SGT 2676.2 ST 341.5 SR 479.9 SS 408.7

RC3 .2933 FAU .14211 RRT .4411 CRT -.2207 CRS .9573 CST -.2982

FC3-8.9418 BSAP 9187 SG8 2731.4 LSA 632.1 NSA 326.9 SSA 86.9

BC3 3.3262 FSP 1794 SGI 2687.4 ELI 490.7 EL2 325.8 ALF 106.24

DISTANCE 442.969 EARTH

1.83 AZL 89.28 HCA 137.61 StAA 199.33 ECC .26263 INC

90.35 TAL 8.92 TAp 146.33 RCA 146.98 APO

167.54 ZAE 160.11 ETE 12.72 ZAC 94.60 ETC

EXECUTION ACCURACY

SGR 546.4 963 576.8

RRF -.4883 RTF -v8994

fl23 -.0870 R13 -.9010

SG2 488.3 THA 3.32

LAUNCH DATE DEC 8 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC

RL 147.35 LAL .0O LOt. 75.95 YL

RP 237.31 LAP .4T LOP 214.52 VP

RC 187.1T6 GL 6.53 GP 4.33 ZAL

PLANETOCENTR1C CONIC

C3 13.562 VHL 3.663

LNCH AZMTH LNCH TIN(

90.00 13 22 12

90.00 8 54 36

100.00 14 55 53

100.00 8 3 36

110.00 18 30 43

110.00 8 43 15

OIFFERENTIAL CORRECTIONS

TOE .0818 TRA -.6103 TC3 3.3857 BAU .6168

ROE -.3040 flflA -.0846 RC3 .3293 FAU .14820

FOE .5025 FflA -.1650 FC3-9.4801 8SP 9222

BDE .3102 BRA .8161 BC3 3.4016 FSP 1894

DISTANCE 446.434 EARTH TO MARS

33.654 GAL 1.94 AZL 89.29 HCA 138.57 SMA 198.46 ECC .25956 INC .7130 vl 30.236

21.207 GAP 10.01 AZP 90.33 TAL 9.41 TAp 147.98 RCA 146.94 APO 249.97 VZ 23.157

66.36 ZAP 158.26 ETS 167.56 ZAE 160.81ETE 13.92 ZAC 94.81ETC 255.79 CLP 158.88

OLA 19.62 RAL 146.76 RAO 6367.3 VEL 11.617 PTH 2.04 VHP 6.057 OpA -.27 RAp 194.36 ECC 1.2232

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2TST.50 -28.14 80.91 10.44 93.27 14 8 40 2187.5 -27.39 72.33

4107,78 -z.g4 168.83 4.71 61.82 8 3 4 3507.8 -6.68 160.16

2485.39 -29.51 38.38 10.33 95.02 15 37 19 1885.4 -28.50 49.92

3885.12 -1.74 149.80 4.03 60.13 9 8 21 3285.1 -3.70 143.25

2188.70 -32.96 35.52 9.81 99.61 17 7 12 1588.7 -31.29 26.70

3754.58 1.22 138.06 2.20 55.84 9 47 30 3154.6 -3.28 131.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERN1NATION ACCURACY

9GT 2691.4 SGR 349.6 383 606.2 ST 326.0 SR 474.9 ss 425.7

RRT .4734 RRF -.3242 RTF -.9019 CRT -.208! CRS .9524 CST -.3175

SGB 2747.0 R23 -.0946 R13 -.9034 LSA 637.7 MSA 313.4 SSA 90.1

881 2704.4 8GZ 481.8 THA 5.70 ELI 483.4 ELI 313.3 ALF 104.19

LAUNCH DATE DEC 8 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 20 1985

HELIOCENTRIC COLIC

RL 147.35 LAL .OD

RP 238.98 LAP .44

RC 189.421 GL 6.29

PLAN(TOCENTfllC CONIC

C3 13.383 VHL 3.658

LNCH AZNTH LNCH TIME

90.00 13 17 25

90.00 6 31 16

100.00 14 31 11

100.00 9 0 11

110.00 16 28 9

110.00 8 41 42

DIFFERENTIAL C¢:RRECTION9

TOE .0810 TRA -.5733 TC3 3.4710 BAU .6245

ROE -.2989 RflA -.0777 RC3 .3884 FAU .13476

FOE .5284 FflA -.2483 FC-10.0113 BSP 9100

BOE .3030 BRA .3788 OC3 3.4903 FSP 1993

DISTANCE 449.924 EARTH TO MARS

LOL 73.93 VL 33.612 GAL 2.02 AZt. 89.32 iACA 139.53 SMA 197.62 ECC .25665 INC .6604 vt 30.236

LOP 215.48 VP 21.178 GAP 9.51 AZP 90.32 TAL 9.90 TAp 149.43 RCA 146.90 APO 248.35 V2 23.191

GP 4.52 ZAL 67.42 ZAp 157.38 ETS 167.56 Zk( 161.34 ETE 15.27 ZAC 95.02 ETC 255.78 CLP 157.82

DLA 19.68 RAL 147.74 RAD 6567.3 VEL 11.609 PTH 2.03 VHP 5.915 DPA -.13 RAp 194.53 ECC 1.2202

L-I TIME [NJ LAT |NJ LONG INJ RT ASC XNJ AZIATH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

2787.30 -28.14 80.90 9.23 93.27 14 3 52 2187.3 -27.39 72.31

4102.18 -3.11 188.32 3.54 61.84 7sg 38 3502.2 -6.88 159.84

2484.94 -29.30 58.54 9.11 95.03 15 32 36 1884.9 -28.49 49.68

3879.77 -1.92 149.51 2.88 60.16 9 4 51 3279.8 -5.88 142.96

2187.80 -32.93 35.46 8.59 99.63 17 2 37 1587.8 -31.27 26.64

3749.67 1.03 137.80 1.04 53.83 g 44 12 3149.7 -3.48 131.60

MID-COURSI[ EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2714.4 SGR $34.6 883 637.9 ST 311.1 SR 469.7 SS 440.S

RRT .S044 RRF -.5609 RTF -.g048 CRT -.2239 CRS .9456 CST -.3625

SG8 2770.3 R23 -.1042 R13 -.g069 LSA 643,5 NSA 297.6 SSA 94.1

SGI 2729,3 982 4T6.3 THA 6.07 ELI 478,4 EL2 29T.6 ALF 104.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 6 1964 FLIGHT TIN( 196.00 ARR|VAL OAT[ JUN ZZ 19i5

HELIOCEHTRIC CONIC DISTANCE 453.436 EARTH TO MARS

RL 14T.35 LAL .DO LOL 75.95 VL 33.5TZ GAL 2.10 AZL 89.35 HCA 140.50 $44A 196.84 FCC .25389 |NC .6466 vl 30.256

lP 239.94 LAP .41 LOP 216.45 VP 21.153 GAP 9.02 AZ/P 90.50 TN, tO.3• TAp IS0.6T RCA 146.87 APO 266.62 YZ Z3.224_

RC 191.655 GL 5.98 GP 4.T2 2AL 96.52 ZAp 156.49 [TS 167.§5 ZA( 162.29 ETE 16.79 ZAC 95.23 ETC 255.76 CLP 156.94

PLANE TOCENTfl I C CONIC

C3 13.216 VHL S.656 DLA 19.72 RAL 146.75 MAD 6567.5 VEL 1|.602 PTH 2.03 VHP 5.777 DPA .02 RAP 194.69 ECC $.21?5

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 IS 5 ZT95.99 -28.14 80.00 0.04 93.32 IS 59 31 2166.0 -2T.38 T2.22

90.00 9 47 40 4099.15 -3.25 Iltt.19 2.40 61.85 7 55 58 3498.1 -S.98 159.61

100.00 14 46 $3 2483.51 -29.50 5R.44 7.93 95.09 15 28 16 1883.5 -28.46 49.78

100.00 • 56 33 3875.84 -2.05 149.30 1.74 69.17 g 1 g 3275.6 -S.D1 142.74

110.00 16 21 59 2196.14 -32.93 35.33 7.40 99.72 16 56 22 1586.1 -31.24 26.52

110.00 9 59 0 3745.99 .R9 137.61 359.R0 55.85 9 40 26 3146.0 -S.60 131.40

DIFFERENTIAL C(:NI_CTIGN$ MID-COURSE IrXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0452 111A -.5540 TC3 3.4973 BAU .6222 _;T 2707.8 $GR 561.6 $4;3 669.3 ST 297.2 SIR 464.7 SS 459.5

ROE -.2940 RRA -.OTQe RC3 .4059 FAU .I6122 RRT .5435 RRF -.5968 flTF -.9036 CRT -.tG2G CR$ .940t CST -.$299

FOE .5590 FRA -.324T FC-10.5596 BSP 9378 SG8 2765.5 RZ3 -.1100 R13 -.9062 LSA 649.0 NSA 291.7 SSA 95.9

64)_ .2974 MA .5585 BC3 3.5206 FS4P 2113 $61 2725.5 94;2 488.5 •HA 6.63 EL1 468.8 EL2 290.6 ALF 99.69

LAUNCH DATE DEC • 15)64 FLIGHT TIME 198.00 ARRIVAL DATE JUN 24 1965

X(LI(_EMTRIC CONIC

RL 147.35 LAL .00 LOL 75.R5 VL

RP 239.29 t,.AP .39 LGP 217.42 VP

RC 193,877 GL 5.98 _P 4.94 ZAL

PLAN(TO(ENTR I C CONIC

C3 13. 099" VHL 3.615

LNCH AZMTH LNCH TIN(

90.00 13 9 10

90.00 6 43 49

100.00 14 42 59

100.00 • 52 41

110.00 19 111 2

$10.00 • 34 9

DIFFERENTIAL CDItRECTIONS

TOE .0409 1RA -o3254 TC3 3.5490 RAU .6245

ROE -.2191 RItA -,04_$3 RC3 .4484 FAU .16920

FDE .3902 FNA -,4140 FC-lt.1429 BSR 9427

DOE .2999 MA ,529 =) RC3 3.5742 FSP 2P31

OISTkl_[ 456.972 EARTH TO MARS

33.534 GAL 2.1? AZL 89.39 HCA 14|.47 SMA 196.10 [CC .25128 INC .6111 Vl 30.236

21.132 f, Ap 8.54 AZP 5)0.49 1AL 10.84 TAP 152.31 RCA 146.83 APO 245.38 Y2 23.261

65.64 ZAP 155.56 FT9 167.53 ZAE 163.04 ETE 18.53 ZAC 95.46 ETC 255.77 CLP 156.03

DLA 19.72 RAL 145.77 RAO 6567.5 V[L 11.595 PTH 2.03 VHP 5.642 DPA .19 RAP 194.84 (CC 1.2151

L-I TIN[ INJ LAT INJ LGNG INJ RT AS(: INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2T93.61 -29.13 RO.G3 6.98 93.41 13 55 34 2193.6 -2T.36 •2.05

4095.57 -3.33 166.15 1.28 61.86 7 52 4 3495.6 -7.06 159.4•

2481.12 -_).49 5R.26 6.76 95.18 15 24 20 1881.1 -28.45 49.61

3873.30 -2.14 145).16 .62 60.16 9 57 15 3273.3 -6.09 142.G0

2183.74 -32.5)1 35.15 6.23 99.23 16 54 25 1583.7 -31.20 26.34

3743.44 .79 |37.48 358.75) 55.82 9 36 31 3143.4 -3.70 131.27

NIOoCOURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2712.6 $GR 571.3 SG3 703.2 ST 283.5 SR 459.4 $$ 474.6

RR_ .5783 MtF -.6364 RTF -.5)045) CRT -.1525) CRS .9324 (;ST -.3459

S_ 2772.3 RZ3 -.1194 RI3 -.9077 LSA 654.2 NSA 290.9 $9A 98.9

SGI 2733.5 SG2 462.6 THA 7.15 ELI 462.6 ELI 278.2 ALP 96,47

LAUNCH DATE DEC 8 1964 FLIGHT TIN( 200.00 ARRIVAL DATE JUN 26 1935

HELI_EHTRIC CONIC

RL 14T.35 LAL .00

RP 2§5.94 LAP .35

RC 196.066 GL 5.35

PLANE TOCEHTR ! C CONIC

C3 12. 952 VHL 3.596

LNCH AZ14TH LNCH TIN(

90.00 13 5 43

90.00 6 39 40

100.00 14 39 29

100.00 T 48 35

110.00 16 14 26

110.00 8 30 5

DISTANCE 460.550 EARTH TO MARS

LOt. 75.95 VL 33.498 GAL 2.24 AZL 89.43 HCA 142.44 SMA 195.40 (CC .24860 INC .5741 Vl 30.236

LOP 218.59 VP 21.115 GAP 8.07 AZP 90.46 TAL 11.29 TAp 153,79 RCA 146.76 APO 244.02 V2 25.297

GP 5.17 ZAL 64.79 ZAP 154.60 (T6 167.50 ZA( 163.81 [T( 20.52 ZAC 95.69 (TC 255.76 CLP 155.10

DLA 19.69 RAL 144.82 RAD 6567.5 VEL 11.590 PTH 2.03 VHp 5.511 DPA .38 RAP 194.97 ECC 1.2126

L-| TIN( INJ LAT 1NJ LONG IMJ RT ASC |NJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2780.06 -28.11 SO.3• 5.T4 93.54 13 52 3 2180.1 -2T.33 Tl.T9

4094.57 -3.36 166.10 .18 61.87 T 4T 55 3494.6 -7.10 159.41

24?7.71 -29.46 56.01 5.62 95.31 15 20 47 19TT,T -28.41 45).36

39?2.1T -2,18 149.09 359.52 60.19 8 55 7 3272.2 -6.15 142.54

2180.54 -32,97 34.5)1 5.08 99.97 16 50 49 1580.5 -31.14 26.11

$742.11 .74 137.41 357.70 55.92 9 32 28 5142.1 -3.75 131.20

OIFPEREMTIAL C_RRECTIONS

TO( .0599 TRA -.4994 1C3 3.5889 BAU .$293

ROE -.2942 I_A -.0594 RC3 .45)47 FAU .17552

FOE .6016 FRA -.5076 FC-11.TSOR BSP 9430

DOE .2ili B_A .5014 BC3 $.6229 FSP 2553

MID-COURSE E_[CUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2Tt&.t _ 503.5 S_3 730.6 ST ZTl.O SR 453.9 SS 46T.6

RRT .6126 m8 r -.6736 RTF -.9059 CRT -.1516 CRS .9238 CST °.3669

SfM 277R.1R23 -.125)7 N13 -.9090 LSA 656.5 MSA 270.9 $SA 101.9

SG1 2740.2 _2 457.2 ?HA 7.71 ELI 456.7 EL2 266.2 ALF 97.66

LAUNCH OAT( OEC 9 1944 FL|GHT TIME ZO2.00 ARRIVAL DATE JUN 26 1965

H(LICRENTRIC (CMIC

RL 14T.35 LAL .00

RP 235.59 LAP .$2

RC 196.290 r,L 5.01

PLAN(TOC_NTRIC C(_41C

C3 12.90• VHL 3.5•5)

LMCH AZIdTH LMCM 1|148[

90.00 13 2 43

90.00 6 35 15

100.00 14 36 25

SO0.OO • 44 15

110.00 16 11 IS

110.00 6 25 53

1.04. ?5.95 VL 33.464 GAL

219.36 _P 21.0t)8 GAP

GP 5.42 ZAL 63.5)7 ZAp 153.63 ETS 167.47 ZN[ 164.59 ETE 22.62 ZAC 95.94 ETC 255.76

DLA 19.63 RAL 143.89 RAD 6567.5 VI[L 15.584 PTH 2.03 VHP 5.384 DpA .60 RAP 195.09

L-I TIN( |NJ LAT INJ _ INJ R1 ASC INJ AZMTH INJ T|t_ PO CST TIM |NJ 2 LAT

2•T3.36 -28.09 80.03 4.62 93.71 13 49 58 2175.4 -27.28

4095.11 -3.34 16e.|3 359.10 61.86 T 43 30 3495.1 -T.O6

2473.22 -29.43 37.68 4.50 95.48 |5 17 38 1873.2 -28.36

3872.48 -2.17 145).11 35R.45 60.18 8 48 47 3272.5 -6.12

2176.49 -32.82 34.60 3.96 100,14 18 47 32 1576.5 -31.07

3741.98 .73 13T.40 358.64 35.82 9 29 15 3142.0 -5.?6

DISTANCE 494.109 EARTH TO HARS

2.31 AZl. 89.48 HCA 143.42 SMA 194.74 ECC .24643 IN( .$350 _1

?.80 AZP 90,43 TAL 11.73 TAp 155.14 RCA 146.74 APO 242.?3 V2

OIFF(RENTIAL CORRECTIONS

TOE .03•9 116 -.6989 1C3 3.8330 BAU .825)0

RD£ -.2•94 RRA -.0470 RCS .5449 FAU .18326

FDE .6169 FRA -.8105 FC-12.3986 BSP 9379

DOE .2519 BRA .4Tll BC3 3.6TS6 FSP 2476

HID-COURSE EXECUTION ACCURACY

SGT 2?20.3 _GR S19.8 _;3 7T6.t

RRT .6451RIW -.7099 RTF -.9073

$68 2785.4 RZ5 -.|4|3 R13 -.9110

SGI 2748.3 _,Z 452.R ?HA 8.31

30.239

23.333

CLP 154.15

ECC 1.2108

INJ 2 LONG

71.46

159.44

49.04

142.55

25.81

131.20

ORBIT D(TERNINATION ACCURACY

ST 256.6 _kq 449.t 69 496.¥

CRT -.1762 CRS .9135 CST -.4097

LSA G61,7 NSA 259.5 SSA 105.6

EL1 451.4 EL2 252.7 ALF 98.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 8 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 50 1965

HELIOCENTRIC CONIC DISTANCE 467.TO7 EARTH TO MARS

RL 147.35 LAL .00 LOt. 75.95 VL 33.431 GAL 2.38 AZL 89.51 HCA 144.40 3Mk 194.11 ECC .24423 INC .4941 vl 30.236

RP 235.24 LAP .29 LOP 220.34 Vie 21.088 GAP 7.14 AZP 80.40 TAL 12.15 TAP 156.55 RCA 146.70 APO 241.52 V2 23.569

RC 200.460 GL 4.64 GP 5.66 ZAL 63.18 ZAP 152.62 ET$ 167.42 ZA( 165.35 ETE 25.46 ZAC 96.19 ETC 255.75 CLP 153.17

PLANI[TOCENTR IC CECIl C

C3 12.692 VHL 3.563 0LA 19.53 RAL 142.99 RAD 8567.5 VEL 11.579 pTH 2.03 VHP 5.260 DPA .84 RAP 195.20 ECC 1.2089

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

gO.DO 13 O 12 2769.37 -28.07 79.59 3.53 93.92 13 46 22 2169.4 -27.23 71.03

go.D0 6 30 55 4097.29 -3.27 166.25 358.05 61.86 7 38 50 3497.3 -7.01 159.56

100.00 14 33 47 2467.80 -29.39 57.27 3.40 95.70 15 14 55 1867.6 -28.29 48.63

100.00 7 39 39 3874.27 -2.11 14R.21 337.41 80.18 8 44 13 3274.3 -6.06 142.65

110.00 19 8 25 2171.34 -32.76 34,23 2.85 100.38 16 44 37 1571.5 -3D.99 25.45

110.00 8 21 31 3743.09 .78 137.48 333.81 33.82 9 23 34 3143.1 -3.71 131.25

DIFFERENTIAL CCRRECT|ONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0338 TRA -.4470 TC3 3.6465 BAU .6270 $67 2708,5 $GR 617.3 SG3 814.0 ST 247.8 9R 442.2 SS 510.3

ROE -.2?46 RRA -.0383 RC3 ,3983 FAU .19107 RRT .6?80 RRF -.7448 RTF -.9069 CRT -.1691 CRS .9038 CST -.4231

FOE .$369 FRA -.7146 FC-13.0328 B3P 9465 $68 2777.9 R23 -.1532 R13 -.9112 LSA 664.7 MSA 252.8 SSA 107.8

BO( .2767 BRA .4487 BC3 3.6R53 FSP 2614 $61 2741.5 $62 448.3 THA 9.03 ELI 445.1 EL2 242.7 ALF 97.72

LAUNCH DATE DEC 8 1964

HELIOCENTRIC COLIC

RL 147.35 LAL .00 LCL 75.85 VL

RP 234,89 LAP .28 LOP 221.32 VP

RC 202.623 GL 4.25 GP S.96 ZAL

PLANETOCENTRIC CONIC

C3 12.388 VHL 5.548 DLA 19.39 RAL 142.10 RAD 6567.5 VEL 11.375 PTH

33.400 GAL

21.077 GAP

82.42 ZAP 151.58 ET9 187.37 ZAE 186.12 ETE

FLIGHT TIlE 208.00 ARRIVAL DATE JUL

D|STANCE 471,325 EARTH TO HARS

2.44 AZI. 89.33 HCA 145.38 SMA 193.52 ECC .24213 INC .4512 vl

6.69 AZ1P 90.37 TAL 12.56 TAP 157,94 RCA 146.67 APO 240.38 V2

28.34 ZAC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 58 10 2762.10 -28.03

90.00 6 25 35 4101.00 -3.15

100.O0 14 31 58 2460.82 -29.33

100.00 7 34 49 3877.32 -2.00

110.OO 16 3 56 2163.67 -32,89

110.00 8 16 88 3743.44 .87

OIFF(RENTIAL CCItRECTIONS

TOE .0363 TRA -.4215 TC3 3.9683 BAU .6274

ROE -.2896 RRA -.0288 RC3 .9566 FAU ,19942

FOE .6485 FRA -.8288 FC-13.7149 BSP 9409

BOE .2721 BRA .4225 BC$ 3.7278 FSAP 2730

2 1965

30.236

23.405

96.46 ETC 255.74 CLP 152.16

2.02 VHP 5.139 DpA 1.10 RAp 195.29 ECC 1.2072

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.06 2.46 94.19 13 44 12 2162.1 -27.16 70.51

166.46 337.03 61.84 7 33 34 3501.0 -6.89 159.77

36.77 2.33 95.96 13 12 37 1860.8 -26.21 48.15

149.39 356,39 60.17 8 39 26 3277.5 -5.95 142.83

33.78 1.76 100.61 16 42 2 1565.7 -30.88 25.03

137.58 354.60 53.83 9 19 23 3145.4 -3.62 131.38

MID-COURSA[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2702.6 36R 639.6 863 854.5 ST 237.5 SR 435.9 SS 518.4

flRT ,7076 RflF -,7778 flTF -.9075 CRT -.2051 CRS .8917 CST -.4713

S_ 2777.3 R23 -.1665 R13 -.9125 LSA 665.9 MSA 243.5 9SA 111.3

861 2741.3 862 445.6 THA 9.77 EL1 439.7 EL2 230.4 ALF 98.81

LAUNCH DATE DEC 8 1964

HELIOCENTRIC CONIC

RL 147.35 LAb .00 LOt. 75.95 VL 33.370

RP 284.53 LAP .22 LOP 222.31 VP 21.071

RC 204.770 GL 5.63 GP 6.26 ZAL 61.69

PLANETOCENTRIC CONIC

C3 12.493 VHL 5.535 DLA 19.22 RAL 141.25

LNCH AZMTH LNCN TIME L-I TIME INJ LAT

90.00 12 5E 38 2753.49 -27,99

gO.D0 6 20 16 4106.37 -2.98

tOO.DO 14 29 52 2452.82 -29.29

100.00 7 29 42 3882,27 -1.84

110.00 16 5 50 2158.81 -32.60

110.00 8 12 13 3749.05 1.00

DIFFERENTIAL C_RRECTIONS

TOE .0376 TRA -.3997 TC3 3.6761 BAU .8256

ROE -.2646 RRA -,0187 RC3 .7195 FAU .20804

FOE .6573 FRA -.9473 FC-14.4169 BSP 9413

BOE .2673 BRA .4001 6C3 3.7459 FSP 2898

LAUNCH DATE DEC 8 1964

HELIOCENTRIC COLIC

RL 147.35 LAL .OO LOt. 75.95 VL 33.342

RP 234,17 LAp .19 LOP 223.29 VP 21.068

RC 209.900 GL 3.39 GP 6.58 ZAL 60.99

PLAN(TOCENTRIC C(_N|C

C3 12.406 VHL 3.522 DLA 19.01 RAL 140.41

LNCH AZMTH LNCH TIM( L-1 TIME INJ LAT

gO.DO 12 55 35 2743.50 -27.93

90.00 6 14 40 4113.39 -2.75

IOO.OO 14 28 36 2443.57 -29.22

100.00 T 24 20 3888.55 -1.62

110.00 16 2 8 2150.93 -32.50

110.00 8 7 17 3733.95 1.19

DIFFERENTIAL CORRECTIONS

TOE ,0404 TRA -.3785 TC3 3.6739 BAU .8232

ROE -.2596 RRA -.0079 tiC3 ,7872 FAU .21691

FOE .6629 FRA-I.0733 FC-13.1369 BSP 9388

80E .2627 BRA .3786 BC3 3.7573 FSP 3052

FLIGHT TIME 208.00 ARRIVAL DATE JUL 4 1965

DISTANCE 474.961 EARTH TO MARS

GAL 2.50 AZL 89.59 HCA 146.36 9MA 192.96 ECC .24014 INC .4058 vl 30.236

GAP 6.24 AZP 90.34 TAL 12.96 TAP 159.32 RCA 146.63 APO 239.30 V2 23.442

ZAP 150.52 (T3 167.30 ZAE 166.66 ETE 32.12 ZAC 96.74 ETC 255.73 CLP 151.13

RAD 8567.5 VEL 11.571 PTH 2.02 VHP 5.023 OPA 1.39 RAP 195.37 ECC 1.2056

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.44 1.41 94.50 13 42 31 2153.5 -27.07 69.89

166.76 356.02 61.83 7 28 42 3506.4 -6.72 160.08

56.18 1.27 96.26 15 10 45 1852.8 -28.11 47.57

149.65 355.39 80,16 8 34 25 3282.3 -5.79 143.10

33.27 .G9 100.90 16 39 49 1558.8 -30.75 24.54

137,77 353.61 55.83 9 14 42 3149.0 -3.49 131.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2686.4 SGR 666.1 363 896.4 8T 226.4 8R 429.4 SS 525.6

RRT .7357 RRF -.8085 RTF -.9071 CRT -.2345 CRS .8789 CST -.5119

3GB 2769.7 R23 -.1807 R13 -.9131 LSA 666.2 MSA 239.4 SSA 114.1

861 2733.9 862 443.6 THA 10.61 EL1 433.9 EL2 219.7 ALF 99.59

FLIGHT TIME 210.00 ARRIVAL DATE JUL 6 1965

DISTANCE 478.615 EARTH TO MARS

GAL 2.38 AZL 89.64 HCA 147.35 SMA 192.44 ECC .23826 INC .3583 vl 30.236

GAP 5.80 AZP 90.30 TAL 13.34 TAP 160.69 RCA 146.59 APO 236.29 V2 23.479

ZAP 149.42 ET8 167.23 Z/dE 167.56 ETE 36.30 ZAC 97.04 ETC 255.73 CLP 150.07

RAD 6567.5 VEL 11.567 PTH 2.02 VHP 4.909 DPA 1.72 RAp 193.44 ECC 1.2042

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

77.71 ,38 94.86 13 41 18 2143.5 -26.96 69.18

167.15 355.04 61.81 7 23 13 3513.4 -6.50 160.47

55.50 ,24 96.61 15 9 19 1843.6 -28.00 46.91

149.99 354.41 60.15 8 29 9 3288.6 -5.58 143.44

32.68 339.64 101.24 16 37 59 1550.9 -30.61 L_.97

138.03 352.65 55.84 9 9 51 3154.0 -3.30 131.82

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2669.5 $GR 697.1 863 939.6 ST 220.2 9R 422.6 SS 531.8

RRT .7610 RRF -.8367 RTF -.9067 CRT-.2756 CRS .8651 CST -.5565

866 2759.0 R23 -.1958 R13 -.9137 LSA 666.0 MSA 229.7 SSA 116.7

961 2723.2 SG2 443.3 THA 11.55 EL1 428.3 EL2 208.9 ALF 100.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

ARRIVAL DATE JUL R 1965

EARTH TO NARS

SNA 191.94 ECC .23648 INC .3076 Vl 50.256

TAp 162.05 RCA 146.55 APO 237.33 VZ 25.517

[T[ 41.15 ZAC 97.36 ETC 255.72 CLP 148.98

VHp 4.799 OPA 2.07 RAp 195.49 ECC 1.2029

|NJ TIN[ PC) CAT TIN INJ Z LAT INJ E LONG

13 40 35 2132.1 -26.84 68.36

7 17 27 3522.1 -6.23 160.97

15 8 ZO 1833.0 -27.66 46.16

8 23 38 3296.4 -5.52 145.88

16 36 30 1542.0 -50.44 23.33

9 4 50 3160.2 -3.06 132.15

LAUMCH DATE DEC R 1964 FLIGHT TIN( 212.00

HELIOCENTRIC CONIC DI STANCE 482.285

RL 147.35 LAL .DO LOL 75.95 VL 33.315 GAL Z.Q1 AZL 89.69 HCA 148.34

RP 233. SO LAp .16 LOP E24.28 VP 21.067 GAP 5.3T AZP 9D.28 TAt. 13.71

RC 209.011 6L 2.92 GP 6,92 ZAL 80.32 ZAP 148.29 ETA 167.15 ZA( 168.20

PLANETOCENTRIE CONIC

¢3 1E.3ET VHL 3.511 DLA 18.78 RAL |39.8| RAO 656T.5 V(L 11.563 PTH Z.DZ

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH

SO.DO 12 55 2 2732.08 -2T.68 TD.R8 359.37 95.27

90.00 6 8 45 4122.09 -Z.4T 16T.63 354.08 61.78

SOD.DO 14 Z? 47 Z4SS.O0 -29.13 54.73 359.22 97.01
• 1DO.DO

T 19 41 $999.39 -1.$9 130.42 353.46 80.14

110.00 16 0 49 2141.9T -32.38 $2.01 328.60 101.62

110.00 8 2 9 STIO.19 1.43 138.55 351.72 55.84

DIFFERENTIAL C_mRECTION9 MID-COURSE EX£CUTION ACCURACY

TIDE .0458 TNA -.$395 TCS 3.8644 8AU .eL_03 SAT 2647.6 SGR 733.1SG3 984.9

ROE -.2541RWA .0038 RCS .NO9 FAU .22622 RflT .7834 RRF -.8621RTF -.9058

FOE .659T FRA-I.208Z FC-SS.84NI4 R_ 9347 _ 2T47.2 R23 -.2120 R13 -.9142

BOE .2582 IRA .3395 BCS 3.7642 FSP 3210 $GI 2710.9 SGZ 445.0 •HA 12.58

LAUNCH OAT( DEC 8 1964

14(LIOCENTRIC CGNIC

ORBIT DETERMINATION ACCURACY

ST 214.6 SiR 415.0 SS 534.3

CRT -.$362 CRS .8464 CAT -.6165

LSA 662.9 MSA 223.5 SSA 118.6

EL1 423.1 ELI 198.3 ALF 102.69

FLIGHT TIN( 214.D0 ARRIVAL DATE JUL 10 1965

DISTANCE 485.972 EARTH TO MARS

RL 147.$5 LAL .00 LOL 75.95 VL 53.289 GAL 2.86 AZL

RP 239.44 LAp .13 LOP 223.28 VP 21._9 GAP 4.95 A_P

RC 211.104 _d. 2.41 (As 7.29 ZAL 59.69 ZAP 147.19 ETS

PLAN(TOCENTRIC CONIC

C3 12.254 VHL 3.501DLA 19.47 RAL 138.82 RAO 6567_5 VEL

LNCH AZMTH LNCH TIRE L-I TIRE INJ LAT

90.00 12 35 1 2•IS.l• -27.79

90.00 6 2 31 4132.49 -2.14

100.00 14 2T _/' 2421.07 -29.03

1OO.00 • 12 43 5905.83 -1.04

110.00 15 59 53 2131.69 -32.24

liD.DO • 36 49 3797.79 1.72

DIFFERENTIAL C©RR(CTION$

TO( .D319 TRA -.3413 TCS 3.6429 BAu .6163

ROE -.2484 RRA .0164 RC3 .9402 FAU .233•5

FOE .6519 FRA-|.3483 FC-18.8552 BSP 9318

ROE .25ST BRA .5419 K3 }.7817 FRIP 3372

89.75 HCA 149.33 SNA 191.47 (CC .23479 INC .253T vl 30.236

90.22 TAL 14.06 TAp 183.39 RCA 146.51 APO 236.42 V2 23.555

187.D6 ZN[ 188.76 [T[ 46.75 ZAC 97.69 (TC 255.71 CLP 147.86

11.560 PTH

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

75.95 358.38 95.73 13 40 20

168.22 353.14 61.76 7 11 25

55.85 358.21 97.46 15 7 48

150.94 352.53 60.12 8 17 51

31.25 357.57 102.04 16 35 25

138.75 350.80 55.85 8 59 36

NID-COURSE EN(CUTION ACCURACY

SAT 2628.3 _ 7T4.2 SG3 1031.4

RRT .8029 _ -.8846 RTF -.9046

SrdS ZTSO.? 923 -.2296 R13 -.9146

SGI 2613.6 SG2 448.8 THA 13.74

2.02 VHP 4.693 DPA 2.46 RAP 195.53 [CC 1.2017

PO CAT TIM INJ 2 LAT INJ 2 LONG

2119.2 -26.69 87.45

$532.5 -5.90 161.55

1821.1 -27.69 45.31

3305.8 -5.01 144.40

1531.9 -$0.24 22.60

3167.8 -2.77 152.55

ORBIT DETERMINATION ACCURACY

ST 210.4 $R 40T.l 9S 335.6

CRT -.4019 CRS .8298 CAT -.8719

LSA 658.9 NSA 218.T SSA 121.9

EL1 418.1 EL2 18T.6 ALF 104.78

LAUNCH DATE DEC 8 1964 FLIGHT TIN( 216.00 ARRIVAL DATE JUL 12 1965

HELIOCEHTRIC CONIC OISTANC( 489.875 EARTH TO MARS

RL 14T.35 LAL .DO LOt. 75.95 VL 33.285 GAL 2.71 AZL 89.80 HCA 150.33 SmA 191,02 ECC .25520 INC .1858 vl 30.83S

RP E33.0T LAP .10 LOP 226.27 VP 21.074 GAP 4.53 AZP 90.17 TAt. 14.40 TAp 164.73 RCA 146.48 SPO 235.57 VE 25.593

RC 219.1T9 GL 1.6T GP 7.89 ZAL 59.09 ZAP 145.93 ETA 166.97 ZA[ 169.20 ETE 53.|3 ZAC 98.04 ETC _55.69 CLP 146.71

PLAN(TOCEHTRIC. CONIE

C3 12.169 VHL S.491 DLA 18.13 RAL 138.D8 _AO 8587.5 VI[L II.55T PTH 2.02 VHP 4.590 DpA 2.89 RAp I95.55 (CC 1.2006

LNCH AZNTH LNCH TIN( L-I TIH[ INJ LAT

SO.OO 12 55 30 2704.73 -2T.88

90.DO 5 35 56 4144.88 -l.T3

100.00 14 2? 36 2407.•0 -28.91

100.00 • 8 31 5918.92 -.88

110.00 15 59 22 2120.59 -32.0T

110.00 T 51 14 3T•8.8D 2._

DIFFERENTIAL CatRECTIONs

TOE .0591 TRA -.3251 TC5 3.8199 BAU .8122

ROE -.2429 RRA .0302 RCS 1.0269 FAU .24572

FOE .6337 FRA-1.494T FC-1T.4532 RIP 9249

BIDE .Z494 BRA .$285 RCS S.7570 FSP 3547

LAUNCH DATE REC 6 1984

HELIOCENTRIC C_NIC

RL 14T.33 LAL .00 LOt. 75.93 VI. 35.242 GAL

RP 292.70 LAP .OT LOP 22•.2T VlP 21,080 GAP

IMJ LQNG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM INJ Z LAT INJ 2 LONG

74.90 351.39 98.24 13 40 34 2104.? -26.52 66.45

168.89 352.22 61.73 T 5 1 3544.7 -5.51 162,24

52,88 357.22 97.96 15 7 44 1807.7 -27.51 44.36

151.55 351.62 80.11 8 11 48 3316.9 -4.63 145.01

30.41 356.58 102.51 16 34 43 _520.6 -30.02 21.80

139.22 349.92 55.87 8 54 11 3176.8 -2.43 153.02

NID-COUfl8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SAT 2588.9 _ 821.5 SG3 1080.0 ST 208.6 SR 398.5 SS 555.

RRT .8|95 RRF -.9044 RTF -.9030 CRT -.4761CRS .8084 CAT -.7244

2714.2 923 -.2453 RIS -.9152 LSA 653.6 MSA 215.3 SSA 123.5

$61 2875.8 2GZ 455,2 •HA 15.03 EL1 413.6 ELZ 178.7 ALF SO?. 24

FLIGHT TIN( 218.00 ARRIVAL DATE JUL 14 1965

DISTANCE 493.394 EARTH TO MARS

2.75 AZL 09.66 HCA 151.33 SNA 190.80 ECC .23170 INC .1354 vl

4.12 AZP 90.12 TAL 14.72 TAP 166.D5 RCA 148.44 APO 234.T7 V2

30.236

23.631

145.52RC 215.258 GL i.SO GP 8.12 ZAL 38.32 ZAp 144.70 ETA 169.87 2A[ 169.49 ETE 60.22 ZAC 98.42 ETC 255.68 eLF
PLAN[TOCENTNIC CONIC

C3 12.129 VHL 3.463 DLA 17.74 RAL 137.32 RAO 8587.5 VI[L 11.535 PTH 2.02 VHp 4.491DFA 3.35 RAp 195.56 ECC 1.1996

LNCH AZMTH LNCH TIN( L-I TIN[ INJ LAT INJ LGN4; INJ RT A$C INJ AENTH |HJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 58 30 2888.88 -27.55 73.75 356.42 98.81 13 41 19 2088.7 -26.32 65.29

90.00 5 49 1 4158.84 -1.30 189.87 551.35 81.71 6 58 20 3558.6 -5.07 163.03

100.00 14 28 15 2392.85 028.78 31.80 558.24 98.51 15 8 7 1792.6 -27.29 43.31

100.00 6 59 58 5929.71 -.23 132.23 350.73 60.11 8 5 28 3329.7 -4.20 145.TE

110.00 15 59 17 2106.05 -51.86 29.88 555.55 103.04 16 34 25 1508.0 -29.76 20.91

110.00 7 43 25 3787.29 2.46 159.7• 349.05 55.90 8 48 53 3187.3 -2.03 133.56

DIFFEREMTIAL CGRRECTION8 NID-COUflR[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0889 TRA -.310a TC3 3.5•44 BAU .8074 SGT 2549.5 S_R 874.9 SG3 1129.8 ST 210.4 SR 388.9 SS 532.5

ROE -.2353 RRA .0451RCS 1.1205 FAU .25590 RRT .9329 IMF -.9214 RTF -.9009 CRT -.5605 CRS .7826 CAT -.7T08

FDE .809T FRA-|.RSOl FC-18.2858 RmP 9181 SG8 2895.3 fl23 -.2622 913 -.915T LSA 646.3 MSA 214.2 SSA 124.1

ROE .2453 8RA .3158 BCS 3.7459 FSP 5728 SAt 2654.9 SG2 465.0 THA t6.47 EL1 410.1 ELI 165.5 ALF 110.30
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JPI_TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE DEC 8 tDS4

HELIOCEHTRIC CONIC

RL 14T.38 LAL .00

RP 232.32 LAP .03

RC RIT.RTS GL .88

PLAN[TOCENTRIC CONIC

C3 12.078 VHL 3.4?5

LMCH AZMTM LNCH T|M_

90.00 12 58 3

90.00 5 41 44

100.00 14 28 23

100.00 8 53 5

110.00 15 59 37

110.00 T 39 20

FLIGHT TIM( 220.00 ARRIVAL OAT[ JUL 16 1955

DISTANCE A9?.IE? EARTH TO HARS

LOL 75.95 YL 33.220 GAL E.80 AZL 89.83 HCA 152.33 SMA 190.21 ECC .23027 INC .0698 Vl 50.256

LOP 228.27 VP 21.089 GAP 3.T2 AZP 90.06 TAL 15.03 TAp 167.36 RCA 146.41 APO 234.01 v2 23.670

GP 8.58 ZAL 57.98 ZAP 143.42 ETS 166.T8 ZN[ 169.60 ETE 87.88 ZAC 98.82 (TC 255.67 CLP 144.31

DLA 17.30 RAL 138.60 RAO 6567.5 VEL 11.553 PTH 2.02 VHP 4.398 DPA 3.86 RAP 195.56 ECC 1.1987

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT ZHJ 2 LONG

2670.95 -27.40 72.47 355.46 97.43 13 42 34 2070.9 -26.09 64.05

4174.51 -.T8 170.56 350.45 61.69 6 51 18 3574.5 -4.56 163.92

2378.41 -88.59 50.61 355.26 99.11 15 8 59 1776.4 -27.04 42.15

5944.28 .2? 153.05 349.8T 60.11 7 58 49 3344.3 -3.71 146.52

2094.11 -35.66 28.45 354.55 103.61 18 34 31 1494.1 -29.47 19.93

3799.34 2.92 140.40 348.21 55.93 8 42 40 3199.3 -1.57 134.19

DIFFERENTIAL C_RRECTION8

TOE .O?RG TRA -.2975 TC3 3.5213 8AU .6017

RDE -.2282 RRA .06_8 RC3 1.2220 FAU .86829

FOE .5758 FRA-l.8144 FC-19,0910 BSP 9099

8DE .2414 BRA .3038 BC3 3.T273 FP 3909

LAUNCH DATE DEC 8 1964

HID-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

SGT 2504.0 SGR 835.0 SG3 1180.8 ST 214.3 SR 378.5 SS 529.5

tiNT .8838 RRF -.9359 RTF -.8983 CRT -.6388 CRS .7531CST -.7966

SG8 8872.9 R23 -.2779 RI3 -.9164 LSA 638.4 NSA 216.7 SSA 122.3

$¢,1 2689.8 SGZ 4Y8.I THA 18.10 EL1 40T.0 ELI 153.4 ALF 113.39

FLIGHT TIME 222.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC C(3NIC DISTANCE 50_.874 EARTH TO MARS

RL 147.35 LAL .00 LQA. 75.95 VL 33.200 GAL 2.84 AZL 90.O0-1TCA 153.33 SMA 189.84 ECC .22893 IHC .0000 Vl 30.236

RP 231.93 LAP .00 LOP 229.28 VlP 21.101 GAP 3.32 AZP 90.00 TAL 15.32 TAp 168.66 RCA 146.38 APO 233.30 V2 23.709

RC R19.L_D5 r_. .01 GP 9.09 ZAL 57.48 ZkP 142.11ET$ 166.64 ZAE 169.49 (TE 75.84 ZAC 99.26 (TC 255.65 CLP 143.05

PLAN[TOCENTR|C C_IC

C3 12.028 _tAL 3.488 DLA 18.80 RAL 135.90 RAD 658T.5 XEL 11.551PTH 2.02 VHP 4.304 DpA 4.42 RAp 195.54 ECC 1.1980

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 0 8 26§1.44 -ET.EZ 71.07 354.50 98.11 13 44 20 2051.4 -25.62 62.66

90.00 5 34 3 4192.35 -.El 171.55 349.80 61.68 6 43 55 3592.4 -3.99 164.92

100.00 14 31 2 8338.89 -88.39 49.30 334.29 99.77 15 10 21 1738.3 -26.75 40.88

100.00 8 45 50 3960.73 .82 153.95 349.02 60.12 7 51 51 3360.7 -3.16 147.43

110.00 18 O 23 2078.75 -31.41 27.33 353.55 104.83 16 35 2 1478.7 -29.14 18.86

110.00 T 32 38 3813.04 3.45 141.11 347.38 55.97 8 36 31 3213.0 -1.04 134.91

DIFFERENTIAL CGRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0913 I_A -.2874 TC3 3.4809 BAU .5984 SGT 2438,0 8GR 1002.7 863 1233.3 ST 223.8 SIR 366.4 SS 523.5

RDE -.2188 RRA .OTR8 RC3 1.3388 FAU .ETTO7 RRT .8514 flRF -.9482 RTF -.6949 CRT -.T183 CRS .T152 CST -.6061

FOE .5853 FRA-l.9848 FC-19.9418 BSF 900T SC_ 2838.9 R23 -.2928 R13 -.9172 LSA 627.8 MSA 224.1 93A 118.6

80E .2380 8RA .2988 8C3 3.7088 F_P 4095 $G1 2606.1 SG2 495.7 THA 19.92 ELI 405.7 EL2 140.6 ALF 117.22

LAUNCH DATE DEC 6 1954

HELIOCENTRIC CONIC

RL 14?.35 LAL .OO

RP 231.57 LAP -.03

RC 221.297 GL -.Tt

PLANETOCENTRIC CONIC

C3 11.98T VHL 3.468

LNCH AZIATH LNCH TIME

SO.DO 13 2 48

90.00 5 25 5T

tOO.O0 14 33 14

100.00 8 38 12

110.00 18 I ST

110.00 ? E8 18

FLIGHT TIME 224.00 ARRIVAL DATE JUL 20 1965

DISTANCE 504.655 EARTH TO MARS

LOt. 75.65 VL 33.160 GAL 2.67 AZL 80.07 HCA 154.34 SMA 189.49 ECC .22766 1NC .0734 vl 30.236

LOP 230.29 VP 21.114 GAP 2,93 AZP 69.93 TAL 15.60 TAP 169.94 RCA 146.35 APO 232.62 V2 23.748

GP 9.63 ZAL 57.01 ZAP 140.75 ET3 166.52 ZAE 169.16 ETE 63.74 ZAC 99.73 ETC 255.64 CLP 141.77

DLA 16.25 RAL 135.21RAD 8567.5 VEL 11.549 PTH 2.02 VHP 4.217 DpA 5.03 RAP 195.52 ECC 1.1973

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2630.05 -2T.01 69.54 353.55 98.85 13 46 38 2030.0 -25.51 61.19

4212.29 .44 172.67 346.76 61.89 6 36 9 3612.3 -3.35 166.03

2338.40 -28.15 47.87 353.33 100.49 15 12 12 1736.4 -26.42 39.50

3979.17 1.45 154.96 348.20 60.14 7 44 31 3379.2 -2.53 148.44

2061.83 -31.12 26.09 352.56 104.91 16 35 59 1461.8 -28.75 17.69

3688.50 4.04 141.92 346.58 56.03 8 30 6 3228.5 -.45 135.71

DIFFERENTIAL C_NRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1043 TRA -.2788 TC3 3.3873 8AU .5907 _T 2400.4 8GR 1078.6 SG3 1267.2 ST 235.3 8R 353.2 SS 519.1

ROE -.2104 flRk .0985 RC3 1.4534 FAU .28798 RRT .8567 flRF -.9585 RTF -.8908 CRT -.7858 CRS .6716 CST -.7849

FOE .4641 FRA-E.1654 FC-20.7989 2_P 8908 _ 2631.8 R23 -.3053 R13 -.9|65 LSA 617.4 NSA 236.7 SSA 112.2

8DE .2348 liRA .2658 BC3 3.8880 FSF 4285 SGI 2380.2 SG2 517.6 THA 21.99 EL1 405.1 EL2 127.1 ALF 121.04

LAUNCH DATE DEC 8 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 22 1965

EARTH TO MARS

155,35 SMA 189.15 ECC .22646 IN(: .1551 vl 30.236

15.85 TAP 171.21 RCA 146.32 AI_) 231.99 VZ 23.788

188.39 ETE 81.27 ZAC 100.23 ETC 255.62 CLP 140.44

HELIOCENTRIC CONIC DISTANCE 508.410

RL 147.35 LAL .00 LOt. 75,93 VL 33.162 GAL E.91 AZL 90.16 HCA

RP 231.20 LAP *.08 LOP 831.30 _p 21.129 GAP 2.33 AZ1P 89.86 TAL

RC 2R3.281 GL -1.49 GP 10.29 ZAL 56.58 ZAP 139.35 ETS 168.39 zN[

PLAN(TOCENTRIC CONIC

C3 11.932 VHL 3.43T OLA 13.82 RAL 134.55 RAO 6567.3 VEL 11.34T PTH 2.02 VHP 4.133 DpA 5.69 RAP 195.48 (CC 1.1967

LNCH AZ14TH LNCM TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME

90.00 13 6 2 E806.64 -26.T3 67.88 352.59 99,65 13 49 28

90.00 S 17 24 4834.46 1.15 173.90 347.93 61.70 6 2T 59

100.00 14 35 58 2318.59 -27.8T 46.31 338.36 101,27 13 14 35

100.00 I 30 9 3999.74 2.15 156.09 347.39 60.18 ? 36 48

110.00 18 3 20 2043.23 -30.79 84.75 351.56 105.64 16 37 23

110.00 7 19 18 3845.87 4.TO 142.84 34§,81 36.10 8 23 22

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1183 TRA -.2725 TC3 3.2988 BAU .5847 $GT E336.T Sr, dl 1162.9 $63 1341.2

ROE -.1988 RRA .1214 RC3 1.3839 FAU .29896 flflT .8592 RRF -.9889 RTF -.8856

FDE .3888 FRA-2.5530 FC-21.8531 8SAP 8816 SG8 2610,1 R23 -.3157 RI3 -.9201

BOE .2321BRA .2983 8C3 3.6592 FSP 4480 $G1 8552.T 8DE 544.7 THA 24.33

PO CST TIM INJ 2 LAT INJ 2 LONG

2006.6 -25.15 59.56

3634.5 -2.64 167.27

1716.G -26.03 37.gg

3399.T -1.84 149.37

1443.2 -28.34 16.41

3245.9 .21 136.62

ORBIT DETERMINATION ACCURACY

3T 251.1 SR 338.2 SS 516.0

CRT -.8423 CRS .6196 CST -.7331

LSA 606.4 MSA 255.3 S6A 103.6

EL1 403.8 EL2 112.8 ALF 125.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LA_lCtt OklE DEC 9 1964

HELIO(ENTRIC CECil 1C

RL 147.35 LkL .GO LOt. 75.95 YL 35.144

RF 83Q.98 LAP -.10 LOP ZSZ,S2 WP 21.147

RC 225.247 GL -='.34 GP 10.83 ZAL S6.1D

ImL A_TOCENTR 1 C C_A! C

C3 11.R63 VNL 3.453 DLA 14.82 RAL 153.$9

LNCH A_ITH LNCH TIM( L-I TIM( |NJ LAY

90°00 15 8 SE 2$81.07 -23.45

SO.DO 5 8 61 4259.04 1.94

rOD.DO 14 39 1T I_Rt.TI -2T.$4

100.00 6 21 $8 402Z.SZ 2,92

110.00 18 5 $3 20ZE. 80 -$D,41

110.00 T 11 5i 3_iS.3O 5.43

Oi FFENENT 1AL C(_RECTI ONS

TO( .1541 TRA 0.s'191 TC3 -3.1999 8AU .5788

-.16fdb RttA .1457 RC3 t.T2TQ FAD .StOrE

FOE .1806 FRA-2.5464 FC-_.Sll4 BDP 8750

SO( .sPZ99 BRA .3061 8C3 3.83_ FDP 4874

LAUNCH DATE DEC 8 1DE4

HELIOCENTRIC CONIC

RL 147.33 LAt. .00 _ T5.95 VL 33.118

RID 230.63 LAP -.13 LOP 233.35 VP 25.11H5

MC Z27.193 GL -3.28 r_P 11.59 zAL 55.84

PLANETQC2NTR I C CONIC

C3 11.I)03 _ S.450 OLA 14.14 RAL 135.15

LNCH AZNTH LNCH TIM( L-| TIN( INJ LAT

90.00 18 14 20 1553.15 -13.0J

90.00 4 68 46 421HI.22 2.82

100.00 14 43 11 22_.59 -17.18

tOO.O0 8 11 36 4048.02 3.78

110.00 18 8 17 L_DO0. $8 -ZD.H

110.0D 7 4 0 3887. O0 6.23

DIFFERENTIAL C.DitRt[CTi ORS

?DE .1303 TRA -.2875 TCS 3.0880 B&U .5753

RDE -.1711 RRA .1718 2C3 1,8812 FAU .$2117

FOE .t756 FOA-1.TSt9 FC-23._00 6RP 6657

8DE .2285 BRA .3185 BCS S.8184 FSP 4874

FLIGHT TIN( 218.00 ARRIVAL DATE JUL 24 1965

DISTANCE 511.199 EARTH TO MARS

GAL 2.94 AZL 90.14 HCA 158.37 SNA 188.04 ECC .22536 INC .2427 vt $0.254

GAP 1.IS AZP OD.78 TAL 18.10 TAp 171.47 RCA 143.28 APO 251.39 V2 23.827

ZAP 137.81ET8 168.15 2A[ 18T.Tg ETE 93.15 ZAC 100.78 ETC 255.60 CLP 139.00

SAD 8537.5 VEL 11.546 pTH 1.0l VHP 4.053 DPA S.41 RAP 195.44 ECC 1.196Z

INJ LQNG 1NJ RT A$C INJ AZMTH INJ 1I!4[ PO CST 1IN IHJ 2 LAT INJ 2 LOHG

iS.OF 351.64 100.51 13 51 53 1981.1 -24.73 57.RZ

I75.17 347,15 61.74 6 12 21 SDSD.O -1.85 108.65

44.61 351.39 101.10 15 17 29 1692.T -25.60 $6.55

157.$3 345.81 60.24 7 28 40 3421.8 -1.06 150.85

15.28 350,38 IO6.4S 18 39 15 1421.8 -17.96 15.01

143.86 345.03 36.20 8 16 1T 3265.3 .26 137.63

NID-COUR$E[XI[CUT|ON ACCURACY ORBIT DETERN|NATION ACCURACY

SET 2168.8 SGR 1137.4 SG3 t398.3 ST 270.4 Sit 320.9 36 515.9

RRT .85922161 r -.9738 RTF -.8791 CRT -.88T3 Cfl3 .5577 CRY -.6448

SG8 1593.8 223 -.$225 RiD -.9228 LEA 595.4 MSA 280.9 SSA 94.1

SGI 1528.8 _ 377.1 ?HA 16.98 ELI 408.0 EL1 98.1 ALF 129.51

FLIGHT TIN( 2SO.DO ARRIVAL DATE JUL 26 1965

DISTANCE 516.000 EARTH

GAL 1.97 AZL $0.34 HCA 151.SS SHA 188.55 ECC .22426 INC

GAP 1.81 A][P 89.69 TAL 16.32 TAP 173.71 RCA 146.26 APO

ZAP 138.42 ET3 ll_.tO ZAI[ 168.78 ETE 104.16 ZAC 101.38 ETC

TO MARS

.3392 vl 3D.236

130.83 V2 23.887

255,57 CLP 137.88

RND 8_T.5 Vl[L 11.543 PTH 1.0l VHp 3.978 DpA 7.20 RAP 105.39 ECC 1.1659

INJ LONG gNJ RT ARC |NJ AZHTH |NJ TIRE PO CST TIN INJ I LAT INJ 2 LOnG

14.tO 350.68 101.43 13 56 53 1955.2 -24.25 55.91

ITS.T9 346.38 61.81 6 t0 12 3686.l -.97 170.10

42.76 330.42 tD3.00 15 10 58 1686.6 -25.09 34.57

158.75 345.83 6D.33 7 10 4 3446.0 -.2Q 152.22

11.68 340,58 tD7,28 t6 41 37 1400.4 -27.31 13.30

143.00 344,32 56.33 8 8 47 3107.0 1.T8 138.77

MID-COURWE EXECUTION ACCURACY ORBIT OETE2ttlNATION ACCURACY

SET I|95.7 $GR 15_.4 SG3 1451.2 ST 191.1SR 501.8 88 523.1

RRT .836722F -,8T94 RTF -.8718 CRY -.9197 CRS .4640 CST -.3228

SGIS 1566.3 225 -.314T RE3 -.9182 LEA 587.6 MSA 312.5 33A 83.6

$61 I$01.1SC_ 814.7 ?HA SO.DO ELI 411.5 ELI 84.1ALF 133.98

LAUNCH DATE DEC R 1984

HELIOCENTRIC CONIC

RL 147.35 LAL .OO

tP 230.Q5 LAP -.14

RC 229.120 GL -4.20

PLAN(TOCENTR|C CONIC

C3 tt.6Rt VHL 3.448

LNCH AZMTH LklCN TIN(

80.00 13 12

60.00 4 48 35

IOQ.00 14 47 45

100.00 6 3 O

120.00 10 11 34

110.00 6 55 40

FLIGHT TIM( 252.00 ARRIVAL DATE JUL Z8 1965

DISTANCE 519.614 EARTH TO MARS

LOL T3.95 VL 53.112 GAL $.00 AZL 90.44 HCA 158.41 SNA 188.27 ECC .22326 INC .4423 Vl 50.236

LOP 254.36 _P 11.12T GAP 1.45 AZP 68.59 TAt. 18.53 TAP 174.94 RCA 148.24 APO 230.51 VZ 23.807

GP 12.32 ZAL 55.55 ZAP 154.08 ET$ 1DR.RE ZA[ 165.56 EYE 109.55 ZAC 102.03 ETC 255.55 CLP 138.24

DLA 13.27 2JU. 132.62 RAD 8537.5 V[L 11.545 PTH 1.01 VHP 3.907 DpA 8.07 RAp 195.34 ECC 1.1357

L-I TIM_ ]NJ LAY |NJ lONG INJ RT ARC INJ AZNTH INJ TIM( PO CST TIN IMJ Z LAT INJ 2 LONG

2521.67 -25.6S SI.DT ,549.TI 101.41 14 1 32 1922.T -23.69 53.85

4318.50 3.78 178.48 345.63 81.9Z 0 O 31 3716.3 -.DO 171.84

2138.00 -26.TO 40.76 343.44 103.93 15 25 5 1638.0 -24.52 32.64

40T8.2Q 4.75 ISD.SD 345.12 60.43 7 tO 56 3476.2 .76 t55.T7

19T3.75 -29.45 19.95 542.54 108.19 16 44 30 1375.7 -26.68 11.$6

3911.12 T.17 146.18 343,61 5S.4D 8 O 52 3511.2 2.71 140.03

DIFFERENTIAL C._RR[CTI(_I6

TDE .1974 TRA *.2695 TC3 1.9Q21 BAt) .5728

ROE -.1541 R2A .2034 tiC3 2.0515 FAU .$3131

FOE .OL_5 FI_A-2.S&33 FC*14.tS4Q BSP 6GOT

BOE .2273 BRA .3376 BC$ 3.6038 F_P 5034

LAUNQADATE DEC 8 lgNt4

HELIOCENTRIC C_NIC

RL 147.35 LAL .OO LG4. 75.D5 VL 33.098

RP 226.97 LAP -.20 LOP 233.38 VP 11.210

RC 231.02? r_. -5.3? GP 15.15 ZAL 55.27

pLAHETOCENTR 1C CONIC

C3 li.890 Vt4L 3.448 DLA t2.30 8AL 131.99

LNCH AZNT_ LNCH TIM( L-1 T114[ IHJ LAT

90.00 13 25 11 2489.34 -15.t5

90.00 4 3? 42 4346,80 4,85

1OQ°DO 14 53 O 2106.62 -26.1T

lOS.DO 3 51 45 4|07.48 5.77

110.00 18 15 27 1t48.67 -18.88

110.00 6 48 47 _M.IS 8.|8

DIFFERENTIAL CGRRECTION5

11)[ .1342 TRA -.2?43 TC3 2.8168 SAD .371t

ROE -.!$33 RRA .2572 RC3 2.2360 FAU .3429|

FOE -.1330FRA-3.18Q4 FC-14.SST! B3P 85DR

.2274 _qA .3626 BC3 3.5967 FSP 5131

HID-r.OURS( EXECUTION ACCURACY

SET 2112.5 SGR 1479.8 SG3 1506.6

flRT .851122F -.gBdO RTF -.0618

S_dS 25T9.3 213 -.3211 R13 -.9309

SG1 2494.0 SGI 857.9 ?HA 53.44

ORBIT DETERMINATION ACCURACY

ST 316.5 SR 2?9.8 SS 540.1

CRT -.2376 CR$ .4291 CST -.3302

LEA 584.4 NSA 351.0 SEA 73.0

EL1 415.8 EL2 74.0 ALF 138.77

FLIGHT TIN( 234.00 ARRIVAL DATE JUL 30 1965

DISTANCE 313.640 EARTH

GAL 3.02 AZL 90.56 HCA 159.44 344A 188.01 ECC .22231 INC

GAP !.10 AZP 89.48 TN_ 16.72 TAp 178.13 RCA 140.22 APO

2kP t33.L_ ET$ 185.60 ZA( 164.1T EYE 114.06 ZAC I02.75 ETC

TO MARS

.5586 vl 30.256

222.81 V2 23.948

255.51CLP 134.76

RAD 6567.5 V(L 11.545 pTH 2.01V(.Ip 3.841DpA 9.D1 RAP I25.29 ECC 1.1957

INJ L(SNG |HJ RT AS(: INJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

59.$6 543.74 105.48 14 6 51 1889.5 -23.05 51.62

180.54 344.91 82.07 3 SO 12 3749.6 1.07 173.7Q

38.59 348.45 104.99 15 29 4? 1606.7 -23.88 30.55

i82.03 344.4t 80.62 ? 1 12 3507.5 1.82 155,48

18.0_ 347.51 109.17 16 47 56 1346.7 -25.90 10.07

147.71 342.93 56.69 7 52 25 3338.5 3.74 141.45

NID-COURSI[ EXECUTION ACCURACY ORBIT D[TENNINATION ACCURACY

SET 1013.1 _ 1609.1 64_5 1559.5 37 341.6 SR 256.5 SS 589.9

RNT .8413 RRF -.OST8 RTF -.8497 CRY *.2552 CR3 .3859 CST -.2204

1383,1 213 -.3153 213 -,9571 LSA 593.8 NSA 583.3 SSA 63.1

$171 _46T.Q _I T05.1 ?HA 3?.54 EL1 410.9 ELI 75,4 ALF 143.62
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I, 19645

LAUNCH OAT( OEC 8 1964 FLIGHT TIlE 236.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 527.460 EARTH TO MARS

RL 147.35 LAL .00 LOt. 75.95 VL 33.084 GAL 3.04 AZL 90.89 HCA 160.46 SHA 187.77 ECC .22141 INC .6854 vl 30.236

RP 229.28 LAP -.25 LOP 236.41 yp 21.234 ;kp .75 AZP 89.35 TAL 16.90 TAp 177.37 RCA 146.20 APO 229.35 V2 23.988

RC 252.913 GL -6.58 GP 14.06 ZAL 55.05 ZAP 131.65 _TS 165.64 ZAE 162.61 ETE 117.87 ZAC 103.53 ETC 255.48 CLP 133.24

PLANETOCENTRIC C0¢41C

C3 11.903 VMb 3.4S0 DLA 11.20 RAL 131.36 RAO 6867.5 ¥[L 11.545 PTH 2.02 VHP 3.781 OPA 10.05 RAP 195.24 [CC 1.1959

LNCH AZMTM LNCH TIME L-| TIM( INJ LAT INJ LONG INJ" RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LON;

90.00 18 _2 0 2452.91 -24.55 57.16 3_7.7§ 104.58 14 12 53 1852.9 -22.31 49.E1

90.00 4 26 $ 4388.50 8.02 182.42 344.22 62.28 5 39 9 3786.5 2.26 175.76

100.00 14 58 58 2172.39 -25.54 38.23 347.45 106.08 15 35 11 1572.4 -23.09 28.29

100.00 5 41 45 4142.24 6.93 163.97 343.73 60.85 6 50 47 3542.2 2.99 157.39

tlO.O0 16 19 89 1918.90 -28.18 18.01 346.48 110.20 16 51 58 1318.9 -25.17 8.13

110.00 6 37 14 3968.49 9.31 149,34 342.28 56.96 7 43 23 3366.5 4.89 143.03

OIFFEREMTIAL CC_RECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE .2135 TRA -.2705 TC3 2.7023 BAU .$802 SGT 1952.5 8GR 1782.0 SG3 1819.6 ST 384.3 SR 229.5 S9 629.2

ROE -.10_Z RRA .2790 RC3 2.4472 FAU .35482 RRT .8346 RRF -.9905 RTF -.8403 CRT -.8847 CRS .3638 CST .0075

FOE -.3662 FRA-3.4417 FC-25.8083 8SP 8372 $_ 2830.0 R23 -.2933 R13 -.9464 LSA 836.5 MSA 434.2 6SA 51.1

BOE .2378 BRA .3685 Be3 3.6458 FSP 5371 SGI 2520.2 SGZ 751.8 THA 41.49 ELI 437.6 ELZ 93.9 ALF 150.69

LAUNCH OATE OEC 8 1964

HELIOCENTRIC CONIC

RL 147.35 LAL .00 LOL 75.95 VL 33.071 GAL

FLIGHT TINE 238.00 ARR|VAL DATE AUG 3 1965

D|STANCE 531.329 EARTH TO MARS

3.06 AZt. 90.83 HCA 161.50 SMA 187.55 ECC .22057 INC .8264 Vt 30.236
V2 24.029

CLP 131.68
RP 228.69 LAp -.26 LOP 237.44 Vp 21.260 GAP .41 AZP 69.22 TAL 17.06 TAP 178.56 RCA 146.18 APO 228.91

RC 234.778 GL -7.93 _ 15.09 ZAL 54.90 ZAp 129.95 ET$ 165.48 ZAE 160.89 ETE 121.04 "ZAC 104.41 ETC 255.43

PLANETOCENTRIC CONIC

C3 11.933 VML 3.434 OLA 9.98 RAL 130.73 RAD 6567.5 VEL 11.546 PTH 2.02 VHP 3.726 DPA 11.18 RAP 195.21 ECC 1.1964

LNCM AZ14TH LNCH TIME L-_ TIME INJ LAT INJ I._NG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 13 39 31 2412.88 -23.83 54.45 346.75 105.76 14 19 43 1812.9 -21.44 46.59

90.00 4 13 30 4427.53 7.32 184.74 343.57 62.57 5 27 17 3827.6 3.58 178.05

100.00 15 5 47 2134.63 -24.81 33.67 346.43 107.24 15 41 22 1534.6 -22.21 25.65

100.00 5 29 55 4181.03 8.21 166.13 343.09 61.16 6 39 36 3581.0 4.30 159.53

110.00 16 25 14 1689.03 -27.39 13.79 345.43 111.31 16 56 40 1286.0 -24.24 6.03

110.00 6 28 57 4OOZq40 10.56 151.16 341.67 57.30 7 33 40 3402.4 6.17 144.82

DIFFERENT|AL CORRECTIONS MID-COURSE EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2269 TRA -.2665 TC3 Z.5140 BAU .5840 SGT 1841.4 8GR 1920.5 SG3 1665.8 ST 406.2 SR 210.7 SS 694.6

ROE -.0738 RflA .3214 RC3 Z.6812 FAU .36397 RRT .8181 RRF -.9927 RTF -.8191 CRT -.7788 CRS .4681 CST .1436

FOE -.5850 FRA-3.6572 FC-28.4087 8SP 8577 _ 2860.6 R23 -.2721 R13 -.9548 LSA 704.0 MSA 440.8 SSA 43.9

BOE .2384 BRA .4305 BC3 3.6609 FSF 5574 $G1 2535.6 8G2 805.9 THA 46.47 EL1 441.1 EL2 121.7 ALF 156.07

LAUNCH DATE DEC 6 1964 FL|GHT T|ME 240.00 ARR|VAL OATE AUG 5 1965

HELIOCENTRIC CONIC DISTANCE 535.191 EARTH TO MARS

RL 147.35 LAL .00 LOL 75.95 VL 33.059 GAL 3.08 AZL 90.98 HCA 162.53 3MA 187.34 ECC .21977 INC .9845 Vl 30.236

RP 226.51 LAP -.30 LOP 238.46 yp 21.288 GAP .07 AZP 89.06 TAL 17.20 TAp 179.73 RCA 146.17 APO 228.31 V2 24.070

RC 236.623 GL -9.43 GP 16.21 ZAL 54.61 ZAP 126.19 ET$ 165.31 ZAE 159.01 ETE 123.67 ZAC 105.38 ETC 235.36 CLP 130.08

PLAHETOCENTR|C CON|C

C$ 11.983 VML 3.462 DLA 8.59 RAL 130.09 RAD 6567.5 VEL 11.549 PTH 2.02 VHP 3.678 DPA 12,43 RAp 193.19 ECC 1.1872

PO CST T|M INJ 2 LAT INJ 2 LONGLNCH AZMTH LNCH TIME L-I TIME |NJ LAT lHJ LONG XNJ RT ASC |NJ AZNTH |NJ T|HE

90.00 13 47 59 2388.83 -22.99 51.50 345.74 107.00 14 27 28

90.00 3 59 54 4473.36 8.74 187.35 342.97 62.96 5 14 28

100.00 15 13 30 2093.02 -23.94 30.88 345.41 108.46 15 48 23

100.00 5 17 4 4224.43 9.63 168.58 342.50 61.56 6 27 29

110.00 16 31 13 1849.68 -26.46 11.36 344.37 112.47 17 2 5

110.00 6 15 48 4040.54 11.95 153.24 341.11 57.73 7 23 9

O|FFEREHTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .2403 TRA -.3048 TC3 2.3146 8AU .5935 SGT 1728.2 $GR 2096.7 383 1707.8

ROE -.0363 flRA .3698 RC3 2.8922 FAU .37224 RRT .7918 RRF -.9945 RTF -.7927

FOE -.6413 FRA-3.6772 FC-26.8923 8SP 6845 SG8 2717.2 R23 -.2428 R13 -.9644

8DE .2432 BRA .4792 8C3 3.7044 FSP 5766 SG1 2578.0 SGZ 858.5 THA 51.90

1768.8 -20.44 43.75

3873.4 5.05 180.62

1495.0 -21.19 23.16

3624.4 5.75 161.93

1249.7 -23.18 3.74

3440.5 7.6| 146.84

ORS|T DETERH|HAT|ON ACCURACY

ST 429.2 SR 204.2 SS 781.1

CRT -.5642 CR$ .6204 CST .2664

LSA 800.8 MSA 439.8 S$A 37.2

ELI 446.9 EL2 161.9 ALF 162.62

LAUNCH DATE DEC 8 i964 FLIGHT TIME 242.00 ARR|VAL DATE AUG 7 19G5

HELIOCENTRIC C(_4|C OISTANCE 539.062 EARTH TO MARS

RL 147.35 LAL .00 LOL 75.95 VL 33.048 GAL 3.09 AZL 91.16 HCA 163.57 SNA 187.14 ECC .21902 IHC 1.1614 vl 50.236

RP 228.12 LAP -.33 LOP 239.52 VP 21.318 GAP -.25 AZP 88.89 TAL 17.33 TAp 180.90 RCA 146.15 AlSO 228.13 V2 24.111

RC 238.446 GL -11.11 GF 17.46 ZAL 54.80 ZAP 126.37 ET8 165.14 ZAE 156.99 ETE 125.83 ZAC 106.46 ETC 255.31

PLANETOCENTRIC CON|C

C3 12.063 VHL 3.473 DLA 7,03 RAt. 129.43 RAD 6567.5 VEL 11.552 PTH 2.02 VHP 3.637 DPA 13.81 RAP 185.21

LNCH AZ14TH LMCH TIM( L-I TIM( INJ LAT INJ LGNG INJ RT ASC INJ AZ14TH INJ TIME

90.00 13 57 32 2320.20 -21.98 48.29 344.72 108.31 14 36 12

90.00 3 45 5 4524.80 10.32 190.31 342.42 63.48 5 0 30

100.00 15 22 14 2047.00 -22.91 27.85 344.37 10g.74 15 56 21

100.00 5 3 4 4273.24 11.20 171.35 341.96 62.10 6 14 17

110.00 19 38 10 1809.57 -25.39 8.72 343.29 113.70 17 8 19

110.00 8 5 37 4083.63 13.51 155.61 340.61 58.30 7 11 41

DIFFERENTIAL r_RRECTION$ HID-COURSE ExECUTIOI ACCURACY

"fOE .2552 TRA -.3251 TC3 E.1038 8AU .6102 8GT 1813.9 SGR 2296.9 SG3 1747.5

flOE .0118 RRA .4269 RC3 3.1448 FAU .37991 RRT .7599 RRF -.9958 RTF -.7592

FOE-1.1823 FRA-4.1133 FC-27,2691 984P 9157 8_ 2807.3 R23 -.E085 R13 -.9742

BOE .2555 ORA .5566 8C3 3.7836 FSP 5911 $81 2656.7 SG2 907.0 THA 57.68

CLP 128.44

ECC 1.1985

PO CST TIN INJ 2 LAT INJ 2 LONG

1720.2 -19.26 40.66

3924.8 6.68 183.52

1447.0 -20.01 20.25

3673.2 7.38 164.65

1209.4 -21.96 1.24

3483.6 9.22 149.14

ORBIT OETERMINATION AC£URACY

ST 453.3 SIR 223.G SS 896.8

CRT -.2310 CRS .8009 CST .3810

LSA 932.6 NSA 434.7 SSA 31.0

EL1 457.1 EL2 215.7 A_F 171.62
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 8 11_4

HELIOCENTRIC C(_lIC

RL 147.55 LAL .•• LOL 75.95 VL

NP ZtT.?3 LAP -.38 LOP 84•.56 VP

NC R4•.848 4L -13.•0 r_P 18.86 ZAL

PLAN_TOCENTRIC CONIC

FLIGHT TIN[ EA4.O•

OISIANC[ 54Z.•46

33.•37 GAL 3.10 AZL 01.38 HCA 16A.61SNA

21.347 GAP -.57 AZP 88.6D TAL 17.44 TAp

54.88 ZAP 124.49 ITS 184.86 Z&( 154.81 ETE

ARRIVAL DATE AUG 9 1955

EARTH TO MARs

188.95 ECC .21832 INC I.SSZ9 Vl 3•.236

182.•5 RCA 148.14 APO 227.77 V2 ZA.15Z

127.59 ZAC 1•7.68 ETC ZS5.Z4 (Lp IZS.7S

C$ 12.18• VHL 3.4•0 •LA

LNCN AIqATH LNCM TIN[ L-I TIN[ IMJ LAT

80.0• 14 • 20 2tllHJ.Z• -20.79

SO.O0 S 28 48 4588.84 12.06

100.00 13 St • |995.89 -81.70

10•.00 4 47 39 4328.44 |2.03

110.00 18 46 $ 17R4.Si -24.13

110.OO S $0 15 4158.38 15.24

DIFFERENTIAL COtltI[CTION$

TO( .8694 TRA -.3488 TC3 1.8789 BAU .6343

• 0719 MMA .4Sl_ RC3 3.4188 FAU .38584

FD[-1.SOTO FRA-4.SAT6 FC-87.4848 88P 9585

BO[ .8788 BRA .•057 8C3 3.8053 FSP 6035

LAUNCH •ATE DEC 8 1884

HELIOCENTRIC C_NIC

RL 147.$8 LAL .00

RP NET.S4 LAP -.SO

RC 848.030 r,L -15.13

PLAN( TOCESMTR I C CONIC

CS 1£.34D VtlL S.514

LNCH AZ14TH iNCH TIN(

90.00 14 ZO 35 ZZOQ.IO -19.36

90.00 S 10 43 4648.84 13.1)11

100.00 15 45 n 1938.84 -20.88

100.00 4 30 3S 4391.34 14.8•

110.00 1R 38 10 1714.37 -_.85

110.00 8 35 1• 4188.58 17.18

• IFFERENTIAL CONIECTION•

TD( .8815 TRA -.3778 TC3 1.8388 8AU .8873

ROE .1488 ImA .S•DT 8C3 3.8846 FAU .38990

FOE-1.DISD FRA-4.577• FC-87.3388 BIP 10143

BOE .3188 BRA .8833 8C3 4.0413 FSP 8181

5.86 HAL 188.74 RAD 6567.5 VEL 11.557 PTH 8.02 VMp 3.605 DpA 15.33 RAp 195.28 ECC S.EOO5

INJ I_NG INJ RT ASC INJ AZMTH INJ TIN• P• CST TIN INJ 2 LAT INJ 2 LONG

44.78 343.70 109.67 14 46 6 1666.3 -17.92 37.20

193.68 34|.85 64.19 4 45 11 3982.8 8.4• 186.82

24.53 343.33 111.08 16 5 25 1395.9 -18.64 17.08

174.53 341.51 68.81 5 59 48 3788.4 9.19 167.74

5.85 342.81 114.88 17 15 89 1164.5 -20.56 558.52

158.34 340.19 59.03 6 39 5 3532.6 11.02 151.78

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 1498.8 SGR 8518.3 SG3 1778.9 ST 476.3 SM 880.1 SS 1036.4

8RT .717388F -._H)•9 8TF -.7155 CRT .0978 CRS .9198 CRT .4708

$Ga L_)31.3 R83 -.1688 813 *.888• LSA 1093.8 MSA 48•.5 SSA 25.7

SG1 2773.8 $88 848.8 ?HA 63.56 ELI 477.4 EL8 878.1 ALF 4.96

PLIGHT TIN[ 848.00 ARRIVAL DATE AUG 11 1985

DISTANCE 546.840 EARTH TO MARS

75.85 VI. 33.O27 GAL 3.11AZL 91.59HCA 165.66 SMA 186.78 ECC .81785 INC 1.5•38 vl 30.236

LOP 841.81 Vie 81.378 GAP 0.88 AZP 88.48 TIlL 17.53 TAp 183.19 RCA 146.13 APO 287.44 V8 24.195

GP 80.48 Z_L $3.07 2AP 188.34 (T$ 164.79 ZN[ 152.47 ETE 1Z9.00 ZAC 109.05 ETC 255.14 CLP 125.03

OLA 3.84 RAL 188.01 RAID 8587.5 VI[L 11.564 PTH 8.08 VHp 3.582 DPA 17.01 RAP 195.56 ECC 1.8038

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ A_ATH INJ TIN[ PO CST TIN INJ 2 LAT INJ 8 LONG

40.94 348.88 111.06 14 ST 21 1606.1 -16.33 38.59

187.57 341.59 85.13 4 88 12 4048.9 10.58 100.61

80.91 342.30 118.48 16 13 45 1338.8 -17.04 18.60

178.81 341.18 83.78 5 43 44 $791.S 11._2 171.31

8.70 341.14 118.31 17 83 44 1114.4 -18.93 $55.54

181.53 338.87 59.98 6 45 7 3588.8 13.08 154.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 1384,5 Sr_ 87_J.9 $4;3 1801.3 ST 496.0 SIN 377.3 53 1202.8

RRT .8588 I_F -.1877 flTF -.6566 CRT .3313 CRS .8718 CST .5384

3085.8 823 -.1887 813 -.8896 LSA 1287.0 MSA 421.6 SSA 81.1

_1 2838.1 SGZ 881.3 THA 69.33 ELi 524.4 ELI 336.7 ALF 25.05

LAUNCM DATE DEC 8 19G4

HELIOCENTRIC CONIC

RL 147.$5 LAL .DO

RP 228.83 LAP -.43

RC 243.788 6L -17.58

PLANETOCENTRIC CONIC

C$ 18.591 VHL 3.54•

LNCN AZMTN LNCM TIN(

90.00 14 34 35

DO.OO 2 SO 88

100.00 15 58 83

100.00 4 11 20

110.00 17 5 38

110.00 5 18 35

FLIGMT TIN[ 248.00

OlSTANC( 550.748

LOL 75.95 VL 33.018 GAL 3.11 AZL 81.88 MCA IG$.71 SMA

LOP 242.88 Vp 21.411 GAP -1.80 AZff 88.19 TAL 17.61 TAp

GP 22.18 ZAL 55.39 ZAP 180.52 ITS 164.83 2A( 149.95 IT(

• LA .94 RAL 127.23 flAD 8567.5 VEL 11.57§ PTH 2.02 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

215e.56 -17.85 36.73 341.69 112.51 15 10 15

4724.83 16.11 202.13 341.37 66.39 4 g 10

1874.78 -18.54 16.93 341.29 113.88 16 27 38

4483.65 16.80 182.52 340.•8 65.03 5 25 44

_858.05 -20.91 359.26 340.08 117.68 17 33 16

4252.92 19.33 165.89 339.71 61.25 6 29 28

DIFFERENTIAL CCRRECTIONS

TOE .8915 TRA -.4100 TC3 1.3872 8AU .7105

RDE .8488 RNA .6608 RC3 3.0887 FAD .39149

FDE-8.STSR FflA-4.SOSO FC-88.9168 8SP 10852

.3818 MA .7777 BC3 4._818 F_P 6159

MID-CoURSE EXECUTION ACCURACY

$GT 1878.3 SGR 3049.7 $4;3 1811.9

RRT .5820 RMF °.9883 RTF -.5782

SG6 3308.1 R23 -.0908 R13 -.ggi2

SG1 3148.• SG2 1005.0 THA 74.72

LAUNCH DATE DEC 8 11H84

ARRIVAL DATE AUG 15 1965

tq[LIOCENTRIC CONIC

NL 147.$8 LAL .OO

NP 888.$8 LAP -.48

RC 245.584 r_. -80.35

PLAN[TOCENTRIC CONIC

C3 18.954 VHt. S.5_

LNCH AZNTH iNCH TIN[

90.00 14 50 49

90.00 Z 87 80

lOO.OO 18 11

100.00 S 49

110.00 17 17 47

110.00 4 58 33

• IFFENENTIAL CCRRECTIQNS

TOE .8968 111A -.44ST TC3 1.18OD 8AU .7634

RDt[ .3T80 RNA .7703 RC3 4.8817 FAU .39014

FDE-2.8897 FRA-$.0189 FC-88.1189 88P 11719

ROE .4755 •RA .892• BC3 4.4260 F8P 8129

EARTH TO MARS

188.62 [CC .21703 INC 1.0811 vl 30.236

184.32 RCA 146.12 APO 227.15 V2 24.235

130.11ZAC 110.61ETC 255.02 CLP 183.ES

3.571 DPA 18.89 RAp 195.54 ECC 1.2072

PO CST TIN INJ 2 LAT INJ 2 LONG

1538.6 -14.45 29.51

4124.8 12.78 195.03

1274.8 -15.16 9.77

3863.8 15.48 175.46

1058.0 -17.04 352.27

3852.9 15.35 158.44

ORBIT DETERMINATION ACCURACY

ST 511.7 SIR 518.7 SS 1394.8

CRT .4750 CRS .9906 CST .5874

LSA 1517.1 NSA 415.2 SSA 17.2

EL1 824.6 EL2 372,6 ALF 45.59

PLIGHT TIN[ 250.00 ARRIVAL DATE AUG 15 1985

DISTANCE 554.661 EARTH TO MARS

LQL 75.95 VL 33.010 GAL 3.1Z AZL 82.17 14CA 167.76 S44A 166.48 ECC .21644 INC 2.1739 Vl 50.236

LOP 843.71 VII 21.443 GAP -1.50 AZF 87.88 TAL 17.67 TAp 185.43 RCA 146.12 APO 226.84 V2 24.277

GP 24.17 ZAL 55.88 ZAP 118.48 (73 |64.47 ZN[ 147.25 ETE 130.96 ZAC 112.38 ETC 254.86 CLP 121.44

OLA -1.78 fiN. 18•.37 flAD 8587.5 VEL tl.590 PTH 2.03 VHP 3.578 DpA 20.98 RAp 195.81ECC 1.2129

L-I TIN[ INJ LAT INJ lONG INJ RT A$C INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8008.15 -15.60 38.0§ 340.77 113.83 15 25 11 1462.1 -12.24 24.99

4818.60 18.45 207.34 341.37 66.11 3 47 33 4212.8 15.29 200.27

18Q_.33 -18.49 12.53 340.35 115.29 16 41 24 1202.3 -12.95 5.53

454T.84 18.33 187.66 340.•7 66.74 5 5 18 3947.6 16.01 180.44

1384.44 -18.85 335.47 339.07 11•.06 17 44 21 994.4 -14.83 348.88

4388.30 21.73 189.81 339.77 62.•4 6 11 42 3728.S 17.95 162.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1177.4 _ 3368.0 SG3 1808.2 ST 519.1 38 703.8 SS 1613.4

RRT .474888F -.IH)87 RTF -.4701 CRT .5547 CRS .9989 CST .6181

ST, IS 3567.9 883 -.0591RI3 -.997D LEA 1789.0 NSA 408.8 SEA 15.9

SI;l 3418.? SGZ I•LPO.9 THA 79.64 EL1 783.9 EL2 387.8 ALF 59.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. |, 1964)

LAUNCH DATE DEC e 1964

H[LiO(ENTRIC CONIC
RL 147.$$ LAL .DO L04.

RP lRI.tT LAP *.49 LOft 244.77 VP 21,480 GAP -1.79 AZP 87.50 TAL 17.72 TAp 188.54 RCA 146.11 VZ 24.318

NC E4?.RSG GL -23.SG GF 26.44 ZAL 56.$9 ZAP 116.23 ETS 164.34 ZA( 144.34 ET( 131.57 ZAC t|4.41 CLP 119.58

PLAN[TOCENTNIC CON|C
C$ 16.487 VHL 3,664 OLA -4.78 RAL 125.40 flAO 6567.5 V[L 11,611 PTH 2.03 VNP 3.600 DPA 23.34 RAP 196.22 [CC 1.2210

LNCH AZMTH Lt_H TIME L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ Z LAT |NJ 2 LONG
gO.DO 15 9 51 1974.81 -13.12 28.84 339.96 115.32 15 42 46 1374.8 -9.80 19.93

90.00 2 0 36 4916.10 20.92 214.11 341.66 70.47 '3 22 31 4316.1 18.07 206.60

100.00 18 86 $7 1719.SG -14.02 7.63 339.51 118.67 16 $7 37 1119.7 -10.33 .78

100.00 3 24 11 4648.46 21.66 193.91 341.29 89,09 4 41 37 4046.5 18.82 166.43

110.00 17 32 Z 1512.14 -18.41 351.29 336.17 120.42 17 57 25 922.1 -12.25 344.66

110.00 4 37 34 4416.76 24.36 175.32 340.14 86.15 5 51 11 3816.8 20.82 167.97

FL|GHT TIM( 252.00 ARRIVAL DATE AUG 17 1965

DISTANCE 566,586 EARTH TO MARS

75.95 VL 33,002 GAL 3.12 AZL 92.55 HCA 168.82 SMA 186.34 ECC .21669 INC 2.5470 vl 30.236

DIFFERENTIAL CGRRECT|ONS MID-r.X)URS( EXECUTION ACCURACY
TOE .2976 TNA -.4848 TC3 .8468 BAu .8317 8GT 1097,9 SGR 3720.6 SG3 1781.3

ROE .5652 RRA .6016 RC3 4.5548 FAU .38407 RflT .3349 RRF -.9991RTF -.3296

FOE-3.44§8 FRA-S.RDZ4 FC-14.7646 DSlP 12614 SG8 3879.2 R23 -.0348 R13 -.9986

BIDE .8183 DRA 1.0281BC3 4.6332 FSP 8050 SGI 5740.Z SGZ 1029.1 THA 83.89

LAUNCM DATE DEC 8 1964 FLIGHT TIM( 254.00

I'_L|OCENTNIC CONIC DISTANCE 582.519
RL 147.35 LAL .DO LDL 75,95 YL 31,994 GAL 3.12 AZL 93.00 HCA 169.87 SNA 186.22 ECC .21538

RP 225.78 LAP -.53 LOP 245.83 VP 21,518 GAP -2.06 AZP 87.05 TAL 17.75 TAP 187.63 RCA 146.11
RC 24R.969 GL -27.27 GP 29.06 ZAL 57.57 ZAP 115.95 (T8 |84.23 ZN[ 14t.18 ET( 131.99 ZAC 116.75

PLAN[TOCENTR I C COH|C
C3 14,142 VHL $.?11 DLA -8.33 RAL 124,29 RAO i§8_.l VEL 11.642 PTH 2.04 VHP 3.649 DpA 25.99

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT ZNJ LCNG INJ RT ASC |NJ AZMTH INJ TIM( PO CST TIM
90.00 15 32 44 1873.53 -10.10 20.94 339.37 116.59 16 3 57 1273.5

90.00 1 28 52 5040.09 23.52 222.27 342.39 73.76 Z 52 52 4440.1

100.00 18 50 2 1824.13 -11.D3 2.11 338.88 117.96 17 17 6 1024.1

100.00 2 54 15 4764.73 24.52 201.68 342.06 72.55 4 13 40 4164.7

110.00 17 49 S 1439.26 -13.49 348,64 337.43 121.71 18 13 4 839.3

110.00 4 11 42 4522.36 27.19 182.22 341.00 68.44 S 27 4 3922.4

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY
TOE .2809 TRA -.55_8 TC3 .5441BAU .9085 SGT 1044.3 8GR 4102.9 SG3 1723.1

NOD .7438 RRA 1.0589 RC3 4.7744 FAU .37183 RRT .1297 RRF -.9993 RTF -.1234

FDE-4.0148 FRA-S.3246 FC-22.7828 BSP 14242 _ 4233.7 R23 -.0151 R13 -.9992

DOE .7989 8RA 1.1955 DC3 4.8053 FSR 5924 SGI 4105.3 802 1034.8 THA 87.98

OR9|T DETERMINATION ACCURACY
ST 520.3 SR 943.6 SS 1848.5

CRT .5951CR3 .9990 CST .6290

LSA 2101.1 MSA 403.9 SSA 11.2

EL1 1003.2 EL2 393.3 ALF 68.34

ARRZVAL DATE AUG 19 1965

EARTH TO MARS

INC 2.9973 Vl 30.236

APO 226.32 V2 24.360

ETC 254.38 CLP 117.67

RAP 196.79 ECC 1.2327

INJ 2 LAT INJ 2 LONG
-6.45 14.16

21.07 214.45

-7.21 355.41

21.86 193.88
-9.20 340.17

24.02 174.49

ORBIT DETERMINATION ACCURACY

ST 499.9 SIR 1241.4 SS 2084.9

CRT .$827 Cfl8 .9997 CST .6018
LSA 2445.1 MSA 398.8 SSA 9.0

ELI 1278.8 EL2 394.4 ALF 75.37

LAUNCH DATE DEC 6 1964 FL|GHT T|M( 256.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC

RL 147.35 LAL .OO L,OL 75.95 VL 32.988 GAL

RP 225.$8 LAP -.54 LOP 246.90 VP 21,553 GAP -2.36 AZP 86.49

RC 260.$45 GL -51.59 GP 32.01 ZAL 58.69 ZAP 111.57 ETS 164.1?

PLANETOCENTR|C CON|C
C3 15.205 VHL 5.699 OLA -12.46 RAL 122.98 RAD 6667.6 VEL 11,687

LNCH AZMTN LNCH TIME L-| TIME |NJ LAT INJ LONG lNJ RT ASC

90.00 1S 1 8 1753.64 -6.38 14.10 339.15

90.00 0 50 1 5192.22 26.02 232.71 343.72

100.00 17 10 5 1511.64 -7.36 355.77 338.60

tOO.DO 2 17 46 4909.25 27.14 211.62 343.45

110.00 16 9 54 1343.31 -10.00 341.40 337.01

110.00 3 40 26 4650.55 $0.09 191,07 342.55

O|STANC( 566,464 EARTH

3.12 AZL 93.55 HCA 170.94 SMA 186.10 ECC .21490 |NC

TAL 17.77 TAp 188.70 flCA 146.11 APO

ZA( 137.75 (T( 132.25 ZAC 119.44 (TC

PTH 2.06 VHP 3.734 OPA 28.98

|NJ AZNTH tNJ TIME PO CST TIM

117.65 16 30 22 1153.6

78.41 2 16 33 4592.2

119.05 17 41 17 911.8

76.95 3 39 35 4309.$
122.86 18 32 17 743.3

72.95 4 57 57 4050.6

TO MARS
5.5545 V1 50.ZS6

226.09 V2 24.402

254.02 CLP 115.7D

RAp 197.8D [CC 1.2502
INJ 2 LAT INJ 2 LONG

-2.62 7_46

24.16 2Z4.SS

-3.45 $49.19

25.07 203.46
-5.60 335.07

27.46 182.87

DIFFERENTIAL C(:RRECTIONS
TOE .2688 TRA -.6197 TC3 .2858 BAU 1.0078

RD( 1.0400 RRA 1.2643 RC3 4.9494 FAU .35584
FOE-4.6484 FNA-5.4432 FC-RD.RSDO BSP 15575

DOE 1.0741 8RA 1.4080 8CS 4.9577 FSP 5573

MID-COURSE EXECUTION ACCURACY

SGT 1038.8 _ 4566.5 SG3 1646.4

RflT -.OGS7 RRF -.9995 RTF .0721
SGB 4682.8 fl23 -.0029 R13 -.9995

SG1 4567.1 $02 1034.5 THA 90.90

LAUNCH DATE DEC 8 1984 PLIGHT TIN( 256.00

ORBIT DETERMINATION ACCURACY
ST 483.8 SR 1635.4 SS 2345.8

CRT .5614 CRS .9999 CST .5714
LSA2673.D MSA 396.6 SSA 7.1

ELI 1659.1 EL2 394.6 ALF 60.00

ARRIVAL DATE AUG 23 1965

HELIOCENTRIC C_NIC DISTANCE 570,417
flL 147.35 LAL .DO LOL 75.95 VL 32,962 GAL 3.11 AZL 94.28 HCA 172.00 SMA 166.00 ECC .21445

RP 224.99 LAP -.59 LOP 247.97 VP 21,592 GAP -2.$4 AZP 65.78 T4L 17.77 TAP 189.77 RCA 146.11

NC 262,307 GL -36.61 GP 35.44 ZAL 80.64 ZAP 109.09 (TS 184.16 ZN[ 134.00 (TE 132.40 ZAC 122.58

PLAN_TOCENTRIC CQNIC
C3 16,862 VHL 4,106 DLA -17.25 RAL 121.39 RAD 6567.7 V[L 11,756 pTH 2.08 VHP 3,870 DPA 32.37

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T|M

90.00 10 38 38 1805.63 -1.64 5.80 339.63 118.27 17 5 23 1005.6

90.00 23 55 55 5688.42 27.92 248.58 345.84 65.10 25 25 42 4786.4
100.00 17 50 1 1375.27 -2.81 349.21 338.98 119.77 18 12 57 775.3

100.00 1 31 8 5092.02 29.25 224.79 345.$9 83.58 2 56 1 4492.0

110.00 18 56 22 1230.08 -5.78 335.37 337.15 123.75 18 56 52 630.1

110.00 3 1 17 4810.00 32.69 202.76 $45.D6 79.41 4 21 27 4210.0

DIFFERENTIAL CCIERECTION6 MID-COURII[ EXECUTION ACCURACY

TOE .2400 TRA -.8991 TC3 .0342 BAU 1.1210 SGT lOTS.3 SGR 5065.2 SG3 1523.4

ROE 1.4311 RRA 1.5221 RCS 4.9615 FAU .33034 RRT -.2735 RRF -.9996 RTF .2802

FDE-5.2131FRA-5.4496 FC-18.9908 BSP 17284 SG8 5178.3 R23 .0054 R13 -.9996

DOE 1.4511 BRA 1.6750 6C3 4.9818 FSP 5147 8G1 5074.1 SGZ 1033.4 THA 93.47

EARTH TO MARS

INC 4.2606 vl 30.236

APO 225.66 V2 24.444

ETC 253.53 CLP 113.67

RAP 198.72 ECC 1.2770
INJ 2 LAT INJ 2 LONG

2.15 359.17

26.95 238.05

1.18 341.69

28.05 216.18

-1.29 329.14
30.69 lg4.01

ORD|T O(TERMINATION ACCURACY

3T 454.3 SR 2110.8 SS 2565.?

CRT .485D CRS 1.0000 CST .4896
LSA 3329.9 MSA 395.8 SSA 5.6

EL1 2122.7 EL2 395.1 ALF 83.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OA;E DEC 8 1944

HELIOCENTRIC CONIC

RL 147.35 LAL .0O

RP ZZ4.SO LAP -.43

RC 253.951 GL -42.46

PLAN(TOCENTRIC CONIC

¢$ 19.431 VHL 4.406

LNCH AZMTM LN_H T|lf_

9D.OD 17 34 5E

90.00 EE 43 44

100.00 19 39 T

100.00 O ZS S

110.00 13 11 tS

FLIGNT TIN( 260.00 ARRIVAL DATE AUG 25 1945

DISTANCE 574.377 EARTH TO NABS

LOL 75.95 VL 32.9TS GAL 3.10 AZL 95.19 HCA 173.07 SMA 185.90 (CC .Z_403 INC 5.1852 vl 30.236

LOP 249.04 VP 21.931 GAP -2.9| AZP 84.65 TAL |T.TE TAp 190.03 RCA |46,11 APO 225.69 VZ 24.465

GP 39.39 ZAL 62.91 ZAp 103.49 [TS 164.32 ZA( 129.89 ETE 132.49 ZAC 126.15 ETC 252.85 CLP 111.55

DLA -22.60 RAL 119.39 RAD 6597.8 VEL 11.866 PTH 2.|1 VHp 4.083 DPA 33.20 RAp 200.20 (CC |.3|98

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

1402.69 4.89 354.43 341.54 1|7.95 17 59 15 9OZ.? 8.59 347.73

5953.40 27.92 ZSS.Z8 348.57 94.94 24 18 O 5056.4 28.3| 257.$4

1195.29 3.29 358.53 340.66 119.73 18 59 3 595.3 7.22 331.75

5339.03 29.74 243.08 348.71 93.15 I 55 5 4739.0 29.96 234.28

1090.$4 -.46 329.08 335.32 124.18 19 30 37 490.8 4.03 321.07

110.00 2 9 13 5011.24 34,16

DIFFERENTIAL C(_RECT|ONS

TiDE .1939 TRA -.7996 TCS -.1637 8AU 1.2543

RDE 1.9693 RWA 1.8914 RCS 4.�ZSS, FAU .22390

IrOE-S.R�O3 FRA-5.3595 FC-13.1937 BSP 19163

ROE 1.9789 BRA 2.0259 BE3 4.0298 FSP 4553

LAUNCH DATE DEC 8 1934 FLIGHT TIN( 852.00

HELIOCENTRIC CONIC DISTANCE 576.343

RL 147.35 LAL .DO LOt. 75.95 VL 32.971GAL 3.10 AZL 99.45 HCA 174.13 SMA

RP 824.91 LAP -.$9 LOP 250.12 VIP 21.970 GAP -3.18 AZP 83.58 TAL 17.74 TAP

RC 255_579 GL -49.24 GP 43.91ZAL 65.79 ZAP 105.78 ETS 134.94 ZA( 125.39 ET[

PLa_(TOC(NTRIC CONIC

C3 23.952 VHL 4.882 OLA -29.18 RAL 116.77 RAO 6568.0 V(L 12.050 PTH 2.15 VHp

L_H AZMTH LIM(H TIN( L-I TIN( INJ LAT |NJ _ 1NJ RT ASC INJ AZMTH INJ TIM(

02.64 19 59 1 1131.32 19.12 341.59 340.39 112.48 19 16 32

97.3S 20 59 59 738.12 19.13 31£.75 34|.39 112.49 21 11 57

100.O0 _0 85 25 948.00 14.54 319.70 346.22 116.41 20 39 33

100.00 22 14 59 5794.72 23.95 874.68 330.28 108,60 83 51 21

riO.DO 20 10 2 999.42 9.94 317.89 341.76 183.56 Z0 24 56

110.00 O 50 45 53OB.09 32.30 241.81 $51.89 101.85 8 19 14

DIFFERENTIAL COERECTIONs NIO-COURgE EvI=CUTION ACCURACY

TO( .1244 TRA -.9337 TC3 -.3493 BAU 1.4096 SET 1302.6 SGR 9191.4 SG3 1130.7

ROE 2.7112 RRA 2.$186 RC3 4.4104 FAU .23059 RRT -.GOES _ -.9997 RTF .9120

FOE-5.9324 FRA-3.0128 FC3-9.1026 B9P 21427 _ 9382.2 223 .0129 R|3 -.9997

ROE 2.7140 8HIA 2.4041 9C3 4.4241FmP 3929 _1 6243.3 SG2 1033.3 THA 97.49

218.65 348.90 82.68 3 32 52 4416.2 33.60 209.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1166.6 SGR 5919.5 SG$ 1354.4 ST 421.9 SR 2981.2 SS 2717.2

RRT -.4583W_ r -.999? RTF .4650 CRT ,3343 CRS 1.0000 CST .3354

SG8 5736.4 R23 .0103 fl13 -.9997 LSA 3819.9 HSA 397.2 SEA 4.4

SG1 5642.6 SG8 1032.1 THA 93.63 ELI 2605.0 EL2 397.0 ALF 86.92

ARRIVAL DATE AUG 27 1965

EARTH TO MARS

185.82 ECC .21394 INC 6.4406 Vl 30.236

|91.6T RCA 146,12 APO 225.52 V2 24.527

132.62 ZAC 130.26 ETC 251.91 CLP 109.31

4.420 OPA 40.48 RAP 202.41 ECC 1.3922

PO CST TIN INJ 2 LAT IHJ 2 LONG

531.3 22.00 334.04

138.1 22.01 305.19

246.0 17.97 $11.59

5|84.7 29.15 266.65

296.4 11.30 311.52

4709.1 33.90 132,21

ORBIT DETERMINATION ACCURACY

ST 404.0 SR 3319.4 SS 2797.4

CRT .0839 CRS 1.0000 CST .0019

LEA 4295.5 MSA 408.6 SEA 3.5

EL1 33|8,6 EL2 402.S ALF 89.41

LAUNCH DATE DEC S 1964 FLIGHT TIN( 234.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CO_IC DISTANCE 562.312 EARTH TO MArlS

RL 147.$5 LAL .00 LOL 75.95 VL 32.937 GAL 3.09 AZL 96.26 HCA 175.20 SMA 185.74 DEC .21328 INC D.2TTO Vl 30.243

RP 223.02 LAp -.93 LOP 251.20 VP 21.7|1 GAP -3.44 AZP 81.75 TAL |7.71 TAp |92.91 RCA 146.|3 APO 225.$9 V2 24.569

RC 25T.130 GL *57.01 GP 40.99 ZAL 69.31 ZAP |00.99 [TS 165.27 ZAE 120.52 ST[ 152.94 2AC 154.04 (TC 230.59 CLP 106.90
PLAN(TOCENTNIC CONIC

C3 31.$30 VML 5.651 DLA -33.36 RAL 1|3.12 RAO 9566.5 VEL 12.382 PTH 2.24 VHp 4.970 DPA 45.18 RAp 205.31 ECC 1.5255

LMCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG |NJ fiT ASC INJ AZNTH INJ TIN( PO CST TIM IMJ 2 LAT |NJ 2 LONG

9S.14 13 52 42 |549.64 21.04 14.51 351.63 120.39 17 19 31 949.6 24.91 7.32

113.86 22 35 53 5753.35 21.05 270.92 351.64 120.38 24 11 46 5153.4 24.92 263.73

64.14 13 52 42 1549.$4 21.04 14.51 351.64 120.39 17 18 31 949.6 24.91 7.32

113.86 22 55 53 5753.35 2|.05 270.92 351.64 120.38 24 11 46 5153.4 24.92 263.73

63.14 13 52 41 1549.14 21.04 14.51 351.63 120.39 1? 18 31 949.6 24.91 7.32

113.99 22 35 53 5753.35 2|.05 270.92 351.64 120.36 24 11 46 5153.4 24.92 263.73

DIFFERENTIAL COIRECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0233 TRA-1.1256 TC3 -.4453 BAU 1.9219 SET 1304.7 SGR 9674.3 SG3 670.6 ST 426.3 M 4016.4 S$ 2551.6

ROE 3.7993 RRA 2.9962 RC3 3.7732 FAU .16640 RRT -.715922F -.9997 RTF .7235 CRT -.2291 CRS 1.0000 CST -.2348

FOE-5.9113 FRA-4.50S2 FC3-5.3T94 99P 22669 _ ?03T.O 223 .0127 213 -.9997 LEA 4759.4 MSA 414.9 SEA 2.8

ROE 3.7994 DI_A 3.2Q07 6C3 3.7994 FSP 2608 $G| 3990.1 SG8 1037.7 ?HA _.1| EL| 40|7.6 EL2 414.8 ALF 91.41

LAUMCH DATE DEC 8 1964
FLIGHT TIRE 864.00 ARltIVAL DATE $EP 19 1965

HELIOCENTRIC C_NIC

RL 147.35 LAL .DO L.QL ?$.95 VL 32.947 GAL

Rff 220.00 LAP -1.01L_P 262.80 V1P 22.|31 GAP

NC 272.134 _1. S1.01 _ -43.35 zAL 78.27 2AP

PL_M(TO((IMTR I C C4_4I C

C3 35.754 _ 5.979 DLA 73.03 RAL 178.$8 RAO 6398.4 VI[L

LMCM AZMTH LNCH TIN( L-I TIN( INJ LAT

13.21 9 44 7 4393.43 -46.31

13.21 3 23 34 4739.73 -22.56

12.37 S 4S 19 45S3.24 -33.37

190.43 17 23 43 2794.62 -33.56

19.37 6 49 19 4395.24 -33.57

160.63 17 26 43 2794.92 -33.36

DIFFERENTIAL C_RRI[CTIONS

TOE 4.0909 TRA .9470 TC3-1.7996 BALI 1.7115

RID( 4.60S7 RRA .8|35 RC3-3.0949 FAU .29627

FDE10.OR33 FRA 1.7654 FC_--T.IT39 9SF 26862

BDE 6.1610 BNA .8502 8C3 3.3602 FSF 4327

DISTANCE Ek_8.955 EARTH TO MAR6

2.78 AZL 60.96 HCA 166.34 SMA 185.40 ECC .21063 INC 9.1450 Vl 30.236

-5.70 AZP 9tD.09 TAL 16.11 TAP 202.45 RCA 146.35 APO 224.45 V2 24.986

80.34 ETS 179.82 ZAE 113.T5 ETE 202.03 ZAC 43.62 ETC 251.16 CLP 89,35

12.535 PTH 2.27 VHP 4.193 DPA -34.45 RAP 152.81 ECC 1.5884

|NJ LONG |NJ RT AS(; ;NJ AZI4TH |NJ T|N( PO CST TIM INJ 2 LAT |NJ 2 LONG

242.24 123.61 17.00 10 $7 21 3793.4 -54.10 236.69

246.37 36.0? 12.5T 4 42 54 4159.6 -$0.15 246.72

239.23 76.94 20.51 6 2 24 3t)65.2 -41.0| 255.94

85.56 76.92 20.51 10 35 16 2194.6 -41.00 82.28

239.23 76.94 20.51 6 2 24 55)65.2 -41.01 235.94

85.59 76.92 20.51 16 15 16 2194.6 -41.00 82.28

M|D-COURSE [XECUT|ON ACCURACY ORBIT DETERNINAT|ON ACCURACY

SGT 4544.9 SGR 6349.3 SG$ 1225.6 ST 3926.0 M 4487.7 SS 3531.3

RRT .�30722F .9996 RTF .9474 CRT .9931 CRS-|.OOOO CST -.9930

M8 7609.3 223 .1145 213 .9931 LEA 6933.0 MSA 382.1 334 4.0

SG1 7721.6 SG2 1156.7 THA 54.86 EL1 5953.8 EL2 348.0 ALF 48.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE OEC S 2854

HELIOCENTRIC CONIC

RL 247.35 LAL .00

RF Z18.62 LAP -t.04

RC 273.529 GL 57.14

PLANETOCENTRIC CONIC

C3 28,605 VNL 5.459

LNCH AZM•H LNCH TIME

22.90 6 22 t4

157.10 13 48 47

22.90 S 22 14

157.10 1S 49 47

22.80 6 2t 14

157.10 IS 45 47

FLIGHT TIN( 286.00 ARR%VAL DATE SEP 20 1965

DISTANCE 627.036 EARTH TO MAR5

LOL 75.g5 VL 32.94• GAL 2.75 AZL 81.99 HCA 187.45 SMA 185.40 ECC .2104g INC 8.0101 Vl 50.236

LOP 263.33 VP 22.19• GAP -5.91 AZP 97.94 TAL |5.90 TAp 205.35 RCA 146.37 Apo 224.42 V2 25.027

GP -39.46 ZAL •0.75 ZAP 88.0• ETS 1••.19 ZAE 113.80 ST( 198.84 ZAC 47.38 ETC 252.46 CLP 87.S0

DLA 69.9• RAL 170.•2 RAD 6568.2 V(L 12.296 pTH 2.21 VHP 3.87g DPA -30.61 RAP 154.61 ECC 1.4905

L-I TIME INJ LA• INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

4510.•2 -35.74 234.0• 65.52 24.96 • 37 24 3910.7 -42.91 229.89

2757.69 -35.73 84.06 65.50 24.g8 17 35 44 2157.7 -42.90 79.88

4510.72 -35.74 234.07 65.52 24.96 7 37 24 3910.7 -42.91 229.89

2757.69 -35.73 84.06 65.50 24.96 17 35 44 2157.7 -42.90 79.88

4510.72 -35.74 234.07 $5.52 24.98 7 37 24 3910.7 -42.91 229.89

2757.89 -35.73 84.08 65.50 24.96 17 35 44 2157.7 -42.90 79.88

DIFFERENTIAL CC_RECTIONS M|D-COUR8( EXECUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TOE S.9100 TRA .1045 TC3-2.2464 BAU 1.5997 SGT 4791.4 86R 5842.3 SG3 1464.9 ST 4105.3 SR 4246.9 SS 4058. O

ROE 4.0130 RRA .5658 RC3-3.3271 FAU .34435 RRT .9581 RRF .9996 RTF .9532 CRT .9946 CRS-I.0000 C3T -.9947

F0211.3849 FRA 1.6461 FC-lO.O018 BS4P 25266 SG8 •555.8 R23 .1271 R13 .9915 LSA 7146.6 MSA 347.1 SSA 4.7

BOE 5.S029 BRA .5830 BC3 4.0144 FSP 5152 SG1 •475.8 862 1096.9 THA 50.90 EL1 5898.8 EL2 305.6 ALF 45.98

LAUNCH DATE DEC 8 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CCNIC DISTANCE 831,129 EARTH •0 MARS

RL 147.35 LAL .DO LOL 75.95 VL 32,947 6AL 2.71 AZL 82.83 HCA 188.57 SMA 185.40 (CC .21037 INC 7.1663 V1 30.235

RP 219.25 LAff -1.07 LOP 284.45 VP 22,244 GAP -8.10 AZP 97.09 TAL 15.88 TAp 204.25 RCA 146.40 AlSO 224.41 V2 25,067

RC 274,906 rrL 53.83 GP -35.67 ZAL 89.$5 ZAP 86.47 ET8 176.30 ZAI[ 113.35 (TE 195.94 ZAC 50.67 ETC 253.43 CLP 85.65

PLANETOCENTRIC CONIC

C3 25.$85 VHL 5.088 DLA 67.14 RAt. 185.73 RkO 6568.0 VEL 12.134 PTH 2.17 VHP 3.667 OPA -27.17 RAP 155.93 ECC 1.4257

LNCN AZMTN LNCH TIM( L-! TIME INJ LAT |NJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CST TIM IK _ 2 LAT INJ 2 LONG

26.18 G 8 30 4465.75 -37.06 229.11 57.18 29.13 7 23 56 3865.7 -43.93 224.13

153.62 16 22 43 2732.04 -37.05 82.81 57.18 29.13 17 8 15 2132.0 -43.93 77.65

25.18 S 9 30 4453.75 -37.06 229.11 57.18 29.13 7 23 55 3865.7 -43.93 224.15

153.82 18 22 43 2732.04 -37.05 62.61 57.16 29.13 17 8 13 2132.0 -43.93 T7.$3

26.16 6 9 30 4465.75 -37.06 229.11 57.18 29.13 7 23 56 3865.7 -43.93 224.13

153.82 16 22 43 2732.04 -37.05 82.81 57.16 29.13 17 8 15 2132.0 -43.93 77.65

DIFFERENTIAL C(:RRECTIONS NID-COUflS[ EXECUTION ACCURACY ORBIT OETERMINATZON ACCURACY

TOE 3.7292 TRA -.DO8• TC3-2.•224 9AU 1.5242 SGT 5031.8 SG4R 5374.2 SG3 1663.3 ST 4202.1 8R 3884.9 SS 4293.6

ROE 3.4316 RflA .4227 RC3-3.4667 FAU .38415 RRT ,.9605 flRF .9995 flTF .9577 CRT .9953 CRS-I.OOOQ CST -.9955

F0211.9724 FRA 1.4484 FC-12.8579 9S4P 24363 "8GB 7362.2 R23 .1393 R13 .9898 LSA 7146.9 MSA 326.S SSA 5.4

ODE 5.0078 BRA .4226 9C3 4.4078 F_Ms 5794 SG1 7269.5 8_ 1031.7 •HA 46.96 EL1 5716.1 EL2 276.3 ALF 42.74

LAUNCH DATE DEC 8 1954 FLIGHT TIME 290.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CONIC DISTANCE 635.233 EARTH TO MARS

RL 147.35 LAL .00 LDL 75.95 VL 32.946 GAL 2.66 AZL 83.48 HCA 189.70 SMk 185.42 ECC .21027 INC S.5149 Vl 30.236

tip 216.89 LAP -I.lO LOP 255.58 VP 22.291 GAP -6.29 AZP 96.42 TAL 15.44 TAp 205.13 RCA 146.43 Apo 224.40 V2 25.108

RC 2TS.2SS GL 50.99 GP -32,75 ZAL 68.61 ZkP 84,79 ETS 175.55 ZAE 112.52 ETE 193.38 ZAC 53.53 ETC 254.17 CLP 83.50

PLANETOCENTRIC CONIC

C3 23.094 VHL 4.605 DLA $4.59 RAL 162.40 RAO 8567.9 VEL 12.020 PTH 2.15 VHP 3.521 DPA -24.11 RAP 156.91 ECC 1.3801

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

29.17 S 3 1 4427.68 -37.81 224.50 50.78 32.89 7 16 49 3827.7 -44.38 218.85

150.63 15 2 38 2714.45 -37.80 81.32 50.77 32.89 IS 47 53 2114.4 -44.37 75.67

29.17 S 3 1 4427.68 -37.81 224.50 50.78 32.89 7 16 49 3827.7 -44.38 218.85

150.83 16 2 38 2714.45 -37.80 61.32 50.77 32.89 16 47 53 2114.4 -44.37 75.67

29.17 6 3 1 4427.68 -37.81 224.50 50.78 32.69 7 16 49 3827.7 -44.38 218.85

150.83 15 2 38 2714.45 -37.80 61.32 50.77 32.89 16 47 53 2114.4 -44.37 75.67

DIFFERENTIAL CORRECTI(_4S MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.5942 TRA -.0880 TC3-3.1985 BAU 1.4557 SGT 5279.6 SGR 4949.9 863 1623.6 ST 4286.9 SR 3523.7 SS 4429.4

ROE 2.8437 RRA .3219 RC3-3.5078 FAU .41351 RRT .9641 RRF .9994 RTF .9614 CRT .9956 CRS-I.O000 CST -.ggss

F0(12.1743 FRA 1.2882 FC-15.5012 BSP 24081 SGB 7237.1 R23 .1507 R13 .9880 LSA 70g3.2 MSA 315.2 SSA 6.1

9DE 4.6471 BRA .3337 8C3 4.7471 FSP 6381 3G1 7172.1 862 967.2 •HA 43.09 ELl 5543.4 ELI 254.8 ALF 39.40

LAUNCH DATE DEC 8 1964 FLIGHT TIM( 292.00 ARRIVAL DATE SEP 26 1965

NELIOCENTRIC CONIC

RL 147.35 LAL .OO LOt. 75.95 VL

RP 218.52 LAP -1.12 LOP 266.72 VP

RC 27T.609 f,d.. 48.54 r,,p -30.03 ZAL

PLAN(TOCENTR I C C(_IC

C3 21.054 VHL 4.588

LNCH AZMTN LNCH TIME

31.87 S 0 12

148.13 15 47 4

31.87 6 O 12

148.13 15 47 4

51.87 6 0 12

148.15 15 47 4

DIFFERENTIAL CaIfl(CTI(_IS

TOE 3.4802 TRA -.1548 TC_-3.8887 BAU 1.4317

RDE 2.5385 RRA .2461RC3-3.SDZ2 FAU .43•00

FOE12.0863 FRA 1.1119 FC-17.9894 BSP 23809

SO( 4.3125 BRA .2907 BC3 5.0865 FSF 6••8

OISTANCE 639,348 EARTH TO MARS

32.949 GAL 2.$2 AZL 64.00 14CA 190.83 SldA 185.43 ECC .21018 INC 5.9962 vl 30.236

22,338 GAP -6.48 AZP 95.89 TAL 15.18 TAP 206.00 RCA 146.46 APO 224.41 V2 25.148

67.89 ZAP 83.06 ETS 174.93 ZN[ 111.40 ETE 191.14 ZAC 56.02 ETC 254.74 CLP 81.97

DLA 62.30 R_. 160.10 RAD 8587.9 V(L 11.935 PTH 2.12 VHP 3.419 DpA -21.41 RAP 157.63 ECC 1.3465

LoI TIME INJ LAX XNJ L.(_16 INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4594.78 -$9.17 220.29 45.74 36.24 7 13 27 3794.8 -44.44 214.09

2702.58 -38.18 80.23 45.72 36.24 16 32 8 2102.6 -44.44 74.03

4394.78 -$8.17 220.29 45.74 36.24 • 13 27 3794.8 -44.44 214.09

2702.58 -38.18 80.23 45.72 36.24 16 32 6 2102.6 -44.44 74.03

4394.•8 -38.17 220.29 45.74 36.24 7 13 27 3794.8 -44.44 214.09

2702.58 -38.18 80.23 45.72 36.24 16 32 6 2102.6 -44.44 74.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5530.1 SGR 4582.3 863 lg48.6 ST 4356.2 8R 3177.5 SS 4465.3

RRT .9672 RRF .9992 RTF .9644 CRT .9958 CRS-I.O000 CST -.9gs1

8C,8 7189.1 R23 .1808 R13 .9863 LSA 6g96.1MSA 304.g SSA 6.g

861 7112.4 862 900.4 THA 39.34 EL1 5356.8 EL2 234.5 ALF 36.07

18•2



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUIICM DATE DEC • 18•4 FLIGHT TIN( 294.09

H(L|OCENTRIC CCliIC DISTANCIr 843.472

• L 147.$$ LAL .00 LQL 75.85 VL 32,850 GAL Z.§7 AZL 84.43 HCA

lip 918.1• LAp -1.15 LOP 297.85 VP 22.3•5 GAP -8.8& AZP 95.45 TAL

• C 87•.883 GL 4•.38 GF -27.65 ZAL 87.35 ZAP 81.30 IT• |74.41 ZA[

PLANET•CENT• | C CONIC

CS 1•.494 VHI. 4.415 DLA 80.E$ RAL 1511.47 RAO 45•7.8 V[L 11.8•9 PTH

191.96 SE4A 18S.48 ECC

14.90 TAP Z06.87 RCA

110.09 ET[ 189.20 ZAC

2.11 VHP 3.348 DPA

LNCH AZNTN LNCH TIN[ L-I TIN( INJ LAT

$4.31 5 59 44 •365.77 -38.27

148.•• 15 34 S• Z•94.8• -SD.Z•

$4.$1 S S• 44 456S.7T -38.27

145.•S 15 34 35 2894.88 -30.24

$4.31 S 59 44 4365.77 -3D.ZT

145.•9 15 34 35 L_$94.8• -38.28

DIFFI[RENTIAL C_R[CT|_443

3.4ODY TRA -.2048

ROE E.2109 RItA .SIHI_

FDEll. 8708 IrllA .IMIL_

SO( 4.os_1 MA .2•Silb

LAUNCH DATE DEC D 1914

N[LIQCENTM|C CONIC

ItL 147.!_S LAL .00

RP 217.00 LAP -1.t•

IK 220.240 GL 44.5|

PLANETOC2NTR ! C C._i I C

C5 ll.m _ 4.LvY4

LNCH AZMTH iNCH TIN•

S•.SS 6 0 51

148.47 15 24 18

IS.iS • D 51

145.47 15 24 tl

_1,.53 6 O 51

143.47 15 24 |D

INJ LONG IMJ RT ASC IMJ 4ZMTH INJ TIN(

216.47 41.68 59.20 ? 12 30

79.34 41.67 39.20 IS 19 30

21•.47 41.68 39.20 7 12 30

79.34 4I.ST 39.20 16 19 30

216.4• 41.66 39.20 7 12 30

• 9.34 41.6• 36.20 16 16 50

NID-COU2_E_rCUT|ON ACCURACY

TC3-4.1•04 BAU 1.410• SGT 5•85.1 _ 4211.5 SG$ 2043.4

RC5-5.4413 FAU .432•2 RRT .9•961111F ,99909_11 .9667

FC-ZO.IO•6 SaP 23226 SCAJ 713S.? 923 .1692 R|3 .9946

K3 3.4110 fmP •144 SGI 711)4.4 SG2 658.• ?HA 35.•9

FLIONT TilDE m.oo

ARRIVAL DATE S(P 28 1965

EARTH TO MARS

.21010 INC 5.5732 vl $0.233

146.49 APO 224.42 VZ 25.188

58.19 ETC 255.ZD CLP 80.17

-19.01 RAp 158.16 (CC 1.5208

PO CST TIM INJ 2 LAT INJ Z LONG

3765.8 -44,27 200.88

2094.8 -44.26 72.70

3•65.0 -44.27 209.03

2064.9 °44.26 72.70

5••5.8 -44.27 209.•3

Z094.9 -44.26 •2.70

ORBIT DETERMINATION ACCUIEACY

ST 442•.• SR _••4.7 •S 4464.4

DIFKIEMTIIL CaEtEECTIQIsD NiO-CGUIISE[IECUTION ACCURACY

S.3462 TRA -.24•0 TC5-4.6719 BAU 1.4051 SGT 8040.6•GR 3895.2 SG3 2112.6

ROE 1.0356 RRA .1630 RC5-3.3601FAU .464§• RRT .9•18991 r .HSil RTF .9697

FDElI.5215 FIIA .8•40 FC-22.0209 89P 24100 _ T186.• 923 .1•3• 213 .9832

SO( S.•••S 8MA .2951 K3 3.•54• FSP •361 SGI •144.• SG2 •76.2 ?HA 52.49

CRT .9956 CR8-1.OOOO CST -.9962

LSA 690•.2 NSA 300.5 SSA 7.7

EL1 5274.5 EL2 219.2 ALF 32.95

AIHEIVAL DATE SEp SO 1965

DISTANCE &4•.S06 EARTH TO MARS

LOt. •5.95 VL 32.952 GAL 2.52 AZI. tl.T8 _ 103.10 SMA 185.48 ECC .21004 INC 5.2217 Vl

LS)P 2•8.1)9Vp 22.432 GAP -6.84 AZP 95.09 TAL 14.62 TAp 20•.•2 RC4 146.53 APO 224.44 V2

SIP -25.53 ZAL •6.98 ZAP ?9.55 ITS 173.99 24[ 106.62 ETE 187.52 ZAC 60.10 ETC IS•.•8 CLP

DLA 58.40 RAL 157.32 •AS) 656•.7 V[L 11.61• pTH 2.09 VHp 3.300 DPA -16.87 NAp 158.56 (CC 1.3004

L-I TIN[ INJ LAY INJ _ INJ RT ASC INJ AZNTH INJ TIN[ P• CST TIN INJ 2 LAT INJ 2 LONG

43_HD.•3 -H.2O 213.00 38.38 41.82 • 13 11 3739.• -48.94 206.02

21HID.25 -38.|6 ?6.63 38.36 41.81 16 9 8 _DiO0.2 -43.95 71.65

43_H). 75 -31. 20 213.00 38,31 41.02 • 13 11 3739.7 -43. 94 Z_S.O£

_90.26 -58.16 76.63 36.36 41.61 16 9 8 20t0.2 -45.93 71.•5

43N.73 -_J.20 213.00 $6,38 41.62 Y 15 11 3739.? -43.94 206.02

2610.23 -31.19 78.63 31.36 41.61 16 6 • 20tD.2 -43.66 •1.65

ORBIT DETERMINATION ACCURACY

97 4494.4 SR 2562.5 •S 4410.7

CRY .6656 CR8-S.OODO CST -.99•3

LSA 6606.2 MSA 294.S SSA 8.6

EL1 5188.0 EL2 203.3 ALF 29.9•

SO.IS•

25.228

7•.40

LAUNCH DATE DEC • 1984

HELIOCENTRIC CONIC

RL tST.S5 LAL .DO

RP RtY.44 LAP -1.21

RC Ill.S•• GL 42.85

PLAN[TOCENTRIC CONlC

C3 17.270 VHL 4.158

LNCN AZMTN LNCH TIRE

SO.IS • 3 2

141.45 15 15 43

38.55 • S 2

141.45 15 15 43

38.55 • S 2

141.45 15 15 43

FLIGHT TIN[ 298.00 ARRIVAL DATE OCT £ 1945

D1STANC( $51.749 EARTH TO MARS

LOt. 75.95 VL 32.954 GAL 2.47 AZL 85.08 HCA 194.24 SMA 185.52 ECC .20999 INC 4.924| VI SO.2••

LOP 270.14 VP 22.479 GAP -?.OZ AZF 94.77 TAL 14.31 TAp 208.55 RCA 146.56 APO 224.47 VZ 85.2•8

GP -23.66 ZAL 68.73 ZAP 77.80 ITS 173.84 ZAE 10?. OS EYE 188.08 ZAC 61.78 ETC 255.89 CLP 78.64

DLA 56.72 RAL 156.52 RAD 6567.7 VEL 11.775 PTH 2.08 VHP 3.268 DpA -14.95 RAp 158.88 ECC 1.2842

L-I TIRE INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TINE PO CST TIM INJ 2 LAY INJ 2 LONG

4316.08 -38.02 209.83 35.67 44.14 7 14 58 3716.1 -43.52 202.59

2687.88 -38.00 78.08 35.65 44.13 16 0 31 2087.8 -43.51 •0.82

481•.08 -38.02 209.85 35.6? 44.14 7 14 58 3718.1 -45.52 202.$9

2•87.83 -38.00 78.08 35.65 44.13 16 0 31 2087.8 -43.51 70.02

431•.08 -38.02 209.85 35.67 44.14 7 14 58 3718.1 -43.52 202.59

2667.83 -38.00 73.08 35.65 44.13 IS 0 31 2087.8 -45.51 T0.82

DIFFERENTIAL CCRRECTION• MID-COURSE ExECUTION ACCURACY

TOE 5.2962 TRA -.2•4? TC5--5.1797 BAU 1.4135 SGT 6300.7 SGR 3806.7 SG3 2161.8

ROE 1.7068 RRA .1362 2C3-3.2634 FAU .47275 RRT .9735 RRF .9984 RTF .9704

FDElI.IOSS FRA .7•90 FC-25.6990 BSP 24272 SG8 7260.0 223 .|001 913 .9621

BiDE 3.7117 BRA .SIS• BC$ •.1221FSP 747T SG1 7224.3 _ 718.9 ?HA 29.45

LAUNCN DATE DEC D 1964 FLIGHT TIN[ 300.00

HELIOCENTRIC CONIC DISTAMC[ 633.901

IL 147.35 LAL .00 LOL 75.95 VL 32.951 GAL 2.42 AZL 85.33 14CA 195.39 SMA 185.55 ECC .20998

NP 217.09 LAP -1.24 LOP 271.26 VIP 22.526 GAp -7.19 AZP 94.50 TAL 13.99 TAp 209.38 RCA 146.59

• C 2•2.001 GL 41.57 GP 022.04 ZAL 66.61 zAP 76.08 ITS 173.35 ZAE 105.44 ETE 184.84 ZAC 63.27

PLAN[TOCENTR|C C_iC

C3 1•.447 _qsL 4.086 OLA 55.20 RAL 155.90 RAG 656•.7 VI[L 11.740 PTH 2.07 VHP 3.250 DPA -13.24

LNCH AZI4TN LMCH TIN[ L-I TIN[ INJ LAY INJ lONG IMJ RT AS(: INJ AZMTH INJ TIME PC) CST TIN

40.41 • • D 42t4.31 -37.75 Z0•.84 33.44 46.21 T |7 34 3694.3

159.59 15 • Z• _8•.18 -37.74 77.68 33.42 48.20 15 53 15 2087.2

40.41 6 S 0 4_4.31 -37.73 20•.96 33.44 46.21 T 17 54 3694.3

156.$9 15 8 2tl 2•07.16 -37.74 T?.SD 33.42 46.20 15 53 15 2097.2

40.41 • 8 D 421)4.3| -37.75 206.96 33.44 46.21 • 17 34 5694.3

139.59 15 • 28 260?.18 -3?.•4 TT.62 33.42 46.20 |5 53 15 2087.2

DIFFERENTIAL C_I_CTiON$ MIO-CoUR8_ ExECUTION ACCUI_ACY

TOE 3.2584 111A -.3180 TC5-5.682• BAU 1.4284 SGT 8560.2 _ 3347.0 SG$ 2193.2

ROE 1.5163 MRA .11•$ RC5-3.1497 FAU .47684 R2T .DT501HEF .91_0 RTF .9718

FOEtO.••ZO FRA .7017 FC-25.0997 BSP 2464T SG8 7364.7 923 .18_6 Rt3 .9811

S.5939 6RA .$349 BE3 6.48?| FSP 7557 SG1 7334.5 SG2 665.7 THA 26.68

ORBIT DETERMINATION ACCURACY

ST 4351.5 SR 2356.2 SS 4328.9

CRT .9959 CR•-I.0000 CST -.9968

LSA 6?02.4 MSA 290.4 SSA 9.5

EL1 5121.7 EL2 190.2 ALF 27.31

ARRIVAL DATE OCT 4 1965

EARTH TO .MARS

INC 4.6693 vl S0.238

&PO 224.51 VZ 25.307

ETC 286.16 CLP 74.96

RAP 159.08 ECC 1.2707

INJ 2 LAT INJ 2 LONG

-43.04 199.4•

-43.03 70.20

-48.04 16•.48

-48.03 ?0.20

-43.04 199.48

-48.03 70.20

ORBIT O(TENNINATION ACCURACY

ST 4811.4 M 2145.4 S• 4265.2

CRY .9858 CRS-I.0000 CST -.9963

LSA 6612.2 NSA 287.$ SSA 10.5

EL1 5082.8 EL2 178.7 ALF 24.89

18•3



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 8 |5_4

HEL|OCEWTR|C CONIC

RL 147.$5 LAL .DO

RP 216.T4 LAp -1.27

RC Z84.05T GL 40.06

PLANETOCENTR|C CONIC

C3 15.754 VWL 3.969

LWCW AZ14TH LNCH TIH(

46.13 6 9 36

137.67 15 2 15

46.15 6 6 36

I$T.R? 15 Z l§

42.16 6 6 36

1ST.6? 15 2 15

LOt. 75.95 VL $Z.958 GAL

LOP 272.44 VP 2Z.574 GAP

GP -20.57 ZAL 66.58 ZAP

PLIGHT TIN( 302.00 ARRIVAL DATE OCT S 1965

DISTANCE SSO.Os1 EARTH TO MARS

2.$6 AZL 65.55 HCA 196.54 SNA 185.59 ECC .60994 |NC 4.4465 Vl 30.23S

-7.$5 AZP 94.27 TAL 15.66 TAp 210.20 RCA 146.65 APO 2Z4.56 VZ ZS.S46

74.$6 ETS 175.11 ZAE 105.?7 ETE 183.76 ZAC G4.SO ETC 256,38 CLP 75.29

VEL 1t.711 PTH 2.06 VMP 3.241 DPA -11.70 RAP 159.25 ECC 1.25R3

IWJ RT ASC INJ AZMTH INJ TII4E PO CST TIM INJ 2 LAT INJ 2 LONG

31.59 48.05 7 20 SO $674.0 -42.52 1R6.64

$1.56 48.04 15 47 2 2087.9 -42,51 69.73

51.59 46.05 7 20 50 3674.0 -42.52 196.64

31.58 48.04 15 47 2 2087.9 -42.51 69.75

31.59 48.05 7 20 50 3674.0 -42.52 196.64

31.58 46.04 15 47 2 2087.9 -42.51 69.73

DLA 55.89 RAL 155.6S RAD 6567.6

L-I TIM( INJ LAT |NJ LONG

4274.01 -$7.44 Z04.30

2667.86 -37.46 77.$9

4274.01 -37.44 204.30

2667.66 -37.43 77.39

4274.01 -$7.44 204.$0

2567.8R -37.43 77,39

D|FFI[REWTIAL CGRRECTION& M|D-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE S.2SIR TRA -.5509 TCS-9.1757 BAU 1,4493 SGT 6916.3 _ 3109.5 863 2206.4 ST 4674.0 SR 1962.4 S$ 4134.6

ROE 1.5575 RflA .1100 RCS-5.0226 FAU .47719 RflT .9761RRF .9974 RTF .9750 CRT .9957 CRS-l.0000 CST -.9963

FOE10.2122 FRA ,6711 FC-26.2253 BSP 25206 SG8 7482.0 R23 .1853 RIS .9804 LSA 6535.S MSA 285.5 SSA 11.4

BOE 5.5054 IMtA .$487 BC5 6.8?67 FSP 7615 SG1 7466.6 SG2 616.7 THA 24.18 EL1 5066.4 [L2 166.5 ALP 22.71

LAUNCH DATE DEC 6 19Q4

H(LIOCEWTRIC CGN|C

RL 14?.$5 LAL .00

RP RIR.39 LAP -1,29

RC 285.191 rd. $6.86

pLAN[TOCENTNIC C_IAIC

CS 15.160 VHL S.894

LNCH AZNTH LNCH TII4_

4S.TS R 13 41

1S6.Z7 14 56 55

45.75 6 13 41

13R.27 14 56 53

45.75 9 13 41

1SG.R7 14 56 53

LOL 75.95 VIL. 32.961 GAL

LOP 273.60 VP 22.621 GAP

GP -19.24 ZAL 66.64 ZAP

FL|SHT TIN( $04.00 ARRIVAL DATE OCT 8 1965

DISTANCE 664.229 EARTH TO MARS

2.30 AZt. 85.74 HCA 197.69 SNA 185.64 ECC .20994 INC 4.2552 vl SO.IS6

-7.51 AZP 94.05 TAt. 15.31 TAp 211.01 RCA 146.67 APO 224.61 V2 25.$85

72.72 ET$ 172.91 ZAE 102.08 ETE 162.84 ZAC 65.80 ETC 256.58 CLP 71.66

DLA 52.52 RAt. 155.50 RAD 6567.6

L-! TIN( 1NJ LAT INJ lONG

4254.92 -$1.10 201.63

2689.63 -57.96 77.20

4254.92 -37.10 201.83

2689.93 -37.08 77,20

4254.92 -$7.10 201.85

2699.65 -57.08 77.20

DIFFERENTIAL CGRRECTIONS

TOE 3.2109 TRA -,34L_ TC3-6.6701 8AU 1.4755

ROE 1.2Z25 RRA .1047 RCS-Z.8924 FAU .47514

FOE 9.7549 FRA ,6615 FC-27,1359 BSP 25915

8OE S.4357 ERA .5566 BC3 7.2702 FSP 7620

VI[L 11.685 pTH 2.06 VHP 3.242 DPA -10.31 RAP 159.38 ECC 1.2495

INJ fiT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IWJ 2 LONG

SO.O? 49.72 7 24 $6 $654.9 -41.99 194.04

30.06 49.71 15 41 42 2089.6 -41.98 69.41

30.07 49.72 7 24 36 3654.9 -41.99 |R4.04

$0.06 49.71 15 41 42 2089.6 -41.98 69.41

30.07 49.72 7 24 56 3654.9 -41.69 194.04

30.06 49.71 15 4I 42 2089.6 -41.98 59.41

MID-COURSE EX[CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGT TOTO.5 $GR 2893.5 SG3 2211.4 ST 4734.0 SR 1801.6 SS 4026.6

RRT .9770 RRF .9967 RTF .9759 CRT .9955 CflS -.9999 CST -.9962

SG8 7639.6 R2S .1824 R13 .9799 LSA 6464.5 NSA 264.2 SSA 12.4

SG1 7618.1 SG2 572.9 THA 21.92 EL1 5062.8 EL2 159_6 ALF 20.77

L&UNCH DATE DEC 8 1964

HELIOCENTRIC CONIC

RL 147.35 LAL .DO

RP 216.05 LAP -1.52

RC 285.SZO GL 37.81

PLANETOCENTRIC CONIC

C] 14.643 VHL 3.627

LNCH AZ14TH LNCH TIWE

43.22 6 18 |0

134.76 14 52 I4

45.22 6 18 tO

134.78 14 52 14

45.22 6 18 10

154.T9 14 52 14

FLIGHT TIM( 306.00 ARRIVAL DATE OCT 10 1945

DISTANCE 666.405 EARTH TO WARS

LOL 75.65 VL 32.964 GAL 2.24 AZL 65.92 HCA 198.85 SHA 185.6g ECC .20995 INC 4.0842 Vt 30.236

LOP 274.75 VP 22.666 GAP -7.67 AZP 93,87 TAL 12.95 TAp 211.80 flCA 146.70 APO 224.67 V2 25.425

GP -18.05 ZAL 65.79 2AP 71.09 (TS 172.76 ZAE 100.39 ETE 182_05 ZAC 66.87 ETC 256.75 CLP 70.07

DLA 51.33 RAL 155.48 RAD $567.6 VEL 11.663 PTH 2.05 VHP 3.249 DpA -9.05 RAP 159.49 ECC 1.2410

L-I TIME INJ LAT |NJ LiNG INJ fit ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4236.T9 -36.73 199.53 28.62 51.25 7 26 47 3636.8 -41.46 191.62

2592.25 -36.72 77.10 28.80 51.22 15 $7 6 2092.3 -41.45 69.20

4236.79 -36.75 199.55 28.82 51.23 7 28 47 3636.8 -41.46 191.62

2592.25 -56.72 77.10 28.80 51.22 15 57 6 2092,3 -41.45 69.20

4236.79 -36.73 199.53 26.82 51.23 7 28 47 SGSG.6 -41.46 191.62

2692.25 -$6.72 77.10 26.89 51.22 15 37 6 2092.3 -41.45 69.20

DIFFERENTIAL CGIqRECTION$ MID-tOUR8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE S,2015 TRA -.3415 TC3-7.1454 8AU 1.4997 SGT 7518.0 SGR 2694.| 663 2200.7 ST 4802,6 $R 1666.9 SS 3931.7

WOE 1.1115 RRA .1076 RC3-2.7479 FAU .46996 RRT .9772 flRF .9939 RTF .9746 CRT .9952 CRS -.9999 CST -.9961

FOE 9.3392 FRA .7185 FC-27.7269 9IF 26691 Sr_ 7799.1R2S .1604 R13 .9794 LSA 6420.2 NSA 267.5 SSA 13.2

BOE 3.3889 9RA .3560 9CS 7.6556 F84P 7694 $61 7778.6 SG2 537.8 THA 19.89 EL1 5081.4 EL2 155.5 ALF 19.07

LAUNCH DATE DEC 8 1964 FLIGHT TIN( 308.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC C_IC DISTANCE 672.591 EARTH TO MARS

RL 147.35 LAL .00 LOL 75.95 Vb $2.967 6AL 2.17 AZL 86.07 HC_ 200.02 SNA 185.74 ECC .20997 INC 3.9318 vl 30.236

RP 215.71 LAP -1,34 LOP 275.92 VP 22.715 GAP -7.82 AZP 95.70 TAL 12.58 TAP 212.59 RCA 146.74 APO 224.74 v2 25.461

WC 297.729 GL $6.85 GP -16.97 ZAL 67.01 zAP 69.49 ETS 172.63 ZA( 98.69 ETE 181.$4 ZAC 67.85 ETC 256.89 CLP 66.52

PLAN[TOCENTR|C C(_41C

C3 14.189 VHL S.767 DLA 50.21 RAt. 155.57 RAO 6567.6 V(L 11.644 pTH 2.04 VHF 3.262 DpA -7.91 RAP 159.58 ECC 1.2355

LNCH AZ14TH LNCH TIME L-I TIM( [HJ LAT |NJ i._G INJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

46.63 6 22 59 4219.49 -$6.$5 i97.37 27.79 52.61 7 $3 18 3619.5 -40.92 169.37

153.37 14 40 11 2695.60 -36.$4 77.04 27.76 52.60 15 33 6 2095.6 -40.91 69.08

45.63 6 22 59 4219.49 -36.35 197.37 27.79 52.61 7 53 18 $619.5 -40.92 189.37

155,37 14 48 11 2695.60 -36.34 77.08 27.78 52.60 15 $3 6 2095.6 -40.91 69.08

46.63 6 22 59 4219.49 -36.35 197,37 27.79 52.61 7 S$ 18 3619.5 -40.92 189.37

ISS.37 14 46 11 2695.60 -$6.34 77.08 2T.78 52.60 L5 33 6 2095.6 -40.91 69.08

DIFFERENTIAL CA_RECT|(_i$ M|D-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ 3.1796 TRA -.3490 TCS-7.65SS 9AU 1.SS51 SGT 7571.4 SGR 2517.1 SGS 2180.2 ST 4846.2 SR 1556.1 65 3800.9

RD( 1.0080 RRA ,tOSS RCS-2.6267 FAU .46527 RRT .9776 RRF .9949 RTF .9754 CRT .9951CR6 -.9999 CST -.9960

FOE 6.6511FRA .7054 FC-25.3683 BSl e 27192 S_ 7979.6 R23 .1761 R15 .9792 LSA 6341.2 RSA 284.1 $$A 14.3

BO( 3.335? BRA ,3540 BC3 6,0925 FSP 7554 SG1 7963.0 SG2 50t.6 ?HA 18.08 EL1 5081.7 EL2 145.4 ALF 17.52
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE 0(¢ 8 1964

HELiOCENTR 1C CONIC

RL 147.35 LAL .00

RP 215.35 LAP -1.37

RC ='68.9='4 GL 35.9T

PLANE T(_ENTR ! C CONIC

C3 13.794 VNL 3.713

LNCM AZNTN LNCN TINE

4T.9G 6 ='9 T

13='.04 14 44 37

47.96 6 =*6 T

132.04 14 44 37

47.96 8 26 ?

132.04 14 44 37

FLIGHT TIN( 310.00 ARRIVAL DATE OCT 14 1965

OISTANCE 676.785 EARTH TO MARS

LOL 75.95 VL 32.970 GAL 2.11 AZL 86.20 HCA 201.18 SNA 185.60 (CC .=.100=. INC 3.7953 vl 30.='36

LOP 277.09 VP 22.762 GAP -7.97 AZP 93.54 T/U_ 12.19 TAp =.13.37 RCA 146.76 APO 224.82 V=' ='5.498

GP -15.99 ='AL 67.29 ZAp 67.94 ETS |72.53 ZA( 97.01 [T( 160.73 ZAC 88.74 (TC =.57.0=. CLP 67.00

DLA 49.17 RAL 153.77 RAO 6567.5 9EL 11.626 PTH 2.04 VHp

L-I TIN( INJ LAT INJ LONG INJ IT ASC INJ AZMTH INJ TIME

4202.77 -55.96 195.32 26.96 53.68 7 38 10

268L61 -55.95 77.12 26.95 53.87 15 29 37

4202.77 -35.98 195.32 26.96 53.68 7 38 IO

2699.61 -35.95 77.12 =.6.95 53.87 15 29 37

4202.77 -55.96 195.32 26.98 55.88 7 38 10

2699.61 -35.95 77.12 26.95 53.67 15 29 37

DIFFERENTIAL C_RRECTIONS

TD( 3.1648 TRA -.3461 TC3-8.1473 8AU 1.5708

ROE .92CHS IrMA .1035 8C3-2.5050 FAU .45899

FOE 6.3847 FRA .7275 FC-28.9107 BSiP 27854

ROE 3.2860 BRA .3612 8C3 8.5237 FSP 7445

LAUNCH DATE DEC 8 1864

MID-COURSE EXECUTION ACCURACY

SGT 7858.0 SGM 2353.3 SG3 2166.4

RRT .878088F .99_kJ RTF .9760

SG4S 8564.5 823 .1705 813 .9791

SGI 8150.9 SG2 471.3 THA 56.46

t4(LIOCENTRIC C.(_IIC

RL 147.35 LAL .00

RP =.15.O5 LAp -1.40

RC 290.105 GL 35.17

PLAN[TOCENTRIC CGNIC

C3 13.421VHL 3._3

LNCH AZ14TH LNCH TIN(

49.24 6 33 31

130.76 14 41 30

48.24 6 35 31

130.76 14 41 30

48.24 6 33 31

130.76 14 41 30

DIFFERENTIAL C_Ill[CTION8

TOE 3.14111 TMA -.3386 TC3-8.6418 BAU 1.6085

ROE .8444 MSA .1050 RC3-2.3838 FAU .45146

FOE" 7.R483 FRA .7640 FC-_9.|215 Blip 28525

ROE 3.2R11 liRA .3545 BE3 8.8647 FliP 7318

5.279 DpA -6.88 RAp 159.67 ECC 1.2269

PC) CST TIN INJ Z LAT INJ Z LONG

3602.8 -40.39 187.25

2099.6 -40.37 69.06

5602.0 -40.39 187.25

2099.6 -40.37 69.06

3602.8 -40.39 167.25

2099.6 -40.37 69.06

ORBIT DETERMINATION ACCURACY

ST 4893.6 SR 1423.7 SS 3678.1

CRT .9946 CRS -.9999 CST -.9859

LSA 6279.7 NSA 262.7 SSA 15.4

EL1 5094.6 ELZ 138.7 ALF 16.15

FLIGHT TIN( 312.00 ARRIVAL DATE OCT 16 1965

DISTANCE 680.966 EARTH TO NARS

LOL 75.95 VL 32.974 GAL 2.04 AZL M.33 HCA 202.35 SNA 165.86 ECC .21007 INC 3.6719 Vl 30.236

LOP 278.26 Vie 22.808 GAP -8.12 AZP 93.40 TAL 11.78 TAp 214.13 RCA 148.81APO 224.90 V=. 25.535

6P -15.09 ZAL 87.64 ZAP 66.42 ET9 172.45 ZAE 95.34 ETE 180.21 ZAC 69.55 ETC 257.13 CLP 65. $3

OLA 48.18 RAL 158.05 MAD 6567.5 VI[L 11.611PTH 2.03 VHP 3.302 DPA -5.94 RAP 159.75 (CC 1.2209

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

4188.56 -35.57 193.37 26.30 55.05 7 43 16 3586.8 -39.65 185.24

2704.16 -35.56 77.23 26.29 55.04 15 26 34 2104.2 -39.84 69.10

418M.58 -35.57 193.37 26.30 55.05 7 43 18 3586.6 -39.85 185.24

2704.18 -35.56 77.23 28.29 35.04 15 ZG 34 2104.2 -39.94 69.10

4186.58 -35.57 195.$T 26.30 55.05 7 43 18 3566.6 -39.85 163.24

2704.16 -35.5G 77.23 26.29 55.04 15 26 34 2104.2 -39.84 69.10

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9081.8 $_ 2203.5 SG3 2139.2 ST 4935.8 SR 1323.7 SS 3554.1

RRT .9778 RMF .8921RTF .9765 CRT .9946 CRS -.9998 CST -.9957

Sr_ 8357.5 825 .1837 R13 .9790 LSA 6218.2 MSA 282.0 SSA 16.4

_| 9345.6 SG2 446.1 THA 15.01 ELI 5108.5 EL2 133.0 ALF 14.95

LAUNCH OAT( DEC 8 1964

HELIOCENTRIC CONIC

RL 147.35 LAL .DO

RP =.14.T2 LAP -1.42

RC 2Rt.ET=' GL 34.44

PLANI[TOCENTRIC CONIC

C3 13.09=' YNL 3.616

LNCH AZNTH LNCM TIN(

50.46 6 39 13

129.54 14 39 43

30.46 6 39 13

129.54 14 36 43

50.46 6 38 13

12N.54 14 38 43

FLIGHT TIN( 314.00 ARRIVAL DATE OCT 19 1965

DISTANCE 685.196 EARTH TO MARS

LOt. 75.95 VL 32.977 GAL 1.97 AZL 66.44 HCA 203.52 SMA 185.92 [CC .21014 INC 3.5596 Vl 30.=.36

LOP 279.43 VP 22.|55 GAP -8.26 AZF 93.26 TAL 11.37 TAp 214.89 RCA 146.85 APO 224.99 VZ ='5.372

GP -14.28 ZAL 66.04 ZAP 64.95 ETS 172.39 ZA( 9).70 ETE 179.75 ZAC 70.30 (TC 257.Z3 CLP 64.08

DLA 47.24 RAL 156.42 MAD 6567.5 V(L 11.596 PTN 2.03 VHp

L-I TIME INJ LAT INJ LONG INJ 87 A$C INJ AZMTH INJ TIM(

4170.67 -35.17 191.50 25.76 56.15 7 48 44

2709.29 -35.16 77.39 25.77 56.14 15 23 52

4170.67 -35.17 195.50 25.78 56.15 7 48 44

2709.29 -35.16 77.39 25.77 56.14 15 23 52

4170.67 -35.17 191.50 25.78 5G.15 T 48 44

2709.29 -35.16 77.39 25.77 56.14 15 23 52

5.328 DpA -5.09 RAp 159.84 ECC 1.2155

PC) CST TIM INJ 2 LAT INJ Z LONG

3570.7 -39.33 183.32

2109.3 -39.32 69.22

3570.7 -39.33 183.32

2109.3 -39.32 69.22

3570.7 -39.33 183.32

2109.3 -39.32 69.22

DIFFERENTIAL CQRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 3.1368 TRA -.3252 TC3-8.1286 BAU 1.6463 SGT 8300.4 SGR 2065.1 SG3 2106.1 ST 4976.3 SR 1235.6 SS 3432.8

ROE .7762 RRA .1077 RC3-2.2634 FAU .4427| RRT .9775 RRF .9903 RTF .9770 CRT .9943 CRS -.9998 CST -.9956

FOE 7.5210 FRA .9150 FC-n.2751 9_MP 29230 SGIS 8553.5 R23 .1555 R13 .9790 LSA 6164.0 MSA 261.4 SSA 17.4

ROE 3.2519 IRA .3428 BE3 9.4060 FSP 7184 SGI 8542.9 $G2 424.9 THA 13.70 EL1 5125.8 EL2 127.8 ALF 13.88

LAUNCH DATE OEC 6 1964 FLIGHT TIM( 356.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC C_IC DISTANCE _9.412 EARTH TO MARS

RL 14?.35 LAL .00 L(_. 75.95 VL 32.981GAL 5.69 AZL 86.54 HCA 204.70 SNA 185.99 ECC .21023 INC 3.4576 Vl 30.236

RP 214.40 LAP -1.44 LOP 280,61 V1P 22.905 GAP -8.40 AZP 93.14 TAL 10.93 TAp 215.64 RCA 146.89 APO 225.09 VZ 25.606

RC 292.426 GL 33.7T GP -13.52 ZAL 66.50 zAP 83.55 (TS 172.35 ZA( 92.07 ETE 179.35 ZAC 70.99 ETC 257.31 CLP 62.69

PLAN[TOC[NTNIC CONIC

C3 12.7R2 VHL 3.577 OLA 46.35 RAL 156.86 RAD 6567.5 V(L 11.564 PTH 2.03 VHP 3.357 DPA -4.31 RAp 159.94 ECC 1.2105

LNCH AZMTH LNCH TIM( L-[ TIM( |NJ LAT INJ LONG INJ RT AS(: INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

51.64 6 43 10 4155.08 -34.77 189.69 25.40 57.17 7 54 25 3555.1 -36.60 181.47

128.36 14 36 16 2714.88 -34.75 77.60 25.39 57.16 55 21 30 2114.9 -38.79 69.39

51.64 6 43 10 4155.08 -34.77 169.69 25.40 57.17 7 54 25 3555.1 -38.80 181.47

128.36 14 36 16 2714.89 -34.75 77.60 25.39 57.16 15 21 30 2114.g -38.7g 69.39

31.64 6 45 10 4135.08 -34.77 189.69 25.40 57.17 7 54 25 3555.1 -36.60 181.47

128.38 14 38 16 2714.69 -34.75 77.60 25.39 57.16 15 21 30 2114.9 -38.79 69.39

OIFFER(NTIAL CGRR[CTION$ MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 3.1240 TRA -.3050 TC3-9.8149 BAU 1.6646 SGT 8535.1SGR 5938.3 $63 2069.7 ST 5015.3 SR 1157.4 SS 3313.0

ROE .7202 RRA .1118 RC3-2.1470 FAU .43328 RRT .9764 RRF .8882 RTIF .9773 CRT .9940 CRS -.9998 CST -.9953

FOE 7.1013 FRA .6760 FC-ZD.SE44 BSIP 29960 _ 8752.4 823 .1467 R13 .9789 LSA 6113.0 NSA 282.1 SSA 16.4

BD( 3.2038 BRA .3246 0C3 9.8517 FSP 7042 SG1 6742.9 SG2 408.9 THA 12.53 EL1 5143.7 EL2 123.4 ALF 12.95
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 8 1954

MELIO_EMTRIC CONIC

RL 147.35 LAL .00

RP 814.O8 LAP -1.47

RC tS3.566 GL 33.15

PLAN(TC_ENTRIC CONIC

C3 18.516 VHL 3.538

LNCH AZI4TH LNCH TIM(

58.79 6 51 23

127.61 14 34 5

52.79 6 51 23

187.RI 14 $4 3

5E.TR 6 51 t3

tE7.E1 14 34 $

FLIGHT TINS $18.00 ARRIVAL DATE OCT ZZ 1965

OI6TANCE 693.637 EARTH TO MARS

LOL 75.95 VL 32.985 GAL $.82 AZL 86.64 HCA 205.88 SNA 186.06 ECC .21056 INC 3.3638 V! 30.236

LOP 881.79 VP 28.947 6AP -8,54 AZP 93.03 TAL 10.49 TAp 21&.37 RCA 148.92 APO 225.19 V2 25.$44

GP -12.83 ZAL 69.01 ZAP 62.11 ET6 172.31 zAE 90.47 ETE 179.00 ZAC 71.63 ETC 257.39 CLP 61.33

DLA 45.48 RAL 157.36 RAD 6567.5 VEL 11.572 PTH 2.02 VMP 3.389 DPA -3.61 RAP 160.06 ECC 1.2060

L-I TIME INJ LAT INJ LON6 INJ RT ASC IN_ AZMTH INJ TIME PO CST 71N INJ 2 LAT INJ 2 LONG

4139.62 -34.36 187.93 25.14 _58114 8 Q 23 3539.6 -58.28 179.66

2721.03 -34.35 77.66 25.13 58.12 15 19 24 2121.0 -38.27 69.62

4169.62 -34.36 167.93 25.14 56.14 8 0 23 3539.6 -$8.28 179.68

2721.03 -$4.35 77.96 25.13 58.12 15 19 24 2121.0 -36.27 69.62

4139.$Z -34.36 197.93 25.14 56.14 8 O 23 3539.6 -38.28 179.68

2721.03 -34.35 77.86 25.13 56.12 15 19 24 2121.0 -38.27 69.62

DIFFERENTIAL r_RECTIONS

TOE 5.1097 TRA -.6801 TC-10.0987 8AU 1.7237

ROE .6691 RflA .116E RC$-2.0546 FAU ,42530

FOE G.7116 FRA .9480 FC-29.2798 BSP 30676

SOS 3.1809 BRA .$033 BC$10.3017 F_P 6889

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 9765.9 $6R t621,7 8G3 2030.2 ST 5044.6 SR 1087.4 6S $193.9

RRT .97S0 RflF .9656 RTF .9776 CRT .9937 CRS -.9998 CST -.9950

SG8 8953.1 R26 .1371 R13 .9789 LSA 6062.2 MSA 283.0 SSA 19.4

SGI 8944.3 362 396.4 THA 11.48 EL1 5159.1 ELI 119.5 ALF 12.10

LAUNCH DATE DEC 8 1904 FLIGHT TIME 320.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC C_NIC DISTANCE 697.868

RL 147.55 LAL .00 LOt. 75.95 VL 52.990 6AL t.T4 AZL 86.72 HCA

RP 218.77 LAP -1.4R tOP £88.97 _p 22.992 GAP -8.67 AZF 92.92 TAL

RC L_I4.SRS GL 32.57 GP -12.19 ZAL 69.57 ZAP 60.75 ETS 172.29 ZAE

pLAN(TOCENTMIC CONIC

C3 12.261 K S.502 OLA 44°65 RAL 157.92 RAD 6567.5 V[L 11.561 PTH

LNCH AZ14TH LNCM TIME L-I TIME INJ LAT INJ lONG INJ RT ASC

56.91 i 57 52 4124.22 -$3,95 18i.21 24,97

I66.09 14 52 5 2727,70 -33.94 78.18 24.97

53.91 6 57 52 41E4.22 -$3.95 186.21 24.97

126.09 14 38 8 2727.70 -$5.94 76.18 24.97

53.91 6 $7 52 4124.22 -33.95 166.25 24.97

126.09 14 52 $ 2727.70 -35.94 79.18 24.97

0IFFEMENTIAL CQRRECTIONS

TOE $.0R51 TRA °.2505 TC-10.5785 BAU 1.?826

fiDE .6868 RRA .1204 RC3-1.9263 FAU .41287

FOE 6.SER$ FRA 1.0|41 FC-_6.1509 B_P 31393

DOE 3.1574 BRA .277R RC$10.7524 FSP 6721

EARTH TO MARS

207.07 SNA 166.13 ECC .21045 INC 3.2775 Vl 50.236

10.03 TAP 217.10 RCA 146.96 APO 225.50 V2 25.679

88.90 ETE 176.70 ZAC 72.25 ETC 257.45 CLP 60.01

2.02 VHP 3.424 DPA -2.97 RAP 160.18 ECC 1.2018

INJ AZMTH INJ TIME- PO CST TIM IHJ 2 LAT INJ 2 LONG

59.05 8 6 37 3524.2 -37.77 177.94

59.04 15 17 31 21E7.7 -37.75 69.91

59.05 8 6 37 3524.2 -37.77 177.94

59.04 15 17 31 2127.7 -37.75 69.91

59.05 8 6 37 3524.2 -37.77 177.$4

59.04 15 17 31 2127.7 -37.75 69.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6992.5 $6R 1714.2 SG3 1986.1 87 5072.3 SR 1024.9 SS 3076.3

RflT .9734 _ .9926 flTF .9779 CRT .9934 CRS -.9997 CST -.9947

SGa 9154.4 R23 ,1264 R13 .9789 LSA 6013.4 NSA 283.2 SSA 20.4

SG1 9146.3 562 386.4 THA 10.53 EL1 5173.5 ELI 115.6 ALF 11.36

LAUNCH DATE DEC 8 1964 FLIGHT TIRE 322.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC

RL 147.35 LAL .00

RP 215,48 LAP -1.51

RC 295.805 GL 32.04

PLANETOCENTRIC CONIC

C3 12.026 VHL 3,468

LNCH AZMTH LMCH TIRE

55.02 7 4 38

124.96 14 30 13

55.02 7 4 36

124.98 14 30 13

55.02 7 4 36

124.98 14 SO 13

DISTANCE 702.107 EARTH TO MARS

LOL 75.95 VL 32.994 GAL 1.66 AZL 18.80 HCA 208.25 SMA 186.21 ECC .21058 INC 3.1976 vl 30.236

LOP 284.16 VP 23.037 GAP -8.80 AZP 92.82 TAL 9.56 TAp 217.81 RCA 147.00 APO 225.42 V2 25.71A

GP -11.61 2AL 70.17 ZkP 59.43 ETS 172.28 EkE 87.36 ETE 178.43 ZAC 72.78 ETC 257.50 CLP 58.72

DLA 43.84 RAL 156.54 RAO 6567.5 VEL 11.550 PTM 2.02 VMP 3.462 DFA -2.39 RAP 160.33 ECC 1.1979

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT tNJ 2 LONG

4108.79 -33.54 194.51 24.91 59.92 8 13 7 3508.8 -37.25 176.23

6734.92 033.53 78.54 24.90 59.91 15 15 48 2134.9 -37.24 70.26

4108.79 -33.54 184.51 24.91 59.92 8 13 7 3508.8 -37.25 176.25

2784.92 -33.53 79.54 24.90 59.91 15 15 48 2134.9 -37.24 70.26

4105.79 -33.54 184.51 24.91 59.92 8 13 7 3508.8 -37.25 176.23

2734.92 -33.53 78.54 24.90 59.91 15 15 48 2134.9 -37.24 70.26

OIFFERENTIAL CCRR[CTICHS

TOE 3.0784 TRA -.2134 TC-11.0548 9AU 1.8013

flOE .3636 flRA .1252 RC3-1.8215 FAU .40203

FOE 5.6606 FMA 1.0961 FC-25.9416 DRIP 32107

DOE 3.1333 RSA .2461 BC311.2036 FSP 6556

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SST 9214.1 86R 161A.9 S63 1943.8 ST 5063.6 SR 966.8 SS 2959.5

RRT .9710 RRF .9791RTF .9781 CRT .9930 CRS -.6997 CST -.6644

V,8 9354.6 R23 .1158 R13 .9789 LSA 5963.2 MSA 284.6 SSA 21.4

SGI 9346.6 562 380.4 THA 9.67 ELI 5183.7 EL2 112.2 ALF 10.70

LAUNCH DATE DEC 6 1964 FLI6HT TIME 324.00

HELIOCENTRIC C_NIC DISTANCE 706.353

RL 147.35 LAL .00 LOL 73.65 VL 32.999 GAL 1.58 A_ 66.88 HCA

RP 213.16 LAP -t.S3 LOP 265.35 rIP 23.062 6AP °6.93 AZP 92.72 TAL

RC 266.604 64. 31.54 GAP -11.0G ZAL 70.83 ZAP M.13 ETS 172.28 ZN[

PLAM(TOCENTflIC CONIC

C3 11.807 VHL 3.456 DLA 43.05 RAL t59.21 RAID 6567.4 VEL 11.541PTM

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ fiT ASC

36.11 • 11 41 40t)3.23 -33.12 182.63 24.93

123.86 14 26 31 2742.75 -33.11 78.9tS 24.92

56.11 T 11 41 4093,23 -33.12 182.83 24.93

126.89 14 26 31 2742.75 -33.11 78.96 64.92

56.11 7 11 41 40113.23 -33.12 182.83 24.93

1E3,86 14 26 31 2742.75 -33.11 79.H 24.92

DIFFERENTIAL C_RECTION6 MID-COURSE EXECUTION ACCURACY

TOE 8.0605 TRA -.1746 TC-1t.§240 BAU t.9392 SGT 9429.5 m 1522.8 SG3 |897.5

ROE .8476 lIRA .1301 RC3-1,7199 FAU .39081 RRT .9081RRF ,9749 RTF .9782

FDE 5.6041FRA 1.1730 FC-R8,8559 Blip 32840 SGB 9551.7 R23 ,1051 R13 .9789

DOE S.1089 BRA .1176 BC$11.6516 FliP 6392 SGI 9544.3 $62 376.7 THA 6.90

ARRIVAL DATE OCT 28 1965

EARTH TO MARS

209.44 SMA 186.29 ECC .21073 INC 3.1235 Vl 30.235

g.07 TAp 218.51 RCA 147.03 APO 225.54 V2 25.748

65.85 ST( 178.19 ZAC 73.31 (TC 25?.54 CLP 57.47

2.01VHP 3.501DpA -1.87

INJ AZMTM INJ TIME PO CST TIM

60.75 8 19 54 3493.2

60.74 15 14 14 2|42.8

60.?3 8 19 34 3463.2

60.74 13 14 14 2142.8

60.?3 6 lg 54 3493.2

60.74 13 14 14 2t42.8

RAP 160.49 ECC 1.1943

INJ 2 LAT INJ 2 LONG

-36.73 174.53

-36.72 70.65

-36.73 174.53

-36.72 70.66

-36.73 174.53

-36.72 70.66

ORBIT OETERMINATICN ACCURACY

37 $109.8 SM RIS.1SS 2846.9

CRT .9927 CRS -.9996 CST -.9939

LSA 5912.1 MSA 285.9 SSA 22.3

EL1 5190.5 EL2 108.9 ALF 10.12

1876



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 8 1944

HELIOCENTRIC CONIC

IL 147.35 L4L .00

RP 212.8? LAP -1.56

RC ZST.gS9 GL 31.07

PLAN(TOCENTR i C COHIC

C3 11.S03 VHL 3.4D8

LNCH AZMTH LNCH T|N[

5?.ZO 7 19 2

122.80 14 26 54

57.20 7 19 Z

122.80 14 28 54

57.20 T 19 :'

122.80 14 28 54

FLIGHT TIM( 326.00 ARRIVAL DATE OCT 30 1963

75.95 VL 33.003 GALLOt.

LOP 286.55 VP 23.126 GAP -9,05 AZP 92.63 TAL 8.57 TAp 219.21 RCA 1AT.D•

Gp -ID.55 ZAL T1.53 ZAP 58.90 ETS 172.28 ZA[ 84.36 ETE 177.99 ZAC 73.6D

DLA 42.27 RAL 159.93 RA n 656•,4 VEL 11.532 PTH 2.01 VHp 3,543 DpA -1,39

L-| TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH |HJ T|ME PO CST T|N

4077.44 -32.80 181.18 25.D3 61.55 6 26 59 3477.4

2751.25 -32,68 •9,43 25,03 61,54 15 12 46 ZlSI,Z

4077.44 -32.8R 181.16 25,03 61.55 8 26 58 34•7.4

2751,25 -32,68 70,43 25,03 61,54 I5 12 46 2151,2

4077,44 -32,69 181,18 23,03 61,55 8 26 59 34•7,4

2751,25 -32,60 70,43 25,03 61,54 15 12 46 ZlSI,2

DIS•ARC( 710.605 EARTH TO MARS

1.4g AZL 86.g5 HCA 210.64 SMA 166.37 ECC .ZI00g |NC $.D544 VS $0.Z$6

APO ZRS.S7 V2 85.782

ETC 257.58 CLP 5S.25

RAp 160.ST ECC 1.1910

|NJ 2 LAT INJ E LONG

-36.21 172.85

-56,ZD 71.12

-56.21 172.85

-36,20 71.12

-36.21 172,85

-38.80 71.12

DIFFERENTIAL CO_MECTICNS MID-COURSE EXECUTICN ACCURACY

TOE 3.0395 TRA -,1292 TC-11,9924 RAU 1,8772 6GT 964_,Z $GR 1438,1 SG3 1050,4

NO( ,5155 RRA ,1349 RC3-1,6228 FAU ,37054 RRT ,9648RRF ,R•01RTF ,9784

FOE 5.R832 FRA 1.2588 FC-28.3191BSF 33548 SC_ 8748.9 RZ3 .0945 R13 .9709

BOE 3.0829 BRA .1868 8C312.1017 FSP $222 $81 9•41.6 SG2 3•5.S •HA 8.20

LAUNCH DATE DEC 8 1964 FLIGHT TIN[ 328.00

HELIOCENTRIC CONIC O|STANC[ 714.865

RL 14T.35 LAL .00 LOL 75,95 VL 33,008 GAL 1,40 AZL 27,01HCA 211,84 SNA |86,46 ECC .21108

RP 212.ST LAP -1,58 LOP 287,75 VP 23,170 GAP -9,18 AZP R2,54 TAL 8,05 TAP 219,89 RCA 147.10

RC _)9,061 GL 30,85 6P -10,06 ZAL •2,27 ZAP 55,69 ET$ 172,28 ZAE 82,91ETE 177,81 ZAC •4,26

PLAN[TOCENTRIC CQNIC

C3 11,412 VHL 3,378 DLA 41.51RAL 160,8R RAID 6517,4 V[L 11,524 PTH 2,0t VHp 3,587 DPA -,96

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ Till[ PO C$T TIN

58,29 • 28 41 4061,3• -32,26 179,46 25,21 62,52 8 34 22 3461,4

121.71 14 25 21 2760.43 -32.25 TR.66 25.20 62.31 15 !1 21 2100.4

$8,29 ? 28 41 4061,37 -32,28 179,48 25,21 62,32 6 34 22 3481,4

121,71 14 25 21 2780,43 -32,25 TR,SN_ 85,20 62,31 15 11 21 2160,4

58.89 • 28 41 4061.37 -32.26 179.48 25.21 62.32 8 34 22 3461.4

121.71 14 25 81 2780.43 -32.25 TR.H 25.20 62.31 15 !1 21 2160.4

DIFFERENTIAL CGRRECTIQNI MID-COURSE EXECUTIGN ACCURACY

TOE 3.0179 TRA -.07•1 1C-18.4533 BAU 1.9143 SST 9850.1 _ 1360.0 St;3 1802.•

liD( .4889 RRA .13tHI RCS-1,SRRO FAU .386L3 MR• .NO3 RIH r .N4S RTF .9785

FOE 4.9374 FRA 1.3375 FC-27,0262 RIP 54274 $CM 9943,6 223 ,0642 R13 ,R769

ROE 3.0570 BRA .1667 RC312.S468 FIP 6055 SGI 9936.4 $02 576.2 THA 7.56

ORBIT DETERMINATION ACCURACY

ST $119.2 SR 072.8 SS 2728.5

CRT .9924 CR$ -.9696 CST -.R954

LSA 5859,1 MSA 267.4 8SA 23.2

EL1 5192,0 ELI 105.7 ALF 9.61

ARRIVAL OAT( NOV I 1985

EARTH TO MARS

INC 2.9899 Vl 30.266

APO 225,81 V2 25.815

ETC 257.60 CLP 55,07

RAP 160.87 ECC 1.1878

INJ 2 LAT INJ 2 LONG

-36.88 171.17

-35.6T 71.85

-55.60 ITI.IT

-35.67 T1.85

-35.68 171.17

-35.87 T1.85

ORBIT DET(RN|NATION ACCURACY

ST 5125.0 RR 831.8 SS E816.3

CRT ,9982 CRS -,9695 CST -,9929

LSA 5806.7 NSA 289,3 8SA 24.1

ELI 5161,0ELE 10E.6 ALF 6.15

LAUNCH DATE DEC 0 IRE4 FLIGHT TIN( 330.0D

HELIOCENTRIC CQNIC

RL 147.35 LAL .00

RP RIR.R9 LAP -1.60

RC 300.1E0 GL 30.21

PLAN[TOCEMTR/C CONIC

C$ 11,255 VML 3.352

LNCH AZI4TH LNCH T|N[

59.36 T 34 48

IRO.SR 14 23 4?

58,$8 7 34 42

120,62 14 23 47

5R.38 ? 34 42

120,SR 14 23 47

ARRIVAL DATE NOV $ 1965

OISTANC[ 719,131 EARTH TO MARS

LOL 75,95 VL 33,013 GAL 1,31 AZL 87,07 HCA 213,04 SI4A 186.54 ECC ,21128 INC 2,9294 Vl 3D,238

LOP 880.95 VP 23.814 GAP -9.26 AZP 92.46 TAL 7.53 TAp 220.58 RCA 147,13 APO 225.96 VZ RS.R4T

GP -9,64 ZAL 73.06 RAP 54.5| ET3 1?2.29 ZAE 81.48 ETE 177.65 ZAC 74.70 ETC 257.62 CLP SS.6R

OLA 40.TS RAL 161.50 RAO 896T.4 VEL 11.516 PTH 2.01 VHP 3.632 OPA -.58

L-I TIN[ IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

4044.03 -31.88 177.70 25.45 83,07 6 42 ? 3444.8

27T0.47 -31.6| 80.SS 25,45 63,06 I5 9 30 217D.5

4044.83 -31.6E IT•.•0 25.45 63.07 6 4Z ? 3444.0

tT?0.4T -31,61 80.55 25,45 63,00 15 9 50 2170.5

4044.83 -31.62 177.76 25.45 63.07 8 42 7 3444.8

2770.47 -31,81 60.33 25.45 83.06 15 g 58 2170.5

RAP 161.09 ECC 1.1849

INJ 2 LAT INJ R LONG

-35.14 169.47

-35.14 72.24

-35,14 169.47

-35,14 72,24

-35,14 189,47

-35.14 •2.24

DIFFERENTIAL CCRRECTI_S MID-COURSE EXECUTION ACCURACY

TOE 2.8616 TRA -.0219 1C-12.6101 OAU 1.6511 SGTIOOS3.0 SGR 1287.3 SG3 1753.9

RDE .4809 RRA .1444 RC3-1.4388 FAU .3slr_8 RflT ._51RRF .6580 RTF .9766

FOE 4.$209 FRA 1,4136 FC-RT,4657 SIP 34644 S0810133,1 R23 ,0743 R!3 ,9?86

ROE 3,02?2 BRA ,1480 RC312,9905 FSP SDTT $0110|2R,1SC_ 376,4 •HA 6,90

LAUNCH DATE DEC 8 19G4 FLIGHT TIN[ 332,00

HELIOCENTRIC C_NIC DISTANCE 723,403

RL 147.35 LAL .00 _ •5.95 |ft. 33.019 GAL 1.22 AZL 6T,13 HC.A 214.24 SNA 166.63 ECC .21149

RID R12,01 LAP -1,1_ LOP 260,13 Vie 23,237 GAP -9,41 AZP 62,38 TAL 6,96 TAP 221,23 RCA 147,16

RC 301,187 GL 29,82 GP -9,23 2AL ?3,66 ZAP S3,37 ET$ IT2,31 ZN[ 60,09 ETE 177,S1 ZAC 75,12

FLAN[TOCLrNTRIC CONIC

CS 11,006 Vt4t. 3.3R7 OLA 36,_ RAt. 162,55 RAID 6661,4 I_L |I,509pTH 2,00 VHp 3,680DPA -,24

LNCH AZI4TH I JMCH TIN[ L-I TINE INJ LAT lMJ LONG INJ 27 ASC INJ AZHTH INJ TIN( PO CST TIN

80.46 7 43 8 40£7.?0 -31.37 176.0G 25.77 65,60 6 50 14 3427.7

118.51 14 22 10 2761.4? -51.55 81.tZ 25.76 65.78 13 0 32 2161.5

iO.4J T 43 8 40_•,70 -31,5T IT6,OQ IS,T• 65,60 8 50 14 3427,T

119.51 14 22 10 L_F61.4• -31.55 81._ 2S.76 65.76 15 8 52 2161.3

60.49 • 43 8 40_7.•0 -51.5T IT6.01 2S,TT 63.80 8 50 14 _427.•

116.51 14 _2 10 2?61.4T -31.55 6|,L_ 25,76 63.76 15 6 52 2181.5

DIFFERENTIAL r.._NRECTION$ NIO-COURI:[XECUT|ON ACCURACY

11)[ 2.9845 TRA .0399 TC-15._Hi31BAU 1.66T6 6GT10293,4 _ 1220,6 SG3 1•05.9

RDE ,437? RRA ,1460 RC3-1,5527 FAt) ,54545 H? ,9421 _ ,6306 RTF ,6786

FDE 4,3169 FRA 1,4671FC-27.O1?T 80P 55826 60810325,8 R25 ,0630 Rt3 ,9769

BOE 2.81Hi4 liRA ,1545 8C3t3,4514 FOP 5703 S01|0516,7 SC_ 361,6 THA 8.46

OROIT DETERM|NATION ACCURACY

ST 5120.9 SIR 794.5 86 2506.2

CRT .9919 CR3 -.6666 CST -.9922

LSA 5747.7 MSA 2R0,6 83A 25,0

ELI 5161.2 EL2 99.5 ALF 8.75

ARRIVAL DATE NOV 5 1965

EARTH TO NARS

INC 2.6725 Vt 30.238

APO 226.11 V2 25.87R

ETC 257.63 CLP 52.81

RAP 181,33 ECC 1.1822

INJ 2 LAT INJ 2 LONG

-34,60 187,75

-34,59 72,92

-34,60 187.75

-34,$9 72.9R

-34,80 167.73

-34,59 72,R2

ORBIT DETERMINATION ACCURACY

87 3112.0 H ?60.6 $3 2392,4

CRT .9918 CRS -.9993 C$T -,9913

LIA 586?.5 NRA 263.D SIA 25.9

EL1 S167.4 EL2 96.3 ALF 8.4D
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 8 |954 FLIGHT TIHE 334.00 ARRIVAL DATE NOV T 1965

HELIOCENTRIC C0111C

RL 147.35 LAL .0O LOt. 75.$5 VL 33.024 GAL

RP Z11._3 LAP -I.S3 LOP 291.36 VP 23.299 GAP -9.53 AZP 9Z.30 TAL

RC 302.Z03 GL 29.44 GP °8.85 ZAL 74.77 ZAP 5Z,26 ITS 172.33 ZAE

PLANETOCENTRIC CONIC

C3 10.914 YHL 3.$04 D_A 39.24 RAL 163.24 RAO 6867.4 VEL ||.502 PTH

DISTANCE 727.681 EARTH TO MARS

1.12 AZL 87.18 HCA 215.45 SNA 166.73 ECC ,21173 INC Z.6166 Vl 30.234

6.43 TAp 221.66 RCA 147.|9 APO ZE8.E6 VE 25.91|

78.72 (T[ 177.39 ZAC 75.52 ETC 257.84 CLP 56.72

LNCH AZNTM LNCH TINE L-I TINE INJ LAT INJ LONG

81.82 T 51 55 4009.90 -30.90 174.30

ITS.38 14 20 28 2793.49 -30.89 81.97

61.82 T 51 55 4009.90 030.90 174.30

61D.38 14 20 28 8793.49 -30.69 81._T

81.82 T St 55 40011.90 030.90 174.30

116.$8 14 20 18 ZT93,49 -30.69 81.97

DIFFERENTIAL C.CRRECTION$ MID-COUflS£ EXECUTION ACCURACY

TIDE 2.R581 TltA .tOTE TC013.8|18 BAU 2.0238 88710450,7 SGR 1159.8 SG$ 1658.4

ROE .4187 RRA ,|537 RC$-t.2TOS FAU .53434 RRT .9420 RRF .9422 RTF .9766

FOE 4.D_12 FRA 1.5813 FC-ZS.5210 B3iP 36302 S8810§14.6 R23 .0S66 R!3 .9789

BIDE 2.9628 MA .1874 RC513.RT01 FSP 5S36 SGItOSO7,7 SG2 387.1 THA 5.98

2.00 VHP 3.728 OpA .07

INJ RT ASC INJ AZMTH INJ TINE PO CST TIH

26.14 64.51 8 56 45 3409.9

26.13 64.49 15 7 l 2195.5

26,14 64,§1 8 58 45 3409.9

26.|3 64.49 15 7 1 2193.5

26.|4 64.51 6 56 45 3409.9

26.13 84.49 15 7 1 8193.5

RAP 181.59 ECC 1.1796

INJ 2 LAT JNJ 2 LONG

-34.05 188.00

-34.Q4 73.67

o34.08 186.0D

-34.04 73.67

-$4.05 188.00

-34.04 75.87

_B1T DETERNINATION ACCURACY

ST 5094.0 SR 73D.4 86 2288.2

CRT .9917 CR$ -.9992 CST -.9905

LSA 5622.8 MSA 296.0 68A 28.7

ELI 5146.1 EL2 93.1ALF 8.09

LAUNCH DATE DEC 8 1964 FLIGHT TIN[ 336.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CGNIC

RL 147.$5 LAL .OOLoL 75.95 VL 33,029 GAL

RP 211.47 LAP -1,65 LOP 292.57 _P 23,341 GAp -9.64 AZP 92,22 TAL

RC 303.829 GL 29.06 GP -8.49 ZAL 75.99 ZAP 51.18 [76 172.34 ZAE

PLAN(TOC[NTREC CONIC

CS 10.770 VHL 3.252 DLA 38.49 RAL 164.17 RAO 9567.4 VEL 11.496 PTH

3.86 TAp 222.52 RCA 147.22

77.38 ETE 177.28 ZAC 75.90

DISTANCE 731.963 EARTH TO MARS

t.02 AZt. 67.23 HCA 216.66 SMA 186.82 ECC .21198 IN(: 2.7883 Vl 30.238

APO _26.42 V2 25.941

ETC 257.84 CLP $0.67

2.00 VHP 3.779 OpA .33 RAP 181.88 ECC 1.1772

INJ AZI4TH |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

65.20 9 7 41 339t.3 -33.49 184.20

65.18 15 5 25 2206.6 -33.48 74.51

65,20 9 T 41 3391.3 -33.49 164.20

65.19 15 5 23 2206.6 -33.48 74.51

65.20 9 T 41 3391.3 -33.49 184.20

65.18 IS 5 25 2206.8 -33.46 74.51

ORBIT DETERMINATION ACCURACY

ST 5100.0 SR 706.8 6S 2196.0

CRT .9918 CRS -.9969 CST -.9884

LSA 5390.2 RSA 301.4 SSA 27.1

ELI 5146.0 EL2 DR.T ALF 7.83

LNCH AZI4TH LNCH TIN( b-I TIN( INJ LAT INJ LGNG INJ RT AS(:

82.77 8 1 9 3991.31 -30.43 172.49 26.57

117.23 14 18 $6 2406._ -30.41 92.81 25.55

82.77 8 1 9 31H)1.31 -30,43 172,49 26,57

117.23 14 18 36 2805.94 -30.41 82.81 26.56

82.77 8 1 9 3991.31 030.43 172,49 26,37

117.23 14 18 38 2808.64 -30.41 62.61 29.56

DIFFERENTIAL C_RRECTION9 M|D-COURSI[ [XI[CUT|ON ACCURACY

TIDE 2.9136 TRA .I932 TC-14,t87T RAU 2.0499 SGT10921.7 _ J102.4 SG3 1604.4

ROE .5999 RRA ,1602 RCS-I.t60t FAU .32093 RRT .9329 RRF .9325 RTF .9766

FOE 3.7899 FRA 1.$976 FC-23oTDTT BSP 37376 S8810672.7 R23 .0510 Rt3 .9767

DOE 2.R431 BRA .2523 BC314.2367 FSP 5451 SG110671.4 SG2 393.2 THA 5_54

LAUNCH DATE DEC S 1984 FLIGHT TIN( 338,00 ARRIVAL DATE NOV 11 1965

HELIOCEMTRIC CONIC DISTANCE 736.255 EARTH TO MARS

RL 14T.35 LAL .DO LGL 75,93 VL 33.035 GAL .92 AZL 87.28 HCA 217.87 SNA 186.92 ECC .2t226 IHC E.7203 VS 3D.236

RP R11.20 LAp -1.$7 LOP 293.79 VP 23,382 GAP -9.73 AZP 62.15 TAL 5.28 TAp 223.15 RCA 147.24 APO 226.59 V2 25.971

RC 304.248 GL 28,73 GP -8.16 ZAL 76.64 ZAP 30.14 ET$ 172.36 ZAE 76.07 ETE t77.19 ZAC o 76.27 ETC 257.$3 CLP 4D.S5

PLANETOCENTRIC CONIC

C3 lO.8bt VHL 3,261 DLA 37.73 RAL 165,14 RAD i567.4 VEL 11,460 PTH 2.00 VHP 3,830 OPA .57 RAP 162.1D ECC 1,1751

LMCH A214TH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

63.95 8 10 52 3D71.73 -29,93 |70._2 27,D6 65.86 9 17 4 3371.7 -32.62 162,34

118.03 14 IS 36 8821.13 -29.92 96,74 27,05 63.67 15 3 36 2221.1 -32.R1 75.46

$3.93 9 10 52 397t.75 -29.93 170.62 27.06 65.66 9 17 4 3371.7 -32.92 162.34

118.03 14 16 36 2821.13 -29.92 83.74 27.05 65.87 15 3 33 2221.1 -32.D1 75.46

83.95 8 10 52 3971.75 -29.93 170,62 27.06 63.88 g 17 4 3371.7 -38.92 162.34

118.05 14 18 36 2021.13 029.92 83,74 27,05 63.67 13 3 36 2221.1 -32.91 75.46

DIFFERENT|AL CCRRECTIQN$ NID-COURK 2XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8710 TRA .2849 1C-14.6449 BAU _.D893 $8110818.3 8GR 1050.3 683 1559.1 ST 5054.9 SR 979.9 S8 2081.5

ROE .3818 RRA .1632 RC3-1.1073 FAU .31093 RRT ,R23| RRF .9217 RTF ,9767 CRT .9916 CRS -.9985 CST -.9682

FOE 3.5065 FRA 1.752R FC-23.$073 RSP 37921 !_1096D.1 R23 .0427 R13 .9786 LSA 5300.4 MSA 302.3 $SA 28.1

BOE 2.8953 BRA .311D 8C314.9667 FSP 3237 $8110991,8 _2 400,5 THA 5,13 ELl 3099,7 EL2 166.1 ALF 7.60

LAUI4CH DATE DEC 8 '964 FLIGHT Title 340.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CGNIC DISTANCE 740,551 EARTH TO MARS

RL 147.35 LAL .OO L_L ?5.95 VL 33.041 GAL .82 A_q. 87.33 HCA 219.09 S44A 167.02 ECC .21256 INC 2.6748 VS 30.236

RP 210.95 LAP -1.69 LOP 2RS.DI VlP 23.423 GAP -9.83 AZP 92.08 TAL 4.68 TAP 223.77 RCA 147.27 APO 226.77 V2 26.001

RC 305.247 GL 28.39 GP -7,64 ZAL 77.64 ZAP 49.12 ET6 172.38 ZAE 74.78 ETE 177.10 ZAC 76.62 ETC 257.62 CLP 48.65

pLANETOCENTR|C C_NIC

C3 10.513 VI'IL 3.842 OLA $6.96 RAt. 166.14 RAD 6567.4 VEL 11.485 PTM 2,DO VMP 3,863 DpA .77 RAP 162.50 ECC 1.1730

LNCH AZI4TH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

$5.18 8 21 tO 3950.89 0L_.43 169.67 27.60 66.55 9 27 1 3350.9 -32.33 160.$9

114.82 14 14 16 2037.26 -29,42 84.80 27,39 66.53 15 I 34 2237.3 -32.32 76.55

85.18 8 21 SO 3950.89 -29.43 168.67 27.60 86,53 9 27 1 3330.9 -32.53 160.$9

114.62 14 14 16 |637.26 -_.42 84.90 2T.39 66,33 15 I 34 2237.3 -32.32 76.53

85.19 8 21 10 3950.89 -29.43 168.67 27.60 66.55 9 27 1 3350.9 -32.33 180.39

114.82 14 14 16 2937.26 -29,42 84.80 27.59 66.53 15 I 34 2237.3 032.32 76.53

DIFFERENTIAL C(:RRECTION9 NID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9251 TRA ,3433 TC-15.0779 2AU 2,1243 867|S004.2 IV,At lO01.T $G3 1312,2 ST 3006.0 SR 955.6 SS 1967.7

ROE .5835 RflA .|663 RC3-1.0350 FAU .30031 RRT .9132 RRF .9094 RTF .9787 CRT .9920 CRS -.9980 CST -.9887

FDE 3.2887 FRA 1.$149 FC-24.7433 98P 38376 8_110§0,3 R23 .0333 R13 .9788 LSA 3410.0 MSA 304.6 8SA 29.1

SO( 2,946? BRA ,$813 8C313,1134 FSP 3039 SG|11042.8 682 406.7 THA 4.76 ELI 3D48.D EL2 92.2 ALF T.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUlKN DATE DEC R 19(4 FLIGNT TIN[ $42.00 ARRIVAL DATE NOV 15 lS•S

N(LIOCEMTRIC CCmIC

RL 547.35 LAL .DO

RP lID.TO LAP -t.TO

nC $0•.143 GL 88.01

PLAN[TOCENTI | C _MIC

CS 10.•00 reAL S.ttS

L_KN AZNTN UKM TIME
&O.4S • IIS

113.55 14 11 34

1t.45 8 St $

113.$5 14 I1 31

11.45 • U S
115.$5 !• 11 34

OlFFER(NTI AL C_CTIQNI

TO[ R.TTRR TNA .41NJ4 TC-tS.SO4t BAU t.|SIR
RD[ .S5|G RRA .|M 9C3 -.9•4R FAU .IOOQ4

FOE 8.9955 FRA t.iTS$ FC-Z4.IR$I BOP 3190_

DOE t.•OZO ImA .4101 1_315.$$49 FgP 4864

OlSTANC( 744.853 EARTH TO MARS

LOL 75.95 VL 33.04T GAL .Tl AZL 07.37 NCA tOO.St SNA teT,lt ECC .ttER7 INC t.S$15 Vt SO.834

LOP 9SO.t3 VP tS.4E$ GAP -9.96 A_P 9t.01 TAL 4.0T TAp tE4.S8 RCA S4T.tS APO ttS.RS VE RS.OtD

64P -T.5S ZAL TO.GO tAP 48.13 ETS ITt.41 ZN[ 73.5t [T[ ITT.O$ ZAC TS.RG ETC EST.DS CLP AT.GO

DLA SO.tO RAL ll?.lT RAD GILT.4 VEL 11.480 PTH t.OO VHp 3.858 DpA .94 RAP 16t.85 ECC I.ITI8

L-! TIN( INJ LAT INJ LQNG INJ RT ASC INJ AZNTH IMJ TIN( PO COT TIN INJ 8 LAT INJ 8 LONG

34_.Ot -tO.It tG•.f_ tO.IS 6T.tt I ST $• 33EG.S -31.T3 158.56

1•55.18 -98.8Q 15.19 t5.18 6T.$8 t4 58 11 EES5.9 -SI.TE 7T.TS
• 919.Ot -98.81 t68.OZ El.S9 GT._l i 57 54 55E8.6 -$1.T$ tS•.S•

1855.18 -98.10 15.99 El.tO IT.it 1• 59 11 EEss.B -SI.Tt TT.T5

3tt0.81 -El.OR 180.1_ El.tO IT.E1 9 5? 54 5328.6 -St.TS 158.IS
2855.10 -t8.90 85.19 t8.tB 8T.t8 14 59 11 9955.9 -$t.TR TY.T3

MIO-COUOSE EXECUTION ACCURACY GRllIT DETERMINATION ACCURACY

SGTlISI).O _ 950.5 SO5 146R.4 ST 4856.0 DR 65•.9 IS tRG4,S

flit .9018 RRF .8960 flTF .ITl9 CRY .8895 _qS -.DRY1 COT -.9851
SGa11935.8 R95 .C_89 Rt5 .RT90 LsA 5594.9 MSA 306.5 SSA EO.9

SGttt991.5 S_ 415.4 THA 4.41 ELI 4885.9 IEIL9 Y8.1 ALF 7.85

LAUNCH DATE DEC 8 1t_4 FLIGHT TIN[ 344.00 ARRIVAL DATE NOV 17 IR•5

HELIOCENTRIC C_NIC

RL 14T.35 LAL .00

lip RtO.•G LAP -1.Tt
RC SQT._ GL 2T.T4

PLNN[TOCENTR ! C C.CN I C
¢3 1D.ZRO W4L S.L'09

LNCX AZNTH LINCH TIN(

IT.Y9 • 45 45
11e.21 14 R 17

OY.T• • 45 45

t19.£1 14 R L_

IT.YI • 41 45

tit.It t• 8 IT

DIFFERENTIAL CCIIN(CTION8

11DE l.TSO5 TRA .5Z07 TC-lS.90|8 RAU 9. tiIT

ROE .SSIIII RRA .1754 9C5 -.OlHi4 FAU .97905

FOE R.TSSG FNA |.04St FC-95.S34JO OlD 595|1

IIOE E.YStS NA .$•N ICSIS.99TO FSP 4713

O|ITKE T48.160 EARTH TO MARS

La. 75.95 VS. 55,055 GAL .8t AZL 87.41 •4CA 191.55 SMA 18T.99 ECC .tlStt INC 8.GOOD Vl 3O.E3S

BIT.4S MP _J.SOZ GAP -t0.08 AZP 81.94 TAL 3.45 TAP 994.1NI RCA 147.51APO SET.t4 VE ZG.OST
GP -TORT ZAi. TI.TO ZAP 4T.tT [TO tT9.43 ZN[ TI.EI ET[ tTO.OT ZAC TT.29 ETC EST.SR CLP 4G.T4

DLA 55.41 RAL 168.93 RA_ GILT.4 V[L 11.475 PTH 1.99 V_P 5.993 DPA 1.09 RAP 145.9£ [CC 1.1095

L-I T|N( lMJ LAT |NJ _ lMJ RT ASC INJ A]SITH lMJ TIN( PO COT TIM INJ t LAT IMJ t LONG

3904.54 -tO.ST 164.44 Z8.83 6T._S R 40 48 5504.5 051.11 151.10

_T5.95 -9R.34 87.55 88.1_ 67.84 t4 58 99 _TS.E -OR.tO T1.09

5904.54 -98._T 164.44 _8.93 8?.96 9 48 48 5504.$ -31.11 t_l.90
tOT5.I5 0t9.34 87.53 28.1_ 67.84 14 SS 99 lm?S.E -51.10 TR.09

3904.54 -Ill.3? 114.44 Z8.83 67.9G 9 •O 48 3504.S -51.11 15t.90

_T5.95 -98._i 9T.33 18.89 IT.84 t4 5G 99 9ET5.9 -SO.IS 1_.09

NID-COURN[ 9X[CUTIQN ACCURACY _BIT DETERMINATION ACCURACY

SGTt1307.8 Md_ 917.1 SG3 1490,8 ST 489_.5 SR GtS.T IS |TO0.•

RDT .tlTDRWF .1101 9TF .9Yl8 CRT .DIRT Clio -.1159 CIT -.O09O

it1404.8 R95 .0_9 RI5 .l?18 LSA 5950.5 MSA 510.1 I_A SO.T
li_t_1311,8 _ 491,4 THA 4,10 ELI 4854.5" EL9 T5.8 ALF T.IE

LAUNCH DATE DEC • 1964 FLIGHT TIN[ 348.00 ARRIVAL SATE NOV t8 lOSS

_[LIOCENTRIC CONIC

RL 14T.55 LAL .SO LCA. TO.IS VL

RP 810.8E LAP -1.TO LOP ROD.SO VP
RC SOD.DOS _ 8T.4R f_P -T.Ot ZAL

C5 tO.EGG VML 5.185

LMCM AZlITH LNCH TIN(

tO.tO 8 St tt

110.80 14 4 48

IS.DO I SG IE

110o00 14 4 4l

GO.DO • 5G 19
tlO.lO 14 4 4t

DIFFERENTIAL C_RRECTIONO

TOE R.iT•O TRA .GIRT TC-10._19 BAU E.9955

ROE ,58TO RRA .1Ti5 RC3 -.8304 FAU .96999
FOE 8.5R69 FRA 8.0005 FCo99.RHOILIP 40078

DOE 8,$948 B_A .1434 KSt6.S19• Flip •558

SiITANCE 753.4Yl EARTH TO MARS

55.059 GAL .48 AZL 87.45 HCA E_E.TE SNA |$?.53 ECC .8|55! IK 8.5508 Vl 50.|54

tS.S4t GAP -IO.|T AZP it. IT TAL t. OI TAP Et5.S7 RCA 147.St APO 9IT.S4 V8 IS.ORS

80.88 tAP 48._4 ETS 178.4§ ZAE T1.08 ETE 176.91ZAC 77.61 [TC DOT.IS CLP •5.13

DLA 54.it R/d. 148.5E RAO 6587.4 V[L 11.471PTH 1.88 VHp 4.050 DPA 1.81 RAp SiS.GO ECC l.|GTi

L-I TIN[ INJ LAT |NJ LONG INJ fit ASC INJ AZMTH INJ TIME I_ CST TIN IHJ t tAT INJ E LONG

3l?O.t4 -9T.81 169.11 _J).SE 68.50 tO O 50 5ETR.t -30.4T 153.89
9887.91 -E?.8O 88.87 _9.5t 68.48 14 55 O EEO7.9 -35.46 IO.OS

SITe.24 -IT.it tSI.|t _9.59 68.50 10 O 50 3ET8.t -SO.4T 155.8R
EDiT.it -ET.IO 88.8? 18.51 48.48 t4 55 0 1887.R -50.44 00.45

SIT•.94 -ET.Dt tSD.|t 88.59 48,50 tO 0 $0 5tTD.t -SS.4T |55.RS
9liT,It -17.80 88.87 _9.51 SO.AS 14 55 0 E897.8 -SO.S1 IS.S5

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGTtt54t.5 SGR 8T9.8 SG3 1375.8 ST 48E8.4 _ 588.9 $6 IS57.•

RRT .OTIS RRF ,8637 RTF .9788 CRT .9859 CRS -.Otis CIT -.ROD4
SGIIItST$.0 R93 .0679 fl15 .ITRO LSA SISS.S MSA 515.$ SSA SI.S

SGtIISOT.I SC_ 498.8 THA 3.61 EL! 4864.8 ELl GR.S ALF T.OE

LAUNCH DATE DEC I t9_4 FLIGHT TIN[ 348.00 ARRIVAL DATE NOV 81 |965

H(LIQCEMTR|C CQN|C O|$TANC[ TST.TOT EARTH TO MARS

RL 147.55 LAL .00 L_. TO.IS VL 33.065 GAL .58 AZL 57.49 HCA 995.98 _4A 187.44 ECC .t1596 INC E.SISt vl SO.EGG

RP _q_9.99 LAP -t.T5 LOP L_9.RO _p IS.ST9 GAP -SO.IT AZP 8|.RS TAL 9.18 TAP E_.t4 RCA 14T.53 APO 917.54 VE £G.t11

RC 50_.1T4 _A. 97.tl EP -•.TOZAL 0B.04 tAP 45.55 ETS 179.4T ZAE 69.89 ETE 178.86 ZAC TT.IE ETC 957.$5 CLP 44.95
PLAN(TO¢[14TNIC C_NIC

CS 10.183 _L 5.189 DLA 33.81RAL 170.45 RAD 8587.4 N(L 11.468 PTH t.99 VHP 4.108 OpA 1.30 RAP 164.01ECC 1.1466

Lit(34 AZMTH iNCH TIN( L-I TIME INJ LAT |NJ _ |NJ RT ARC |NJ A_I4TH |NJ TIME leo CST TIM INJ t LAT INJ 9 LGNG

TO.TO • 8 39 3849.E8 -L_.95 159.40 50.95 68.14 |0 13 49 5948.5 -_9.81 151.59

109.$0 14 0 11 1113.14 -BT.DE IO.G3 50.95 69.11 14 48 55 9595.6 -_1.81 88.45

70.70 I 8 )9 $84l,L_ -_7.95 158.10 50.94 89.14 |0 15 4i 5948.5 -_9.li 151.39

109.$0 14 0 11 1t93.14 -97.99 10.83 50.95 89.19 14 48 55 919S.6 -L'l.81 8E.4S
liD.DO 14 I9 34 L_I_4.O_ -30.11 It.ST 51.50 79.iR 15 _ lO 9|94.1 -39. t4 T3.04

ttO.O0 15 18 95 _.lS -94.49 8T.35 I1,1_ 85.30 |4 |E 5E 9496.0 -8T.54 8R.ST

OIFFERENTIAL CCRRECTION8 N|D-COURSE EXECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

TO( 9,GIlNI TRA ,TIlt TC-tO,RT05 6AU 9.9584 S&TIITIS.8 IGR 044.1RG5 1551.8 ST 4?50.0 Ill 5R|.8 SS 1554.5

HOE .3tM RRA ,t795 RC5 -.7181 FAU .RIOt8 _T .IS$O RRF .8450 RTF .Q789 CRT .I05R CRS -.9814 CST -.97TR

FOE R,SOSG FRA Ro05_4 FC-tI.9497 99P 40_70 _G_$t744.| 895 .0t|8 Rt5 .RTI9 LOA 50t|.5 NSA 3t7.4 SSA 3t.3
BOG 8o4570 BRA .T450 ICStD.08T8 F_ •594 SGtttT56.0 SG9 4_.4 THA 5.54 (Lt 4T05.t EL9 E4.0 ALF S.R4

II?l



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DAIS DEC 8 |SQ4

H(LIOCENIRIC COLIC

RL I4T.$S LAL .OO 33.071 GAL

RP 209.77 LAP -t.?9

MC 3lO.ISE GL 26,80

pLANI[1OCENTRIC COHIC

CS 10.051 YNL 3.170

LNCM AZI41M LNCM TIME

12.32 8 24 19

107.66 13 54 42

12.32 8 94 19

107.66 13 54 42

110.00 IS 17 12

ttO.O0 13 0 59

DIFFERENTIAL CCRRECTIONS

TOE 2.$592 TRA .6320 TC-17.0221 BAU 2.2892

ROE .3079 RRA .1928 RC3 -.T037 FAU ,25019

FOE R.0965 FRA 2.1139 FC-21.5503 Blip 41E17

ROE Z.STT6 9RA .6516 BC317.0367 FSP 4230

LAUNCH OAT[ DEC 8 1964

LOS. 75.65 VL

LOP 301.14 VP 23.S16 GAP -10.37 AZP 91.75 TAL 1.49 TAP 296.71 RCA 147.34 APO 927.15

GP -9.53 ZAL 63.24 ZAP 44.45 [T3 172.49 ZAE 66.73 ETE 176.SE ZAC 76.89 ETC 957.49

DLA 39.98 RAL 171.60 RAD 6567.4 VEL 11.46S PTH 1.99 VHP 4.167 DPA 1.37 RAP 164.43

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZI4TM INJ TIME RO CST TIM INJ 2 LAT

3811.85 -21.14 158.84 31.04 89.77 10 21 56 3216.9 -2S.14

RRSS.EI -E$.82 02.66 31.03 69.76 14 43 55 2353.2 -29.15

3616.65 -9S.64 158.94 31.04 69.77 10 27 56 3219.9 -29.14

9953.21 -26.62 99.66 31.03 69.76 14 43 55 2353.2 -29.13

9999.64 -31.79 74.82 32.81 76.71 16 2 11 2099,6 -33.29

3118.43 -91.70 103.07 28.66 62.91 13 52 58 2518.4 -25.15

FLIGHT TINE 350.00 ARRIVAL DATE NOV 23 1965

DISTANCE 7SZ.IOS EARTH TO MARS

.26 AZL 87.52 HCA 225.22 8MA 187.55 ECC .21437 INC 2.4?66 vl 30.236

RID-COURSE EvrCUTION ACCURACY

SG711078.4 SGR 813.7 SG3 1986.9

RRT .8389 RRF .8248 RTF .9789

$r_11909.3 R23 .0078 RI3 .9789

S6111898.0 _ 444.7 THA 3.29

V2 26.137

CLP 44.07

[CC 1.1654

INJ 2 LONG

148.66

84.46

146.66

64.46

65.91

95.92

ORBIT DETERMINATION ACCURACY

3T 4667.5 SR 567.8 S3 1458_9

CRT .9949 CR$ -,9877 CST -,9733

LSA 4912.4 MSA 399.2 SSA 52.9

ELI 4701.6 EL2 S6.6 ALF 6.90

FLIGHT TIME 352.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC C(_ilC DISTANCE 766.433 EARTH TO MARS

NL _147.35 LAL .00 LOL 75.95 VL 33.077 GAL .14 AZL 87.56 HCA 226.45 SMA 187.66 ECC .21481 INC 2.4422 V1 30.236

RID 909.$3 LAP -1.77 LOP 309.37 _P 23.6§3 GAP -10.46 AZP 91.68 TAL .81 TAp 927.96 RCA 147.35 APO 227.97 V2 26.162

RC 311.080 64. 96.48 GP -6.31 ZN. 84.47 zAP 43.50 ET$ 172.51 zA( 67.59 ETE 176.78 ZAC 78.51 ETC 257.46 CLP 43.23

PLAN(TO¢ENTRIC C_IC

C3 R.990 _SL 3.191 DLA 39.16 RAL 179.71 RAD 8567.4 VEL

LNCN AZ_iTH LNCH TIN( L-I TINS INJ LAT |NJ lONG

74.06 8 40 33 317R.89 -96.09 153.75

105.92 13 47 50 9867.89 -96.01 95.06

74.08 9 40 33 5779.89 -26.02 153.75

105.99 13 47 50 2907.89 -26.01 95.06

110.00 15 49 25 9633.55 -32.79 69.89

110.00 19 45 8 5189.09 -19.67 108.90

DIFFERENTIAL CC_RECT|ON$

TOE 9.4948 TRA .9447 TC-17.3621 BAU 9.3904

RDE .2807 RRA o1847 RC3 -.6440 FAU .94078

FOE 1.6856 FRA 2.1510 FC-20.DS90 BW e 41769

9DE 9.5194 RRA .$626 8C$17.3741 FSP 4075

11.462 PTH 1.99 VHP 4.227 DFA 1.42

INJ RT ARC INJ AZMTH INJ TIM( PO CST TIN

31.89 70.40 10 43 33 3179.6

31.86 70.38 14 37 38 2367.8

31.86 70.40 10 43 33 3179.6

31.86 70.38 14 37 38 9367.8

33.93 79.49 16 26 19 2033.5

28.79 61.46 13 38 10 2582.1

MID-COURSE EXECUTION ACCURACY

SGT19041.5 $GR 784.4 SG3 1243.1

RRT .8170 RRF .8021RTF .9791

S6619067.0 R23 .0019 R13 .9791

$6119058.8 St,2 451.7 THA 3.05

RAP 164.88 ECC 1.1644

INJ 2 LAT INJ 2 LONG

-28.45 145.59

-28.44 66.91

-26.45 145.59

-96.44 86.91

-33.62 60.63

-23.33 99.67

ORBIT DETERMINATION ACCURACY

ST 4574.4 M 554.4 SS 1360.5

CRT .9954 CR$ -.9827 CST -.9_69

LSA 4795.4 NSA 325.1 SSA 33.6

ELI 4607.6 EL2 52.9 ALF 6.68

LAUNCH DATE DEC 8 I944

LAUNCH DATE DEC 6 1664

23.659 GAP -10.56 AZP

85.75 ZAP 42.76 ETS

3235.10 -17.92 110.01 99.1t G0.39 13 27 4 2635.1 -21.72

FLIGHT TIME 354.00 ARRIVAL DATE NOV 27 1965

MELIOCENTRiC COLIC DISTANCE 770.790 EARTH TO MARS

RL 147.35 LAL .OO LC_ 75.95 VL 33.084 GAL .02 AZL 87.59 HCA 227.68 SNA 187.?7 ECC .21529 INC 2.4088 Vl 30.234

RP ROt.34 LAP -1.T9 LOP 303.91 VP 91.92 TAL .12 TAP 227.90 RCA 147.35 APO 226.19 V2 24.196

RC 3tE.01R GL 2S,17 GP -9.10 ZAL 172.53 zA_ 66.47 [TE 176.75 ZAC 79.30 ETC 257.42 CLP 42.41

PLANEIOCEMTRIC CONIC

C3 9.940 VNL 3.153 DLA 31.31RAL 173.97 RAO tSIT.4 V[L 11.460 PTH 1.99 VHP 4.288 DPA 1.44 RAP 195.34 ECC 1.1i31

LNCH A_I4TM LNCM T|N( L-I TIME INJ LAT INJ LONG INJ RT ARC iHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.05 9 SS 50 3736.57 -2S.36 150.22 32.73 71.02 11 1 6 3136.6 -27.73 14£.09

103.95 13 39 8 309R.09 -25.37 97.95 32.73 71.01 14 29 37 2429.1 -27.72 89.82

7s.OS 9 SS 50 3739.37 -25.35 150.22 32.73 71,02 11 1 6 3156.6 -27.73 142.09

103.95 13 38 8 3098.09 -25.37 97.95 32.73 71.01 14 99 37 2429.1 -27.72 99.82

110.00 16 3 59 2578.55 -33.32 65.71 34.93 81.90 19 46 58 1976.5 -34.06 56.59

110.00 It 33 9 102.95

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.4353 TRA 1.0427 TC-17.8221BAU 2.3431 SG712164.7 SGR 753.6 SG3 1195.1 ST 4488.1 SR 541.5 $S 1254.4

ROE .2806 RRA .1833 RC3 -.5861FAU .23159 RRT .7974 RRF .7750 RTF .9799 CRT _9962 CRS -.9771CST -.9653

FOE 1.8961FRA 2.1107 FC-90.1945 RSP 42097 $¢,812186.0 R93 -.0195 R13 .9799 LSA 4680.6 NSA 317.9 8SA 34.2

DOE 2.4526 RRA 1.0567 8C317.9316 FSP 3736 S6112179.6 _ 454.2 THA 2.63 ELI 4520.4 EL2 46.8 ALF 6.85

FLIGHT TIM( 356.00 ARRIVAL DATE NOV 29 1965

DISTANCE 775.090 EARTH TO MARS

-.10 AZL 87.69 HCA 228.92 SMA 187.69 ECC .2t575 INC 9.3766 vl 30.236
HELIOCENTRIC C_41C

Rb 147.33 LAL .DO LGL 75.95 VL 33.090 GAL

lip 909.14 LAP -1.79 LOP 304.84 VP 93.794 GAP *10.68 AZP

NC 311.830 _L 25.65 GP -5.91 ZAL 87.08 ZAP 41.95 ET$

pLAN(TOCENTRIC C_NIC

C3 9.R08 VHL 3.147 DLA 50.44 RAL 175.19 RAD 6567.4 VEL

LNCH A_ITH t.NCH TIN( L-I TIN( INJ LAT INJ L.CNG

78.33 10 20 6 3485.99 -94.79 149.09

101.97 13 27 36 30R0.17 -94.71 101.54

76.33 10 90 G 3885.93 -24.79 148.09

101.87 13 97 36 3000.17 -94.71 101.34

110.00 16 93_8 23RR.90 -35.73 61.97

110.00 19 93 25 3909.22 -18.31 111.72

DIFFERENTIAL CGRRECTIONS

TOE 9.3894 TRA 1.2357 TC-17.233R IAU 9.311R

RD( .ZION RRA .1944 RC3 -.5150 FALl .91859

FOE 1.6181 FRA 9.3517 FC-19.tOSl BIND 43699

DOE 2.4098 BRA 1,2509 8C317.4414 FSP 3901

91.56 TAL 359.41 TAp 298.34 RCA 147.35 APO 226.43 V2 26.209

179.54 ZN[ 85.37 ST( 176.72 ZAC 79.08 (TC 257.37 CLP 41.61

11.458 pTM 1.99 VHp 4.351DPA 1.45 RAP 165.82 ECC 1.1630

INJ RT ASC INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

33.65 71.64 11 21 30 3084.0 -96.99 137.92

35,64 71.13 14 18 $6 9410.2 -96.98 93.43

35,63 71,64 11 91 30 3064.0 -26.89 137.92

33.84 71,63 14 18 56 9460.2 -26.96 93.43

33,8? 84,08 17 5 37 1929.9 -34.16 52.76

99.50 59.54 13 18 7 9682.9 -2D.23 105.79

NIO-COURSE EXECUTION ACCURACY ORBIT D[T(RI4INATION ACCURACY

86T12319.1 8GR 741.8 SG3 1132.S ST 4436.6 SR 540.3 SS 1249.5

RRT .7811 RRF .7§66 RTF .9?63 CRT .9970 CRS -.8676 CST -.9580

S_119341.4 R£3 .0093 R13 .9703 LSA 4699.3 MSA 346.0 SSA 34.S

S6119339.9 _9 476.3 THA 2.65 EL1 4471.2 EL2 41.7 ALF 6.92

1880



JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAUNCN DATE DEC 9 SlHi4

NELIOCENTRIC C_NIC

9L t4T. 3S LAL .00

9F 408.94 LAP -J.DO

RC SSS.DTt 6L 25.53

PLAN[TOCENTR I C CONIC

C$ 9. 976 VlRL 3.143

LNCH AZMTN LNCN TII4_

91.15 10 49 29

98.95 13 11 11[

100.00 19 ST 42

1DO.00 12 42 M

lID.DO 16 41

110.00 12 15 12

FLIGHT TIME 358.00 ARRIVAL DATE DEC I tDSS

LOL 75.95 VL

LOP 306.09 VP

6P -5.72 ZAL

DISTANCE TTD.4L_ EARTH TO NAILS

$5.Q_7 &AL -.23 AZL 97.65 HC.A 250.16 SNA 188.0I ECC .21627 INC 2.3454 Vl 3O.Z$S

23.758 GAP o10.75 AZP 91.50 TAL 359.99 TAp 228.96 RCA 147.35 APO 228.67 VE 2S.ESZ

89.41 ZAP 41.19 ET9 I72.56 2AE 64.29 ET( I76.70 ZAC 79.56 ETC 257.35 CLP 40.83

DLA 29.54 RAL 179.43 RAO 1547.4 VEL 11.457 PTH 1.99 VHp 4.414 DPA 1.43 RAp 169.51 ECC 1.1425

L-I TIM( |NJ LAT INJ L_N6 1NJ RT ARC INJ AZIRTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

5615.34 -24.03 140.87 34.60 72.26 11 49 38 3015.4 -26.25 132.59

5147.75 024.03 10•.32 54.60 72.24 t4 5 40 2547.7 -26.23 98.24

L_HIRI.94 -26.57 H.09 55.40 75.77 14 47 41 2598.9 -28.2G 87.70

32_HD.]9 -2|.54 ||2.14 53.64 60.76 t3 _ 33 2639.4 -24.24 104.40

4485.47 -33.1_ 50.53 36.77 8G.10 17 22 59 1885.5 -34.15 49.29

3385.61 °14.00 115.17 30.15 50.83 13 10 38 2725.8 -18.82 108.36

DIFFERENTIAL Cd_Ufl[CT|QN$ MID'COURSE [xECUTION ACCURACY

TOE R.2lZlb TRA 1.3343 TC-18.2201BAU 2.4076 SGTSZ$OR.9 SGR 71@.4 $63 1117.1

G .2903 RNA .1934 RC3 -.4714 FAU .1t290 RRT .74ll RRF .Tilt RW .9787

FOE 1.380• FRA 2.3d_58 FC-IR.I_74 BliP 43517 SGal2527.5 RZ3 -.OOZJ R13 .97R?

DO( E.299891A 1.35030C318.2942 FSP 3885 S611_J18.$ _ 41_.3 THA 2.44

LAUNCH DATE OEC O 1994 FLIGHT TIME _0.00

HELIOCENTRIC CONIC DISTANCE 785.71.1

ilL 147.35 LAL .OOLOL 75.05 VL 33.104 GAL -o_ AZL 87068 HCA 231.41 •IRA

RP 209.76 LAP -1.81 LOP 307.53 VP 23.791 •AP -10.85 AZP 01.44 TAL 357.06 TAP

RC 314.794 GL 25.81GP -5.55jML 89.79 ZAP 40.59 ET9 |72.57 ZAE 63.25 ETE

PLAN[TOCENTRIC CX3811C

C3 9.843 VHL 3.140 DLA 29.•• hAL ITT.G9 RAiD 6567.4 VEL 11.457 pTH

LNCH ADRTH LNCH TIN[ L-I TIN[ INJ LAT |NJ _ INJ_RT AGe

85.41 11 29 35 3505.10 -_.53 132.31 35.60

04.59 18 48 3 3257.44 -LrS.58 114.17 55.59

100.00 14 37 15 L_J89.85 -28.20 88.19 $6.98

100.00 St 13 4 3550.92 -ll.13 110.17 33.72

110.00 1• 58 42 £444.02 -34.15 55.50 $T.67

110.00 tt I • 59.58

OJFFERENTIAL CR_RR2CTJON5

10( 2.2009 TRA 1.474_

• 2753 RRA .1957

FOE 1.£150 FIIA 2.5943

IN)[ 2.2170 BRA 1.4895

DRBIT DETERMINATION ACCURACY

ST 4259.5 SR 585.4 9S 1119.3

CRT .9974 CRS -.9525 CST -.9496

LSA 4421.2 MSA 349.4 SSA 35.4

ELI 4291.6 ELI 37.6 ALF 7.01

-|3.34 117.45 $0.0£ 58.23 13 4 13

MID-CouRSE E_IrCUTION ACCURACY

TC-18.4746 BAU 2°431MI 8GT|ZS$R.8 _ 697.8 SG3 1074.0

RC3 -.4197 FAU .20577 WIT .7159 RRF .$978 RTF .9?85

FC-17.90•7 89P 44070 SG1|1267J.0 983 -.0044 915 .9795

K518.4799 FliP 3563 SGII2GG$.T SGZ 487.3 THA 2.26

ARRIVAL DATE DEC 3 1965

EARTH TO MARS

188.12 ECC .21682 INC 2.3156 vl 30.236

229.37 RCA 147.34 APO 229.91 V2 28.254

175.67 ZAC 79.63 ETC 257.28 CLP 40.07

1.99 VHP 4.479 OPA 1.40 RAP 166.63 (CC 1.1625

INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

72.87 12 24 0 _05.1 -25.48 124.25

72.1_ t3 36 21 2657.4 -25.45 106.11

79.64 15 85 28 2294.-9 -29.34 79.54

245.10 15 8 55 2750.9 -21.69 111.71

60.00 17 39 26 1844.0 -34.03 49.06

2766.5 -I?.45 110.74

ORBIT DETERMINATION ACCURACY

ST 4134.1 SIR 516.9 99 1037.8

CRT .9975 CR9 -.9537 CST -.9347

LSA 4279.4 MSA 559.2 SSA 39.0

ELI 4166.1 EL2 36.0 ALF 7.11

LAUNCH DATE DEE 8 1964 FLIGHT TIN[ 562.00

HELIOCENTRIC CONIC OISTANC[ 788.II0

RL 147.$5 LAL .00 LOL 75.95 VL 59.|11 •AL -.$0 AZL 87.71 HCA 252.65 SIR&

9F 209.58 LAp -1.92 LOP 506.59 VP 23.824 GAP -I0.94 AZF 91.59 TAL 357.ZI TA_

RC 315.990 GL 84.88 GP -5.38 ZAL 91o21 ZAF 59.64 ETS 172.59 ZAE 62.20 ETE

PLAN[TOCENTRIC CONIC

C$ 9.962 VNL 3.140 DLA 27.74 RAL 178.97 RAD 6567.4 VEL I1.456 P_H 1.99 VHP

LNCH AZ14TH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZIRTH INJ TIN[

90.00 12 59 11 321T.68 -25.85 I11.98 37.54 78.01 13 52 49

90.00 11 18 38 3544.84 _19.43 133.76 35.48 68.98 12 17 43

100.00 15 5 19 2911.I0 -29.00 82.67 38.15 92.42 15 52 $0

100.00 11 55 11 3426.66 -16.48 123.77 34.16 64,71 12 52 18

110.00 17 15 7 2404.65 -34.18 52.24 58.56 89.81 17 55 12

110.00 12 1 52 3405.67 -11.93 119.60 51.58 57.73 I2 59 36

ARRIVAL DATE DEC 5 1965

EARTH TO NARS

188.24 ECC .21739 INC 2.2866 VI 30.236

229.86 RCA I47.32 AlSO 229.17 V2 26.274

176.65 ZAC 79.69 ETC 257.23 CLP 59.34

4.544 DPA 1.35 RAp 167.36 ECC 1.1623

PO CST TIN INJ Z LAT INJ 2 LONG

2617.7 -27.24 103.59

2944.8 -22.11 126.12

2211.I -29.75 73.95

2826.7 -19.76 116.50

1804.6 -33.83 43.02

2805.7 -16.11 112.98

ORBIT DETERMINATION ACCURACy

ST 4007.6 SR 509.9 $3 966.3

CRT .9972 CR8 -.9103 CST -.9215

LSA 4137.6 MSA 366.9 SSA 56.4

ELI 4039.9 EL2 38.1ALF 7.25

DIFFERENTIAL CGRRECTION$ MiD-COURSE EXECUTIOi ACCURACY

TOE R.1190 TRA 1.6216 TC-19.6981 BAU 2.4658 SG712807.2 SGR 681.3 SG3 1038.7

RDE .2714 RRA .1972 RC3 0.3693 FAU .19_65 RRT .6872 RRF .6678 RTF .9767

FDE 1.0123 FRA 2.SIH18 FC-17.1750 98P 44555 SGa12925.3 923 -.0078 R13 .9797

ROE 2.1553 BRA 1.6335 0C319.7017 FSP 3414 S6112815.8 SG2 494.6 THA 2.10

LAUNCH DATE DEC 8 lSH_J FLIGHT TIN[ 564.00 ARRIVAL DATE DEC 7 1965

N(LIOCENTflIC CGNIC DISTANCE 1_2.454 EARTH TO MARS

RL 147.35 LAL .00 LOL 75.95 VI. 33.117 •AL -°63 AZL 87.74 _ 235.90 SMA I88.37 ECC .21800 INC 2.2565 Vl 30.236

RP 206.40 LAP -1.92 LOP 309.92 VP 23.955 •Ap -11.03 AZIP 91.33 TAL 356.45 TAp 230.35 RCA 147._0 APO 229.43 V2 26.294

RC 319. 389 GL 24.54 GP -5.22 ZAL 92.65 zAP 38.92 ET$ 172.60 ZAE 61.18 ETE I76.64 ZAC 80.16 ET( 257.18 CLP 38.62

pLAN[TOCENTRIC CONIC

C3 9.075 VHL 3.143 DLA 26.80 RAL t80.26 RAD 6567.4 VEL 11.457 PTH 1.99 VHp 4.610 DpA 1.26 RAp 167.91

LNCH AZlliTH iNCH TIN[ L-I TIN( INJ LAT INJ L_NG INJ fiT ASC INJ AZMTH INJ TIN[ P" CST TIN INJ Z LAT

90.00 13 35 17 5115.75 -27.09 104.78 38.96 61.42 14 27 15 2515.8 -28.00

90.00 10 52 30 3647.30 -16.80 140.24 35.81 66.87 11 53 38 3047.3 °19.79

100.00 15 29 T 2749.79 -29.47 78.10 _9.29 84.78 16 14 56 2148.8 029.69

100.00 11 41 48 3489.50 -14o$2 127.50 34.77 63.63 12 39 51 2889.5 -18.04

110.00 17 30 58 2_•7.50 -34.15 49.33 56.47 91.54 18 I0 26 1767.5 -33.56

110.00 11 56 20 3443.55 -10.55 121.66 5_,41 57.29 12 53 43 2843.5 -14.78

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.0485 TRA 1.7730 TC-1D.9666 BAU Z.4939 SG71L_949.9 SGR 666.3 S•5 1000.0

• 4979 lIRA .1988 RC3 -.3204 FAU .XD75D RRT .GSGRRRF .6360 flTF .9785

FDE .9112 FRA 2.4291 FC-16.4297 BSP 45058 $G_12967.0 923 -.0102 R15 .9765

BDE 2.0462 EHRA 1.7841 BC319.9893 FSP 3281 S6112957.3 SG2 508.1 THA 1.94

ECC 1.1625

INJ 2 LONG

96.23

132.74

69.32

120.38

40.13

115.12

ORBIT 0[TERMINATION ACCURACY

ST 3971.4 SR 503.4 SS 896.9

CRT .9959 CRS -.87?4 C$T -.9030

LSA 3987.6 MSA 378.8 SSA 36.6

EL1 3903.7 EL2 44.9 ALF 7.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_4¢H O&TE DEC S 19S4

HELIOCENTRIC CQNIC

RL t4T.$S LAL .00 LQL

RP R08.84 LAP -t.|$ LOP $11.0T _P 86.888 GAP -11,t$ AZP 81.88 7AL 355.88 TAp 830.82 RCA |4T.16 V8 66.314
RC 317.460 GL 84.19 GP -S.OT ZAL 84.13 EAP N.81 ET8 |78.81 ZA_ 60,tT 678 176,88 ZAC 80.48 CLF 3?.SZ

PLANETOCENYR IC ¢_IC

C$ 8.903 VML 3.147 OLA 85,85 RAL 181.57 RAD 8587.£ VEL 11.458 pTM 1.88 VHp 4.678 DPA 1.19 RAP 169.47 ECC 1.1630
LNCH AZI4TH LNCM TIRE L-! TIRE IMJ LAT |NJ LGNG |NJ RT A$C IMJ AZI4TH IMJ TIRE PO CST TIM INJ 2 LAT INJ Z LONG

SO.DQ 14 8 51 3041.84 -tT.7$ 99.48 40.ZO 84.03 14 53 38 844|.8 -88.27 90.$0

80.00 10 SS 46 8788,81 -14.78 144,71 38,41 65.§4 11 37 45 3188.8 -IT.80 137.46

100.00 15 $0 31 8884.04 -29,75 74.06 40.38 86°88 16 35 88 8084.0 -29.86 65.25

tO0.OO I1 30 48 3545.35 -18.90 130.76 35.51 88.80 18 89 47 _945.3 -16.45 183.77

110.00 17 46 It 8351.86 -34,Q5 46.$3 40.38 95.18 18 85 13 1731.7 -33.84 37.39

110.00 11 51 El 3480.48 -9.18 185.$5 35.50 56.93 18 49 88 8880.5 -15.47 _17.16

FLIGHT TIME 568.00 ARRIVAL DATE DEC 9 ills

DISTANCE 781.800 EARTH 70 MARS

TS.R5 VL 55.184 GAL -,78 AZL 87.77 HCA 855.15 IRA 188.88 [CC .81664 INC 8.6516 Vl 30.636

DIFFERENTIAL CGRRECTIQN8 MID-COUR8[ EXECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

TOE 1.9363 111A !.8318 7C-18.0488 8AU 8.5881 SG716086.4 8GR 853.4 SG3 988.4 ST 5738.8 SR 498.1 SS 637.Z
ROE .8853 RtA .8001 RC8 -.8736 FAU .17935 RRT .955 RRF .6034 flTF .9784 CRT .9855 CRS -.9358 CST -.8615

FOE .7788 FRA 8.4566 FC-15.8785 BRP 45588 $8813109.7 RLr5 -.0|20 RI5 .8784 LSA 3857.7 MSA 381.8 SSA $7.2

ROE !.R544 RRA 1.8483 RC318.0507 FRF 3178 S81150_8.9 _ 5041.7 THA 1,79 ELI 3765,4 EL8 §6.1 ALF 7.55

LAUNCH DATE DEC R 1964 FLIGHT TIN[ _8.00 ARRIVAL DATE DEC I1 1965

_LIOCENTRIC CGNIC
RL 147.35 LAL .00 LOL 75.95 VL

RP 808.08 LAP -1.84 tOP 318.38 VP

RC $18.38T GL 83.84 GP -4.93 ZAL

PLANETOCENTRI C CONIC

CS R.945 VHL 3.154
LNCH AZNTH iNCH TIN[

40.00 14 88 40
RO.OO 10 88

100.00 16 10 83

1DO.00 I1Zl 81

110.O0 18 Itt

110.O0 11 48 58

DIFFE_NTIAL C©NRECTION8
TOE 1.840tl TOA 8.0971 TC-IR.1760 9AU 8.5488

ROE .8635 RRA .8015 Re3 -.t_J8 FAU .17158
IrDE .8481 FRA 8.4818 FC-14.9388 Blip 48090

ROE 1.O586 BRA 8.1047 9C319.1774 FSP 3048

DISTANCE 801.147 EARTH TO MARS

33.151 6AL -.98 AZ1. 87.90 HCA 838.40 SMA 188.61 ECC .81958 INC 8.2047 Vl 30.266

83.916 6AP -11.88 AZlP 91.88 TA4. 554.89 TAP 231.29 RCA 147.85 APO 229.96 V8 26.SS2

95.64 ZAP 57.58 ET$ 1?8.88 ZN[ 59.19 ETE 176.61 ZAC 80.87 ETC 857.06 CLP 57.24

DLA 84.ii RN. li8.88 RND i5i7.4 VE[ 11.480 pTM 1.99 VHp 4.746 DPA 1.08 RAP 169.04 ECC 1.1637
L-I TIM( ZNJ LAT IMJ LONG IMJ RT ARC INJ AZMTH INJ TIN£ PO CST TIM INJ E LAT IMJ 2 LONG

8978.78 -88.09 94.88 41.37 88.88 15 16 26 8378.7 -88.31 66.22

3T87.13 -18,88 148.53 37.18 84.58 11 85 51 318711 -16.80 141.42

8144._) -29.97 70.38 4t.46 88.33 16 54 88 8044.3 -29.71 61.56
3599.80 -11.Z9 133.73 38.34 68.14 18 81 18 8998.8 -14.93 186.$3

8297.09 -33.89 43.65 41.31 94.77 18 39 59 1697.1 -58.66 34.T6

3513.78 -7.83 185.59 34.87 56.68 18 45 89 2916.8 -18.16 119.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIMATION ACCURACY
SGT15838.7 SGR 848.8 SG3 985.7 ST 3598.4 SR 493.8 SS 784.8

RflT .5930 RRF .5898 RTF .9783 CRY .9894 CR6 -.7830 CS7 -.8555

S8813848.3 R_ -.0139 R13 .9783 LSA 3687.7 MSA 405.5 SSA 37.4

S8t13838.8 SGZ 518.9 THA 1.65 EL! 5685.5 EL2 71.0 ALF T.TS

LAUNCH DATE DEC 8 1964 FLIGHT TIM( 370.00 ARRIVAL DATE DEC 16 1965

OISTANCE 805.496 EARTH TO MARS

LOL 75.95 VL 33.158 GAL -1.07 AZL 87.86 HCA 857.65 SNA IS8.74 ECC .EROO$ INC Z.1789 Vl 30.836

LOP 315.56 VP 85.945 GAP -11.51 AZIP 81.17 TAL 554.09 TAp 851.74 RCA 147.81 APO 260.27 VZ RS.$49

GP -4.79 ZAL 97.17 ZAP 36.84 ET3 178.68 ZA( 58.28 ETE 176.60 ZAC 80.93 ETC 257.02 CLP 3S,57

MELIOCEMTRIC CONIC

RL 147.55 LAL .DO
RP ROT.RS LAP -1,84

RC SIS.E4? 6L 63.47

PLAN[TOCENYRIC CONIC
CS IO.OO3 VHL $.163 DLA 83.89 RAL 184.81 RAG 15t?.4 VEL 11.463 PTM 1.99 YMP 4.816 DPA ,98 RAP 189.64 [CC 1.1S46

LNCH AZNYH LNCH TIN[ L-1 TIME IMJ LAY INJ LONG IMJ R7 ARC IMJ AZNTH INJ 71ME PO C87 TIM INJ 8 LAY INJ 2 LONG
RO.OO 14 48 16 8883.32 -88.87 90.84 48.51 88.89 15 38 59 8383.3 -26.81 88.17

gO.DO 10 11 24 3844.86 -11.17 151.90 58.02 63.81 11 15 86 3644.9 -14.60 144.91

tOO.DO 16 23 8 8538.16 -88.88 66.95 48.53 90.64 17 18 85 1998.2 -29.48 58.15

1DO.D0 I1 IS 14 _45.84 -9.75 156.48 57.86 61.&0 18 15 59 5045.2 -15.45 129.67

110.00 16 16 E 8863.63 -35.67 41.26 48.68 96.29 18 55 46 1663.6 -56.43 52.24

110.00 11 48 48 3558.54 -6.48 127.48 55.88 56.36 18 48 O 8958.5 -10.86 121.13

DIFFERENTIAL CDRRECTION8 MID-COURSE [XECUTIOR ACCURACY ORBIT DETERMIMATION ACCURACY

TOE 1.7410 TRA 8.8879 TC-19.8717 8AU 8.5774 S6715369.8 8GR 838.4 $63 889.8 37 5449.3 SR 480.2 SS 769.9
ROE .8683 RRA .8021 RC5 -.1858 FAU .16390 RRT .5594 RNF .5351 RTF .9782 CRT .9850 CRS -.7177 CST -.8254

FOE .5188 FRA 2.4_ FC-14.1848 RSP 48565 $8815384. S R85 -.0155 R13 .8788 LSA 5536.5 MSA 481.2 $SA $7.6

BDE 1.7806 RRA 8.ZT69 RC51R.R788 Flip 8988 SG113374.3 $68 584.t THA 1.52 ELl 5488.6 EL8 89.8 ALF 7.96

LAUNCH DATE DEC 8 11_4 FLIGHT TIME 578.00 ARR|VAL DATE DEC 15 1965

H(LIC_EMTRIC CONIC 013TANC[ 808.846 EARTH TO MARS
RL 147.55 LAL .00 LX]. 75.95 _L 33.148 6AL -1.88 AZL 87.85 HCA 838.91 Sl4A 188.8? ECC .880T8 INC E.1569 Vl 30.266

RP 807.79 LAP -I.84 LOP 314.83 _P 85.973 GAP -11.40 AZP 91.11 TAL 353.87 TAP 838.18 RCA 147.17 APO 650.56 V2 26.366

RC 380.188 Gi. 85.10 GP -4.68 ZAL 98,75 ZAP 5_.19 [73 178.85 ZAE 57.87 ET( 176.59 ZAC 81.18 ETC 256.97 CLP 35.96

PLAN_TOCENTI_IC CONIC
C3 50.078 _ 3.175 DLA 88.89 RAL 185.55 RAD 8567.4 VEL 1t.466 pTH |.99 VHp 4.886 DpA .85 RAP 170.84 (CC 1.165R

LNCH AZMTH tNCH TIME L-I TIN[ INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG
9O.O0 15 i 81 8878.78 -8i.)_ 87,14 43.64 90.15 15 56 14 8878.8 -88.00 76.49

8O.OO 10 I 57 3891.36 -9.54 154.99 38.97 83.81 11 6 56 5898.4 -18.06 148.08

SOD.DO 16 46 58 8554.85 -_.81 83.78 43.30 98.33 17 89 38 1954.8 -89.17 54.97

100.00 !1 8 8 3691.58 -8.88 139.09 3_.88 61.16 18 7 54 3091.5 -18.01 13Z.35

SIR.OR 18 30 ES 8831.18 -33.40 38.76 43.83 97.74 19 7 36 1651.8 -51.97 89.85
110.00 11 39 4 3587.95 -5.14 129.85 36,37 56.t6 t8 58 58 8988.0 -9.55 163.04

DIFFERENTIAL CCRRECTIONR MID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 1.6381 T_A 8.4486 TC-1R.3857 9AU 8.6039 _G715500.8 _G_ 884.3 _83 853.8 ST 3508._ SR 497.5 SS 704.S

ROE .881R R_A .E0_8 RC3 -.1448 FAU .15844 RRT .$854 MU r .5008 RTF .8780 CRT .9754 CRS -.6406 CST -.7926

FD( .403_ FRA 8,§169 FC-13.4588 8_P 47071 _18515,_ RE3 -.0188 R13 .8?80 LSA 5568.8 MSA 466.7 SSA $7.6

ROE 1.658R BRA E.4$SO BC51R.3863 FR_ 8817 $8113504,8 SG8 531,0 THA 1.59 ELI 5346.06L2 110.5 ALF 8.17
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUI4CH DATE DEC _ 1_114

H(LIOC[#TRI( CONIC

RL 14T.35 LAL .DO

RP tOT.S) LAp -1.81

RC 3EO.119R GL El.T8

PLAH(TOCEHTR i C CQNIC

C$ 10.1TO VHL 3.188

LNCH AZHTH LNEH TIRE

SO.DO 15 ET 61

DO.OO I) 53 41

100.00 ST 4 T

100.00 10 58 $S

110.00 18 44

110.00 11 S) 40

FLIGHT TIRE 374.00

DISTANCE 814.197

LGL TS.DS VL 35.153 GAL -1.37 AZL 8T.87 HCA 240.16 SNA

LOP $16.09 VP 23.998 GAP -11.50 AZP 81.08 TAL 35Z.44 TAp

GP -4.54 ZAL 100.31 ZAP 55.55 ETS 1T2.83 ZN[ 56.33 (T[

DLA 21.i8 R/dL 18i.i8 RiO )SIT.4 VEL 11,470 PTH 1.99 VtIp

L-! TIN( INJ LAT INJ L_NG INJ RT ASC INJ A_qATH INJ TIN(

1811.85 -ZR.tS 83.T1 44.77 91.87 16 14 26

3•48.•2 -7.88 1)?.RE 38.88 62.74 10 59 30

2111.79 -29. GG DO.iT 44.89 83.92 17 4¢i 1

S7$D.Zl -8.T4 |41.S8 39.36 80.81 12 I 51

tEN.IS -33.08 _.SS 44.13 88.13 18 11 12

3_tS.tt -3.81 131.t0 57.51 56.90 12 36 3

DIFFERENTIAL C_NR[CTIONS NIO-COURD( ExECuTION ACCURACY

TOE 1.SS09 TR& 2.$309 TC-19.3501 BAU 2.6609 SGT1343t,8 V_ 817.8 883 819.8

• RGR1 mA .8031 RC3 -.lOST FAU .54824 RRT .4909 NR_ .4645 RTF .8778

FOE .R919 F_A 8.388T FC-tR.TO4T BUD 4?538 S8813645.T R83 -.O|RQ R13 .9778

80( 1.$53R IA 2.S_JT K31R.SS04 FDP 8708 S81|3835.1 SC_ SS?.G _14A 1.28

LAUNCH DATE OEC 8 11_4 FLIGHT TIME 376.00

H(LIOCRNTRIC CGNIC DISTANCE 818.548

RL 147.35 LAL, .00 _ ?5.95 VL 33.1110 GAL -I.53 AZL 87.88 14CA 841.48 SNA

_P ZO?.S4 LAP -1.R5 _ 317.35 VP _.C_Q GAP -11.59 AZP 91.01 TAL 351.60 TAP

RC 3R1.858 GL _.3R _p -4.4R ZAL 101.R1 ZAP 34.93 ST) 178.64 ZN[ 55.41 ETE

PLMA[?OCLrNTR I C CONIC

C3 lO.RRO _ 3.ZOI DLA 80.85 RAL 188.84 RiO GS11T.4 V[L 11.475 pTH

AZlITN INCH TIME L-I TIN( INJ LAT INJ _ INJ RT AS(:

1t0.00 15 45 m 87111.7S -811.12 80.49 45.91

90.00 • 46 18 _HIT.34 -11.48 le0,113 41.09

100. O0 17 80 43 _474.$5 -_. 44 ST.?8 45.80

100.00 10 53 45 3T_J.(dB -5.L_ 144.00 40.48

110.00 111 N 83 81118.117 -3£.73 $4.03 4S.L_

110.OO It 38 _t _J511.18 -8.47 133.C_ 58.T0

O! IrF_t[NT I AL

TO( 1.4_3

.R1131

FOE .1•11

DOE 1.44t4

ARRIVAL DATE DEC l? 19_61

EARTH TO HANS

18|.D9 ECC .22154 INC 2.1295 VI 30.236

252.80 RCA 147.12 APO 230.87 V2 26.5R1

1T8.58 ZAC 81.45 [TC 256.R1 CLP 35.$D

4.958 DPA .T1 RAp 170.66 ECC 1.1674

PO CST TIN INJ 2 LAT INJ 2 LONG

2825.8 -2?.TO ?5.OR

5540.9 -11.57 131.01

1915.8 -22.80 51.68

3136.2 -10.59 134.90

1599.S -31.4T 2?.SO

3D23.1 o11.24 124.D2

ORBIT DETERI4INATION ACCURACY

ST 3168.2 M 485.4 S) $76.1

CRT .D5118 CRS -.3491 CST -.7555

LSA 3243.2 NSA 468.1 SSA 37.6

ELI 3202.4 EL8 134.8 ALF 8.38

ARRIVAL DATE DEC 19 1945

EARTH TO MARS

189.12 SEE .22239 INC 2.1053 vl 30.236

233.08 RCA 147.06 APO 231.18 V2 26.396

176.57 2AC 21.68 ETC 256.D5 CLP 34.68

1.1111 _4P 5.030 _qBA .55

INJ AZNTH INJ TIN[ PO CST TIN

03.47 18 31 $0 8101.8

118.37 10 58 55 5397.3

115.43 18 I 57 1874.S

GO.S4 1| 58 44 3178.7

100.4? 18 34 34 1589.0

35.90 12 33 30 30511.1

C¢8_ECTIONJ NID-COU_8_ EXECUTION ACCURACY

TNA 8._L_? TC*t11.3_67 BAU 8.85711 SGTI3781.1 9_t 111|.T I_3 ?85.8

UA .L_D_3 RE3 -.0_811 FAU .14885 RRT .4565 8_F .4884 RTF .11775

_A 8.5404 FC*II.11T95 8_ 48043 _8813774,7 R83 -.018T R13 .87?5

BRA 2.8310 R¢3111.3368 FSP 8800 $8113763.8 SG_ 544.1 ?HA 1.18

RAp 171.49 ECC 1.1692

INJ 2 LAT INJ 2_G

-27.34 71.91

-10.11 153.85

-28.38 49.14

-9.1O 13T._6

-3D.94 25.RT

-6.qJ3 126.T8

ORBIT DETERNINATION ACCURACY

3T 5056.11 Sit 434.4 S$ 658.E

CRT .9411CRS -.4511CST -.Y2OY

LSA 5107.7 MSA 481.1 3$A 3T.4

EL1 3071.0 EL2 161.9 ALF 8.56

LAUNCH DATE DEC 6 196A FLIGHT TIN( 378.00 ARRIVAL DATE DEC 21 1945

HELIOCEN?RIC CONIC

RL 14T.35 LAL .DO

RP EOT.42 LAP -1.85

RC 3E2.T14 GL 21.92

PLANETQCENTW 1C CONIC

C3 10.40• VHL _.126

LNCN AZI4TH LNCH TIN[

R0.00 16 2 54

90.00 D 5D 39

100.00 1? 36 4D

lOO.OO 10 48 25

110.00 111 12 4

llO.OO II _J 39

DISTANCE 822.838 EARTH TO MARS

LOL ?5.95 VL 55.167 GAL -1.6D AZL 87.92 HCA 242.68 SNA 189.25 [CC .22326 INC 2.0620 vl 30.256

LOP 318.61 VP 24.051 _AP -11.$8 AZP 80.116 TAL $50.74 TAp 235.42 RCA 147.00 APO 251.51 V2 25.409

_p -4.$1 ZAL 103.55 ZAP _4.52 ET$ 172.64 ZA( 54.50 ETE 178.58 ZAC 81.95 ETC 256.60 CLP 54.08

DLA 19.81 S/d. 189.59 RAD 6567.4 VEL 11.480 PTH 2.00 VHp 5.104 DpA .56 RAp 172.14 ECC 1.1715

L-I ?IN( INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIN[ I_ CST TIN INJ 2 LAT INJ 2 LONG

2740.01 -27.Sl 77.48 47.07 94.98 16 48 34 2140,0 -26.93 68.93

4044.15 -4.2? 163.27 42.25 68.09 10 47 5 3444.1 -6.67 156.54

2437.18 -29.17 55.05 46.92 96.85 12 17 28 1812.2 -27.91 46.45

382R.21 -5.87 1411.35 41.65 60.54 11 52 ? 5222.R -?.T9 159.75

213•.12 -32.34 31.78 46.52 101.74 19 47 44 155D.1 -5D.58 23.12

3893.01 -1.14 134.115 39.95 55.85 12 31 12 3095.0 -5.61 126.62

DIFFERENTEAL CGRR£CTION3

TO( 1.3095 TRA 3.OL*t3 TC-111.2831 11AU 2.$835

ROE .ED4s WMA .8032 RE3 -.0340 FAU .135311

FOE .O_4R FRA R.5446 FC-11.2581 _P 4858?

BOR 1.3358 MA 3.0_1 K319.2832 FSP 24811

LAUNCH DATE DEC 11 19_4

HELIOCENTRIC CONIC

RL 14?.35 LAL .00

_P ROT.31 LAP -1.85

NC 3R3.5_11 GL 21.51

PLMAETOC_TMIC C_NIC

C5 10.55l K 3.149

LNCH AZMTH LNCH TIN[

90.00 16 19 44

_O.OO 9 35 3_

100.00 17 $E

100.00 10 45 32

liD.OR 111 25 31

liD.DO 11 26 511

MID-CoURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT13884.5 SGR 1107.0 SG3 152.6 ST 2911.4 _ 433.8 S6 646.9

RRT .4_!7_ ._JSS RTF .9772 CRT .915D CRS -.3452 CST -.6661

S88131197.8 R23 0.0_18 R13 .9772 LSA 2978.7 NSk 504.9 SSA 37.1

$8113_1111.8 _ 550,3 ?HA 1.08 EL1 2345.0 EL2 192.1ALF 8.69

FLIGHT TINE 380.00 ARRIVAL DATE DEC 23 1965

DI11TANCE 1187.848

LGL 7$.95 VL 33.175 GAL -1.85 A15 87.114 HEA 243.114 SMA

LOP 318.117 VP 24.075 GAP -11.78 AZP 00._0 T_ 349.11? TAp

GP -4.21 ZAL 105.16 ZAP 33.73 ST) 172.64 ZA£ 53.J;1 ETE

DLA 18.?? RAL 1110.114 RAD 6547.4 VI[L |t.4117 PTH 2.00 VHp 5.1711 DPA .20

L-I TIN[ INJ LAT IMJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM

_700.84 -27._4 74.58 48.25 116.40 17 4 44 2100.2

4_.$7 -3._2 165._ 45.411 111.118 20 41 45 3489.7

2401.14 -88.85 52.40 48.07 98.80 18 32 30 1801.1

]_84.00 -2.45 1411.84 42.80 SO._O 11 47 5G 5264.0

RllD.O? -31.111 29.113 47.41 108.85 20 0 41 1510.1

3721.84 .19 13D.67 41.84 55.112 12 29 ? .3127.8

DIFFERENTIAL CC_RECTIQNS

TD( !.1•44 ?HA 3.82_J TC-1R.I_I BAU 2.7098

._6GD ilia .RO8T RE3 -.0014 FAU .18874

P_E .00_4 FRA R.$454 FC-10.5555 B_P 49013

BOE 1.2239 8RA-5.8343 11C318.1•_1 FSP 2584

EARTH TO MARS

189.39 ECC .22417 INC 2.0591 Vl 30.236

233.81 RCA 146.93 APO 231.64 V2 26.422

176.55 ZAC 82.18 (TC 268.74 CLP 35.49

RAP 172.79 ECC 1.1758

INJ 2 LAT INJ Z LONG

-26.47 66.11

-7.25 159.15

-27.41 43.69

-6.40 142.06

-29.80 21.06

-4.2D 130.45

ORBIT OETERNINATION ACCURACY

ST _?g7.8 SR 484.0 SS 642.9

CRT .882? CRS -.2392 CST -*6629

LSA286E.4 MSA 529.? SSA 38.7

EL1 2850.4 EL2 224.R ALF R.74

MIO-COURR[ EXECUT[OR ACCURACY

SGT14007.4 $G_ 1105.3 SG3 ?20.4

RRT .38726_F .3580 R_ r .9?69

S6814080.4 R83 -.0_28 R13 .9769

S6114009.5 SC_ 558.8 THA .96

1881



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19649

LAUN(N DATE DEC 8 1964

H[LIQCEHTRIC C(_41C

NL 147.38 LAL .00

MP EDT.21 LAp -1.85

RC $R4.413 GL 21.09

PLAN(TOCENTRIC CONIC

C3 10.730 VHL 3.271

LMCH AZMTH LHCH TIME

90.oo 1s ss 4
90.00 9 28 5

100.00 16 7 47

100.00 10 39 1

110.00 19 35 41

110.00 11 94 31

LOL

LOP 521.13 VP 24.098 GAP -11.67 AZP 90.85 TAL 348.98 TAp 234.19 RCA 146.85 V2 28.454

GP -4.10 ZAL 108.80 ZAP 33.15 ETS 172.64 ZAE 52.73 ETE 176.55 ZAC 82.42 CLP SZ.9Z

DLA 17.71 RAL 192.29 RAD 6567.4 VEL 11.494 pTH 2.00 VHp 5.255 DpA .01 RAP 173.46 ECC 1.1766

L-| T|M[ INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ T|ME PO CST T|M |NJ 2 LAT 1NJ Z LONG

2962.22 -27.32 71.84 49.45 97.74 17 ZO 26 lOSE.2 *25.97 83.44

4134.22 -2.08 168.31 44.77 61.75 10 38 57 3534.Z -5.84 161.65

2388.4? -28.48 49.89 49.25 99.48 18 47 13 1766.5 -28.88 41.45

$905.21 -1.00 150.91 44.20 60.12 11 44 6 3305.2 -5.03 144.37

1081,80 -31.40 ZT.S5 48.53 104.11 ZO 13 28 1461.8 -29.21 19.07

3782.84 1.52 136.48 42.56 55.85 12 27 14 3162.6 -2.97 132.28

FLIGHT TIN( 382.00 ARRIVAL DATE DEC 25 |R85

01STANCE 831.590 EARTH TO MARS

75.95 VL 33.182 GAL -2.0Z AZL 9?.98HCA 245.20 SMA 189.59 ECC .22513 [NC Z.0587 vl 30.256

APO ZSE.19

ETC 256.68

DIFFERENTIAL C_itRECT[ON$

TOE 1.0795 TIk 3.4408 TC-19.OT02 BAU 2.7359

ROE .269R RRA .20ZO RC_ .0893 FAU .lZ819

FOE -.0794 FRA Z.5421 FC3-9.8983 9M 49483

ROE 1.1098 BRA 3.4457 9C319.0T02 FSP 2297

LAUNCH DATE DEC 8 1964

H(LIOC[NTRIC CQNIC

RL 147.35 LAL .00

RP 2OT.12 LAp -1.8S

RC 325.253 GL 20.il

PLAN(TOCF..NTR|¢ C_41C

CS 10.928 V_ 3.305

Lk_H AZMTH LNCH TIME

90.00 IR 51 S7

90.00 9 22 54

100.00 18 22 44

100.00 10 34 50

110.00 19 Sl 42

110.00 11 22 14

DIFFERENTIAL CCRRECTION9

TOE .9555 TgA 3o$S11 TC-16.9110 BAu 8.7617

ROE .9735 RRA ,2010 RC3 .0576 FAU .11891

FOE -.1812 FRA 2.5341 FC3-9.1983 BSP 49953

ROE .9948 BRA 3.4488 B¢319.9111 FSP 2800

MIO-CCUR$[ EXECUTION ACCURACY

80T14129.2 SGR 800.6 903 688.6

RRT .3527 RRF .3826 RTF .9764

S08t4189,0 R28 -.0232 R13 .9764

S0114127.2 SG2 561.9 THA .86

FLIGMT TIME 384.00

DISTANCE 235.943

QR2|T DETERMINATION ACCURACY

ST 2697.8 SR 484.9 SS 644.7

CRT .8404 CR3 -.1348 CST -.8481

LSA 2780.3 MSA 555.4 SSA 36.Z

EL1 2799.7 EL2 259.9 ALF 8.67

ARRIVAL DATE DEC 27 1958

EARTH TO MARS

189.65 ECC .22613 ZNC 2.0147 vl 30.286

234.55 RCA 146.77 APO 932.54 V2 96.444

176.54 ZAC 82.67 (TC 256.83 CLP 3Z.37

75.95 _. 33.190 GAL -2.19 AZL 87.99 HCA 246.46 SNA

LOP 382,40 _p 24.120 GAp -11.97 AZP 90.80 TAL 348.09 TAP

GP -4,01 ZAL 106.46 ZAp 38.59 ET$ 172.93 ZN[ 51.27 ETE

OLA 16.85 RN. 193,94 flAO 8S97.4 VEL 11.503 PTH 2.00 VHp 5.332 DpA -.19 RAP 1T4.15 ECC 1.1798

L-I T|ME INJ bAT INJ L_NG INJ RT A$C INJ AZMTH ;NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

8925.79 -26.96 69.24 50.67 99.00 17 35 43 2025.6 -25.44 60.90

4t77.99 -.87 |70.75 48.11 61.62 10 32 33 3578.9 -4.45 164.11

8333.05 -28.01 47.46 50.45 100.68 19 I 37 1733.0 -ES.3Z $9.13

3945.93 .$8 153.14 45.55 60.11 11 40 38 3345.9 -3.$6 145.61

8054.32 -30.96 85.55 49.88 105.80 20 26 3 1454.3 -29.59 17.17

3?97.48 2.85 140.30 43.97 35.92 12 25 32 3197.4 -1.64 t34.09

M|D-COURRI[ EmrCUTION ACCURACY ORB|T DETERMINATION ACCURACY

80T14844,1 8DR 398.7 SG3 858.0 ST 2813.1SR 494.4 SS 451.0

RRT .3166 RRF .2881RTF .9760 CRT .7879 CRS -.0374 CST -.$412

S0814238.6 R83 -.0249 R13 .9759 LSA 2678.0 MSA 580.2 88A 35.8

S01|4843,4 $08 367.4 THA .77 EL1 2643.4 EL2 296.3 ALF 8.45

LAUNCH DATE DEC B 1944

NELIO¢EMTRIC CONIC

RL 147.35 LAL .00

Rp 207.04 LAp -1.84

RC 325.068 GL 80.22

PLANETQCENTR|C CONIC

C3 11.140 VML 3.338

LNCH AZMTH LMCH T|_

90.00 17 7 ES

90.00 9 18 11

100.00 18 3T 21

100.00 10 30 57

110.00 20 4 40

FL|GHT TIME 386.00 ARR|VAL DATE DEC 29 1965

O|STANCE 840.288 EARTH TO MARS

LOL 75.95 VL 53.197 GAL -2.38 AZL 86.0| HCA 247.73 SMA 189.79 [CO .22718 |NC 1.9951 vl 30.238

LOP 325.48 VP 24.141 GAP -12.07 AZP 90.74 TAL 347.18 TAP 234.90 RCA 146.67 APO 232.91 V2 28.4S4

GP -3.91 ZAL 110,11 ZAP 32.04 (TS 172.63 ZAE 51.01 ST[ 176.53 ZAC 82.91 ETC ZSS.ST CLP $1.82

DLA 15.59 RAL 194.99 RAO 6567.4 VEL 11.512 PTH 2.01 VHP 5.410 DpA -.40 RAP 174.84 ECC 1.1833

L-I T|ME [MJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIME PO CST T|M |NJ 2 LAT |NJ Z LONG

8590.70 -26.57 66.75 51.92 100.18 17 30 37 1990.8 -24.89 58.48

4221.05 .?2 173.13 47.50 81.66 10 28 32 3621.0 -3.07 166.52

2300.81 -27.66 43.18 51.68 101o82 19 15 42 1700.8 -25.75 36.90

3989.23 1.$6 153.35 46.96 60.15 tt 37 23 3386.2 -2.29 148.88

2027.$2 -30.30 23.83 30.87 106.24 29 38 28 1427.6 -27.97 15.34

110.00 11 ZO B 3838.29 4.18

DIFFERENTIAL C_RRECTION$

TDE .8385 TWA 3.6093 TC-19,7144 BAD 2.7676

HOE .2777 RRA .1897 Re3 .0638 FAu .I0974

FOE -.2814 FRA 2.5|41 F¢3-6.5299 BSP 50440

ROE .8793 BRA 3.8944 8C$18.7143 FSP 2111

LAUkK;H DATE DEC 8 t994

HELIOCENTRIC C(JSIC

RL 147.35 LAL .00 LQL 75.93 VL

RP 206.96 LAP -1.84 LOP 324.93

RC 529.917 GL 19.78 GP

PLAN(TOCENTRIC CQN|C

C3 11.382 VHL S.374

LNCH AZMTH LNCH 1114(

90.00 17 22 53

90.00 9 13 45

100.00 19 $1 41

100.00 10 27 ZO

110.00 20 17 20

110.00 11 18 10

DIFFERENTIAL CORRECT|ON$

TDE .?DS7 TRA 4.1244 TC-19.4843 BAu 2.8132

ROE .2525 RRA .1951 RC3 .1080 FAu .10371

FOE -.2855 FRA 2.5121 FC$-7.8604 BSP 50913

ROE .7629 BRA 4.1292 6C319.4866 FSP 2021

142.18 43.41 56.04 12 24 O 3232.2 -.31 138.91

MID-COURSE [X(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT14359.4 STIR 397.3 SG3 628.0 ST 2551.7 SR 488.5 SS 660.6

flflT .8856 Rm r .8539 RTF .9754 CflT .7247 CRS .0539 CST -.6457

S9814371,8 R83 -.0262 R13 .9753 LSA 2611.5 MSA 604.2 SSA 34.9

80114380,4 SG8 572.6 THA .68 ELI 2576.6 ELI 333.3 ALF 8.03

FLIGHT TIN( 388.00 ARRIVAL DATE DEC 31 196_

DISTANCE 644.630 EARTH TO MARS

33.803 GAL -8.34 AZL 88.03 HCA 24"8.69 SMA i89.93 ECC .22629 INC 1.9719 vl 30.236

84.191 GAp -12.17 AZP 90.71 TAL 346.85 TAp 233.83 RCA 146.5T APO 233.28 V2 26.463

-3.83 ZkL t11,78 ZAp 31.30 ET6 178.68 ZNE 50.18 ETE 176.52 ZAC 83.15 ETC 256.52 CLP 31.29

OLA 14.32 RAL 199.33 RAO 6397.4 VI[L 11,583 PTH 2.01 VHP S°489 DPA -.63 RAP 175.54 ECC 1.1873

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIN( PO CST TIM |NJ 2 LAT INJ 2 LONG

2557.13 -25.14 64.36 33.29 101.30 18 5 11 1957.1 °24.32 56.18

4293.59 2.09 175.53 48.95 61.75 IO 84 30 3693.8 -l.7D IS8.99

2299.70 -27.20 42.98 52.94 102.86 19 29 31 1669.7 -25.15 34.78

4029.24 3.04 137.35 48.42 60.83 11 34 28 3426.2 -.94 151.03

8001.72 -22.96 21.78 52.09 107.23 20 30 41 1401.7 -27.34 13.59

3866.99 5.50 143.95 46,89 56.21 12 22 37 3267.0 1.02 137.72

M|D-COUR_ EXECUTION ACCURACY OR�IT OET[RMINATION ACCURACY

SGT14470.3 SGR 597.0 SG3 598.5 ST 2310.0 SR 491.1 SS 672.1

RRT .2526 RRF .2203 RTF ,9746 CRT .8515 CRS .1369 CST -.6594

S0814482.8 R23 *.0873 R13 .9746 LSA 2569.2 MSA 625.4 88A 34.Z

_114471.3 SG2 S??.6 THA .60 EL1 2530.8 EL2 30g.5 ALF 7.42

1684



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 19643

.AUI6CH DATE DEC • |914 FLIGHT TIN( 390.00

HELIOCENTRIC CQN_C DISTANCE 841.D$9

RL 14T.SS LAL .DO LQL ?•.iS VL 33.212 GAL -E.T3 AZL De.n5 HCA 250.ZG SNA

• P ZQD.•• LAp -1.84 LOP 326.Z0 VP 24.1•0 SAP -SZ.ET AZP 90.4D TAL 345.31 TAp

RE 38T.748 &b 1$.31 GP -3.T4 ZAL 113.44 ZAP 50,DR (TS |TE.DZ ZN[ 49.35 (TE

PLAN[TOCEMTR i C CONIC

CS 11.•51 VHL 3.4|3 OLA 13.44 RAL 11T.•• RA0 •S$T.4 V_L 11.534 PTH Z.01 VHp

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT INJ i_NG INJ RT ASC INJ AZNTH 1NJ TIN[

• 0.00 17 3T 20 2584.7$ -ES.GS $2.12 54.51 102.38 18 19 25

• 0.00 • • 3• 4305.•5 3.44 1T?.88 50.44 $$.88 10 21 24

100.0O 1• 5 43 2231.70 -25.73 4D.88 54.24 103.90 |9 43 3

100.00 10 23 $46 4005.94 4.38 159.74 49.92 60.40 t| 31 42

110.00 20 21 48 1976.•2 -89.47 Z0.01 53.34 109.1D 21 2 45

1S0.00 11 1• 21 5101.T9 6.8| 145.79 48.4 p 56.42 12 21 23

DIFFERENTIAL C_RRECTICI4• NID-COURm[ E_rCUTiON ACCUAACY

TOE .582Q TRA 4.3419 TC-IO.8272 BAD 2.8591 SGT14560.6 SGR 597.0 SG3 STO.O

ROE .2•1_ NA .IqHN_ RC3 .IL_D6 FAU .01_8 8RT ._Oe RRF .lOTS 8TF .9739

FDE -.3434 FltA 8.4•39 FCS,-T.ETDS BSP 51361 86_14592.8 RP3 -.0684 R|3 .9738

• DE .•4•4 IRA 4.3T13 K318.1277 FSP 1932 S6114181.2 SG2 512.3 ?HA .52

LAUNCH DATE DEC D 1964 FLIGHT TIN[ 382.00

HELIOCENTRIC CGNIC DI6TANC[ 953.304

RL 14T.35 LAL .00 _ 75.95 VL 33.220 GAL -2.01 AZL 88.0? HCA 251.53 SNA

Z04.84 LAP -1.83 L_P 127.49 VP Z4.III GAP -It.S? AZP 90.61 T_ 344.36 TAp

RC 328.31t GL 16.87 GP -3.6• ZAL 115.1| ZAp 50.47 ETI 172.61 Z_ 48.54 ETE

PLANETOCENTR I C CGNIC

C3 11.•4T _ 3.4_S OLA 18.39 RAL 198.89 RAo 9487.5 VEL |1.547 PTH 2.02 _4p

LNCH A_4TH LJCH TIME b-i TIN[ INJ bAT INJ LONG INJ fiT ASC INJ AZNTH INJ TIN(

oo.oo 17 51 47 t4s)3.et -DS.tt 59.14 55.64 103.33 18 33 21

• 0.00 • S 47 434?.30 4.TO 180.21 51.99 68.06 10 19 14

100.00 IS) 19 L_ _10.7J -_._ 3_.J? $5.19 104,84 19 S• 20

10o.00 10 80 44 4105.38 S.?O 161.11 51.47 S0.9| 11 29 11

ltO.O0 _ID 48 S 1S)5£.34 -ts).N 18.38 $4.63 iN.D3 21 14 3T

110.00 11 14 40 3838.56 6.18 147.93 4S).S)S) 56.•6 12 20 I•

DIFFERENTIAL CCIRECTION• NID-CoURDE trvrcUTICN ACCURACY

10( .4535 TRA 4.•11J TC017.S3381 S)AU 8.8451 8GTt41"IT.O 8GR 597.9 SG3 542.3

RDE .8943 RRA .1939 EC3 .141HS FAU .0922S RRT .II_Q _NF .15S$ RTF .978•

FDE -.31_T FRA 8.4T_0 FC_-6.e_4S) BOP 51019 _14T00.0 RL_ -.0500 813 .9729

BO_ .S4O? NA 4.9£0_ K317.9590 FDP 1847 K1141_1,$ _G_ 184.7 THA .44

ARRIVAL DATE JAN Z 1966

EARTH TO MARS

190.06 [CC .Z2944 INC 1.9511 VI $0.234

235.57 RCA 145.45 APO 233.&7 VZ EG.47_

17•.51 ZAC 03.40 [T( _5•.4• CLP SO.T?

5.5•9 DPA *.86 RAp 174.26 ECC 1.191T

PO CST TIN INJ _ LAT INJ 2 LONG

1924.8 -23.71 53.99

3705.6 -.34 171.25

1539.7 -24.5S 32.?l

3465.9 .41 ISS.ZO

137G.G -26.T1 11.91

3301.8 2.35 139.54

ORBIT DETERNINATION ACCURACY

ST 2491.3 M 494.2 •• •84.2

CRT .$695 CR$ .8lOT C•T -.SOLO

LSA 2S$O.G NSA D42.4 9•A 33.4

ELI 250?.• EL2 403.G ALF •.62

ARRIVAL DATE JAN 4 19••

EARTH TO NAR•

190.20 ECC .23045 INC 1.9305 vl 30.234

235.09 RCA |4D.33 APO 234.DT V2 26.47T

176.50 ZAC 83.64 ETC 256.41CLP 3D.27

5_D51DPA -1.10 RAP 176.•8 ECC 1.1986

PO CST TIN INJ 2 LAT INJ 8LONG

1893.6 -23.13 51.•1

3747.3 i.OO 173.$7

1410.8 -23.94 30.82

3505.4 1.T4 IS5.37

1352.3 -21.07 IO.31

3336.l 3.ll 141.3l

ORS)IT DET[RNINATION ACCUIIACY

ST 2495.9 JR 4•7.• 33 _.•

CRT .4911 CR$ .2T73 C•T -.?O•S

LSA 2555.8 NSA $55.2 3SA 32.5

ELI 2507.7 EL2 434.3 ALF 5.•5

LAUNCH BATE DEC • 1914 FLIGHT TIN[ 394.00 ARRIVAL DATE JAN S 1946

HELIOCEHTRIC C_NIC

RL 14T.$5 LAL .DO

RP RD•.T• LAP -1.08

RC $29._T8 GL 10.40

PLAH(TOCENTRIC CIONIC

C3 12.278 VHL 3.$05

LNCH AZ14TH U4CH TIN[

9O.OO 10 S ST

90.00 • 2 9

100.00 19 33 0

100.00 lO 1? 4T

110.00 2O 64 11

110.O0 11 13 D

DISTANCE 85T.$35 EARTH TO NARD

LOL 75.95 VL 33.||1 GAL -3.1D AZL 88.09 HCA 25_.79 SNA 190.34 ECC .23192 INC 1.9103 vl SO.ESS

LOP 3_8.T5 VP 24._14 SAP -|2.46 A_P 90.5? TAL 343.40 TAP _36.19 RCA |4G._O APO _34.40 V2 2•.403

GP -_.S8 ZAL 11G.T4 Z&F _.DT [TS 172.6D ZAE 47.73 ETE STG.SD ZAC 83.88 ETC 25G.34 CLP 2•.70

DLA 11.33 RAL 200.31 RAO 6547.5 VEL 11.561 PTH 2.02 VHP 5.734 DPA -1.35 NAP I?T.?Z [CC 1.2020

L-I TIN• INJ LAT INJ _ INJ RT ASC INJ AZHTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2443.ii -24.T3 57.90 57.21 104._5 18 47 O 1853.7 -22.53 41.92

4388.5• 3,09 192,54 53_5T D2,29 |0 15 19 3700.6 _.33 1TS.lT

2192.92 0_5.T4 36.95 5G,9| 105.T5 _0 9 _3 158_.9 -23.33 28.9•

4144.S9 7.0| 164.10 53.OT 60.87 11 24 5_ 3544.• 3.07 1•?.DR

l•&q|.•O -28,41 |$.TO §5.S34 109.86 21 2$ 19 1329.9 -25.44 O.?O

3971.37 9.41 149.49 51.90 56.99 12 19 t7 5571.4 S.OO 143.18

DIFFERENTIAL C._RRECTION$ NID-COURS( EXECUTION ACCURACY

TO[ .3227 TOA 4.9742 TC-17.9243 BAD 8,8919 $GTI4T93.9 _GR 598.5_3 515.2

ROE .3011RRA .1•11 RC3 .1972 FAU .08675 RRT .1190 RRF .123T_TF .9719

FOE -.4443 FRA 2.441_ FC5"-•.1_01S)_p 58232 $G_|460_.0 8_3 -.O315 81_ .9719

BOG .4414 BRA 4.0??9 BC31T.•ESI FSP 1T93 S61147134._ 86_ 590.9 THA .37

LAUNCH DATE ode 8 1914 FLIGHT TIN• 389.00

HELIOCENTRIC CGNIC DiITANCE 84I.g_1

RI. 147.35 LAb .OG LOL 75.95 VL 33.23S GAL -3.$0 AZL 88.11 HC.A. 254.06 9HA

Rff 20_.75 LAP -1.02 LOP 330.00 VP 84.230 GAP -12.513 AZP 9D.52 TAL 342.48 TAp

RC 330.190 GL |7.94 G4P -3.51 ZAL 111.42 zAp _9.41) ET| 172.59 ZAE 46.94 ETE

PLANETOCENTR|¢ CQNIC

C3 12._9 VHL 3.334 0LA t0,86 HAL _01._ RA0 $S_T.S V_L 11.575 PTH 2.08 VHP

LNCH AZNTH LNCN TIN[ L-I TIN• INJ LAT INJ L_NG INJ RT ADC INJ A_4TH INJ TIN(

DO.DO 18 19 48 1434.91 -_4.26 55,94 58.60 105.11 19 0 23

• O.O0 • 56 44 4489.54 ?.38 104.84 55.20 $2.58 10 12 34

100.00 19 49 15 815D.11 -26.23 35.11 59.89 106.56 20 22 11

100.00 10 t4 59 4183.57 !.89 169.£8 54.71 91,19 11 24 48

110.00 21 $ S 1909.31 -tT.18 15,1l 57.29 110,93 21 37 51

110.00 11 11 39 400_.14 lO.TO 151.3T S_.26 57.34 12 18 25

DIFFERENTIAL CCI_RI[CTION• NID-COUIn( ExECUTIOR ACCURACY

TOE .1•0_ TRA 5.1_ TC-t?.8841 BAD 2.91iS SGT140138.I 8GN SH.I SG3 488.8

flOE .308• RRA .18_4 RC3 .1819FAU .09119 RRT .ILS$11RF .09L5 RTF .9705

FOE -.4869 FRA 8.4158 FC5-3.5?•6 liP 52849 S68|41310.1 fl_$ -.0530 813 .9701

DOE .362T 844 5,1431 BC31T.8975 FSP 1_0 KJ141ii,i 86_ S_4.T ?HA .30

ORBIT DETERNINATION ACCURACY

ST 2523.0 M 501.8 •• 707.9

CRT .3888 Cfls .33•3 CST -.7348

LSA 2584._ NSA ••2.T ••A 31.T

EL! 2530.9 _L2 440.9 ALF 4.57

ARRIVAL DATE JAN 8 196_

EARTH TO MAR•

190.48 ECC .23325 INC 1.8903 vl 30.236

236.48 RCA 146.05 APO 234.91 V2 26.408

176.49 ZAC 84.12 ETC 256.31 CLP 29.$0

5.018 DPA -1.$1 RAP 178.46 ECC 1.2078

PO CST TI N INJ 2 LAT INJ 2 LONG

1834.9 -21.92 48.04

3929.5 3.•5 ITe.lS

1556.1 -22.72 27.22

3583.6 4.39 159.67

130•.3 -24.82 ?.32

34D•.1 •.31 145.01

ORDIT D(TERNINATION ACCURACY

3T 2571.• M 505.1 •• 71•.0

CRT .21)91 CR3 .3099 C•T -.7•29

L•A 2534.? NSA 465.G ••A 30.R

ELI _571.3 EL2 492.6 ALF 3.46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE DEC 8 1964

HELIOCENTRIC CONIC

RL 147.35 LAL .OO

RF 20S.?t LAP -1.81

RC S31.000 GL 17.47

PLANETOCENTRIC CONIC

C3 IS.016 VHL $.$08

LNCH AZMTH LNCH TIME

90.00 10 3S 24

90.00 S 55 31

lOO.O0 19 59 15

100.00 10 lZ 20

110.00 21 17 47

110.00 11 10 18

FLIGHT TIME 398.00 ARRIVAL DATE JAN 10 1966

DISTANCE 668.261 EARTH TO MARS

LOt. 75.95 VL 33.243 GAL -3.50 AZL 88.13 HCA 255.33 SNA 190.62 ECC .23464 INC 1.8705 vl 30.256

LOP 331.27 VP 24.245 GAP -12.69 kZP 90.47 TAL 341.43 TAp 236.76 RCA 145.89 Apo 235.35 V2 26.492

GP -3.44 ZAL 120.06 ZAP 29.01 (TS 172.57 ZAE 46.16 ETE 176.47 ZAC 64.37 (TC 256.26 CLP 26.85

OLA 9.24 RAL 202.92 RAD SS67.S VEL 11.593 PTH 2.03 VHP 5.903 OPA -1.88 RAP 179.22 ECC 1.2142

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

240T.26 -23.73 54.07 60.02 105.92 19 13 31 1807.3 -21.$2 45.23

4470.16 8.65 167.17 56.88 62.93 10 10 1 3670.2 4.95 180.44

2130.35 -24.72 $3.38 59.70 107.36 20 34 46 1530.3 -22.11 25.55

4222.55 9.56 186.46 56.39 61.54 11 22 43 3822.3 5.69 161.82

1684.59 -27.35 13.69 58.67 111.55 21 49 12 1284.6 -24.20 5.94

4040.87 11.97 153.26 54.98 57.74 12 17 39 3440.9 7.62 146.85

DIFFERENTIAL C_RRECTIONS MID-COURIME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .OSR6 TRA 5.4129 TC-16.9231BAU 2.9451 $G714999.0 SGR 601.5 SG3 463.2 ST 2639.9 SR 510.8 SS 725.7

flOE .5167 RRA .1851 tiCS .1966 FAU .07617 RRT .1006 RRF .0988 RTF .9693 CRT .2066 CRS .4546 CST -.7897

FOE -.$254 FRA 2.3815 FC505.0659 Blip 53117 $88t§011.0 R23 -.0345 R13 .9692 LSA 2704.6 NSA 664.2 SSA 3D.O

BOE .3291BRA 5.4160 BCS16.9243 FSP 1599 S8114999.1 SG2 598.4 THA .23 EL1 2642.1EL2 499.4 ALF 2.37

LAUNCH DATE DEC R 1964 FLIGHT TINS 400.00 ARRIVAL DATE JAN 12 1966

HELIOCENTRIC C._IC DISTANCE 670.596 EARTH TO MARS

RL 147.35 LAL .DO LOt. 75.95 VL 33.251GAL -3.70 AZI. 88.15 HCA 256.60 544A 190.76 ECC .23609 INC 1.8510 Vt $0.256

RP 206.69 LAP -1.60 lOP 382,54 VI D 24.259 GAP -12.80 AZP 90.43 TAL 340.42 TAp 237.02 RCA 145.75 APO 235.80 V2 26.494

RC $31.R05 GL 17.00 GP -3.37 ZAL 121.69 ZAP m. S5 ET$ 172.$6 ZAE 45.40 ETE 176.46 ZAC 84.61 ETC 256.22 CLP 28.37

PLAN_TOCENTR I C CON|C

C3 1S.4SR VHL S.64S OLA 9.20 RAL 204.21 RAD 6567.5 VEL 11.611 PTH 2.03 VHP 5.990 DpA -2.15 RAP 179.99 (CC 1.9212

LNCH AZI4TH LNCM TIME L-| TIME |NJ LAT INJ LGNG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1R 45 42 2580.78 -23.22 52.99 91.47 109.67 19 26 23 1780.8 -20.72 44.52

90.00 8 52 28 4510.53 9.89 189.48 56.60 63.33 10 7 39 3910.5 6.28 182.72

100,00 EO IE 1 2105.$3 -24.21 31.72 91.14 108.09 20 47 7 1505.S -21.51 25.95

100.00 10 9 51 4250.R2 10.80 170.65 §0.12 61.96 11 20 52 3660.9 S.97 165.96

110.00 21 29 19 1R93.74 -99.83 12.2R 90.09 112.03 22 O 22 1263.7 -93.60 4.69

110.00 11 R 5 4075.57 13.22 153.19 59.89 88.19 12 1S $8 3475.6 8.92 148.71

DIFFERENTIAL C.GRflECTIONS HID-COURSE (XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.OTIS "IRA 5.9954 TC-19.5587 BAU 2.9718 807150J7.9 _ 803.6 SG3 438.1 ST 2724.9 SR 515.8 SS 731.5

ROE .3254 RRA .1814 RC3 .2095 FAU .07105 RRT .0727 _ .0643 RTF .SETS CRT .1214 CRS .4760 CST -.8156

FOE -.5550 FRA 2.3454 FCSo4.5775 Blip 53549 S0815108.$ R23 -.0363 R13 .9676 LSA 2791.1MSA 659.9 SSA 99.1

BOE .SSSR BRA 5.6983 RCS16.5401FSP 1521 S81|§097.S El;2 S01.7 THA .17 EL1 2725.7 EL2 511.8 ALF 1.36

LAUNCH DATE DEC S 194A FLIGHT TINS 402.00 ARR[VAL DATE JAN 14 1966

HELIOCENTRIC CONIC DISTANCE 874,903 EARTH

RL t4T.SS LAL .DO LOL 75.95 VL 35.259 GAL -5.91AZL 88.17 HCA 257.8? SRA 190.91ECC .237S1 INC

RP 206.$8 LAP -1.79 LOP 353.81VP 24.271 GAP -12.92 AZP 90.58 TAL 558.41 TAp 257.27 RCA 145.54 APO

RC 332.609 GL 18.55 GP -5.30 ZAL 123.31ZAP 28.10 ETS 172_55 ZAE 44.64 ETE 176.45 2AC 64.85 ETC

PLANETOCENTR|C CONIC

CS iS.ell VHL 3.7|8 DLA 7.18 RAL 205.48 RAD 6567.5 VEL 11,631PTH 2.04 VHP 6,078 DPA -2.44 RAP

TO MARS

1.8317 vl S0.286

285.27 vZ 25.496

256.17 CLP 27.92

180.76 ECC 1.2287

LNCH AZMTH LNCN TIN( L-I TIME INJ LAT

$0.00 15 SD 45 2355.39 -22.72

RO.0O 8 40 38 4550.59 11.10

100.00 EO 24 3E 2081.95 -23.70

100.00 10 7 $0 429R.27 12.02

110.00 21 40 38 1043.79 -28.31

110.00 11 7 55 4110.19 14.45

DIFFERENTIAL C_RRECTION9

TOE -.2114 'IRA 5.9857 TC-19.1484 BAU 3.0004

ROE .$$47 RRA .1775 RC3 .2185 FAU .08519

FOE -.5148 FRA 2.3019 FC5'4.1213 BSi D 55913

BIDE .3958 BRA 5.9854 BC319.1479 FSP 1442

LAUNCH DATE DEC R 1864

HELIOCENTRIC C._NIC

RL J47.35 LAL .00

RP 206.97 LAP -1.79

RC SSS.401 GL Ss.Os

FLAIM[TOCENTRIC CON|C

CS 14.SR9 VHL S.794

LN¢.H AZNTH LNCN TIlE L-| TIN| INJ LAT

90.00 19 12 53 2331.11 -22.22

R0.00 8 49 SE 45R0.38 12.29

100.00 EO 38 50 2059.60 -26.19

100.00 10 5 IT 436T.42 13.21

110.00 21 51 47 |1_4.74 -25.80

110.00 11 e 49 4144.74 15.67

OIFFERENT|AL C_mRRCT|GSIS

TOE -.S4SS TRA 8.|801 TC-13.7660 BAU 6.0202

• $449 RRA .|7_9 RC3 .2298 FAU .09162

FOE -.R084 FRA 2.2552 FC3-6.8890 Blip 34315

ROE .4988 BRA 6.2032 BC315.7349 FSP 1368

|NJ LONG |NJ RT ASC IHJ AZMTH INJ TIME

50.90 62.95 107.37 19 39 1

191.80 60.36 63.78 10 5 26

30.15 62.60 108.77 20 59 14

172.85 59.88 62.42 11 19 9

10.97 61.51 112.65 22 11 22

157.09 58.47 58.68 12 16 23

MID-C.OURS( EXECUTION ACCURACY

_715197.2 _ 905.4 SG6 414.0

RRT .0454 RRF .0058 RTF .9636

S_,815209.6 fl23 -.0384 fl13 .9658

S8115197.2 SG2 604.9 THA .10

FLItS'IT TINS 404.00

DISTANCE 879.202

PO CST TIN INJ 2 LAT INJ 2 LONG

1755.4 -20.15 4Z.SR

5950.6 7.49 184.96

1481.9 -20.92 22.45

3699.3 8.25 166.10

1243.8 -23.01 3.$7

3510.2 10.20 150.57

ORBIT DETERMINATION ACCURACY

ST 2822.8 SR 520.9 SS 735.2

CRT .0410 CRS .SIST CST -.8348

LSA 2890.1 MSA 853.4 SSA 28.S

EL1 2822.9 EL2 520.5 ALF .45

ARRIVAL DATE JAM 16 1966

EARTH TO MARS

LOL 75.95 VL 63,297 GAL -4.12 AZL 88.19 HCA 259.14 SMA 191.05 ECC .23920 INC

LOP 665.08 VP 24.286 GAP -13.04 AZ1P 90.34 TAt. 338.38 TAP 237.51 RCA 145.35 APO

reP -3.24 2AL 124.91 ZAP 27.98 ET9 172.56 ZAE 43.89 ST[ 176.44 ZAC 85.09 ETC

1.8125 VI $0.236

236.75 V2 26.497

ZSG.1S CLP 27.49

DLA

INJ LONG |HJ RT AS(: |NJ AZI4TH |NJ TIM(

49.00 94.45 108.02 19 51 24

194.12 92.19 64.29 10 3 22

28.95 84.09 109.41 21 11 9

175.05 91.99 62.94 11 17 64

9.72 82.97 113.24 22 22 11

159.06 80.29 58.22 IE 15 54

N|D-COURSE EXECUTION ACCURACY

SGT15891.1 8GR 80T.T SG3 690.3

flRT .0192 _ -.0219 RTF .9637

SG913306.2 R23 -.0404 fl13 .9667

S8115291.1 802 907.9 THA .04

9.17 RAt. 209.74 RAO 8597.8 VEL 11.953 PTH 2.05 VHP 6.168 DpA -2.73 RAP 181.54 ECC 1.2569

PO CST TIM INJ 2 LAT 1HJ Z LONG

1731.1 -19.54 41.$5

3990.4 8.73 187.25

1459.3 -2O.SS 21.09

3737.4 9.48 168.95

1224.7 -22.43 2.19

3544.7 11.47 152.44

ORBIT DETERMINATION ACCURACY

ST 2931.4 Sit 525.3 SS 735.9

CRT -.0316 CRS .5470 CST -.8527

LSA 2999.1 MSA 645.S SSA 2?.5

EL1 2931.5 EL2 $25.0 ALF 179.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEE • 1994

HELIOCENTRIC CONIC

RL 14T. 35 LAL .O0

RP 20•.IT LAP -1.TT

RC $34.204 GL 15.$9

PLAN[TOCENTR I C CONIC

CS 14.953 VHL S.664

LNCH AZI6TH LNCH TIM(

• 0.DO 19 25 I

90.00 • 44 1T

100.00 tO 4• 55

100.00 10 3 11

110.00 22 2 43

110.00 11 5 50

FLIGHT 1114[ 409.00 ARRIVAL DATE JAN 10 1966

DISTANCE 8•3.495

LOL 75.95 VL 33.E74 GAL -4.34 AZL 80.21 HCA 260.41 •HA

LOP 334.35 VP 24.293 GAD -13.15 AZP 90.50 TAL 337.33 TAp

GP -5.18 ZAL 146.49 ZAP 27.24 ETS 172.51 Z/dE 43.16 ETE

EARTH TO MARS

191.19 ECC .24085 INC 1.7935 Vl 30.23S

237.74 RCA 145.14 APO 257.25 V2 25.497

176.41 ZAC 65.34 (TC 156.09 CLP ZT.O9

DLA 5.18 RAL 207.99 RAD •567.6 VEL 11.674 PTH 2.05 VHp

L-; TIN( INJ LAT INJ L_NG INJ RT ARC INJ AZMTH INJ TIN(

230T.91 -El.T2 4T.40 65.98 108.63 EO 3 34

41_.80 15.44 194.45 64.00 64.84 10 I 46

• 05T.60 -•E.T0 27.24 45.61 109.99 21 EE 51

43T5.35 14.38 1TT.ET 63.54 63.$1 11 16 6

1006.S0 -25.31 8.54 $4.48 113.78 2E 32 50

41711.90 16.86 160.99 62.15 59.81 12 15 29

DIFFERENTIAL CCRRECTIQN$ NIO-COUEW[EvfCUTION ACCURACY

TDE -.483T TRA 6.50T2 TC-15.$116 BAU 5.0573 86T15585.9 962 610.2 SG3 367.4

ROE .3551RRA .UMII RC3 .2335 FAU .05666 RRT -.OOQSNNF -.0489 RTF .9613

FD( -.GET• FRA 2.Z049 FCS-3.ED4T BSP 54_4 8681531|.0 RD .0428 213 -.9613

BiDE .•000 BRA S.$894 K315.3133 Flip 1194 S6115385.9 IW_ 610.2 THA 179.99

LAUNCH OATE DEC 8 1914 FLIGHT TIRE 400.00

HELIOCENTRIC CONIC DISTANCE I_T.TT5

RL 147.35 LAL .OOL(:L T5.95 VL 33.2119 GAl. -4.57 AZL 81.13 HCA 261.60 SMA

RP 206.60 LAP -|.TI L_ 33T.6_ lift 14,303 GAP -13.28 AZP 90.ZS TAL 336.26 TAP

RC 354.996 GL IS.12 Gp -3.12 ZAL 128.06 ZAP 1_.8£ ET• IT2.50 ZAE 42.43 ETE

PLAN_TOCE]MTRIC CONIC

C$ 15.514 VHL 3.039 OLA 4.20 2AL Z09.23 RAD 656T.4 VI[L ll.TO0 PTH 2.06 Vt4p

INCH AZi6TH iNCH TIN[ L-I TIlE XNJ LAT |NJ LONG ZNJ RT AIM_ INJ AZI4TH INJ TIN(

90.00 11 5T 24 _5.85 -21.23 46.04 67.54 109.19 20 15 30

90.00 I 41 49 4140.15 14.57 liD.TO 65.80 65.45 9 59 58

100.00 21 0 43 tOIT.lO -ZJ_. 21 25. 90 6T.15 110.54 21 54 20

100.00 10 I 11 4413.06 15.51 1T9.49 65.42 64.12 11 14 44

110.00 _ 15 16 1TH.38 -14.83 T.43 IS.lO 114.28 22 45 18

110.00 11 4 SS 4213.59 18.1_ IU.DT 14.05 60.45 12 15 9

DIFFERENTIAL CaMt2CTIQN• N|D-COUItO[ExECuTION ACCURACY

1DE -.6212 TNA 6.81198 TC-14.8819 IAU 3.0872 8GTSS477.4 _ 6|2.? SG3 345.2

ROE .$¢M1RIA .L_ 2C3 .2387 FAU .OSlll RRT -.035111RF -.0753 R1Y .9565

FD( -.9435 FRA 2.1504 FC3-1.9093 liP 53014 SG115419.6 RL_ .0454 fl13 -.9565

ROE .T•IOBRA 6.9017 0C3|4.0842 Flip $L_0 96|154TT.4 SG2 612.4 THA 179.65

4.459 DPA -5.03 RAP 162.34 ECC 1.2459

PO C•T TIN INJ 2 LAT INJ 2 LONG

ITOT.9 -18.9T S9.I•

40•9.9 9.94 189.59

145T.7 -19.TT 19.9T

3775.4 10.T0 170.40

1206.6 -21.89 1.07

3579.2 12.72 154.S•

ORBIT OETERMINATION ACCURACY

ST 3040.9 SR 531.8 SS TSS.9

CRT -.0970 CR$ .5TT1 CST -.8690

LSA 3116.3 NSA 656.4 •9A •9.T

(LI 3046.3 EL• 5•9.• ALF 178.69

ARRIVAL DATE JAN 20 1996

EARTH TO MARS

191.34 ECC .24259 IN(: l.TT4T Vl $0.136

237.95 RCA 144,92 APO 23T.T6 V2 •6.495

176.41 ZAC 85.5• ETC •56.05 CLP 26.95

6.3510PA -3.34 RAP 183.14 ECC 1.2555

PO CST TIM INJ E LAT INJ •LONG

1685.8 -18.49 38.50

4069.1 11.13 lOl.TD

1917.1 -19.22 18.$9

5813.1 11.90 ITS.S•

1189.4 -41.54 .02

3615.5 13.95 159.••

ORBIT O(TERI4INATION ACCURACY

ST 3171.0 Sit 537.4 S• T99.$

CRT -b1573 CR$ .•04T C•T -.9005

LSA 3937.6 MSA 69T.2 •$A 95.9

EL1 31TE.2 ELE 530.5 ALF 1T0.45

LAUNCH DATE DEC 8 1904

HELIOCENTRIC CCOIIC

RL 14T.35 LAL .00

RP 2CHS.TO LAP -1.74

RC S$5.T84 &L 14.66

PLAN[TOCEMTRIC CON|C

C3 11.136 VHL 4.01T

LNCH AZI4TH LNCH TIN[

90.00 19 46 99

60.00 9 39 19

100.00 21 12 20

100.00 9 SD 10

110.00 29 94 2

110.00 11 4 5

FLIGHT lINE 410.00 ARRIVAL DATE JAN

0I STANCE RiE. 04T EARTH TO MARS

75.65 VL 33.460 GAL -4.T6 AZL 82.24 14CA 444.95 SI4A 191.49 ECC .24441 INC l.T560 vl

V•

22 16S6

LQL 3O.RS9

LOP $36.89 VP 44.311 GAP -13.41 AZ1P 90.22 TAL 335.21 TAp 438.15 RCA 144.66 APO ERR.29 |I.4IS

6P -3,0T ZAL 129.60 ZAP 21.41 ET3 ITE.4I ZAE 41.74 ETE 176.39 ZAC 85.64 ETC 256.01 •9.25

OLA 3.23 RAL 210.44 gAD 6597.9 VEL II.7ET PTH 2.07 VHP 6.446 DPA -$.65 RAP 163.65 ECC 1.9956

L-I TIME INJ LAT INJ I..QNG INJ RT ASC INJ AZI4TH INJ 71142 PO CST TIM INJ E LAT INJ 2 LONG

22•4.TT -20.T5 44.69 69.11 109.71 20 E? 13 1664.8 -1T.96 37.19

4708.07 IS.65 E01,12 67.80 66.10 9 5T 5T 4108.1 12.29 194.06

1997.53 -21.T4 24.64 68.72 111.04 11 45 37 1397.5 -18.69 17.18

4450.54 16.61 181.73 67.35 64.T8 11 13 19 3850.5 13.08 174.79

ITTS.06 -24.3T 6.39 97.51 114.74 ZE 53 35 1173.1 -40.95 359.04

424T.T5 19.16 114.97 95.98 61.13 12 14 53 3647.7 15.16 158.14

DIFFERENTIAL C_RECTIGN•

TOE -.T564 TRA T.1217 TC-14.4466 8AU 3.1175

ROE .STT6 ROA .1572 RC3 .2426 FAU .04765

FOE -.IS•• FRA 2.00•3 FC_-2.5561 Blip 55312

002 .8962 liRA T.2634 DC314.446T Flip 1149

LAUNCH OAT[ DEC I 1914

HELIOCENTRIC CONIC

NL 147.35 LAL .IX)

lip 206.T3 LAP -1.T3

RC 33•.56T GL 14.20

PLAN[TOCENTRIC C_NIC

CS 16.612 VHL 4.100

t.NCH AZNTH L_CH TIRE L-I TIN( INJ LAT

60.00 20 I |0 L_44.79 -20.29

60.00 6 3T 15 4746.T4 |6.71

100.00 21 23 43 1970.97 -21.20

100.00 • 57 31 d140T.T9 1T.IM_

110.00 _1 34 _4 tTST.TO -23.93

I10.00 11 3 19 4881.82 20°26

DIFFERENTIAL CCm_CTIQN6

M -.6982 TRA 7.5514 TC-14.0OTT IAU 3.1419

RODE .SIR•IrMA .1511 RC3 .2651 FAU .04334

FDE -.6630 FRA 1.0114 FCS,-I.2310 liP 55_65

liD( .9T92 liRA T.53_l BC$14.0098 FIND 1078

NIO*COURW[ EXECUTION ACCURACy URBIT DETERMINATION ACCURACY

SGTISS99.2 _ 615.4 _63 323.6 ST 3297.3 SR 543.0 •• 722.5

RRT -.05522_F -.1010 RTF .9552 CRT -.4106 CRS .9301C•T -.•907

S6815579.0 RL_ .0483 fl13 -.9552 LSA 3362.4 NSA •18.E SSA 25.R

_G_153_4_.2 _ 614.5 THA 1T_.87 ELI 3260.3 EL• 530.5 ALF ITT.•9

FLIGHT TIME 412.00 ARI_IVAL DATE JAN •4 1669

OIITMICE 11)6.308

T5.95 1ft. 33.L_18 GAL -5.03 AZl. 91._6 NC.A 294.21 SNA

EARTH TO MAR•

191.65 ECC .24630 INC 1.7374 vl 30.236

236.34 RCA 144.43 APO 438.83 V2 •6.490

176.3T ZAC 86.0T [TC 255.98 CLP 25.85

6.541DPA -3.96 RAP 184.T? (CC !.2797

INJ lONG INJ RT A_C INJ A]_TH INJ TIM( PO CST TIN INJ 2 LAT INJ • LONG

43.40 70.71 110.19 20 38 43 1644.6 -17.36 35.99

203.47 19.76 GG.80 9 56 2• 4146.7 13.42 196.$4

23.45 79.31 111.50 21 56 42 1379.0 -18.17 16.04

103._0 99.31 65.49 11 12 19 _87.0 14.29 176.89

5.42 _J.OT 115.17 23 3 42 1157.7 -20.34 358.11

16T.00 97.1_ 01.86 12 14 41 3681.8 16.$4 I•O.OT

NID-COURW[ E1C[CUTION ACCURACY 0221T DETERMINATION ACCURACY

SGT|5994.2 8GR 619.1SG3 304,6 ST 3445.1SR 549.9 S$ 712.3

RNT -.0T25 NNF -.1201RTF .9514 CRT -._501CR$ .9553 C•T -.2900

0f_15_9.4 223 .0515 213 -.9514 L•A 3499.S MSA 900.3 ••A 24.5

SG|15954.5 862 616.2 THA 179.82 EL1 3420.1 EL• 529.9 ALF 1?7.ST

LGL

LOP 340.16 Vie P.4.318 GAP -13.54 AZP 90.12 TN, 334.13 TAp

GP -3.01 ZAL 131.13 ZAP _.0_ ET2 IT2.40 ZAF, 41.01 ETE

OLA 2.29 RNL 211.05 RAO 0967.7 VEL 11.756 PTH 2.0T VHP

1017



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 8 1984 FLIGHT TIME 414.00 ARRIVAL OATE JAN 28 1966

HELIOCENTRIC CDNIC

RL 147.35 LAL .OO

RP 208.77 LAP -1.71

RC 33T.346 GL 13.74

PLANETOCENTRIC COtiIC

C3 17.535 VHL 4.188

LNCH AZMTH LMCH TIME

90.00 20 12 54

90.00 8 35 8

100.00 21 34 53

100.00 g 55 50

110.00 22 44 35

110.00 11 2 38

DIFFERENTIAL C_RRECTIONS

TDE-l.0355 TRA 7.8918 TC-13,5671 BAU 3.1811

ROE .4027 RRA .1449 RC3 .2484 FAU .03911

FOE -.6880 FRA 1.9633 FC_-1.9311 BSP 55972

8DE 1.1111 BRA 7.8932 8C313.5694 F_P 1010

DISTANCE 900.557 EARTH TO MARS

LOt. 75.g5 VL 83.306 GAL -5.27 AZL 88.28 HCA 265.48 $MA 191.78 ECC .24827 INC 1.7189 vl 30.238

LOP 341.43 VP 24.325 GAP -13.67 AZP 90.14 TAL 333.03 TAp 238.52 RCA 144.17 Apo 238.39 V2 26.485

GF -2.98 ZAL 132.63 ZAP 25.63 ETS 172.44 ZA( 40.32 ETE 176.35 ZAC 86.31 ETC 255.95 CLP 25.47

OLA 1.37 RAL 212.84 RAD 6587.7 VEL 11.786 PTH 2.08 VHp 6.639 DPA -4.29 RAP 185.59 ECC 1.2866

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2225.84 -19.84 42.20 72.34 110.63 20 50 0 1625.8 -16.86 34.79

4795.13 17.72 205.84 71.75 67.55 9 54 53 4185.1 14.52 198.62

1961.42 -20.94 22.34 71.92 111.93 22 7 34 1361.4 -17.68 14.97

4524.79 18.71 186.25 71.31 66.25 11 11 15 3924.8 15.34 179.08

1743.24 -23.51 4.50 70.63 115.56 23 13 38 1143.2 -19.87 357.25

4315.73 21.34 189o04 69.97 62.64 12 14 33 3715.7 17.50 162.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

SG715741.0 SGR 620.8 SG3 282.2 ST 3552.9 SR 554.2 SS 699.8

RRT -.1009 RRF -.1504 RTF .9470 CRT -.2997 CRS .6746 CST -.9054

96813753.2 R23 .0550 R13 -.9470 LSA 3613.6 MSA 601.0 SSA 23.9

96115741.1 SG2 617.7 THA 179.77 EL1 3556.9 EL2 528.1 ALF 177.26

LAUNCH DATE DEC 9 1964 FLIGHT TIM( 416.00 ARRIVAL DATE JAN 28 1966

HELIOCENTRIC CCNIC

RL 147.35 LAL .00 75.95 VL

RP 20G.91 LAP -1.70

RC 338.120 GL 13.29

PLANETOCENTRIC CONIC

C3 18.312 VHL 4.279

LMCH AZMTH LNCH TIME

90.00 20 24 17

9O.OO 8 83 7

100.00 21 45 50

100.00 9 54 14

110.00 22 54 35

110.00 11 1 59

DIFFERENTIAL CGRR(CTION8

TOE-1.1744 TRA 9.|399 TC-13.1294 BAU 3.2148

ROE .4160 flRA .1379 RC3 .2468 FAU .03499

FOE -.6894 FRA 1.8929 FC3-1.8544 8SAP 56225

8DE 1.2469 8RA 8,2401 BC313.1317 FSP 942

L(X. 33.314 GAL

342.69 VP 24.330 GAP -13.81AZP 90.10 TAL 331.93 TAp 238.68 RCA 143.68

G_ -2.91 ZAL 134.t0 ZAp 25.26 ETS 172.42 zAE 39.63 ETE 176.33 ZAC 86.55

DLA .46 RAL 214.01RAD 6367.7 VEL 11.819 PTH 2.09 VHP 6.738 DpA -4.62

L-I TIME INJ LAT INJ t.CNG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

2207.93 -19.41 41.08 73.98 111.03 21 1 5 1607.9

4623.23 18.69 208.21 73.77 68.34 9 53 30 4223.2

1944.65 -20.41 21.29 73.55 t12.32 22 18 15 1344.9

4591.54 19.70 188.53 73.34 67:05 11 10 16 3961.5

1729.69 -23.11 3.66 72.25 115.92 23 23 24 1129.7

4349.47 22.38 171.11 72.01 63.46 12 14 29 3749.5

DISTANCE 904.793 EARTH TO MARS

-5.51 AZI. 88.30 HCA 266.75 SMA 191.93 ECC .25034 INC 1.7004 Vl 30.236

APO 239.98 V2 26.480

ETC 255.92 CLF 25.10

MID-COURSE EXECUTION ACCURACY

SG713825.1 SGR 623.6 963 262.5

RRT -.1228 RRF -.1743 RTF .9417

SG615837.4 R23 .0589 R13 -.9417

S6115825.3 ST,2 618.9 THA 179.72

RAP 186.43 ECC 1.3014

INJ 2 LAT INJ 2 LONG

-16.37 33.70

15.59 200.91

-17.21 13.96

16.42 181.27

-19.43 356.45

18.64 163.97

ORBIT DETERMINATION ACCURACY

ST 3679.6 SR 559.7 SS 684.7

CRT -.3872 CRS .6947 CST -.9104

LSA 3737.5 MSA 593.1 SSA 23.3

ELI 3664.5 ELI 526.2 ALF 177.00

LAUNCH DATE DEC 8 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC CONIC

RL 147.35 LAL .OO

RP 208.87 LAP -1.86

RC 338.680 GL 1Z.85

PLANETOCENTRIC CONIC

C3 19.144 VHL 4.375

LNCH AZNTH LNCH TIME

90.00 20 35 28

90.00 8 81 11

100.00 21 58 35

100.00 9 52 44

liD.DO 2S 4 23

110.00 11 1 25

DIFFERENTIAL CCRRECTION$

TDE-I.313S TRA 8.5857 TC-12.8924 BAU S.2491

ROE .4297 RRA .1306 tiC3 .2461 FAU .03098

FOE -.6676 FRA 1.8180 FC3-1.4009 BSP 56474

60E 1.3819 9RA 8.5967 6C312.6949 FSP 875

DISTANCE 909.016 EARTH TO MARS

LOL 75.95 VL 33.322 GAL -5.76 AZL 88.32 HCA 268.02 SMk 192.08 ECC .25249 INC 1.6820 vt 30.256

LOP 343.96 VF 24.334 GAP -13.96 AZP 90.06 TAL 330.81 TAp 236.85 RCA 143.58 Apo 240.58 V2 26.474

GP -2.67 ZAL 135.56 ZAP 24.89 ETS 172.40 ZAE 38.95 ET[ 176.31 ZAC 86.80 ETC 255.90 CLP 24.74

OLA -.42 RAL 215.17 RAO 6567.8 VEL 11.854 PTH 2.10 VHP 6.839 DpA -4.95 RAp 187.27 ECC 1.3151

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2191.02 -18.99 39.99 75.64 111.41 21 11 57 1591.D -15.91 32.87

4861.04 19.63 210.59 75.83 69.17 9 52 12 4261.0 16.62 203.21

1929.26 _20.01 20.31 75.20 112.69 22 28 45 1329.3 -18.76 13.02

4598.03 20.65 190.82 75.40 67.89 11 9 22 3998.0 17.47 183.47

1717.04 -22.73 2.87 73.67 116.25 23 33 0 1117.0 019.02 355.70

4363.02 23.38 173.19 74.10 64.33 12 14 28 3783.0 19.74 165.95

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86715908.8 st,dr 626.4 $63 243.4 ST 3804.3 SR 565.1SS 667.4

RRT -.1440 RRF -.1977 RTF .9355 CRT -.3706 CRS .7137 CST -.9141

SG815919.1 R23 .0635 R13 -.9355 LSA 3859.2 MSA 585.7 SSA 22.7

S6115907.1 SG2 619.8 THA 179.67 EL1 3810.1 ELI 524.1ALF 176.79

LAUNCH DATE DEC 9 1964 FLIGHT TIME 420.00 ARRIVAL DATE FEB 1 1966

HELIOCENTRIC CONIC

RL 147.35 LAL .00

RP 206.93 LAP -1.68

RC 389.657 GL 1_.42

pLAN(TOCENTRIC CCNIC

C3 20.036 VHL 4.476

LNCH AZ14TH LNCH TIM(

gO.DO 20 48 23

90.00 8 29 21

100.00 22 7 8

rOD.DO 9 51 19

110.00 23 14 0

110.00 11 0 54

DIFFERENTIAL CGRRECTIONS

TOE-1.4522 TRA 8.9614 TC-12.2808 BAU 3.2849

ROE .4440 RRA .1229 RC3 .2448 FAU .02708

FOE -.6627 FRA 1.7390 FC3-1.1892 BSP 56683

BDE 1.5185 8flA 8.6623 6C$12.2832 FSP 609

DISTANCE 913.224 EARTH TO MARS

LOt. 75.95 VL 33.331 GAL -6.02 AZL 68.34 HCA 269.28 SMA 192.23 ECC .25473 INC 1.6637 vl 30.236

LOP 343.23 VP 24.337 GAP -14.10 AZP 90.02 TAL 329.68 TAp 238.96 RCA 143.26 APO 241.20 V2 26.466

r,,P -2.82 ZAL 136.98 ZAP 24.54 ETS 172.38 ZAE 38.29 ET( 176.28 ZAC 87.04 ETC 255.98 CLP 24.38

OLA -1.28 RAL 216.31RAD 6567.8 VEL 11.892 PTH 2.11VHP 6.942 DpA -5.29 RAp 188.12 ECC 1.3297

L-I TIME INJ LAT INJ i.CNG INJ RT A$C [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2175.10 -18.59 39.00 77.32 111.75 21 22 38 1575.1 -15.48 31.71

4898.36 20.52 212.98 77.92 70.05 9 51 0 4298.6 17.61 205.51

1914.63 -19.62 19.39 76.87 113.01 22 39 2 1314.6 -16.34 12.14

4634.26 21.56 193.13 77.50 68.78 11 8 32 4034.3 18.48 185.68

1705.29 -22.37 2.14 75.51 116.54 23 42 26 1105.3 -18.63 355.01

4416.37 24.35 175.30 76.21 65.24 12 14 31 8816.4 20.81 167.95

HID-COURSE (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86715988.8 SGR 629.1SG3 224.8 ST 8925.8 SR 570.4 SS 847.9

RRT -.1849 RflF -.2206 RTF .9281 CRT -.4003 CRS .7318 CST -.9165

SG815999.2 R23 .0686 R13 -.9281 LSA 3977.6 MSA 578.9 SSA 22.2

SG115987.2 $62 620.b THA 179.63 EL1 3932.5 EL2 521.8 ALF 176.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 8 1944 FLIGHT TIN[ 422.00 ARRIVAL DATE FOR 5 1RS4

HELIOCEMYRIC CONIC D|STANCE 017.414 EARTH TO NAR3

RL 147.35 LAL .OD L04. 7S.RS VL 33.339 GAL -9.2R AZL $8.35 HCA ETD.5S _lA 192.38 ECC .2S700 INC 1.4453 v| 30.434

RP 20T.00 LAP -1.93 LOP 346.50 VP 24.339 GAP -14.49 AlP 09.99 TAL 348.54 TAP 239.09 RCA 142.92 APO 241.44 V2 2S.4Sl

RC 340.420 GL 11.99 GF -2.79 ZAL 138.30 lAP Z4.1R [73 172.56 Z/dE 37.03 (TO 176.26 ZAC 87.29 [TC ZSS.,8S CLP 24.04

PLANETOC(NTRIC CONIC

C3 20.991VHL 4.$94 DLA -2.14 RAL 417.44 RAD SORT.9 V[L 11.R$2 PTH 2.12 VHp 7.047 DpA -5.63 RAP |88.96 [CC 1.$453

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZl4TH |NJ TIRE PO COT TIN INJ 2 LAT INJ Z LONG

RD.OO 20 57 7 2190.15 -18.21 38.06 79.01 112.07 21 33 7 1560.1 -15.04 30.61

RO.OO R 27 34 493S.77 21.39 215.38 80.04 70.96 9 49 $2 4355.9 18.57 20T.82

100.00 22 17 28 1900.94 -19.25 18.$4 78.55 113.32 22 49 9 1300.9 -13.94 11.32

tOO.DO 9 4R 59 4970.21 22.43 195.44 7R.S3 69.70 11 7 46 4070.2 19.46 187.90

110.00 23 23 27 1994.41 -22.04 1.47 77.19 116.81 23 51 41 1094.4 -18.27 354.38

110.00 11 O Z7 4449.50 25.28 177.43 79.$9 99.19 12 14 39 3849.5 21.84 169.96

DIFFERENTIAL CCRR(CTiON9 NID-COUR3( EvI=CUTION ACCURACY

T09-1.5907 TRA 9.3578 TC-11.9353 BAU 3.3220 SG719093.9 SGR S31.8 SG3 209.9

ROE .4588 NRA .1147 RC3 .2423 FAU .02320 RRT -,11145 RRI r -.2429 RTF .9190

-.8547 FRA 1.8583 FC3 -.SIT0 BSP 56R77 89816078.1 R23 .0741 R13 -.9190

SO( 1.8555 lIRA 9.35?9 BC311.R379 FSP 746 SG11809R.1 _Z GZO,9 THA 179.58

LAUNCH OAT( OEC 8 1964 FLIGHT TINE 424.00

HELIOCENTRIC CCNIC DISTANCE 921.5R0

RL 147.55 LA_ .00 _ TS.9S VL 33.347 GAL -S.5S AZI. 88.37 NCA 271.81 SHA

RP 207.08 LAP -1.93 LOP 547.76 VII 24.340 GAp -14.42 AlP 89.95 TN. 327.39 TAp

RC 341.179 GL 11.57 GP -2.74 ZAL 139.79 lAP _.R9 ET9 172.34 ZAE 36.96 ETE

PLANETOCENTRIC CONIC

C3 22.01R VI'K. 4.692 DLA -2.94 RAL 219.55 RAD 9517.9 V[L 11.975 PTH 2.13 VHp

LNCH AZMTH LNCH TIRE L-I TIRE INJ LAT INJ _ INJ fit ARC INJ AZMTH

90.00 RI 7 59 214R.14 -17.95 3T.IR R0.72 112.35

90.00 8 23 59 4972.R7 _.1S 217.79 84.18 71.91

1QO.OO 22 £7 37 1808.17 -18.93 17.73 9Q.Es 113.59

100.D0 9 48 39 4705.87 23.23 197.77 91.78 70.67

110.00 23 3R 45 1884.39 -21.73 .86 78.85 117.06

110.00 11 O 3 4492.42 29.17 179,57 80.55 67.18

ORBIT DETERMINATION ACCURACY

ST 4043.7 SIR 5T5.5 SS 626.2

CRT -.4260 CRS .7489 COT -.9170

LSA 40RE.2 NSA 572.5 SSA 21.6

EL1 4051.3 EL2 519.5 ALF 176.47

DIFFERENTIAL COMECTIONS

T09-1.7£90 TRA 8.7213 TC-11.4199 BAU 3.3805

NO( .4741 RRA .10Q1 RC3 ,2394 FAU .01945

-.8440 PltA 1.$890 FC3 -,7930 BJP 57039

ROE 1.78L_ RRA 9.7219 BC31|.4194 FSP 183

ARRIVAL DATE FEB 5 1R64

EARTH TO MARS

192.53 ECC .25952 IN(: 1.6270 Vl $0.256

239.20 RCA 142.57 APO 242.50 V2 26.449

176.23 ZAC 87753 [TC 255.25 CLP 23.71

7.154 DpA -5.99 RAP 189.85 (CC 1.3625

INJ TIRE PO COT TIN INJ 2 LAT INJ 2 LONG

21 43 25 1544.1 -14.67 ZD.RT

9 48 49 4372.7 19.48 210.14

22 59 S 1288.2 -15.56 10.56

11 7 5 4105.R 20.40 1R0.14

24 0 47 1084.4 -17.95 353.TR

12 14 43 3862.4 22.83 171.99

ORBIT DETERMIHATION ACCURACY

ST 4156.9 SR 580.3 SS 602.6

CRT -.4502 CRS .TOSS COT -.8181

LSA 4202.2 MSA 586.6 SSA 21.1

ELI 4165.3 ELl 517.2 ALF 176.35

MID-COURSE EXECUTION ACCURACY

89716141.2 M 634.4 SG3 189.6

RRT -.Lq)S6 RRF -.2642 RTF .9079

16al6153.8 R23 .0805 R13 -.9080

S911614|.7 SG2 621.1 THA 179.$4

LAUNCH DATE DEC R 1964 FLIGHT TIN[ A26.00 ARRIVAL DATE FEB 7 1966

HELIOCEMTRIC COMIC DISTANCE 925.747

RL 147.SS LAL .OO LQA. 75.93 VL 35.355 GAL -6.92 AlL $8.39 HCA 273.03 SI4A

RP lOT.IT LAP -1.&1 LOP 349.02 Vp 24.340 GAP -14.56 AZP 89.9I T_L 326.22 TAp

RC 341.938 GL 11.15 GP -2.70 2AL 141.11 lAP 23.53 ETS 172.31 ZA[ 36.55 (TO

PLAN[TO¢ENTRIC CONIC

CS 25.105 VHL 4.007 DLA -3.74 RAL 219.64 RAD 6567.9 VEL 12.020 PTH 2.15 VHp

LNCH AZMTM LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZ14TH

90.DO 21 lT 58 2133.05 -17.51 36.38 82.45 112.61

90.00 6 24 21 5009.26 22.92 220.21 84.36 72.90

100.00 22 37 54 1876.30 -19.56 17.02 81.96 113.84

100.00 9 47 28 4741.45 24.03 200.11 83.97 71.66

110.00 23 41 48 1675.22 -21.45 .30 80.51 117.28

110.00 ID 59 42 4515.09 27.01 161.74 62.76 68.21

DIFFERENTIAL CORRECTION3

10E-1.RiTi TRAlO.1151 YC-11.DO64 RAU 3.4003

ROE .4898 RRA .0970 RC3 .2359 FAU .01577

FD( -.8310 FRA 1.4776 FC3 -.$Rll 8SP 57171

BOO 1.9308 BRA10.1156 6C311.0090 FSP 621

EARTH TO MARS

lgZ.sS ECC .26207 IHC 1.$087 vl 30.236

239.50 RCA I42.13 APO 243.12 V2 28.458

176.20 ZAC 27.78 ETC 295.84 CLP 23.56

NID-COURK EXECUTION ACCURACY

_T13214.5 Sr_R 637.0 $93 172.9

RRT -._26 RRF -.2652 RTF .6942

$9816227.0 R23 .0861 R13 -.8943

S9116215.1 SO2 621.0 THA 179.50

7.265 DpA -6.34 RAp 1R0.75 ECC 1.3802

INJ TIN( P/_ CST TIM IHJ 2 LAT INJ 2 LONG

21 53 51 1535.1 -14.29 29.18

9 47 SO 4409.3 20.34 212.47

23 8 59 1276.3 -15.20 9.86

11 6 26 4141.2 21.50 192.36

24 9 43 1075.2 -17,42 553.26

12 14 57 3915.1 23,R| 174.03

ORBIT DETERMINATION ACCURACY

ST 4235.8 SR 585.0 SS 577.5

CRT -.4713 CRS .7621 COT -.9171

LSA 4307.9 MSA 561.2 6SA 20.7

EL1 4274.9 EL2 514.6 ALF 176.25

LAUNCH DATE DEC 8 lSH_4 FLIG44T TIM( 428.00 ARRIVAL DATE FEB 9 1966

H(LI_ENTflIC C_41C

RL 147.35 LAL .DO LGL

RiP 207.27 LAp -1.59 LOP 350.29 V1P ?.4.339 GAP -14.75 AZP 89.86 TAL 325.04 TAP

RC 34R.SRO GL 10.75 GP -2.86 ZAL 142.43 lAP 23.21 ET6 172.29 ZA( 35.72 ETE

PLAN[TOC(NTRIC CONIC

C3 24.288 VHL 4.928 DLA -4.32 RAL 240.72 RAD 6566,0 VEL 12.068 PTH 2.16 VHP

LNCH AZMTH LNCH TIRE L-I TIN( INJ LAT |NJ LONG INJ RT ARC |NJ AZMTH

80.00 21 £8 8 2120.86 -17.16 35.63 84.19 112.85

60.00 O 22 50 5045.54 23.62 222.64 66.55 73.91

100.00 22 47 19 1865.30 -16,28 16.33 85.69 114.07

100.00 9 48 18 4776.33 24.76 202.46 86.10 72.69

t10.00 23 50 42 1866.07 -21,16 359.76 62.20 117.47

110,00 I0 58 24 4547.52 27.61 163.62 65.00 69.26

DIFFERENYIAL C-_R_CTIONS

TOE-2.OOsO 11AIO.51I_, TC-10.6052 BALi 5.4418

ROE .5060 NNA .0875 RC5 .2316 FAU .01215

FOE -.4151 FRA 1.3820 FC3 -.4335 8811 57468

BOO 2.0878 BRAlO.S200 RC310.6070 FSP 561

DISTANCE 929.863 EARTH TO MARS

75.95 VL 35.363 GAL -7.10 AZL 88.41 HCA 274.34 SNA 192.84 ECC .26472 INC 1.5903 vl 30.236

NID-COUR3[ [XECUTIOR ACCURACY

SGT16286.3 _ 639.5 SG3 156.6

flRT -.2406RRF -.3051 flTF .8769

S9816296.8 R23 .0965 fl13 -.6769

S9116287.0 $42 620.7 THA 179.46

239.38 RCA 141.79 APO 243.86 V2 26.427

176.17 ZAC 88.03 ETC 255.83 CLP 23.07

7.374 DpA -6.69 RAP 191.61 ECC 1.5994

INJ TIRE PO COT TIM INJ 2 LAT INJ 2 LONG

22 3 27 1520.9 -13.95 28.46

9 46 55 4445.5 21.19 214.81

23 18 25 1265.3 -14.87 9.21

11 5 54 4176.3 22.18 1R4.83

24 18 29 1066.9 -17.34 352.78

12 15 11 3947.5 24.74 179.10

ORBIT O(TERMINATION ACCURACY

ST 4389.4 SR 589.3 SS 550.2

CRT -.4900 CR$ .7982 C$T -.9151

LSA 4409.2 MSA 558.1 SSA 20.2

EL1 4379.1 EL2 512.8 ALF 176.17
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH GATE DEC S 1914 FLIGHT TIME 430.00 ARRIVAL DATE FEB 11 1946

HELIOCENTRIC COMIC

RL 14T.$5 LAL .DO

RP tOT.ST LAP -t.5G

MC 343,441 GL ID.3$

PLAN[TOCENTRIC CONIC

C3 85.514 VML 5,OSi

LMCM AZ14TM LNCH T|14[

60.00 It 38 E

90.00 8 It IS

100.00 El SE 54

100.00 i 45 13

tlO.O0 O 3 E3

110.00 10 S9 i

OlFFEREMT|AL C*.(_RECTIONS

TO[-I.t4ES TRAIO.9311) TC-lO.EiSO BAU 3.4852

ROE .Sill RRA .0773 RC3 .2E75 FAU .OOOOO

FOE -.5070 FRA 1.26RO FC$ -.Sits BliP STSiT

DOE t.t053 BRitO.iSSE BCSIO.ISTS FOP 502

DISTANCE 933.999 EARTH TO MARS

LOt. 75.95 VL 33.371 GAL -7,39 AZL 88.43 HCA 275.60 SMA 192.99 ECC .ZS749 INC 1.5719 Vt 30.E36

LOP 351.55 VP E4.33T GAP *|4.R3 AZ1P 89.85 TAL 323.65 TAP 239.45 RCA 141.37 APO E44.61 V2 24.41S

GP -8.62 ZAL 143.73 ZAP E1.96 ETS 178.2T Z/dE 3S.|O ETE 176.14 ZAC 88.87 ETC 155.83 CLP EE.?4

DLA -S.ET RN. 181.7R RAD 6568.0 VEL 18.180 PTH 8.17 VHp 7.488 DPA *7.OS RAP 198.50 ECC 1.4196

L_I TIN( INJ LAT |NJ LONG IRJ RT ASC IHJ AZ14TH |NJ TIME PO CST TIM INJ E LAT INJ E LOeIG

8|09.53 *ll.ii 34.94 85.93 113,07 88 13 18 1509.S -13.68 17.79

5061.49 E4.OO 88S.07 68.77 74.96 9 46 4 4481.5 81.98 t17.15

1855.|5 -10.00 15.78 85.43 1|4.88 83 87 49 1855.| -14.57 6.61

4811.11 ES.44 804.88 88.41 73.76 1| 5 84 4811.| 28.07 166.89

1659.38 -EO.R5 359.34 83.90 117.63 0 31 8 1059.3 -17.08 358.$4

4579.70 OR.S7 186.18 87.87 70.38 12 IS 89 3979.7 15.63 |TO._P

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86716333.4 $GR 441.9 SO3 141.4 ST 4447.8 SIA 395.4 SS 511.6

RRT -.8584 RRF -.3840 Rll r .6347 CRT -.5069 CRS .8146 CST -.9117

SCAS16368.O RL_ .1064 fll3 -.6347 LS_ 4303.4 MSA 551.4 SEA IS.S

S6116336.3 $68 680,1 THA 179.48 ELI 4478.0 EL8 310.4 ALF 176.10

LAUNCH DATE DEC 8 1664 FLIGHT TIRE 438.00 ARRIVAL DATE FEB 13 1966

HELIOCENTRIC CONIC

RL 14T.$3 LAL .00

MP £07.40 LAP -1.34

RC $44.168 GI. S.iT

PLANETOCENTRIC r._NIC

CS IS.D41 K 5.181

LNCH AZ14TH t.NCM TIN[

90,00 E! 47 46

60.00 6 EO O

100.00 13 i 17

|00.00 9 44 11

110.00 0 11 57

110.00 10 38 37

OIFIr(RENTIAL C_RECTIONS

TOE-I.8TIS TRA11.3576 TC3-I.I$4I IAU 3.330E

RD[ .SSRG RRA .OGTO RCS .lilt FAU .00511

FDE -.3763 FRA 1.177g FC3 -.|630 I&P 37480

BOE I.S415 BRASS.3560 K3 9.8373 Flip 443

O|6TANCE R38.098 EARTH TO MARS

LOt. 75.95 VL 53.3D0 GAL -T.69 AZL 86.45 HCA 876.66 SNA 193.14 ECC .87037 IN(: 1.5534 Vl 50.138

L_ 338.81VP 84.334 GAP -13.11AZP 09.81TAL 388.$3 TAP 839.51 RCA 140.98 APO 845.36 Vl 16.401

GP -E.38 ZN. 145.01ZAP _.61ET6 178.85 ZAE 34.4R ETE 176.10 ZAC 88.51 ETC 855.83 CLP 11.47

OLA -S.O0 RAL tiE.e3 RAO 6368.1VEL 18.174 PTH 8.18 VHP 7.603 DPA -7.41 RAP 143.40 ECC 1.4418

L-! TIN[ INJ LAT INJ LONG |NJ RT AGe INJ AZNTH INJ TIN( PO"CST TIN INJ I LAT INJ I LONG

80t9.04 -li.il 34.30 iT.El 113.E7 88 81 47 1499.D -13.$t 17.11

311T.|E 84.8i IR7.30 i1.01 76,04 9 45 17 4317.1 81.71 !19.50

1143.61 -17.73 15.13 67.17 114.46 83 37 3 1845.8 -14.18 8.06

4843.36 16.06 E07.19 90.64 74.83 11 4 3? 4843.6 83.74 11M1.16

163£.54 -80.73 338.63 83.61 117.61 0 39 30 tOSE.5 -1S.05 331.R6

4611.61 LqLEI 188.33 fl.5T 71.51 18 13 49 4011.6 ES.47 180.tT

N|D-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GTIMI8.t 8Ga 644.8 $63 186.7 ST 4560.5 SR 597.£ SS 49E.0

RRT -._735 W -.3418 RTF .6836 CRT -.5816 CflS .8411 COT -.9047

$6_16433.3 R83 .1179 R13 -.6154 LEA 4363.8 MSA 547.0 S$A 19.4

86116413.6 868 6tl.l THA 179,38 ELI 4571.3 EL8 506.3 ALF 176.04

LAUNCH DATE DEC | IR44 FLIGHT TIN( 434.00 ARRIVAL DATE FEB 15 1966

HELIOCENTRIC CONIC DISTANCE 948.161 EARTH TO MAR6

RL 14T.3S LAL .00 LOt. 75.65 VL 33.368 GAL -T.6D AZL 88.47 HCA 178.$8 SHA 193.30 ECC .87338 INC |.5349 Vl $0.Z$8

RP tOT.St LAP -1.51 LOP 334.07 VP 84.330 GAP -15.30 AZP 89.76 T/_ 381.44 TAp 836.56 RCA 140.46 APO 14S.14 VE 26.38?

RC 544.938 GL I.S6 GP -8.35 ZAL 141.84 ZAP 88.58 ET$ 178.83 ZAE 33.61 ETE |76.07 ZAC 68.77 ETC 15S,86 CLP 28.18

PLAM(TOCENTRIC CONIC

C_ ES.ISl VHL 5.316 DLA -6.T1 RAL 883.87 RAD 6566.1 VEL 18.833 PTH 8,10 VHp 7.788 DPA -T.T6

TOE-!.4145 TRAIt.TitS TC3-9.4438 BAU 3.3749

ROE .5571 RMA .OSlt RC3 .8174 FAU .OOIs?

FOE -.SSAO FRA 1.0S64 FC3 -.0313 Rip 37448

BIDE t.4TTT 0RA11.7989 RC3 9.4677 FOP 369

LNCN AZ14TM LNCH TIME L-I TIME INJ LAT INJ LONG IMJ RT ARC INJ AZMTH INJ TIME PO CST TIH

iO.O0 11 57 81 8089.35 -16.31 33.71 89.46 113.45 88 38 11 1489.4

iO.O0 St$ 41 5131,41 85.44 886.93 93.86 77.13 9 44 34 4551.4

100.00 IS 15 31 163T.87 -IT.40 14.S4 86.93 114.E3 83 44 8 1837.3

100.00 9 45 14 4876.73 86.66 809.35 98.93 75.96 11 4 34 41T9.T

110.00 0 20 11 IS46.51 -80.54 3SS.5T 67.33 117.94 0 47 49 1046.5

110.00 10 58 40 4643.83 89.94 190.56 91.89 72.66 12 16 11 4043.3

DIFFERENTIAL C_IIRECTIONS NID-COUflsE EXECUTION ACCURACY

8GTIS487.4 SGR 646.3 SG3 118.g

RRT -.EiEO RRF -.3539 RTF .7872

8TASISSOO.O R13 .1314 R13 -.7873

SG116468.4 SG2 618.1 THA 179.34

RAP 194.31 ECC 1.4651

INJ E LAT INJ 8 LONG

-13.04 £6.59

83.41 EE1.85

-14.08 7.56

14.47 101.44

-16.64 351.61

17.88 181.38

ORBIT OETERMIMATION ACCURACY

ST 4646.0 SR 600.7 $S 461.1

CRT -.§358 CR$ .8481CST -.8996

LSA 4677.8 MSA 543.0 SSA 19.0

ELi 4639.8 EL8 50E.8 ALF ITG.O0
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC S 1964 FLIGHT TIRE 140.00 ARRIVAL DATE APR IS 1045

N[LIOC[MT|IC CCIIIC O|STANC[ 3T0.498

ML 14T.33 LAL .00 LQL TS.lS _L $S.T49 GAL -S.OS AZL M.T4 HCA SS3.T9 SNA

WP 144.S• LAP S.S5 LQP SlO,TS Vff 13.629 GAP •4.68 A_P 90.SS TAL 346.$8 TAp

RC 1L_.30G GL O.S I GP t.lO ZAL 94.H •All ITS.t4 ETS |$9.49 ZAE SS•.T4 [TE
PL_T_ENTEIC _SC

C3 SO.S_4 I_L 5.545 OLA SO.SO RAL ITS.•S RAO 9SGO.I _[L 11,540 PTH •.•$ VHP
LNCH AZNTH LNCH T|NE b-| TIRE |NJ LAT

SO._ 10 IS 30 _0.98 -•T.ST
SO.O0 • 04 43 4110.57 S3.ST

IO0.O0 IT SR 85 8387.04 -Z8.TO

lO0.O0 0 30 _l 48TS.TS S4.30

lt0.00 10 03 • 8134.7S -5•.88

IlO.O0 • 00 •0 4100.70 S•.S9

DIFFERENTIAL CatRECTIGNO

TO[ .49t7 TllA-I.40N TC3 .0110 IAU .3101

NDE -.SS4S MA -.14T$ RC3 -.OZST FALl .OS_T•
-.0153 _A .80t3 FC_I.SOST BliP SOl•

lOS .TSlilr IliA 1.4•SR KS .9483 FgP 43•

EARTH TO NARD

• SS.ST [(C .A1880 INC S.SSIO Vi SO.Ill

SSO.SS RCA S4?.•S APO SSD.49 V• 11.4IS

S,IT ZAC SO.iS ETC •SS.O0 CLP 175.20

11.043 DffA .•T RAP lIT.OR ECC 1.5091
lNJ LQNG INJ IT AK IMJ AZNTH INJ TIN[ PO CST TIN INJ ! LAT INJ • LONG

• •.!0 42,28 9T.S? IT 10 4 •Ol7.O -06.04 SS.7T

SSS,IO 41.95 S4.TS O 3| 43 4000.6 9.66 I88,98

Sl,$l 47.91 SO.T• 19 30 Sl STlT.O -••.TO 41.tO

STT.L_ 41,34 93oSS 9 45 32 5TTS.T 10.71 170.40

31.47 4T.ZO SOS.O• |9 48 30 1534.8 030.50 ••.IS
S11,03 31.38 90.•S SO 30 _l 3000.0 13.49 145.50

NID-CoURS£EvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY
IGT 2814.0 8GR II_l.O $03 $0•.3 ST lTt.T lilt STO.S SS •OS.S

tiNT .OSI•RRF -.0084 fll_ -.T952 CRT -.6934 CR$ -.1945 CIT .1415

Ill SlIY.O RI3 -._ MS3 -.T037 LIA 8•5.7 NSA 309.• SSA SS.S

IGl 11114.4 _ IIT.O THA I.lS ELI lS4.I ELI 329.3 ALF 141.i3

LAUNCH DATE O[C 9 1904 FLIGHT TIRE 140.00 ARRIVAL DATE &PM 50 lIDS

HELIOCENTRIC C_NIC OIIT&WS[ 3T£.09_ EARTH TO MAll

IlL 14•.SS LAL O0 LOL T0.90 VL 35.9|0 GAl. -.8S A _1 00.T8 HCA 1|4.99 IRA •48.77 ECC .40T90 INC S.2444 Vl 30.•SS
RP 244 34 LAP 1.13 LOP 101.61 VP •3.55• GAP 24.08 AZP S0.31 TAL 357.0• TAP 111.77 RCA 14T.RI APO 3SO.RT VR 1_.451

NC lSl.ill GL 9.ll GP I.OS ZAL 03.$0 ZAP IT4.TR ET8 S28.19 ZA[ SSR.S7 ETE 1.40 ZAC 90.9T ETC RSS.98 cLP 174.0s
PLANE TOCENTRIC CONIC

¢3 !t.410 _4L S.414 DLA II.ST RSL ST4._I MAD 8518.• VEL IT.IS0 PTH R.tS VHP SO.Ms DPA .IT lAP 187.43 ECC 104041

LNCH AZMTH iNCH TINS L-! TIN[ INJ LAT INJ LQNG INJ IT ASC INJ AZNTH INJ TINS PO CIT TIN INJ • LAT INJ R LONG

fl.O0 II I0 It tllt.Sl -IT._I Yl.S7 4t.SI iT.SO IT t 4R 09,0 -RI.OT 63.05
t0.00 T 14 Sl 4291.11 11.]4 194.L"J 40.R3 M.SS 9 51 30 3990.3 0.T0 180.3S

IO0.C_ IT 45 ST LrSINIoT5 -KoTR S|.30 44,30 90._ SO IS S |TOM.• -RT.R3 43.00

lO0.O0 I 30 34 43d_l._ IS.IS S?$.M 3t.lS 13.10 t 43 3 3T48.3 9.83 lIMl.S•

ISO.O0 III 30 MIlS.AM -31sIT 31.45 45.55 t02.03 10 40 4 tS_.S -30.R9 11.10

110.00 9 I5 SO 4ITS.14 19.?! $tO.TI ST.81 SI.T4 IO 35 Et $STS.R l•.Sl 154.1I

DIFFERINTIAL CCm_¢TION8 NID-CoU_I[ [vrCUTIOR ACCURACY _lllT D[TERNINATIGN ACCURACY
.4•TO 1_|.ST_ TC3 ._3 _ ._11 _T li.I I _S.S _3 IT|.E ST ITl.I lilt S74.3 II S_.l

NO[ -.5581 NNA -.t_lS NC$ -.0148 FAU .05111 I_T .OSIO NNF -.0T53 RTF -.T095 CRT -.Jilt CRI -.I444 CST .IRT4
FOE -.024S _A .lO_ FC_-I.TRSI lip 1144 I_l _003.0 ll3 *.O_OS R|3 -.7097 L_A ll9.4 NOA 393.$ Ilia 3T.S

• TiN IliA I.}M K3 ._ F_ 450 KS Sl03.• _ _4.• _A 1.05 ELI 800.0 ELI _R.9 _Y |41.02

LAUNCH OATS DEC S IS24 FLIGHT TIN[ 244.00 ARRIVAL DATE NAY • 1SIS

NELIOCENTM|C ¢,_NIC OIl•ARCS 5T4.289 EARTH TO MARS

RL 140.23 LAL .OR LQL TS.OS VL 35.482 GAL -.98 AZL 88.TT NCA I15.S0 SNA 144.$5 ECC ,SiTIi INC S.l•SS VI SO.•s9

I_P 044.1S LAP S.SS LOP Ill. ST _P •S.338 GAP !S.43 AZP 90.53 TAL S§7.60 TAp llS.lO RCA 14•,SO APO S4S.RO Vl _.4T5

SS3.SSO _ S.RS _ S.lt Z_ 9•.El Z_ IT4.S9 [TS Ill. S4 _ 150.49 [TE S.SS ZAC 91.20 ETC •IS.iT CLP lT4.51
PL_T_EN_IC C_IC

C3 IT.lIT VHL S.L_IO OLA 11,93 HAL ST3.43 RAO 9SI_.S V[L Sl.••S PTH l.•O VNp SO.TO• DpA .OG NAP liT.Tl [CC 1.4iOS

bitCH AZNTH LNCN TINS L-i TIRE |NJ LAT INJ LGNG |NJ RT AOC INJ AZNTH INJ TIN_ PO CIT TIN INJ • LAT 1NJ • LONG

00.00 IS 10 3T tlTt.•S -••.40 ••.SO 44,|5 OT.ST IS 55 9 •OTl. T -•6.Sl _.ST
90.00 T IS 9 4514.19 lS.52 I90,50 38.5• 93.95 8 31 24 3944.1 T.91 1RS.TS

100.00 IT ST Sl ISiS.OR -U.•S 5S.IT 44,14 98.58 18 1T 49 STlS.O -07.•G 4S.Sl

100.00 I 30 19 43R1.15 |•.T| ST4,SS 37.90 S•.TS 9 40 30 STl|.! 8.25 1IT.IS
110.00 18 Sl 48 01_4.14 -38.09 32.41 43.90 IOS.lS 29 35 R3 1534.9 -30.30 ••.ST

110.00 9 05 I 4149.139 IS.IS |59.53 3t,lS 59.3S SO 34 18 3550.0 11.66 tiT.T•

DIFFERENTIAL C_RRECTION9 NIO-COUR_ _CUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

10_ .444? I_&oI._ST• TC3 1.0T89 iAU .4019 IGT S93t.T MR I10.8 I03 280.3 ST 686.1AR STI.S 04 125.1

MOE -.S030 RRA -.0319 RC3 -.OILS FAU .01040 RIIT .OIlO Rll r -.070T R11F -.lOSS QIT -.i414 CRl -.OTIS CST .7952
FOE -.0401F_A .SlSG FC_-|.ITO_ lip 93MS 80_ _03T.E _ -.O_OG R$3 -.lOS• LSA ROG.O NIA 3ST.S SSA IS.7

lOS .0933 NA 1.$970 K3 S.O?tl Flip 48T IGS $140.E Ill !_.3 THA S.SS ELl T90.3 EL• 3SS.O ALF 141.27

LAUNCH DATE OEC 9 1904 FLIGHT T|N[ 141.00 ARRIVAL DATE NAY 4 IiS5

HELIOCENTRIC C_NIC DISTANCE 3T8._ EARTH TO HAnS

RL 14•._3 LAL .00 L_L 79.98 VL 35.357 GAL -.55 AZL 88.79 HCA ltl.SS 8HA 040.66 ECC .38799 INC S.•099 Vl 50.•39

RM 143.iT LAP S.00 L_ SR3.40 VP 05.|T8 GAP K.I| AZP 90.54 TAL 358.10 TAp S24.95 RCA 147.52 APO $54.0S V• ••.4iS

RC SSS.Tl9 rA. 9.IS GP l.ll ZAL 9S.R3 ZAP |73.95 ETI 210.98 ZN[ 250.30 ETE l.O• ZAC 92.03 ETC •55.06 CLP 1TS.9S
lq._NETOCENTRIC CONIC

C3 IS.1411 Viii. S.llkl DLA DR.30 RAL ST•.4• RAiD 9SRI.I _L IT, SIT pTH R.SO VlSp SO.44R DPA -.OS RAP |88.14 ECC S.4SS9

A_TH _H TI_ L-I TI_ INJ LAT INJ _ INJ RT A_ INJ A_TH INJ TIRE _ CST TIN INJ • LAT INJ • LONG

I)0.00 10 • S$ KTI.S5 -IT.4S 7•.0T 43.10 97.04 18 4T •8 _OTs.S -•_.SG 14.44

90.00 • IS 10 4538.40 tO.ST |lO.lll 31.80 83.6• 8 30 54 3936.4 •.04 184.12
100.00 IT 30 _0 R3J5.07 -ll.TT $S.OT 40.39 98.4T 28 10 •4 1093.9 -••.SO 43.SS

100.00 I 30 _0 4_4._9 SS.OG 571.$9 39.10 _.39 9 4S $4 _14.5 I.OT 1i5.80

010.00 20 SR 20 R153.80 -SR.K 51.$5 4R.13 101.88 19 08 34 SSSS.R -30.3• _JE.II

110.00 9 84 IS 4SRS.tO 24.91 SST.I_ 34.40 SI.lS SO 33 • 3405.S SO.TS 151.ST

OIFIrERENTIAL C.QRIU[CTION9 NID-CoUR9E EvlrCUTION ACCURACY ORBIT OETERMINATION ACCURACY

YDE .4338 TRA-1.SI?4 TC3 1.1t45 BAU .4SSS SGT 197t.I I_N 029.8 SG5 290.• ST 259.S AR 529.S $S 191.S
• 0[ -.S090 limA -._44 RC3 -.Olll FAU .0_$4 _T .OTIS I -.0_$9 RTF -,lSSl CRT -,2304 CRS -.0244 CST .•230

FOE -.ORTR F_A .SOTS FC3-•.0304 O_P _4SS _G_ _073.9 013 -.O_OT MS3 -,9128 LSA TIS.7 NSA 402.• SSA 40.0

BOE .ISIS INtA |.5_14 BC3 S.IG44 F_i n SIS $GS 0979.4 _ 909.0 THA 1.44 ELI •89.5 ELI 380.5 ALF |40.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE DEC S |S64

HELIOCEMTRIC C_I4IC

RL S4T.$S LAL .DO

iF E43.SS LAP t. Ot

RC 137.913 GL e. SS

PLANETOCENTRIC CO_IC

C$ RS.45R VHL 5.04S

LI4CH AZMTM LNCH TII_

RO.OO 15 54 S?

90.00 7 15 12

100.00 17 21 54

ROD.DO 8 SO T

110.00 18 41 O

110.00 R 23 SO

FLIGHT TIN( 141.00 ARR|YAL DATE NAY $ 198S

DISTANCE 378.468

LQL ?G.DS VL 55.238 GAL -.ST AZL 88.81 HCA 117.42 SMA

LOP 194.39 VP 25.015 GAP 12.19 AZF 90.55 TAL 350.61 TAp

GP E.02 ZAL 9D.1T ZAP 1T$.10 ETS 161.64 ZAE 132.$7 ETE

EARTH TO MARS

ZST.OT ECC .37837 INC 1.1927 Vl $0.139

116.07 RCA 147.32 APO SIS.S| VZ 2E.SEZ

2.18 ZAC 91.37 ETC 255.94 CLP iTS.40

DLA 12.77 RAL 171.49 RAO |562.0 VEL 12.117 PTH 2.17 VHP 10.169 DpA -.11 RAP 188.48 ECC 1.4189

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T|M INJ Z LAT INJ Z LONG

2ERO.D? -27.49 73.12 4|.55 97.09 18 19 36 2060.9 -ZG,Z2 44.74

4502.9E 9.24 129.19 35.14 63.31 8 30 $1 3909.0 8.18 IS2.13

E39T.Z9 -22.81 52.12 4|.14 98.34 12 2 S| 1797.3 -2?.IS 43.82

429?,80 11.02 1T1.04 34.52 62.04 9 41 15 3667.8 7.ZO 164.34

213?.20 -32.31 31.65 40.62 101.22 19 21 37 1517.2 -30.35 12.98

4100.92 14.11 156.55 32.71 58.54 10 11 50 3500.6 9.85 150;05

DIFFERENT|AL C_RRECTIONS H|D-COURS[ ExECUT|ON ACCURACY

TDE .4134 TRA-I.2877 TC3 1.2539 BAU .4267 SGT 2017,3 $GR 616.7 SG3 200.3

ROE -.4950 RRA -.2173 RC3 -.0132 FAU .06462 RRT .0724 RRF -.0934 RTF -.2|74

FOE -.DIS? FRA .$T83 FC3-2.199| 8SP 6943 S¢,B 2109.5 R23 -.0220 R13 -.8176

DOE .9440 liRA 1.$0S9 BC3 1.2539 FSP 350 $Gt 2012.0 $C_ 6|4.5 ?HA 1.51

LAUNCH DATE DEC 9 1904 FLIGHT TIME |SO.00

HEL|OCENTRIC CONIC DISTANCE 380.795

RL 14T.$3 LAL .00 _ TD.DS Vl. 35.125 GAL -.22 AZL 88.82 HCA 118.14 SNA 233.75 (CO .SS971

RP 243.59 LAP 1.03 _ 195.30 VP 22.899 GAP 21.39 AZP 90.59 TAL 359.19 TAp 117.52 RCA 147.31

RC 140.t34 r_. 8.40 f,P E.09 zAL 89.09 ZAP 1T2.54 ET$ 192.45 ZAE 152.39 ETE 2.44 ZAC 91.51

PLAN[TOCENTR|C CQNIC

CS R4.$31 VHL 4.933 OLA 13.84 RAL 1T0.42 RAD 6568.0 VEL 12.071 pTH 2.16 VHP 9.945 DpA -.21

LNCH AZNTH LNCH TIN( L-| TIN| INJ LAT |NJ LONG |NJ RT AS(: |NJ AZMTH INJ T|NE PO CST TIM

90.00 15 46 59 2985.72 -2T.53 T3.53 39.90 96.92 16 31 42 2085.7

DO.DO T 15 23 4481.92 9.01 18?.84 33.48 63.04 8 30 S 3881.9

100.00 ST 15 10 2401.14 -28.85 52.40 39.71 98.20 17 55 12 1801.1

100.00 8 n4D 4241.T$ 10.19 169.56 32.93 61,T4 9 40 31 3641.7

110.00 18 33 SS 2159.05 -32.34 31.79 38.99 101.74 19 14 35 1539.0

110.00 9 E2 13 40TS.59 13.25 ISS.2Z 31.04 58.20 10 30 29 3476.6

DIFFERENT|AL C_RRECTIONS MID-COURSE EXECUT|ON ACCURACY

TD[ .3899 TRA-I.255R TC3 1.3498 6AU .4390 SGT 2055.1 SGR 813.4 SG3 211.1

ROE -.4RID lIRA -.2103 RC3 -.0090 FAU .OSSDO RRT .0272 RNF -.1023 RTF -.8234

FOE .DOT2 FRA .SS91 FC3-2.3604 Blip 6844 SG8 2144.T R23 -.0230 R13 -.8236

BiDE .8190 8RA 1.2733 9C3 |.3498 FSP 589 SG1 2055.9 SG2 6|0.9 ?HA 1.65

ORBIT DETERMINATION ACCURACY

ST 651.3 SR 537.3 SS 197.7

CRT -.2219 CRS .0849 CST .T179

LEA 784.6 MSA 404.9 SEA 41.2

ELI 780.0 ELI 170.9 ALF 141.28

ARRIVAL DATE MAY 8 1965

EARTH TO MARS

INC 1.1752 vl 30.239

AlSO $20.17 V2 22.$4T

ETC 255.93 CLP 172.83

RAP 188.82 ECC 1.4004

INJ 2 LAT |NJ 2 LONG

-26.28 85.09

5.32 181.10

-27.41 41.89

6.31 132.89

-10.38 23.12

8.96 148.76

ORBIT DETERMINATION ACCUt_ACY

ST 659.4 Wt S64.? SS 184.4

C2T -.9083 CRS .1640 CST .SSS?

LEA T69.7 MSA 409.2 SEA 42.T

EL1 766.8 EL2 373.7 ALF 140.79

LAUNCH DATE DEC S 1914 FLIGHT TIME 152.00 ARRIVAL DATE MAY 10 1965

HELIOCEMTRIC CONIC

RL 14T.SS LAL .OO

RP 245.12 LAP l.Ot

RC 142.1TS GL 8.43

PLAklETOCEMTRIC CON|C

C$ 21.29T VHL 4.887

LMCH AZMTH LNCH TIN(

RO.00 15 $8 48

90.00 ? 15 19

100.00 17 ? 21

ROD.DO S 29 2T

110.00 18 31 43

110.00 9 21 31

DISTANCE 381.231 EARTH TO MARS

LOt. TS.D8 VL 35.017 GAL -.DT AZL 81.$4 HCA 119.25 SNA 230.67 ECC .36129 INC 1.1572 vl $0.239

LOP 196.22 VP 22.725 GAP 20.92 AZP 90.57 TAL 359.73 TAp 118.98 RCA 147.33 APO $14.01 V2 22.S72

GP 2.15 ZAL 87.99 ZkP 171.96 ETS 163.15 ZkE 152.45 ETE 2.T2 ZAC 91.65 (TC 255.92 CLP 172.26

DLA 13.70 RAL 169.46 RAD ESST,9 VEL 12.028 pTH 2.15 YHP 9.703 DPA -.29 RAP 189.16 (CC 1.3834

L-I TIME |NJ LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2191.01 -2T.ST _3.D2 32.27 9S.T3 1S 21 39 2091.1 -25.55 tS.4S

4455.34 S.IS 12S.52 31.83 S2.8D 6 29 34 5655.5 4.47 1T9.61

2405.46 -22.|9 52.72 58.08 98.04 17 47 26 1805.5 -2T.4T 44.20

4213.15 9.36 138.11 31.2| 61.46 9 39 45 3616.1 5.46 161.47

2141_32 -32.37 31.93 37.38 101.65 19 ? 28 1541.3 -30.43 25.28

4053.07 12,41 153.92 29.59 57.89 10 29 4 3455.1 8.08 147.50

DIFFERENTIAL CatRECTIONS

TOE .3592 TRA-I.2199 TC3 1.4135 8AU .4402

ROE -.4892 RRA -.2039 RC3 -.0049 FAU .03852

FOE .0511 FRA .556T FC3-2.5495 8SP T|S8

DOE .5909 BRA 1.2483 9C3 1.4135 FSP 936

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

1WeT 2073.9 _ EtD.D Sf,3 220.6 ST 621.8 SR 562.0 SS 184.5

RRT .1027 RRF -.1146 RTF -.8242 CRT -.5834 CRS .2892 CST .5791

2191.7 fl23 -.022| 913 -.8244 LEA 748.4 MSA 417.7 SEA 41.8

SG| 2074.9 SG2 606.5 ?HA 1.89 EL1 747.1 EL2 379.9 ALF 159.92

LAUNCH DATE DEC I 1934 FLIGHT TINS 154.00

HELIOCENTRIC CCNIC

RL 147.33 LAL .DO

RIP 242.87 LAP .99

RC 144,929 GL 8,44

PLAN(TOCENTIItIC CONIC

CS 22.$45 VHL 4.727

LNCH AZNTH LNCH TIME

00.00 15 30 35

90.00 T 15 10

100.00 13 52 27

100.00 S 28 59

110.00 19 24 32

110.oo, 9 20 23

ARRIVAL DATE MAY 12 1981

DISTANCE 385.766 EARTH TO MARS

LOL T6.DE VL 34.914 GAL .07 AZL 88.89 HCA 120.17 SHA 227.82 ECC .55328 INC 1.1390 vl 50.239

LOP 197.14 VP 22.591 GAP 20.35 AZP 90.57 TAL .28 TAp 120.45 RCA 147.35 APO 308.30 V2 22.598

_p 2.22 ZAL 89.8? zAP 171.58 ETS 193.75 zA[ 152.55 ETE 3.01 ZAC 91.79 ETC 255.91 CLP 171.87

DLA 14.15 RAL 168.41 RAO 8567.9 VI[L 11.988 PTH 2.14 VHp 9.470 DPA -.57

L-I TIN| INJ LAT INJ LONG |NJ RT AIM: |NJ AZRTH |NJ ?|HE I_ CST TIM

299S.20 -2T.92 74.33 32.65 96.52 18 15 32 2096.8

44_).20 ?.ST 184.84 30.21 $2.58 2 28 59 3829.5

2410.22 -28.93 53.08 36.48 9?.86 17 39 37 1810.2

4191.10 8.54 199.70 29.57 61.25 9 38 50 3591.1

2143.97 -32.40 32.15 35,77 101.53 19 O 16 1544.0

4030.12 11.57 152.97 27.76 5T.91 10 27 33 3430.1

DIFFERENTIAL r._:RRECTIONS

TOE .$599 111A-l.lTO4 TC3 1.5437 8AU .4611

ROE -.45TO RRA -.1963 tiC3 .0012 FAU .07158

FOE .0400 FRA .5t89 FCS-2.TT32 8SP T021

DOE .5017 BRA 1.liE? BC3 1,543T F_P 652

RAP 189.49 ECC 1.3877

INJ 2 LAT INJ 2 LONG

-26.42 85.87

S.S4 178.15

-2T.54 44.54

4.64 180.09

-30.40 23.47

7.22 148.28

ORBIT DETERH|NATION ACCURACY

ST 620.4 SR 559.S SS 176.2

CRT -.$059 CRS ,3421CST .5061

LEA ?49.6 MSA 405.2 SEA 46.0

EL1 749.0 EL2 338.9 ALF 139.92

MID-COURSE EXI[CUTION ACCURACY

SGT 2112.0 lk;R E05.9 8¢,3 233.4

RRT .O931RRF -.|155 RTF -.0333

888 2197.2 R23 -.0312 R13 -.8556

$81 2112.2 $82 $03.0 ?HA 1.67
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, t964)

LAUNCH DATE DEC I |984

W[LIOC(M•RIC CONIC

HL 14T.33 LAL .DO

RP 842.60 LAP .H

RC 148.100 GL G.4S

PLANETOCEMTRI C C_44| C

CS 81.418 VHL 4.G33

LNCH AZNTH LNCN TIRE

90.DO SS 88 18

90.00 • 14

$00.00 11 $1 19

1DO.DO • tO L'I
150.OO 18 ST 15

ltO.OO • 19 9

FLIGHT TINS SSG.O0

DI STANCE $88. $98

• 2| AZL 88.88 HCA 121.O9 SNA

ARRIVAL DATE MAY 14 •RE•

EARTH TO MARS

ZIG.IS ECC .34884 |NC 1.1204 V$ $0.E$9

V_ EE.SE4

CLP 175.00

LQL TS.RS VL 34.818 GAL

LOP 198,D8 VP 22.488 GAP 19.75 A_P 90.$8 TAL .84 TAP 121.83 •CA 14T.33 APO 302.89

Gin 2.22 Z/d. 85.T4 ZAP ST0.TJ ITS |S4.2T ZA[ 152.70 ETE 3.31 ZAC 98.R3 ETC 25S.80

OLA 14.i0 HAL $87.$4 HAD IS•T,8 V[L ||.952 PTH 8.$3 VHp |.842 DPA *.44 RAP lil.i2 ECC $.SSSS

L-! TIN( IMJ LAT INJ L_NG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIM INJ 8 LAT INJ E LONG

tTOt.12 -DT.li T4.TT 55.04 96.31 18 • 81 2108.9 -2G.SO IS.SO
4403.81 •,ST 183.40 88.80 82.59 8 l• 20 _03.8 •.DE 176.78

2415.31 -88.H 53.43 34.88 9T.ST 1T 31 44 1815.3 -17.81 44.RD

41_S.14 T.T4 185.33 2T.I8 61.04 9 3T 53 3568.G $.•1 158.74

L_41.g_ -32.44 51.58 34.18 105.41 18 53 I 1547.0 -30.53 IS.GO

400T.TT 10.78 151.4S 28.|4 ST.38 10 15 ST 3407.8 G.38 145.10

DIFFERENT 1AL CGRIECTIQN•
IDE .3318 TRA-I.S4T• TC• 1.65|1 BAU

ROE -.4484 mA -.|000
FRE .OS•O FRA .SOIT

DO( .55t0 BRA 1.18_

LAUNCH OAT( O[C t) $•q4

HELIOCENTRIC CSNIC

RL 14T.•• LAL .00 LOL T•.IHl, VL

ll_ I_.34 LAP .•• L_P 191.98 VP

RC 149.114 GL •.44 GP l.•T IAL
PLAN[TOCENTRIC C_NIC

C3 lO.•@O VHi. 4.545

LNCH AZMTH L.NCH TIME
• 0.00 IS 13 88

90.00 T 14 58

1DO.DO 16 48 19

100.00 • IT 4T

t10.00 19 9 95

110.00 • 17 $0

NID*COURDEEvrCUTiON ACCURACY ORBIT OET[RNINATIGN ACCURACY

.4739 •ST 8199.0 SGR 901.0 _G• 248.1 ST 804.1 SR 558.5 IS 178.7

IC3 .OOTT FAU .0T421 NIT .IOeORRF -.1888 RTF -.8403 CRT -.5T98 CRS .4169 CST .4498

fC_-l.fl_9 lip Y|Yl _ _4|.• 988 -.OZ•I R!• -.8408 LSA 730.5 MSA 411.9 SSA 4T.S

K• 1.8518 FIP 99T IGS 8180.0 SG_ SIHl.l •HA 1.87 EL1 730.4 ELI 374.4 ALF 139.|2

FLIGHT TIN[ 159.00 ARRIVAL DATE NAY |6 1965

OIR?ANC[ 581.101 EARTH TO HAYS
34.711 GAL .35 AZL 58.10H CA 182.01SIA 1_.58 [CC .33841 INC 1.1013 vt 30.23•

sm.345 GAP 19.15 AZP 90.58 TAL 1.39 TAP 113.41 •CA 147.38 APO £98.05 VE L_.651
14.81 ZAP 170.10 ET• 114.T• ZNE 131.88 EYE 3.Gl ZAC 98.08 EYE 258.89 CLP 170.48

DLA 13.04 HAL 189.11 RND 981T.8 VEL 11.918 pTH 2.11 _q4p 9.020 DPA -.SO RAP 190.14

L-i TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIN[ POCST TIN INJ I LAT

tYOI.SS -17.71 TS.t4 33.44 I81.08 13 39 8 !109.3 -88.58

48_1.11 3.T8 111.00 87.01 $I.23 • IT 35 ST?9.0 1.02

1419.71 -19.03 5•.0• 35.IT 97.4T IT 13 49 1810.T -t•.S9
4141.98 1.15 114.00 I•.•T DO.l• 9 58 $0 •$41.• 3.01

1150.84 -•1.49 _.l_ 31,90 101.27 18 45 45 1580.2 -30.5•

3111.07 9.1HI 150.11 ll.SS 57.13 10 14 16 33ii.1 S.SI
DIF_ER[NTI AL CONIC•lOll

TO[ .3135 T[A*t.IIN TC• l.TSY9 IAU .4836

ND( -.4844 NRA -.S••V IIC• .OISt FMJ .0T?01

F_[ .OTTT FRA .4149 FC3'-•.1199 BIP 7270

DO( .SSST BRA |.1349 K3 $.7300 FDP T34

MID-CoURSE EXECUTION ACCURACY

KT tl01.t N 311.0 K3 ISR.T

RRT .$199 NNF -.1•14 RTF -.8454

I8111.3 RI3 -.0305 I1t13 -.848T

SG$ rJ|OI.0 IG2 39•.4 •HA 1.99

ECC 1.3400

INJ I L(_SG

(4.75

175.34
43.2•

1ST.4•

13.•l

143.96

Ol_|T DET[RI4IMAT|ON ACCURACY

ST 391.3 SR $51.3 S3 III.G

CflT -.5981 C98 .5123 CST .3841

LSA T|T.l MSA 415.3 3$A 49.3

ELI 717.1 ELI 3T6.4 ALF 130.53

LAUNCH DATE DEC • 1914 FLIGHT Till[ 1|0.00 ARRIVAL DATE NAY $l 1965

HEL|OCEHT•IC CONIC
RL 14T.33 LAL .00

142.Ckl LAP .91

RC 181.4T8 GL •.43

PLAN[TOCEMT•I¢ CONIC

C3 19.91• _ 4.483

LNCM AZ14TH LNCH TIN[
• O.O0 18 S

TO.DO • 14 I1

$O0.OO 18 35 tl

tOO.D0 • IT 8

110.00 18 t 33
110.00 • 16 84

DISTANCE _93.88T EARTH TO MARS

LQL TG.9S VL 34.831 GAL .43 AZL 88.98 HCA 118.94 SNA llO.ST ECC .35154 INC 1.0818 vl SO.ERR

LOP 199.90 W 88.833 GAP 18.55 A_P 90.50 TAL 1.96 TAp 184.90 •CA 147.35 APO 895.44 VE El.ITS

GP 1.45 Z/d. 88.49 ZAP ll_J.5T ITS 1i5.18 zA[ 153.11 IT[ 3,93 ZAC iD.ll ETC lS5.lS CLP SlY.iS

OLA 15.47 •AL 165.1• RAO GSIT.8 V_L 11.087 PTH I.I1VHP 8.804 DpA -.58 RAP 190.4G

L-I TIN[ INJ LAY INJ LGNG |NJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN |NJ 8 LAT

tYll.OT -tT,T8 TS.T! $I.ll 95.34 15 SO 58 1118.1 -Is.is
4384.T3 3.01 180.6• 25.44 82.09 • IS 45 3T54.$ 1.24

1426.39 -29.08 54.24 3|.89 97.88 IT 15 58 1816.4 -E?.TT

4119.6T 6.10 182.71 24,80 10.T0 9 35 48 3518.7 E.13

II53.Tl -38.34 32,11 31.04 101.18 18 38 IT 1553.8 -3O.$G

• 1IS.03 0.19 140.15 tl.RY 58.93 10 18 29 3345.0 4.T•

DIFFERENTIAL CGRRECTION•

TOE .30SS •HA-•.OTIS TC• 1.89_4 IAU .5039

ROE -.4243 R_A -.$TTT RC• .OL_FAU .OTRT$
FOE .1043 IrRA .4T58FC_-•.4_3 B_P T$$9

TOE .Silo B_A $.C_N_ lIC3 1.9929 FIP TOT

E¢C $.StTl

INJ 2 LONG

ST.2S

ITS.ll

4S.SS

158.15
14.17

141.lS

ORBIT 0ETERNINATIGN ACCURACY
ST 581.9 311 549.3 3S 180.5

CRT -.ST•! CRS .GIRD CST .ESOO

LSA T18.8 M$A 4$1.0 SSA 90.4

EL$ T$0.G ELI 869.6 ALF $ST.•T

MID-COURSE EXECUTION ACCURACY

8ST _48.1 IGR 514.3 I83 IT•.1

RRT .1119 RRF -.1384 RTF -.9561

988 1383.3 RI3 -.0433 HI• -.8585

IGt t24T.l _ 319.7 •HA 1.94

LAUNCH OAT[ 0EC 9 llH_ FLIGHT TIN[ lg_.00 ARRIVAL DATE HAY tO $••S

HELIOCENTRIC r_14IC

ItL 147.33 LAL .00
lip 241.T9 LAP .98

HC 133.T81 t£ 8.39

PLAN(•OCENT•I¢ CQIIIC

C3 $i. I34 VI4i. 4._

LNCH AZMTH LNCH TIN[
• O.OO 14 ST IT

90.OO T 13 341

100.00 1l IT 11

100.00 • IG 11
$10.00 |T 55 14

110.00 9 14 St

DIFFERENTIAL C©HRECTION•

TO[ .IT•O T[A-I.0411 TC3 1.9849 8Au .3105

ROE -.4143 RRA -.1714 RC• .0814 FAU .08881
FOE .1144 I_A .449T FC_-3.71?S SiP T423

• 4_•4 B_A 1.010$ RC3 $.9951 F_P 930

OlITANCE _hS.?4t EARTH TO MARS
LOL ?8.H VL _4.546 GAL .fR AZL 18.94 HCA 123.86 SNA 218.81 ECC .38500 INC 1,0619 VI 30.239

LOP t00.08 _p _.IIT GAP 1T,_ A_P 90.59 TAL 2.32 TAp 116.39 RCA 14T.30 APO 889.14 VE t2.TOG

r_p I.S• ZSL 08.81 ZAP 118.95 ET$ 165.4T ZN[ 153.38 ETE 4.30 ZAC 98.37 ETC 255.87 CLP 1•9.84

DLA 13.89 R_L 114.05 RAO 9517.8 VI[L 11.058 pTH 8.10 V_P 8.593 _PA -.GI NAP 1RO.7T [CC 1.5168

b-! TIN( INJ LAY INJ L_NG INJ RT ARC INJ AZI4TH INJ TINS PO CST TIN INJ t LAT INJ I lONG

_TL_.I9 -IT.IO T9._ 30.80 95.80 15 41 40 tttt.9 -IS.?4 67.71

4881._1 4.8T 11_._ _.99 91.98 • 15 50 3731.4 .49 1T2.$8

1458.1T -_9.$3 34.9T 30.13 97.04 1T 7 56 1831.1 -2T.85 46.10

401T._4 3.48 $•$.4T 23.15 80.38 9 34 l• 349?.3 $.47 $$4.•S

853T.48 -•1.30 3•.$? _9.49 •00.iNS $8 35 $$ $35T,$ -30.73 24.44
3t44.92 0.42 $49.07 85.48 3•.TS 10 SO 37 3344.9 3.89 $45.?9

NI0-CouRS_[[XECUTION ACCURACY ORgIT DET[RNINATIQN ACCURACY
IGT L_?T.OIG_ $89.9 SG3 187.7 3T 5••.4 M 545.T $S 185.9

_T .$_44 R_F -.1145 RTF -.•ST4 CRY -.$448 CR$ .?DO3 CST .1858

I88 2332,8 HI3 -.0•9? 913 -.•576 LSA 891.9 MSA 414.8 $3A 5_.9

_11_T8.8 _ 383.9 THA 2.17 EL1 6D9.4 ELI 3T4.0 ALF $38.SI
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAU¢¢CM DATE DEC S t644

HELIOCEMTRIC CONIC

RL 147.$3 LAL .GO

RP 241.51 LAP .Re

RC t54.09t GL 8.35

PLANETOC(NTRIC CONIC

C3 14.404 VHL 4.314

LMCH AZI4TH LNCH TEN(

RO.OO 14 44 56

90.00 • 12 S9

1GO.GO 16 IS 27

100.00 8 E5 12

110.00 17 47 S4

110.00 6 13 13

FLIGHT TIN( 164.00 ARRIVAL DATE WAY 22 SRSS

DISTANCE 399.662 EARTH TO MARS

LOL 76.96 VL 34.463 GAL .75 AZL 88.96 HCA 144.79 SMA ZIG.2D ECC .31876 INC |.0415 Vl 50.239

LOP 201.T6 VP 22.028 GAP 17.37 AZP 90.$9 TAL 3.09 TAp 127.SD RCA 147.26 APO 285.13 V2 EZ.734

GP 2.62 ZAL 81.16 ZAP |U.3| ETS 165.77 ZN[ 153.66 ETE 4.67 ZAC 92.52 ETC 255.66 CLP 168.S0

DLA 16.26 RAL 162.93 RAG 6567.8 VEL 11,852 PTH 2.10 VHP 8.386 DpA -.65 RAP 191.07 ECC 1.SOSZ

L*I TIM( |NJ LAT |NJ LONG |NJ RT ARC |NJ AZNTH |NJ TIM( PO CST TIM |NJ Z LAT INJ Z LONG

2746.83 -47.85 TS.7E 48.75 95.35 15 34 29 2149.R -26.82 46.21

4308.04 3.54 170.06 22.37 61.69 8 24 48 3708.8 -.24 171.42

2438.07 -29.17 55.10 26.59 96.82 17 O 6 1838.1 -Z7.SZ 46.52

4075.81 4.71 160.26 21.73 60.45 9 33 8 3475.8 .74 153.75

2161o27 -32.63 33.45 27.96 100.00 16 23 57 156|.3 -30.80 24.71

3645.36 7.7_ 147.04 19.89 56.59 10 18 39 3325.4 3.25 140.77

DIFFERENTIAL C_RRECTIONS

TOE .2543 TRA-I.OIT6 TC$ 2.0635 BAU .5184

WOE -.404R RRA -.1653 RC3 .042R FAU .08599

FOE .1477 FRA .42E6 FC3-4.0012 BGP 7647

BDE .4781 BRA 1.0510 BC3 E.0636 FSP 676

LAUNCH DATE DEC 9 1964

HELIOCENTRIC C(_I|C

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 8308.2 SGR 585.5 SG3 303.0 ST 543.6 SR 542.1SS 205.0

RRT .1531RRF -.1787 RTF -.8601 CRT -.5179 CRS .•$75 CST .0874

2361.3 R23 -.O3DT fl13 -.8606 LSA 674.1MSA 417.0 SSA 55.2

SGI 2310.1 SG8 578.1 THA 2.37 ELI 666.8 (L2 376.9 ALF 135.16

FLIGHT TIME 166.00 ARRIVAL GATE MAY 24 1965

DISTANCE 408.643 EARTH TO MARS

RL 14T.36 LAL .DO

RIP 141.88 LAP .86

tiC 1S8.408 GL 6.8R

PLANETOCENTRIC CON|C

C3 16.030 VHL 4,446

LNCH AZIATH LNCH TIME

R0.00 14 40 45

60.00 • 12 16

1GO.GO 16 11 33

100.00 I 44 6

110.00 17 40 40

110.00 R 11 tG

DIFFERENTIAL CaU_CTiON6

TOE .R$1I TRA -.9861

ROE -.3959 RIIA -.1513

FOE .1730 FRA .3234

GO[ .4582 8RA .RRSR

LOL 76.96 VL 34,385 GAL .8? AZL 99.99 HC_ 125.74 SNA 214.32 ECC .31266 INC 1.0206 Vt 50.239

i_ 808.69 VP 8t.934 .GAP 16.7R AZP 90.60 TAL 3.66 TAP 129.38 flCA 147.26 APO 881.37 V2 22.762

GP 8.71 ZAL 80.01 ZAP 167.66 ETS 166.04 ZA( 153.99 ETE 5.06 ZAC 92.67 ETC 255.86 CLP 147.96

OLA 16.68 RAL 161.80 RAO 6567.7 VEL 11,907 PTH Z.O9 VHP 8.187 DPA -.66 RAP 191.57 ECC 1.8967

L-I TIM( |NJ LAT INJ LONG INJ RT ARC INJ AZMTH ]NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

8736.80 -87.$9 77.83 27.88 95.10 15 86 88 8136.8 -26.89 46.70

4867.|0 8.DR 176.84 80.87 61.81 8 23 40 3687.1 -.94 170.21

2444.00 -89.88 55.53 8?.06 96.59 16 58 17 1844.0 -88.00 44.$4

4055.14 4.08 159.14 20.82 60.35 9 31 41 3455.1 .04 152.41

2165.14 -38.$8 33.74 26.45 100.63 19 16 46 1585.1 -30.87 £4.69

3RO4.TT •.GO 146.06 19.50 56.46 10 16 35 3306.8 8.54 136.80

MID-COURSE EXECUTION ACCURACY 0R21_ OETERM|NATION ACCURACY

TC3 2.1989 BAt) .SRT8 8GT 234t.6 _ 581.3 SG3 319.1 ST 524.1SR 536.4 SS 21?.0

RC3 .0543 FAU .OOJ3? RRT .1DR3 RItF -.1946 RTF -.8638 CRT -.4927 CR6 .R838 CST .0144

FC_-4.L_11 8SP 7836 SC_ 2412.6 R23 -.0396 R13 -.9643 LSA 659.0 NSA 417.3 $SA 57.5

BC3 2.1896 FSP 930 SGI 2343.8 SG2 578.3 THA 2.56 EL1 649.3 EL2 378.2 ALF 133.43

LAU tCM DATE DEC S 1964 FLIGHT TIME 168.00 ARRIVAL DATE NAY 26 1945

HELIOCEMTRIC CONIC

RL 147.35 LAL .DO

RP 140.$3 LAP .60

RC 140.TES GL 0.22

PLAN(TOCEMYRIC CONIC

C3 tT.SOO VHL 4.183

LNCH AZMYH LNCH TIM(

$0.00 14 32 36

R0.00 ? 11 tl

100.00 16 3 43

100.00 G 82 52

110.00 17 33 30

110.00 2 2 35

OIFFERENYIAL ¢_RflECT|ONS

TOE .21tO TRA -.6541

ROE -.38?4 RRA -.1533

FOE .1983 FRA .361S

ROE .4416 BRA .9664

DISTANCE 405.676 EARTH TO MARS

LOL 76.66 VL 34.310 GAL .99 AZL 89.00 HCA 126,66 SMA 212.55 ECC .$0727 INC .DRS1 Vl 30.236

LOP 203.62 VP 21.647 GAP 16.21AZlP 90.60 TAL 4.22 TAP 130.86 RCA 147.24 APO 277.86 V2 22,761

GP E.81 ZAL ?S.R? ZAP IS?.OO ETS 166.27 ZA( 154.36 ETE 5.49 ZAC 02.63 ETC 255.65 CLP 167.30

OLA IT.05 RAL 160.66 RAG SSST.T VEL 11.765 PTH 2.00 VHP •.992 DPA -.•t RAP 191.66 ECC 1.2880

L-I TIM( |NJ LAT INJ LONG |NJ RT ASC INJ AZi4_H INJ T|M( PO CST T|M |NJ 2 LAT INJ 2 LONG

2743.73 -27.93 TT.T3 25.71 94.86 15 18 20 2143.7 -ZS.67 4R.19

4266.31 2.10 175.68 19.40 61.76 6 22 25 3664._ -1.61 169.05

244R.RI -ER.RT SS.R7 23.56 96.37 16 44 33 1849.9 -28.06 47.36

4035.37 3.35 158.05 18.74 60.28i 9 30 8 3435.4 -.63 151.55

216R.02 -32.73 34.04 84.96 100.46 18 9 39 1569.0 -30.94 25.27

36R9.02 6.33 143.11 15.90 56.34 lO 14 24 3269.0 1.86 138.87

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 R.ER16 BAU .5364 SGT 8372.5 SGR 5TT.O SG3 335.7 ST SOS.? SR 534.7 Ss R30.2

RC3 .0672 FA' .09181 RRT .1855 RRF -.8113 RTF -.8672 CRT -.4694 CRS .8668 CST -.0504

FC3-4.5918 2SP 7866 _ 2441.7 R23 -.0415 RI3 -.8677 LSA 647.1MSA 415.2 SSA S9.9

BC$ R.8623 FDP 984 _1 2375.1SG8 566.4 THA 2.74 EL1 631.4 EL2 378.8 ALF 131.62

LAUNCH GATE DEC 9 191_4 FLIGHT TIME 170.00 ARRIVAL DATE MAY 2O 1965

HELIOCENTRIC C_NIC

RL 147.S$ LAL .00

RID R4O.S4 LAP .T?

RC tlS.OSt GL 0.14

PLAN_TOCENTW l C CONIC

C3 17.014 _RAL 4.1MS

LNCH AZNTH LNCH TIM(

20.00 14 £4 33

SO.GO • 10 15

100.O0 15 36 O

100.00 R tI 31

110.00 17 RR 25

110.00 9 ? 55

DIFFERENTIAL CQRRECTIONS

TOE .1931 TRA -.9196

ROE -.$794 lIRA -.1474

FOE .2R5t FRA .3251

ROE .425? BRA .6314

DISTANCE 409.769 EARTH

76.96 VL 34.238 GAL 1.11 AZL RR.O2 HCA 127.59 8MA 210.89 ECC .30193 INC

L_P t04.SG V1P 21.795 GAP 15.64 AZP 90.$0 TAL 4.79 TAp 132.38 RCA 147.81 APO

r_P 8.R1 ZAL 77.78 ZAP IM.32 [73 166.47 ZN[ 154.76 ETE 5.94 ZAC 92.96 ETC

TO WARS

.6770 V1 30.259

874.56 V2 22.821

255.84 CLP 166.$3

DLA 1T.40 RAL 159.58 RAO SIS•.• VEL 11.764 PTH 2.0D VHp 7.801DPA -.73 RAP 191.94 ECC 1.2600

L-I TIM( INJ LAT INJ LONG INJ R• ASC INJ AZI4TH INJ TIM( leo CST TIM INJ 8 LAT INJ 8 LONG

2TSO.S3 -IT.97 78.t2 24.tt 94.60 15 10 25 2150.5 -87.04 69.68

4146.49 • 1.54 I74,57 1?,94 61.78 8 21 2 3646.5 -2.25 167.95

245§.70 -2tD.31 59.39 24.09 R6.15 IS 35 36 1055.7 -28.15 4T.?S

4016.3S 2.72 137.02 17.29 S0.22 9 28 87 3416.6 -1.27 RIO.SO

2172.84 -32.T| 34.52 25.49 100.50 18 8 36 1572.8 -31.01 25.55

387R.IR 3.69 144,12 15.44 36.24 10 12 9 3272.2 1.22 137.99

MID-COURSE EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

TC3 2.3971 BAU .5456 SGT 1403.0 8GR S72.9 SG3 353.4 ST 464.6 Ill 5$O.R 3s 845.5

RC3 .0013 FAU .ORS49 RRT .2012 _ -.L_DQ RTF -.8709 CRT -.4467 CRS .6005 CST -.1107

FC3*4.RODR B_P 8095 8Ga 2470.4 R26 -.0442 R13 -.8715 LSA 637.6 M6A 410.4 SSA R2.4

BC3 2.3985 FRP 1042 84;1 2406.0 $G2 560.4 THA 2.98 ELI $13.9 EL2 3?6.5 ALF 129.47
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCN DATE DEC 9 1994 FL]GNT 1|RE 1TI.DO ARRIVAL DATE NAY 30 19i5

HELIOCENTRIC CONIC 0ISTA_C|411.901 [ARTN TO NARD

flL |47.33 LAL .DO LOt. TD.DI VL 34.ITO GAL 1.22 AZL 8D.OS HCA 128.58 S44A 209.$3 [CC .29667 INC .9544 vS $0.Z$9

RP 240.34 LAP .TS LOP 203.49 _p 21.SS9 GAP 13,0J AZP _.SS TAL S,35 TAp 133.DD RCA 14T.19 AM ETS.4D V2 26.051

RC 165.$T5 GL 8.04 GP 3.02 ZAL 7D.SD ZAP 1SS.D$ ITS I_.lS ZN[ 1SS.I9 ETE 6.42 ZAC 93.14 ETC 25S.84 CLP I65.95

FLAN_TOCENTRIE CONIC

C$ li,Si9 VHL 4,070 DLA 17,73 IAL 158.3i RAO ISiT.T V[L 11.T45 PTH 2,07 VHp T.GI5 DPA -.Y$ RAP I92.22 ECC 1.2727

L_H AlqATH LNCN TtWE L-| TIUE INJ LAY

90.00 14 14 AE =TSY.13 -28.01

S0.00 T • 3 422T.Tt ,15

100.00 15 48 L_l 2481.$2 -_.$5

t00,00 R 20 O $1tHI.TG 2.11

110.00 17 18 2T 2178.54 -$2.82

110.00 • S 28 3858.2• S.OS

DIFFERENTIAL C¢IU_CTIQN•

TO( .1Y52 TRA -.81_1TC$ 2.4••5 BAU .SS4|

ROE -.$YlT RRA -.1415 RC3 .OR8T FAU .t0031

FOE .£519 FRA .2_ FC_-S.2413 BiD •224

DOE .A109 BRA .DH1 BC3 2.5014 FSP 1104

INJ LOli_ |NJ R_ &$C |NJ AZIRTN |NJ TII4[ IsO CST TIN INJ 2 LAT INJ 2 LONG

T•.70 2Z,TS •4,37 15 2 39 2IST.l -27.11 70.15

1T3.53 18.51 Gt.TO D 18 31 582T.7 -2.86 166.00

58.80 22.81 95.94 18 28 2T 1881.3 -28.22 48.10

lS•,04 15,88 60,18 • 26 38 55•0.• -1.87 I49.52

34.•0 22.04 100.14 17 55 43 1578.5 -31.07 25.82

143.38 14.01 58.15 10 • 45 3258.3 .61 137.16

NIDoCOUNU[ [vrCUTICN ACCURACY ORBIT DETEHAINATION ACCURACY

8GT 2432.• 8GR 5_.• _3 3T|.7 •T 488.1 Sit 527.0 SS 261.7

RRT .l_q)41m r -.2481RTF -.8742 CRY -.4225 CR$ ,8248 CST -.1588

86_ 24_8.• R_ -.0470 RI3 -.8748 LSA 850.5 NsA 404.4 $SA 65.0

SGI 24)8.3 IG2 554.2 THA 3.1| ELI 587,2 EL2 374.4 ALF 127.15

LAUNCH DATE DEC • 1984 FLIGHT TINE 174.00 ARRIVAL DATE JUN 1 1965

OI•TANC[ 415.081 EARTH TO MARS

34.104 GAL 1.34 AZL 89.07 HCA 121.4T SNA 207.87 (CC .28208 INC .•311 vl 30.239

21.818 GAP 14.52 AZP 00.58 TAL 5.81 TAp 135.38 RCA 14¥.18 APO 208.58 V2 22.661

75.47 ZAP 114.83 (TS ISD.•O ZN[ 155.66 [TE 6.•$ ZAC 83.31ETC 255.83 ELF 165.25

HELIOC2NTRI C C_NIC

NL 147.35 LAL .00 LGI. T8.•8 VI.

lip 240.04 LAP .T2 IQP 208.43 VII

RC 187.1t97 SL Y.•2 GP 3.13 2AL

PLAN[TOCENTR IC CONIC

C3 IS.181VHL 4.030 OLA 18.04 RAL 15T.15 RAO 6SIT.• tfl[L tl.72! PTH 2.07 kqAp 7.434 DPA -.Y3 RAP 192.48 (CC 1.2880

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAY INJ LONG INJ RT ASC |NJ A_ATH INJ TIN[ POCST TIN INJ 2 LAY INJ 2 LON;

90.00 14 R 0 tT83.43 -28.04 T9.18 21.31 84.14 14 55 3

90.00 ? T 41 4210.01 .30 1Tt.S4 15.11 81.88 • tT 51

100.00 15 41 1 8488.8T -Lq).3• 5T.2D 2t.17 •5.73 16 22 •

tO0.QQ 8 18 20 3tlJt.00 l.SS tSS.t2 14.45 GO.t4 • 24 42

110.00 IT 12 341 2180.07 -32.88 34.87 20.81 99.•• 17 48 §8

110.00 • 3 14 3a4t.$T 4.52 t4t.GO It.SO 50.08 10 T 15

DIFFERENTIAL COUH[CTION$ NiO-COUItD£ [_ECUTION ACCURACY

.1588 111& -.8598 TC3 2.8014 IAU .5628 IGT 8462.0 MAt 585.2 SG3 $81o2

ROE -.3844 lIRA -.1358 NC3 .1135 FAU .10438 limT .L_•5 RRI r -.2T03 •TF -.•TTG

FOE .2110 FIA .2455 FCS-S.SR04 BOP •354 SGO 2528.0 823 -.0306 R13 -.8723

DOE .$875 BRA .8838 BE3 2.8038 FOP I170 S&I 248S.• _ 547.• THA 3.31

2163.4 -27.17 70.60

3810.0 -3.43 165.91

1•66.7 -2D.28 49.5Y

3382.0 -2.44 148.60

1S•0.1 -31.|4 28.OT

$241.4 .04 136.39

OR•IT DETERMINATION ACCURACY

ST 44•.• M 523.0 SS 278.9

CRT *.3888 C28 .8409 CST -.2DOT

LSA 626.2 NSA 388.1 SSA 97.8

ELI 581.8 EL2 370.7 ALF 124.64

LAUNCH DATE DEC • 1944 FblGHT TIRE IT8.OO ARRIVAL DATE JUN 3 1945

HELIOCENTRIC C_NIC O|8TANC[ 418.303 EARTH TO NARD

RL 14T._5 LAL .DO LOt. T_.•8 _L 34.042 _AL 1.44 AZ_ 8•.0• NCA 130.4I S44A 206,48 (CC .28750 [NC .8OYQ Vl 30.259

RP t$9.T$ LAP .ST LOP 20T.$3 vp tI.SS2 LAP 13.8T AZff TO.S• TAL 6.47 TAP 136.88 2CA 147.12 APO 295.85 V2 22.912

RC 1TQ.Ot8 &L T.T8 _p 3.25 Zlq.. T4.38 ZkP 164.10 (TO 188,84 ZN[ 158.18 _T( T,52 ZAC 93.4T (TC 255.83 CLP 164.53

PLANETOCINI_IC CONIC

C_ _5.TDT _NL 3.•T3 DLA !•.33 R_. lS8.11R_ 858T.8 _EL tt.Tt2 PTM 2.08 _ip 7.ZST DpA -.T2 RAp 192,74 [CC 1.2596

LNCH AZNTN LNCH TIN[ L-I TIN[ INJ LAT INJ L.QNG INJ RT ARC INJ AZNTH INJ TIRE POCST TIM INJ 2 LAT INJ 2 LONG

90.00 14 t _13 2T48.$8 -28.0T T•.S• 19.08 •3,•2 I4 47 38 2188.4 -ZT.23 71.03

90.00 T 8 • 4I•3.43 -.IT 171.81 15.73 D|.D8 D 18 2 $5D3.4 -$.D6 164.98

100.00 13 33 48 24Tt.T2 -28.42 IT.ST ID.T5 85.54 18 15 D 18TJ.T -28.34 48.93

100.00 D 18 31 3_8.33 1.01 154.20 l_.OT 80.12 • 22 38 3388.3 -2.ST 14T.74

110.00 IT 3 58 2185.3T °32.90 35.12 18.20 89.84 17 42 21 1583.4 -31.19 26.31

110.00 9 O 51 3•27.44 4.00 141.•7 11.21 5•.02 10 4 38 3227.4 -.4• 155.66

DIFFERENTIAL C_RNECTION8 NIO-COUR_ EX[CUTIGN ACCURACY ORBIT DETERNINATION ACCURACY

TDE .1483 TRA -.81_R TC3 2.TI82 BAU .3744 SGT 2498.0 _ 581._ SG3 411.6 ST 433.1SR 518.0 S$ 297.6

ROE -.3378 R_A -.IL_D _3 .1818 FAU .10_3 R_T .2583 _88 r -._132 flTF -.8828 CRT -.3823 CRS ,8522 CST -.2521

FOE .3078 FRA .2007 FCS-5.•3TI BOP 8_0_ _G_ 2580.4 823 -oOST7 813 -.••3T LsA 827.4 NSA 383.4 $SA 70.4

• DE .38T2 NA .8241 _C3 2.7214 FOP 123T _G_ 2902.3 _2 942.2 THA 3.46 ELI 570.7 EL2 382.2 ALF I22.57

LAUNCH DATE DEC 8 118_4 F_ZGHT T|N[ |78.00 ARRIVAL DATE JUN 5 1985

DISTNMC[ 421.164 EARTH

1.55 AZL 80.11 14CA 131.33 INk 205.18 ECC .2831? INC

HELIOCENTRIC C_NIC TO MARS

.8•23 VtRL 14T.38 LAL .00 _ TD.R8 VL 33.•82 GAl. 30.259

258.42 LAP .GG _ 208.32 I1_ 21.481 GAP 13.42 AZP 90.98 TAIL. 7.02 TAp 138._8 RCA 147.09 APO 263.30 V2 62.943

RC 1TE.331 GL 7.05 GP _.58 ZAL T3oL_i ZAP |L3.4T ET• 1•T.05 ZAE _58.8• ETE 8.15 2AC 93.84 ETC E55.82 CLF 163.81

PLAN_3CI[NTIIC C_NIC

C5 15.445 _ 3.8_0 OI.A 18.58 R/_ 134._H) RAO 8SGT.• _fl[L 11.887 PTH 2.06 _ T.065 OpA -.Gg RAp 182.98 [CO
I,ZSAZ

LNCH A_ATH LNCM TIRE L-! TIN[ INJ LAT INJ LONG INJ fiT ASC INJ AZNTH INJ TIN( POCST TIN INJ 2 LAT INJ 2 LONG

_3.00 15 34 15 2TT4.84 -_.0_ TD.IH) 18.49 •3.73 14 40 29 2174.8 -2T.28 71.42

• 0.00 T 4 I_ 4178.07 -.•T I?O.Y8 1_.38 8t.•• 8 14 4 5578.I -4.45 164.12

tOO.DO 15 28 49 14T8.$2 -L_l.45 ST,•t ll.3_ •5.38 tG 8 5 I876.3 -28.40 4•.26

100.00 8 14 32 385|.23 .52 153.48 II.T2 60.11 • 20 24 3551.8 -3.46 148.94

110.00 tG SO N tlH._4 -31.84 33.35 IT.Dr ••.T1 17 35 56 1586.5 -31.24 24.55

110.00 • SO 2| 3814.57 3.51 14|.18 0.86 55.98 10 I 55 3214.6 -.98 154.99

DIFF(RENTIAL ¢_CT|ON8 NIO-COu_[ [X[CUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

TO( .1208 TNA -.7871TC3 2.7881BAU .5708 SGT 251T.$ _ $58.• SG3 433.D ST 412.8 SR 514.8 SS 519.8

ROE -.550_ _A *.1IN R¢3 .1520 FAU .|150_ RRT .28_81_ r -.318t RT! r *.0858 CRT -,5457 CRS .9508 CST -.2500

FDE .5384 FRA .I528 F¢5-8,3380 BOP •5•3 1_8 23T2.5 RL_ -,0580 813 -.l•4D LSA 525.7 N$A 576.0 55A 75.5

BO( .5731 _A .70118 0C5 2.0023 FOP 13t0 SGI 2522.5 _62 554.2 THA 3.77 ELI 552.3 EL2 381.0 ALF 116.80
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE _EC 9 1964

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 239.11 LAP .63

RC 174.639 GL 7.48

PLANETOCENTRIC CONIC

C5 13.132 VHL 5.890

LNCH AZMTH LNCH TIME

90.00 13 47 15

90.00 7 2 31

100.00 15 20 4

100.00 8 12 23

110.00 16 53 14

110.00 8 55 42

FLIGHT TIME 180.00 ARRIVAL bATE JUN 7 1965

DISTANCE 424.861 EARTH TO MARS

LOL 76.96 VL 33.925 GAL 1.65 AZL 89.14 HCA 132.30 8MA 203.97 ECC .27906 INC .8566 vt 30.239

LOP 209.27 VP 21.435 GAp 12.88 AZP 90.58 TAL 7.57 TAp 139.87 RCA 147.05 APO 260.89 V2 22.975

GP 3.51 ZAL 72.19 ZAp 162.71ETS 167.15 ZAE 157.25 ETE 8.83 ZAC 93.82 ETC 255.81 CLP 163.06

DLA 18.83 RAL 153.88 RAO 6567.6 VEL 11.684 PTH 2.05 VHp 6.917 DpA -.65 RAp 193.23 ECC 1.2490

L-I TIME INJLAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.79 -28.11 80.35 17.11 93.55 14 33 35 2179.8 -27.32 71.77

4163.92 -1.13 169.97 11.06 61.70 8 11 55 3563.9 -4.90 163.32

2480.47 -29.48 58,21 16.99 95.21 16 I 25 1880.5 -28.44 49.56

3938.48 .07 152.73 10.39 60.11 9 18 2 3338.5 -3.91 146.20

2188.97 -32.97 35.55 16.46 99.60 17 29 43 1589.0 -31.29 26.72

3802.74 3.03 140.58 8.33 55.94 9 59 5 3202.7 -1.44 134.37

DIFFERENTIAL CORRECTICWNS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1120 TRA -.7547 TC3 2.8882 BAU .5833 SGT 2540.8 SGR 556.4 8G3 455.4 ST 394.9 SR 510.6 SS 336.4

RDE -.3446 RRA -.1178 RC3 .1738 FAU .11773 RRT .3080 RRF -.3445 RTF -.8864 CRT -.3179 CRS .9622 CST -.2779

FOE .3653 FRA .1001 FC3-6.7368 B_P 8686 SGB 2601.0 R23 -.0622 R13 -.8874 LSA 625.4 MSA 364.5 SSA 76.4

BDE .3624 BRA .7639 BC3 2.8934 FSP 1387 SGI 2548.8 SG2 528.1 THA 4.03 EL1 539.5 EL2 354.3 ALF 115.37

LAUNCH DATE DEC 9 1964 FLIGHT TIME 182.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CONIC DISTANCE 428.193 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 33.871 GAL 1.73 AZL 89.17 HCA 133.25 6.MA 202.82 ECC .27516 ]NC .8303 vl 30.239

RP 238.79 LAP .60 LO_ 210.22 VP 21.383 GAP 12.34 AZP 90.57 TAL 8.11 TAp 141.36 RCA 147.02 Apo 258.63 V2 23. 007

RC 176.939 GL 7.32 GP 3.65 ZAL 71.13 ZAp 161.94 ETS 167.23 ZAE 157.84 ETE 9.58 ZAC 94.00 ETC 255.81CLp 162.30

PLANETCK_ENTRIC CONIC

C3 14.846 VHL 3.853 DLA

LNCH AZMTH LNCH TIME L-! TIME INJ LAT [NJ LONG INJ RT ASC ]NJ AZlATH ]NJ TIME

90.00 13 40 32 2784.14 -28.13 80.67 15.77 93.39 14 26 56

90.00 7 0 25 4151.04 -1.34 169.25 9.76 61.72 8 9 36

100.00 13 13 35 2484.0_ -29.50 58.48 15.65 95.07 15 54 59

100.00 8 10 3 3926.34 -.34 152.07 9.09 60.11 9 15 29

110.00 16 47 12 2191.20 -32.99 35.71 15.13 99.50 17 23 49

110.00 8 52 56 3791.98 2.64 140.01 7.22 55.91 9 56 8

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY

TOE .0983 TRA -.7217 TC3 2.9772 BAU .5922 SGT 2364.0 SGR 554.6 8G3 479.0

ROE -.3386 RRA -.1117 RC3 .1973 FAU .12267 RRT .3339 RRF -.3728 RTF -.8891

FOE .3952 FRA .0433 FC3-7.1533 BSP 8761 SGB 2623.3 R23 -.0669 R13 -.8902

BD£ .3526 8RA ,7303 BC3 2.9837 FSp 1466 SG1 2571.0 SG2 521.3 THA 4.31

19.05 RAL 152.77 RAD 6567.6 VEL 11.672 pTH 2.05 VHp 6.753 DpA -.60 RAp 193.46 ECC 1.2443

PO CST TIM INJ 2 LAT INJ 2 LONG

2184.1 -27.36 72.09

3551.0 -5.31 162.60

1884.1 -28.48 49.82

3326.3 -4.32 145.53

1591.2 -31.33 26.88

3192.0 -1.85 133.81

ORBIT DETERMINATION ACCURACY

ST 377.0 SR 506.3 SS 356.4

CRT -.2897 CRS .9627 CST -.2933

LSA 628.7 MSA 352.0 SSA 79.4

EL1 528.0 EL2 346.0 ALF 112.04

LAUNCH DATE DEC 9 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN lI 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .OO

RP 238.47 LAP ,58

RC 179.231 GL 7.13

PLANETOCENTRIC CONIC

C3 14.585 VHL 5.819

LNCH AZMTH LNCH TIME

90.00 13 34 8

90.00 6 58 6

100,O0 13 7 23

100.O0 8 7 32

110.O0 16 41 23

110.00 8 50 1

DISTANCE 431.558 EARTH TO MARS

LOL 76.96 VL 33.819 GAL 1,84 AZL 89.20 HCA 134.20 SMA 201.74 ECC .27146 INC .8030 vI 30.239

LOP 211.17 vP 21.336 GAP 11.82 AZP 90.56 TAL 8.64 TAp 142.85 RCA 146.98 APO 256.50 v2 23.040

GF 3,80 ZAL 70,09 ZAp 161.15 ETS 167.30 ZA[ 158.46 ETE 10.40 ZAC 94.18 ETC 255.80 CLP 161.52

DLA 19.24 RAL 151.68 RAO 6567.6 VEL 11,661 pTH 2.05 VHp 6.593 DpA -,54 RAp 193.68 ECC 1.2400

L-I TIME INJ LAX INJ LONG INJ RT ASC [NJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2787.83 -28.14 80.94 14.44 93.25 14 20 35 2187.8 -27.4D 72.35

4139.45 -1.92 168.60 8.48 61.74 8 7 5 3539.4 -5.68 161.94

2487.11 -29.52 58.70 14.53 94,95 15 48 50 1887.1 -28.52 50.04

3915.40 -.71 151.47 7.81 60.12 9 12 47 3315.4 -4.68 144.93

2192.99 -33.01 35.85 _13.82 99.42 17 17 56 1593.0 -31.36 27.02

3782.28 2.27 139.51 5.94 55.88 9 53 3 3182.3 -2.22 133.30

DIFFERENTIAL CORRECTIONS

TDE .0957 TRA -.6793 TC3 3.0891 8AU .6039

ROE -.3328 RRA -.1055 RE3 .2230 FAU .12796

FOE .4225 FRA -.0200 FC3-7.5953 BSP 8630

BDE .3463 8RA .6875 BC3 3.0972 FSP 1547

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CONIC

RL 147.33 LAL .O0

RP 238.14 LAp .55

RC 181.513 GL 6.92

PLANETOCENTRIC CONIC

C3 14.346 VHL 3.788

LNCH AZNTH LNCH TIME

90.00 13 28 5

90.00 6 35 34

100.00 13 1 32

1OO.O0 8 4 49

110.00 16 35 52

110.00 8 46 58

DIFFERENTIAL CONRECTIONS

TDE .0741 TRA -.6578 TC3 3.1394 BAU -.6040

RD[ -.3273 RRA -.0991RC3 .2506 FAU .13331

FOE .4533 FRA -,0835 FC3-8.0447 BSP 8941

BOE .3356 BRA ,6653 BC3 3.1493 FSP 1637

MID-COURSE EXECUTION ACCURACY

SGT 2598.7 8C, R 553.6 SG3 504.2

RRT .3553 RRF -.4022 RTF -.8943

9GB 2657.0 R23 -.0764 R13 -.8956

SG1 2606.4 SG2 515.9 THA 4.50

FLIGHT TIME 186.00

DISTANCE 434.952

LOt. 76.96 VL 33.769 GAL 1.93 AZL 89.23 HCA 135.16 SMA 200.72 ECC .26795 INC .7746

LOP 212.12 VP 21.293 GAP 11.30 AZP 90.53 TAL 9.17 TAp 144.32 RCA 146.94 Apo 254.50

GP 3.95 ZAL 69.07 ZAp 160.34 ETS 167.33 ZA[ 159.10 ETE 11.32 ZAC 94.37 ETC 255.80

ORBIT DETERMINATION ACCURACY

ST 361.2 SR 501.9 SS 374.5

CRT -.3037 CRS .9606 CST -.3444

LSA 635.6 NSA 334.3 SSA 83.0

EL1 522.6 EL2 330.5 ALF 111.11

ARRIVAL DATE JUN 13 1965

EARTH TO MARS

Vl 30.239

V2 23.073

CLP 160.73

DLA 19.40 RAL 150.60 RAD 6367.6 VEL 11.650 PTH 2.05 VHP 6.437 DpA -.46 RAP 193.89 ECC 1.2361

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2790.70 -28.16 81.13 13.15 93.15 14 14 36 2190.7 -27.42 72.56

4129.26 -2.24 168.03 7.23 61.76 8 4 23 3529.3 -6.00 161.37

2489.41 -29.53 58.87 13.04 94.86 15 43 1 1889.4 -28.54 50.21

3905.79 -1.04 150.94 6.56 60.12 9 9 35 3305.8 -5.01 144.40

2194.23 -33.02 35.94 12.53 99.37 17 12 27 1594.2 -31.38 27.11

3773.74 1.93 139.06 4.70 55.87 9 49 51 3173.7 -2.54 132.86

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 2604.1 SGR 553.5 SG3 530.0 ST 343.2 SR 497.4 SS 395.3

RRT .3910 RRF -.4344 RTF -.8937 CRT -.2341CRS .9577 CST -.3135

SG8 2662.3 R23 -.0773 R13 -.8951 LSA 638.1MSA 327.2 SSA 85.7

SG1 2613.4 SG2 507.6 THA 4.94 EL1 508.7 EL2 326.3 ALF 105,85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE _[C 9 1964

HELIOCENTRIC EO_llC

RL 147.33 LAL .00

RP 237.81 LAP .52

RE 183.786 GL 6.70

PLANETOCENTRIC CONIC

C3 14.129 VHL 3.759

LNCH AZNTH LNCH TIME

90.00 13 22 Z4

90.00 6 32 49

1OO.00 14 55 59

100.O0 8 1 55

110.00 16 30 37

110.OO 8 43 46

FLIGHT TIME 188.00

DISTANCE 438.376

LOL 76.96 VL 55.722 GAL 2.02 AZL 89.25 HCA 156.11 SMA

LOP 215.08 VP 21.254 GAP 10.78 A ZP 90.54 TAL 9.88 TAp

GP A.1Z ZAL 68.08 ZAp 159.51ETS 167.39 ZAE 1_9.77 ETE

DLA 19.53 RAL 149.54 RAD 6567.6 VEL 11.641 pTH 2.04 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2792.79 -28.16 81.30 11.88 93.07 14 8 57

4120.42 -2.55 167.54 6.01 61.79 8 1 29

2491.01 -29.54 58.99 11.78 94.80 15 37 30

5897.44 -1.32 150.48 5.54 60.13 9 6 52

2194.93 -53.03 36.00 11.27 99.34 17 7 12

3766.28 1.66 138.67 3.48 55.85 9 46 32

DIFFERENTIAL CC_RECTIONS

TOE .0632 TRA -.6267 TC3 3.2127 BAU .6091

ROE -.3219 RRA -.0926 RE3 .2803 FAU .13899

FOE .4826 FRA -.1551 FC3-8.5167 8SP 9009

BDE .3281 8RA .6335 BC5 3.2249 FSP 1729

LAUNCH DATE DEC 9 1964

MID-COURSE ExECUTIC_I ACCURACY

SGT 2621.0 SGR 554.7 SG3 557.2

RRT .42Z0 RRF -.467T RTF -.895T

SG8 2679.1 R23 -.0832 R13 -.8973

SG1 2631.9 SGZ 500.8 THA 5.30

FLIGHT TIME 190.00

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOt. 76.96 VL

RP 237.48 LAp .49 LOP 214.04 VP

RC 186.049 GL 6.46 GP 4.29 ZAL

PLANETOCENTRIC CONIC

C3 13.930 VHL 3.732 DLA 19.65 RAL 148.50 RAD 6567.5 VEL

LNCH AZMTM LNCH TIME L-I TIME INJ LAX INJ LONG INJ

DISTANCE 441.827

33.677 GAL 2.11 AZL 89.29 HCA 137.07 SNA

21.219 GAp 10.27 A ZP 90.52 TAL 10.19 TAp

67.11 ZAp 158.66 ETS 167.42 ZAE 160.46 ETE

11.633 PTH Z.04 VHp

RT ASC INJ AZIMTH INJ

ARRIVAL DATE JUN 15 1965

EARTH TO MARS

199.75 ECC .26463 INC .7432 Vt 30.239

145.80 RCA 146.89 APO 252.61 V2 25.106

12.54 ZAC 94.56 ETC 253.79 CLP 159.91

6.285 OpA -.57 RAp 194.08 ECC 1.2325

POCST TIM INJ Z LAT INJ 2 LONG

2192.8 -27.44 72.71

3520.4 -6.28 160.87

1891.0 -28.56 50.32

3297.4 -5.29 143.94

1594.9 -51.39 27.16

3166.3 -2.83 132.47

ORBIT DETERMINATION ACCURACY

ST 327.1SR 492.8 SS 414.9

CRT -.2057 CRS .9553 CST -.3183

LSA 644.0 MSA 515.2 SSA 88.7

EL1 500.5 EL2 515.Z ALF IO5.00

ARRIVAL DATE JUN 17 1965

EARTH TO MARS

198.84 ECC .26147 INC .7148 vl 30.239

147.26 RCA 146.85 Apo 250.84 V2 23.140

15.48 ZAC 94.76 ETC 255.79 CLP 159.08

6.137 DpA -.26 RAp 194.27 ECC 1.Z293

TIME POCST TIM INJ 2 LAT INJ 2 LONG
90.00 13 17 5 2794.00 -28.17

90.00 6 49 50 4112.99 -2.77

100.00 14 50 47 2491.83 -29.54

IO0.00 7 58 48 3890.39 -1.56

110.00 16 25 59 2195.03 -33.03

110.00 8 40 26 3759.95 1.42

DIFFERENTIAL CORRECTIONS

TDE .0551 TRA -.5960 TC3 3.2826 BAU .6141

ROE -.5167 RRA -.0858 RE3 .3125 FAU .14499

FOE .5102 FRA -.2276 FC3-9.0106 BSP 9086

BDE .5215 BRA .6021 6C3 3.2974 FSP 1829

81.39 10.65 93.03 14 3 39

167.13 4.82 61.81 7 58 23

59.05 10.54 94.77 15 32 19

150.09 4.15 60.14 9 3 39

36.00 10.03 99.34 17 Z 14

138.34 2.28 55.84 9 43 6

MID-COURSE EXECUTION ACCURACY

9GT 2637.2 SGR 557.2 SG3 585.9

RRT .4535 RRF -.5024 RTF -.8977

SGB 2695.4 R23 -.0902 R13 -.8995

SG1 2649.7 SG2 494.2 THA 5.67

2194.0 -27.45 72.79

3513.0 -6.52 180.45

1891.8 -28.57 50.38

3290.4 -5.52 143.55

1595.0 -31.39 27.16

3180.0 -3.07 132.14

ORBIT DETERMINATION ACCURACY

ST 312.2 SR 488.1 SS 432.9

CRT -.1862 CRS .9475 CST -.3289

LSA 650.0 MSA 305.5 SSA 91.8

EL1 493.7 EL2 303.3 ALE 1OO.98

LA_JNCH BATE DEC 9 1964

MELIOCENTRIC CO_llC

RL 147.33 LAL .0O

RP Z37.15 LAP .46

RC 188.300 GL 6.20

PLANEYOCENTRIC CONIC

C3 13.749 VHL 3.708

LNCH AZMTH LNCH TIME

90.00 13 12 1D

90,00 6 46 36

100.OO 14 45 57

100.00 7 55 29

110.00 16 20 59

110.O0 8 36 57

FLIGHT TIME 192.00

DISTANCE 445.305

LOL 76,96 VL 53.634 GAL 2.19 AZL 89.32 HCA 138.04 SNA

LOP 215.00 VF 21.188 GAP 9.77 AZF 90.51 TAL 10.68 TAp

GF 4.48 ZAL 66.17 Zap 157.79 ETS 167.43 ZAE 161.18 ETE

ARRIVAL DATE JUN 19 1965

EARTH TO MARS

197.98 ECC .25849 INC .6832 VI 30.259

148.72 RCA 146.81 APO 249.16 V2 25.174

14.76 ZAC 94.96 ETC 255.78 CLP 138.23

DLA 19.71RAL 147.48 RAD 6567.5 VEL 11.625 pTH 2.04 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2794.27 -28.17 81.41 9.43 95.02 13 58 44

4106.99 -2.96 166.79 3.65 61.83 7 55 3

2491.82 -29.54 59.05 9.53 94.77 15 27 29

3884.67 -1.75 149.78 2.98 60.15 9 0 14

2194.50 -55.03 35.96 8.82 99.36 16 57 34

3754.76 1.22 138.07 1.12 55.84 9 39 31

DIFFERENTIAL CORRECTIONs

TDE .0493 TRA -.5641 YES 5.3507 8AU .6192

RDE -.3117 RRA -.0788 RE5 .3472 FAU .15127

FDE .5371 FRA -.3075 FC5-9.5249 8SP 9083

BDE .3156 BRA .5696 BC5 3.3686 FSP 1929

MID-CoURSE ExECuTION ACCURACY

SGT 2652.8 SGR 561.5 SG5 616.0

RRT .4855 RRF -.5381RTF -.8999

SGB 2711.6 RZ3 -.0982 R13 -.9020

SG1 2667.3 SG2 488.0 THA 6.07

FLIGHT TIME 194.00

DISTANCE 448.807

33.595 GAL 2.27 AZL 89.35 HCA 139.00 SMA

21.161 GAp 9.28 AZP 90.49 TAL 11.17 TAp

65.26 ZAp 156.90 ETS 167.44 ZAE 161.92 ETE

5.993 DpA -.1l RAp 194.44 ECC 1.2263

POCST TIN INJ Z LAT INJ 2 LONG

2194.3 -27.45 72.81

3507.0 -6.71 160.11

1891.8 -28.57 50.38

3284.7 -5.71 143.23

1594.5 -51.38 27.15

5154.8 -3.27 131.86

ORBIT DETERMINATION ACCURACY

ST 297.5 SR 483.3 SS 450.4

CRY -.1761CRS .9408 CST -.3437

LSA 656.4 MSA 291.5 SSA 95.0

EL1 487.7 EL2 290.2 ALF 99.62

LAI)NCH DATE DEC 9 1964

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOC 76.96 VL

RP 236.81 LAp .43 LOP 215.97 VP

RC 190.540 GL 5.93 GP 4.68 ZAL

PLANETOCENTRIC CONIC

C3 13.584 VHL 3.686

ARRIVAL DATE JUN 21 1965

EARTH TO MARS

197.17 ECC .25565 INC .6500 Vl 30.239

150.17 RCA 146.76 APO 247.58 V2 23.209

16.21 ZAC 95.17 ETC 255.78 CLP 157.35

DLA 19.76 RAL 146.48 RAD 6567.5 VEL 11.618 PTH 2.04 VHp 5.852 DpA .O0 RAp 194.61 ECC 1.2236

LNCH AZMTH LNCH TIME L-I TIME INJ LAX

90.00 13 7 39 2793.57 -28.17

90.00 6 45 7 4102.42 -3.11

100.O0 14 41 30 2490.94 -29.54

100.00 7 51 58 3880.29 -1.90

110.00 16 16 58 2193.30 -55.01

110.O0 B 33 19 5750.69 1.07

DIFFERENTIAL CORRECTIONs

TDE .0523 TRA -.5253 TC5 3.4345 BAu .6277

RDE -.3067 RRA -.0713 RC3 .3851FAu .15804

FD( .5590 FRA -.3972 FC-10.0719 BSP 8892

BDE .3111BRA .5301BC3 5.4560 FSp Z026

INJ LONG INJ RT ASC INJ A2NTH INJ TIME

81.36 8.25 93.05 13 54 12

166.55 2.50 61.84 7 51 30

58.99 8.14 94.80 15 25 1

149.54 1.83 60.16 8 56 38

35.87 7.63 99.41 16 55 11

137.86 359.98 55.83 9 55 49

MID-COURSE EXECUTION ACCuRACy

SGT 2677.5 SGR 567.2 SG3 648.3

RRT .5150 RRF -.5743 RTF -.9037

SG8 2736.9 R23 -.1088 R13 -.9061

SG1 2693.9 SG2 483.2 THA 6.43

POCST TIM INJ 2 LAT INJ 2 LONG

2193.6 -27.45 72.76

5502.4 -6.85 159.85

1890.9 -28.56 50.32

3280.3 -5.86 142.99

1593.3 -31.36 27.04

3150.7 -3.42 131.65

ORBIT DETERMINATION ACCURACY

ST 285.1 SR 478.1 SS 464.4

CRT -.2136 CRS .9319 CST -.4037

LSA 662.1MSA 275.7 SSA 99.6

ELI 483.7 EL2 273.3 ALF 100.64
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 9 1964 FLIGHT T|ME 686.00 ARRIVAL DATE JUN 63 1965

NELIOCENTRIC CONIC OISTANCE 452.331 EARTH TO MARS

NL 147.$$ LAL .00 LOL 76.99 VL 33.554 GAL 2.34 AZL 89.38 HCA 138.97 SMA 196.41 ECC .25297 INC .6157 vl 30.239

RP 866.46 LAP .40 L04e 216.93 VP 21.137 GAP 8.79 AZF 90.47 TAL 11.64 TAp 151.61 RCA 149.71 APO 246.09 VZ Z$.644

RC 198.768 6L 5.64 GP 4.89 ZAL 64.37 ZAP 155.98 ET$ 187.44 Z/dE 182.ST ETE 17.85 ZAC 96.39 ETC 255.7T CLP 156.45

PLANETOCENTRIC CONIC

CS 15.454 VHL 3.685 OLA lS,T7 RAL t45.$1RAD 8587.5 V[L ll.SlJ PTH 2.03 VHp 5.715 DPA .17 RAP 184.76 [CC 1.ZZ11

LNCN AZ14TH LNCH TIM( L-I T|NE INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIRE PO CST TIN INJ E LAT INJ R LONG

DO.DO 13 3 38 ETRI.?4 -28.18 81.22 T.09 93.11 13 50 7 2191.T -27.43 72.63

90.00 S 39 64 40t_.$9 -3.Z0 166.37 1.39 61.85 7 47 43 3499.4 -6.94 159.66

100.00 14 37 68 8488.06 -29.S3 58.85 6.98 94.88 15 18 57 1889.1 -26.54 50.18

100.00 7 46 13 $877.$1 -2.00 14R.38 .72 60.1T 8 52 50 3277.3 -5.96 142.82

110.00 18 12 38 8191.31 -32.99 35.T2 6.47 99.50 18 49 9 1591.3 -31.33 26.69

110.00 8 29 52 3747.82 .98 137.71 558.87 55.83 9 32 0 $147.8 -3.53 131.50

DIFFERENTIAL C¢ItRECTION8 NIO-COURSE EvlrCUTION ACCURACY ORBIT OETERNINATION ACCURACY

TO( .0348 'lrlt& -.$SOT TC$ 8.4442 BAU .6282 W_T 2684.0 _ 575.4 $68 680.0 ST 270.9 SR 473.3 $S 484.5

ROE -.SOt1 RRA -,0839 RC$ .4248 FAU .18458 RRT .5548 fiEF -.8118 RTF -.9016 CRT -.1289 CRS .9262 CST -.3469

FOE .5901FRA -.4801 FC-lO.RO83 BSP 9280 Sr_ 2725.4 fl23 -.1143 R13 -.9044 LSA 888.7 NSA 275.9 6SA 100.1

IOE .$040 BRA .514T BC3 8.4702 FSP 2155 8_1 2883.7 SG2 475.2 THA 7.06 ELI 475.2 ELI 267.6 ALF 96.19

LAUNCH DATE DEC 9 1984 FLIGHT TINE 198.00 ARRIVAL DATE JUN 25 1965

M(LIOCENTRIC C(_IC

RL 147.33 LAL .00

RP ES6.1R LAP .3T

RC 194.NS 61. 5.33

PLAN[TOC(NTRIC CONIC

C3 18.tgY VHL 3.646

LNCH AZNTH LNCH TIM(

RO.00 16 59 58

90.DO 8 35 25

tOO.DO 14 35 49

lOO.O0 T 44 15

110.00 16 8 57

110.00 8 25 3T

DIFFERENTIAL CCRRECTION9

TD( .0301 TEA -.4834

RDE -.2968 RRA -.0589

FOE .6138 FRA -.5763

BOE .R986 BRA .4888

DISTANCE 455.878 EARTH TO MARS

LOt. 76.96 VL 33.516 GAL 2.42 AZL 89.42 HCA 140.94 SMA 195.68 ECC .25044 INC .5T98 vl 30.239

L_ 217.90 VP 21.117 GAP 8.31 AZF RO.4S TAL 12.10 TAP 153.04 RCA 146.68 APO 244.69 V2 23.2•9

GF 5.11 2AL 93.§2 2AP I55.03 ET8 187.42 zAE 193.44 ETE 19.72 2AC 95.62 ETC 255.77 CLP 155.53

DLA 19.76 RAL 144.55 RAO 6547.5 VI[L 11.805 PTH 2.03 VHp 5.582 DPA .35 RAp 194.89 ECC 1.2166

L-I T|NI[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

2780.87 -28..15 81.01 5.96 93.22 13 46 27 2188.9 -27.41 72.4_

401)7.82 -3.18 168.28 .29 61.8"8 7 43 43 3497.8 -6.99 lj9.59

2488.24 -29.51 58.64 5.85 R4.98 15 15 15 1886.2 -28.51 49.96

3875.68 _2.09 149.2R 359.63 80,17 8 48 51 3275.7 -6.01 142.73

2188.81 -32.98 35.52 5.38 99.62 16 45 25 1588.6 -31.28 26.60

8748.07 .89 137.82 35T.?9 55.83 9 28 3 3146.1 -3.60 131.41

MID-COURSE EvlrCUTION ACCURAC• ORBIT DETERMINATION ACCURACY

TC3 3.4848 OAU _6251 $GT 2897.0 _ 586.0 $G8 T14.3 ST 258.2 SR 468.1 66 499.7

RC8 .4878 FAU .ITIT3 RRT .580| _ -.6488 RTF -.9026 CRT -.1202 CR8 .91•5 CST -.5620

FC-11.I811 BIP 9890 _ 2780.8 R23 -.|240 Rt3 -.8058 LSA 674.2 NSA 265.2 SSA 106.7

8C8 8.5181 F_P 2274 _81 2888.9 _ 489.8 THA 7,61 ELI 469.6 EL2 255.5 ALF 95.40

LAUNCH DATE DEC 9 1964 FLIGHT TIME ZO0.O0 ARRIVAL DATE JUN 27 1965

HELIO(ENTRIC CONIC

RL 147.53 LAL .OO

RP 235.77 LAp .33

RC 19T.105 _L 5.OO

PLAN[TOCENTRIC CONIC

C3 13.172 VHL 3.629

LNCH AZNTN LNCH TIME

90.00 tZ 55 47

90.00 6 31 11

100.00 14 30 35

100.00 7 40 4

110.00 16 5 37

110.00 8 21 32

DISTANCE 459.447 EARTH TO HARS

LOL 76.96 VL 33.481 GAL 2.48 AZL 89.46 HCA 141.91 SNA 195.00 ECC .24808 INC .5423 Vt 30.239

LOP 216.88 YP 21.100 GAP 7.64 AZP 90.43 TAL 12.55 TAp 154.47 RCA 146.63 APO 243.57 V2 23.315

GP 5.35 ZAL 62.69 ZAP 154.06 ETS 167.40 ZkE 164.21 ETE 21.87 ZAC 95.86 ETC 255.76 CLP 154.58

OLA 19.71 RAL 145.62 RAO 6567.5 VEL 11.800 PTH 2.03 VHP 5.453 DpA .55 RAP 195.02 ECC 1.2168

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2•84.85 -28.13 80.72 4.65 93.36 13 43 IZ 2184.9 -27.37 72.14

4096.75 -3.28 I66.27 359.23 61.86 7 39 28 3497.7 -7.00 159.59

2482.40 -29.49 58.36 4.74 95.13 15 11 57 1882.4 -28.47 49.70

3875.43 -2.07 149.27 358.57 60.17 8 44 40 3275.4 -6.02 142.72

2185.10 -32.92 35.25 4.21 99.77 16 42 2 1585.1 -31.22 26.44

3745.50 .87 137.59 356.73 55.83 9 23 57 3145.5 -3.62 131.38

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0289 TRA -.4562 TC3 3.5212 BAU .6267 $GT 2688.3 8GR 589.3 SG3 750.3 ST 246.2 SR 462.6 SS 512.5

ROE -.2966 RflA -.0473 RC3 .5145 FAU .17924 RRT .6218 RRF -.6851 RTF -.9036 CRT -.1293 CRS .9077 CST -.3895

FOE .6337 FRA -.6790 FC-11.7803 8SP 9277 _ 2734.8 R23 -.1349 R13 -.9072 LSA 676.5 NSA 256.6 SSA I65.5

BOE .2940 BflA .4587 8C3 3.5589 FSP 2395 SGI 2695.0 $62 464.7 THA 8.19 ELI 464.1 EL2 243.4 ALF 95.43

LAUNCH DATE DEC 9 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOt. 79.96 VL

RP 235.46 LAP .30 LOP 219.85 V1P

RC 199.366 GL 4.66 rde 5.60 ZAL

PLAM(TOCENTRZC CONIC

C3 13.088 VHL $.814

LNCH AZNTH LN(H TIME

90.00 12 54 4

90.00 6 64 40

100.00 14 27 46

lOO.OO • 35 39

liD.DO 16 2 37

110.00 8 17 18

DIFFERENTIAL CORRECTIONS

TOE .03R9 111A -.4257 TC3 3.5640 BAU .6300

ROE -.8977 ERA -.0381 RC3 .5853 FAU .18728

FOE .6497 FRA -.7913 FC-12.4128 994P 8144

BDE .2896 9RA .4274 BC3 3.6085 FSP 26|4

DISTANCE 483.037 EARTH TO MARS

33.447 GAL 2.55 AZt. 89.50 HCA 142.89 SkiA 194.35 ECC .24576 INC .5028 vl 30.239

21.086 GAP 7.38 AZP 90.40 TAt. 12.99 TAp 155.66 RCA 146.59 APO 242.12 V2 23.351

81.89 ZAP 155.07 (T8 167.37 ZAE _44.99 ETE 24.35 ZAC 96.10 ETC 255.75 CLP 153.61

DLA 19.83 RAL 142.72 RAD 6587.5 VEL 11.595 PTH 2.03 VHP 5.326 DpA .78 RAP 195.12 ECC 1.2149

L-! TINE |NJ LAT [NJ L_4G INJ RT A$C |NJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

ETTg.67 -28.11 80.34 3.77 93.55 13 40 24 2179.7 -27.32 71.76

4099.19 -3.21 186.35 358.18 61.85 7 34 59 3499.2 -6.95 159.T_'

2477.52 -29.48 58.00 3.65 95.32 15 9 "3 1877.5 -28.41 49.35

3976.57 -2.03 149.33 357.53 60.17 8 40 16 3276.6 -5.98 142.78

2180.77 -32.87 34.92 3. IZ 99.96 16 38 58 1580.8 -31.15 26.12

3746.08 .89 137.62 355.70 55.83 9 19 44 3146.1 -3.60 131.41

MID-COuRSE EXECUTION ACCURACY ORDIT DIrTERNINATION ACCURACY

SGT 2874.1 $GR 815.8 SG3 788.6 ST 234.3 SR 466.7 SS 522.7

RRT .8527 RRF -.7204 RTF -.9064 CRT -.1747 CRS .8959 CST -.4462

SG8 2744.1 R23 -.1470 R|3 -.9096 LSA 681.4 NSA 246.0 SSA 1D9.4

SG1 2705.1 862 461.2 THA 8.80 EL1 459.2 EL2 229.5 ALF 96.63
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jp/TM 33-100 EARTH--MARS TRAJEC_rORIES (VOL. I. 1964)

LAUNCH DATE DEC 9 |964

HELIOCENTRIC CONIC

RL 147.$3 LAL .OD

RP 235.06 LAP .27

RC 201,544 GL 4.29

PLAN_TOCENTRIC CONIC

CS 12.953 VML 3.599

LNCH AZMTH LNCH TIME

90.00 12 31 50

gO.DO 6 21 $3

100.00 14 23 24

100.00 7 31 0

110.00 16 0 0

110.D0 8 12 $4

FLIGHT TII_ 204.00 ARRIVAL DATE JUL 1 1965

DISTAHCE 466.643 EARTH TO MARS

LOt, ?6.96 VL $3.413 GAL 2.61 AZL 89.$4 HCA 143.87 SMA 193.74 ECC .24360 INC .4617 vl 30.239

LOP 220.83 VP 21.076 GAp 6.92 AZP 90.37 TAL 13.41 TAp 137.28 RCA 146.55 APO 240.94 V2 23.387

GP 5.87 ZAL 61.13 ZAp 132.04 ETS 167.$3 ZAE 165.76 [TE 27.23 ZAC 96.36 ETC 255.73 CLP 152.62

DLA 19.$1RAL 141.84 RAD 6567.3 VEL 11.391 pTH 2.03 VHP S.204 DpA l.OS RAp 195.22 ECC 1.2132

L-I TIME INJ LAT IHJ LONG INJ 9T ASC ZNJ AZMTM INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2T73.23 -26.08 79.8T 2.T1 93.76 13 39 S 2173.2 -27.26 ¥1.30

4102.16 -3.11 166.52 3§7.18 61.84 7 30 16 3502.2 -6.86 159.84

2471.$1 -29.42 S7.SS 2.$9 9S.SS 15 6 33 1871.S -28.34 48.92

3879.14 -1.94 149.48 356.51 60.16 8 33 40 3279.1 -5.90 142.92

2175.53 -32.81 34.53 2.04 100.18 16 36 13 1375.S -31.06 23.7d

3747.87 .98 137.71 354.70 55.83 9 15 22 3147.9 -3.53 131.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.02_$ TRA -.4083 TC$ 5.5632 BAU .6264 _K,T 2631.4 _ 635.G 363 826.9 ST 22A.8 SR A§1.2 SS 336.1

ROE -.2932 lIRA -.0288 RC3 .6|89 FAU .19315 RRT .6832 RRF -.7543 RTP -.9042 CRT -.1302 CRS .8968 CST -.4414

FOE .$689 FRA -.9011 FC-13.0417 BSP 9308 _ 2731.4 R23 -.1591RIS -.9091 LSA 683.7 MSA 243.4 SSA 109.9

BOE .2844 BRA .4093 BC3 3.6183 PSP 2663 SG1 2692.9 362 436.7 THA 9.59 EL1 432.9 EL2 221.4 ALF 95.63

LAUNCH DATE DEC 9 1964 PLIGHT TIME 206.00 ARRIVAL DATE JUL 3 1966

tA(LIOCENTRIC C_NIC D|STANCE 470.274 EARTH TO MARS

RL 14T.33 LAL .00 LOL 78.96 VL 33.384 GAL 2.68 AZL 89.§8 HCA 144.83 SHA 193.17 ECC .24136 INC .4182 vl 30.239

RiP 234.71 LAP .24 LOP 221.81 VP 21.088 GAP 6.47 AZP 90.34 T_q. 13.82 TAp |58.67 RCA 146.$0 APO 239.83 V2 23.424

RC 203.899 GL 3.89 6P

PLAN(TOCENTRIC COeAIC

C3 12.880 VHL 3.$86 DLA 19.37 RAL 140.98 RAD 6567.5 VEL

LNCH AZ14TH LNCH TIN( L-| TIM( INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME

90.00 12 30 Z 27&S.39 -28.05 79.32 1.68 94.06 13 36 8

90.DO 8 18 SO 4106.68 -2.97 166.77 356.17 81.83 7 23 17

100.00 14 23 28 2484.41 -29.3T $7.03 I.S5 93.82 1§ 4 31

100.00 7 28 7 3883.10 -1.81 149.69 333.32 60.16 8 30 50

110.00 13 37 43 2169.43 -32.73 34.07 .99 100.45 16 33 53

110.00 8 8 20 3750.84 1.07 137.87 353.72 55.83 9 10 50

DIFFERENTIAL CCNRECTION3 MID-COURSE EXECUTION ACCURACY

19( .0410TRA -.3732 TC3 3._117 BAU .6318 _T 2667.2 SGR 639.6 SG3 869.8

ROlE -.2778 RIgA -.0180 RC3 .6790 FAU .20413 RRT .7115 RRF -.7883 RTF -.9070

POE .6694 FRA-l.0339 FC-13.7413 BSP 89g4 _ 2747.6 R23 -.1729 R13 -.9127

BOE .2808 8RA .3736 BC3 3.8730 FSP 2781 SG1 2709.4 _2 436.3 THA 10.2T

G.1S ZAL 60.39 ZAP 150.99 ETS 167.28 2A( 166.32 ETE 30.$7 ZAC 96.63 ETC 233.74 CLP 131.$9

11.$87 PTH 2.03 VHp 3.085 OpA 1.$1 RAp 195.30 ECC 1.2117

PO CST TIM INJ 2 LAT INJ 2 LONG

Z165.6 -27.19 70.76

3506.7 -6.72 160.09

1864.4 -28.26 48.41

3283.1 -S.77 143.14

IS69.4 -$0.95 25.30

3130.8 -3.42 131.66

ORBIT DETERMINATION ACCURACY

ST 215.1SR 444.1 SS $39.4

CRT -.2744 CRS .8696 CST -.5535

LSA 684.2 HSA 229.9 SSA 113,8

EL1 449.1 EL2 204.6 ALP 99.58

LAUNCH DATE DEC 9 1964 PLIGHT TIME 208.00 ARRIVAL DATE JUL 3 1963

HELIOCENTRIC CONIC

RL 147.33 LAL .OO

RP 234.33 LAP .21

RC 203.637 GL 3.48

PLANETOCENTRIC CONIC

C3 12,774 VHL 3.$74

LMCH &ZMTH LNCM TIME

90.00 12 48 46

90.00 6 11 30

100.00 1A 21 ST

100.00 7 21 0

110.00 13 SS $1

110.00 9 S 36

DISTANCE 473,916 EARTH TO MARS

LOL 76.g6 VL $3,353 GAL 2.73 AZL 8g.63 HCA 145.84 SMA lg2.62 ECC .23964 INC .3722 Vl 30.239

LOP 222.60 VP 21.063 GAp 6.03 A ZP 90.3| TAL 14.21 TAp 160.03 RCA 146.46 APO 238.78 v2 23.461

GP 6.46 ZAL 5g.89 ZAp 149.90 ET9 167.22 ZA[ 167.24 (TE 34.46 2AC 96.92 ETC 255.73 CLP 150.54

DLA 19.18 RAL 140.15 RAO 6S67.S VEL 11.563 PTH 2.03 VHp 4.970 DpA 1.62

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2738.59 -26.00 78.66 .67 94.39 13 34 42 2136.6

Al12.79 -2.77 167.11 355.20 61.81 T 20 3 3512.8

2458,07 -29,31 $6.42 .33 96.14 15 2 $3 1836.1

3888.SS -1.62 149.99 354.56 60.13 6 23 48 3288.5

2162.32 -32.65 33.33 359.95 100.75 16 31 53 1562.3

3755.05 1.25 138.0g 352.77 53.84 9 6 11 3155.1

RAP 193.37 ECC 1.2102

]NJ 2 LAT INJ 2 LONG

-27.10 70.11

-6.32 160.44

-26.13 47.91

-5.58 143.44

-30.82 24.79

-S.26 131.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .0322 TRA -.3834 TCS 3.$761 8AU .6240 SGT 2631.S S_q 687.4 $63 910.4 ST 206.9 SR 438.5 SS 552.5

ROE -.2733 RRA -.OO7s RC3 .7407 FAU .2125| RRT .7403 RRF -.9159 RTF -.9041 CRT -.2279 CRS .8612 CST -.3325

FOE .6879 FRA-l.lS21 FC-14.4027 O_P 923_ Sr_O 2719.8 RE3 -.1673 R13 -.9109 LSA 688.t HSA 231.9 SSA 114.1

DOE .2732 8RA ,3633 BC3 3.6539 FSP 2949 961 2681.7 SG2 453.3 THA 11.27 ELI 441.• EL2 200.0 ALF 9•.73

LAUNCH DATE DEC 9 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUL • 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

Re 233.98 LAP .18

RC 207.938 GL S.03

PLAN£TOCENTRIC CONIC

C3 12.696 VHL 3.563

LNCH AZNTH LNCH TIM(

90.00 12 47 57

90.00 6 S 53

100.00 14 20 54

100.00 • 13 37

110.00 15 54 20

110.00 • 58 41

DIFFERENTIAL C_RRECTIONS

TOE .0364 TRA -.3439

ROE -.2682 RRA .0043

FOE .GDOG PRA-1,28T4

80E .2708 BRA ,3439

DISTANCE 477.580 EARTH TO MARS

LOL 76.96 VL 33.328 GAL 2.79 AZL 89.68 HCA 146.83 SMA 192.11ECC .23782 INC .3242 vl 30.239

LOP 223.79 VP 21.06i GAP §.39 AZP 90.2T TAL t4.59 TAp 161.41 RC& 146.42 APO 23T.79 V2 23.498

GP 6.79 ZAL 59.02 ZAp 148.79 ET$ 167.16 ZAE 167.92 ETE 38.99 ZAC 97.22 (TC 235.72 CLP 149.46

DLA 18.98 RAL 139.34 RAD 6567.5 VEL 11.579 PTH 2.03 VHP 4.858 DpA 1.95 RAp 193.42 ECC 1.Z089

L-I TIME INJ LAT INJ LOnG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2746.28 -27.93 77.91 339.67 94.76 13 33 43 2146.3 -26.99 69.$8

A120.46 -2.63 167.54 354.25 61.79 7 14 34 3520.5 -6.28 160.87

244_.53 -29.24 53.72 339.33 gs.sD IS 1 41 184_.5 -28.03 47.12

3895.44 -1.39 150.37 353.62 60.14 8 20 32 3295.4 -§.35 143.83

2154.24 -32.54 32.92 338.93 101.10 16 30 14 1334.2 -30.67 24.21

3780.$0 1.44 138.37 331.85 55.84 9 1 21 3160.5 -3.03 132.16

MID-COuRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS 3.$694 BAU .6212 3ST 2610,6 SIR 719.8 $63 934.4 ST 200.1SR 431.6 SS 558.2

RC3 .8088 FAu .22163 RRT .7643 RRF -.9429 RTP -.9033 CRT -.2819 CRS .6466 CST -.$848

PC-15.1133 _$p 9205 _ 2708,1 R23 -.2028 R13 -.9115 LSA 687.5 _SA 227.7 SSA 113.6

BCS 3.8599 FSp 3105 SG1 2669.8 SG2 453.9 THA |2,26 EL1 436.1 EL2 190.0 ALF 99.21

1899



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC S 1964

HELIOCENTRIC CONIC

RL 147.33 LAL %00

RP 233.62 LAP .15

RC 210.060 GL 2.66

PLANETOCENTRIC CONIC

C3 12.624 VHL 3.553

LNCH AZMTH LNCH TIME

90.00 12 47 38

90.00 5 5g 58

100.00 14 20 19

100.00 7 9 59

110.00 15 53 12

110.00 7 53 35

FLIGHT TIME 212.00 ARRIVAL DATE JUL 9 1965

DISTANCE 481.260 EARTH TO MARS

LOL 76.96 VL 33.301 GAL 2.84 AZL 89.73 HCA 147.82 SMA 191.62 ECC .23609 ]NC .2727 vl 30.239

LOP 224.78 VP 21.061 GAP 5.16 AZP 90.23 TAL 14.95 TAp 162.77 RCA 146.38 Apo 236.86 V2 23.538

GP 7.14 ZAL 58.38 ZAP 147.64 ETS 167.09 ZAE 168.52 ETE 44.24 ZAC 97.54 ETC 255.71 CLP 148.35

DL4 18.70 RAL 138.56 RAD 6567.5 VEL 11.576 pTH 2.02 VHp 4.749 DPA 2.32 RAP 195.46 ECC 1.2076

Lml TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2734.59 -27.88 77.06 399.69 95.18 13 33 13 2134.6 -26.87 68.54

4129.73 -2.23 168.06 353.32 61.76 7 8 48 3529.7 -5.99 161.40

2435.73 -29.16 54.93 358.54 96.91 15 0 54 1835.7 -27.89 46.35

3903.83 -1.11 150.83 352.70 60.13 8 15 3 3303.8 -5.07 144.29

2145.11 -32.42 32.24 357.92 101.48 16 28 57 1545.1 -30.50 23.55

3767.21 1.70 138.72 350.95 55.85 8 56 22 3167.2 -2.79 132.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT 0ETERMINATION ACCURACY

TOE .0420 TRA -.3266 TC3 3.5507 BAU .6175 SGT 2584.5 SGR 757.2 SG3 999.9 ST 195.3 SR 424.2 SS 561.8

ROE -.2627 RRA .0170 RC3 .8823 FAU .23106 RRT .7854 RRF -.8672 RTF -.9021 CRT -.3468 CRS .8301CST -.6405

FOE .6871 FRA-1.4293 FC-15.8459 8SP 9175 S_ 2693.2 R23 -.2193 R13 -.9118 LSA 685.3 HSA 224.7 SSA 118.8

8DE .2661BRA .3270 BC3 3.6586 FSP 3268 $G1 2654.2 SG2 456.5 THA 13.36 ELI 430.7 EL2 180,4 ALF 101.03

LAUNCH DATE DEC 9 1964

HELIOCENTRIC C_IC

FLIGHT TIME 214.00 ARRIVAL DATE JUL 11 1965

DISTANCE 484.955 EARTH TO MARS

RL 147.33 LAL .00 LOL 76,96 VL

RP 233.25 LAP .11 LOP 225.77 VP

RC 212.144 GL 2.06 GP 7.52 ZAL

PLANETOCENTRIC CONIC

C3 12.559 VHL 3.544

LNCH AZMTH LNCH TIME

90.00 12.47 48 2721.48 -27.79

90.00 5 53 45 4140.64 -1.88

100.00 14 20 11 2423.61 -29.05

100.00 7 4 4 3913.74 -.77

110.00 18 52 28 2134.88 -32.28

110.00 7 48 17 3775.23 2.00

DIFFERENTIAL CORRECTIONS

TOE .0487 TRA -.3108 TC3 3.5239 BAU .6133

ROE -.2570 RRA .0308 RC3 .9617 FAU .24081

FOE .6783 FRA-1.5783 FC-18.5997 8SP 9121

BDE .2616 8RA .3120 BC3 3.6527 FSP 3437

33.276 GAL 2.89 AZL 89.78 HCA 148.81 Sl4A 191.16 ECC .23446

21.064 GAP 4.74 AZP 90.19 TAL 15.50 TAp 164.11 RCA 146.34

57.77 ZAp 146.45 [TS 167.01 ZAE 169.02 ETE 50.26 ZAC 97.87

INC .2190 vl 30.239

ARO 235.98 V2 23.574

ETC 255.70 CLP 147.21

OLA 18.39 RAL 137.81 RAO 6567.5 VEL 11.574 PTH 2.02 VHp 4.645 DpA 2.73 RAp 195.48 ECC 1.2067

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

76.11 357.73 95.65 13 33 10 2121.5 -26.72 67.61

168.67 352.42 61.74 7 2 46 3540.6 -5.64 162.01

54.04 557.57 97.36 15 0 34 1823.6 -27.73 45.49

151.38 351_81 60.12 8 9 18 3315.7 -4.74 144.84

31.48 356.93 101.92 16 28 3 1534.9 -30.30 22.82

139.14 350.07 55.87 8 51 12 3175.2 -2.49 132.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUtRACY

_T 25§4.2 8GR 800.1 SG3 1047.0 ST 192.4 9R 416,4 Ss 564.4

RRT .803§ RRF -.8887 RTF -.9006 CRT -.4207 CRS .8123 CST -.6947

SGB 2676.6 R23 -.2361 R13 -.9123 LSA 682.4 MSA 222.6 SsA 117.3

961 2636.6 $G2 461.4 THA 14.58 EL1 425.7 EL2 170.7 ALF 103.15

LAUNCH OAT[ DEC 9 1964

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP Z32.88 LAP .08

RC 214.210 GL 1.52

PLANETOCENTRIC CONIC

C3 12.500 VHL 3.536

LNCH AZNTH LNCH TIME

90.00 12 48 29

g0.00 5 47 14

100.00 14 20 31

100.00 6 57 53

110.00 15 52 7

110.00 7 42 46

FLIGHT TIME 216.00 ARRIVAL DATE JUL 13 1965

DISTANCE 488.666 EARTH TO MARS

LOL 76.96 VL 33.253 GAL 2.93 AZL 89.84 HCA 149.81SMA 190.73 ECC .23292 INC .1606 vt 30.239

LOP 226.77 VP 21.070 GAP 4.32 AZP 90.14 TAL 15.63 TAp 165.44 RCA 146.50 Apo 235.15 vZ 23.612

GP 7.92 ZAL 57.19 ZAp 145.23 ETS 166.93 ZAE 169,39 ETE 57.03 ZAC 98.23 ETC 255.69 CLP 146.04

OLA 18.04 RAL 137.07 RAO 6567.5 VEL 11.571PTH 2.02 VHP 4.544 DFA 3.17 RAP 195.49 ECC 1.2057

C-I TIME INJ LAT INJ LONG INJ R_ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2706.89 -27.69 75.06 356.78 96.17 13 33 36 2106.9 -26.55 66.58

4153.23 -1.47 169.37 351.54 61.72 6 56 27 3553.2 -5.24 162.72

2410.12 -28.93 53.06 356.61 97.87 15 0 41 1810.1 -27.54 44.53

3925.23 -.38 152.01 350.93 60.11 8 3 18 3325.2 -4.35 145.47

2123.49 -32.11 30.63 355.g5 102.39 16 27 31 1523.5 -30.08 22.01

3784.62 2.36 139,63 349.22 55.89 8 45 50 3184.6 -2.13 133.42

DIFFERENTIAL CORRECTIONS

TOE .0574 TRA -.2939 TC3 3.4888 BAU

ROE -.2307 RRA .0458

FOE .6593 FRA-1.7372

BOE .2572 8RA ,2995

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 232.51 LAP .03

RC 216.258 GL .95

PLANETOCENTRIC CONIC

C3 12.447 VHL 3.528

LNCH AZMTH LNCH TIME

90.00 12 49 40

90.00 5 40 22

100.00 14 21 19

100.00 6 51 24

110.00 15 52 11

110.00 7 37 1

DIFFERENTIAL CORRECTIONS

TOE .O671 TRA -,283§

ROE -.2440 RRA .0621

FOE .6327 FR4-1.9020

8DE .2530 BRA .2902

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

.6088 SGT 2519.8 9GR 848.9 $63 1096.2 ST 192.4 SR 407.6 SS 564.3

RC3 1.0482 FAU .25097 RRT .8188 RRF -.9076 RTF -.8986 CRT -.5059 CRS .7904 CST -.7464

FC-17.3816 BSP 9054 9GB 2658.9 R23 -.2530 R13 -.9128 LSA 677.1HSA 222.4 SgA 117.2

BC3 3.6429 FSP 3608 SG1 2617.2 SG2 469.2 THA 15.95 EL1 421.2 EL2 160.6 ALF 105.79

FLIGHT TIME 218.00 ARRIVAL DATE JUL 15 1965

DISTANCE 492.392 EARTH TO MARS

LOt_ 76.96 VL 33.230 GAL 2.98 AZL 89.90 HCA 150.81SMA 190.32 ECC .23147 INC .0992 vl 30.239

LOP 227.77 VP 21.077 GAp 3.92 AZP 90.09 TAL 15.95 TAp 166.76 RCA 146.27 APO 234.37 V2 23.650

GP 8.36 ZAL 56.65 ZAp 143.98 ETS 166.84 ZAE |69.60 ETE 64.47 ZAC 98.61ETC 255.68 CLP 144.83

DLA 17.65 RAL 136.36 RAO 6567.5 VEL 11.569 pTH 2.02 VHp 4.446 OpA 3.65 RAp 195.48 ECC 1.2048

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.75 -27.57 73.89 355.85 96.74 13 34 30 2090.8 -26.35 65.44

4167.55 -1.01 170.17 350.68 61.70 6 49 50 3567.5 -4.78 163.53

2395.18 -28.79 51.97 355.66 98.42 15 1 14 1795.2 -27.32 43.47

3938.35 .07 152.72 350.08 60.11 7 57 2 3338.3 -3.91 146.20

2110.88 -31.93 29.69 354.98 102.92 16 27 22 1510.9 -29.82 21.11

3795.42 2.77 140.19 348.39 55.92 8 40 17 3195.4 -1.72 133.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.4416 8AU .6034 $GT 2478.4 SGR 903.8 SG3 1146.3 ST 195.5 SR 398.2 SS 563.2

RC3 1.1415 FAU .26130 RRT .8310 RRF -.9239 RTF -.8961 CRT -.5915 CRS .7662 CST -.7850

FC-18.1745 8SP 8973 SG.B 2638.1 R23 -.2696 R13 -.9133 LSA 671.0 MSA 224.2 5SA 116.0

8C3 3.6260 FSP 3788 SGl 2594.0 962 480.3 THA 17.48 EL1 417.3 EL2 150.4 ALF 108.71

1900



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 196_)
i

LAUNCH DATE DEC S 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 17 1965

NELiO£EMTRIC CONIC

RL 141.33 LAL .00

RP 25Z.14 LAP .02

RC 218.287 GL .33

PLANI[TOC[NTM]C CONIC

CS 12.$99 VHL 3.521

LNCM A2MTH LNCH 71146

90.00 12 S1 21

90.00 5 33 10

100.00 14 22 36

100.00 6 44 36

110.00 tS 52 40

110.00 • 31 2

DIFFERENTIAL C(_RMECTIONS

TDE .0786 'IRA -.2731

ROE -.2384 RRA .0799

FDE .5941FRA-2.0754

BOE .2491BRA .2846

DISTANCE 496.133 EARTH TO MARS

LOt- T6.96 VL 33.209 GEL 3.02 kZL 89.96 HCA 151.81 SMA 189.94 ECC .23009 IMC .0313 V1 30.Z39

LOP 228.78 Vp 21.087 GAP 3.32 AZP 90.03 TAL 16.24 TAp 168.06 RCA 146.23 APO 233.84 V2 23.689

6P 8.83 ZAL 56.14 ZAP 142.68 ETS 166.74 ZAE 169.60 ETE 72.34 ZAC 99.02 ETC 255.66 CLP 143.59

DLA 17.21RAL 135.67 RAD 6567.5 VEL 11.567 PTH 2.02 VHp 4.352 DpA 4.17 RAp 195.47 ECC 1.2041

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH ]NJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2873.00 -27.42 72.62 554.92 97.36 13 35 54 2073.0 -26.12 64.19

4183.67 -.49 171.07 349.84 _1.69 6 42 54 3583.7 -4.27 164.43

_378.73 -28.&2 50.78 554.73 99.03 15 2 15 1778.7 -27.07 42.$1

3953.17 .57 153.54 349.25 60.11 7 50 29 3353.2 -3.41 147.01

2096.96 -31.71 28.66 354.01 103.49 16 27 37 1497.0 -29.53 20.13

3807.70 3.24 140.84 347.58 55.95 8 34 30 3207.7 -1.25 134.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3 3.3856 BAU .5979 SGT 2432.7 SGR 965.7 SG3 1198.1 ST 202.4 SR 38•.6 SS 560.3

RC3 1.2429 F&U .27197 RRT .8405 RRF -.9379 RTF -.8929 CRT -.6759 CRS .•369 CST -.8058

FC-18.9892 8SP 8873 SG8 2617.4 R25 -.2854 R15 -.9140 LSA 663.2 NSA 229.1 SSA 113,4

BC3 3.6066 FSP 3989 SGI 2570.1SG2 495.3 THA 19.19 EL1 414.4 EL2 139.5 ALF 112.07

LAUNCH DATE DEC 9 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 231.76 LAP -.02

RC 220.299 GL -.33

PLANETOCENTRIC C(_IC

C3 12.35• VHL 3.515

LNCH AZIATH LNCH TINE

90.00 12 53 34

90.00 5 25 $8

100.00 14 24 24

IOO.OO 6 37 28

110.00 15 53 34

110.00 • 24 47

DIFFERENTIAL CORRECTION9

TDE .0901 TEA -.2045

RDE -.2281RRA .0995

FDE .5475 FRA-2.ZS70

BOA .2452 5RA .2826

DISTANCE 499.888 EARTH 10 MARS

LOL 78.96 VL 33.189 GAL 3.06 AZL 90.03 HCA 152.82 SNA 189.57 ECC ,22879 INC .03Zl vl 30.239

LOP 229.78 VP 21.10_), GAP 3.12 AZP 89.97 TAL 16.53 TAp 169.55 RCA 146.20 APO 232.95 V2 23.728

GAP 9.34 ZAL 55.67 2AP 141.34 ETS 166.64 ZAE 169.39 ETE 80.54 ZAC 99.A5 ETC 255.65 CLP 142.32

DLA 16.71RAL 135.00 RAD 6567.5 VEL 11.565 pTH 2.02 VHP 4.262 DpA 4.74 RAp 195.44 ECC 1.2034

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2653.35 -27.24 71.22 354.00 98.04 13 37 48 2053.6 -25.85 62.83

4201.67 .09 172.07 349.02 61.68 6 35 38 3601.7 -3.69 165.44

2360.67 -28.42 49.47 353.79 99.69 15 3 44 1760.7 -26.79 41.05

3969.78 1.13 154.45 348.44 60.13 7 43 38 3369.8 -2.85 147.93

2081.65 -31.46 27.54 353,05 104.11 16 28 16 1481.6 -29.20 19.08

3821.57 5.77 141.56 346.80 56.00 B 28 28 3221.6 -.72 135.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.3163 OAU .5917 SGT 2_79.1SGR 1035.0 SG3 1250.7 ST 211.4 SR 376.3 SS 558.3

RC3 1.3526 FAU ,28278 RRT .84k73 RRF -.9496 RTF -.8889 CRT -.7475 CRS .7049 CST -.8031

FC-19.8112 BSP 8794 SG8 2594.5 R23 -.2994 R13 -.9151 LSA 635.6 MSA 237.1 SSA 109.1

Be3 3.5815 FSP 4162 581 254_.0 SG2 514.2 •HA 21.14 EL1 412.1ELZ 128.2 ALF 115.41

LA_C_ DA;E OEC 9 1964 FLIGHT TIME 224.00 ARRIVAL 0ATE JUL 21 1965

HELIOCENTRIC CONIC

RL 147.55 LAL .DO

RP 231.38 LAP -.05

RC 222.292 GL -1.04

pLAN(TOC(NTRIC CO4NIC

C3 12.321VHL 3.510

LNCH AZMTH LHCH TIME

90.00 12 56 20

90.00 5 17 38

1OO.OO 14 26 41

100.00 6 29 58

110.00 15 54 55

110.O0 7 18 14

OIFFERENTIAL CORRECTIONS

TOE .1035 TRA -.2595

RDE -.2184 RRA .1209

FDE .4833 FRA-2.A445

BDE .2416 8RA .2862

DISTANCE 503.657 EARTH TO MARS

LOL 76.96 _L 33.170 G&L 3.09 AZL 90,11HCA 153.63 SHE 189.23 ECC .22781 INC .1074 V1 SO.239

LOP 230.79 vP 21.114 GAP 2.74 AZp 89.90 TAL 16.80 TAp 170.63 RCA 146.17 APO 232.29 v2 23.766

GP 9,88 ZAL 55.23 ZAP 139.97 ETS 168.53 ZAE 168.94 ETA 88.11 ZAC 99.92 ATE 255.83 CLP 141.00

DLA 16.15 RAL 134.35 RAD 6567.5 VEL 11.563 pTH 2.02 VHp 4.176 Dpk 5.36 RAp 195.39 ACE 1.2028

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME POCST TIM INJ 2 LAT INJ Z LONG

2632.29 -27.03 69.70 353,08 98.77 13 40 12 2032.3 -25.54 61.35

4221.87 .74 173.19 348.22 61.69 6 28 0 3621.7 -3.05 166.56

2540.90 -28.18 48.05 352.88 100.40 15 5 42 1740.9 -26.46 59.67

3988.30 1.76 155.47 347.66 60.15 7 36 26 3388.3 -2.23 148.94

2064.8A -31.18 26.31 352.09 104.79 18 29 20 1464.8 -28.85 17.90

3537.12 4.36 142.38 346.03 56.06 8 22 11 3237.1 -.12 136.16

MID-COURSE ExECUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

TC5 3.2567 BAU .5857 SGT 2320.8 SG.R 1112.3 SG3 1304.6 ST 224.9 SR 363.2 SS 554.9

RC3 1.4720 FA_ .20385 RRT .8512 RRF -.9594 RTF -.8838 DR• -.8101CRS .6653 CST -.7756

FC-20.6477 BSP 8696 SGB 2573.6 R23 -.3118 R13 -.9163 LSA 646.1NSA 249.6 SSA 103.5

BE3 3.5558 FSP 4351 SG1 2516.7 SG2 538.3 THA 23.52 ELi 411.0 EL2 116.5 ALF 119.22

LAUNCH DATE DEC 9 1964 FLIGHT TIM( 226.00 ARRIVAL DATE JUL 23 1965

EARTH TO MARS

188.91ECC .22641 INC .1900 Vl 50.239

171.89 RCA 146.14 APO 231.68 V2 25.807

95.36 ZAC 100.43 ATE 255.61CLP 139.66

HELIOCENTRIC COliC DISTANCE 507.439

RL 147.33 LAL .O0 LO_ 76.96 VL 33.152 GAL 3.12 AZL 90,19 HCA 154.85 SMA

RP 231.O1 LAp -.OS LOP 231.81 VP 21.130 GAP 2,36 AZP 89.83 TAL 17.05 TAp

RC 224.266 GL -1.80 GP 10.48 ZAL 54.83 ZAP 138.54 ETS 166,42 Z_ 168.26 ETA

PLANETOCENTRIC CONIC

C3 12.290 VHL 3.506 OLA 15.55 RAL 133.71RAD 6567.5 V(L 11.562 pTH 2.02 VHp 4.094 DpA 6.04 RAp 195,54 ECC 1.2025

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 12 59 39 2609.12 -26.78 68.05 352.17 99.56 13 43 B

90.00 5 9 15 4243.80 1.45 174.42 347,45 61,72 6 19 59

100.00 14 29 31 2319.30 -27.91 46.50 351.93 101.17 15 8 10

100.00 6 22 4 A008.85 2.45 156.59 346.89 60.20 7 28 53

110.O0 15 56 44 2046.42 -30.85 2A.98 551.13 105.51 16 30 50

110.O0 • 11 21 3854.49 5.02 143.29 345,29 56.14 8 15 35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ,1189 TRA -.2551TC3 3.1456 BAu .5800 SGT 2256.0 SG,R 1198.4 SG3 1359.2

ROE -.2073 RRA .1447 RC3 1.6017 FAU .30502 RRT .8526 RRF -.9676 RTF -.8779

FOE .4025 FRA-2.6440 FC-21.4857 B_P 8586 SGB 2554.6 R23 -.3206 R13 -.9185

BDE .2388 BRA .2933 BC3 3.5301FSP 4543 SGI 2490.8 SG2 567.3 THA 25.80

POCST TIM INJ 2 LAT INJ 2 LONG

2009.1 -25.18 59.75

5643.8 -Z.54 167.80

1719.3 -26.08 38.17

3408,8 -1.53 150.07

1446.4 -28.41 16.65

5254.5 .54 137.07

ORBIT DETERMINATION ACCURACY

ST 242.5 SR 548.5 SS 555.4

C_RT -.8643 CRS .6188 CST -.7177

LSA 636.7 MSA 267.8 sSA 96.0

EL1 All.7 EL2 103.2 ALF 129.41
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1. 1964_

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CONIC

RL 14•.33 LAL .00

RIP t3O.iE LAP -.tt

RC 2E8.12E GL -2.63

pLAN[TOCEMTR I C CONIC

C3 IE. tli VHL 3.502

LNCH AZI4TH LNCH T|HE

SO.DO 13 3 33

90.00 5 O 24

100.00 14 32 54

100.00 8 13 44

lEO.DO 15 $9 I

lSO.OO • 4 6

FLIGHT TII4( ZZE.00 ARRIVAL DATE JUL 25 1965

LOL 78.96 VL

LOP 832.83 VP

GP 11.tZ ZAL

DISTARCE 51|.235 EARTH TO MARS

33.138 GAL 3.|5 AZL 90.28 HCA 155.86 SHA 188.Sl [CC .Z2532 INC .ZT8E Vt $0.239

El.t49 GAP t.99 AZP 89.75 TAL 17.28 TAP 173._4 RCA 146.11 APO 231.10 VE 83,847

54.46 ZAP 137.08 ETS 186.3! ZA( 167.36 ETE 101.89 ZAC 100.97 ETC 855.59 CLP 138.Z•

DLA 14.83 RAL 133.09 RAD 6567.5 VEL 11.561PTH 2.02 VHP 4.016 DPA 8.78 RAP 195.28 ECC 1.2019

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM INJ Z LAT INJ E LONG

2583.88 -26.48 88.26 351.25 EGO.41 13 48 36 1983.9 -24.77 58.01

4288.92 2.24 175.79 346.89 61.76 G 11 32 3888.2 -1.55 188.16

8295.72 -27.59 44.82 351.00 102.00 15 11 9 1895.7 -25.85 36.55

4031.60 3.92 157.84 348.15 60.27 7 20 $G 3431.6 -.76 131.32

2028.24 -30.47 23.53 350.17 106.30 16 32 47 1428.2 -87.94 15.85

3873.84 5.76 144.3t 344.56 56.25 8 8 40 3273.8 1.26 I38.08

OIFFEREMTIAL C¢_RECTION8 MID-COURSI[ EXECUTION ACCURACY

TOE .1838 TRA -.8546 TC3 3.0409 BAU .5747 SGT 2t84.2 8GR 1294.0 SG3 1414.0

ROE -.1845 RRA .IT08 RC3 1.7424 FAU .31620 RRT .8511 flRF -.9742 flTF -.8703

FOE .3058 FRA-2.8473 FC-29.3169 BSiP 8511 SG8 2538.7 923 -°3280 R13 -.9214

ROE .2381 BRA .30a8 Be3 3.5047 FSP 4743 SG1 2488.4 $4;9 801.8 THA 28.82

LAUNCH DATE DEC 9 1964 FLIGHT TIN| 930.00

HELIOCENTRIC _IC DISTANCE 515.043

flL 14T.33 LAL .DO LOL 78.98 VL 33.119 GAL 3.18 AZt. 90.37 HCA t58.88 Si4A 188.32 ECC .22429

RIP 230.84 LAP -.13 LOP 233.85 VIP 21,!89 GAP 1.89 AZIP 89.88 TAL 17.50 TAP |74.38 RCA 146.08

RC 828.158 81. -3.54 DIP 11.82 ZAL S4.14 ZAP 13S.ST ITS t88.19 ZAE 166.25 ETE 107.62 ZAC 101.57

pLAN[TOCEMTIt.]LCr.ON|C

C3 |2.250 VHL 3.500 DLA 14,06 RAL 132.48 RAG 6587.5 V(L 11.580 PTH 2.02 VHp 3.943 OPA 7.58

LNCH AZI4TH LNCH TIRE L-I TIN( IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN

8O.OO 13 8 3 2SS8.37 -28.13 84.33 350.33 101.32 13 50 39 1956.4

9O.OO 4 31 2 4893.13 3.11 177,29 343.96 61.84 8 2 37 3695.1

100.00 14 38 51 2289.89 -27.21 43.00 350.07 102.88 15 14 41 1670.0

SOO.OO 8 4 55 4058.75 4.07 159.23 345,43 60.36 7 12 32 3458.7

110.00 18 I 49 2004.15 -30.04 21.95 349.20 107.14 16 35 13 1404.2

110.00 8 58 27 3895.35 8.57 145.44 343.88 56.38 8 1 22 3295.3

DIFFERENTIAL CCRRECTI_N8 RID-COURSE EXECUTION ACCURACY

TOE .1494 TRA -.8585 TC3 2.9233 8AU .5708 SGT 9103.8 St, At 1400.3 883 1469.0

ROE -.1798 RRA .2000 RC3 !.8958 FAU .32738 RRT .8489 RRF -.9797 RTF -.8611

FOE .1888 FRA-3.OE01 FC-23,1377 8SP 8441 SGI! 2528.9 923 -.3286 RI3 -.9255

BO( .R335 BRA .3253 Re3 3.4841 FSP 4936 $81 2448.3 $82 841.1 THA 31.63

QRBIT DETERNINATION ACCURACY

ST 282.2 SR 331.8 SS 555.2

CRT -.9028 CR3 .5684 CST -.6352

LSA 828.S MSA 890.4 SSA 67.9

ELI 413.1 EL2 90.8 ALF 127.62

ARRIVAL DATE JUL 27 1965

EARTH TO MARS

INC .3733 Vl 30.239

APO 230.56 VZ 23.687

ETC 255.57 CLP 136.85

RAP 195.21ECC 1.2016

INJ Z LAT INJ 2 LONG

-84.30 56.23

-.68 270.66

-25.16 34.CO

.tO 258.•0

-27.40 13.73

2.10 139.20

ORBIT DETERMINATION ACCURACY

ST 283.7 SR 313.3 S_ 583.0

CRT -.9291 CR$ .5156 CST -.5867

LSA 823.0 MSA 3t8.2 SSA 79.1

ELI 415.2 EL2 79.2 ALF 231.95

LAUNCH DATE DEC g 1964

HELIOCEMTR|C CONIC

RL 24T.33 LAL .OO LOL 78.98 VL 33.104 GAL

RP 228.88 LAP -.18 LOP 234.87 Vp 21.191 GAP 1.26 AZP 89.56 TAL 17.70 TAP 175.60 RCA 246.06 APO 230.03

RC E3O.OT8 8L -4.52 GP 22.59 ZAL 53.68 ZAP 134.0I (73 I86.08 ZAE 264.97 ETE 112.54 ZAC 102.22 ETC 255.54

PLAN[TOCENTRIC CONIC

CS 12.241 VHL 3.499 OLA 13.20 RAL 132.68 RAD 6587.5 VEL 11.560 pTH 2.02 VHP 3.874 DPA 8.45 RAp 195.14

FLIGHT TIN( 232.00 ARRIVAL DATE JUL 29 1965

DISTANCE 518.863 EARTH TO MARS

3.20 AZL 90.48 HCA 157.91 SMA 288.06 (CC .22332 |NC .4784 Vl 30.239

V2 23.927

CLP 135.39

LNCH AZMTH LNCH T|ME L-I TIME |NJ LA7 IHJ LONG IN_ RT ASC INJ AZ147H INJ TIN( PO CST TIM |NJ 2 LAT

90.00 13 13 tE 2528.42 -95.71 62.23 349.40 102.29 13 55 18 1926.4 -23.76

80.00 4 42 6 4324.60 4.06 178.95 345.26 81.95 5 53 l0 3724.8 .27

200.00 14 41 25 2241.9t -26.77 41.03 349.13 I83.83 15 18 4? I841.9 -24.80

200.00 S 53 33 4084.54 S.Ot t60,78 344,73 80.49 7 3 38 3484.5 1.04

120.00 16 5 8 1979.95 -29.54 20.24 348.23 108.04 16 38 8 1380.0 -28.79

110.00 G 48 20 3918.98 7,47 146.71 343.22 56,55 7 53 39 3319.3 3.02

DIFFERENTIAL C.(:RREC•ION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1882 TRA -.2617 TC3 2.7919 8AU .5879 SGT 20_1.1 8GR 1517.5 SG3 1522.T ST 308.2 SR 292.8 SS 578.8

ROE -.1817 RRA .2322 RC3 2.0611 FAU .33826 RRT .8392 RRF -.9840 RTF -,8495 CRT -.9423 CR$ .4680 CST -.3962

FOE .OSOO FRA-3.ETS4 FC-23.9227 8SP 8406 SG8 2527.3 923 -.3217 913 -.9310 LSA 622.9 HSA 350.5 SSA 70.0

ROE .2319 BRA .3498 6C3 3.4703 FSP 5138 SGI 2432.5 SG2 885.8 THA 35.45 ELI 418.9 ELI 72.1 ALF 136.33

ECC 1.2015

INJ 2 LONG

54.21

172.31

32.90

154.22

12.14

240.45

LAUNCH DATE DEC 9 1984 FLIGHT TIRE 234.00 ARRIVAL DATE JUL 32 1965

Hi[LIOCENTRIC C_IC DISTANCE 522.898 EARTH TO MARS

RL 147.33 LAL .00 L(:L 78.98 VL 33.089 GAL 3.23 AZL 90.59 HCA 158.93 SMA 187.81 ECC .22240 INC .5921 V2 30.239

RP 298.47 LAP -.91 LOP 235.90 VIP 21.214 GAP .91 AZP 89.45 TAt. 17.88 TAp 176.81 RCA 146.04 APO 229.57 V2 23.968

RC 231.973 GL -5,80 DIP 13.43 ZAL S3.82 ZAP 132.40 ITS 163.94 ZAE Z63.SI ETE 116.72 ZAC 102.93 [TC 255.52 CLP 233.88

PLAN[TOCENTltIC C._I|C

C3 19.244 VHL 3.499 Oi, A 12.25 RAL 131,29 RAD 8567.$ VEL 11,560 PTH 2.02 VHP 3.810 DpA 9.41 RAP 195.08 [CC 1.2015

LNCH AZ14TH LNCH TIRE L-I TIRE INJ LAT INJ LONG IMJ 97 ASC INJ AZMTH INJ TIN( PO CST TIM IHJ 2 LAT INJ 2 LONG

90.00 13 19 2 2493.78 -25.22 59.97 348.46 103.32 14 0 36 1893.8 -23.14 51.92

90.00 4 30 30 4357.52 5.10 180.79 344.58 82.11 5 43 8 3757.5 1.33 174.14

200.00 14 48 39 2211.23 -28.25 38.90 348.18 104.84 15 23 30 1611.2 -23.95 30._L5

100.00 5 45 35 4115.30 6.03 162.47 344.06 60.67 8 54 10 3515.3 2.08 255,92

220.00 18 9 2 1953.43 -28.97 18,39 347.24 109.00 16 41 36 1353.4 -26.10 10.38

110.00 8 38 41 3845.88 8.46 148.13 342.58 56.78 7 45 27 3345.9 4.03 241.84

DIFFERENTIAL C(:RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1825 1lEA -.2703 TC3 2,8451 2AU .5875 SGT 1928,9 SGR 1647.9 SG3 1575.7 3T 332.9 SR 270.8 SS 806.8

ROE -.2405 RRA .2683 RC3 9.2414 FAU .34886 RRT .8278 RRF -.9878 RTF -.8347 CRT -.9368 CR$ .4371 CST -.2808

FOE -.1151 FRA-3.4997 FC-24.8749 Blip 8408 _ 2537.0 923 -.3103 913 -.9380 LSA 833.8 NEA 383.3 $SA 81.2

BOE .2303 BRA .3608 0C3 3.4670 FSP 5328 SGI 2428.4 _ 734.4 THA 39.59 EL1 422.6 EL2 74.8 ALF 241.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

_AUNCH DATE DEC 9 1964

HELIOCENTRIC CO_IE

RL 147.]3 LAL .00

RP 229.09 LAP -.25

RC 233.848 GL -6.78

PLANETOCENTRIC CONIC

C3 12.259 VHL 3.501

LNCH AZMTH LNCH TIME

90.00 13 25 57

90.00 4 19 11

100.00 14 52 34

100.00 5 34 55

llO.O0 16 13 32

110.00 6 30 26

FLIGHT TIME 236.00 ARRIVAL DATE AUG Z 1965

LOL 76.96 VL

LOP 236.93 vp

GP 14.34 ZAL

DISTANCE 526.542

33.076 GAL 3.25 AZL 90.72 HCA 159.96 SMA

21.219 GAP .57 AZF 89.33 TAL 18.05 TAp

33.44 ZAF 130.73 ETS 165.61 ZAE 161.89 ETE

EARTH TO MARS

187.57 ECC .22153 XNC .7177 vl 30.239

178.01RCA 146.02 APO 229.13 V2 24.009

120.23 ZAC 103.71ETE 253.47 CLP 132.34

DLA 11.18 RAL 130.69 RAD 6367.5 VEL 11.361 pTH 2.02 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2438.17 -24.64 57.32 347.52 104.42 14 6 35

4393.67 6.25 182.63 343.93 62.33 5 32 25

2177.71 -25.64 36.39 347.21 105.91 15 28 32

4149.36 7.17 164.36 343.43 60.90 6 44 4

1924.34 -28.31 16.39 346.25 110.02 16 45 37

3975.49 9.56 149.71 341.97 57.03 7 36 41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2096 TRA -.2709 TC3 2.3207 BAU .5758 SGT 1854.2 SGR 1800.0 SG3 1634.5

ROE -.1117 RRA .$121RC3 2.4468 FAU .36070 RRT .8169 RRF -.9904 RTF -.8223

FOE -.3430 FRA-3.7626 FC-23.4721BSP 8232 SGB 2584.2 R23 -.2878 RI3 -.9480

ROE .2377 BRA .4133 BC3 3.5129 FSP 3447 SG1 2463.2 SG2 781.6 THA 43.96

3.731DpA 10.45 RAp 193.01ECC 1.2018

PO CST TIM INJ 2 LAT INJ 2 LONG

1856.2 -22.42 49.56

3793.7 2.50 176.16

1577.7 -23.21 28.64

3349.4 3.23 137.79

1324.3 -25.32 0.49

3375.3 5.16 143.40

ORBIT DETERMINATION ACCURACY

ST 373.0 SR 243.9 SS 639.9

CRT -.8858 CRS .4372 CST -.0450

LSA 671.3 MSA 426.4 SSA 30.3

EL1 433.9 EL2 97.6 ALF 147.92

LAUNCH DATE DEC 9 1964
FLIGHT TIME 238.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC DISTANCE 530.398

RL 147.33 LAL .00 LOt. 76.96 VL 33.064 GAL 3.26 AZL 90.86 HCA 161.00 SMA

R_ 228.70 LAp -.28 LOP 237.96 Vp 21.266 GAp .23 AZP 89.19 TAL 18.20 TAp

RC 233.703 GL -8.09 GP 13.33 ZAL 53.31 ZAp 129.02 ETS 165.68 ZAE 160.13 ETE

PLANETOCENTR 1C CONIC

CS 12.290 VHL 3.306 DLA 9.98 RAL 130.09 RAD 6567.5 VEL 11.562 pTH Z.02 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 33 1 2419.16 -23.93

90.00 4 7 1 4433.73 7.31

100.00 14 59 IT 2140.91 -24.93

100.00 5 23 26 4187.23 8.41

110.00 16 18 44 1892.30 -27.34

110.00 5 20 29 4008.51 10.79

DIFFERENTIAL CORRECTIONS

TOE .2225 TRA -.2903 TC5 2.3323 BAU .5808

RDE -.0811RRA .3571RC3 2.6339 FAU .36989

FDE -.§628 FRA-3.9861 FC-26.0532 6SP 6441

60E .2368 BRA .4602 BC3 3.3346 FSP 5641

EARTH TO MARS

187.35 ECC .22072 INC .8564 vl 30.239

179.20 RCA 146.00 APO 228.71 V2 24.049

123.19 ZAC 104.37 ETC 235.45 CLP 130.76

3.698 DpA 11.59 RAp 194.96 ECC 1.2023

_'_I_LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

5_.87 346.56 105.58 14 13 20 1819.2 -21.58 47.00

185.10 543.31 62.62 5 20 55 3833.8 3.78 178.40

34.09 346.24 107.05 15 34 58 1540.9 -22.36 26.24

166.48 342.83 61.21 6 33 13 3587.2 4.51 159.87

14.21 345.24 111.10 16 30 16 1292.3 -24.42 6.43

131.50 541.40 37.37 7 27 17 3408,6 6.41 145.14

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1743.1 8GR 1958.7 SG3 1680.6 ST 394.3 9R 228.7 SS 720.3

RRT .7942 RRF -.9926 RTF -.7970 CRT -.7890 CRS .3071 CST .0838

SC_ 2622.0 R25 -.2628 R13 -.9573 LSA 730.7 MSA 437.0 SSA 43.8

861 2465.6 862 834.6 THA 49.19 EL1 437.9 EL2 126.3 ALF 132.98

LAUNCH DATE GEC 9 1964 FLIGHT TIME 240.00

HELIOCEN]RIE COI_IC

RL 147.33 LAL .00

RP 226.31 LAP -.31

RC Z37.337 GL -9.55

PLANETOCENTRIC CONIC

C3 12.342 VHL 3.513

LNCH AZMTH LNCH TIME

90.00 13 41 20

90.00 3 53 53

100.00 15 6 32

100.00 5 11 2

110.00 16 24 41

110.00 6 9 43

DISTANCE 534.265

LOL 76.96 VL 33.05Z GAL 3.28 AZL 91.01HCA 162.03 SMA

LOP 239.00 VP 21.294 GAP -.10 AZP 89.04 TAL 18.33 TAp

GP 16.46 ZAL 33.25 ZAp 127.25 ETS 165.33 ZkE 158.2] ETE

ARRIVAL DATE AUG 6 1965

EARTH TO MARS

187,15 ECC .21995 INC 1.0114 vl 30.239

180.57 RCA 145.99 APO 228.31V2 24.090

125.63 ZAC 105.53 ETC 255.38 CLP 129.13

DLA 8.63 RAL 129.49RA0 6567.5 VEL 11.564 pTH 2.02 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASE INJ AZMTH INJ TIME

2376.35 -23.14 52.00 345,59 106.80 14 20 56

4478.33 6.90 187.64 342.75 63.01 5 8 31

2100.47 -24.10 31.38 345.26 108.24 15 41 53

4229.46 9.79 168.86 342.27 61.62 6 21 31

1856.98 -26.65 11.85 344.22 112.24 16 55 38

4043.72 12.14 153.32 540.87 57.80 7 17 8

OIFFERENTIAL CORRECTIONS MID-CouRSE ExECuTION ACCURACY

TDE .2332 TRA -.3121TC3 2.1337 BAU .3916 SGT 1630.9 SGR 2133.0 SG3 1722.9

RDE -.0416 RRA .4083 RC3 2.8817 FAU .37826 RRT .7644 RRF -.9943 RTF -.7651

FDE -.8179 FRA-4.2137 FC-26.5327 OSP 8703 SGB 2686.6 R25 -.2299 RI3 -.9674

ODE .2392 BRA .5139 8C3 3.5856 FSP 5817 SGI 2536.7 SG2 683.1 THA 54.81

LAUINCH DATE DEC 9 1964 FL| GHT TINE 242.00

HELIOCENTRIC CONIC DISTANCE 538.144

RL 147.33 LAL .00 LOt. 76.96 VL 33.041 GAL 3.29 AZL 91.19 HCA 163.08 SMA

RP 227.92 LAp -.33 LOP 240.04 VP 21.324 GAP -.43 AZP 88.87 TAL 18.45 TAp

RC 239.330 GL -11.17 GP 17.70 ZAL 33.26 ZAp 125.42 ET9 165.43 ZAE 136.18 ETE

PLANETOCENTRIC CONIC

C3 12.421VHL 3.324 DLA 7.12 RAL 128.87 RAD 6567.5 VEL 11.568 pTH 2.02 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 13 50 40 2329.22 -22.18 48.88 344.61 108.07 14 29 29

90.00 3 39 35 4520.20 10.43 190.50 342.24 63.52 4 55 3

100.00 15 15 23 2033.87 -23.12 28.43 344.27 109.50 15 49 41

100.00 4 57 31 4276.78 11.31 171.56 341.78 62.14 6 8 48

110.00 16 31 27 1617.93 -25.62 9.28 345.19 113.44 17 1 45

110.00 5 37 38 4087.49 13.65 155.82 340.41 58.35 7 6 6

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .2468 TRA -.3366 TC3 1.9227 8Au .6093 SGT 1518.0 $_ 2332.0 SG3 1760.7

ROE .0038 RRA .4674 RC3 3.1249 FAu .38361 RRT .7247 RRF -.9957 RTF -.7239

FDE-1.1214 FRA-4.4470 FC-26.6760 OSp 9033 660 2782.6 R23 -.1910 R13 -.9772

BDE .2488 BRA .5760 BC3 3.6690 FSp 3961 SG1 2522.5 SG2 930.2 THA 60.71

3.652 DpA 12.83 RAp 194.92 ECC 1.2031

PO CST TIM INJ 2 LAT INJ 2 LONG

1776.4 -20.62 44.23

3878.3 5.21 180.90

1500.5 -21.38 23.63

3629.5 5.92 162.21

1257.0 -23.40 4.19

3445.7 7.80 147.11

ORBIT DETERMINATION ACCURACY

ST 416.0 SR 222.6 SS 800.7

CRT -.6019 CRS .6380 CST .Z035

LSA 817.8 MSA 440.0 SSA 37.4

ELt 441.0 ELZ 167.7 ALF 158.96

ARRIVAL DATE AUG 8 1965

EARTH TO MARS

186.96 ECC .2t923 INC 1.1853 vl 30.239

181.53 RCA 145.97 Apo 227.93 v2 24.132

127.65 ZAC 106.59 ETC 235.32 CLP 127.47

3.612 DpA 14.20 RAp 194.91ECC 1.2044

PO CST TIN INJ 2 LAT INJ 2 LONG

1729.2 -19.50 41.23

3928.2 6.79 183.71

1455.9 -20.25 20.81

3676.8 7.49 164.84
o

1217.9 -22.23 1.77

3487.3 9.]6 149.]4

ORBIT DETERMINATION ACCURACY

ST 438.8 SR 239.1 SS 905.8

CRT -.3131CRS .7936 CST .3131

LSA 936.4 MSA 438.7 SSA 31.5

EL1 447.3 EL2 222.8 ALF 167.06
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 196A)

LAUNCM DATE 0EC S 19S4

HELIOCENTRIC CONIC

RL 147.63 "LAL ,00

RP 227. SS LAP -.38

RC 241.142 GL -12.98

pLAN(TOCENTR i C CONIC

CS 12.537 VHL S.$4|

LNCH AZI4TH LMCH TIME

90.00 14 I 10

90.00 $ 26 65

100.00 15 25 4

100.00 4 42 42

110.00 16 39 10

110.00 S 45 5

FLIGHT TIME 244.00 ARRIVAL DATE AUG 10 1965

DISTANCE 542.034 EARTH TO MARS

LOL 76.96 VL $3.061GAL 3.$0 AZL 91.38 HCA 164.12 RMA 186.78 ECC .21855 INC 1.$818 vl S0.239

LOP Z41.09 VP Z1.$55 GAP -.75 AZP 88.67 TAL 18.55 TAp 182.67 RCA 145.96 APO 227.60 VZ 24.173

6P 19.06 ZAL 5S.S? ZAP 123.SS ET6 16§.S0 ZAE 154.00 (TE 129.31 ZAC 107.78 ETC 255.24 CLP 125.77

OLA 5.41RAL 128.22 RAO 6567.5 VEL 11.573 PTH 2.02 YHP 3.5810PA 15.70 RAP 194.94 ECC 1.2063

L*i TIME INJ LAT INJ LOki6 INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2277.10 -21.04 45.48 $46.66 109.41 14 $9 7 1677.1 -18.20 37.96

4564.2? 12.11 193.76 341.60 64.21 4 40 19 3984.S 8.54 186.90

2006.S0 -21.96 ZS.2Z 343.27 110.81 15 56 $1 1406.5 -18.96 17.73

4330.11 12.99 174.66 341.35 62.84 5 54 52 $730.1 9.24 167.64

1774.60 -24.4Z 6.49 342.15 114.70 17 6 45 1174.6 -20.86 359.16

4134.7? 1_.$2 158.47 540.02 59.06 6 $4 0 $534.8 11.10 151.90

DIFFERENTIAL r._ItRECTIONS

TOE .2600 TRA -.SQS4 TC$ t.6964 OAU .6648

ROE .0627 RRA .S356 RCS 3.5850 FAU .39161

FOE-1.4682 FRA-4.6811 FC-27.0424 B_ 6466

BIDE .2675 BRA .6484 BCS 3.7872 FSP 6078

MID-COURSE EXECUTION ACCURACY

SGT 1405.8 $GR 2552.$ 863 1792.2

RRT .8718 RRF -.9967 RTF -.6692

SG8 2913.9 RZ3 -.1497 R13 -.9854

SG1 2748.6 A_Z 967.6 THA 66.64

LAUNCH OATE OEC R 1964 FLIGHT TIME 246.00

HELIOCENTRIC C4_IC

RL 14T.33 LAb .00

RP 227.14 LAP -.41

RC 242.914 GL -15.03

PLANETOCENTRIC CONIC

C3 12. 702 VHL 3.564

LNCH AZI4TH LNCH TIME

90.00 14 13 S

90.00 3 6 35

100.00 15 38 1

100.00 4 26 18

110.00 14 47 56

110.00 S 30 49

ORBIT DETERMINATION ACCURACY

ST 458.3 RR 289.3 83 1064.8

CRT -.0096 CRS ,9080 CST .4003

LSA 1084.3 MSA 466.8 SSA 26.3

EL1 468.4 EL2 289.2 ALF 179.42

ARRIVAL DATE AU; 12 1965

DISTANCE 545.234

LOt. 78.96 VL 33.021 GAL 3.50 AZt. 91.61 HCA 165.17 Si4A 186.62 ECC .21791

LOP 242.14 VlP 21.387 GAP -1.06 AZP 88.45 TAL 18.64 TAP 183.80 RCA 145.95

GP 20.§R ZAL 53.58 ZAP 121.58 [78 186.19 zAE 151.66 ET( 130.64 ZAC 109.12

DLA 3.47 RAL. 127.54 RAID 8S67.S VI[L 1t.580 PTH 2.03 VHP 3.560 OPA 17.37

L*! TIM( IMJ LAT INJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2219.17 -19.68 41.77 342.$6 110.78 14 SO 2 1619.2

4647.78 13.96 IRT.5| 341.47 65.11 4 24 2 4047.8

1851.57 -20.59 21.71 34E.28 112.16 16 6 32 _351.6

4390.61 14.84 178.16 341.03 63176 S $9 26 3780.6

1728.32 -23.01 3.45 341.11 t16.01 17 16 45 1126.S

4188.62 17.18 161.55 532.75 58.98 6 40 38 3588.6

DIFFERENTIAL CCItRECTION$

TOE .2700 TRA -.3981 TCS 1.4614 BAU .6686

ROE .1344 RRA .6142 tiC3 3.6560 FAU .39538

FOE-I.8602 FRA-4.905S FC-2&.9485 B_P 10073

80E .S026 BRA .7S20 BC3 3.9375 FRP 6167

EARTH TO MARS

INC 1.6066 vl $0.239

AFq:) 227.28 V2 24.214

ETC 265.15 CLP 124.02

RAP 195.01ECC 1.2090

ZNJ 2 LAT INJ 2 LONG

-16.68 34.$8

10.49 190,96

-17.40 14.$7

11.19 171.27

-19.$2 356_25

13.06 154.84

ORBIT DETERMINATION ACCURACY

ST 4TS.8 SIR 377.2 SS 1187.0

CRT .2260 CR3 .9647 CST .4684

LSA 1262.3 MSA 428.5 SSA 21.8

EL1 492.7 ELI 354.9 ALF 21.98

MID-COURSE EXECUTION ACCURACY

_T 1298.0 SGR 2?96.0 8GS 1813.0

RRT .sRgs RRF *._M)?G RTF -.$963

S_ 3022.6 R23 -.1099 R13 -.9915

SGI 2917.4 662 995.7 THA 72.32

LAUNCH DATE DEC 9 1964

HELIOCEMTRIC CONIC

RL 147.33 LAL .00

RP 226.76 LAP -.44

RC 244.666 GL -17.36

PLAN[TOCENTRIC CONIC

CS 12.964 VHL S.596

LNCH AZMTH LNCH TIME

90.00 14 26 34

90.00 2 47 12

100.00 15 46 29

IO0.OO 4 7 $7

110.00 16 58 5

110.00 S 14 51

FLIGHT TIME 246.00 ARRIVAL DATE dUG 14 1965

LO(. 76.96 VL

LQP 243.19 Vp

GP 22.31 ZAL

DISTANCE 549.845 EARTH TO MARS

33.012 GAL 3.31 AZL 91.87 HCA 166.22 SMA 186.46 ECC .21761 INC 1.8652 vl 30.239

21.420 GAP -1,36 AZP 88.16 TAL 18.70 TAp 184.92 RCA 145.94 APO 226.98 V2 24.256

56.92 ZAP 119.57 [TS 165.09 ZAE 149.17 [TE ISI.71 ZAC 110.62 ETC 255.03 CLP 122.23

DLA 1.26 RAL 126.60 RAO 6567.5 VEL 11.$90 PTH 2.03 VHp S.560 DpA 19.21 RAp 195.16 ECC 1.2129

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ'MTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2164.39 -18.06 37.71 342.71 112.18 IS 2 28 1654.4 -14.90 30.46

4720.$4 15.99 201.87 $41.27 66.32 4 5 52 4120.3 12.65 194.78

1890.12 -18.96 17.87 341.31 116.SS 16 20 0 1290.1 -_S.62 10.68

4459.84 14_68 182.29 340.85 64.96 S 22 17 $859.8 16.$6 175.26

1672.30 -21.36 .12 340.10 117.35 17 2S $7 1072.3 -17.52 $53.09

4260.41 19.24 165.16 339.59 61.19 6 25 42 $660.4 15.25 158.29

DIFFEREMTIAL CORRECTIONS MID-COURSJ[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2771 TRA -.4666 TCS 1.2140 8AU .7128 SGT 1199.8 S_R 5071.5 _ 1824.1 ST 488.8 SR 507.0 Ss 1667.4

ROE .2311RflA .70T3 RCS 3.9392 FAU .38705 RRT .S051RRF -.9982 RTF -.4991 CRT .3804 CRS .9676 CST .5178

FOE-2.3094 FRA-S.1273 FC-26.$764 2SP 10766 _ 3297.S R23 -.0746 R13 -.9964 LSA 1478.7 MSA 422.7 SSA 17.9

BIDE .3608 BRA .8608 8CS 4.1220 FRP 6196 SGI 3137.5 662 1015.2 TEA 77.56 EL1 586.4 ELI 391.5 ALF 47.75

LAUNCH DATE DEC 4 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC C(_IIC DISTANCE SS3.T66 EARTH TO MARS

2.1671 vl 30.239

226.71 V2 24.297

254.89 CLP 120.40

RL 147.53 LAb .00 LOL 76.98 VL 33.004 GAL 3.31 AZL 92.17 HCA 167.27 SMA 186.32 ECC .21674 INC

RP 226.36 LAp -.46 LOP 244.24 vP 21.456 SAP -1.66 AZP 87.89 TAL 18.76 TAP 186.03 RCA 145.94 APO

tiC 246.398 GL -20.01 GP 24.24 ZAL 54.42 ZAP 117.48 ETS 165.00 zAE 146.$0 ETE 162.$3 ZAC 112.33 ETC

PLAN(TOCENTRIC CONIC

C3 13.241VHIL 5.642 OLA -1.27 RAL. 126.00 RAO 8SGT.S VEL 11.604 PTH 2.03 VHP 3.554 OPA 21.25 RAP 196.$9 ECC 1.2162

LNCH AZMTH LNCH TIM( b-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 42 6 2081.40 -16.15 33.22 340.82 113.59 tS 16 47 t481.4 -12.60 26.12

90.00 2 26 15 4804.12 16.21 207.01 541.27 67.93 3 45 19 4204.1 15.06 199.76

100.00 16 2 51 1820.91 -17.05 13.64 340.39 114.96 16 SS 12 1220.9 -13.52 6.61

100.00 3 47 11 4539.84 19.12 187.16 340.87 66.$7 S 2 SO 3939.8 15.78 179.97

110.00 17 9 44 1611.53 -tR.41 366.48 339.12 118.70 17 36 36 1011.5 -15.43 349.62

110.00 4 56 47 4321.98 21.$3 |69.42 339.66 62.79 6 8 49 3722.0 17.72 162.37

DIFFERENTIAL CCRflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2776 TWA -.4608 TC3 .8SOT DAU .7664 $GT 1114.8 SGR 5574.0 SG3 1816.9 ST 492.7 3R 677.9 SS 1564.2

ROE .3447 RRA .8166 RC3 4_2170 FAU .59499 RRT .3710 RRF -.9986 RTF -.3662 CRT .4636 CRS .9956 CST .5422

FDE-2.7924 FRA-S.$232 FC-25.7660 DS4P |1709 $GB 3555.4 R25 -.0453 R15 -.9976 LSA 1724.9 MSk 416.5 SSA 14.7

DO( .4466 DflA .9466 DCS 4.3228 FSP 6194 $61 5401.8 662 1026.7 THA 82.31 EL1 736.0 EL2 402.7 ALF 62.S0
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE OEC 9 1964 FLIGH1 TIME 252.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC DISTANCE 557.698 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 32.997 GAL 5.31 AZL 92.52 HCA 168.33 SMA 186.19 ECC .21621 INC 2.5256 vl 30.239

RP 225.97 LAP -.51 LOP 245.30 VP 21.491 GAp -1.95 AZp 87.53 TAL 18.79 TAp 187.12 RCA 145.94 APO 226.45 V2 24.339

RC 248.110 GL -23.05 GP 26.42 ZAL 55.13 ZAp 115.32 ETS 164.94 ZAE 145.64 ETE 133.15 ZAC 114.28 ETC 254.70 CLP 118.55

PLANETOCENTRIC CONIC

C5 13.725 VML 3.705 DLA -4.18 RAL 125.10 RAD 6567.5 VEL 11.624 pTH 2.04 VHP 5.577 DpA 23.55 RAp 195.75 ECC 1.2259

LNCH AZNTH LNCH TIME L-] TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 O 12 1998.40 -13.80 28.24 540.02 !14.97 15 35 30 1398.4 -10.35 21.29

90.00 I 59 58 4902.09 20.60 213.21 541.53 70.13 5 21 41 4302.1 17.71 205.75

100.00 16 19 35 1742.32 -14.71 8.96 339.57 116.32 16 48 37 1142.3 -11.06 2.07

100.00 3_23 17 4633.40 21.54 193.07 341.16 68.76 4 40 30 4053.4 18.46 185.63

110.00 17 23 20 1542.74 -17.11 352.47 338.23 120.05 17 49 3 942.7 -12.99 345.79

110.00 A 36 1 4405.74 24.05 174.62 339.99 64.94 5 49 27 5805.7 20.47 167.31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2735 TRA -.5524 TC3 .6835 BAU .8324 SGT 1058.9 SGR 3715.3 SG3 1792.0 ST 490.4 SR 901.3 SS 1784.7

RDE .5044 RRA .9463 RC5 4.4847 FAU .38929 RRT .2041RRF -.9990 RTF -.1987 CRT .5034 CRS .9985 CST .5484

FGE-3.3291 FRA-5.496T FC-24.5555 BSP 12782 SG8 3862.7 R23 -.0228 RI3 -.9987 LSA 2017.1MSA 411.5 SSA 11.9

ROE .5738 8RA 1.0858 BC5 4.5365 FSP 6108 SG1 3722.1SG2 1032.7 THA 86.40 EL1 942.7 EL2 405.1 ALF 71.05

LAUNCH DATE DEC 9 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOt. 76.96 VL

RP 225.58 LAP -.54 LOP 246.37 VP

RC 249.803 GL -26.56 GP 28.90 ZAL

FLAN[TOCENTRIC CONIC

C3 14.391VHL 3.793

LNCH AZMTH LNCH TIME

90.00 15 21 43

90.00 1 30 16

100.00 16 39 26

100.00 2 55 14

110.O0 17 39 25

II0.00 4 11.45

DIFFERENTIAL C_RECTIONS

TOE .2579 TRA -.5955 TC5 .4062 BAU .9111

RDE .7060 RRA 1.1051RC3 4.7181FAU .57869

FDE-3.8976 FRA-5.6338 FC-22.7820 8SP 14048

BDE .7517 BRA 1.2555 BC3 4.7355 FSP 5938

DISTANCE 561.638 EARTH TO MARS

32.990 GAL 3.31 AZL 92.95 HCA 189.39 SMA 186.08 ECC .21571 INC 2.9512 vl 30.239

21.527 GAp -2.24 AZP 87.10 TAL 18.81 TAp 188.20 RCA 145.94 APO 226.21 v2 24.581

56.09 ZAp 113.09 ETS 164.91 ZAE 140.57 ETE 133.58 ZAC 116.51 ETC 254.45 CLP 116.61

DLA -7.54 RAL 124.07 RAD 6567.6 VEL 11.652 PTH 2.05 VHp 5.625 DpA 26.08 RAp 196.27 ECC 1.2368

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

1902.83 -10.99 22.63 359.41 116.26 15 53 26 1302.8 -7.37 15.82

5018.49 23,10 220.83 342.19 73.15 2 53 54 4418.5 20.57 213.06

1652.10 -11.92 3.71 338.93 117.62 17 6 58 1052.1 -8.13 356.97

4744.46 24.10 200.33 341.85 71.76 4 14 18 4144.5 21.38 192.58

1464.32 -14.39 348.03 337.50 121.35 18 3 49 864.3 -10.13 341.51

4505.01 26.76 181.06 340.77 87.89 5 26 50 3905.0 25.52 173.40

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1034.3 SGR 4097.0 SG3 1743.2 ST 475.3 SR 1184.8 SS 2018.1

RRT -.0021RRF -.9995 RTF .0080 CRT .4953 CRS .9995 CST .5212

SGB 4225.5 R23 -.0058 R13 -.9993 LSA 2353.1MSA 406.4 SSA 9.6

SG1 4097.0 SG2 1034.3 TMA 90.03 ELI 1211.0 EL2 404.0 ALF 77.33

LAUNCH DATE DEC 9 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 225.19 LAP -.58

RC 251.477 GL -30.62

PL4NETOCENTRIC CONIC

C3 15.364 VHL 3.920

LNCH AZMTH LNCH TIME

90.00 15 48 5

90.00 0 54 19

zoo.o0 17 5 39

100.00 2 21 25

110.00 17 58 51

110.00 3 42 43

DISTANCE 565.587 EARTH TO MARS

LOL 76.96 VL 52.984 GAL 5.30 AZL 93.48 HCA 170.45 SMA 185.97 ECC .21525 INC 3.4755 vl 50.239

LOP 247.43 VP 21.565 GAP -2.52 AZF 86.57 TAL 18.82 TAp 189.27 RCA 145.94 APO 226.00 V2 24.425

GP 31.73 ZAL 57.58 ZAp 110.77 ET$ 164.94 ZAE 137.26 [TE 133.87 2AC 119.06 ETC 254.12 CLP 114,64

DLA -11.42 RAL 122.87 RAD 6567.6 VEL 11.694 pTH 2.06 VHp 3.702 DpA 28.95 RAp 197.00 ECC 1.2529

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1790.72 -7.54 16.20 339.12 117.37 16 17 55 1190.7 -3.81 9.50

5159.84 25.56 230.45 545.39 77.57 2 20 18 4559.8 23.56 222.35

1546.89 -8.53 357.74 338.58 118.76 17 29 26 946.9 -4.63 351.12

4878.90 26.65 209.50 343.10 75.94 3 42 44 4278.9 24.45 201.59

1374.04 -11.13 343.06 337.02 122.53 18 21 45 774.0 -6.76 356.69

4624.52 29.55 189.25 342.16 71.98 4 59 AY 4024.5 26.81 181.12

DIFFERENTIAL CORRECTIONS

TOE .2531 TRA -.6689 TC3 .1389 OAU 1.0008

RDE .9662 RRA 1.2945 RC3 4.8701FAU .36084

FOE-4.4517 FRA-5.6860 FC-20.3325 BSP 15650

8OE .9939 8RA 1.A571 8C3 4.8721FSP 5717

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 1059.7 SGR 4505.3 SG3 1658.1 ST 453.5 8R 1530.7 SS 2239.9

RRT -.2155 RRF -.9994 RTF .2215 CRT .4440 CR5 .9998 CST .4589

SG8 4628.2 R23 .0059 R13 -.9994 LSA 2720.9 MSA 403.4 SSA 7.7

861 4511.4 SGZ 1033.4 THA 93.06 ILl 1544.9 EL2 402.6 ALF 81.96

LAUNCH DATE DEC 9 196A FLIGHT TIME 258.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 224.80 LAp -.61

RC 253.132 GL -35.33

PLANETOCENTRIC CONIC

C3 16.829 VHL 4.102

LNCH AZMTH LNCH TIME

90.00 16 21 59

90.00 0 8 50

100.00 17 34 29

100.00 1 39 1

110.00 18 23 7

110.00 3 6 52

D|STANCE 569.546 EARTH TO MARS

LOt. 76.96 VL 32.978 GAL 3.29 AZL 9A.13 HCA 171.52 SNA 185.87 £CC .21481 INC 4.1313 vl 50.259

LOP 248.50 Vp 21.604 GAp -2.80 AZp 85.91 TAL 18.81 TAp 190.33 RCA 145.94 APO 225.80 V2 24.465

GP 34.98 ZAL 59.07 ZAp 1_.37 ETS 165.04 Z_ 133.67 ETE 134.05 ZAC 122.00 ETC 253.67 CLP 112.62

DLA -15.93 RAL 121.42 RAD 6567.7 VEL 11.756 pTH 2.08 VHp 3.826 DpA 32.17

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1654.83 -3.22 8.54 339.40 118.15 16 49 34 1054.8

5337.18 27.59 243.02 545.30 83.35 1 37 47 4737.2

1420.88 -4.35 350.73 338.78 119.60 17 58 10 820.9

5046.36 28.86 221.44 345.12 81.84 3 3 7 4446.4

1268.55 -7.22 337.40 357.01 123.50 18 44 16 668.6

4771.45 32.17 199.87 344.42 77.77 4 26 24 4171.4

DIFFERENTIAL CORRECTIONS

TOE .1998 TRA -.7515 TC5 -.O960 BAU 1.1150

ROE 1.3335 RRA 1.5511 RE5 4.9549 FAU .33881

FOE-5.0470 FRA-5.724Z FC-17.4292 BSP 17034

ROE 1.5484 8RA 1.7256 BC3 4.9558 FSP 5227

RAP 198.02 ECC 1.2770

INJ 2 LAT INJ 2 LONG

.56 1.91

26.58 234.56

-.57 344.19

27,43 212.93

-2.76 331.15

30.15 191.24

ORBIT DETERMINATION ACCURACY

ST 430.2 SR 1985.0 SS 2475.6

CRT .3491CRS 1.0000 CST .5567

LSA 3176.8 MSA 402.1 SSA 6.1

EL1 1990.9 EL2 402.0 ALF 85.49

MID-COURSE EXECUTION ACCURACY

SGT 1129.5 S_R 5007.1 SG3 1553.5

RRT -.3996 RRF -.9098 9TF .4055

SGIB 5132.9 923 .0127 R13 -.9995

SG1 5028.3 S4;2 1030.9 TNA 95.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 9 19$4 FLIGHT TIN_ Z60,00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC DISTANCE 573.512 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 32.973 GAL 3,29 AZL 94,98 HCA 172.59 SNA 185.78 ECC .21441 INC 4.9776 VI 30.239

RP 224.41 LAP -.64 LOP 249.58 VP 21.843 GAP -3.07 AZP 85.06 TAL 18.79 TAp 191.38 RCA 145.95 APO 225.61 V2 24.506

RC 254.766 GL -40.$0 GP 38.69 ZAL 61.24 Zkp 105.88 ET$ 165.25 ZkE 129.78 ETE 134.17 ZAC 125.37 ETC 253.07 CLP 110.53

PLANETOCENTRIC CONIC

CS 19.116 VHL 4.372 DLA-21.13 RAL 119.61 R&D 6567.8 VEL 11,853 pTH 2.1D VHp 4.017 DpA 35.79 RAp 199.43 ECC 1.3146

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 10 3 1477.08 2.51 358.63 340.79 118.21 17 34 40 877.1 6.26 351.96

90.00 23 2 26 3574.30 28.25 260.30 347.91 91.96 24 35 20 4974.3 28.23 251.64

100.00 18 17 6 1260.70 1.08 341.93 339.99 119.87 18 38 7 660.7 5.04 335.39

lO0.OO 0 42 0 5265.92 29.69 237.65 347.95 90.29 2 9 46 4665.9 29.61 228.86

110.00 18 55 11 1141.35 -2.59 330.71 337.62 124.11 19 14 12 541.4 2.1D 324.51

110.00 2 20 25 4956.02 33.98 214.11 347.80 86.00 3 43 3 4358.0 33.05 205.0D

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTIOIqi ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1439 TRA -.8584 TC3 -.3058 BAU 1.2458 8GT 1249.6 SGR 5544.4 SG3 1400.3 ST 408.1SR 2518.6 SS 2642.8

ROE 1.8223 RRA 1.8751RC3 4.8650 FAU .30728 RRT -.5576 RRF -.9997 RTF .5636 CRT .1560 CRS 1.0000 CST .1618

FDE-$.5153 FRA-3.6200 FC-13.9181 BSP 18697 Sr_ 5683.5 R23 .0167 R13-.9996 LSA 3651.3 NSA 402.8 SSA 4.6

BDE 1.8279 BRA 2.0623 BC3 4.8746 FSP 4643 SGI 5589.6 962 1028.8 THA 97.42 ELI 2519.5 EL2 402.7 ALF 88.49

LAUNCH DATE DEC 9 1964 FLIGHT TIME 262.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CCIMIC DISTANCE 577.485 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 32.968 GAL 3.28 AZL 96.11HCA 173.66 S44A 185.70 ECC .21403 INC 6.1127 Vl 30.239

RP 224.02 LAP -.67 LOP 250.66 VP 21.684 GAp -3.33 A ZP 83.92 TAL 18.76 TAp 192.42 RCA 145.95 Apo 225.45 V2 24.548

RC 256.380 GL -47.12 GP 42.92 ZAL 63.99 ZAp 103.33 ETS 165.62 ZAE 125.55 ETE 134.30 ZAC 129.22 ETC 252.23 CLP 108.35

PLAN_TOCENTRIC CONIC

C3 22.874 VHL 4.763 DLA -27.1! RAL 117,28 RAD 6567,9 VEL 12.011PTH 2.14 VHP 4.313 DpA 39.82 RAp 201.36 ECC 1.3764

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

90.00 18 44 24 1161.56 12.34 340.66 345.15 115.69 19 3 46 561.6 15.69 333.59

90.00 21 9 27 687.85 24.00 310.88 349.75 105.50 21 20 55 87.9 25.89 302.72

100.00 19 30 20 1013.19 9.34 328.20 343.59 118.52 19 47 13 413.2 13.08 321.41

100.00 23 6 12 5599.50 27.28 262.00 350.66 102.77 24 39 32 4999.5 28.74 253.51

110.00 19 42 38 974.57 3.98 322.01 340.32 123.98 19 58 52 374.6 8.41 315.73

110.00 1 14 20 5210.88 33.43 233.77 351.95 97.58 2 41 10 4610.9 34.12 224.60

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0672 TMA -.9929 TC3 -.4564 BAU 1.3888 SGT 1408.8 SGR 8076.2 SG3 1188.8 ST 409.1SR 3106.7 SS 2680.5

ROE 2.4739 RRA 2.2651RC3 4.5182 FAU .26400 RRT -.6737 RRF -.9997 RTF .6795 CRT -.1047 CR9 1.0000 CST -.1051

FDE-5.7273 FRA-5.2999 FC3-9.9920 BSP 20968 SGB 6237.3 R23 .0187 R13 -.9996 LSA 4103.5 NSA 406.8 SSA 3.8

DOE 2.4748 DRA 2.4915 8C3 4.5414 FSP 4004 _1 6152.0 962 1028.3 THA 99.13 ELI 3107.0 EL2 406.8 ALF 90.80

LAUNCH DATE DEC 9 1964 FLIGHT TIH[ 264,00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CONIC DISTANCE 581.461 EARTH TO MARS

RL 147.35 LAL .OO LOL 76.96 VL 32.964 GAL 3.26 AZL 97.71HCA 174.75 SHA 185.63 ECC .21369 INC 7.7108 Vl 30.239

RP 223.63 LAP -.71 LOP 251.74 VP 21.725 GAp -3.59 AZP 82.32 TAL 16.72 TAp 193.44 RCA 145.96 APO 225.29 V2 24.590

RC 257.974 GL -54._9 GP 47.68 ZAL 67.37 ZAp IOD.7Z ETS 166.25 ZAE 120.98 EYE 134.56 ZAC 133.53 ETC 251.06 CLP 106.05

PLANETOCENTRIC CONIC

CS 29.504 VHL 5.432 DLA -33.88 RAL 114.10 RAD $568.2 VEL_12.283 pTH 2.21VHp 4.784 DpA 44.24 RAp 203.99 ECC 1.4856

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

70.57 17 16 2 1453.37 20.35 6.49 350.55

109.43 22 10 29 5809.94 20.36 274.99 350.56

70.57 17 18 2 1453.37 20.35 6.49 350.55

109.43 22 10 29 5809.94 20.36 274.99 350.56

110.00 21 39 27 616.63 17.05 3D2.53 548.63

110.00 22 48 14 5694.68 23.73 267.82 352.37

DIFFERENTIAL CORRECTIONS

TDE -.0384 TRA-1.1752 TC3 -.5403 BAU 1,5698

ROE 3.3968 RRA 2.8703 RC3 3.9430 FAU .21306

FDE-5.SO08 FRA-4.7897 FC3-6.2518 BSP 23026

DOE 3.3970 9RA 3.1016 8C3 3.9798 FSP 3133

INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

117.69 17 42 15 853.4 23.89 $59.16

117.68 23 47 19 5209.9 23.90 261.66

117.69 17 42 15 853.4 23.89 359.16

117.68 23 47 19 5209.9 23.90 267.66

120.08 21 49 44 16.6 20.92 295.54

115.35 24 23 8 5094.7 26.95 260.13

ORBIT DETERMINATION ACCURACY

ST 450.1 SR 3748.6 SS 2557.1

CRT -.3778 CRS 1.0000 CST -.3809

LSA 4540.9 NSA 416.3 $SA 5.1

EL1 3752.5 EL2 416.3 ALF 92.63

MID-COURSE ExECuTION ACCURACY

SGT 1604.9 SGR 6669.9 SG3 938.8

RRT -.7571RRF -.9997 RTF .7634

SGB 6860.2 R23 .0185 R13 -.9996

SG1 6782.3 SGZ 1031.0 THA 100.57

LAUNCH DATE DEC 9 1964 FLIGHT TINE 286.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC DISTANCE 626.253 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 32.947 GAL 2.90 AZL 81.35 HCA 187.01 SMA 185.33 ECC .21095 INC 8.6458 vl 30.239

RP 219.44 LAP -1.05 LOP 263.89 VP 22.215 GAP -6.02 A ZP 98.58 TAL 16.80 TAp 203.80 RCA 146.24 APO 224.43 V2 25.047

RC 274.220 GL 59.05 GP -41.81ZAL 70.95 ZAp 87.40 ETS 176.42 ZAE 112.19 ETE 198.92 ZAC 45.04 ETC 251.81CLP 86.51

PLANETOCENTRIC CONIC

C3 33.263 VHL 5.767 DLA 71.63 RAL 174.04 RAD 6568.3 VEL 12.435 PTH 2.25 VHp 4.073 DpA -32.52 RAp 152.95 ECC 1.5474

LHCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

12.63 9 45 4 4342.60 -49.97 241.74 124.32 17.42 10 57 26 3742.8 -57.53 237.70

12.63 2 35 56 4775.59 -21.40 249.03 25.84 11.93 3 55 32 4175.6 -29.21 247.55

20.98 6 27 27 4543.26 -34.43 237.01 70.89 22.46 7 43 11 3943.3 -41.75 233.34

139.02 17 3 9 2780.35 -34.42 85.00 70.87 22.46 17 49 30 2180.3 -41.75 81.$3

20.98 6 27 27 4543,26 -34.43 237.01 70.89 Z2.46 7 43 11 3943.3 -41.75 233.34

159.02 17 3 9 2780.35 -34.42 85.00 70.87 22.46 17 49 30 2180.3 -41.75 81.35

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATIOAq ACCURACY

TOE 4.3056 TRA .1707 TC3-2.1349 BAU 1.7029 SGT 4964.8 SGR 6057.1 SG3 1297.3 ST 4281.1 SR 4403.7 SS 3753.7

RDE 4.3876 RRA .6535 RC3-3.1789 FAU .31428 RRT .9571RRF .9996 RTF .9535 CRY .9947 CRS-I.00OO CST -.9946

FDE10.6273 FRA 1.5857 FC3-8.1796 BSP 26070 SG8 7831.8 R23 .1280 R13 .9914 LSA 7189.2 HSA 35_.1 SSA 4.4

DOE 6.1473 BRA ,6755 BC3 3.8293 F,DP 4548 SG1 7750.7 SGZ 1124.2 THA 50.91 EL1 6135.5 EL2 317.2 ALF 45.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19641

LAI_CM OAT( OEC 9 !964
FLIGHT TIM( 288.00 ARRIVAL DATE SEP 23 1985

H(LIO((MTIIC COIt IC D1STARCE 630.349

RL 147.33 LAL .DO LO(. 76.96 VL 32.947 GAL 2.65 AZL 82.33 HCA

RP 215.07 LAP -|.08 LOP 255.02 VP 22.262 GAP -6.22 A ZF 97.59 7A L

RC 275.389 GL 55.52 GP -38.00 ZAL 69.57 ZAP 85.80 ETS 175.55 ZAE

PL Akd[T(_ENTRIC CQ44IC

C$ 28.554 VHL 5.325 DLA 68.68 RAL 167.68 RAD 6568.1VEL 12.236 pTH

EARTH TO MARS

168.13 ,T_A 185.34 ECC .21083 INC 7.6650 v! 30.239

16.57 TAp 204.69 RCA 146.27 APO 224.42 VZ 25.088

111.87 (T( 196.01 ZAC 48.54 [TC 252.95 CLP 84.67

LNCM A ZMTN LNEH TIN( L-I TIM( INJ LAT

24.59 6 10 14 4494.04 -56.15

155.51 16 31 16 2749.40 -36.14

24.39 5 10 14 4494.04 -36.15

153.51 16 31 18 2?49.40 -35.14

24.$9 6 10 14 4494.04 -36.15

153.61 10 $1 18 2749.40 -36.14

O;IFFERENTIAL COqRECTION8

TOE 4.0944 TRA .0374 TCS-2.6077 8AU 1.6097

ROE 5.7759 RRA .4702 RC3-5.3515 FAU .35630

F0(11.3125 FR_ 1.4217 FC-10.8788 BSP 25336

BO( 5.3683 BRA .4717 6E3 4.2455 FS4 ) 5285

2.20 VHp 3.812 DpA -28.90 RAp 154.49 [CC 1.4656

INJ LONG IHJ RT ASC [NJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

231.97 61.32 26.76 7 25 8 3894.0 -43.20 227.45

63.55 61.31 26.76 17 17 7 2149.4 -43.19 79.03

231.97 61.32 26.76 7 25 8 3894.0 -43.20 227.45

83.55 61.31 26.76 17 17 7 2149.4 -43.19 79.03

231.97 61.32 26.76 7 25 8 3894.0 -43.20 227.45

83.55 61.31 26.75 17 17 7 2149.4 -43.19 79.03

MID-COUR_M[ ExECuTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

8G7 5209.0 _ 5582.6 SG3 1509.8 ST 4405.5 SR 4083.5 SS 4102.6

RRT .9614 RRF .9995 RTF .9581 CRT .9955 CRS-I.0OOO CST -.9955

S_6 7635.4 R23 .1392 R13 .9898 LSA 7267.3 NSA 332.2 SSA 5.1

S_1 7561.7 _2 1058.7 THA 47.06 EL1 6000.9 EL2 204.9 ALF 42.8]

LAUNCH DATE DEC 9 19(.4 PLIGHT TIN( 290.00 ARRIVAL DATE SEP 25 1965

H(LIOCEMTRIC CONIC DISTANCE 554.457 EARTH TO MARS

RL 147.33 LAL .OD LOL 78.95 VL $2.948 GAL 2.82 AZI. 83.08 HCA 189.25 SklA 185.36 ECC .21073 INC 6.9188 Vl 30.239

RP 216.70 LAp -1.11 LOP 265.15 VP 22.309 GAP -5.41 AZP 96.83 TAL 16.32 TAp 205,57 RCA 146.30 APO 224.42 V2 25.128

RC 2?6.940 54. 52.48 G,P -34.58 244. 58.47 ZAp 84.11ETS 174.81Z_J[ 111.15 ETE 193.42 ZAC 51.60 ETC 253.80 CLP 82.83

PLAN[TOCENTRIC CCNIC

C3 24.984 VI4L 4.4H18 DLA 65.99 RAL 163.87 RAD 6568.0 Vl[L 12.098 PTH 2.17 VHp 5.534 DpA -25.67 RAp 155.64 ECC 1.4112

LNCH AZMTH LNCH TIN( L-| TIN( INJ LAT 1NJ L_G INJ RT ASC INJ AZMTH IMJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

27.53 G 1 11 4452.74 -37.19 227.22 54.13 30.71 T 15 24 3852.7 -43.94 221.97

152.47 |G 8 20 2727.92 -37.18 82.20 54.11 30.71 16 53 48 2127.9 -43.93 76.96

27.53 G 1 11 4452.74 -37.19 227.22 54.13 30.71 7 15 24 3852.7 -43.94 221.97

132.47 16 8 20 2727.92 -37.19 82.20 54.11 30.71 16 55 48 2127.9 -43.93 75.96

27.53 6 I 11 4452.74 -37.19 227.22 54.13 30.71 7 15 24 3852.7 -43.94 221.97

132.47 16 8 20 2727.92 -37.18 62.20" 54.11 30.71 16 53 48 2127.9 -43.93 76.96

DIFFERENTIAL ¢_iIRECTIONs MID-COURSE EXECUTION ACCURACY ORGIT DETERMINATION ACCURACY

TDE 3.9186 lrlA -.0605 TCS-S.OOT3 BAD 1.5422 S_T 5452.6 _,R 5142.6 SG3 1683.2 ST 4493.0 SR 3715.2 SS 4289.5

ROE 3.2305 RIIA .$485 flC3-3.4533 FAU .38931 RRT ._SO RRF .9994 RTF .9619 CRT .9959 CRS-I.0ODO CST -.9960

FDEI1.6748 FRA 1.2453 FC-13.4900 B_ 24941 _ 7495.1 R23 .1498 R13 .9882 LSA 7231.8 MSA 315.7 SSA 5.9

BIDE 5.0786 MA .3517 6C3 4.6172 FSP 5692 _,1 7429.5 552 989.2 THA 43.23 ELI 5825.0 EL2 259.2 ALF 39.57

LAUNCH DATE DEC 9 1964 FLIGHT TIHE 292.00 ARRIVAL DATE SEP 27 1965

HELI_ENTRIC CONIC DISTANCE 638.576 EARTH TO MARS

RL 147.33 LAL .OD LOt. 76.98 YL 32.949 GAL 2.77 AZL 83.67 HCA 190.38 SMA 185.38 ECC .21034 INC 6.3315 vt 30.239

RP 218.34 LAP -1.14 LOP 267.28 VP 22.356 GAp -6.59 AZP 95.23 7AL 16.05 TAp 206.43 RCA 146.33 Apo 224.43 V2 25.168

RC 270.273 5L 49.85 GP -31.74 ZAL 57.63 ZAp 82.37 ETS 174.21 ZAE 110.12 ETE 191.15 ZAC 54.28 ETC 254.47 CLP 81.01

PLAMETOCENTRIC COIqlIC

C3 22.548 VHL 4.746 DLA 65.57 RAL 151.14 RAD 5567.9 VEL 11.997 pTH 2.14 VHp 3.511DpA -22.80 RAp 156.50 ECC 1.3711

LNCH AZMTM LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM |NJ 2 LAT INJ 2 LONG

30.37 5 55 53 4417.33 -37.75 222.83 46.52 34.26 7 10 30 3817.3 -44.21 215.97

149.63 15 50 53 2713.16 -37.75 81.03 46.50 34.25 16 36 6 2113.2 -44.20 75.17

30.37 5 56 53 4417.33 -37.76 222.83 48.52 34.26 7 10 30 3817.3 -44.21 216.97

149.83 15 50 53 2713.16 -37.75 81.03 40.50 34.25 16 36 6 2113.2 -44.20 75.17

30.37 5 55 53 4417.33 -37.76 222.63 48.52 34.26 7 10 30 3817.3 -44.21 216.97

149.53 15 50 53 2715.16 -37.75 81.03 48.50 34.25 16 36 6 2113.2 -44.20 75.17

DIFFERENT| AL CORRECTIONS

TO( 3.7757 TRA -.1416 TCS-3.5818 OAU 1.4999

ROE 2.7734 RRA .2589 RC3-3.4538 FAU .41528

FDEll.9071 FRA 1.065S FC-15.9446 BSP 24545

ODE 4.6860 6RA .2951 BC3 4.9757 FSP 5350

LAUNCH DATE DEC 9 1964

NELIOCENTRIC C(_41C

RL 147.33 LAL .00 LOL 76.96 VL 32.951 GAL

RP 217.98 LAp -1.17 LOP 259.42 VP 22.405 GAP

RC 279.589 GL 47.56 frP -29.18 ZAL 66.98 ZAp

PLANETOCENTRIC CONIC

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5698.S SGR 4739.8 SG3 1820.7 ST 4558.4 SR 3355.9 SS 4368.8

RRT .9680 RRF .9993 RTF .9648 CRT .9961CRS-I.0000 CST -.9963

SQO 7412.1 R23 .1596 R13 .9065 LSA 7144.2 MSA 304.9 SSA 6.5

S_1 7354.5 SG2 922.3 THA 39.58 EL1 5656.0 EL2 238.6 ALF 36.34

FLIGHT TIN( 294.00 ARRIVAL DATE SEP 29 1965

DISTANCE 642.704 EARTH TO MARS

2.72 AZL 84.14 HCA 191.52 St4A 185.41ECC .21056 INC 5.8572 vl 30.239

-6.77 AZP 95.74 TAt. 13.77 TAp 207.29 RCA 146.37 APO 224.45 v2 25.208

60.61 ETS 173.71 ZAE 108.88 ETE 189.17 ZAC 56.63 ETC 254.99 CLP 79.23

C3 20.714 VtIL 4.551 DLA 61.40 RAL 159.24 RAD 6567.8 VEL 11.920 pTH 2.12 VHp

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

32.94 5 55 28 4386.33 -38.00 218.85 44.03 37.41 7 8 34

147.06 15 37 5 2703.22 -37.99 80.04 44.02 37.40 16 22 9

32.94 5 55 28 4386.33 -$8.00 218.83 44.03 37.41 7 8 34

147.0G 15 37 5 2703.22 -37.99 90.04 44.02 37.40 15 22 9

32.94 5 55 28 4386.35 -38.00 218.83 44.03 37.41 7 8 34

147.06 15 37 5 2703.22 -37.99 80.04 44.02 37.40 16 22 9

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TD( 3.6712 TRA -.2006 TC3-4.0702 BAU 1.4709 SGT 5946.8 _R 4372.2 SGS 1925.8

ROE 2.4065 RRA .2044 RCS-3.4125 FAU .43518 RRT .9702 RRF .9991 RTF .9570

F0511.7801 FRA .DSGG FC-18.1045 BSP 24764 Sr_ 7381.1 R23 .1682 RIS .9849

8DE 4.3897 BRA .2854 BC3 5.3114 F_P 6758 SGI 7330.9 SG2 858.9 THA 35.07

3.426 DpA -20.25 RAp 157.15 ECC 1.3409

POCST TIM INJ 2 LAT INJ 2 LONG

3T85.3 -44.17 212.48

2103.2 -44.16 73.69

3786.3 -44.17 212.48

2103.2 -44.16 73.69

3785.3 -44.17 212.48

2103.2 -44.16 73.69

ORBIT DETERMINATION ACCURACY

ST 4625.7 SR 3055.3 SS 4389.6

CRT .9952 CRS-I.DO00 CST -.9964

LSA 705G.2 MSA 299.0 SSA 7.4

EL1 5528.2 EL2 222.3 ALF 33.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 9 1964 FLIGHT TIME 296.00 ARRIVAL DATE OCT I 1965

HELIOCENTRIC CONIC

RL 147.33 LAL ,00 LOL 76.96 VL

RP 217.62 LAP -1.20 LOP 269.57 VP

RC 280.887 GL 45.55 GP -26.82 ZAL

PLANETOCENTRIC CONIC

C3 19.287 VHL 4.392

LNCH AZMTH LNCN TIME

35.28 5 55 57

144.72 15 25 53

35.28 5 55 57

144.72 15 25 53

35.28 5 55 57

144.72 15 25 53

DIFFERENTIAL CORRECTIONS

TOE 3.5806 TRA -.2574 TC3-4.5786 BAU 1.4632

ROE 2.0962 RRA .1596 RC3-3.3527 FAU .44757

FOEll.446_ FRA .7896 FC-20.0903 BSP 24724

BDE 4.1491 BRA .3029 BC3 5.6748 FSP 6978

DISTANCE 646.843 EARTH TO MARS

32.953 GAL 2.57 AZL 84.53 HCA 192.66 SMA 185.44 ECC .21050 INC 5.4655 vl 30,239

22.450 GAP -6.95 AZp 95.33 TAL 15.47 TAp 208.13 RCA 146.40 ApO 224.47 V2 25.248

65.51 ZAp 78.85 ETS 173.30 ZAE 107.48 ETE 187.47 ZAC 58.59 ETC 255.42 CLP 77.47

DLA 59.44 RAL 157.89 FAD 6567.8 VEL 11.860 PTH 2.10 VHp 3.367 OpA -17.88 RAp 157.65 ECC 1.3174

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

4358.71 -38.04 215.19 40.40 40.20 7 8 35 3758.7 -43.94 208.44

2696.86 -38.03 79.24 40.38 40.20 16 10 50 2096.9 -43.93 72.49

4358.71 -38.04 215.19 40.40 40.20 7 8 35 3758.7 -43.94 208.44

2696.86 -38.03 79.24 40.38 40.20 16 10 50 2096.9 -43.93 72.49

4358.71 -38.04 215.19 40.40 40.20 7 8 35 3758.7 -43.94 208.44

2696.86 -38.03 79.24 40.38 40.20 16 10 50 2096.9 -43.93 72.49

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8199.3 SGR 4039.7 S032005.0 ST 4677.1SR 2739.0 SS 4330.0

RRT .9722 RRF .9988 RTF ,9689 CRT .9962 CRS-I.0000 CST -.9965

SGB 7399.3 R23 .1748 R13 .9835 LSA 6943.7 MSA 293.0 SSA 8.3

SGI 7356.3 802 796.8 THA 32.79 ELI 5416.2 EL2 206.7 ALE 30.31

LAUNCH DATE DEC 9 1964 FLIGHT TIN[ 298.00 ARRIVAL DATE OCT 3 1963

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOL 76.96 VL

RP 217.27 LAP -1.22 LOP 270.71 VP

RC 282.167 GL 43.79 GP -24.93 ZAL

PLANETOCENTRIC CONIC

C3 18.144 VHL 4.260

LNCH AZMTH LNCH TIME

37.40 5 57 43

142.60 13 16 35

37.40 5 57 43

142.60 15 16 35

37.40 5 57 43

142.60 15 16 35

DIFFERENTIAL CORRECTIONS

TDE 3.5145 TRA -.2985 TC3-5.0773 BAU 1.4639

RDE 1.8424 RRA .1313 RC3-3.2618 FAU .45650

FOE11.0701 FRA .6867 FC-21.7815 BSP 24998

8DE 3.9682 BRA .3261BC3 6.0348 FSP 7157

DISTANCE 650.990 EARTH TO MARS

32.955 GAL 2.62 AZL 84.86 HCA 193.80 SMA 185.47 ECC .21045 INC 5.1369 Vl 30.259

22.498 GAP -7.12 AZP 94.99 TAL 15.16 TAp 208.96 RCA 146.44 APO 224.51 v2 25.287

66.19 ZAp 77.10 ETS 172.97 ZAE 105.97 ETE 186.00 ZAC 60.50 ETC 255.76 CLP 75.73

DLA 57.67 RAL 156.95 RAD 8567.7 VEL 11.812 PTH 2.09 VHp 3.327 DpA -15.95 RAp 158.03 ECC 1.2986

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZI4TH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

4333.73 -37.93 211.87 37.42 42.68 7 9 56 3733.7 -43.58 204.81

2693.14 -37.92 78.61 37.41 42.67 16 1 28 2093.1 -43.57 71.55

4333.73 -37.93 211.87 37.42 42.68 ? 9 56 3733.7 -43.58 204.81

2693.14 -37.92 78.61 37.41 42.67 16 1 28 2093.1 -43.57 71.55

4333.73 -37.93 211.87 37.42 42.68 7 9 56 3733.7 -43.58 204.81

2693.14 -37.92 78.61 37.41 42.67 16 1 28 2093.1 -43.57 71.55

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6451.5 SGR 3738.0 SG3 2061.0 ST 4734.5 SR 2481.6 SS 4286.2

RRT .9739 RRF .9985 RTF .9705 CRT .9962 CRS-I.0000 CST -.9966

SG8 7456.1 R23 .1796 R13 .9823 LSA 6845.6 MSA 288.1 SSA 9.2

SG1 7419,6 SG2 737.0 THA 29.76 EL1 5342.0 EL2 192.7 ALF 27.61

LALJNCH DATE CEC g 1964

HELIOCENTRIC CON IL

RL 147.33 LAL .00

RP 21S.91 LAP -1.25

RC 283.431 GL 42.22

PLANETOCENTRIC CONIC

C3 17.208 VHL 4.148

LNCH AZMTH LNCH TIME

39.35 6 0 25

140.63 15 8 46

39.35 6 0 25

140.63 15 8 46

39.33 6 O 25

140.63 15 8 46

FLIGHT TIME 300.00 ARRIVAL DATE OCT 5 1965

LOL 76.96 VL 32.957 GAL

LOP 271.86 VP 22.545 GAP

GP -23.16 ZAL 66.00 ZAP

DISTANCE 655.147 EARTH TO MARS

2.56 AZL 85.14 HCA 194,95 SMA 185.51 ECC ,21042 INC 4.8565 vl 30.239

-7.29 AZP 94.69 TAL 14,83 TAp 209.79 RC4 146.48 Apo 224.55 v2 25.327

75.38 ETS 172.70 ZAE 104.39 ETE 184.73 ZAC 62.11ETC 256.06 CLP 74.07

DL4 56.07 RAL 156.31 RAO 6567.7 VEL 11.772 pTH 2.08 VHp 3.303 DpA -14.14 RAp 158.33 ECC 1.2832

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4310.81 -37.72 208.84 34.97 44,88 7 12 16 3710.8 -43.14 201.52

2691.45 -37.71 78.13 34,96 44.87 15 53 37 2091.4 -43.13 70.81

4310.81 m37.72 208.84 34.97 44.88 7 12 16 3710.8 --43.14 201.52

2691.45 --37.71 78.13 34.96 44.87 15 53 37 2091.4 --45.13 70.81

4310,81 --37.72 208.84 34.97 44.88 ? 12 16 3710.8 --43.14 201.52

2691.45 -37.71 78.13 34.96 44.87 15 53 37 2091.4 -43.13 70.81

DIFFERENTIAL CORRECTIONS

TOE 3.4578 TRA -.3351 TC3-5.5851 8AU 1.4760

RDE 1.6300 RRA .1118 RC3-3.1576 FAU .46200

FDE10.6398 FRA .6069 FC-23.2430 BSP 25275

BDE 3.8227 BRA .3532 BE3 6.4159 FSP 7251

LAUNCH OATE DEC 9 19"64

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOL 76.96 VL

RP 216.57 LAp -1.28 LOP 273.02 VP

RE 284.679 GL 40.82 GP -21.59 ZAL

PLANETOCENTRIC CONIC

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6705.8 SGR 3465.2 SG3 2098.8 ST 4784.3 SR 2234.2 SS 4199.2

RRT .9752 RRF .9981RTF .9718 CRT .9960 CRS-I.O000 CST -.9965

SGB 7348.2 R23 .1828 R13 .9813 LSA 6747.0 MSA 285.5 SSA 10.1

SG1 7517.2 SG2 683.6 THA 26.99 EL1 5285.7 EL2 181.4 ALF 25.17

FLIGHT TIME 302.00 ARRIVAL DATE OCT 7 1965

DISTANCE 659.312 EARTH TO MARS

32.960 GAL 2.50 AZL 85.39 HCA 196.10 SMA 185.56 ECC .21040 INC 4.6148 vl 30.239

22.592 GAp -7.43 AZP 94.43 TAL 14.49 TAp 210.60 RCA 146.52 Apo 224.60 V2 25.365

65.92 ZAp 73.69 ETS 172.48 ZAE 102.76 ETE 183.64 ZAC 63.55 ETC 256.30 CLP 72.42

C3 16.425 VHL 4.053 DLA 34.60 RAL 155.90 FAD 6367.7 VEL 11.739 PTH 2.07 VHp 3.291DpA -12.52 RAP 158.57 ECC 1.2703

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

41.15 6 3 49 4289.59 -37.44 206.05 32.94 46.85 7 15 18 3689.6 -42,66 198.53

138.85 15 2 6 2691.27 -37.43 77.77 32.93 46.85 15 46 58 2091.3 -42.65 70.26

41.15 6 3 49 4289.59 -37.44 206.05 32.94 46.83 7 15 18 3689.6 -42.66 198.53

138.85 15 2 6 2691.27 -37.43 77.77 32.93 46.85 15 46 58 2091.3 -42,65 70.26

41.15 6 3 49 4289.59 -37.44 206.05 32.94 46.83 7 15 18 3689.6 -42.66 198.53

138.85 15 2 6 2691.27 -37.43 77.77 32.93 46.83 13 46 58 2091.3 -42.65 70.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.4172 TRA -.3391 TCS-6.0811'BAU 1.4928 SGT 6957.1 SGR 3217.1 SG3 2120.2 ST 4840.3 SR 2058.0 SS 4105.1

RDE 1.4538 RRA .1008 RC3-3.0382 FAU .46362 RRT .9763 RRF .9976 RTF .9729 EFT .9959 CRS-I.O000 CST -.9965

FDElO.2004 FRA .5646 FC-24.4361 BSP 25773 SGB 7665.0 R23 .1841 R13 .9805 LSA 6666.0 MSA 283.2 SSA 11.1

BDE 3.7136 8RA .3730 BC3 6.7978 FSp 7317 SGt 7638.7 SG2 633.5 THA 24.48 ELt 5256.9 EL2 171.0 ALF 22.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19641

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CO_llC

RL 147.35 LAL .00

RP 216.22 LAP -1.31

RC 285.910 GL 39.57

PLANETOCENTR|C CONIC

C5 15.739 VHL 3.970

LNCH AZMTH LNCH TIME

42.82 6 7 46

137.18 14 36 23

42.82 6 7 46

157.18 14 56 23

42.02 6 7 46

137.18 14 56 23

FLIGHT TIM( 304.00 ARRIVAL DATE OCT 9 1965

D|STAN_E 863.485 EARTH TO MAR5

LOL 78.96 VL }2.963 GAL 2.44 AZL 85.60 HCA 197.26 $144 185.61 ECC .21039 INC 4.4040 vl 30.239

LOP 274.17 VP 22.540 GAP -7.61 kip 84.21 TAL 14.14 TAp 211.40 RCA 146.56 _PO 224.68 v2 25.404

GP -20.17 ZAL 65.93 ZkP 72.03 ETS 172.31 ZAE 101.10 ETE 182.70 ZAC 64.84 ETC 256.51 CLP 70.81

DLA 53.25 RAL 155.68 RAD 6567.6 VEL 11.711PTH 2.06 VHp 3.288 DpA -11.05 RAp 158.76 ECC 1.2594

L-] TIME ]NJ LAT ]NJ LONG |NJ RT ASC INJ AZMTN |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4269.67 -}7.12 203.47 31.27 48.83 7 18 56 3889.7 -42.15 195.79

2692.35 -37.11 77.53 31.26 48.62 15 41 15 2092.4 -42.14 69.85

4269.67 -37.12 203.47 31.27 48.83 7 18 56 3669.7 -42.15 195.79

2692.35 -37.11 77.53 31.26 48.62 15 41 15 2092.4 -42.14 69.85

4269.67 -37.12 203.47 }1.27 48.83 7 18 56 3669.7 -42.15 193.79

2692.35 -37.11 77.53 31.26 48.62 15 41 15 2092.4 -42.14 69.85

DIFFERENTIAL CORRECTIONS

TDE 3.3836 TRA -.3765 TC3-G.5764 BAU 1.5155

ROE 1.5042 RRA .0943 RC3-2.9138 FAU .46270

FDE 9.7441FRA .5423 FC-25.4184 BSP 26331

ODE 3.6263 BRA .3882 BC3 7.1930 FSP 7333

LAUNCH DATE DEC 9 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7206.8 SGR 2991.2 863 2128.3 ST 4893.7 SR 1884.9 SS 4000.0

RRT .9772 RRF .9970 RTF .9738 CRT .9958 CRS -.9999 CST -.9964

SGB 7802.8 R23 .1837 R13 .9799 LSA 6589.5 MSA 281.3 584 12.1

SG1 7780.7 SG2 588.0 THA 22.21 ELI 5241.6 EL2 161.7 ALF 21.01

FLIGHT TIN( 306.00 ARRIVAL DATE OCT 11 1965

EARTH TO MARS

198.42 ,_4A 185.66 ECC .21040 INC 4.2184 vt 30.259

13.77 TAp 212.19 RCA 146.60 APO 224.72 V2 25.442

99.44 ETE 181.89 ZAC 66.00 ETC 256.69 CLP 69.25

HELIOCENTRIC CONIC 0| STANCE 667.665

RL 147.33 LAL .00 LOL 76.96 VL 32.966 GAL 2.38 AZL 65.78 HCA

RP 213.88 LAp -1.33 LOP 275.34 vP 22.687 GAp -7.76 AZP 94.00 TAL

RC 287.127 GL 38.45 GP -18.90 ZAL 66.03 ZAp 70.41ETS 172.17 ZAE

PLANETOCENTRIC CONIC

C3 15.183 VML 3.897 DLA }2.00 RAL 155.61RAD 6}67.6 VEL 11.686 pTH 2.06 VHp 3.292 DpA -9.74

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH ]NJ TIME PC) CST TIM

44.38 6 12 10 4250.61 -36.78 201.06 29.89 50.24 7 25 1 3650.8

135.62 14 51 26 2694.40 -36.77 77.38 29.88 50.23 15 36 21 2094.4

44.}8 6 12 10 4230.81 -36.78 201.06 28.89 }0.24 7 23 1 3650.8

135.62 14 51 28 2694.40 -36.77 77.38 29.88 }0.23 15 36 21 2094.4

44.38 6 12 IO 4250.81 -36.78 201.08 29.89 50.24 7 23 1 3650.8

1}5.62 14 51 26 2694.40 -36.77 77.38 29.88 50.23 15 36 21 2094.4

DIFFERENTIAL CORRECTIONS MID-CCAJRSE ExECuTION ACCURACY

TDE }.565} TRA -.3789 TC3-7.0497 BAU 1.5376 SGT 7449.0 SGR 2782.4 SG3 2121.9

ROE 1.1825 RRA .0972 RC3-2.7714 FAU .45719 RRT .9775 RRF .9962 RTF .9744

FDE 9.3336 FRA .5930 FC-26.0687 BSP 27201 }GO 7951.7 R23 .1824 R13 .9794

ODE 3.5670 ORA .3912 0C5 7.5749 FSP 7421 SG1 7932.6 SG2 551.5 THA 20.16

NAp 158.9} ECC 1.2499

INJ 2 LAT INJ 2 LONG

-41.62 193.25

-41.61 69.57

-41.62 193.25

-41.61 69.57

-41.62 193.25

-41.61 69.57

ORBIT DETERMINATION ACCURACY

ST 4958.5 SR 1741.4 55 3910.4

CRT .9955 CRS -.9999 CST -.9963

LSA 6544.4 MSA 284.6 5SA 12.9

EL1 5253.1 EL2 155.7 ALF 19.29

LAUNCH CATE DEC 9 1964 FLIGHT TIME }08.00 ARRIVAL DATE OCT 13 1965

HELIOCENTR|C CONIC DISTANCE 671.856 EARTH TO MARS

RL 147.53 LAL .O0 LOL 78.98 VL 52.969 GAL 2.32 AZL 85.95 HCA 199.58 5MA 185.72 ECC .21042 ]NC 4.0}}4 Vl 30.2}9

RP 215.54 LAP -1.56 LOP 276.50 VP 22.734 GAP -7.92 AZP 9}.82 TAL 1}.38 TAp 212.97 RCA 146.64 Apo 224.79 V2 25.480

RC 288.329 GL }7.4} GP -17.75 ZAL 66.21 ZAp 68.83 ETS 172.07 ZAE 97.77 ETE 181.19 ZAC 67.94 ETC 256.85 CLP 67.71

PLANETOCENTRIC CONIC

C3 14.679 VHL 3.831DLA 50.8} RAL 155.66 RAD 6567.6 VEL 11.565 PTH 2.05 VMp 3.303 0pA -8.54 RAp 159.07 ECC 1.2416

LNCH AZMTH LNCH TIME L-] TIME ]NJ LAT |NJ LONG INJ RT ASC ]NJ AZMTH ]NJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

45.84 6 16 55 42}2.86 -36.41 198.81 28.75 51.70 7 Z7 28 }632.9 -41.09 190.89

134.16 14 47 7 2697.29 -36.40 77.31 26.74 51.69 15 }2 4 2097.3 -41.98 69.40

45.84 6 16 55 4232.86 -}6.41 198.81 28.75 51.70 7 27 28 3632,9 -41.09 190.89

134.16 14 47 7 2697.29 -36.40 77.31 28.74 51.69 15 }2 4 2097.3 -41.08 69.40

45.84 6 16 55 4232.86 -36.41 198.81 28.75 51.70 7 27 28 }6}2.9 -41.09 190.89

134.16 14 47 7 2697.29 -36.40 77.31 28.74 51.69 15 32 4 2097.3 -41.08 69.40

DIFFERENTIAL CORRECTIONS - MID-COURSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

TDE 3.3531TRA -.3914 TC3-7.5583 OAU 1.}722 SGT 7697.3 SGR 2596.9 SG3 2112.6 ST 4995.} SR 1601.0 55 3780.6

RDE 1.0689 RRA .0924 RC}-2.6556 FAU .45410 RRT .9781RRF .9952 RTF .9751 CRT .9953 CRS -.9999 CST -.9962

FDE 8.8443 FRA .5699 FC-26.7814 BSP 27644 SGO 8123.5 R23 .1787 R13 .9791 LSA 6459.9 MSA 280.8 5SA 14.O

ODE 3.500} BRA .4021BC3 8.Ol12 FSP 7294 SG1 8107.} SG2 513.6 THA 18.34 EL1 5243.5 EL2 147.3 ALF 17.71

LAt_NCH DATE DEC 9 1964

HELIO(ENTRIC CONIC

RL 147.33 LAL .O0

RP 215.21 LAp -1.38

RC 289.516 GL 36.}1

PLANETOCENTRIC CONIC

C5 14.233 VHL 3.773

LNCH AZMTH LNCH TIME

47.23 6 22 1

132.77 14 43 21

47.23 6 Z2 1

132.77 14 43 21

47.23 6 22 1

FLIGHT TIM( 310.00 ARRIVAL DATE OCT 15 1965

DISTANCE 676.055 EARTH TO MARS

LOL 76.96 VL 32.972 GAL 2.25 AZL 86.09 HCA 200.75 SMA 185.78 ECC .21045 INC 3.9059 vl 30.239

LOP 277.67 Vp 22.781 tap -8.06 A ZP 93.65 TAL 12.99 TAp 213.74 RCA 146.68 Apo 224.87 V2 25.517

GP -16.70 ZAL 66.47 ZAp 67.28 ETS 171.99 ZAE 96.11ETE 180.58 ZAC 68.00 ETC 256.98 CLP 66.22

DLA 49.74 RAL 153.83 RAO 6567.6 VEL 11.646 pTH 2.04 VHp 3.320 DpA -7.46

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4215.57 -36.03 196.68 27.82 53.04 7 32 17 3615.6

2700.88 -36.02 77.32 27.81 53.03 15 28 22 2100.9

4215.57 -36.03 196.68 27.82 53.04 7 32 17 3615.6

2700.88 -36.02 77.32 27.81 53.0} 15 28 22 2100.9

421},57 -36.0} 196.68 27.82 53.04 7 32 17 3615.6

RAP 159.21 ECC 1.2342

INJ 2 LAT INJ 2 LONG

-40.56 188.68

-40.5fi 69.32

-40.56 188.68

-40.55 69.32

-40.56 188.68

2100.9 -40.55 69.32

ORBIT DETERMINATION ACCURACY

5T 5037.3 SR 1480.6 55 3658.8

CRT .9951 CR5 -.9999 CST -.9961

LSA 6393.3 MSA 279.2 5SA 15.1

EL1 5248.5 EL2 140.6 ALF 16.32

77.32 27.81 53.03 15 28 22132.77 14 43 21 2700.88 -36.02

DIFFERENTIAL CORRECTIONS

TOE 3.3096 TRA -.3928 TC3-8.0524 OAU 1.6062

RDE .9732 RRA .0925 RC3-2.5326 FAU .44827

FDE 8.3850 FRA .5875 FC-27.2671 B_P 28270

ODE 3.4497 BRA .4035 BC3 8.441} FSP 7194

MID-COURSE ExECuTION ACCURACY

SGT 7939.2 S_ 2425.6 SG3 2093.9

RRT .9783 RRF .9941 RTF .9757

SGB 8301.5 R23 .1739 R13 .9789

$GI 8287.5 962 481.9 THA 16.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE OEC 9 17J64

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 214.68 LAP -1.41

RC 290.691 GL 35.66

PL 4NE TOCENTR I C CONIC

C3 13.833 VHL 3.719

LNCH AZMTN LNCH TIME

48.54 6 27 24

131.46 14 40 3

48.S4 6 27 24

131.46 14 40 3

48.54 6 27 24

131.46 14 40 3

FLIGHT TIME 312.00 ARRIVAL DATE OCT 17 1965

LOL 76.96 VL 32.976 GAL

LOP 278.84 Vp 22.827 GAP

GP -15.75 ZAL 66.78 ZAp

DISTANCE 680.261 EARTH TO MARS

2.18 AZL 86.23 HCA 201.92 SNA 185.84 ECC .21051 INC 3.7731 vl 50,239

-8.21 AZp 93.50 TAL 12.57 TAp 214.50 RCA 146.72 Apo 224.96 V2 25.554

65,78 ETS 171.92 ZAE 94,47 ETE 180,05 ZAC 68.87 ETC 257,10 CLP 64.77

DLA 48,72 RAL 136,09 RAD 6567,5 VEL 11.628 pTH 2,04 VNp 3.541DpA -6.48 RAp 159.34 ECC 1.2277

L-I TIN[ INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4198,88 -35,65 194,65 27.08 54,28 7 37 22 3598.9 -40.03 186.59

2705,04 -53,64 77,38 27,07 54,27 15 25 8 2105,0 -40.02 69.32

4198,88 -35,65 194,65 27,08 54.28 7 37 22 3598.9 -40.05 186.59

2705,04 -35,64 77,58 27,07 54,27 15 25 8 2105,0 -40.02 69.32

4198.88 -35.65 194.65 27.08 54.28 7 57 22 3598.9 -40.03 186.59

2705,04 -35,64 77,38 27,07 54,27 15 25 8 2105.0 -40,02 69,32

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3,2903 TRA -,3862 TC3-8,5399 BAU 1,6410 SGT 8176,7 SGR 2269,0 SG3 2069.1 ST 5079,6 SR 1375.6 SS 3540.9

RDE .8912 RRA .0853 RC3-2.4101FAU .44095 RRT .9781RRF .9927 RTF .9761 CRT .9948 CRS -.9999 CST -.9959

FOE 7.9480 FRA .6294 FC-27.5970 BSP 28969 SO8 8485.7 R23 .1678 R13 .9787 LSA 6336.8 MSA 278.8 SSA 16.1

BOE 3,4089 9RA ,3977 8C3 8,8733 FSP 7092 SGI 8473,5 SG2 455.6 THA 15,23 ELI 5260.8 EL2 135.0 ALF 1.5.09

LAUNCH DATE DEC 9 1g64 FLIGHT TIME 514.00 ARRIVAL D_TE OCT 19 1965

HELIOCENTRIC CONIC DISTANCE 684,476

RL 147,33 LAL .00 LOL 76.96 VL 32,980 GAL 2,10 AZL 86,35 HCA 203,10 SMA 185.91 ECC ,21057 INC

RP 214,56 LAp -1,43 LOP 280,02 VP 22,874 GAP -8,35 AZP 93,36 TAL 12,15 TAp 215.25 RCA 146.76 APO

RC 291,851GL 34.90 GP -14.89 ZAL 67,16 ZAp 64.32 ETS 171,88 ZAE 92,85 ETE 179.59 ZAC 69.67 ETC

PLANETOCENTRIC CONIC

CS 13.472 VHL 3.670 OLA

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

49.81 6 33 3 4t82.59 -35,25 192.72 26.49 55.43 7 42 46

150.19 14 37 8 2709.78 -35,24 77,51 26.49 55,42 15 22 18

49.81 6 33 3 4182.39 -35,23 192,72 26,49 55,43 7 42 46

130.19 14 37 8 2709.78 -35.24 77,31 26,49 55,42 13 22 18

49.81 6 33 3 4182,59 -35,25 192.72 26,49 55,43 7 42 46

130,19 14 37 8 2709,78 -35.24 77,51 26,49 35,42 15 22 18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.2693 TRA -.3761 TC3-9.0312 9AU 1.6782 $GT 8411.9 SGR 2125.5 SG3 2039.5

ROE .8189 RRA .0983 RC3-2.2923 FAU .43297 RRT .9777 RRF .9910 RTF .9765

FOE 7.5148 FRA ,6745 FC-27,8234 BSP 29611 SGB 8676.3 R23 .1605 R13 ,9786

BDE 3.3703 8RA .3888 BC3 9.3176 FSP 6951 SG1 8665.5 SG2 433.4 THA 13.91

EARTH TO MARS

3,6527 vl 30.239

225.05 V2 25.590

257.20 CLP 63,36

47,74 RAL 156,43 gAD 6567,5 VEL 11,613 PTH 2,03 VHp 3,366 DpA -5,60 RAp 159,47 ECC 1,2217

PO CST TIM INJ 2 LAT INJ 2 LONG

3582,6 -39,50 184,59

2109.8 -39.49 69.39

3582.6 -39.50 184,59

2109.8 -39.49 69.39

3582.6 -39,50 184.59

2109.8 -39.49 69.39

ORBIT DETERMINATION ACCURACY

ST 5114.1 SR 1281.1 SS 3418.8

CRT .9945 CRS -,9998 CST -.9958

LSA 6277,4 MSA 278.4 SSA 17.1

EL1 5270.5 EL2 129.9 ALF 14.00

LAUNCH CATE CEC 9 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC DISTANCE 688,697 EARTH

RL 147.35 LAL .00 LOL 76.96 VL 32.984 GAL 2.03 AZL 86,46 HCA 204.28 SNA 185.98 ECC .21065 INC

RP 214.24 LAP -1.46 LOP 281.20 VP 22.920 GAP -8.49 AZP 93.25 TAL 11.71 TAp 215.99 RCA 146.80 APO

RC 292.998 GL 34.19 GP -14.09 ZAL 67.60 ZAp 62.90 ETS 171.85 ZAE 91.25 ETE 179.18 ZAC 70.41ETC

PLANETOCENTRIC CONIC

C5 15.143 VHL 3.625 DLA 46.81RAL 156.85 RAD 6567.5 VEL 11.599 pTH 2.03 VHp 3,394 DPA -4.79 RAp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

51.02 6 38 59 4166.57 -34.85 190,85 26.05 56,51 7 48 26

128.98 14 34 53 2715.08 -34,85 77,69 26,04 56.50 15 19 48

51.02 6 58 59 4166.57 -34,85 190.85 26,05 56.51 7 48 26

128.98 14 $4 33 2715,08 -34.85 77,69 26,04 56.50 15 19 48

51.02 6 38 59 4166,57 -34.85 190,85 26,05 56,51 7 48 26

128.98 14 34 53 2715,08 -34.85 77.69 26,04 56,50 15 19 48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.2525 TRA -.5579 TC3-9,5108 9AU 1.7145 SGT 8640,7 9GR 1993,0 SG3 2004.8

RDE .7565 RRA ,1030 RC3-2,1746 FAU ,42361 RRT .9769 RRF ,9890 RTF .9768

FOE 7.1072 FRA .7386 FC-27,9029 BSP 30556 SGB 8867,5 R23 .1521 R13 .9785

BDE 5.3395 BRA .5724 BC5 9.7562 FSP 6828 SG1 8857,8 SG2 415,8 THA 12.73

TO MARS

3.5452 vl 50.259

225.15 V2 25.626

257.29 CLP 61.98

159.61 ECC 1.2163

PO CST TIM INJ 2 LAT INJ 2 LONG

3566.6 -38.97 182.68

2115.1 -38.96 69.53

3566.6 -38.97 182.68

2115.1 -38.96 69.53

3566.6 -38,97 182.68

2115.1 -38.96 69.53

ORBIT DETERNINATION ACCURACY

ST 5150.4 SR 1198.6 SS 3302.4

CRT .9942 CRS -,9998 CST -.9955

LSA 6228,3 NSA 278.9 SSA 18.1

EL1 5286.6 EL2 125,5 ALF 13.04

LAUNCH DATE DEC 9 1964 FLIGHT TIME 318.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CC_IIC

RL 147.33 LAL .00 LOt- 76,96 VL

RP 213.93 LAp -1,48 LOP 282.38 VP

RC 294.131 GL 33,54 GP -13.36 ZAL

PLANETOCENTRIC CONIC

C3 12,842 VHL 3.584

LNCH AZNTH LNCH TIME

52.20 6 45 13

127.80 14 32 13

$2.20 6 45 13

127.80 14 32 13

52.20 6 45 13

127.80 14 32 13

DIFFERENTIAL CORRECTION8

TOE 3.2337 TRA -.5359 TC3-9.9933 BAU 1.7519

ROE .7014 RRA .I075 RC3-2,0623 FAU .41396

FOE 6.7112 FRA .8022 FC-27.9057 BSP 31065

80E 3.3088 BRA .3527 8C310.2039 FSP 6689

DISTANCE 692,926 EARTH TO MARS

32,988 GAL 1.95 AZL 86,56 HCA 205,46 SMA 186.05 ECC .21075 INC 3.4428 Vl 30.239

22,966 GAP -8.62 AZP 93.11TAL 11.25 TAp 216.71RCA 146.84 Apo 225.26 vZ 25.662

68,09 ZAp 61,51ETS 171.83 ZAE 89,67 ETE 178,83 ZAC 71.09 ETC 257.36 CLP 60.64

DLA 45,92 RAL 157,34 RAD 6367,5 VEL 11,586 pTH 2.03 VHp 3.426 DpA -4,06 RAp 159.76 ECC 1.2114

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4150,72 -34,45 189.03 25.73 57.52 7 54 23 3550.7 -38.45 180.83

2720.96 -34.44 77,93 25.72 57,51 15 17 34 2121.0 -38,44 69.73

4150,72 -34,45 189,03 25.73 57,52 7 54 23 3350,7 -38,45 180.83

2720,96 -34.44 77.93 25.72 57,51 15 17 34 2121,0 -38.44 69.75

4150,72 -34,45 189,03 25.73 57,52 7 54 23 3550.7 -38.45 180.83

2720,96 -34.44 77,93 25,72 57,51 15 17 34 2121,0 -38.44 69.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8867.1 SGR 1871.7 SG3 1967.5 ST 5179.7 SR 1124.7 SS 3185.5

RRT .9757 RRF .9866 RTF .9771 CRT .9939 CRS -.9998 CST -.9955

SGB 9062,5 R23 ,1425 R13 ,9785 LSA 6177.6 NSA 279.0 SSA 19.1

SG1 9053,6 SG2 401,5 THA 11.66 EL1 5299.0 EL2 121.4 ALF 12.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH •ATE •(¢ 9 1•t4

NELIOCENIr I 1C Coli I ¢

RL 14T.$$ L&L .0•

RP s'15.41 LAP -l.S•

IC lOS.IS1 GL 31.94

PL AN[TOCEliTliI C CONIC

CS 11. 544 VHL 3.549

LNCH AZl4TH Ll_li TIM(
$3.35 • St 41

114.45 14 30 I

53.34 G 91 41
INS.iS 14 ]0 •

SS.$S • 51 41

ItS.iS 14 30 •

LQL TS.•S VL 3t.995 GAL

LGP I•5.$7 VP 83.011 GAP -•.71 AZP 93.00 TAL 10.79 TAp I17.43 •CA 146.•8

GP -It.SO ZAL ••.•3 ZAP IO.IT ST• 171.15 ZAE 8•.!1 ETE 178.55 ZAC 71.73

• LA 4S.CkS RAL IS?.iJ RAO SliT.! V[L 1|.tT4 PTH t.Ot VHP 5.461 DPA -3.40 RAp IS9.93 [CC |.EOQi

L-I TIME INJ I.AT INJ _ INJ liT ASC INJ AZHTH INJ TIRE I1_ COT TIM INJ I LAY INJ ! LONG

413t.01 -$4.01 1•7.17 15.$1 5•.40 • O 3ti 343t.0 -37.93 179.03

tTt7.St -34.04 TO.t1 11.11 58.47 15 tS 55 1117.5 -S7.•I SO.iS

4153.01 -_.OS 1•7.87 15.51 98.48 • 0 3ti 3535.0 -37.94 179.03

ITIT.]t -34.C_ TO.t1 IS.S1 $$.47 IS 11 55 tilT.3 -37.9t Ol.•8

4135.01 -34.05 187.tT 11.51 58.4• • O 56 3t35.0 -37.J3 17•.03

• TIT.St -54.1_4 78.11 tLSl 50.47 tS 15 35 lit7.3 -37.91 49.01

PLIGHT TINS $20.00 A_VAL •ATE OCT IS tOSS

DIS?ARC[ 107.162 EARTH TO liARS

t.•7 AZL 83.64 NCA 20•.44 SliA 1•t.t$ ECC .11084 INC 3.3405 Vt 30.139

APO ttl. ST Vt tS.••7

ETC 157.4I CLP 5J.34

OIFFEliEliTIAL CGNNECTIQN$ NID-CoUNJE EwrCUTIGN ACCURACY

1DE 3.£119 TRA -.8001 TC-SO.4TSO BAU I.TRQO 84_ 9089.5 _GR IT59.9 1_3 1927.5

RD_ .ISIS RNA .t114 1C3-1.0543 FAU .40_11 lint .9741 NNF .1331 I1"11r .9775

FDE I.Stt8 _1A .81_6 FC-ET.8892 lip 31755 848 _59.5 RJ_ .1317 Rt5 .9784
ODE 3.1784 NA .SL_O K310.i557 FIND 1521 KI 9150.0 8GZ _.HIt.I ?HA 10.70

LAUNCH DATE OIrC 8 |!164 FLIGHT TINS _FI.00

HELIOCENTRIC CQNIC DIITANC[ 1'01o401

NL 147.$3 LAS. .00 _ 7•0_J _q. 32._)7 GAl. 10_J AZL _J075 HCA 207.93 _44 186.8| ECC .21098

lip R13.31 LAP -1.58 UDP 884.76 Vp L_.05• GAp -0.88 AZP 91.09 TAL 10.31 TAP P|•.14 RCA 146.98

IE t11.334 GL 31,38 GP -18.07 8N. 69.83 Z_P SI.8• ET• 171.88 ZAE _.60 ETE 178._S ZAC 78.38
II_ANETOCENTR I C CGNIC

C3 1•.SOl) Vl_ 3.90• DLA 44.13 RAL 158.50 RAO •517.9 Vl_ 11.563 pTH 8.01 VtSp 5.49• DPA -l.•O

I.NCH AZliTH UlCH TlliE L-! TIN( IliJ LAY INJ LGOIG lliJ lit AIC INJ AZNTH INJ TIN( I10 COT TIN
54.4• • SO I_ 4110.17 -33.14 1•5.53 25.40 59.89 • T 5 3519.3

113. St 14 80 14 8734.t0 -33.63 71.55 IS.S0 39.38 15 13 48 2134.3

54.48 • 98 19 4116.1T -35.14 185.53 IS.40 56.39 8 T S 5519.3
184. 58 14 28 14 L_4.28 -33.65 76.55 11.40 56.3• 15 13 4• 1134.3

$4.40 • 98 tQ 4116.87 -95.14 1•5.59 21.40 59.39 • T I 3516.3

1£3. $8 14 It 14 I734.16 -33.13 78. 55 85.40 59.3l 15 I$ 4• 2134.3

DIIrFEIIENTIAL CGNI_CTIGNI liID'COURIE IrlECUTICN ACCURACY

101[ 3 1943 T_A -.L_Y45 TC SO 9458 BAU t.•_ 8GT 9905.5 8GR 1656.5 843 1884 8

liD[ .60•1 Nit• .tiT'• NC_.-t.lbll4 FAU .31515 ItRT .tTIO 11i r .1104 Rll r .977t

FD( S.9510 FIA .R51• F¢-IT. •511 BlIP 984_ JG8 9451.• IL_ .1_1 R15 .9T84
I0( 3.8311 INIA .IINIT K311.$1)01 FIP 1371 I41 9443.8 84_ 395.1 ?HA 9.85

_IT DETENNINATION ACCURACY
8T 5108.3 811 1057.7 S• 3066.8

CRT .9•39 CRS -.9997 ¢•T -.9650

LSA •IS4.1 liSA 17•.8 •$A £0.1

ELI t307.4 ELI 117.8 ALF 11.43

ARRIVAL DATE OCT 8? 1945

EARTH TO liARS

IN(: 3.8•54 Vl $0.839

APO 815.49 V£ IS.751

ETC 857.4• CLP GO.DO

RAP 160.10 ECC 1.8084

INJ 8 LAT lliJ 8LONG

-37.41 177.87
-37.40 TO._O

-57.41 177._7
037.40 70.30

-37.41 ITT.RY

-37.40 ?0.30

QR_IT DETERNINATiON ACCURACY

8T 528S.2 •R 911.9 $$ 1953.0

CRT .R938 CR$ -.999T CST -.9944
LSA 6077.9 liSA 800.8 81.4 tl.O

EL1 1316.3 ELI 114.4 ALF 10.7S

LAUNCH BATE DEC 3 1944 FLIGHT TIN( 314.00 ARRIVAL OATE OCT 19 ISiS

HELIOCENTRIC C_NIC

RL 147.3] LAL .OO

RP t13.01 LAP -1.SS

RC 1•T.44• St. 31.34

PLAI_YOCENTRIC CONIC

C3 11.071 VHL 3.474

LNCH AZHTH LNCH Tlli[

ss.sO ? 5 29

114.40 14 IS El

SS.40 7 S 29

1_4.4• 14 El l•

SS.SO ? S 29

1_4.40 14 _6 19

OlSTANCE ?OS.SS7 EARTH TO NAIl

LOL 76.94 VL 33.008 GAL 1.71 AZ_ 1io81 HCA lOS.03 SNA 134.29 ECC .11111 INC 3.1834 Vl 30._34

LOP 184.•! _P 13.101 GAP -•.00 A_P •2.79 TAL 9.31 TAP 11•.34 •CA 146.96 APO _IS.SZ VZ tS.?SS

GO -11.49 ZAL 6•.87 ZAF 1?.SO ST5 171.84 zAE 84.11 ETE 178.03 ZAC 72.88 ETC 8S?.tE CLP $6.$5

OL& 43.41 R_ 148.1• RAO 6567.5 VEL 11.tS1 PTH I.OZ VHP 3.537 DpA -I.IS RAP 160.30 ECC 1.1047

L-! TIN( INJ LAT INJ LGNG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ I LAT lliJ E LONG

4103.44 -33.11 l•3.•l _5.38 GO.It • 13 SI 3503.4 -33.8R 175.$4

1741.84 -33.11 78.94 _!.38 60.14 15 12 |O 1141.3 -36.88 70.67

4103.44 -33.21 103.61 !t.39 30.1t 3 13 S_ 3503.4 -36.89 1TS.S4

_741.84 -33.11 70._4 IS.3• 30.24 14 12 10 1141.8 *36.88 TO.S?
4103.45 -33.22 1•3.81 IS.S• GO.IS • 13 58 3503.4 -34.•• 1?t.$4

tT41.l_J -33.11 78,!_ IS.38 •0.84 14 lI 10 2141.8 -36.88 TO.S?
DIFFERENTIAL r.4:RRECTION• •lID-COURSE EXECUTION ACCURACY

10( 3.17ts TRA -.l_i8 TC-11,4204 BAU I.••44 •GT •51•.4 _ 15•1.9 $G3 1•41.•

ROE .STOS RRA .1130 RC3-1.748T FAU .3•_il RRT .•I•4 RIF .t765 RTF ,977G

FDE S.GOI3 FRA 1.0885 FC-I7.4410 RIP 331_• SGB 9_4•.• R23 .!114 RI3 .9783

• OE 3.Etl4 BliA .IRIS 9C311.$535 F3P •_11 SGI 9439.1 SG_ 378.8 THA 9.OS

LAUNCH DATE DEC 9 19•4 FLIGHT TIRE 38•.00

N[LIOCEliTRIC C_NIC DISTANCE 709.914

IlL 14T.33 LAL .00 LOL 76.•6 VL 33.007 GAL 1._ AZL 19.•R HCA llO.21 SNA 186.37 ECC .21128

lip _ll.?l LAP -!.$7 _ 1•7.15 VP 83.144 GAP -S.13 AZP RI.•R TAL 9.30 TAp 219.t3 RCA 147.00

HC _98.58S GL 31.37 Gin -10.66 ZAL 70.55 ZAP 56.37 ETS I71.83 Z_E •3.64 ETE 177.81 ZAC 73.40
PLAN[TOCEliTIIIC C_NIC

C3 11.84• V_. 3.44E D_A 41.•8 RAL 159.87 RAO •$•7.1V[L 11.543 PTH 2.01VHP 3.579 DpA -1.77

LNCH AZMTH LNCH TIN[ L-i TIN[ lliJ LAT INJ lONG INJ RT ASC INJ AZliTH INJ TIN[ PO CST TIN
54.71 ? 11 50 4087.39 -_8.10 t88.10 _1.45 61.09 • ZO $7 3487.4

1E3.t9 14 14 48 2730.01 -31.78 79.36 21.44 61.07 1t 10 38 2150.1

SG.?I 7 11 30 4087.3• -32.80 108.10 1t.45 61.09 • 20 57 3487.4

1_3._0 14 E4 48 _7t0.09 -31.78 79.39 11.44 61.07 15 10 38 2150.1
$6.71 T IN SO 4907.5• -32,80 181.10 1t.45 61.09 • lO ST 348?.4

1_3.E9 14 E4 48 8730.09 -32.7• 79.3R !1.44 61.07 1t 10 38 llSO.1

DIFFERENTIAL C_RR[CTION8 NID-C_URS[ EXECUTION ACCURACY

IOE 3.14_ TRA -.191• TC-11.8_$1BAU 1.R010 SGT 9717.0 $GR 1474.0 SG3 1796.1

NO[ .$311 IRA .188• RCS-I.•SO_ FAU .37153 NIT ._S•O I_F ,6780 RTF .9777

FDE 5._424 FRA 1.1141 FC-IT.1437 RIP 33•76 SC_ 9•3•.| RL_ .1009 R13 .9783

ROE 3.1939 BRA .230• BC311.OOOZ FSP 6043 $31 6830.9 S_I 3?6.8 THA 8.34

ORBIT DETERNINATIGN ACCURACY
3T $238.1 SR 944.1 •3 _•37.2

CRT .9920 CR$ *.•O•G COT *.9942

L•A 60_3.1 liSA _81.9 SSA Z2.O

ELI 1311.6 ELE 111.1 ALF 10.16

ARRIVAL DATE OCT 31 1•65

EARTH TO MARS

INC 3.1131 Vl 30.239

APO 224.74 VZ 25.798
ETC 257.55 CLP SS.GS

RAP 140.$1ECC 1.1950

INJ 2 LAT INJ 2 LONG

-36.37 173.81

-36.36 71.11

-34.37 173,31

-3•.3• 71.11

-3•.37 173.•'1

-36.34 ?t.|S

GRRIT DETERNINATION ACCURACY

8T S148._ SR 897.E SS _TE4._

CRT .9924 CR$ -.999• CST -.9937

LSA t974.D li•A E83.7 SSA El.9
EL1 5323._ ELI 1•8.1ALF 9.63

1911



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19641

LAUNCH DATE DEC g 1964 PLIGHT TIME 328.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC C(_iIC

RL 147.33 LAL .00

RP 212.43 LAP -1.59

RC 299.592 GL 30.91

PLANETOCENTRIC CONIC

C3 11.642 VHL 3.412

LNCH AZMTH LNCH TIRE

57.81 T 20 29

122.19 14 23 12

57.81 • 20 29

122.19 14 23 12

57.81 7 20 29

122.19 14 23 12

DIFFERENTIAL CCRRECTIONS

TOE 3.1222 TRA -.1437 TC-12.353g 6AU 1.9380

ROE .5052 RRA .1337 RC3-1.$978 FAU .$6038

FOE 4.9346 FRA 1.1935 FC-26.8119 BSP 34540

BOG 3.1628 BRA .1983 BC312.4517 FSP 5881

DISTANCE 714.178 EARTH TO MARS

• 6.96 YL 33.012 GAL 1.53 AZL 86.96 HCA 211.42 SMA 186.46 ECC .21146 INC 3.0445 vl 30.239LOt.

LOP 288.35 VP 23.189 GAP -9.25 AZP 92.80 TAL 8.78 TAp 220.20 RCA 147.03 Apo 225.89 V2 25.831

GP -!0.47 ZAL 71.29 ZAP 53.17 ET8 171.87 ZAE 82.21 ET[ 177.64 ZAC 73.89 ETC 25•.58 CLP 54.49

DLA 41.64 RAL 160.63 RAD 6567-4 VEL 11.534 PTH 2.01 VHF 3.623 OpA -1.33 RAp 160.74 ECC 1.1916

L-I TIME INJ LAT INJ LONG INJ .qT ASC INJ AZNTH INJ TIME POC$T TIH INJ 2 LAT INJ 2 LONG

4071.10 -32.36 180,39 25.59 81.69 8 28 20 3471.1 -35.84 172.10

2759.00 -32.35 •g.9O 25.59 61.88 15 9 11 2159.0 -35.83 71.61

4071.10 -32.38 160.39 25.59 61.89 8 28 20 3471.1 -35.84 172.10

2759.00 -32.35 79.90 25.59 61.88 15 9 11 2159.0 -35.83 71.61

4071.10 -32.36 180.39 25.59 61.89 8 28 2D 3471.1 -35.84 172.10

2•39.00 -32.35 79.90 25.59 61.88 13 9 11 2159.0 -35.83 71.61

HID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9933.0 SGR 1393.1 SG3 1750.9 ST 5249.8 SR 853.8 SS 2611.4

RRT .9621 RRF .9687 RTF .9778 CRT .9922 CRS -.9996 CST -.9932

86810030.2 R23 .0904 RI3 .9783 LSA 5918.3 MSA 285.1 SSA 23.6

86110023.1 SG2 3•6.7 THA 7.70 ELI 5317.7 EL2 105.1 ALF 9.17

LAUNCH DATE DEC 9 1964 FLIGHT TIME 330.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC C_lqXC

RL 147.33 LAL .00 LOL •6.96 VL

RP 212.15 LAp -1.61 LOP 289.55 VP

RC 300.645 GL 30.48 GP -10.01 ZAL

PLANETOCENTflIC CONIC

C3 11.449 VHL 3.384 DLA

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT

$8.92 7 28 30 4054.35 -31.92

121.08 14 21 37 2•68.•8 -31.91

56.92 • 28 30 4054.35 -31.92

121.08 14 21 37 2768.78 -31.91

58.92 7 28 30 4054.35 -31.92

121.08 14 21 37 2768.78 -31.91

DIFFERENTIAL CCRRECTIONS

TOE 3.0940 TRA -.0866 TC-12.8163 BAu 1.9745

ROE .4778 RRA .1390 RC3-1.4687 FAU .34966

FOE 4.6211 FRA 1.2774 FC-26.4402 8SP 35204

BOG 3.1307 BRA .1648 8C312.9002 FSp 5709

DISTANCE 718.449 EARTH TO MARS

33.017 GAb 1.44 AZL 87.02 HCA 212.62 SMA 186.55 ECC .21163 INC 2.9803 Vl 30.239

23.232 GAP -9.36 AZP 92.51 TAL 8.25 TAp 220.87 RCA 147.07 Apo 226.03 V2 25.863

72.07 ZAP 54.01 ETS 171.89 2AE 80.80 ETE 177.48 ZAC 74.36 ETC 257.60 CLP 53.36

41.06 RAL 161.44 RAD 6567.4 V(L 11.523 pTH 2.01VHP 3.668 DpA -.93 RAp 160.98 ECC 1.1884

INJ LONG INJ RT ASC 1NJ AZNTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

178.67 25.81 62.66 8 36 4 3434.3 -35.30 170.37

60.47 25,80 62.65 15 • 45 2168.8 -35.29 72.18

178.67 25.81 62.66 8 38 4 3454.3 -35.30 170.37

80.47 25.80 62.65 15 7 45 2168.8 -35.29 72.16

178.67 25.81 82.66 8 36 4 3454.3 -35.30 170.37

80.47 25.80 62.65 15 7 45 2168.8 -35.29 72.18

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10134.7 SGR 1318.8 SG3 1703.4 ST 5246.0 8R 814.6 SS 2500.5

RRT .9573 RRF .9607 RTF .9778 CRT .9g19 CRS -.9995CST -.9926

86810220.1 R23 .0805 R13 .9782 LSA 5861.2 HSA 287.1 SSA 24.7

86110213.1SG2 378.3 THA 7.11 EL1 5307.9 EL2 102.2 ALF 8.76

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 211.67 LAP -1.63

RC 301.687 GL 30.07

PLANETOCENTRIC CONIE

C3 11.266 VNL 3.357

LNCH AZMTH LNCH TIME

60.04 7 36 52

119.g6 14 20 0

60.04 • 36 52

119.96 14 20 0

60.04 7 36 52

119.96 14 20 0

FLIGHT TIME 332.00 ARRIVAL DATE NOV 6 1965

DISTANCE 722.726 EARTH TO MARS

LOL 76.96 VL 33.023 GAL 1.34 AZL 87.08 HCA 213.83 SHA 186.64 ECC .21186 [HC 2.9201 vl 30,239

LOP 290.76 VP 23.27S GAP -9.48 AZP 92.43 TAL 7.70 TAp 221.53 RCA 147.10 Apo 226.19 v2 25.695

GP -9.58 ZAL 72.89 ZAP 52.88 ETS 171.91 ZAE 79.42 ET[ 177.35 ZAC 7A.80 ETC 257.61CLP 52.27

DLA 40.30 RAL 162.29 RAD 6567.4 VEL 11.518 PTH 2.01VHp 3.715 Opk -.58 RAP 161.25 ECC 1.1854

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

4037.11 -31.47 176.92 26.09 63.42 8 44 9 3437.1 -34.76 168.63

2779.43 -31.46 81.11 26.08 63.40 15 6 19 2179.4 -34.75 72.82

4037.11 -31.47 176.92 26.09 63.42 8 44 9 3437.1 -34.76 168.63

2779.43 -31.46 81.11 26.08 63.40 13 6 19 2179.4 -34.75 72.82

4037.11 -31.47 176.92 26.09 63.42 8 44 9 3437.1 -34.76 168.63

2779.43 -31.46 81.11 26.08 63.40 15 6 19 2179.4 -34.75 72.82

DIFFERENTIAL CORRECTIONS

TOE S.0642 TRA -.0285 TC-13.2669 BAU 2.00g4

ROE .4527 RRA .1439 RC3-1.3816 FAU .33848

FOE 4.3197 FRA 1.3577 FC-26.0048 8SP 35883

SOE 3.0974 ERA .1467 6C313.3386 FSP 5343

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T10329.2 9GR 1249.4 SG3 1658.3 ST 5236.9 SR 779.1 SS 2390.4

RRT .9317 RRF .g538 RTF .9779 CRT .9917 CRS -.9994 CST -.9918

86810404.4 R23 .0707 R13 .9782 LSA 5802.0 HSA 288.7 SSA 25.6

96110397.5 SG2 381.1 THA 6.58 ELI 5293.6 EL2 99.1 ALF 8.40

LAtJ_CH DATE DEC 9 1964 PLIGHT TIHE 334.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC DISTANCE •27.009

RL 147.33 LAL .00 LOL 76.96 VL 33.028 GAL 1.25 AZL 87.14 HCA

RP 211.60 LAP -1.64 LOP 291.97 VP 23.317 GAP -9.59 AZP 92.35 TAL

RC 302.717 GL 29.68 GP -9.18 ZAL 73.76 ZAp 51.79 (TS 171.94 ZAE

PLANETOCENTR|C CONIC

C3 11.100 VHL 3.332 OLA 39.53 RAL 163.17 RAD 6567.4 VEL 11.510 pTH

LNCH AZI4TH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC

61.18 7 43 39 4019.22 -31.01 173.14 26.44

118.82 14 18 19 2791.10 -31.00 81.83 26,43

61.18 • 43 39 4019.22 -31.01 175.14 26.44

118,82 14 18 19 2791.10 -31,00 81.83 26.43

61.18 7 45 39 4019.22 -31.01 175.14 26.44

118.82 14 18 19 2791.10 -31.00 81.83 26.43

DIFFERENTIAL CORRECTIONS

TOE 3.0299 TRA .0384 TC-13.7186 BAU 2.0449

ROE .4301 RRA .1488 RC3-1.2987 FAU .32738

FOE 4.0283 FRA 1.4373 FC-23.$300 8SP 36541

BOG 3.0603 8RA .1532 BC313.7799 FSP 5380

EARTH TO MARS

215.04 SNA 186.74 ECC .21209 INC 2.8634 vl 30.239

7.13 TAp 222.17 RCA 147.13 APO 226.34 V2 25.926

78.07 ETE 177.22 ZAC 75.22 ETC 257.61CLp 51.20

2.00 VHp 3.764 DpA -.27 RAp 161.54 ECC 1.1827

INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

64.15 8 52 38 3419.2 -34.21 166.85

64.13 15 4 50 2191.1 -34.20 73.34

64.15 8 52 38 3419.2 -34.21 166.85

64.13 13 4 50 2191.1 -34.20 73.54

64.13 8 32 38 3419.2 -34.21 166.85

64.13 13 4 30 2191.1 -34.20 73.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710522.2 SGR 1185.7 SG3 1612.0 ST 5217.9 SR 746.7 SS 2280.3

RRT .9451RRF .9456 RTF .9779 CRT .9913 CRS -.9993 CST -.9910

88810588.8 R23 .0617 R13 .9782 LSA 5735.8 HSA 290.8 SSA 26.5

58110581.8 SG2 385.3 THA 6.09 EL1 5270.2 EL2 96.0 ALF 8.08

1912



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l, 1964)

LAUNCH DATE DEC 9 1964

HELICK_ENYRIC CONIC

RL 147.33 LAL .00

RP 211.33 LAP -1.66

RC S03.736 GL 29.30

PLANETOCENTRIC CONIC

C3 10.942 VHL 3.$09

LNCH AZMTH LNCH TIME

62.34 7 54 53

117.66 14 IS 30

62.34 7 $4 53

117.66 14 16 30

62.34 7 54 33

117.66 14 16 30

FLIGHT TIHE 336.00 ARRIVAL DATE NOV 10 1995

DISTANCE 731.295 EARTH TO MARS

LOt. 76.96 VL 33.034 GAL 1.15 AZL 87.19 HCA 216.25 SNA 186.84 ECC .21233 INC 2.8099 Vl 30.259

LOP 293.16 vP 23.339 GAp -9.70 AZp 92.27 TAL 6.55 TAp 222.81 RCA 147.16 APO 226.51 V2 25.958

GP -8.80 ZAL 74.67 ZAp 50.73 ETS 171.97 ZAE 76.75 ETE 177.12 ZAC 75.62 ETC 257.61CLP 59.17

DLA 38.76 RAL 164.10 RAD 6367.4 VEL 11.504 pTH 2.00 VHP 3.814 DpA .01 RAp 161.85 ECC 1.1801

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ Z LONG

4000.50 -30.54 173.31 26.64 64.66 9 1 34 3400.5 -33.65 165.03

2803.95 -30.32 62.64 26.84 64.85 13 3 14 2204.0 -33.64 74.36

4000.50 -30.34 _73.31 26.84 64.86 9 1 34 3400.5 -33.65 165.03

2803.95 -30.52 82.64 26.84 64.85 15 3 14 2204.0 -33.64 74.36

4000.50 -30.34 173.31 26.84 64.86 9 1 34 3400.3 -39.65 163.03

2803.93 -30.52 82.64 26.84 64.85 15 3 14 2204.0 -33.64 74.36

ORBIT DETERMINATION ACCURACY

ST 5227.9 SIR 722.7 SS 2201.4

CRT .9916 CRS -.9991 CST -.9699

LSA 5710.6 MSA 297.0 SSA 26.9

EL1 5276.8 EL2 92.9 ALF 7.81

DIFFERENTIAL CORRECTIONS

TOE 3.01S6 TRA .1257 TC-14.0962 BAU 2.0697

ROE .4127 RRA .1362 RC3-1.2079 FAU .31442

FDE 3.7994 FRA 1.3623 FC-24.8763 O_P 37631

BDE 3.0417 BRA .2005 0CS14.1479 FSP 3301

AUNCH DATE DEC 9 1964

MID-COURSE EXECUTION ACCURACY

SGTlOGgD.9 SGR 1126.9 SG3 1560.5

RRT .9363 RRF .9363 RTF .9778

SGB10750.1 R23 .0561 R13 .9780

S6110742.9 SG2 393.8 THA 5.64

FLIGHT TIME 338.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC _IC DISTANCE 735.591

RL 147.33 LAL .00 L04. 76.96 VL 33.040 GAL 1.04 AZL 87.24 HCA 217.47 SMA

RP 211.08 LAp -1.68 LOP 294.40 Vp 23.400 GAp -9.81 A ZP 92.19 TAL 5.96 TAp

RC 304.746 GL 28.93 GP -6.45 ZAL 73.62 ZAp 49.69 ETS 171.99 ZNE 75.43 ETE

PLANETOCENTRIC CONIC

C3 10.796 VHL 3.286 DLA 37.99 RAL 165.07 RAO 6367.4 VEL 11.497 PTH 2.00 VHp

LNCH AZNTH LNCH TlHE L-I TIME INJ LAT

63.53 O 4 34 3980.88 -3D.05

116.47 14 14 30 2816.07 -30.04

63.5S 8 4 34 3980.88 -30.D5

116.47 14 14 30 2818.07 -30.04

63.53 8 4 34 3980.88 -30.05

116.47 14 14 30 2918.07 -30.04

DIFFERENTIAL CORRECTIONS

TDE 2.9661 TRA .1930 TC-14.5582 BAU 2.1077

ROE .3931RRA .1397 RC3-1.1333 FAu .30488

FOE S.5195 FRA 1.6234 FC-24.4313 B_ 38078

BO( 2.9920 BRA .2321 8C314.6024 FSP 5099

EARTH TO MARS

186.94 ECC .21260 INC 2.7592 Vl 30.239

223.43 RCA 147.19 APO 226.68 V2 25.986

177.03 ZAC 76.00 ETC 257.60 CLP 49.16

3.865 DpA .25 RAp 162.17 ECC 1.1777

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN 1NJ 2 LAT INJ 2 LONG

171.43 27.31 65.36 9 10 55 3380.9 -33.07 163.15

83.55 27.30 65.35 15 1 28 2218.1 -33.06 75.27

171.43 27.31 65.56 9 10 55 3380.9 -33.07 163.15

83.55 27.30 63.55 15 1 28 2218.1 -33.06 75.27

171.43 27.31 63.36 9 10 33 3380.9 -33.07 163.13

83.35 27.30 65.55 15 1 28 2218.1 -33.06 73.27

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT10884.2 $GR 1073.1 SG3 1516.8 ST 5181.7 SR 694.0 SS 2083.7

RRT .9276 RRF .9262 RTF .9776 CRT .9915 CRS -.9966 CST -.9887

S6810936.9 R23 .0477 R13 .9780 LSA 5619.9 MSA 298.5 SSA 27.9

56110929.7 SG2 398.8 THA 3.23 ELI 5227.2 EL2 89.5 ALF 7.57

LAUNCH DATE DEC g 1964 FLIGHT TIME 340.00

flELIOCENTRIC COlqT1_ "

RL 147.33 LAL .DO

RP 210.82 LAp -1.69

RE 305.746 GL 28.60

PLANETOCENYRIC CONIC

C3 10.661 VHL 3.265

LNCH AZMyH LNCH TIME

64.76 6 14 49

115.24 14 12 14

64.76 6 14 49

115.24 14 12 14

64.76 S 14 49

115.24 14 12 14

ARRIVAL DATE NOV 14 1965

DISTANCE 739.893 EARTH TO MARS

LOt. 76.96 VL 33.046 GAL .94 AZL 87.29 HCA 216.68 SMA 1By. D4 ECC .21289 INC 2.7112 vl 30.239

LOP 295.62 Vp 23.441 GAp -9.91AZp 92.12 TAL 5.36 TAp 224.05 RCA 147.22 APO 226.86 v2 26.015

GP -9.12 ZAL 76.62 ZAp 48.69 ETS 172.02 ZAE 74.18 EYE 176.94 ZAC 76.37 ETC 257.59 CLP 48.16

DLA 37.22 RAL 166.07 RAD 6397.4 VEL 11.491PTH 2.00 VHp 3.918 DpA .46 RAp 162.52 ECC 1.1755

L-I TIME INJ LAY [NJ LONG INJ RT kSC [NJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3960.06 -29.34 169.47 27.83 66.25 9 20 49 3360.1 -32.48 161.20

2833_75 -29.53 84.57 27.82 69.24 14 59 28 2233.S -32.47 76.30

3960.06 -29.54 169.47 27.83 66.23 9 20 49 3360.1 -32.48 161.20

2833.75 -29.53 84.57 27.82 66.24 14 59 28 2233.8 -32.47 76.30

3960.06 -29.34 169.47 27.83 66.25 9 20 49 3360.1 -32.48 161.20

2833.75 -29.53 84.37 27.82 66.24 14 59 28 2233.8 -32.47 76.30

DIFFERENTIAL CORRECTIONS MID-C(_LJRS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.9188 TRA .2718 TC-14.9975 OAU 2.1429 96T11068.4 SGR 1022.6 SG3 1471.8 ST 5133.4 SR 668.7 SS 1972.4

ROE .3759 RRA .1633 RC3-1.0627 FAU .29452 RRT .9178 RRF .9145 RTF .9779 CRT .9916 CRS -.9983 CST -.9873

FDE 3.2480 FRA 1.6849 FC-23.9163 BSP 38593 SG611115.6 R23 .0398 RI3 .9780 LSA 5531.6 MSA 300.1 SSA 28.8

8DE 2.9429 8RA .3171 BC315.0331FSP 4913 56111108.2 SG2 404.7 THA 4.83 EL1 5176.1 EL2 85.8 ALF 7.36

LAUNCN DATE DEC 9 1964 FLIGHT TIME 342.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 210.50 LAP -1.71

RC 306.737 GL 28.26

PLANET(_CENTRIC CONIC

C3 10.536 VHL 3.246

LNCH AZMTH LNCH TIME

66.04 8 25 40

113.96 14 9 37

66.04 8 2] 40

113.96 14 9 37

66.04 8 25 40

113.96 14 9 37

DISTANCE 744.199 EARTH TO MARS

LOL 76.96 VL 33.052 GAL .83 AZL 87.33 HCA 219.91 SMA 187.14 ECC .21320 INC 2.6636 vl 30.239

LOP 296.84 vP 23.401 GAp -10.02 AZP 92.05 TAL 4.74 TAp 224.65 RCA 147.24 APO 227.04 V2 26.043

GP -7.82 ZAL 77.63 ZAp 47.72 ETS 172.05 ZAE 72.94 ETE 176.87 ZAC 76.73 ETC 257.57 CLP 47.23

DLA 36.44 RAL 167.10 RAO 6567.4 VEL 11.486 PTH 2.00 VHP 3.972 DpA .64 RAp 162.89 ECC 1.1734

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

3937.82 -29.02 167.41 28.40 66.93 9 31 18 3337.8 -31.88 159.16

2651.21 -29.01 85.72 28.39 68.92 14 57 9 2251.2 -31.87 77.47

3937.82 -29.02 167.41 28.40 66.93 9 31 18 3337.8 -31.88 159.16

2851.21 -29.01 83.72 28.39 66.92 14 57 9 2231.2 -31.87 77.47

3937.82 -29.02 167.41 20.40 66.93 9 31 18 3337.8 -31.88 159.16

2851.21 -29.01 85.72 28.39 66.92 14 57 9 2251.2 -31.87 77.47

DIFFERENTIAL CORRECTIONs MID-COURgE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.8697 TRA .3573 TC-13.4210 OAU 2.1767 SGT11247.I SGR 976.6 963 1426.8 ST 5079.8 SR 646.0 SS 1864.4

ROE .3604 RRA .1673 RC3 -.9914 FAU .28427 RRT .9062 RRF .9014 RTF .9770 CRT .9919 CRS -.9976 CST -.9856

FOE 2.9961 FRA 1.7338 FC-23.3374 BSP 39155 SG811289.5 R23 .0332 R13 .9779 LSA 3441.0 MSA 303.1 SSA 29.6

BDE 2.8923 BRA .3943 BC315.4529 FSP 4746 S6111282.0 962 411.6 THA 4.31 EL1 3120.0 EL2 81.9 ALF 7.19

1913



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CONIC

RL 14_.33 LAL .00 LOL

RP 210.34 LAP -1.72 LOP 298.06 Vp

MC 307.719 GL 27.93 GP -7.53 ZAL

PLANETO(ENTRIC CONIC

C3 t0.422 YHL 3.228 OLA

LMCH AZNTN LNCH TIME

67.36 8 37 14

112.62 |4 6 34

67.36 6 37 14

112.82 14 6 34

67.36 8 37 14

112.62 14 6 34

01FFERENTIAL CORRECTIONS

TOE 2.8180 TRA .4484 TC-15.8374 BAU 2.2104

ROE .3466 RRA .1710 RC3 -.9237 FAU .27445

FOE 2.7378 FRA 1.8195 FC-22.7980 8SP 39721

80( 2.8392 BflA .4799 6C315.8643 FSP 4583

PLIGHT TIM( 344.00 ARRIVAL DATE NOV 18 1965

DISTANCE 748.510 EARTH TO MAR9

76.96 VL 33.058 GAL .72 AZL 67.38 NCA 221.13 SMA 187.25 ECC .21353 INC 2.6220 vl 30.239

4.11 TAp 225.24 RCA 147.27 APO 227.23

71.72 ETE 176.81 ZAC 77.07 ETC 257.55

23.520 GAP -10.12 AZP 91.98 TAL

78.73 ZAP 46.77 ETS 172.08 ZAE

35.65 RAL 168.17 RAD 6587.4 VEL 11.481 PTH 2.00 VHp 4.028 DpA .79 RAp 163.27

L-I TIME lNJ LAT INJ LONG INJ RT ASC IHJ AZIdTH 1NJ T]ME PO CST TIM IHJ 2 LAT

3913.66 -26.49 165.24 29.02 67.60 g 42 28 3313.9 -31.26

2870.76 -28.47 67.03 29.02 67.58 14 54 25 2270.8 -31.25

3913.86 -28.49 165.24 29.02 87.60 9 42 28 3313.9 -31.26

2870.76 -26.47 87.03 29.02 67.58 14 54 25 2270.8 -31.25

3913.88 -26.49 165.24 29.02 67.60 9 42 28 3313.9 -31.26

2870.76 -28.47 87.03 29.02 67.$8 14 54 25 2270.8 -31.25

V2 26.071

CLP 46.30

ECC 1.1715

INJ 2 LONG

157.00

78.79

157.00

78.79

157.00

78.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T11425.2 SGR 934.7 863 1383.5 ST 5019.3 SR 625.5 SS 1759.8

RRT .8954 RRF .8869 RTF .9778 CRT .9921 CRS -.9966 CST -.9835

S6811463.4 R23 .0269 R13 .9779 LSA 5346.6 MSA 306.3 SSA 30.5

SG$11455.8 SG2 418.7 THA 4.19 EL1 5057.5 EL2 77.8 ALF 7.05

LAU_ICN DATE DEC 9 1964 FLIGHT TIM( 346.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC C..CNIC DISTANCE 752.826 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 33.064 GAL .61 AZL 87.42 HCA 222.36 SHA 187.36 ECC .21388 1NC 2.5806 Vt 30.239

RP 210.10 LAp -1.74 LOP 299.29 VP 23.558 GAP -10.22 AZP 91.91 TAL 3.47 TAp 225.82 RCA 147.29 APO 227.43 V2 26.098

RC 308.691 GL 27.61 GP -7.25 ZAL 79.85 ZAP 45.85 ETS 172.11 ZAE 70.5_ ET[ 176.76 ZAC 77.41 ETC 257¢'52 CLP 45.40

PLANI[TOCENTRIC CONIC

C3 10.318 VHL 3.212 DLA 34.85 RAL 189.27 RAD 6567.4 VEL 11.476 PTH 1.99 VHp 4.085 DpA .91 RAp 163.68 ECC 1.1698

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

68.79 8 49 37 3887.76 -27.93 162.92 29.70 68.26 g 54 25 3287.8 -30.62 154.69

111.21 14 2 57 2892.84 -27.92 88.52 29.89 68.24 14 51 9 2292.8 -30.61 80.30

68.79 8 49 37 3887.76 -27.93 162.92 29.70 68.26 9 54 25 3287.8 -30.62 154.69

111.21 14 2 57 2692.84 -27.92 88.52 29.69 68.24 14 51 g 2292.8 -30.61 80.30

68.79 8 49 37 3887.76 -27.93 162.92 29.70 68.26 g 54 25 3287.8 -30.62 154.69

111.21 14 2 57 2892.84 -27.92 88.52 29.89 88.24 14 51 9 2292.8 -30.61 80.30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT]ON ACCURACY

TOE 2.7653 TRA .5464 TC-16.2322 BAU 2.2423 SGTl1596.9 SGR 896.2 $63 1339.9 ST 4955.1 8R 607.7 38 1662.1

ROE .3345 RRA .1748 RE5 -.8566 FAU .26446 RRT .8787 RRF .8708 RTF .9778 CRT .9926 CRS -.9950 CST -.9811

FOE 2.5376 FRA 1.8864 FC-22.1864 8SP 40293 86811631.5 R23 .0218 R13 .9778 LSA 5252.4 MSA 310.2 SSA 31.2

BOE 2.7854 8RA .5737 8C316.2548 FSP 4425 S6111623.6 SG2 426.8 THA 3.89 EL1 4991.7 EL2 73.4 ALF 6.94

LAUNCH DATE DEC g 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV ZZ 1965

hELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 209.88 LAP -1.75

RC 309.654 GL 27.29

PLANETOCENTRIC CONIC

C3 10.225 VHL 3.198

LNCH AZNTN LNCN TIME

70.28 9 2 57

109.72 13 58 36

70.28 9 2 57

109.72 13 58 36

110.00 14 24 36

110.00 13 36 8

LOL 76.96 VL

LOP 300.52 VP

GP -7.00 ZAL

DISTANCE 757.147 EARTH TO NARS

33.070 GAL .50 AZL 87.46 HCA 223.58 8MA 187.47 ECC .21426 INC 2.5409 vl 30.239

23.596 GAP -10.32 AZP 91.84 TAL 2.81 TAp 226.39 RCA 147.30 APO 227.63 V2 26.124

81.01 ZAP 44.96 ETS 172.13 ZAE 69.55 ETE 176.71 ZAC 77.73 ETC 257.49 CLP 44.53

DLA 34.03 RAL 170.39 RAO 6567.4 VEL 11.472 pTH 1.99 VHp 4.142 DPA 1.00 RAp 164.10 ECC 1.1683

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3859.10 -27.35 160.41 30.42 68.91 10 7 17 3259.1 -29.97 152.21

2917.66 -27.34 90.23 50.41 68.90 14 47 14 2317.9. -29.96 82.05

3859.10 -27.35 160.41 30.42 68.91 10 7 17 3259.1 -29.97 152.21

2g17.86 -27.34 90.23 50.41 68.90 14 47 14 2317.9 -29.96 82.03

2838.56 -29.18 84.80 31.17 71.35 15 11 54 2238.6 -31.44 76.32

2986.37 -25.55 94.75 29.59 66.47 14 25 55 2386.4 -28.50 86.82

DIFFERENT1AL CORRECTION_

TOE 2.7059 TRA .6490 TC-16.6121BAU 2.2735

RDE .3232 RRA .1779 RC5 -.7917 FAU .25469

FDE 2.3172 FRA 1.9417 FC-21.5630 6SP 40890

BDE 2.7252 8RA .6730 BC316.6310 FSP 4281

MID-COURSE ExECuTION ACCURACY

96T11762.2 SGR 860.0 SG3 12g6.1

RRT .8627 RRF .8528 RTF .9778

96811793.6 R23 .0159 R13 .9779

S6111785.6 SG2 434.1 THA 5.61

LAUNCh OATE DEC 9 t964 FLIGHT TIM( 350.00

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 209.66 LAp -1.76

RC 310.807 GL 26.97

PLANETOCENTRIC CON|C

C3 10.143 VHL 3.185

LNCH AZMTH LNCN TIME- L-I TIME INJ LAT

71.89 9 17 29 3827.09 -26.76

108.11 13 53 18 2946.64 -26.75

71.89 9 17 29 3827.09 -26.76

108.11 13 53 18 2946.64 -26.75

110.00 15 6 44 2721.32 -31.44

110.00 13 3 14 3100.41 -22.25

OIFFERENTIAL CORRECT|ON$

TOE 2.6439 TRA .7588 TC-16.9795 8AU 2,3047

RDE .3132 RRA .1814 RC3 -.7287 FAU .24505

FOE 2.1114 FRA 2.0050 FC-20.9152 BSP 41581

BOE 2.6624 BRA .7800 BC516.9952 FSP 4116

DISTANCE 761.472

LOt. 76.96 Vb 33.076 GAL .38 AZL 87.50 HCA 224.82 SMA 187.58 ECC .21486 INC 2.5029

LOP 301.75 VP 23.633 GAP -10.41 AZP gl.78 TAL 2.14 TAp 226.95 RCA 147.32 APO 227.85

OF -6.76 ZAL 82.21 ZAp 44.09 ETS 172.16 ZAE 68.20 ETE 176.67 ZAC 78.04 ETC 257.46

OLA 33.21 RAL 171.55 RAD 6567.4 VEL 11.469 PTH 1.99 VHp 4.201 DpA 1.07 RAp 164.54

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

157.68 31.19 69.56 10 21 16 3227.1 -29.29

92.21 31.18 69.55 14 42 25 2346.6 -29.28

157.68 31.19 69.56 10 21 16 3227.1 -29.29

92.21 31.18 69.55 14 42 25 2346.6 -29.28

78.42 32.86 75.85 15 52 5 2121.3 -33.06

101.96 29.03 63.55 13 54 54 2500.4 -25.64

ORBIT DETERMINAT|ON ACCURACY

ST 4877.1 SR 590.6 SS 1559.8

CRT .9932 CRS -.9928 CST -.9782

LSA 5144.7 MSA 313.3 SSA 32.0

EL1 4912.2 EL2 68.4 ALF 6.86

ARRIVAL DATE NOV 24 1965

EARTH TO MARS

vl 30.239

V2 26.149

CLP 43.67

ECC 1.1669

INJ 2 LONG

149.50

84.03

149.50

84.03

67.57

94.45

ORBIT DETERMINATION ACCURACY

8T 4792.4 SR 575.6 95 1463.7

CRT .9938 CRS -.9896 CST -.9743

LSA 5033.7 NSA 318.7 SSA 32.7

EL1 4826.5 EL2 63.3 ALF 6.81

MID-COURSE EXECUTION ACCURACY

56711g27.2 Sr_ 827.7 SG3 1253.5

RRT .8445 RRF .8332 RTF .9777

56811955.9 R23 .0121 R13 .9777

S6111g47.7 SG2 442.5 THA 3.36

1914



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 9 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC DISTANCE 765.801

RL 147.33 LAL .00 LOL 76.96 VL 33.083 GAL .26 AZL 67.53 HCA 226.05 SNA

RP 209.44 LAP -1.76 LOP 302.99 VP ;)3.669 GAP -10.51 AZP 91.71 TAL 1.45 TAp

RC 511.551 GL 26.65 GP -6.53 ZAL 83.43 ZAP 43.;)4 ETS 172.18 ZAE 67.07 ETE

PLANE TOCENTR ! C CONIC

C$ 10.O72 VHL 3.174 OLA 32.36 RAL 172.73 RAO 6567.4 VEL 11.466 PTH 1.99 VHp

LNCH AZMTH LMCH 7II4( L-I TIME [NJ LAX INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

73.63 9 33 28 3790.74 -26.14 154.63 32.00 70.20 10 36 39

106.37 13 46 44 2980.17 -26.13 94.33 32.00 70.19 14 36 24

73.(,3 9 33 28 3790.74 -26.14 154.63 32.00 70.20 10 36 39

10(,.37 13 46 44 2980.17 -26.13 94.53 32.00 70.19 14 36 24

110.00 15 33 46 2649.72 -32.51 71.11 34.03, 78.80 16 17 53

!10.00 12 43 37 3169.20 -20.09 106.13 29.07 61.74 13 36 26

DIFFERENTIAL CCIRRECTIO_IS M|O-Ci_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.37S7 TRA .8757 TC-17.3294 BAU 2.3333 SGT12090.0 SGR 798.7 SG3 1212.8 ST 4700.8 SIR 362.1 S] 1371.1

RD( .3043 RRA .1849 RC3 -.6683 FAU .23383 RRT .8248 RRF .8122 RTF .9775 CRT .9946 CRS -.9830 CST -.9695

FOE 1.9156 FRA 2.0689 FC-20.2701 85P 42021 56812116.4 R23 .0086 R13 .977§ LSA 4918.0 MSA 325.4 SSk 33.4

6DE 2.59(.6 BRA .6930 BC317.3423 FSP 3992 S6112108.0 SG2 451.0 THA 3.12 ELi 4733.9 EL2 57.9 ALF 6.78

LAUNCH DATE DEC 9 1964 FLIGHT TIME 354.00 ARRIVAL DATE NOV 28 IS65

HELIOCENTRIC C_IC DISTANCE 770.130 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 33.090 GAL .13 AZL 87.57 HCA 227.29 SI4A 187.81 ECC .21353 INC 2.4314 V1 50.259

RP 209.24 LAp -1.79 LOP 304.22 VP 23.705 GAP -10.61 AZP 91.65 T4L .73 TAp 228.04 RCA 147.33 APO 228.29 V2 26.196

RC 512.48(. GL 26.34 GP -6.31 ZAL 84.74 2Ap 42.42 ETS 172.21 ZNE 63.96 ETE 176.60 ZAC 78.64 ETC 257.38 CLP 42.04

PLANE TOCENTR I C CONIC

C3 10.012 VHL 3.164 DLA 31.31 RAL 173.94 RAD 6567.4 V[L 11.463 pTH 1.99 VHp 4.322 Dp4 1.15 RAp 165.48 ECC 1.1(.48

LNCH AZMTH LN(H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM [NJ 2 LAT INJ 2 LONG

75.58 9 51 27 3748.43 -23.50 131.17 32.86 70.84 10 53 35 3148.4 -27.67 143.O3

104.42 13 38 24 3020.09 -25.49 97.31 32.86 70.83 14 28 44 2420.1 -27.67 89.10

75.58 9 31 27 3748.43 -25.50 151.17 32.86 70.84 10 53 55 3148.4 -27.87 143.03

104.42 1_ 38 24 3020.09 -25.49 97.31 32.86 70.85 14 28 44 2420.1 -27.67 69.18

tlO.O0 13 56 18 2591.77 -33.19 66.72 35.05 61.31 16 39 29 1991.8 -34.04 57.59

110.00 12 32 43 3224.77 -18.26 109.41 29.35 60.59 13 26 28 2624.6 -22.04 102.31

DIFFERENTIAL CX_RECTIONS N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOe4 ACCURACY

TD( 2.53(.4 TRA 1.0184 TC-17.5696 8AU 2.3532 SGT12223.0 SGR 773.0 SG3 1166.9 ST 4650.3 SR 553.3 S] 1308.4

ROE .2984 RRA .1884 RE3 -.6030 FAU .22300 RRT .8032 RRF .7897 RTF .9779 CRT .9956 CRS -.9799 CST -°9639

FOE 1.7716 FRA 2.1344 FC-19.4S44 8SIP 43072 8G812247.4 R23 .0052 R13 .9779 LSA 4851.3 NSA 327.9 SSA 33.6

ROE 2.5539 BRA 1.0357 0C317.5799 FSP 3890 S6112238.8 SG2 459.9 THA 2.91 EL1 4S82.8 EL2 51.3 ALF 6.76

EARTH TO MARS

187.69 ECC .21508 INC 2.4664 vl 30.239

227.50 RCA 147.32 APO 226.06 V2 26.174

176.63 2AC 78.35 ETC 257.42 CLP 42.8A

4.261 0pA 1.12 RAp 165.00 ECC 1.1858

PO CST TIM INJ 2 LAT INJ 2 LONG

3190.7 -26.59 14(..47

2360.2 -28.56 86.37

3190.7 -28.]9 146.47

2360.2 -28.]8 86.37

2049.7 -33.71 62.08

2569.2 -23.70 98.86

L&UMCH C&TE DEC 9 196A FLIGHT TINE 3]6.00 ARRIVAL DATE NOV 30 1S6S

HELIOCENTRIC CONIC 01 STANCE 774.472 EARTH TO HAR5

RL 147.33 LAL .00 LOL 76.96 VL 33.096 GAL .01AZL 87.60 HCA 228.]3 SMA 187.93 ECC .21601 INC 2.3976 Vl 30.239

Re 209.04 LAP -1.80 LOP 30].46 V_P 23.759 GAP -10.70 AZP 91.59 TAL .04 TAp 228.]6 RCA 147.33 APO 228.52 ¥2 26.221

8C 315.411 GL 26.02 GP -6.11 ZAL 86.05 ZAp 41.62 ST] 172.23 ZAE 64.88 ETE 176.57 ZAC 78.94 ETC 257.34 CLP 41.25

PLANETOCEN781C CONIC

C3 S.9(.5 VHL 3.137 OLA 30.63 RAL 175.17 RAO 6567.4 VEL 11.461PTH 1.99 VHp 4.384 OPA 1.16 RAp 16].98 ECC 1.1640

LMCH AZMTH LNCH TIM( L-I TIME ]NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.80 10 12 11 3697.55 -24.64 147.08 33.77 71.47 11 13 49 3097.5 -27.14 138.97

102.20 13 27 28 3069.10 -24.83 100.75 ]3.76 71.46 14 18 37 2469.1 -27.13 92.65

77.80 10 12 11 3697.]5 -24.84 147.06 53.77 71.47 11 13 49 3097.5 -27.14 138.97

102.20 13 27 28 3069.10 -24.83 100.75 ]3.76 71.46 14 16 37 2469.1 -27.13 92.65

110.00 1S 16 24 2341.17 -33.64 62.84 36.00 83.37 16 56 45 1941.2 -34.17 53.64

110.00 12 22 25 5273.47 -16.61 112.22 29.78 59.69 13 16 59 2673.5 -20.51 105.27

O|FFERENTI AL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4416 TRA 1.2223 TC-18.1124 8AU 2.4142 SG712531.6 SGR 775.1SG3 1198.7 ST 4511.6 SR 538.7 SS 1211.9

ROE .2881RRA .2040 RE3 -.5971FAU .22900 RRT .7966 RRF .7831RTF .9738 CRT .9961CRS -.9590 CST -.9422

FOE 1.5246 FRA 2.4659 FC-19.8956 8SP 42793 SGB125S5.6 R23 .0103 R13 .9738 LSA 4683.9 MSA 394.0 SSA 34.2

ROE 2.4585 BRA 1.2392 90318.1222 FSP 3701 SG112S47.1 SG2 468.0 THA 2.82 ELi 4543.5 EL2 47.3 ALF 6.78

LAUNCH DATE DEC 9 1964 FLIGHT TINE 358.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOt. 76.9S VL

RP 208.65 LAP -1.81 LOP 306.71VP

RC 514.529 GL 2].69 GP -5.92 ZAL

PLANETOCENTRIC CONIC

C3 9.929 VHL 3.151

LHCH AZMTH LNCH TIME

80.51 10 37 26

99.49 13 12 10

100.00 13 41 33

100.00 12 50 44

110.O0 16 34 59

110.00 12 13 48

DIFFERENTIAL CORRECTIONS

TOE 2.5624 TRA 1.2582 TC-18.2368 BAU 2.4217

ROE .2838 RRA .1928 RC3 -.4946 FAU .20829

FDE 1.3980 FRA 2.214] FC-18.1604 BSP 43768

BDE 2.3794 8RA 1.2729 80318.2435 FSP 3628

D|STANCE 778.610 EARTH TO MARS

33.103 GAL -.12 AZL 87.63 HCA 229.77 SMA 188.03 (CC .21632 INC 2.3651 V1 30.239

23.773 SAp -10.79 AIP 91.55 TAL 359.31 TAp 229.08 RCA 147.33 APO 228.76 V2 26.243

87.40 ZAp 40.84 ST] 172.25 ZA[ 63.81 ETE 176.5] ZAC 79.22 ETC 257.29 CLP 40.49

DLA 29.74 RAL 176.42 RAD 6567.4 VEL 11.459 PTH 1.99 VHp 4.448 DpA 1.14 RAp 166.49 ECC 1.1634

L-I TIME INJ LAT ]HJ LOMG ]NJ RT ASC INJ AZMTH ]NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

3632.30 -24.15 141.97 34.71 72.10 11 37 56 3032.3 -26.37 133.89

3132.92 -24.15 105.27 34.71 72.09 14 4 23 2532.9 -26.37 97.18

3039.03 -25.67 98.86 35.28 74.47 14 32 12 2439.0 -27.75 90.57

3201.42 -22.46 109.72 34.07 69.73 13 44 6 2601.4 -25.01 101.85

2495.2] -33.94 59.29 36.91 85.65 17 16 34 1695.3 -34.17 50.05

3317.96 -15.07 114.74 30.33 58.95 13 9 6 2718.0 -19.07 107.91

MID-C.OURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12549.$ SGR 725.7 SG3 1089.2 ST 4381,3 SR 530.2 S] 1120.1

RRT .7]38 RRF .7360 RTF .9776 CRT .9970 CRS -.9388 CST -.9492

SG012570.3 R23 .0000 R13 .9776 LSA 4540.1MSA 342.8 SSA 35.3

SGl12361.3 SG2 476.4 THA 2.50 EL1 4413.1 EL2 41.0 ALF 6.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC g 1964

HELIOCENTRIC COl41C

RL 147.33 LAL .00

RP 208.87 LAP -1.81

RC 315.238 GL 25.36

PLANETOCEMTRIC CONIC

CS 9.906 VHL 3.147

LNCM AZMTH LNCH TIME

84.33 11 12 56

93.83 12 48 49

100.00 14 28 4

100.00 12 14 22

110.00 18 32 30

110.00 12 8 25

FLIGHT TIME 380.00 ARRIVAL DATE DEC 4 1965

DISTANCE 783.153 EARTH TO MARS

-.25 AZL 87.87 HCA 231.01 SMA 188.17 ECC .21705 INC 2.3336 V1

V2

CLP

78.g8 Vb 33.110 GALLOL 30.239

LOP 307.g5 VP 23.806 GAP -10.89 AZP 91.47 TAL 358.37 TAp 22g.38 RCA 147,33 Apo 229.01 26.284

GP -5.73 ZAL 88.79 ZAP 40.08 ETS 172.27 ZAE 82.78 ETE 178.53 ZAC 79.50 ETC 237.24 39.74

DLA 28.83 RAL 177.69 RAO 8567.4 VEL 11.458 pTH 1.99 VHP 4.512 DpA 1.11 RAP 167.02 ECC 1.1630

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH XNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3534.0g -23.45 134.48 35.70 72.73 12 11 50 2934.1 -25.59 126.42

3230.21 -23.44 112.21 35.70 72.72 13 40 39 2630.2 -25.58 104.13

2904.85 -27.97 89.45 36.97 79.00 15 16 29 2304.9 -29.20 80.86

3334.88 -19.07 118.18 33.96 68.§4 13 9 57 2734.7 -22.08 110.86

2452.60 -34.11 55.97 37.81 87.61 17 33 23 1852.6 -34.06 46.73

3359.70 -13.59 117.07 30.g8 58.33 13 2 24 2759.7 -17.68 110.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.2799 TRA 1.3991 TC-18.4982 BAU 2.4508 SG712899.2 SGR 706.3 SG3 1051.1 ST 4255.3 SR 521.3 SS 1040.2

ROE .2784 RRA .1952 RC3 -.4421 FAU .19990 RRT .7273 RRF .7101 RTF .9774 CRT .9974 CRS -.9422 CST -.9379

FOE 1,2317 FRA 2.2593 FC-17.469g 8SP 44191 S8812718.8 R2S -.0027 R13 .9774 LSA 4397.3 MSA 351.7 SSA 35.9

DOE 2.2968 8RA 1.4126 BC318.5035 FSP 3458 SGl12709.8 8G2 484.3 THA 2.32 ELI 4287.0 EL2 37.2 ALF 6.97

LAUNCH DATE DEC 9 lg84 FLIGHT TIME 362.00 ARRIVAL DATE OEC 6 1963

HEL;OCENTRlC CONIC OISTANCE 787.499 EARTH TO MARS

RL 147.33 LAL .DO LOt. 76.g8 VL 33.117 GAL -.39 AZL 87.70 HCA 232.26 SMA 188.29 ECC .21762 INC 2.3032 V1 30.239

RP 208.49 LAP -1.82' LOP 309.20 VP 23.838 GAP -10.98 AZP 91.41 TAL 357.82 TAp 230.08 RCA 147.31 APO 229.26 V2 26.285

RC 318.140 GL 25.03 GP -5.56 ZAL 90.22 ZAp 39.33ETS 172.28 2A[ 61.73 ETE 176.51 ZAC 79.78 ETC 257.19 CLP 39.01

PLANETOCENTRIC CONIC

C3 9.897 VHL 3.148

LNCM AZMTH LNCH TIME

90.00 12 47 31

90.00 11 22 31

100.00 14 57 42

100.00 11 55 0

110.00 17 9 15

110.00 11 59 87

DIFFERENTIAL CORRECTIONS

TDE 2.1944 TRA 1.3419 TC-18.7387 BAU 2.4796

ROE .2738 RRA .1968 RC3 -.3916 FAU .19183

POE 1.0774 FRA 2.2884 FC-16.7812 8SP 44677

BDE 2.2114 ERA 1.5544 BC318.7408 FSP 3326

OLA 27.90 RAL 178.98 RAD 6567.4 VEL 11.458 PTH 1.99 VHP 4.577 DpA 1.06 RAp 167.56 ECC 1.1629

L-1 TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3243.83 -25.46 113.80 37.52 77.18 13 41 34 2643.8 -26.98 105.46

3520.08 -20.02 132.19 35.76 69.55 12 21 11 2920.1 -22.63 124.49

2824.10 -28.88 83.62 38.23 81.93 15 44 47 2224.1 -29.70 74.91

3415.04 -16.82 123.07 34.35 84.92 12 51 55 2815.0 -20.08 115.78

2412.42 -34.18 52.84 38.70 89.48 17 49 27 1812.4 -33.88 45.80

3399.48 -12.16 119.26 31.72 57.80 12 58 38 2799.5 -16.32 112.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88712848.9 SGR 688.4 SG3 1013.4 ST 4123.9 SR 313.4 SS 964.8

RRT .8995 RRF .8802 RTF .9775 CRT .9974 CRS -.9206 CST -.9246

SGB12865.4 R23 -.0063 R13 .g775 LSA 4251.0 MSA 359.5 $SA 36.4

SGl12856.0 882 491.6 THA 2.15 EL1 4155.6 EL2 36.3 ALF 7.08

LAUNCH DATE DEC 9 1964 FLIGHT TIME 364.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC DISTANCE 791.847

RL 147.33 LAL .00 LOt.' 76.96 VL 33.124 GAL -.53 AZL 87.73 HCA

RP 208:32 LAP -1.83 LOP 310.45 VP 23.870 GAP -11.07 A ZP 91.35 TAL

RC 317.033 GL 2A.sg GF -5.40 ZAL 91.68 ZAp 38.63 ETS 172.30 ZAE

PL ANET_ENTRIC CONIC

CS 9.901VHL 3.147 OLA 2G.gG RAL 180.28 RA0 8567.4 VEL 11.458 pTH

EARTH TO MARS

233.51SMA 188.41ECC .21821%NC 2.2738 Vl 30.239

357.05 TAp 230.58 RCA 147.30 Apo 22g.53 V2 26.304

60.72 ETE 176.49 ZAC 80.05 ETC 257.14 CLP 38.31

1.99 VHp 4.645 DpA .99 RAp 168.12 ECC 1.1629

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 13 27 7 3130,82 -28.93 105.84 39.02 80.91 14 19 18 2530.6 -27.91 97.31

gO.DO 10 53 18 3633.45 -17.17 139.29 36.01 67.13 11 53 52 3033.5 -20.12 131.88

100.00 15 22 22 2759.12 -29.41 78.88 39.38 84.38 18 8 21 2159.1 -29.88 70.09

100.00 11 40 45 3A80.18 -14.g0 126.95 34.93 63.78 12 38 45 2880.2 -18.30 119.81

110.00 17 23 23 2374.19 -34.16 4g.85 3g.60 91.23 18 4 57 1774.2 -33.$2 40.65

110.00 11 54 13 3437.88 -10.75 121.35 32.53 57.38 12 51 31 2837.9 -14.98 114.80

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1068 TRA 1.6947 TC-18.9395 8AU 2.5073 SG712990.8 SGR 673.3 $83 976.1 ST 3990.4 gR 507.0 SS 899.6

ROE .2703 RRA .lg87 RC3 -.3417 FAU ,18385 RRT .GSgG RRF .6497 RTF .9774 CRT .9968 CRS -.8921CST -.9082

FDE .9359 FRA 2.3285 FC-16.0585 BSP 45212 SG813008.2 R23 -.0078 R13 .9774 L$A 4103.1MSA 369.8 SSA 36.9

DOE 2.1240 8RA 1.7084 BC318,9426 FSP 3208 S8112998.6 SG2 499.8 THA 1.99 EL1 4022.3 EL2 40.2 ALF 7.22

LAUNCH DATE DEC g 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC DISTANCE 796.197 EARTH TO MARS

RL 147.38 LAL .00 LOL 76.96 VL 33.131 GAL -.67 AZL 87.75 HCA 234.76 SMA 188.54 ECC .21884 INC 2.2453 vl 30.239

RP 208.16 LAP -1.83 LOP 311.70 VP 23.900 GAP -11.16 A ZP 91.30 TAL

RC $17.924 GL 24.34 GP -5.24 ZAL 93.18 ZAP 37.93 ETS 172.31 ZAE

PLANETOCENTRIC CONIC

C3 9.919 VHL 3.149 OLA 26.00 RAL 181.60 RAO 6567.4 VEL 11.459 PTH I.gg VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

go.o0 13 55 54 5052.22 -27.85 100.21 40.28 83,64 14 46 46

90.00 10 33 3 5712.59 -15.01 144.09 36.57 65.71 11 36 58

100.00 15 44 21 2702.58 -29.71 74.69 40.48 86.56 16 29 24

100.00 11 29 17 3537.48 -13.15 130.31 35.65 62.91 12 28 14

110.00 17 41 1 2337.54 -34.07 46.9g 40.51 92.92 18 19 59

110.00 11 49 8 3475.27 -9.37 123.37 38.42 56.98 12 47 1

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.0123 TRA 1.8335 TC-19.1120 8AU 2.5347 58T13130,2 SGR 659.5 SG3 939.7

RDE .2671RRA .2003 RC3 -.2941FAU .17580 RRT .6387 RRF .6174 RTF .9772

FDE .7938 FRA 2.3585 FC-15.3439 BSP 45724 58813146.8 R23 -,0100 R13 .9772

BDE 2.0301 8RA 1.8643 8C319.1143 FSP 3089 S8113137.0 SGZ 507.1THA 1.84

356.27 TAp 231.03 RCA 147.28 APO 229.80 V2 26.323

59.73 ETE 176.48 ZAC 80.32 ETC 257.09 CLP 37.62

4.710 OpA .91 RAP 168.69 ECC 1.1632

PO CST TIM INJ Z LAT INJ 2 LONG

2452.2 -28.24 91.60

3112.6 -18.17 136.84

2102.6 -29.87 65.89

2937.5 -16.68 123.29

1737.5 -33.29 37.84

2875.3 -13.66 116.89

ORBIT DETERMINATION ACCURACY

ST 3847.2 SR 501.0 SS 836.1

CRT .9952 CRS -.8527 CST -.8861

LSA 3950.1MSA 382.6 SSA 37.3

EL1 3879.4 EL2 48.8 ALF 7.38
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JPL TM 3_!00 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAONCH DATE DEC 9 1964 FLIGHT TIME 368.00

HELIOCENTRIC CONIC DISTANCE 800.548

RL 147.33 LAL .00 LOL 76.96 VL 33.138 GAL -.81 AZL 87.78 HCA 236.01 SMA

RP 208.01 LAP -1.84 LOP 312.93 VP 23.929 GAP -11.23 AZp 91.24 TAL 355.47 TAp

AC 318.e08 GL 23.98 GP -5.09 ZAL 94.68 ZAP 37.25 ETS 172.32 ZAE 58.75 ETE

PLANETOCENTRIC CONIC

C3 9.953 VHL 3.135 DLA 25.02 RAL 182.93 RAD 6567.4 VEL 11.460 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

90.00 14 20 26 2987.41 -28.05 95.52 41.46 85.96 15 10.13

90.00 10 21 8 3778.74 -13.12 148.03 37.30 84.68 11 24 7

100.00 16 4 38 2831.42 -29.86 70.89 41.56 88.55 16 48 50

100.00 11 19 37 3389.96 -11.50 133.33 36.47 62.22 12 19 27

110.00 17 56 13 2302.23 -33.92 44.24 41.43 94.34 18 34 37

110.00 11 44 29 3311.91 -8.01 125.33 34.38 56.66 12 43 1

DIFFERENTIAL CORRECTIONS NIO-COURSE ExECuTIC_ ACCURACY

TDE 1.9166 TRA 2.0176 TC-19.2330 8AU 2.5820 SG713267.9 SGR 647.6 SG3 903.9

ROE .2630 RRA .2013 RC3 -.2486 FAU .16820 RRT .6088 RRF .3843 RTF .9773

FOE .6675 FRA 2.3809 FC-14.6308 BSP 46223 S6813283.7 R23 -.0122 R13 .9773

BOE 1.9348 BRA 2.0277 BC319.2546 F_P 2971 SGl13273.7 SG2 514.5 TMA 1.70

LAUNCH DATE DEC 9 1964 FLIGHT TIME 370.00

HELIOCENTRIC C.(_IIC DISTANCE 804.901

RL 147.33 LAL .00 LOL 76.96 VL 33.143 GAL -.96 AZL 87.81HCA 237.26 SMA

RP 207.66 LAp -1.84 LOP 314.21 VP 23.938 GAP -11.34 AZP 91.18 TAL 354.66 TAp

RE 319.683 GL 23.61 ;p -4.93 ZAL 96.23 ZAp _6.58 ETS 172.33 ZAE 57.79 ETE

PLANETOCEMTR1C CONIC

C3 10.002 VHL 3.163 DLA 24.02 RAL 184.27 RAO 6567.4 VEL 11.463 PTH 1.99 VHp

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 42 32 2930.39 -28.23 91.36 42.61 88.04 13 31 23

90.00 10 9 44 3837.73 -11.38 131.49 38.14 63.90 11 13 42

100.00 16 23 43 2604.16 -29.89 67.38 42.63 90.40 17 7 7

100.00 11 11 14 3839.19 -9.93 136.14 37.38 61.66 12 11 $4

110.00 18 11 8 2268.09 -33.70 41.60 42.38 96.09 18 48 $6

110.00 11 40 19 3548.03 -6.65 127.25 35.40 56.39 12 39 27

OIFFEREMTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.8137 TRA 2.1886 TC-19.3643 BAu 2.5895 SGT13403.7 9GR 637,0 SG3 869.0

RDE .2633 RRA .2023 RC3 -.2048 FAU .16074 RRT .373? RRF .5499 RTF .9770

FDE .3392 FRA 2.4050 FC-13.9132 BSP 46680 SGB13418.8 R23 -.0140 R13 .9770

BDE 1.8327 ERA 2.1980 8C319.3633 FSP 28§6 S6113408.7 862 521.3 THA 1.56

ARRIVAL DATE DEC 12 1965

EART_ TO MARS

188.66 ECC .21931 INC 2.2178 vl 30.239

231.48 RCA 147.25 APO 230.08 V2 26.341

176.47 ZAC 80.58 ETC 257.04 CLP 36.95

4.778 DpA .81 RAp 189.28 ECC 1.1636

PO CST TIM ]NJ 2 LAT |NJ 2 LONG

2387.4 -28.32 86.86

3178.7 -18.43 140.91

2031.4 -29.74 62.09

2990.0 -13.13 126.42

1702.2 -32.92 35.15

2911.9 -12.34 116.91

ORBXT DETERMINATION ACCURACY

ST 3704.2 SR 496.4 SS 782.9

CRT .9921CRS -.8056 CST -.8624

LSA 3797.8 MSA 394.2 SSA 37.5

ELI 3735.8 EL2 61a7 ALF 7.58

ARRIVAL DATE DEC 14 1965

EARTH TO MARS

188.79 ECC .2202! INC 2.1906 vl 30.239

231.93 RCA 147.22 APO 230.36 V2 26.$57

176.45 ZAC 80.84 ETC 236.98 CLP 36.29

4.848 DpA .69 RAp 169.88 ECC 1.1646

PO CST TIM INJ 2 LAT IMJ 2 L(_G

2330.4 -28.23 82.69

3237.7 -14.80 144.48

2004.2 -29.31 38.60

3039.2 -13.64 129.51

1668.1 -32.49 32.56

2948.0 -11.02 120.88

OR8IT DETERMINATION ACCURACY

ST 3535.3 SR 492.0 SS 784.1

CRT .9870 CRS -.7416 CST -.8302

LSA 3638.5 MSA 410.7 SSA 37.8

ELI 3586.8 EL2 78.2 ALF 7.79

LAUNCH DATE DEC 9 1964 FLIGHT TIME 372.00 ARRIVAL DATE DEC 16 1963

HELIOCENTRIC CONIC DI STANCE 809.255

RL 1A7.33 LAL .00 LOL 76.96 VL 33.152 GAL -1.11 AZL 87.84 HCA 238.52 SMA

Re 207.73 LAP -1.85 LOP 315.46 VP 23.985 GAP -11.43 AZP 91.13 TAL 353.84 TAp

RC 320.558 GL 23.24 GP -4.82 ZAL 97.80 ZAp 35.93 ETS 172.34 ZAE 56.85 ETE

PLANETOCENTRIC CONIC

C3 10.068 VHL 3.173 DLA 23.01RAL 185.62 RAD 6567.4 VEL 11.485 pTH

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT |NJ LONG INJ RT ASC INJ AZMTH XNJ TIME

90.00 15 3 2 2876.57 -28.32 87.57 43.74 89.93 15 51 1

90.00 10 0 1 3892.17 -9.73 134.84 39.08 63.28 11 4 53

100.00 16 41 53 2559.86 -29.82 64.09 43.71 92.13 17 24 33

100.00 11 3 51 3686.11 -8.40 158.78 38.37 61.21 12 5 17

110.00 18 23 43 2234.98 -33.43 39.05 43.35 97.57 19 Z 58

110.00 11 36 30 3583.75 -5.30 129.15 36.48 56.18 12 36 14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.7104 TRA 2.3666 1C-19.4334 8AU 2.6158 SG713534.5 SGR 628.0 SG3 834.1

ROE .2625 RRA .2033 RC3 -.1626 FAU .15335 RRT .5398 RRF .5148 RTF .9768

FDE .4233 FRA 2.4223 FC-13.1855 8SP 47184 56813549.1 R23 -.0158 R13 .9768

8DE 1.7304 6RA 2.3753 8C319.4341FSP 2746 S6113538.8 SG2 528.5 THA 1.44

EARTH TO MARS

188.92 ECC .22094 INC 2.1644 vl 30.239

232.36 RCA 147.18 APO 230.68 V2 26.373

176.44 ZAC 81.19 ETC 256.93 CLP $5.63

1.99 VHp 4.918 DpA .56 RAp 170.50 ECC 1.1657

PO CST TIN INJ 2 LAT INJ 2 LONG

2278.6 -28.03 78.91

3292.2 -13.24 147.72

1959.9 -29.21 IS.S4

3086.1 -12.18 132.03

1635.0 -32.03 30.11

2983.8 -9.71 122.81

OR8%T DETERMINATION ACCURACY

ST 3408.2 SR 488.9 SS 695.5

CRT .9793 CRS -.6668 CST -.7957

LSA 3486.3 MSA 427.6 SSA 37.9

EL1 3441.7 EL2 97.9 ALF 8.00

LAUNCH DATE DEC 9 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC DE STANCE 813.610

RL 147.33 LAL .00 LOL 76.96 VL 53.160 GAL -1.27 AZL 87.86 HCA 239.78 Si4A

RP 207.G0 LAP -1.85 LOP 316.72 VP 24.012 GAP -11.53 A ZP 91.08 TAL 353.01 TAp

RC 321.425 GL 22.85 GP -4.69 ZAL 99.40 ZAp 35.30 ETS 172.35 ZAE 55.92 ETE

PLANETOCENTRIC CONIC

C3 10.151VML 3.186 OLA 21.99 RAL 186.98 RAO 6567.4 VEL 11.469 PTH

LNCH AZMTM LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 15 22 22 2850.57 -28.27 84.06 44.67 91.69 16 9 32

90.00 9 31 31 3943.47 -8.15 157.57 40.10 62.79 10 57 15

100.00 16 59 19 2517.93 -29.68 60.98 44.80 93.76 17 41 17

100.00 10 37 15 3731.34 -6.91 141.31 39.43 60.84 11 59 28

110.00 18 40 3 2202,82 -33.12 36.60 44.35 98.99 19 16 45

110.00 11 33 1 3619.21 -3.96 130.99 37.61 56.02 12 33 20

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.6027 TRA 2.5509 TC-19.4712 8AU 2.6425 SG713864.7 8GR 620.5 SG3 800.6

ROE .2624 RRA .2038 RC3 -.1227 FAU .14628 RRT .5055 RRF .4796 RTF .9765

FOE .3149 FRA 2.4377 FC-12.4756 8SP 47674 _G_13878.8 R23 -.0171 R13 .9765

BDE 1.6241BRA 2.5590 8C319.4713 FSP 2640 S6113668.3 SG2 535.3 TflA 1.32

EARTH TO MARS

189.05 ECC .22172 INC 2.1388 vl 30.239

232.78 RCA 147.13 APO 230.97 V2 26.388

176.44 ZAC 81.36 ETC 256.87 CLP 35.03

1.99 VHp 4.989 DpA .42 RAP 171.13 ECC 1.1671

PO CST T|M INJ 2 LAT INJ 2 LONG

2230.6 -27.74 75.43

3343.5 -11.73 150.73

1917.9 -28.84 52.28

3131.3 -10.74 134.62

1602.8 -31.52 27.74

3019.2 -8.39 124.71

ORBIT DETERMINATION ACCURACY

ST 3263.2 SR 486.6 SS 666.3

CRT .9680 CRS -.5797 CST -.7585

LSA 3335.9 MSA 446.6 SSA 37.9

EL1 3297.1 EL2 120.9 ALF 8.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE DEC 9 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 207.48 LAP -1.85

RC 322.286 GL 22.45

PLANETCH_[NTRIC CONIC

C3 10.253 VHL 3.Z02

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 40 47 2785.54 -28.14

90.00 _P'_3 59 3992.50 -8.61

100.00 17 _8 10 2477.99 -29.46

100.00 10 51 17 3775.28 -5.44

110.00 18 54 7 2171.55 -32.75

110.00 11 29 50 3654.49 -2.61

DIFFERENTIAL CORRECTIONS

TOE 1.4926 TRA 2.7426 TC-19.4694 BAU 2.6697

ROE .2630 RRA .2040 RC3 -.0851FAU .13943

FD( .2134 FRA 2.4478 FC-11.7730 9SP 48163

BOE 1.5156 ERA 2.7502 BC319.4696 F_P 2537

DISTANCE 817.964 EARTH TO MARS

LOt. 76.96 VL 33.167 GAL -1.45 AZL 87.89 HCA 241.03 SMA 189.18 ECC .22253 INC 2.1158 vl 50.239

LOP 317.98 VP 24.038 GAp -11.62 AZP 91.02 TAL 552.16 TAp 235.19 RCA 147.08 Apo 231.28 v2 26.402

GP -4.57 ZAL 101.01 ZAP 34.69 ETS 172.36 ZAE 55.01ETE 176.43 ZAC 81.62 ETC 258.81CLP 34.42

DLA 20.95 RAL 188.34 RAD 6567.4 VEL 11.474 pTH

INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

80.77 46.02 95.34 16 27 13

160.56 41.20 62.40 10 50 31

58.03 45.90 95.30 17 57 28

143.75 40.56 60.56 11 54 13

34.23 45.37 100.55 19 30 18

132.84 38.81 53.90 12 30 44

MID-COURSE ExECuTION ACCURACY

SG713791.5 SGR 614.2 SG3 767.9

RRT .4710 RRF .4440 RTF .9763

S6613805.1 R23 -.0188 R13 .9763

S6113794.5 SG2 541.7 THA 1.20

1.99 VHp 5.061DpA .27 RAp 171.77 ECC 1.1887

PO CST TIM INJ Z LAT INJ 2 LC)NG

2185.5 -27.38 72.19

3392.5 -10.26 153.57

1878.0 -28.42 49.38

3175.3 -9.32 137.12

1571.5 -30.99 25.46

5054.5 -7.07 126.59

ORBIT DETERNINATION ACCURACY

ST 3123.9 SR 485.1SS 645.2

CRT .9520 CRS -.4822 CST -.7209

LSA 3192.2 MSA 467.4 SSA 37.8

EL1 5157.9 EL2 146.9 ALF 8.43

LAtJNCH DATE DEC 9 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CON|C

RL 147.33 LAL .00

RP 207.36 LAp -1.85

RC 323.141GL 22.05

PLAN(TOCENTRIC CONIC

C3 10.374 VHL 3.221

LNCH AZMTH LNCH TIME

90.00 15 58 _9

90.00 9 37 12

100.00 17 32 30

100.00 10 45 51

110.00 19 7 57

110.00 11 26 53

DIFFERENTIAL CORRECTIONS

TOE 1.3793 TRA 2.9417 TC-19.4292 BAU 2.6946

ROE .2644 RRA .2040 RC3 -.0492 FAU .13269

FDE .1194 FRA 2.4556 FC-11.0752 BSP 48644

8DE 1.4044 BRA 2.9488 BC519.4293 FSP 2435

231.61 V2 26.416

256.76 CLP 33.83

172.42 ECC 1.1707

PO CST TIM INJ 2 LAT INJ 2 LOnG

2142.9 -26.96 69.14

3439.8 -8.80 156.29

1839.8 -27.95 46.64

3218.2 -7.92 139.53

1541.1 -30.42 23.26

3089.6 -5.74 128.45

ORBIT DETERMINATION ACCURACY

ST 2991.4 SR 484.3 SS 632.6

CRT .9301CRS -.3786 CST -.6866

LSA 3056.5 MSA 490.0 SSA 37.5

EL1 3025.3 EL2 175.9 ALF 8.59

DISTANCE 822.319 EARTH TO MARS

LOt. 76.96 VL 33.174 GAL -1.59 AZL 87.91 HCA 242.29 SMA 189.31 ECC .22339 INC 2.0894 vl 30.239

LOP 319.24 VP 24.062 GAP -11.71 AZP 90.97 TAL 351.29 TAp 233.59 RCA 147.02 Apo

GP -4.45 ZAL 102.65 ZAp 34.09 ETS 172.36 ZAE 54.11 ETE 176.42 ZAC 81.87 ETC

DLA 19.90 RAL 189.71 RAD 6567.4 VEL 11.479 pTH 2.00 VHp 5.135 DpA .10 RAp

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2742.94 -27.93 77.67 47.18 94.88 16 44 12

4039.82 -5.11 163.02 42.37 62.11 10 44 31

2439.76 -29.19 55.22 47.03 96.75 18 13 10

3818.23 -4.00 146.13 41.75 60.35 11 49 30

2141.11 -32.36 31.94 46.43 101.65 19 43 38

3689.64 -1.27 134.67 40.05 55.84 12 28 23

HID-COURSE EXECUTION ACCURACY

SGT13915.3 8G4_ 609.2 SG3 735.7

RRT .4363 RRF .4085 RTF .9760

SGB13928.6 R23 -.0200 RI3 .9760

56113917.9 SG2 548.1 THA 1.10

LAUNCH OATE DEC 9 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .00 LOL 76.96 VL 33.182 GAL

RP 207.26 LAP -1.85 LOP 320.50 VP 24.088 GAP -11.80 AZP

RC 323.990 GL 21.65 GP -4.54 ZAL 104.29 ZAp 53.50 ETS

PLANETOCENTRIC CONIC

C3 10.515 VHL 5.245 OLA 18.84 RAL 191.08 RAD 6567.4 VEL 11.485 pTH 2.00 VHp 5.209 DpA -.08

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH [NJ TIME PO CST TIM

90.00 16 15 54 2702.39 -27.66 74.73 48.35 96.33 17 0 36 2102.4

90.00 9 51 2 4085.82 -3.64 165.61 43.59 61.90 10 39 8 3485.8

100.00 17 48 24 2403.04 -28.86 52.54 48.18 98.13 18 28 27 1803.0

100.00 10 40 55 3860.41 -2.58 148.45 43.00 60.21 11 45 15 3260.4

110.00 19 21 55 2111.49 -31.94 29.74 47.52 102.89 19 56 47 1511.5

110.00 11 24 11 3724.73 .07 136.50 41.35 55.82 12 26 16 3124.7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.2627 TRA 3.1476 TC-19.3536 BAU 2.7207 SG714037.5 SGR 605.0 863 704.3

ROE .2663 RRA .2038 RC3 -.0157 FAU .12618 RRT .4017 RRF .3727 RTF .9757

FOE .0299 FRA 2.4582 FC-10.3685 B6P 49127 86614050.6 R23 -.0217 R13 .9757

BO( 1.2905 6RA 3.1542 BC319.3557 F SP 2337 8G114039.6 SG2 554.0 THA .99

DISTANCE 826.672 EARTH TO MARS

-1.75 AZL 87.93 HCA 243.56 SMA 189.45 ECC .22429 INC 2.0656 vl 30.259

90.92 TAL 350.42 TAp 233.97 RCA 148.96 Apo 231.94 V2 26.428

172.36 ZA( 53.22 ETE 176.41 ZAC 82.12 ETC 256.70 CLP 35.25

RAp 173.09 ECC 1.1730

|NJ 2 LAT INJ 2 LONG

-26.49 66.28

-7.37 158.91

-27.44 44.03

-6.52 141.88

-29.83 21.16

-4.41 150.29

ORBIT DETERMINATION ACCURACY

ST 2868.4 SR 484.2 SS 626.7

CRT .9008 CRS -.2699 CST -.6563

LSA 2930.6 MSA 514.9 SSA 37.1

ELI 2901.6 EL2 207.9 ALF 8.69

LAUNCH DATE DEC 9 1964 FLIGHT TIME 382. O0 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC

RL 147.33 LAL .O0 LOL 76.96 VL 33.189 GAL

RP 207.16 LAp -1.65 LOP 321.77 VP 24.109 GAP -11.90 A ZP

RC 324.833 GL 21.21GP -4.24 ZAL 105.96 ZAp 32.93 ETS

PLANETOCENTRIC CONIC

C3 10.677 VHL 3.268 OLA 17.78 RAL 192.45 RAD 6567.4 VEL

DISTANCE 831.024

-1.92 AZL 87.96 HCA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 16 32 8 2663.64 -27.34 71.94 49.56

90.00 9 25 23 4130.80 -2.19 168.12 44.88

100.00 18 5 54 2367.70 -28.50 49.98 49.36

100.00 10 36 18 3901.98 -1.17 150.73 44.31

110.00 19 35 0 2082.67 -31.48 27.61 48.64

110.00 11 21 41 3759.77 1.41 138.33 42.70

DIFFERENTIAL CORRECTIONS

EARTH

244.82 SMA 189.58 ECC .22524 INC

90.87 TAL 349.55 TAp 234.34 RCA 146.88 APO

172.36 ZAE 52.35 ETE 176.40 ZAC 82.37 ETC

11.492 PTH 2.00 VHp 5.284 DpA -.27

INJ AZNTH INJ TIME PO CST TIM

97.69 17 16 32 2063.6

61.76 10 34 14 3530.8

99.43 18 43 22 1767.7

60.13 11 41 20 3302.0

104.07 20 9 43 1482.7

55.84 12 24 21 3159.8

TOE 1.1435 TRA 3.3601 TC-19.2386 BAU 2.7463

ROE .2690 RRA .2030 RC3 .0159 FAu .11977

FOE -.0525 FRA 2.4582 FC3-9.7111 BSP 49586

8DE 1.1748 BRA 3.5662 BC319.2386 FSP 2242

TO MARS

2.0422 vl 30.259

232.28 V2 26.439

256.65 CLP 32.69

RAp 173.77 ECC 1.1757

INJ 2 LAT INJ 2 LONG

-25.99 63.54

-5.95 161.46

-26.90 41.54

-5.15 144.19

-29.22 19.13

-3.08 13Z.15

ORBIT DETERMINATION ACCURACY

ST 2758.2 SR 484.8 SS 627.4

CRT .8628 CRS -.1633 CST -.6552

LSA 2818.3 NSA 540.8 SSA 36.7

EL1 2790.0 EL2 242.3 ALF 8.69

MID-COURSE ExECuTION ACCURACy

86T14155.6 9GR 601.9 SG3 673.6

RRT .3671 RRF .3373 RTF .9752

S0814168.3 R23 -.0228 R13 .9752

SGl14157.3 SG2 559.8 THA .90
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 6 1964 FLIGHT TIM( 384.00 ARRIVAL DATE DEC 28 1945

HELIOCENTRIC CQkIIC DISTANC[ 835.375 EARTH TO NARS

RL 14T.33 LAL .00 LOt. 76.96 VL 33.[97 GAL -2.09 AZL $7.98 HCA 246.09 SMA 189.72 ECC .22623 INC 2.0193 vl 30.259

RP 20T.09 LAp -1.95 LOP 326.03 VP 24.[$0 GAp -1[.99 AZP $0.82 TAL 346.62 TAp 234.70 RCA 146.60 APO 232.64 V2 26.449

RC 525.671 GL 20.77 GP -4.14 ZAL 107.63 ZAP 32.36 (TS 172.36 ZA( 51.49 ETE 176.39 ZAC 92.62 ETC 256.59 CLP $2.14

PLAN(TOCENTRIC CONIC

CS 10.912 VHL 3.299 DLA |S.TD RAL |93.62 RAD 656T.4 VEL 1t.500 PTH 2.00 VHP 5.361 DPA -.46 RAp 174.46 ECC 1.1786

LMCH AZMTH LNCM 11141[ L-| T1146 [NJ LAT |NJ LOMG |NJ R1 ASC IMJ AZ1HTH IMJ TIN( PO CST TIM [NJ Z LAT |MJ 2 LONG

90.OO 16 49 14 2926.51 -29.97 69.29 50.79 96.97 17 32 1 2026.S -25.45 90.95

90.00 9 20 11 4174.94 -.77 170.56 46°23 61.69 10 29 46 3574.9 -4.55 165.94

100.00 16 19 5 2653.64 -2S.Og 4T.S3 50.36 100.66 19 $7 ST 1T33.6 -26.35 39.1T

100.00 10 32 3 3943.04 .22 152.98 45,67 60.11 11 ST 47 3343.0 -3.T5 146.45

110.00 19 48 14 2054.64 -3t.00 25.5T 49.60 105.19 20 22 28 1454.6 -28.60 17.19

110.00 11 19 23 3794.91 2.T5 140.16 44°09 53.91 12 22 3T 3194.8 -l.T4 133.96

OIFFERENTIAL CCRRECTIQNS MID-COURSE EX(CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

• DIE 1.0219 TRA S.5805 TC-19.0873 BAU 2.7719 SGT14ZT[.8 _ 599.7 $93 643.6 ST 2664.4 SIR 486.0 S$ 636.1

ROE .2723 RRA .2022 RC3 .0452 FAU .11337 RRT .3530 RRF .3023 RTF .9746 CRT .6149 CRS -.0613 CST -.6244

FOE -.1291 FRA 2.4646 FCS-R.0312 B_ 50054 S_14264.4 R23 -.024| R13 .9746 LSA 2722.7 MSA 56f.1 SSA $6.1

BOG 1.0575 BRA 3.5660 BC319.0876 FSP 2148 _1|4273.2 $92 565.4 •HA .90 EL1 2694.0 EL2 278.6 ALF 6.55

LAUNCH DATE DEC 9 1964 FLIGHT TIME 586.00 ARRIVAL DATE DEC SO 1966

HELIOCENTRIC C041C

RL 147.33 LAL .00

RP 207.00 LAp -1,84

RC 326.503 GL 20.35

PLAN(TOCENTRIC CCI_IIC

CS tl.0Y1 VHL 3.321

LNCH AZNTH LNCM TIM(

90.00 17 S $6

90.00 9 13 23

100.00 18 33 53

100.00 10 2R •

110.00 20 1 15

110.00 11 17 14

DIFFERENTIAL CGRRECT|(_4$

10E .8962 TRA 3.8087 TC-18.R99R BAU 2.7972

ROE .2763 RRA .2010 RC3 .0726 FAU .10746

FOE -.1991 FflA 2.4469 FC3-9.4034 OSP 50549

BIDE .939R BRA 3.8140 9C51R.9989 FSP 2061

DISTANCE 039.723 EARTH TO MARS

LOL •6.96 VL 33.204 GAL -2.27 AZL 06.00 HCA 247.55 SklA 189.96 ECC .2272• INC 1.9966 vl 30.239

LOP 524.30 Vie 24.151 GAp -12.01 AZP 90.77 TAL 347.71 TAp 255.05 RCA 146.71 APO 233.00 VZ 26.469

GP -4.04 ZAL 109.31 ZAP 51.83 ETS 172.56 ZA( 50.65 ETE 176.39 ZAC 92.87 ETC 256.54 CLP 31.60

DLA tS.63 RkL 193.18 RAg 6SIT.4 Vt[L 11.309 PTH 2.00 VMp 5.436 DPA -.69 RAP 1•5.16 ECC 1.1822

L-I TIM( INJ LAT |NJ LONG |NJ RT A$C INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2590.85 -26.57 66.76 52.04 100.1R 17 47 • 1990.9 -24.R9 58.49

4218.49 .65 173.01 47.63 E1.69 10 2S 41 3616.4 -3.16 166.36

2300.79 -27.66 45.18 51.80 101.82 19 12 14 1700.8 -26.75 36.90

3985.70 1.60 155.21 47.09 60.15 11 54 31 3383.7 -2.38 148.69

2027.41 -30.49 23.6, 50.99 106.25 20 55 3 1427.4 -27.97 15.33

3821).84 4.09 141.99 45.54 56.03 12 21 4 3229.9 -.40 136.76

MID-COURSE ExECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

$GT14586.4 SGR 598.2 SG5 614.2 ST 2690.1 SR 487.9 $S 642.3

RRT .2993 RRF .2679 RTF .9759 CRT .7562 CRS .0628 CST -.6255

S9814697.8 R25 -.0253 R13 .9739 LSA 2647.2 MSA 592.1SSA $5.5

SG114306.5 SG2 570.7 THA .•1 ELI 2616.7 (L2 316.0 ALF 8.23

LAUNCH DATE DEC 9 1964 FLIGHT TIN( $88.00 ARRIVAL DATE JAN 1 1966

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 206.93 LAP -1.64

RC $2T.3S0 GL 19.69

PLANETOCENTRIC CONIC

C3 11.305 VML 3.362

L_¢H AZ_TH LNCH TIMI[

gO.O0 17 19 16

90.00 9 10 $5

100.00 |R 4R 24

100.00 10 24 27

110.00 20 14 S

110.00 11 15 15

DIFFERENTIAL CORRECTIONS

TOE .7719 TRA 4.0429 TC-10.6802 6AU 2.8232

RDE .2910 RRA .1994 RC3 .0975 FAU .10161

FOE -.2626 FRA 2.434T FC3-7.7615 BSP 50989

BOG .8214 6RA 4.0478 BC316.6805 FSP 1971

DISTANCE 844.069 EARTH TO MARS

LOt. 76.96 VL 33.212 GAL -2.45 AZL 68.03 HCA 248.61 SMA 169.9g ECC .22636 INC 1.9748 vl 30.239

LOP 325.56 Vp 24.179 GAp -12.19 AZP 60.72 TAL 346.78 TAp 235.39 RCA 146.61 APO 233.$8 V2 26.46?

GP -S.95 ZAL 110.99 ZA9 31.30 ETS t72.35 ZA( 49.82 ETE 176.$8 ZAC 83.12 ETC 256.48 CLP St.D8

DLA 14.55 RAL 196.54 RAD 6567.4 VEL 11.519 PTH 2.01VHp 5.517 DPA -.91 RAp 175.67 ECC 1.1960

L-| TIME |NJ L&T INJ LONG |NJ R1 ASC INJ AZMTH |NJ T|ME PO CST TIM INJ 2 LAT INJ 2 LON_

2556.5T -26.13 64.34 53.32 101.$2 18 1 52 1956.6 -24.31 56.16

4261.30 2.02 175.40 49.08 61.75 10 21 56 3661.3 -1.78 166.TT

2269.09 -27.19 42.94 53.06 102.91 19 26 13 1669.1 -25.14 34.74

4024.01 2.97 157.43 46.55 60.24 11 31 51 3424.0 -1.02 150.90

2000.99 -29.96 21.73 52,21 107.26 20 47 26 1401.0 -27.32 1S.5A

3964.86 5.42 143.84 47.03 56.20 12 19 40 $264.9 .94 167.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT14497.6 $GR 597.4 SG3 585.7 ST 2536.0 SR 490.3 SS 653.3

RRT .2662 RRF .2340 RTF .9733 CRT .6866 CRS .1176 CST -.6677

$9814509.9 RZ3 -.0264 R13 .9732 LSA 2592.3 NSA 614.6 SSk 34.8

3G114499.5 SG2 575.8 •HA .63 ELl 2558.7 EL2 353.2 ALF 7.71

LAUNCH DATE DEC 9 1964 FLIGHT TIM( 590.00 ARRIVAL DATE JAN 3 1966

HI[LlocENTRIC C(_AIC DISTANCE 848.411 EARTH TO MARS

RL 147.$3 LAL .00 LQL 76.96 VL 53.220 GAL -2.63 AZL 88.05 HCA 249.89 S44A 190.13 ECC .22950 INC 1.9531 vl 30.239

RP 206.66 LAP -1.93 LOP 326.63 VP 24.189 GAP -12.29 AZP 90.67 T_. 345.63 TAp 236.71 RCA 146.50 APO 233.7T VZ 26.474

RC 320.152 GL 19.45 GP -3.86 ZAL 112.68 ZAP 30.79 ETS 172.35 zA( 49.00 ETE 176.$7 ZAC 83.37 ETC 256.46 CLP 30.57

PLAN(TOCENTRIC CONIC

C3 11.$&4 VHL 3.401 DLA 13.47 RAL 197.90 RAD 6567.4 VEL 11.530 PTH 2.01 ¥HP _.597 DPA -1.15 RAp 176.59 ECC 1.1906

LNCH AZMTM LNCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 34 14 2525.59 -25.67 62.04 54.63 102.38 18 19 19 1923.6 -23.71 56.92

90.00 9 6 44 4305.71 5.38 177.77 50.58 61.87 10 16 28 3703.7 -.41 171.14

100.00 19 2 36 2236.51 -26.71 40.80 54.36 103.94 19 39 56 1638.5 -24.53 32.68

100.00 10 21 2 4064.03 4.32 159.63 50.06 60.39 11 26 46 3464.D .34 156.10

110.00 20 26 43 1975.38 -29.44 19.92 55.47 106.20 20 59 39 1375.4 -26.66 11.83

110.00 11 13 25 386H1.92 6.74 145.68 48.57 56.41 12 18 25 3299.9 2.28 139.44

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUWACY

TDE .6449 TRA 4.2969 TC-lR.4243 BAU 2.0496 SGT|4906.1 SGR 59•.1 693 557.9 3T 2506.8 SIR 493.3 SS 665.5

ROE .2864 RRA .1975 RC3 .1203 FAU .0956? RRT .2339RRF .2007 RTF .9724 CRT .6082 CRS .1946 CST -.65?4

FOE -.3209 FRA 2.41R4 FC3-7.1T?O B_P $1456 S9814619.3 R23 -.02•g Rt3 .9724 LSA 2562.6 MSA 63A.0 SSA $4.0

BOE .7066 BRA 4.2904 0C318.424• FSP 1895 $9114606.9 SG2 580.6 THA .55 ELI 2525.1 EL2 388.7 ALF 6.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 9 1964 FLIGHT TIME 392.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC CONIC DISTANCE 852.750 EARTH TO MARS

RL 147.33 LAL .00 LOL 76.96 VL 53.227 GAL -2.82 AZL 88.07 HCA 251.15 SMA 190.27 ECC .23070 ]NC 1.9316 vl 30.239

RP 206.81 LAp -1.85 LOP 528.10 VP 24.206 GAp -12.38 AZP 90.62 TAL 344.88 TAp 238.02 RCA 148.38 Apo 234.17 V2 26.480

RC 328.970 GL 18.96 GP -3.78 ZAL 114.37 ZAP 30.28 ETS 172.34 ZAE 48.19 ETE 176.56 ZAC 83.81ETC 256.38 CLP 50.07

PLANETOCENTRIC CONIC

C3 11.852 VHL 3.443 DLA 12.39 RAL 199.24 RAO 8567.5 VEL 11.543 pTH 2.01VHp 5.578 DpA -1.39 RAp 177.33 ECC 1.1951

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 48 53 2491.88 -25.19 59.84 55.97 105.58 18 50 25 1891.9 -23.10 51.79

90.00 9 2 50 4545.70 4.73 180.12 52.13 62.05 10 15 16 3745.7 .95 173.48

100.00 19 16 35 2209.04 -26.21 38.75 55.69 104.91 I_ 53 24 1609.0 -23.91 30.71

100.00 10 17 49 4103.78 5.65 1_1.85 51.62 60.60 11 26 13 3503.8 1.69 155.28

110.00 20 59 10 1950.61 .91 18.20 54.76 109.10 21 11 41 1350.6 -26.03 10.20

110.00 11 11 43 3934.97 ,.06 147.55 50.15 56.67 12 17 18 3335.0 3.62 141.27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .5141 TRA 4.5351 TC-18.141 U 2.8748 SG7147I_.9 SGR 597.4 SG3 530.6 ST 2499.4 SR 496.7 SS 677.9

ROE .2923 RRA .1953 RC3 .14_ AU .09030 RRT .2020 RRF .1679 RTF .9714 CRT .5209 CRS .2640 CST -.6833

FDE -.3744 FRA 2.3980 FC3-6.5958 BSP 51896 S6814726.1 R23 -.0292 R13 .9714 LSA 2555.6 NSA 649.1 SSA 33.1

BDE .5914 8RA 4.5393 BC318.1434 FSP 1799 9G114714.4 SG2 585.1THA .47 ELI 2513.2 EL2 421.7 ALF 8.08

LAUNCH DATE DEC 9 1964 FLIGHT TIME 394,00 ARRIVAL DATE JAN 7 1966

HELIOCENTRIC CONIC DISTANCE 857.084 EARTH TO MARS

RL 147.33 LAL ,00 LOL 76,96 VL 33,235 GAL -3,01AZL 88.09 HCA 252,41 SMA 190.41ECC .23195 INC 1,9106 V1 30,239

RP 206.77 LAP -1.82 LOP 329.37 VP 24.223 GAp -12.49 AZP 90.58 TAL 343.91 TAp 236.32 RCA 146.25 Apo 234.58 VZ 26.486

RC 529,784 GL 18.49 GP -3,70 ZAL 116,05 ZAp 29,79 ETS 172,53 ZAE 47,39 ETE 176.35 ZAC 83.86 ETC 256,33 CLP 29.58

PLANETOCENTRIC CONIC

C3 12.169 VHL 3.488 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZ14TH INJ TIME

90.00 18 3 13 2461,37 -24,69 57,74 57,34 104,32 18 44 15

90.00 8 59 10 4387,32 6,05 182,47 53,73 62,28 10 12 18

100.00 19 30 16 2180.64 -25,70 36,79 57,04 105,82 20 6 37

100.00 10 14 49 4143.29 6,97 164,03 53.23 60,86 11 23 52

110.00 20 51 26 1926.69 -28.36 16.55 56.08 109.93 21 23 32

110.00 11 10 9 3970.01 9.36 149.42 51.77 56.97 12 16 19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3845 TRA 4.7936 TC-17.8283 BAU Z.9005 8GT14818.4 SGR 598.2 SG3 504.0

ROE .Z990 RRA .1928 RC3 .1595 FAU .08486 RRT .1714 RRF .1362 RTF .9703

FDE -,4214 FRA 2,3739 FC3-6,0376 BSP 52350 SG814830,5 R23 -,0308 R13 .9703

80E .4871BRA 4.7974 BC317.8291FSP 1720 SGl14818,7 SG2 589,3 THA .40

11.32 RAL 200.58 RAD 6567.5 VEL 11.557 PTH 2.02 VHp 5.7610pA -1.64 RAp 178.07 ECC 1.2003

PO CST TIN INJ 2 LAT INJ 2 LONG

1861.4 -22,48 49.77

3787.3 2,29 175.80

1580.6 -23.28 28.83

3543,3 3.03 157,45

1326.7 -25.38 8.64

3370.0 4.95 143.11

ORBIT DETERMINATION ACCURACY

ST 2518,1SR 500,6 SS 689.3

CRT .4302 CRS .3242 CST -.7122

LSA 2575.1MSA 658.9 8SA 32.3

EL1 2527,6 ELZ 450.2 ALF 5.05

LAUNCH DATE DEC 9 1964 FL|GHT TIME 596.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CON IC

RL 147.35 LAL .00

RP 206.75 LAP -1.81

RC 530.595 GL 18.02

PLANETOCENTRIC CONIC

C3 12.516 VHL 3.538

LNCH AZNTH LNCH TIME

50.00 18 17 16

90.00 8 55 44

100.00 19 45 42

100.00 10 11 59

110.00 21 3 29

110.00 11 8 41

DISTANCE 861.413 EARTH TO MARS

LOL 76.96 VL 33,243 GAL -3.21 AZL 88.11HCA 253.68 SMA 190.56 ECC .23327 INC 1.8898 V1 30.239

LOP 550,64 VP 24.238 GAp -12.60 AZP 90,53 TAL 542.92 TAp 256.60 RCA 146,10 Apo 235.01 V2 26.490

GP -3.62 ZAL 117.72 ZAP 29.31ETS 172.32 ZAE 46.61ETE 176.54 ZAC 84,11ETC 256.28 CLP 29.11

DLA 10.25 RAL 201,91RAO 6567,5 VEL 11,572 pTH 2,02 VHp 5.844 DpA -1.90 RAp 178,82 ECC 1.2060

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2432,06 -24.18 55,74 58.74 105.20 18 57 48 1832.1 -21.86 47.84

4428,60 7,35 184,80 55.37 62.58 10 9 32 3828.6 3.62 178.11

2153.31 -25,18 34.93 58,43 106.67 20 19 35 1553.3 -22.65 27.04

4182,57 8.26 166,22 54.88 61.17 11 21 42 3582.6 4,35 159.62

1903.63 -27,82 14.97 57.43 110.72 21 35 13 1303.6 -24,74 7.15

4005.02 10.65 151.31 53,44 57.33 12 15 26 3405.0 6,27 144.96

DIFFERENTIAL CORRECTIONS

TOE .2519 TRA 5.0592 TC-17.4895 8AU 2.9266

ROE .3063 RRA .1899 RE3 .1759 FAU .07958

FDE -.4638 FRA 2.3458 FC3-5,5044 88P 52801

BDE .3966 BRA 5.0627 9C317.4904 FSP 1639

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714920,9 SGR 599,3 SG3 478,2 ST 2558,1SR 504,8 SS 699.6

RRT .1413 RRF .1052 RTF .9691 CRT .3370 CRS .3782 CST -.7421

S6814933,0 R23 -,0323 R13 ,9691 LSA 2616.6 MSA 663,8 SSA 31.4

S6114921,2 SG2 593,3 THA .33 EL1 2564,0 EL2 474.2 ALF 3.94

FLIGHT TIME 398.00 ARRIVAL DATE JAN 11 1966

DISTANCE 865,737 EARTH TO MARS

RL 147.33 LAL ,00

RP 206,70 LAP -1,81

RC 351,403 GL 17.55

PLANETOCENTR IC CONIC

C3 12.896 9HL 3.591

LNCH AZNTH LNCH TIME

90.00 18 31 2

90,00 8 52 29

100.00 19 56 52

100.00 10 9 20

110.00 21 15 21

110.00 11 7 20

DIFFERENTIAL CORRECTIONS

TOE .1183 TRA 5.3318 TC-17.1292 BAU 2.9534

RDE .3142 RRA ,1866 RC3 ,1904 FAU ,07444

FOE -.5013 FRA 2.3136 FC3-4.9975 8SP 53214

BDE .3358 8RA 5.3350 BC317.1303 FSP 1561

LOt. 76,96 VL 33,251 GAL -3,41 AZL 88,13 HCA 254,95 SNA 190.70 ECC ,23464 INC

LOP 331.90 VP 24,252 GAp -12,70 AZp 90,49 TAL 341,93 TAp 256.88 RCA 145,95 APO

GP -3,55 ZAL 119,39 ZAp 28,85 ETS 172.31 ZAE 45,83 ETE 176,33 ZAC 84.35 ETC

1,8693 V1 30.259

235.44 V2 26,493

256,25 CLP 28,65

DLA 9.20 RAL 203.23 RAD 6567.5 VEL 11.588 PTH Z.03 VHp 5.929 DpA -2.17 RAp 179.58 ECC 1.2122

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2403.90 -23,67 53,84 60,17 106,02 19 11 6 1803.9 -21.24 46,01

4469,56 8.63 187,13 57,06 62,92 10 6 59 3869.6 4,93 180.41

2127,05 -24,65 33,16 59,85 107,46 20 32 19 1527.0 -22,03 25,34

4221,64 9.54 168,42 56,58 81,54 11 19 41 3621,6 5,66 161.78

1881,44 -27,27 13,48 58,82 111.46 21 46 43 1281,4 -24.11 5.74

4040.01 11.93 153.21 55.15 57.75 12 14 40 3440.0 7.59 146.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715021,7 SGR 600,8 963 453,1 ST 2618,3 SR 509,4 SS 708.0

RRT ,1121 RRF ,0749 RTF ,9676 CRT .2452 CRS ,4260 CST -.7708

86815033,7 R23 -,0339 R13 .9676 LSA 2678,4 MSA 664,3 SSA 30.5

S6115021,8 SG2 597,0 THA .26 EL1 2621,4 EL2 493,3 ALF 2,83

1920



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 9 1966

HELIOCENTRIC C(_41C

RL 1.47.33 LAL .0D

RP 206.68 LAp -1.80

RC 332.208 GL 17.07

PLANETOCENTRIC CONIC

C3 13.310 VHL 3.648

LNCH AZMTH LNCH TIME

90.00 18 44 31

90.00 8 49 25

100.00 20 9 48

100.00 10 6 49

110.00 21 27 2

110.00 11 6 5

FLIGHT TIME 400.00 ARRIVAL DATE JAN 15 1966

DISTANCE 870.054 EARTH TO MARS

LOL 76.96 VL 33.259 GAL -3.61 AZL 88.15 HCA 256.22 9MA 190.84 ECC .23608 INC 1.8490 Vl 30.239

LOP 333.17 VP 24.266 GAp -12.81 AZp 90.44 TAL 340.92 TAp 237.14 RCA 145.79 APO 235.90 vZ 26.495

GP -3.48 ZAL 121.04 ZAp 28.39 ETS 172.30 ZAE 45.07 ETE 176.32 ZAC 84.60 ETC 256.19 CLP 28.19

DLA 8.15 RAL 204.54 RAD 6567.5 VEL 11.606 PTH 2.03 VHp 6.015 DpA -2.45 RAp 180.35 ECC 1.2190

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

2376.90 -23.15 52.03 61.63 106.78 19 24 8 1776.9 -20.63 44.27

4510.21 9.88 189.47 58.80 63.35 10 4 35 3910.2 6.22 182.70

2101.84 -24.13 31.47 61.30 108.20 20 44 5D 1501.8 -21.41 23.72

4260.51 10.79 170.63 58.32 61.95 11 17 50 3660.5 6.96 163.94

1860.16 -26.73 12.06 60.24 112.14 21 58 2 1260.2 -23.49 4.39

4074.95 13.20 155.13 56.90 58.18 12 14 0 3474.9 8.89 148.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0171TRA 3.6132 TC-16.7494 8AU 2.9907 SGT15121.7 S(eR 6D2.6 SG3 428.8 ST 2696.8 SR

ROE .3228 RRA .1830 RC3 .2029 FAU .06945 RRT .0836 RRF .0453 RTF .9659 CRT .1568 CRS

FOE -.5345 FRA 2.2777 FC3-4.5174 BSP 53624 S_15133.7 R23 -.0357 R13 .9659 LSA 2758.5 MSA

BDE .3232 BRA 3.6162 BC316.7506 FSP 1484 S6115121.8 SG2 600.5 THA .19 EL1 2698.0 ELI

LAUNCH DATE DEC 9 1964 FLIGHT TIME 402.00 ARRIVAL

HELIOCENTRIC CONIC DISTANCE 874.365 EARTH

RL 147.33 LAL .OO LOL 76.96 VL 33.267 GAL -3.82 AZL 88.17 HCA 257.49 SMA 190.99 ECC .23759

RP 206.67 LAp -1.79 LOP 334.44 VP 24.279 GAP -12.93 AZP 90.40 TAL 339.90 TAp 237.38 RCA 145.61

RC 333.009 GL 16.39 GP -3.41 ZAL 122.68 ZAp 27.94 ETS 172.29 ZAE 44.32 ETE 176.30 ZAC 84.85

PLAN[TOCENTRIC CC_IIC

C3 13.760 VHL 3.709 DLA 7.11RAL 205.83 RAD 6367.5 VEL 11.625 PTH 2.04 VHp 6.103 Dp A -2.73

LNCM AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

90.00 18 57 45 2351.03 -22.63 50.31 63.12 107.49 19 36 56 1751.0

90.00 8 46 31 4550.58 11.10 191.80 60.57 63.78 10 2 22 3950.6

100.00 20 22 29 2077.69 -23.60 29.86 62.77 108.89 20 57 7 1477.7

100.00 10 4 28 4299.15 12.02 172.84 60.10 62.42 11 16 7 3699.1

110.00 21 38 31 1839.78 -26.20 10.71 61.68 112.78 22 9 10 1239.8

110.00 11 4 56 4109.82 14.44 157.07 58.69 58.67 12 13 25 3509.8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1526 TRA 5.9028 TC-16.3490 BAU 3.0079 SGT15218.2 $GR 604.6 SG3 404.9

ROE .3319 RRA .1790 RC3 .2136 FAU .06455 RRT .0561RRF .0166 RTF .9640

FOE -.5628 FRA 2.2377 FC3-4.01515 BSP 54021 S6815230.2 R23 -.0376 R13 .9640

8DE .3653 BRA 5.9053 8c316.3304 FSP 1408 SG115218.3 SG2 603.7 THA .13

ORBIT DETERMINATION ACCURACY

514.3 SS 714.5

.4689 CST -.7971

661.4 SSA 29.6

507.7 ALF 1.78

DATE JAN 15 1966

TO MARS

INC 1.8289 vl 30.239

APO 236.36 V2 26.497

ETC 256.14 CLP 27.75

RAp 181.13 ECC 1.2265

INJ 2 LAT INJ 2 LONG

-20.02 42.61

7.49 184.98

-20.81 22.18

8.23 166.10

-22.89 3.12

10.19 150.55

OROIT DETERMINATION ACCURACY

ST 2790.3 SR 519.5 Ss 718.3

CRT .0744 CRS .5070 CST -.8203

LSA 2853.2 MSA 655.7 SSA 28.8

EL1 2790.6 EL2 518.0 ALF .82

LAUNCH DATE DEC 9 1964 FL|GHT TIME 404.00

HELIOCENTRIC C(34qlC

RL 14T.3S LAL .DO

RP 20G.G7 LAP -1.77

RC 333.807 GL 16.12

PLANETOCENTRIC CONIC

CS 14.249 VHL 3.775

LHCH AZMTH LNCH TIME

90.00 19 10 42

90.00 8 43 47

100.00 20 34 56

100.00 10 2 14

110.00 21 49 48

110.00 11 3 52

ARRIVAL DATE JAN 17 1966

DISTANCE 878.668 EARTH

LOL 76.96 VL 33.275 GAL -4.03 AZL 88.19 HCA 258.76 SMA 191.13 ECC .23916 INC

LOP 335.71 VP 24.289 GAP -13.04 AZP 90.35 TAL 338.86 TAp 237.62 RCA 145.42 Apo

GP -3.35 ZAL 124.30 2AP 27.51ETS 172.27 ZAE 43.58 ETE 176.29 ZAC 85.09 ETC

TO MARS

1.8D91 vl 30.239

236.84 v2 26.497

256.10 CLP 27.32

DLA 6.09 RAL 207.11 RAD 6567.6 VEL 11.646 pTH Z.D4 VHp 6.192 DpA -3.02

L-_ TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ T|NE PO CST TIM

2326.28 -22.11 48.68 64.64 108.15 19 49 29 1726.3

4590.66 12.30 194.14 62.39 64.29 10 0 17 3990.7

2054.60 -23.09 28.34 64.28 109.53 21 9 11 1454.6

4337.57 13.22 175.06 61.92 62.94 11 14 31 3737.6

1820.33 -23.68 9.44 63.16 113.37 22 20 8 1220.3

4144.61 15.66 159.02 60.53 59.22 12 12 56 • 3544.6

RAp 181.92 ECC 1.2345

INJ 2 LAT INJ 2 LONG

-19.43 41.04

8.74 187.27

-20.21 20.73

9.49 168.26

-22.30 1.92

11.46 152.43

DIFFERENTIAL CORRECTIONS

TDE -.2884 TRA 6.1998 TC-15.9368 BAU 3.0361

ROE .3417 RRA .1746 RC3 .2223 FAU .05981

FDE -.5864 FRA 2.1934 FC3-3.6339 BSP 54408

BDE .4472 BRA 6.2023 8C315.9384 FSP 1334

LAUNCH DATE DEC 9 1964

HELIOCENTRIC CCNIC

RL 147.33 LAL .00

RP 206.68 LAP -1.76

RC $34.601 GL 15.64

PLAN[TOCENTRIC CONIC

C3 14.777 _'tL 3.844

LNCH AZMTH LNCH TII4E

90.00 19 23 25

90.00 8 41 10

100.00 20 47 9

100.00 10 0 7

110.00 22 0 53

110_00 11 2 53

MID-COURSE ExECuTION ACCURACY

SGT15313.9 SGR 606.8 SG3 381.8

RRT .0294 RRF -.0114 RTF .9617

SG815325.9 R23 -.0397 R13 .9617

96115313.9 SG2 606.6 THA .07

FLIGHT TIME 406.00

DISTANCE 882.962

LOL 76.96 VL 33.283 GAL -4.25 AZL 88.21 HCA 260.03 SNA 191.28 ECC .24081

LOP 336.98 VP 24.299 GAp -13.16 AZP 90.31 TAL 337.81 TAp 237.84 RCA 145.22

GP -3.29 ZAL 125.91 ZAP 27.09 ETS 172.26 zAE 42.85 ETE 176.27 ZAC 85.34

DLA 5.08 RAL 208.38 RAO 6367.6 VEL 11.669 PTH 2.05 VHp 6.283 DpA -3.32

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2302.65 -21.60 47.14 66.18 108.76 20 I 47 1702.6

4630.46 13.46 196.48 64.25 64.85 9 58 21 4030.5

2032.56 -22.58 26.90 65.81 110.13 21 21 2 1432.6

4375.78 14.39 177.29 63.78 63.51 11 13 3 3775.8

1801.60 -25.18 8.23 64.66 113.92 22 30 55 1201.8

4179.30 16.86 161.00 62.40 59.81 12 12 32 3579.3

DIFFERENTIAL CGRRECTIONS

TDE -.4239 TRA 6.3041 TC-15.3122 BAU 3.0649

ROE .3521 RRA .1698 RC3 .2298 FAU .05522

FOE -.6066 FRA 2.1448 FC3-3.2349 BSP 54763

BDE .5526 BRA 6.5063 BC315.5139 FSP 1261

ORBIT DETERMINATION ACCURACY

ST 2895.3 SR 524.8 SS 719.4

CRT -.0013 CRS .5410 CST -.8403

LSA 2958.9 NSA 648.2 SSA 27.9

EL1 2995.3 EL2 524.8 ALF 179.99

ARRIVAL DATE JAN 19 1966

EARTH TO MARS

INC 1.7894 vl 30.239

APO 237.34 V2 26.496

[TC 256.06 CLP 26.90

HID-COURSE EXECUTION ACCURACY

96T15406.496R 609.2 SG3 359.4

RRT .0035 RRF -.0389 RTF .9592

SG815418.5 R23 -.0422 Rt3 .9592

S6115406.4 3G2 609.2 THA .01

RAp 182.72 ECC 1.2492

|NJ 2 LAT INJ 2 LONG

-18.84 39.55

9.96 189.55

-19.63 19.35

10.72 170.43

-21.73 .78

12.72 154.33

ORBIT DETERMINATION ACCURACy

ST 3009.3 SR 530.3 SS 718.1

CRT -.0705 CRS .5723 CST -.8570

LSA 3073.0 NSA 639.7 SSA 27.1

EL1 3009.6 EL2 528.9 ALF 179.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 9 1964

HELIOCENTRIC C_IC

RL 147.33 LAL .00

RP 206.69 LAP -1.75

RC 535.390 GL 15.17

PLANETOCENTRIC CONIC

C3 15.348 VHL 3.918

LNCH AZMTH LNCH TIME

90.00 19 35 52

90.00 8 38 42

100.00 20 59 8

100.00 9 58 8

110.00 22 11 46

110.00 11 1 59

FLIGHT TIME 408.00 ARRIVAL DATE JAN 21 1966

DISTANCE 887.247 EARTH TO MARS

LOL 76.96 VL 33.291GAL -4.48 AZL 88.23 HCA 261.30 SMA 191.42 ECC .24253 INC 1.7698 vl 30.239

LOP 338.25 VP 24.308 GAP -13.2_ AZP 90.27 TAL 336.75 TAp 238.05 RCA 145.00 APO 237.85 V2 26.494

GP -3.23 ZAL 127.49 ZAp 26.68 ETS 172.24 ZAE 42.12 ETE 176.26 ZAC 85.58 ETC 256.03 CLP 26.49

DLA 4.09 RAL 209.83 RAD 6567.6 VEL 11.693 pTH 2.06 VHp 6.375 DpA -3.63 RAp 183.53 ECC 1.2526

L-I TIN[ INJ LAT INJ LOnG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2280.11 -21.10 45.68 67.74 109.33 20 13 52 1680.1 -18.27 38.14

4669.97 14.59 198.83 66.14 65.46 9 56 32 4070.0 11.16 191.84

2011.56 -22.08 25.54 67.36 110.68 21 32 39 1411.6 -19.07 18.04

4413.76 15.53 179.53 65.69 84.13 11 11 42 3813.8 11.93 172.60

1784.20 -24.69 7.10 66.18 114.43 22 41 31 1184.2 -21.18 359.71

4213.88 18.03 182.99 64.31 60.46 12 12 12 5613.9 13.96 156.24

DIFFERENTIAL CORRECTIONS

TOE -.5641 TRA 6.8179 TC-15.0793 8AU 3.0945

ROE .3631RRA .1646 RC3 .2355 FAU .05072

FOE -.6222 FRA 2.0923 FC3-2.8608 8SP 55130

80E .6708 BRA 6.8199 8C315.0811FSP 1190

LAUNCH OATE DEC 9 1964

HELIC_ENTRIC CONIC

RL 147.33 LAL .00

RP 206.72 LAP -1.74

RC 356.176 GL 14.70

PLANETOCENTRIC CONIC

C3 15.964 VHL 3.995

LNCH AZMTH LNCH TIME

90.00 19 48 5

90.00 8 36 21

100.00 21 10 53

100.00 9 56 15

110.00 22 22 28

110.00 11 1 9 19.18

DIFFERENTIAL CORRECTIONS

TDE -.7013 TRA 7.1400 TC-14.8379 BAU 3.1244

ROE .3746 RRA .1590 RC3 .2397 FAU .04633

FOE -.6345 FRA 2.0361 FC3-2.5125 BSP 55462

8DE .7950 BRA 7.1418 8C314.6398 FSp 1120

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG715498.7 SGR 611.7 SG3 337.6 ST 3130.5 SR 535.9 SS 713.8

RRT -.0217 RRF -.0655 RTF .9562 CRT -.1329 CRS .6003 CST -.8712

SG815510.8 R23 .0447 R13 -.9562 LSA 3193.6 NSA 630.5 SSA 26.4

58115498.7 SG2 611.6 THA 179.95 EL1 3131.4 EL2 531.0 ALF 178.66

FLIGHT TII,_E 410.00 ARRIVAL DATE JAN 23 1966

DISTANCE 891.522 EARTH TO MARS

LOL 76.96 VL 33.299 GAL -4.70 AZL 88.25 HCA 262.56 SMA 191.57 ECC .24432 INC 1.7504 Vl 30.239

LOP 339.52 VP 24.316 GAP -13.41 azP 90.23 TaL 335.68 TAp 238.24 RCA 144.77 APO 238.38 V2 26.491

GP -3.17 ZAL 129.06 ZAp 28.27 ETS 172.22 ZAE 41.41ETE 176.24 ZAC 85.83 ETC 255.99 CLP 26.10

DLA 3.12 RAL 210.87 RAD 6567.6 VEL 11.720 pTH 2.06 VNp 6.468 OpA -3.94

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

2258.67 -20.61 44.29 69.33 109.86 20 25 44 1658.7

4709.20 15.69 201.19 68.08 66.12 9 54 51 4109.2

1991.60 -21.59 24.26 68.94 111.19 21 44 5 1391.6

4451.50 16.64 181.79 67.63 64.80 11 10 26 3851.5

1767.55 -24.22 6.04 67.73 114.90 22 51 56 1167.5

4248.31 163.01 66.27 61.14 12 11 57

MID-CoURSE ExECuTION ACCURACY

88715587.8 SGR 614 .3 SG3 316.4

RRT -.0459 RRF -.0915 RTF .9528

S8815599.9 R23 .0477 R13 -.9528

58115587.8 SG2 613.7 THA 179.90

RAP 184.34 ECC 1.2627

INJ 2 LAT INJ 2 LONG

-17.72 36.81

12.33 194.12

-18.52 16.81

13.11 174.78

-20.65 338.70

3648.3 15.18 158.17

ORBIT DETERMINATION ACCURACY

ST 3253.4 SR 541.6 SS 707.1

CRT -.1880 CRS .6261 CST -.8824

LSA 3317.2 MSA 621.7 SSA 25.6

EL1 3257.0 EL2 531.6 ALF 178.16

LAUNCH DATE DEC 9 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN ZS 1966

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 206.73 LAP -I.72

RC 336.957 GL 14.23

PLANETOCENTR IC CONIC

C3 16.627 VHL 4.078

LNCH AZMTH LNCH TIME

90.00 20 0 4

90.00 8 34 8

100.00 21 22 23

100.00 9 54 28

110.00 22 32 58

110.00 11 0 24

DISTANCE 895.786 EARTH TO MARS

LOL 76.96 VL 33.307 GAL -4.94 AZL 88.27 HCA 263.83 SNA 191.72 ECC .24620 INC 1.7311 vl 30.239

LOP 340.79 VP 24.323 GAP -13.54 AZP 90.19 TAL 334.60 TAp 238.43 RCA 144.52 APO 238.92 v2 26.488

GP -3.11 ZAL 130.60 ZAp 25.88 ETS 172.21ZAE 40.71ETE 176.22 ZAC 86.08 ETC 255.96 CLP 25.71

OLA 2.16 RAL 212.09 RAO 6587.7 VEL 11.748 PTH 2.07 VHp 6.563 OpA -4,26 RAp 183.17 ECC 1.2736

L-I TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZMTM INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2238.30 -20.14 42.99 70.95 110.34 20 37 22 1638.3 -17.19 35.56

4748.14 16.74 203.56 70.05 66.83 9 53 16 4148.1 13.46 196.42

1972.87 -21.12 23.05 70.54 111.66 21 55 18 1372.7 -18.00 15.65

4489.00 17.71 184.06 69.60 65.52 11 9 17 3889.0 14.26 176.97

1751.83 -23.76 5.05 69.30 115.33 23 2 10 1131.8 -20.15 357.76

4282.80 20.29 167.04 68,26 61.88 12 11 46 3682.6 16.37 160.11

DIFFERENTIAL CORRECTIONS

TOE -.8398 TRA 7.4100 TC-14.1940 BAU 3.1556

ROE .3867 RRA .1530 RC3 .2427 FAU .04206

FOE -.6427 FRA 1.9738 FC3-2.1899 8SP 55763

8OE .9246 8RA 7.4716 8C314.1961FSp 1051

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15875.3 SGR 617.0 SG3 295.8 ST 3382.8 SR 347.2 8S 697.3

RRT -.0696 RRF -.1167 RTF .9487 CRT -.2377 CRS .6496 CST -.8917

SGB15687.5 R23 .0508 R13 -.9488 LSA 3442.8 MSk 612.7 SSA 24.9

S8115675.4 SG2 615.5 THA 179.84 ELI 3385.3 EL2 531.1 ALF 177.74

LAUNCH 0ATE DEC 9 1964 FLIGHT TINE 414.00 ARRIVAL DATE JAN 27 1966

HELIOCENTRIC CONIC DISTANCE 900.039

RL 147.33 LAL .00 LOL 76.945 VL 33.315 GAL -5.18 AZL 88.29 flCA 265.10 SNA

RP 206.79 LAP -1.71 LOP 342.08 VP 24.328 GaP -13.67 AZP 90.15 TAL 333.50 TAp

RC 337.733 GL 13.77 GP -3.06 ZAL 132.12 ZAp 25.50 ETS 172.19 ZaE 40.02 ETE

PLANETOCENTR IC C0_NIC

C3 17.340 VHL 4.164 OLA 1.23 RaL 215.29 RAO 6567.7 VEL 11.778 pTH 2.08 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ L/_T
i

90.00 20 11 49 2218.99 -19.68

90.00 8 32 0 4786.79 17.76

tOO.DO 21 33 44 1954.77 -20.67

100.00 9 52 48 4526.24 18.75

110.0D 22 43 17 1737.05 -23.33

110.0C 10 59 42 4516.73 21.37

DIFFERENTIAL CORRECTIONS

TOE -.9783 TRA 7.8089 TC-13.7493 BAU 3.1879

RDE .3994 RRA .1486 RC3 .2444 FAU .03789

FOE -.6480 FRA 1.9109 FC3-1.8920 8SP 56056

BOE 1.0566 8RA 7.8103 8C313.7517 FSP 983

EARTH TO MARS

191.87 ECC .24816 INC 1.7119 vl 30.239

238.60 RCA 144.26 APO 239.48 V2 26.483

176.20 ZAC 86.32 ETC 255.94 CLP 25.33

6.660 DpA -4.58 RAp 186.00 ECC 1.2854

INJ LONG INJ RT ASC INJ AZ54TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

41.76 72.58 110.78 20 48 48 1619.0 -16.67 34.37

205.94 72.06 67.58 9 51 47 4186.8 14.37 198.72

21.91 72.17 112.09 22 6 18 1354.8 -17.49 14.56

186.34 71.62 66.28 11 8 13 3926.2 15.38 179.16

4.12 70.90 115.72 23 12 14 1137.1 -19.67 356.88

169.10 70.28 62.66 12 11 39 3716.7 17.54 162.07

MID-COURSE ExECuTION ACCURACY oRBIT 0ETERNINATION ACCURACY

SGT15761.8 8GR 619.7 SG3 275.9 ST 3510.7 SR 552.8 SS 683.6

RRT -.0924 RRF -.1416 RTF .9440 CRT -.2818 CRS .6717 CST -.8989

58815774.0 R23 .0545 R13 -.9440 LSA 3568.6 MSA 604.4 SSA Z4.3

SG115761.9 962 617.1 THA 179.79 ELI 3514.2 EL2 529.9 ALF 177.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 9 1564

HELIOCENTRIC CONIC

RL 147.33 LAL .00

RP 206.84 LAP -1.69

RC 358.506 GL 15.32

PLAMET(_ENTRIC CONIC

C3 18.106 YHL 4.233

LNCH AZMTH LNCH TIME

90.00 20 23 20

90.00 8 29 59

100.00 21 44 49

100.00 9 51 11

110.00 22 53 24

110.00 10 59 5

FLIGHT Tittle 416.00 ARRIVAL DATE JAN 29 1966

DISTANCE 904.279 EARTH TO MARS

LOt. 76.96 VL 33.323 GAL -3.42 AZL 88.31HCA 266.37 SMA 192.02 ECC .25020 INC 1.6928 vl 30.238

LOP 343.33 Vp 24.333 GAp -13.81AZp 90.11TAL 332.39 TAp 238.76 RCA 143.98 APO 240.06 v2 26.477

GP -3.01ZAL 133.62 ZAP 23.13 ETS 172.17 ZAE 39.34 ETE 176.18 ZAC 86.57 ETC 255.51CLP 24.96

DLA .32 RAL 214.48 RAD 6567.7 VEL 11.811 PTH 2.09 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2200.73 -19.23 40.61 74.24 111.19 21 0 0

4825.14 18.74 208.33 74,10 68.38 9 50 24

1937.88 -20.23 20.85 73.81 112.49 22 17 7

4363.23 19.74 188.63 73.67 67.09 11 7 14

1723.20 -22.92 3.25 72.51 116.09 25 22 7

43§0°67 22.42 171.18 72.35 63.49 12 11 36

DIFFERENTIAL CORRECTI(_A8 MID-COURSE EXECUTION ACCURACY

TOE-1.1167 TRA 8.1569 TC-13.3037 BAU 3.2208 $G71§845.6 SGR 622.5 863 256.3

ROE .4126 RRA .1397 RE3 .2480 FAU .03382 RRT -.1146 RRF -.1657 RTF .9385

POE -.6494 FRA 1.8422 FC3-1.6174 BSP 56315 SG_15857.8 R23 .0584 R13 -.9385

BDE 1.1904 BRA 8.1581 BC313.3039 FSP 917 SG115845.7 SG2 618.4 THA 179.74

LAUNCH DATE DEC 9 1964 FLIGHT TIME 418.00

HELIOCENTRIC CONIC 0ISTANCE 908.505

RL 147.33 LAL .00 LOL 76.96 VL 33.331 GAL -5.67 AZL 88.33 HCA 267.63 844A

RP 206.90 LAp -1.67 LOP 344.60 VP 24.337 GAP -13.95 AZP 90.07 TAL 331.27 TAp

RC 339.274 GL 12.87 GP -2.96 ZAL 135.09 ZAP 24.77 ETS 172.15 ZAE 38.67 ETE

PLAN(TO(ENTREC CONIC

C3 18.927 WlL 4.331DLA -.38 RAL 215.66 RAD 6367.8 VEL 11.845 pTH 2.10 VHp

LNCH AZt4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE

90.00 20 34 37 2183.50 -18.80 39.52 75.92 111.57 21 11 1

90.00 8 28 3 4863.19 19.68 210.73 76.18 69.22 9 49 7

100.00 21 55 42 1921.98 -19.82 19.83 75.48 112.85 22 27 44

100.00 9 49 40 459_.95 20.70 190.94 75.75 67.94 11 6 20

110.00 23 3 20 1710.28 -22.53 2.45 74.14 116.42 23 31 50

110.00 10 58 32 4384.41 23.43 173.28 74.45 64.36 12 11 36

DIFFERENTIAL C_RRECTIONs MID-COURSE EXECUTION ACCURACY

TOE-1.2343 TRA 8.3133 TC-12.8920 BAU 3.2352 SG715927.9 $GR 625.3 $63 237.7

ROE .4263 RRA .1324 RC3 .2447 FAU .02983 RRT -.1360 RRF -.1890 RTF .9317

FOE -.6475 FRA 1.7894 FC3-1.3644 BSP 56584 SG_15940.1 R23 .0627 R13 -.9318

BDE 1.3248 BRA 8.3145 8C312.8643 FSP 852 $6115928.1 SG2 619.4 THA 179.69

6.739 DpA -4.91 RAp 186.84 ECC 1.2980

PO CST TIM INJ 2 LAT INJ 2 LONG

1600.7 -16.18 33.26

4223.1 13.64 201.02

1337.9 -17.01 13.54

3963.2 16.47 181.]T

1123.2 -19.22 356.06

3750.7 18.67 164.04

ORBIT DETERMINATION ACCURACY

ST 3637.6 SIR 558.4 SS 671.0

CRT -.3207 CRS .6921CST -.9048

LSA 3693.2 MSA 596.3 $8A 23.6

ELI 3642.3 EL2 528.3 ALF 177.12

ARRIVAL DATE JAN 31 1966

EARTH TO MARS

192.17 ECC .25234 1NC 1.6738 vl 30.239

238.90 RCA 143.68 APO 240.66 V2 26.470

176.13 ZAC 86.82 ETC 255.89 CLP 24.60

6.859 DpA -5.24 RAp 187.69 ECC 1.3115

PO CST TIN INJ 2 LAT ZNJ 2 LONG

1383.5 -15.71 32.21

4263.2 16.68 203.34

1322.0 -16.35 12.58

3999.9 17.32 183.58

1110.3 -18.80 355.30

3784.4 19.78 166.03

ORBIT DETERMINATION ACCURACY

8T 3762.3 SR 363.9 85 633.8

CRT -.3352 CRS .7111CST -.9088

LSA ]815.1MSA 588.9 SSA 23.0

EL1 ]768.0 EL2 526.4 ALF 176.89

LAUMCH DATE DEC 9 1964 FLIGHT TIME 420.00

HELIOCEMTRIC CONIC

RL 147.33 LAL .00

RP 206.87 LAP -1.65

RC 540.039 GL 12.43

PLANETOCENTRIC CONIC

C_ 19.808 VHL 4.431

LNCH AZMTM LNCH TIME

90.00 20 45 41

90.00 8 26 13

tOO.O0 22 6 22

100.00 9 48 14

110.00 23 1] 4

110.00 10 58 2

ARR|VAL DATE FEB 2 1966

DISTANCE 912.716 EARTH TO MARS

LOt. 76.96 VL 33.339 GAL -5.93 A ZL 68.33 HCA 268.90 8MA 192.32 ECC .25456 INC 1.6548 Vt 30.239

LOP 345.66 VP 24.]39 GAP -14.10 AZp 90.0] TAL 330.13 TAp 239.03 RCA 143.36 APO 241.28 V2 26.462

GP -2.91ZAL 136.33 ZAp 24.42 ET8 172.1] ZAE 38.00 ETE 176.13 ZkC 87.06 ETC 255.87 CLP 24.25

DLA -1.45 RAL 216.82 RAD 6367.8 VEL 11.882 pTH 2.11VHp 6.961DpA -5.58 RAp 188.54 ECC 1.3260

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ A_qCTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2167.28 -18.39 38.§1 77.61 111.92 21 21 49 1567.3 -15.26 31.23

4900.93 20.37 213.13 78.28 70.10 9 47 54 4300.9 17.68 20].66

1907.06 -19.42 18.92 77.16 113.18 22 38 9 1307.1 -16,11 11.89

4636.39 21.61 193.26 77.86 68.83 11 5 31 4036.4 18.54 185.81

1698.26 -22.16 1.71 75.79 116.72 23 41 22 1098.3 -18.40 354.60

4417.93 24.40 175.40 76.58 65.28 12 11 39 3817.9 20.86 168.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.3921TRA 8.8794 TC-12.4223 BAU 3.2902 SG716007.2 SGR 628.0 SG3 219.5 ST 3884.3 8R 569.2 SS 6]4.8

ROE .4405 RRA .1247 RC3 .2434 FAU .02§98 RRT -.1668 RRF -.2122 RTF .9238 CRT -.3859 CRS .7297 CST -.9114

FOE -.6433 FRA 1.6920 FC3-1.1343 8SP 36800 SG_16019.5 R23 .0680 R13 -.9238 LSA 3934.1NSA 582.1 SSA 22.5

BDE 1.4601 ERA 8.8802 BC312.4247 FSP 788 86116007.$ SG2 620.2 THA 179.65 ELI 3890.8 EL2 524.3 ALF 176.70

LAUNCH DATE DEC 9 1964 FLIGHT TIM( 422.00 ARRIVAL DATE FEB 4 1966

HELIOCENTRIC CONIC DISTANCE 916.911 EARTH TO MARS

RL 147.33 LAL .00 L04- 76.96 VL 33.347 GAL -6.19 A2L _8.36 i_A 270.17 SHA 192.47 ECC .25689 INC 1.6338 vl 30.239

RP 207.04 LAp -1.64 LOP 347.13 VP 24.341 GAp -14.23 AZP 90.00 TAL 328.99 TAp 239.13 RCA 143.03 APO 241.92 V2 26.45]

RC 340.800 GL 11.99 GP -2.87 ZAL 137.95 ZAp 24.07 ETS 172.11 ZA( 37.35 ETE 176.10 ZAC 87.31ETC 255.85 CLP 23.91

FLAN£TOCENTRIC CONIC

C3 20.731VHL 4.553 DLA -2.30 RAL 217.96 RAD 6367.6 VEL 11.922 PTH 2.12 VHp 7.065 OpA -5.93 RAp 189.41ECC 1.3415

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 20 ]6 33 2152.04 -18.00 37.56 79.32 112.23 21 32 25 1552.0 -14.83 30.32

90.00 8 24 29 4938.36 21.42 215.35 80.42 71.03 9 46 47 4338.4 18.63 207.99

100.00 22 16 49 1893.09 -19.04 10.06 79.86 113.49 22 48 22 1293.1 -15.70 10.85

100.00 9 46 53 4672.54 22.48 195.59 80.01 69.76 11 4 46 4072.5 19.52 188.05

110.00 23 22 37 1607.14 -21.82 1.03 77.48 116.99 23 30 44 1087.1 -18.02 353.95

110.00 10 37 33 4451.26 25.33 177.54 78._ 66.24 12 11 46 3831.3 21.90 170.07

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.5303 TRA 9.2336 TC-11.9909 BAU 3.3272 86716085.1SA_R 630.7 SG3 201.9 ST 4002.9 SR 574.3 58 613.6

fiDE .4553 RRA .1186 RE3 .2413 FAU .02217 RRT -.1769 RRF -.2346 RTF .9142 CRT -.4134 CRS .7472 CST -.$130

FOE -.6359 FRA 1.6110 FC3 -.9248 BSP 36979 8G816097.5 R23 .0737 R13 -.9142 LSA 4049.4 HSA 575.6 SSA 21.9

BOE 1.5965 9RA 9.2543 BC311.9933 FSP 724 S6116085.5 662 620.7 THA 179.60 ELI 4010.1 EL2 522.0 ALP 176.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OEC 9 1984 FLIGHT T|ME 424.00 ARRIVAL DATE FEB 8 1989

HELIOCENTRIC CONIC DISTANCE 921.090

RL 147.33 LAL .00 LOL 76.g6 VL 33.355 GAL -G.4G AZL 88.38 HCA 271.43 3MA

RP 207.13 LAP -I.82 LOP 348.39 VP 24.342 GAP -14.41 AZP 89.98 TAL 327.83 TAP

RC 341.558 GL 11.57 GP -2.82 ZAL 139.34 ZAF 23.74 ETS 172.0g ZAE 36.71 ETE

PLANETOCENTRIC CONIC

C3 21.780 VNL 4.885 DLA -3.12 RAL 2t9.08 RAD 8587.9 VEL !1.984 PTH 2.13 VHF

LMCH AZMTH LNCH TIME L-I TIME lNJ LAT

90.00 21 7 12 2137.77 -17.83

gO.O0 8 22 49 4975.48 22.22

100.00 22 27 5 1880.07 -18.69

100.00 9 45 37 4708.41 23.31

110.00 23 31 59 1678.90 -21.50

110.00 10 57 12 4484.34 26.22

DIFFERENTIAL CORRECTIONS

TDE-1.8878 TRA 9.6372 TC-11.5871 BAU 3,3657

RDE .4703 RRA .1080 RC3 .2386 FAU .01845

FDE -.6258 FRA 1.5253 FC3 -.7342 BSP 57137

BDE 1.7329 BRA 9.6378 8C311.5698 FSP GG3

EARTH TO MARS

192.63 ECC .25931 INC 1.6168 Vt 30.239

239.28 RCA 142.88 APO 242.57 V2 28.444

176.07 ZAC 87.56 ETC 255.84 CLP 23.58

LAUNCH DATE DEC 9 1964

7.171 DPA -6.27 RAP 190.28 ECC 1.3581

INJ LONG ;NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

38.88 81.04 !12.52 21 42 4g 1537.8 -14.43 29.47

217.98 82.88 71.98 9 45 44 4375.5 19.55 210.32

17.25 80.57 113.76 22 58 25 1280.1 -15.32 10.08

197.94 82.18 70.74 !1 4 5 4108.4 20.47 190.30

.40 79.14 117.24 23 59 5S 1078.9 -17.68 353.36

t79.70 80.95 87.24 12 11 58 3884.3 22.90 172.tt

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT181G1.3 8fir 633.3 SG3 184.9 ST 4117.0 SR 579.3 SS 590.4

RRT -.1965 RRF -.2884 RTF .9023 CRT -.4379 CRS .7643 CST -.g133

88818173.7 R23 .0803 RI3 -.9023 LSA 4160.4 NSA 5G9.7 SSA 21.4

8811618$.8 SG2 621.0 THA 179.56 ELI 4124.9 EL2 519.8 ALF 17S.42

FLIGHT TIME 426.00 ARRIVAL DATE FEB 8 1988

HELIOCENTRIC CONIC DISTANCE 925.250

RL 147.33 LAL .00 LOt. 78.98 VL 33.364 GAL -6.73 AZL 88.40 HCA 272.69 SNA

RP 207.22 LAP -1.60 LOP 349.66 VP 24.341 GAP -14.57 AZP 89.92 TAL 326.66 TAP

RC 342.314 GL 11.15 GP -2.78 ZAL 140.71 ZAP 23.42 ET8 172.07 ZAE 36.07 ETE

PLANETOCENTR|C CONIC

C3 22.939 VHL 4.779 DLA -3.93 RAL 220.19 RAO 6587.9 VEL 12.009 PTH 2.14 VHP

EARTH TO MARS

192.78 ECC .26184 INC 1.5979 vl 30.239

239.36 RCA 142.30 APO 243.26 V2 26.433

176.04 ZAC 87.81 ETC 255.83 CLP 23.26

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 21 17 38 2124.43 -17.28

90.00 8 21 13 5012.27 22.98

100.00 22 37 8 1887.97 -18.35

100.00 9 44 24 4743.97 24.09

110.00 23 41 10 1687.52 -21.21

110.00 10 56 52 4517.18 27.06

DZFFERENT 1AL CORRECTIONS

T08-1.8047 TRAIO.0311 TC-11.SS07 BAU 3.4054

ROE .4882 RRA ,0989 RC3 .2352 FAU .01481

FOE -.8129 FRA 1.4358 FC3 -.5814 88P 57286

BDE 1.8690 BRAtO.0318 8C311.1531FSP 803

7.279 DPA -6,63 RAP 191.16 ECC 1.3759

ZNJ LONG ]NJ RT A$C INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

35.85 82.78 112.78 21 53 3 1524.4 -14.05 28.87

220.41 84.77 72.98 9 44 48 4412.3 20.43 212.88

16.51 82.39 !!4.02 23 8 18 1268.0 -14.95 9.37

200.29 84.39 71.74 11 3 28 4144.0 21.37 192.55

359.83 80.83 117.48 24 8 58 1087.5 -17.38 352.32

181.88 83.18 68.28 12 12 9 3917.2 23.87 174.17

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88716235.3 sGAR 635.9 883 188.5 ST 4226.4 SR 584.0 SS 565.4

RRT -.21§§ RRF -.2772 RTF .8876 CRT -.4598 CRS .7808 CST -.9125

8GB16247.7 R23 .0877 R!3 -.8878 LSA 4266.6 NSA 564.2 SSA 20.9

88116235.9 SG2 621.0 THA 179.52 ELI 4235.0 EL2 517.6 ALF 176.31

LAUNCH DATE DEC 9 19S4 FLIGHT TIME 428.00 ARRIVAL DATE FEB 10 1984

HELIOCENTRIC CONIC DISTANCE 829.390 EARTH TO MAR3

RL 147.33 LAL .00 LOL 76.96 VL 33.372 GAL -7.01 AZL 88.42 HCA 273.95 SNk 192.93 ECC .26447 INC 1.5739 Vl 30.239

RP 207.32 LAP -1.58 LOP 350.92 VP 24.340 GAP -14,74 AZP 89.89 TAL 325.48 TAP 239.44 RCA 141.91APO 243.96 Y2 26.A21

RC 543.066 GL 10.74 GP -2.74 ZAL 142.05 ZAP 23.10 ETS 172.05 ZAE 35.45 ETE 176.01 ZAC 88.05 ETC 255.83 CLP 22.95

PLANETOCENTRIC CONIC

C3 23.991VHL 4.898 DLA -4.71RAL 221.29 RAD 8588.0 VEL 12.057 PTH 2.16 VHP 7.590 DPA -8.98 RAP 192.04 ECC 1.3943

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG |NJ RT ASC ]NJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

99.00 21 27 53 2112.01 -16.95 35.09 84.55 113.02 22 3 5 1512.0 -15.89 27.93

90.00 8 19 45 8048.73 23.68 222.85 88.98 74.01 9 43 51 4448.7 21.26 215.01

100.00 22 47 0 1856.73 -18.04 15.82 84.04 114.25 23 17 57 1256.7 -14.62 8.70

100.00 9 43 16 4779.23 24.82 202.86 86.61 72.78 11 2 55 4179.2 22.23 194.82

110.09 23 50 11 1658.98 -20.94 35g.32 82.54 117.66 24 17 50 1059.0 -17.07 352.33

110.00 10 56 35 4549.76 27.87 184.07 85.44 89.35 12 12 25 3949.8 24.80 176.2A

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.9407 TRA10.4345 TC-10.7422 BAU 3.4482 SGTIGS08.0 884_ 838.5 SG3 152.8 ST 4330.4 SR 588.5 SS 538.8

RDE .5023 RRA .0894 RC3 .2314 FAU .01122 RRT -.2338 RRF -.2971RTF .8688 CRT -.4789 CRS .7974 CST -.910A

FOE -.5976 FRA 1.5419 FC3 -.4050 BSR 57407 $G_18318.5 R23 .0963 R13 -.8889 LSA 4367.6 NSA 559.2 SSA 20.5

8OE 2.0046 BRA10.4548 BC310.7447 FSP 543 S8116308.7 882 620.7 THA 179.47 ELI 4339.7 EL2 515.5 ALF 176.22

LAUNCH DATE DEC 9 1964 FLIGHT TIME 430,00 ARRIVAL DATE FEB 12 lgGG

HELIOCENTRIC CONTC DISTANCE 933.510 EARTH TO MARS

RL 147.33 LAL ,00 LOt. 76.96 VL 33.380 GAL -7.30 AZL 88.44 HCA 275.22 SMA 193.09 ECC .28721 INC 1.5599 Vl 30.239

RP 207.43 LAP -1.53 LOP 332.18 VP 24.337 GAP -14.92 AZP 89.86 TAL 324.29 TAP 239.51 RCA 141.A9 APO 244.68 V2 2G.408

RC 343.815 &L 10.54 GP -2.70 ZAL 143.38 ZAP 22.80 ETS 172.02 ZAE 34.83 ETE 175.98 ZAC 88.30 ETC 255.82 CLP 22.65

PLANETOCENTRIC CONIC

C3 28.222 VHL 3.022 OLA -5.47 RAL 222.37 RAD 6568.0 VEL 12.108 PTH 2.17 VHP 7.502 DPA -7.34 RAP 192.94 ECC 1.4151

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

90.00 21 37 55 2100.47 -16.65 34.38 86.30 113.24 22 12 58 1500.5 -13.36 27.25

90.00 8 18 18 5094.88 24.34 225.29 89.22 75.08 9 43 1 4484.9 22.05 217.37

100.00 22 56 41 1846.40 -17.75 15.19 83.79 114.45 23 27 27 1248.4 -14.30 8.10

100.00 g 42 12 4814.17 25.50 205.03 88.86 73.85 11 2 28 4214.2 23.04 197.09

110.00 0 2 57 1631.26 -20.69 358.85 84.26 117.83 0 30 28 1051,3 -16.8_ 331.93

110.00 10 36 21 4562.08 28.62 186.28 87.73 70.46 12 12 43 3982.1 25.69 178.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.0759 TRA10.8474 TC-10.3486 BAU 3.4896 88T16375.7 SGR 640.9 SG3 137.7 ST 4429.0 SR 392.6 SS 510.7

ROE .5189 RRA .0795 RC3 .2271FAU .00772 RRT -.2515 RRF -.3|58 RTF .8449 CRT -.4981CRS .8140 CST -.9088

FOE -.5801 FRA 1.2459 FC5 -.2648 BSP 57474 SG816388.3 R23 .1064 R13 -.8449 LSA 4463.2 MSA 584.5 SSA 20.0

BDE 2.1397 BRA10.8477 BC310.3491FSP 485 88116376.5 882 620.2 TNA 179.44 ELI 4438.9 EL2 513.4 ALF 176.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE DE(; R 1964 FL|GHT TIRE 432.00 ARR|VAL DATE FEB 14 1966

HELIOCENTRIC CONIC

RL 147.39 LAL .DO 74.96 VL 33.388 6AL

RP ZOT.S4 LAp -1.S3

RC 344.561 GL 9.t§

PLANETOCENTR|C CONIC

C3 64.565 VHL 5.151

LNCH AZI4TH LNCH TIN[

90.00 21 47 4T

DO.DO 8 16 54

100.00 23 6 11

tOO.GO 9 41 11

110.00 O 11 37

110.00 10 54 10

DIFFERENTIAL C,CNRECTIONS

TOE-E.EDS9 TRA11.ETEE TC3-R.DSO$ BAU 3.5556

ROE .5659 RNA .0190 RC3 .22Z3 FAU ,D04=.5

FOE -.5599 IRA 1.1415 FC5 -.1387 BSP 57555

2.2739 _A11.2T24 IC3 9._H_08 FSP 429

EARTH TO MARS

.27007 |NC 1.5404 Vl $D.239

141.05 AlSO Z45o43 VZ 24.395

Q8.55 (TC 255°83 CbP 22.36

D1STANCE 937.SOT

-7.90 AZL |8.46 HCA =*76.47 SNA 193.=.4 ECCLQL

LOP 353.44 VP _'4.334 GAP -15.10 AZP 89.83 TAL 3=*3.09 TAP =.39.56 RCA

GP -=**67 ZAL 144.65 ZAP 22.51 (79 172.00 ZAE 34.23 ETE 1T5.94 ZAC

DLA *S.=*O RAL =*25.43 RAD 6568.1 VEL 1=*.192 PTH =*.18 VHp 7.617 DpA -7.71 RAP 193.84 ECC 1.4367

L-I 71141[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIRE PO CST TIN INJ 2 LAT |NJ E LONG

2089.79 -16.39 33.73 88.D7 113.44 22 22 37 1489.8 -13.05 s'4.42

5120.66 24.94 2=*7.74 91.47 76.14 9 4=* 14 4520.7 22.79 219.73

1039.88 -IT.4O 14.6t 87.55 t14.64 =*3 36 47 1236.9 -14.01 7.54

4848.T9 2G.14 207.41 91.13 74.95 11 2 O 4=*46.8 23.81 199.36

1644.32 -20.47 $59.43 85.99 117.99 0 59 1 1044.3 -16.57 351.4D

4614.12 L_.33 188.50 90.04 71.60 1=* I3 4 4014.1 26.54 180.43

NID-COURSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36T16442.4 SGR 843.2 $69 123.4 ST 4522.3 N 596.5 SS 481.2

flRT *,L_IMD RRF -.3324 RTF .8136 CRT -.5114 CRS .8307 CST -.9017

S6816455,D R=*3 .1178 R13 -.8136 L3A 4553.6 MSA 5SO.E SSA 19.6

S6118443.3 _2 619.3 THA 179.40 EL1 4532.7 ELZ 511.4 ALF 1¥$.09

LAUNCH DATE DEC D 1964 FLIGHT TIME 434.00 ARRIVAL DATE FEB 16 1966

HRLIOCENTRIC C4_NIC

IlL 147.33 LAL .00

RP 207.97 LAP -2.51

RC 345.302 GL 9.37

PLANETOC[NTR I C C._NIC

C3 E?.R3Q VHL 5.2115

LN¢34 AZMTH iNCH TIN[

RO.OO 21 57 ZT

90.00 • 15 35

tOO.OO 23 15 29

tOO.OR 9 40 14

110.00 O 20 7

110.OO 10 §R 2

DIFFERENTIAL CaHECTIONS

TOE-2.SiL_ TflAII.7070 TC3-9.$92i BAU 3.5799

ROE .5562 RRA .0582 RC3 .2174 FAU .DOOR4

FD[ -.537D FRA 1.0340 FC3 -.D290 RIP 57596

B4DE 2.4074 SltAIl.TD71 BC3 9.S931 FSP 374

DISTANCE 941.681 EARTH TO NARS

LOL 71.96 VL 35.397 GAL -7.90 AZL 88.40 Hr.A 277.73 SNA 193.40 ECC ,27305 INC 1.5217 Vt 30.239

Li_ $54.T0 VIP 14.3=*9 RAP -15.28 AZP 89.80 TAL 321.97 TAP 239.61 RCA 140.59 APO 246.21 V2 26. 360

6P -2.83 ZAL 345.91 ZAP 22.22 ETS 171.98 7.RE 33.63 ETE 175.90 ZAC 66.80 ETC 255.83 CLP 22.DT

DLA -R.82 RAL _4.48 RAD 6561k. 1 VI[L 1=*.219 PTH 2.20 VHp 7.734 DpA -8.07 RAP 194.75 ECC 1.4599

L-I Till[ INJ LAT INJ I.QNG INJ RT AS(; INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2079.92 -18.09 33.18 99.86 113.82 22 32 7 1479.9 -12.76 26.D4

5158.11 25.5D 250.19 93.74 77.=.5 9 41 31 4556.1 25.49 Z22.tO

1828.17 -17.23 14.08 89.32 114.81 =*3 45 57 1228.=* -13.75 7.03

4183.09 28.72 209.79 93,42 79.07 11 I 37 4=.63.1 24.54 201.97

14311,16 -20.28 358.0& 87.72 118.13 O 47 25 1039.2 -16.36 35|.13

4643.87 29.99 190.74 9=*.38 72.78 12 13 29 4045.9 27.34 U_.55

MID"CouR3[ EXECUTION ACCURACY ORBIT DETERI4INATIOR ACCURACY

SRTIS$O7.Z _ 645.4 SG3 109.9 ST 4609.9 Sit 600.1 SS 450.6

RRT -.2842 Rll r -.3462 RTF .7719 CRT -.SZSO CRS .6480 C$T -.9944

_|83$9.8 R_ .1312 R13 -.7719 LSA 4639.$ MSA 544.Z SSA 19.2

36118508.2 Sr_ 618.5 THA 179.36 EL1 4629.8 ELI 509.5 ALF 176.04

19=.5



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE DEC 10 1964

HELIOCENTRIC COdNIC

RL 147.31LAL .00

RP 244.46 LAP 1.14

RE 130.354 GL 8,08

PLANETOCENTRIC CONIC

C3 30.269 VHL 5.§02

LNCH AZMTH LNCH TIME

90.00 16 14 57

90.00 7 10 3

100.00 17 41 58

100._0 6 25 43

110.00 19 3 3

110.00 9 21 7

FLIGHT TIME 140.00 ARRIVAL DATE APR 29 1965

DISTANCE 368.575 EARTH TO MARS

LOL 77.98 VL 35.696 SAC -.68 AZL 86.76 HCA 113.22 SMA 251.55 ECC .41452 INC 1.2419 vl 30.243

LOP 191.20 VP 23.626 GAP 24.44 AZP 90.49 TAL 357.67 TAp 110.89 RCA 147.28 APO 355.83 V2 22.440

GP 1.87 ZAL 92.30 ZAp 175.03 ETS 158.65 ZAE 152.58 ETE 1.37 ZAC 90.95 ETC 255.99 CLP 175.39

DLA 11.27 RAL 174.32 RAO 6568.2 VEL 12.314 pTH 2.22 VHp 11.140 DpA .23 RAp 187.33 ECC 1.4982

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2673.37 -27.42 72.64 46.97 97.35 16 59 31 2073.4 -26.12 64.22

4602.78 12.65 194.85 40.64 64.46 8 26 45 4002.8 9.11 187.96

2392.74 -28.76 51.79 46.76 98.51 18 21 51 1792.7 -27.29 43.50

4358.65 13.87 176.29 40.03 63.25 9 38 21 3758.6 10.17 169.45

2139.00 -32.34 31.78 46.02 101.74 19 38 42 1539.0 -30.38 23.11

4183.15 17.06 161.33 38.24 59.92 10 3052 3585.2 12.93 154.65

OIFFERENTIAL CCRRECTIONS

TOE .4744 TRA-1.3552 TC3 .9559 8AU .3869

ROE -.3320 RRA -.2448 RC3 -.0213 F&U .05736

FOE -.0458 FRA .5678 FC3-1.8404 8SP 5884

BDE .7279 BRA 1.3771BC3 .9561FSP 439

LAI.NMCH DATE DEC 10 1964

HELIOCENTRIC C_IC

RL 147.31 LAL .00 LOL 77.98 VL

RP 244.23 LAp 1.12 LOP 192.11VP

RC 132.477 GL 8.15 GP 1.92 ZAL

PLANETOCENTRIC CONIC

C3 28.787 VHL 5.365

LNC_ AZMTH LNCH TIM(

_0.00 16 7 19

90.00 7 10 13

100.00 17 34 37

100.00 8 25 36

110.00 18 36 19

110.00 9 20 23

DIFFERENTIAL CORRECTIONS

TOE .4520 TRA-1.3291 TC3 1.0341 BAU .3980

ROE -.5386 RRA -.2371 RC3 -.0191 FAU .05924

FOE -.0339 FRA .5603 FC3-1.7817 BSP 6070

BOE .7016 8RA 1.3501 8C3 1.0342 FSP 464

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1849,8 8GR 831.4 SG3 164.5 ST 656.9 SR 580.2 SS 187.4

RRT .0560 RRF -.0724 RTF -.7923 CRT -.6570 CRS -.1179 CST .8079

988 $954.4 R23 -.0222 RI3 -.7925 LSA 806.6 MSA 388.8 SSA 37.4

SG1 1850.0 SG2 630.3 THA 1.24 EL1 799.3 EL2 359.4 ALF 140.37

FLIGHT TIME 142.00 ARRIVAL DATE MAY 1 1963

DISTANCE 370.407 EARTH TO MARS

35.562 GAL -.52 AZL 88.77 HCA 114.¢3 SMA 247.08 ECC .40386 INC 1.2252 vl 30.243

23.445 GAP 23.81AZP 90.50 TAL 358.18 TAp 112.31RCA 147.29 APO 346.87 v2 22.463

91.27 ZAP 174.50 ETS 158.25 ZAE 152.45 ETE 1.61 ZAC 91.09 ETC 253.97 CLP 174.85

DLA 11.74 RAL 173.38 RAD 6568.2 VEL 12.254 PTH 2.20 VHP 10.867 OpA .13 RAp 187.68 ECC 1.4738

L-1 TIME INJ LAT INJ L_G INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2678.47 -27.45 72.87 45.30 97.24 16 51 56 2076.5 -26.16 64.44

4574.54 11.82 193.19 38.91 64.08 8 26 27 3974.5 8.24 186.35

2394.93 -28.78 51.95 45.09 98.43 18 14 32 1794.9 -27.32 43.45

4331.31 13.02 174.70 38.29 62.85 9 37 48 3731.3 9.28 167.90

2139.26 -32.34 31.80 44.35 101.73 19 31 59 1539.3 -30.39 23.13

4159.74 16.19 159.88 38.50 59.47 10 29 43 3559.7 12.01 133.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1888.3 SGR 629.0 SG3 173.4 ST 650.5 SR 578.2 SS 183.5

RRT .0637 RRF -.0778 RTF -.7979 CRT -.6456 CRS -.0579 CST .7794

SGB 1990.3 R23 -.0207 R13 -.7981 LSA 797.0 MSA 395.1SSA 38.6

981 1888.8 SG2 627.6 THA 1.37 ELI 791.0 EL2 363.2 ALF 140.18

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RP 243.99 LAP 1.09

RC 134.631GL 8.20

PLANETOCENTRIC CONIC

C3 27.421VHL 5.236

LNCH AZMTH LNCH TIME

90.00 15 59 32

90.00 T 10 20

100.00 17 27 7

100.00 8 25 26

110.00 18 49 27

110.00 9 19 35

FLIGHT TIME 144.00 ARRIVAL DATE MAY 3 1965

DISTANCE 372.397 EARTH TO MARS

LOt. 77.98 VL 35.434 GAL -.36 AZL 88.79 HCA 115.04 SMA 242.97 ECC .39373 INC 1.2081 vl 30.243

LOP 193.02 VP 23.273 GAp 25.19 AZP 90.51TAL 358.71 TAp 113.75 RCA 147.30 APO 338.63 v2 22.486

GP 1.98 ZAL 90.22 ZAp 173.96 ETS 159.57 ZAE 152.56 ETE 1.86 ZAC 91.22 ETC 255.96 CLP 174.29

OLA 12.21RAL 172.42 RAO 6568.1VEL 12.198 pTH 2.19 VHp 10.602 DpA .03 RAp 188.03 EEL 1.4513

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2660.17 -27.46 73.13 43.62 97.11 16 44 12 2080.2 -26.21 64.70

4546.58 10.98 191.57 37.20 63.73 6 26 6 3946.6 7.36 184.76

2397.71 -28.81 52.15 43.42 98.33 18 7 4 1797.7 -27.36 43.65

4304.28 12.18 173.13 36.58 62.49 9 37 10 3704.3 8.40 166.38

2140.07 -32.35 31.86 42.69 101.70 19 25 7 1540.1 -30.40 23.19

4134.66 15.31 158.46 34.77 59.06 10 28 30 3534.7 11.10 151.89

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4307 TRA-1.2987 TC3 1.1168 BAU .4095 SGT 1922.8 9G.R 626.4 SO3 182.9 ST 642.6 SR 576.2 SS 179.3

RDE -.5219 RRA -.2293 RC3 -.0163 FAU .06126 RRT .0696 RRF -.0837 RTF -.8041 CRT -.6361 CRS .0138 CST .7396

FOE -.0202 FRA .5300 FC3-1.9340 BSP 6224 SG8 2022.3 R23 -.0211 R13 -.8043 LSA 786.5 MSA 396.1 SSA 40.0

BOE .6766 8RA 1.3169 8C3 1.1169 FSP 492 SG1 1923.4 SG2 624.7 THA 1.46 ELI 781.9 EL2 365.4 ALF 139.88

LAUNCH OAT[ DEC 10 1964 FLIGHT TIME 146.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC DISTANCE 374.527 EARTH TO MARS

RL 147.31 LAL .00 LOt. 77.98 VL 35.312 GAL -.21 AZL 88.81 HCA 115.95 SMA 239.18 ECC .38410 INC 1.1908 vl 30.243

RP 243.75 LAP 1.07 LOP 193.93 VP 23.110 GAP 22.56 AZP 90.52 TAt. 359.24 TAP 115.19 RCA 147.31 APO 331.05 V2 22.310

RC 136.814 GL 8.25 GP 2.04 2AL 89.15 ZAP 173.41 ETS 160.67 ZAE 152.31 ETE 2.12 ZAC 91.36 ETC 255.95 CLP 173.73

pLAN£TOCENTRIC CONIC

C3 26.162 VHL 5.115 DLA 12.68 RAL 171.43 RAD 6568.1 VEL 12.147 PTH 2.18 VHP 10.344 DPA -.06 RAP 188.38 ECC 1.4306

_LNCH AZMTH LNCH TIME L-I TIME |NJ LAX INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 15 51 35 2884.44 -27.32 73.44 41.96 96.96 16 36 20 2084.4 -26.27 65.00

90.00 7 10 23 4518.97 10.14 189.97 35.50 63.42 8 25 42 3919.0 6.50 183.19

100.0.0 17.19 26 2401.03 -26.84 52.39 41.76 98.21 17 59 29 1801.0 -27.41 43.88

100.00 8 25 11 4277.62 11.34 171.60 34.87 62.15 9 36 29 3677.6 7.52 164.89

110.00 18 42 27 2141.38 -32.37 31.96 45.04 101.64 19 18 8 1541.4 -30.43 23.28

110.00 9 18 42 4110.03 14.45 157.08 33.06 58.68 10 27 12 3510.0 10.19 150.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4074 TRA-1.2865 TC3 t.2023 8AU .4206 SGT 1960.3 8GR 623.6 $83 192.7 ST 632.9 SR 574.0 SS 175.8

ROE -.5078 RRA -.2222 RC3 -.0130 FAU .06329 RRT .0782 RRF -.0912 RTF -.8097 CRT -.6226 CRS .1012 CST .6892

FOE -.0044 FRA .5696 FC3-2.0945 BSP 8521 SGB 2057.1 R23 -.0208 R13 -.8099 LSA 773.8 MSA 400.6 SSA 41.3

BDE .6510 BRA 1.2878 BE3 1.2026 FSP 535 SGt 1961.0 $82 621.5 THA 1.58 EL1 770.7 EL2 368.8 ALF 169.47
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JPL. TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 10 |S)64 FLIGHT TIN( 146.00 ARRXVAL DATE MAY 7 1965

HELIOCENTRIC CQNIC

RL 14T.31 LAL .00 LOL TT.9G YL

RP 245.50 LAP t.O5 LOP lg4.85 VP

RC 139.022 GL 8.29 GP Z.lO ZAL

PLANETOCENTRlC CONIC

CS 25.001VHL 5.000

LNCH AZNTH LNCH TIM(

90.00 15 43 $1

90.00 T 10 22

100.00 17 11 42

100.00 8 24 52

110.00 18 35 20

110.00 9 1• 44

DIFFERENTIAL CORRECTIONS

TOE .3624 TRA-I.ZST6 TC3 1.2896 BAU .4644

ROE -.4947 MMA -.ZISO RC3 -.0096 FAU .06490

FDE .0269 FRA .5259 FC_-Z.2474 BSP 6870

DOE .8133 BRA 1.6561 BC3 1.6699 FSP 569

D|6TANCE $78.786 EARTH TO MARS

35.195 GAL -.06 AZL 96.$3 HCA 116.86 SNA ZS5.68 ECC .37495 INC 1.1752 ¥1 30.243

ZZ.955 GAP 21.94 AZP 90.53 TAL 359.79 TAp 116.6S RCA 14?.51 APO 524.05 V2 22.555

88.05 ZAP 176.85 ETS 161.60 ZAE 156.52 [TE Z.58 ZAC 91.49 ETC 255.94 CLP 173.17

DLA 15.14 RAL 170.46 RAD 6568.0 VEL tZ.099 PTH 2.17 YHP 10.093 OpA -.15 RAp 188.72 ECC 1.4115

L_| T|NE |NJ LAT INJ LONG |NJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ Z LAT INJ Z LONE

2689.25 -27.56 73.•9 40.50 96.79 16 28 20 2089.Z -26.35 65.3S

4491.76 9.31 166.41 55.81 63.14 8 25 14 5891.8 5.65 181.66

2404.86 -29.68 52.67 40.11 98.06 1• 51 47 1804.9 -27.47 44.18

4651.37 10.50 170.11 53.19 61.85 9 35 43 5651.4 6.65 163.43

2143.1• -32.39 32.09 39.40 101.57 19 11 3 1543.2 -50.46 23.41

4065.83 13.59 155.73 31.$7 58.3S 10 25 49 $485.6 9.30 149.28

M|D-COU2$E E_'CUT|ON ACCURACY OROIT DETERMINATION ACCURACY

SGT 1976.S SGR 620.9 $63 201.4 ST 604.0 $R 572.0 SS 174.3

RRT .0985 IRF -.1053 RTF -.9123 CRT -.5856 CRS .2?57 CST .5872

ST, IS 2071.5 223 -.0166 215 -.8125 LSA 742.0 NSA 412.2 3SA 42.G

$61 1977.4 SG2 617.5 THA 1.96 EL1 741.0 EL2 $77.9 ALF 137.66

LAUNCH DATE DEC 10 194_4 FLIGHT TIM( 150.00 ARRIVAL DATE NAY 9 1965

tA(LIOCENTRIC CONIC

RL 14T.31 LAL .DO

RP 243.25 LAP 1.02

RC 141.251GL 9.31

PLAN[TO(ENTR|C CONIC

CS 23.933 VHL 4°892 DLA

LNCH A_MTH LNCH TINS L-I TIME INJ LAT

90.00 15 35 ZO 2694.54 -27.60

90.00 7 10 16 4465.01 8.48

100.00 1• S 49 2409.16 -29.92

100.00 8 64 28 4225.92 9.6•

110.00 10 26 7 2145.40 -52.42

110.00 • 16 40 4042.15 12.74

DIFFERENTIAL C_MRECTION6

TOE .3•93 111A-1.1932 TC3 1.4041 OAU .4493

ROE -.4615 RRA -.2076 RC3 -.0042 FAU .06810

FOE .OZZl FRA .5024 FC3-2.4633 OWe 6565

61DE .6129 BRA 1.2111 BC3 1.4061 FSP 592

D|STAMCE 379.161 EARTH TO MARS

LOt. •7.98 VL $5.083 GAL .09 AZL 68.84 HCA 117.76 SNA 252.45 ECC .36625 INC 1.1551 vl $0.243

L_ 195.78 VP 22.808 GAP 21.$3 AZP 90.54 TAL .$4 TAp 110.12 RCA 14•.$1 APO 317.58 V2 22.$80

GP 2.1• ZAL 86.94 ZAP 172.28 ETS 162.40 ZN[ 152.36 ETE 2.66 ZAC 91.65 ETC 255.92 CLP 172.59

15.61RAL 160.38 RAD 6568.0 VEL 12.054 PTH 2.15 VHp 9.849 DpA -.25 RAP 189.05 ECC 1.3959

|NJ LONG INJ RT ASC INJ AZMTH |NJ T|NE PO CST T|N |NJ 2 LAT IMJ 2 LONG

74.17 38.65 96.60 16 20 14 2094.5 -26.40 65.•1

186.67 32.15 62.66 6 24 41 3865.D 4.78 100.15

52.99 $8.46 97.90 17 45 58 1809.2 -27.53 44.46

166.65 31,52 61.59 9 34 54 3625.6 5.79 162.00

$2._ 37.77 101.47 19 3 52 1545.4 -30.50 E$.5•

154.42 29.70 58.01 10 24 22 3482.1 8.42 14?.99

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

VeT 203T.6 SGIt GtT.Q Sl;3 214.T ST 620.5 SR 568.9 33 18T.8

RRT .0626261 r -.1019 RTF -.8235 CRT -.6176 CRS .2515 CST .5706

SGB 2129.0 RE3 *.02•2 R13 -.8238 LSA 759.1NSA 398.4 SSA 44.7

SGI 2036.3 _ 614.7 _HA 1.56 EL1 •56.0 EL2 366.2 &LF t$9.Ot

LAUNCH DATE DEC 10 1964 FLIGHT 1114( 152.00 ARRIYAL DATE MAY 11 1965

HELIOCENTRIC CONIC

ML 147.31 LAL .DD

MP 243.00 LAP 1.00

RC 143.499 GL 8.33

PLANETOCENTR|C CONlC

C3 22.949 YHL 4.?91

LNCH AZNTH LNCH T|NE

90.00 15 27 3

90.00 T 10 6

100.00 16 55 52

100.00 8 23 59

liD.DO 18 20 49

110.00 9 15 31

DIFFERENT|AL CORRECTION9

TOE .$512 TRA-1.1643

ROE -.4694 RRk -.2011

FOE .0434 FRA .4898

BiDE .5883 BRA 1.1815

DISTANCE 561.641 EARTH TO MARS

LOt. 77.98 ML 54.97• GAL .24 AZL $8.66 HCA 118,70 SNA 229.45 ECC .35798 INC 1.1369 VS 30.243

LOP 198.88 VP 22,870 GAP 20.71 AZP 90.55 TAL .89 TAP 1|9.59 RCA 147.51 APO 311.58 V2 22.585

GP 2.ZS ZAL 85.62 ZAP 171.•1 ETS 163.08 ZA£ 152.45 (TE 2.94 ZAC 91.77 ETC 255.91 CLP I•Z.Ol

OLA 14.0• 9AL 168.32 RAG 6557.9 VEL 12.014 PTM 2,14 VHP 9.610 DpA -.51 RAP 189.39 ECC t.sT••

L-I TINE INJ LAT INJ LQNG |NJ RT ASC |NJ AZHTH INJ TIME PO CST TIM IMJ 2 LAT INJ Z LONG

2700.27 -27.64 74.56 57.02 96.40 16 12 4 2100.3 -26.47 88.11

4436.78 •.6• 105.$8 50._0 62.68 8 24 5 5838.8 3.94 IT8.68

2413.88 -68.97 53.35 36.83 9•.75 17 36 5 1815.9 -27.59 44.80

4200.40 8.65 167.22 29.87 61.35 9 34 0 3600.4 4.95 160.60

2148.03 -$2.46 52.46 $6,15 101.36 18 56 37 1548.0 -30.55 65.76

4039.02 11.90 155.15 20.04 5•.72 10 22 50 3459.0 7.55 146.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4943 BAU .4585 SGT 2070.5 _ 613.7 SG3 225.6 ST 603.2 SIR 566.5 Ss 168.8

MC3 .O0_FAU .0T026 MR? .0955 RRF -.1130 RTF -.6869 CRT -.596T CR6 .3702 CST .4852

FC3-2.6511BSlP 6793 Sr_ 2159.6 R23 -.0264 213 -.8292 LsA 740.0 MSA 404.2 SSA 46.1

BC3 1.4943 FSP 626 S_1 Z071.4 SG2 610.6 THA 1.78 EL1 •59.• ELI 370.6 ALF 138.02

LAUNCH DATE DEC 10 1964 FLIGHT TIME: 154.00 ARRIVAL DATE MAY IS 1965

HELIOCENTRIC CONIC

RL 14•.31 LAL .00

RP 242.•4 LAp .9•

MC 145.783 rmL 8oS4

PLAN_TO(ENTR I C CONIC

C3 28. 044 VHL 4.695

LNCH AZNTN LNCN TIME

90.00 15 10 43

gO.DO • 9 51

100.00 16 47 SO

100.00 8 23 25

110.00 16 13 L_9

110.00 9 14 16

DIFFERENTIAL CORRECTION9

TOE .3289 111A-1.1366

RO£ -.4579 RRA -.1945

FOE .0643 FRA .4751

BD[-.SGS? BRA 1.1531

DISTANCE 364.217

LOL 77.98 VL 34.875 GAL .38 AZL 88.68 HCA

LOP 197.60 VP L_Z,536 GAP 20.10 AZP 00.53 TAL

GP 2.31 ZAL 84.66 ZAP 171.12 ETS 163.66 Zkl[

EARTH TO MARS

119.61 SHA 226.66 ECC .35011 INC 1.1182 vl 30.243

1.46 TAP 121,07 RCA 147,30 APO $06.02 V2 22.611

152,58 ETE 3.23 ZAC 91.91 ETC 255.90 CLP 171,42

DLA 14.52 RAL 167.24 RAD 6567.9 VEL 11.976 PTH 2.13 VHP 9.378 DpA -.38 RAP 189.71ECC 1.5628

L-I TIM( |NJ LAT INJ LONG |NJ RT ASC |NJ AZHTH INJ T|M[ PO CST TIM INJ 2 LAT INJ 2 LONG

2708.39 -27.69 75.02 35.39 96.18 16 3 49 2106.4 -26;54 66.54

4413.13 6.86 163.93 26.66 62.48 8 23 24 3813.1 3.12 177.24

2418.97 -29.01 53.70 35.21 97.54 17 28 9 1819.0 -27.67 45.16

4175.77 6.04 165.84 26.24 61.11 9 33 1 3575.8 4.12 159.24

2151.01 -32.$0 32.66 34.54 101.23 16 49 20 1551.0 -30.61 23.97

4016.50 11.08 151.93 26.41 57.45 10 21 12 3416.5 6.71 145.56

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO3 1.5931 6AU .4693 5ST 2109.9 SGR 610.2 $63 237.5 _T 569.6 SR 565.6 SS t71.7

RC3 .0069 FAu .07273 RRT .1062 Rift" -.1240 RTF -.8342 CRT -.$795 CRS .47?7 CST .3950

FC3-2.8563 69P 6943 SGB 2196.4 223 -.0276 213 -.8545 LsA •25.2 NSA 408.S SSA 47.7

9C3 1.5931FSP 665 SG1 2111.0 SG2 606.4 THA 1.92 EL1 725.2 EL2 373.S ALF 157.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL ,00

RP 242.47 LAp .95

RC _48.041 GL 8.33

PLANETOCENTRIC CONIC

CS 21.211VHL 4.606

LNCH AZMTH LNCH TIME

90.00 15 10 20

90.00 7 9 30

100.00 16 39 48

100.00 8 22 45

110.00 18 6 6

110.00 9 12 55

FLIGHT TIME 156.00 ARRIVAL DATE NAY 15 1965

LOL 77.98 VL

LOP 198.52 VP

GF 2.38 ZAL

DISTANCE 386.881 EARTH TO MARS

34.778 GAL .52 AZL 88.90 HCA 120.54 8NA 224.07 ECC .34264 INC 1.0991 vl 30.243

22.414 GAP 19.50 AZP 90.56 TAL 2.02 TAp 122.56 RCA 147.29 APO 300.84 V2 22.638

83.53 Zkp 170.52 ETS 164.17 ZAE 152.74 ETE 3.54 ZAC 92.06 ETC 255.89 CLP 170.82

DLA 14.96 RAL 166.15 RAD 6567.9 VEL 11.941 pTH 2.13 VHP 9.152 DpA -.44 RAp 190.03 ECC 1.3491

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2712¢83 -27.73 75.49 33.78 93.96 15 55 32 2112.8 -26.62 67.00

4388.11 6.07 182.51 27.27 62.29 8 22 38 3788.1 2.32 175.85

2424.38 -29.06 34.10 33.61 97.33 17 20 11 1824.4 -27.74 45.54

4131.79 7.25 164.50 26,83 60.92 9 31 57 3551.8 3.31 157.92

2134.29 -32.$4 32.93 32.93 101.09 18 42 0 1554.3 -30.67 24.21

3994.65 10.27 150.73 24.80 57.22 10 19 30 3394.6 5.88 144.41

DIFFERENTIAL CORRE_TIOt4S

TOE .3071 TRA-I.lO26 TC3 1.6940 BAU .4804

ROE -.4469 RRA -.1879 RC3 .0139 FAU ,07338

FOE .0881 FRA .4540 FC3-3.0767 BSP 7096

BDE .5423 BRA 1.1183 BC3 1.6940 FSP 706

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2143.9 SGR 606.3 SG3 250.2 ST 574.1SR 560.7 SS 175.8

RRT .1162 RRF -.1351RTF -.8394 CRT -.5637 CRS .5798 CST .2960

SG8 2228.1 R23 -.0294 R13 -.8397 LSA 710.1MSA 410.0 SSA 49.6

SGI 2143.2 SG2 602.0 THA 2.04 ELI 709.7 EL2 374.7 ALF 136.19

LAUNCH DATE DEC 10 1964 FLIGHT TIME 138.00

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP 242.20 LAP .92

RC 130.330 GL 8.31

PLANETOCENTRIC CONIC

C3 20.446 VML 4.522

LNCH AZMTH LNCN TIME

90.00 15 1 55

90.00 7 9 4

100.00 16 31 41

100.00 8 21 39

110.00 17 38 41

110.00 9 11 28

ARRIVAL DATE MAY 17 1965

DISTANCE 389.624

LOt. 77.98 VL 34.685 GAL .63 AZL 88.92 HCA 121.46 SNA 221.65 ECC .33555

LOP 199.44 VP 22.297 GAP 18.90 AZP 90.36 TAL 2.59 TAp 124.05 RCA 147.28

GP 2.46 ZAL 82.38 ZAp 169.90 ETS 164.62 ZJM[ 152.95 ETE 3.87 ZAC 92.20

DLA 15.39 RAL 165.04 RAD 8367.8 VEL 11.909 PTH 2.12 VHp 8.932 DpA -.50

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2719.33 -27.78 73.97 32.19 93.72 13 47 15 2119.5

4363.79 5.30 181.14 25.69 62.14 8 21 47 3763.8

2430.04 -29.11 54.51 32.02 9?.12 17 12 11 1830.0

4128.51 6.47 163.20 25.03 60.75 9 30 47 3528.5

2157.82 -32.39 33.19 31.37 100.94 18 34 39 1537.8

3973.49 9.49 149.61 23.21 57.01 10 17 42 3375.5

HID-COURSE EXECUTION ACCURACY

SGT 2183.1 8GR 602.6 SG3 263.6

RRT .123§ RRF -.1460 RTF -.8443

SGIB 2264.7 R23 -.0317 R13 -.8449

SGI 2184.5 862 397.4 THA 2.14

DIFFERENTIAL CORRECTION8

TOE .2893 TRA-t.0708 TC3 1.8003 BAU .4921

RDE -.4365 RRA -.1813 RC3 .0218 FAU .07821

FOE .10§6 PRA ,4314 FC3-3.3116 BSP 7224

BDE .3236 BRA 1.0861 8C3 1.8004 F SP 747

EARTH TO MARS

INC 1.0796 Vl 30.243

Apo 296.02 V2 22.684

ETC 235.88 CLP 170.20

RAp 190.35 ECC 1.3385

INJ 2 LAT INJ 2 LONG

-26.70 67.47

1.53 174.49

-27.82 45.94

2.33 156.64

-30.74 24.46

5.08 143.29

ORBIT DETERMINATION ACCURACY

ST 561.3 SR 537.7 SS 180.9

CRT -.5512 CRS .6600 CST .2063

LSA 698.5 MSA 410.2 SSA 51.6

ELI 696.8 EL2 374.8 ALF 135.34

LIUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RP 241.93 LAP .89

RC 152.629 GL 8.28

PLANETOCENTRIC CONIC

C3 19.742 VHL 4.443

LNCH AZNTH LNCH TIME

90.00 14 53 30

90.00 7 S 31

100.00 16 23 35

100.00 8 21 6

110.OO 17 51 16

110.00 9 9 55

FLIGHT TIME 160.00 ARRIVAL DATE MAY 19 1965

DISTANCE 392.443 EARTH TO MARS

68.94 HCA 122.38 SMA 219.39 ECC .32880 INC 1.0597 Vl 30.243LOL 77.98 VL 34.596 GAL .78 AZL

LOP 200.37 VP 22.186 GAP 18.30 A ZP 90.57 TAL 5.17 TAp 125.55 RCA 147.26 Apo 291.53 V2 22.692

GP 2.54 ZAL 81.22 ZAP 169.28 ETS 165.01 ZAE 153.20 ETE 4.21 ZAC 92.35 ETC 255.88 CLP 169.58

OLA 15.82 RAL 163.92 RAD 6567.8 VEL 11.880 pTH 2.11VHp 8.717 DPA -.55 RAp 190.66 ECC 1.3249

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2726.46 -27.83 76.48 30.61 95.47 15 38 56 2126.5 -26.78 67.97

4340.17 4.55 179.81 24.12 62.02 8 20 31 3740.2 .77 173.17

2435.92 -29.16 34.84 50.44 96.90 17 4 11 1833.9 -27.90 46.36

4105.95 5.72 161.95 23.48 60.61 9 29 32 3505.9 1.76 135.40

2161.37 -32.64 33.48 29.81 100.78 18 27 18 1561.6 -30.81 24.73

3953.05 8.73 148.51 21.64 36.82 10 15 48 3353.1 4.30 142.22

DIFFERENTIAL CORRECTI(_IS

TOE .2798 TRA-1.0252 TC3 1.9244 BAU .§080

ROE -.4267 RRA -.1733 RC3 .0303 FAU .08093

FOE .1316 FRA .4082 FC3-3.3499 8SP 7083

BDE .3102 BRA 1.0400 BC3 1.9246 FSP 799

MID-CouRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2223.1 SGR 598.9 SG3 277.0 ST 330.0 SR 354.8 SS 191.6

RRT .1279 RRF -.1598 RTF -.8537 CRT -.5549 CRS .7444 CST .0808

SGB 2302.4 R23 -.0425 R13 -.8542 LSA 693.1MSA 404.8 SSA 33.0

SGt 2224.3 SG2 593.6 THA 2.13 EL1 688.8 EL2 368.5 ALF 134.56

LALJ_ICH DATE DEC 10 1964 FLIGHT TIME 162.00 ARRIVAL DATE NAY 21 1963

HELIOCENTRIC CONIC

RL 147.31 LAL .00 LO4. 77.98 VL 34.311 GAL

RP 241.63 LAp .87 LOP 201.29 VP 22.083 GAP

DISTANCE 393.328 EARTH TO MARS

.91 AZL 68.96 HCA 123.31 Sl4A 217.29 ECC .52239 INC 1.0394 Vl 30.243

17.71AZP 90.57 TAL 3.74 TAp 127.05 RCA 147.24 Apo 287.34 V2 22.720

RC 134.936 G4. 8.24 GP

PLANI[TOCENTRIC CONIC

C3 19.097 VHL 4.370 DLA

2.63 ZAL 80.06 ZAP 168.65 ETS

16.22 RAL 162.78 RAO 6367.8 VEL

4.37 ZAC 92.50 ETC 255.87 CLP 168.93

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT

90.00 14 43 8 2733.48 -27.87

90.00 7 7 31 4317.44 3.82

100.00 16 13 33 2441.87 -29.21

100.00 8 20 7 4084.28 5.00

11D.00 17 43 35 2165.42 -32.68

110.00 9 8 18 3935.47 8.00

DIFFERENTIAL CORRECTIONS

TOE .2524 TRA -.R984 TC3 2.0170 BAU .5151

ROE -.4173 RRA -.1690 RC3 .0403 FAU .08410

POE .1547 FRA .3795 FC3-3.8128 8SP 7348

BOE .4877 8RA 1.0128 BC3 2.0174 FSP 842

16_.35 ZAE 153.48 ETE

11.832 PTH 2.10 VHp 8.308 DpA -.60 RAP 190.96 ECC 1.3143

lflJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.98 29.03 95.22 13 30 42 2133.5 -26.86 68.46

178.54 22.39 61.92 8 19 48 3717.4 ,04 171.90

55.38 28.89 96.67 16 56 15 1841.9 -27.97 46.79

160.75 21.94 60.49 9 28 11 3484.3 1.03 154.21

33.77 28.27 100.62 18 20 0 1565.4 -30.88 25.01

147.47 20.09 56.65 10 13 48 3333.3 3.56 141.19

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2252.9 SGR 594.8 SG3 291.9 ST 528.7 SR 551.5 SS 201.6

RRT .1460 RRF -.1751 RTF -.8557 CRT -.5236 CRS .8051 CST .0120

SG8 2330.1 R23 -.0395 R13 -.8562 LSA 674.9 MSA 407.2 SSA 55.5

SGt 2234.7 962 588.0 THA 2.37 ELI 667.1 EL2 372.4 ALF 132.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VO_L_ !, 1964)

LAUNCH DATE DEC 10 1964 FLIGHT T]ME 164.00

HELIOCENTRIC C(_4IC OISTANCE 398.277

RL 147.31 LAL .DO LOL 7•.98 VL 34.430 GAL 1.04 AZL 88.98 HCA 124,24 SMA

RP 241.36 LAp .84 LOP 202.22 VP 21.985 GAP 17.12 AZp 90.5• TAL 4.32 TAp

RC 157.250 GL 6.18 GP 2.•2 ZAL 78.90 ZAP 168.00 ETS 165.65 ZA( 153.79 ETE

PLANET(_EMTRIC CONIC

C3 18.504 VHL 4.302 OLA 16.61RAL 161.65 RAD 656•.• VEL 11.827 pTH 2.09 VHp

LNCM AZMTM LNCH TIME L-I TIME INJ LAX

90.00 14 36 50 2•40.50 -27.91

90.00 7 • 4 4295.56 3.12

100.00 16 • 35 2447.88 -29.25

100.00 8 19 0 4063.42 4.30

110.00 17 36 36 2169.36 -32.73

110.00 9 6 29 3914.70 7.30

OIFFERENTIAL CGRRECTIONS

TOE .2294 TRA -.9693 TC3 2.1172 BAU .5239

RD( -.4063 RRA -.1627 RC3 .0315 FAU .08741

FDE .1784 FRA .3480 FC3"4.0896 BSP 7586

80( .4684 BRA .9819 BC3 2.1178 FSP 893

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL .OO

RP 241.08 LAP .82

RC 159.568 GL 8.11

PLAN(TOCENTRIC CONIC

C3 17.961VHL 4.238

LNCH AZ14TH LNCH TIH(

90.00 14 28 37

90.00 7 6 9

100.00 15 59 41

100.00 6 17 46

110.00 17 29 21

ARRIVAL DATE MAY 25 1965

EARTH TO MARS

215.32 ECC .31651 INC 1.0186 vl 30.245

128.56 RCA 147.21APO 283.43 V2 22.746

4.96 ZAC 92.65 ETC 255.86 CLP 168.31

8.304 DpA -.63 RAp 19|.26 ECC 1.3045

INJ LONG INJ RT ASC INJ AZMTfl 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.49 27.51 94.97 15 22 31 2140.5 -26.93 68.96

177.31 2|.07 61.64 8 18 39 3695.6 -.67 170.68

55.82 27.36 96.45 16 48 23 1847.9 -28.05 47.22

159.60 20.42 60.39 9 26 44 3463.4 .32 153.07

34.06 26.75 100.45 18 12 45 1569.4 -30.95 25.30

146.47 18.57 56.51 10 11 43 3314.7 2.84 140.21

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2285.3 SGR 590.7 SG3 307.5 ST 509.3 SIR 548.1 SS 213.7

RRT .1622 RRF -.1876 RTF -.8590 CRT -.4970 CRS .8531CST -.0545

$G8 2360.4 R23 -.0392 R13 -.8595 LSA 660.9 MSA 406.5 SSA 58.1

SG1 2287.5 SG2 582.3 THA 2.57 ELI 648.2 EL2 373.7 ALF 130.80

110.00 9 4 35 3896.81

DIFFERENTIAL CCRRECTI(_IS

TDE .2093 TRA -.9369

ROE -.3998 RRA -.1366

FD( .2036 FRA .3134

80E .A513 8RA .9499

FLIGHT TIME 166.00

DISTANCE 401.283

LOt. 77.98 VL 34.353 GAL 1.16 AZL 89.00 HCA 125.17 SMA

LOP 203.16 VP 21.894 GAP 16.34 AZP 90.57 TAL 4.89 TAp

GP 2.81 ZAL ••.•4 ZAp 167.34 ETS 165.91 Z/U[ 154.15 (TE

DLA 16.99 RAL 160.50 RAD 6567.7 VEL 11.804 PTH 2.09 VHp

L-I TIM( INJ LAT INJ lONG INJ RT ASC INJ AZHTH

2747.53 -27.95 78.00 25.99 94.71

4274.60 2.44 176.14 19.59 61.78

2453.87 -29.30 56.26 25.84 96.22

4043.48 3.63 158.50 18.93 60.31

2173.31 -32.78 34.36 25.25 100.28

10 9 32

ARRIVAL DATE MAY 25 1965

6.62 145.52 17.08 56.39

MID-COURSE ExECuTION ACCURACY

TC3 2.2180 BAU .5328 SGT 2517.0 SGR 586.6 SG3 323.8

RC3 .0637 FAU .09083 RRT .1779 RRF -.2037 RTF -.8625

FC3-4.3780 BSP 7758 SGB 2590.1 R23 -.0408 R15 -.6630

9C3 2.2189 FSP 947 SG1 2319.5 SG2 576.7 THA 2.75

EARTH TO MARS

_13.48 ECC .31053 INC .9972 vl 30.243

130.06 RCA 147.19 APO 279.77 V2 22.777

5.37 ZAC 92.80 ETC 255.85 CLP 167.65

8.105 DpA -.66 RAp 191.55 ECC 1.2956

INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

15 14 25 2147.5 -27.01 69.47

8 17 23 3674.6 -1.35 169.51

16 40 35 1853.9 -28.13 47.65

9 25 10 3443.5 -.35 151.97

18 5 34 1573.3 -31.02 25.58

3296.8 2.16 139.28

ORBIT DETERMINATION ACCURACY

ST 491.1 SR 544.6 SS 228.0

CRT -.4730 CRS .8900 CST -.1154

LSA 650.5 NSA 403.7 SSA 60.6

EL1 631.2 EL2 373.3 ALF 129.82

LAUNCH DATE DEC 10 1964

HELI_EMTRIC CONIC

RL 147.31LAL .00

RP 240.79 LAp .79

RC 161.690 GL 6.02

PLANETOCENTRIC CONIC

C3 17.465 VHL 4.179

LNCH AZMTH LNCM TIME

90.00 14 20 31

90.00 7 5 6

100.00 15 51 34

100.00 8 16 24

110.00 17 22 12

110.00 9 2 35

FLIGHT TIM( 168.00

DISTANCE 404.343

LOL 77.98 VL 34.279 6AL 1.28 AZL 89.02 HCA 126.11 SHA

LOP 204.09 VP 21.808 GAP 15.97 A ZP 90.5• TAL 5.47 TAp

GP 2.91 ZAL 76.59 2Ap 166.67 ETS 156.14 ZAE 154.53 ETE

DLA 17.34 RAL 159.35 RAD 6567.7 VEL 11.783 PTH 2.08 Vflp

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2754.45 -27.99 78.51 24.49 94.46 15 6 26

4254.61 1.60 175.03 18.12 61.74 8 16 0

2459.76 -29.34 56.69 24.35 96.00 16 32 53

4024.51 2.98 157.45 17.46 60.24 9 23 29

2177.23 -32.63 34.66 23.77 100.11 17 58 29

3879.82 5.98 144.62 15.61 56.28 10 • 15

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy

TOE .1904 TRA -.9043 TC3 2.3184 8AU .5415 SGT 2347.2 SGR 582.6 963 340.8

ROE -.3918 RRA -.1505 RC3 .0771FAU .09441 RRT .1941RRF -.2208 RTF -.8659

FOE .2292 FRA .2767 FC3-4.6803 8SP 7881 SGB 2418.5 R23 -.0430 R13 -.8665

BOE .4356 BRA .9167 BC3 2.3196 FSP 1001 SGt 2350.1SGZ 570.8 THA 2.93

LAUNCH DATE DEC 10 1964 FLIGHT TIN( 170.00

HELIOCENTRIC CONIC DISTANCE 407.454

RL 14?.31LAL .00 LOt. •7.96 VL 34.208 GAL 1.39 AZL 89.05 HCA 127.04 SMA

RP 240.49 LAp .76 LOP 205.03 VP 21.728 GAP 15.40 AZP 90.57 TAL 6.04 TAp

RC 164.213 GL 7.95 GP 3.02 ZAL 75.44 ZAP 165.98 ETS 166.35 ZA[ 154.95 ETE

PLAN(TOCENTRIC CONIC

C3 17.007 VHL 4.124 OLA 17.68 RAL 158.21RAD 6567.7 V(L 11.764 PTH 2.08 VHP

LNCH AZI4TH LI_H TIN( L-I TIM( INJ LAT

90.00 14 12 34 2761.19 -28.05

90.00 • 3 54 4235.64 1.19

100.00 15 44 15 2465.53 -29.38

100.00 8 14 54 4006.55 2.38

110.00 17 15 10 2181.05 -32.87

110.00 9 0 27 $863.77 5.57

DIFFERENTIAL CCRRECTION6

TOE .1727 TRA -.8708 TC3 Z.4204 9AU .5507

ROE -.3041RRA -.1445 RC3 .0919 FAU .09819

FOE .2558 FRA .2391 FC3-4.9986 9SP 8021

BOE .4212 BRA .6827 BC3 2.4221FSP 1062

ARRIVAL DATE NAY Z? 1965

EARTH TO MARS

211.75 ECC .50504 INC .9755 vl 30.243

131.57 RCA 147.16 APO 276.34 V2 22.606

5.81 ZAC 92.96 ETC 255.65 CLP 166.98

7.911 DpA -.68 RAp 191.84 ECC 1.2874

PO CST TIM INJ 2 LAT INJ 2 LONG

2154.5 -27.08 69.96

3654.6 -1.99 168.40

1859.8 -28.29 48.07

3424.5 -1.00 150.93

1577.2 -31.09 25.87

3279.8 1.51 138.39

OR8IT DETERMINATION ACCURACy

ST 472.6 SR 541.1SS 243.5

CRT -.4492 CRS .9172 CST -.1688

LSA 642.3 MSA 398.6 SSA 63.2

EL1 614.9 EL2 371.6 ALF 126.60

ARRIVAL DATE MAY 29 1965

EARTH TO MARS

210.13 ECC .29983 INC .9527 vl 30.243

133.08 RCA 147.13 APO 273.13 V2 22.836

6.28 ZAC 93.12 ETC 255.84 CLP 166.30

7.722 DP_ -.69 RAp 192.11 ECC 1.2799

INJ L(_4G INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.00 23.01 94.22 14 58 35 2161.2 -2•.15 70.44

173.97 16.68 61.71 8 14 29 3635.6 -2.60 167.34

57.11 22.88 95.78 16 25 20 1865.5 -28.27 48.49

156.47 16.02 60.19 9 21 40 3406.5 -1.61 149.95

34.94 22.31 99.94 17 51 31 1581.0 -31.15 26.15

143.78 14.16 56.19 10 4 51 3263.8 .90 137.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2579.1 SGR 578.8 SG3 358.8 ST 454.2 SR 537.5 39 .260.6

RRT .2112 RRF_.2394 RTF -.8696 CRT -.4254 CRS .9364 CST -.2143

SGB 2447.5 fl23 -.0458 R13 -.8703 LSA 636.7 MSA 391.5 SSA 66.0

861 2381.4 SG2 564.9 TflA 3.12 ELI 599.4 EL2 368.5 ALF 124.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 10 196A

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RP 240.19 LAp .73

RC 166.336 GL 7,81

PLANETOCENTRIC CONIC -

C3 16.589 VHL 4.073

LNCH AZMTH LNCM TIME

90.00 14 4 47

90.00 7 2 32

100.00 13 38 46

100.00 8 13 14

110.00 17 8 17

FLIGHT TIME 172.00 ARRIVAL DATE NAY 31 1965

LOL 77.98 VL

LOP 203.96 VP

GP 3,13 ZAL

DISTANCE 410.611 EARTH TO MARS

34.141GAL 1,50 AZL 89.07 HCA 127.98 SMA 208.80 ECC .29488 INC .9296 vl 30.243

21.654 GAp 14.83 AZP 90.57 TAL 6,61 TAp 134.59 RCA 147.09 APO 270.12 V2 22.866

74.31 ZAp 185,28 ET8 166.53 ZAE 155.41ETE 6.79 ZAC 93.28 ETC 253.83 CLP 165.61

DLA 18.00 RAL 157.06 RAD 8587,7 VEL 11.746 pTH 2.07 VHp 7.538 DpA -.69 RAp 192.38 ECC 1.2730

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2767.65 -28.06 79.47 21.56 93.99 14 50 54 2167.7 -27.21 70.90

4217.75 .61 172.97 15.27 61.69 8 12 50 3617.7 -3.18 168.34

2471.04 -29.42 57.52 21.43 95.57 18 17 57 1871.0 -28.33 48.88

3989.60 1,80 155.54 14,61 60,16 9 19 44 3389.8 -2.18 149.02

2184.70 -32.92 35.22 20,88 99.79 17 44 42 1584.7 -31,22 26.41

110.00 8 58 13 3848.70 4,80

DIFFERENTIAL CORRECTIONS

TOE .1334 TRA -.8366 TC3 2.5201BAU ,5594

ROE -.3769 RRA -.1384 RC3 .1079 FAU .10215

FOE .2833 FRA .1956 FC3-5.3310 8SP 8133

8OE .4077 8RA ,8480 8C3 2.5224 FSP 1123

LAUNCH DATE DEC 10 1984

HELIOCENTRIC CONIC

RL 147,31LAL .00

RP 239.88 LAP .70

RC 168.857 GL 7.89

PLANETOCENTRIC CONIC

C3 16.207 VHL 4.026

LNCH AZMTH LNCH TIME

90.00 13 57 12

90.00 7 1 1

100.00 15 29 28

100.00 8 11 26

110.O0 17 1 33

110.00 8 55 30

DIFFERENTIAL CORRECTIONS

TOE .1381TRA -.8043 TC3 2.6143 BAU .5671

ROE -,3701RRA -,1324 RC3 .1253 FAU .10625

FOE .3127 FRA .1306 FC3-5.6733 8SP 8252

8DE .3950 BRA .8131 8C3 2.8173 FSP 1190

142.98 _4_2.74 58.12 10 2 21 3248.7 .32 138.77

MID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2406.9 $GR 573.1 863 377.6 ST 435.2 SR 533.8 SS 278.9

RRT .2298 RRF -.2395 RTF -,8732 CRT -.4002 CRS ,9494 CST -.2516

868 2474.7 R23 -.0489 R13 -.8740 LSA 633.2 MSA 382.7 SSA 68.9

861 2410.8 SG2 558.9 THA 3,32 EL1 584.5 EL2 364.2 ALF 121.41

FLIGHT TIME 174.00 ARRIVAL DATE JUN Z 1965

DISTANCE 413.811 EARTH TO MARS

LOt. 77.98 VL 34.076 GAL 1.61 AZL 89.09 HCA 128.92 SMA 207.17 ECC ,29018 INC .9059 vl 30.243

LOP 208,90 VP 21,583 GAP 14,27 A ZP 90.57 TAL 7.18 TAp 136.10 RCA 147.05 APO 267,29 v2 22,897

GP 3.25 ZAL 73.19 ZAP 164.56 ETS 166.68 zAE 155.89 ETE 7.35 ZAC 93.44 ETC 235.83 CLP 164.90

DLA 18.29 RAL 155,92 RAO 6567.6 VEL 11.730 PTM 2,07 VHP 7.358 OpA -.68 RAp 192.64 ECC 1.2667

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2773.77 -28.09 79.91 20.13 93.76 14 43 26 2173,8 -27.27 71.34

4200.99 ,07 172,04 13,89 61.68 8 11 2 3801.0 -3.72 165.40

2476.24 -29.45 57.90 20.01 95.37 16 10 44 1876.2 -28.40 49.26

3973.76 1,27 154.67 13.22 60,13 9 17 40 3373.8 -2.72 148,15

2188.13 -32,96 35.48 19,47 99,64 17 38 1 1588.1 _31.28 26.66

3834.62 4.27 142.25 11,35 56.05 9 59 45 5234,8 _.22 136.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2433,7 SGAR 571,8 SG3 397.2 ST 416.5 SR 530.0 SS 299.1

RRT ,2502 RRF -,2817 RTF -.8765 CRT -.3706 CRS .9576 CST -.2773

868 2499.9 R23 -.0522 R13 -,8771 LSA 631.9 NSA 373.4 SSA 71.7

SG1 2438,1 962 552.6 THA 3.55 EL1 570.1EL2 359.6 ALF 118.35

LAUNCH DATE DEC 10 1984

HELIOCENTRIC CONIC

RL 147,31LAL .00

RP 239.56 LAP .68

RC 171.17A GL 7.55

PLANETOCENTRIC CONIC

C3 15,858 VHL 3.982

LNCH AZNTN LNCH TIME

90.00 13 A9 51

90,00 6 59 19

1OO.OO 15 22 23

100.00 8 9 28

110.00 16 55 0

110.O0 8 53 20

FLIGHT TIME 176.00 ARRIVAL DATE JUN 4 1965

DISTANCE 417.052 EARTH TO MARS

LOL 77.98 VL 3A.015 GAL 1.72 AZL 89.12 HCA 129.88 SMA 205.83 ECC .28573 1NC .8814 vl 30.243

LOP 207.85 VP 21.520 GAP 13.72 AZP 90.57 TAL 7.74 TAp 137,60 RCA 147.02 Apo 264.64 V2 22.928

GP 3,37 ZAL 72.08 ZAP 165.83 ETS 166,81 ZAE 156.41ETE 7,95 ZAC 93.61ETC 255.82 CLP 164,17

DLA 18.56 RAL 154.79 RAO 8567.8 VEL 11.715 pTH 2.08 VHp 7.182 OpA -,65 RAp 192.89 ECC 1.2610

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.A8 -28.11 80.33 18,75 93,58 14 38 10 2179.5 -27.32 71.75

4185.38 -,43 171.17 12.53 61,69 8 9 5 3585.4 -A.21 164.53

2461.07 -29.48 58,26 18,61 95,18 16 3 4A 1881.1 -28.45 49.61

3959.03 .77 153.86 11.86 60,12 9 15 27 3359.0 -3.21 147.34

2191.30 -32.99 35,72 18,08 99.50 17 31 32 1591.3 -31.33 26.89

3821.56 3.77 141.56 9.98 56.00 9 57 2 3221.6 -.72 133.35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1267 TRA -.7676 TC3 2.?190 8AU ,5773 $GT 2465.8 SGR 588.8 SG3 418.1 ST 399.5 SR 526.2 SS 318.7

ROE -.3633 RRA -.1263 RC3 .1444 FAU ,11066 RRT .2688 RRF -.3050 RTF -.8807 CRT -,3570 CR6 .9614 CST -.3125

FOE .3410 FRA .1004 FC3-6.0413 8SP 8260 SG8 2530.5 R23 -.0581 R13 -.8816 LSA 634.5 MSA 360,7 SSA 74.8

BOE .3830 BRA ,7779 BC3 2.7229 FSP 1259 SGt 2470.8 SG2 546.7 THA 3.73 EL1 559.9 EL2 350.7 ALF 116,00

LAUNCH DATE DEC 10 1964 FLIGHT TIME 178.00

HELIOCENTRIC C_IC DISTANCE 420,331

ARRIVAL DATE JUN 6 1965

EARTH TO MARS

RL 147.31 LAL ,00 LOL 77,98 VL 33.956 GAL 1.82 AZL 89,14 HCA 130.81 SMA 204.56 ECC .28150 INC .8561 vl 30.243

RP 2_9.26 LAP .65 LOP 208,79 VP 21.461 GAP 13.18 AZP 90.56 TAL 8,30 TAp 159.11 RCA 146.98 APO 262,13 V2 22.959

RC 173,485 GL 7.39 GP 3.50 ZAL 71.00 ZAP 163,08 ET$ 166.93 ZAE 156.96 ET[ 8.61 ZAC 93.78 ETC 255.82 CLP 163.43

PLANETOCENTRIC CONIC

C3 15.340 VHL 3.942 DLA 18.81RAL 153.66 RAD 6567.6 VEL 11.701PTH 2,06 VHP 7,011DpA -.62 RAP 193.13 ECC 1.2557

LNCH AZNTH LN6H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH tNJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

90.00 13 42 46 2784.66 -28.13 80.71 17.35 93.37 14 29 11 2184.7 -27.37 72.12

90.00 6 57 27 4171,02 -.90 170,36 11.19 61,70 8 6 58 5571.0 -4.67 163,72

100.00 15 15 34 2483.43 -29,51 58.58 17.24 95.02 15 56 59 1885.4 -28.50 49.92

100.00 8 7 20 3945.48 .51 153.12 10.52 60.11 9 13 6 3345.5 -3.67 146._9

110.00 16 48 40 2194.11 -33.02 35.93 16.72 99.38 17 25 14 1594.1 -31.38 27.10

110.00 8 50 43 3809.57 3,31 140,93 8.65 55,96 9 54 13 3209.6 -1,18 134.73

01FFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY OR8IT DETERMINATION ACCURACY

TOE .1083 TRA -.7392 TC3 2.7995 BAU .5826 SGT 2486.8 9DR 566.2 SG3 439.9 ST 380.9 SR 522.2 SS 538.9

ROE -.3372 RRA -.1201RC3 ,1652 FAU .11525 RRT .2947 RRF -.3302 RTF -.8823 CRT -.3150 CRS .9624 CST -.3154

FOE .3701 FRA .0474 FC$-8.4207 BSP 8469 SG8 2550.5 R23 -.0600 RI3 -.8833 LSA 634.9 MSA 351.4 $SA 77.8

BDE .3733 8RA ,7489 BC3 2.8044 FSP 1334 $61 2492.7 SG2 539,8 THA 4,03 EL1 546.2 EL2 345.7 ALF 112.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH DATE OEC 10 1964 FLIGMT TIM( ISO.O0 ARRIVAL D4TE JUN B 1985

NELIOCEMTRIC CONIC DISTANCE 423.646 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.99 VL 33.900 GAL 1.92 AZL 89.17 HCA 131.18 5MA 203.37 ECC .27750 INC .8301 vl 30.243

Re 236.95 LAp .62 LOP 209.74 Vp 21.497 GAP 12.64 AZP 60.55 TAL 8.85 TAp 140.60 RCA 146.93 APO 259.80 V2 22.991

RC 175.190 GL 1.22 GP 3.63 ZAL 69.93 ZAp 162.31ET$ 167.03 ZkE 157.54 ET( 9.33 ZAC 93.96 ElC 255.81CLP 162.E8
PLAN[TOC(NTRIC CONIC

C3 15.249 VHL 3.905 DLA 19.03 RAL_152.55 RAD 6567.6 VEL 11.689 PTH 2.06 VHp 6.845 DpA -.58 RAp 193.36 ECC 1.2510

LNCM AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.00 13 33 38 2789.27 -28.15 81.04 16.00 g3.20 14 22 27 2189.3 -27.41 72.45

90.00 6 55 23 4157;80 -1.32 169.63 9.69 61.71 8 4 41 5557.9 -5.09 162.98

100.00 15 9 0 2489.28 -29.53 "58.86 15.89 94.87 15 50 29 1889.3 -28.54 50.20

100.00 8 5 2 3933.12 -.11 152.44 9.22 60.11 9 10 35 3333.1 -4.09 145.81

110.00 16 42 34 2186.55 -33.05 36.12 15.36 99.27 17 19 10 1596.5 -31.42 27.28

110.00 8 47 36 3798.62 2.90 140.56 7.34 55.92 9 51 16 3198.6 -1.59 134.16

01FFEMEMT|AL CORRECTIONS RID-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0842 TRA -.7085 TC3 2.8840 BAU .3892 SGT 2609.0 S_ 564.2 SG3 462.7 ST 363.1 SR 518.1 SS 359.5

ROE -.3513 RRA -.1338 RCS .1875 FAU .12005 RRT .3196 W -.3571RTF -.8849 CRT -.2842 CRS .9611 CST -.3256

FOE .3998 FRA -.0107 FC)-6.8154 BSP 8583 _ 2571.6 R23 -.0643 RI3 -.8861 LSA 638.6 NSA 339.5 SSA 80.9

BOE .3637 BRA .7157 BC3 2.8901 FSP 1410 SG1 2615.7 SG2 533.2 THA 4.30 EL 1 535.6 ELI 336.8 ALF 109.03

LAUNCH DATE DEC I0 1964

HELIOCENTRIC CONIC

RL 147.31LAL .00

RF 238.83 LAp .59

RC 176.008 Td. 7.04

PLAN(TOCEMTRIC CONIC

C3 14.984 VHL 3.871

LNCH AZIIITM LNCH TIM(

90.00 13 29 28

90.00 6 53 7

100.00 15 2 42

100.00 8 2 34

110.00 16 36 41

110.00 8 45 4

DIFFERENTIAL C_RECTIONs

TOE .0830 TRA -.6751 TC3 2.9694 BAU .5983

RD( -.3435 RIIA -.1074 RC3 .2117 FAU .12510

FOE .4286 FRA -.0731 FC$-1.2281 BSf' 8627

BOE .3354 BRA .6816 BC$ 2.9769 FSP 1492

FLIGHT TIME 182.00

DISTANCE 426.994

LOt. 77.98 VL 33.848 GAL 2.01AZL 89.20 HCA 132.71 $44A

LOP 210.69 VP 21.357 GAp 12.10 AZP 90.55 TAL 9.39 TAp

6P 3.78 zAL 66.88 ZAp 161.53 ETS 167.11 ZAE 158.14 ETE

OLA 19.22 RAL 151.45 RAD 6567.6 VEL 11.678 PTH 2.05 VHp 6.682 OpA -.52 RAp 193.58 ECC 1.2466

L-I TIN( IMJ LAT IMJ L(_4G |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2793.24 -28.17 81.33 14.88 93.06 14 16 1 2193.2 -27.44 72.74

4146.07 -1.70 188.97 8.61 61.73 8 2 13 3546.1 -5.47 162.32

2482.57 -29.55 58.11 14.57 94.74 15 44 15 1092.6 -28.38 30.44

3921.97 -.49 151.83 7.94 60.11 9 7 56 3322.0 -4.46 145.29

21fl.55 -33.07 38.27 14.07 99.18 17 13 20 1598.6 -31.45 27.42

3786.75 2.52 139.04 6_06 55.90 g 48 13 3166.7 -1.97 133.64

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2532.3 _R 362.8 SG3 486.7 ST 346.5 SR 514.0 $S 379.4

RRT .3448 RRF -.3855 RTF -.8879 CRT -.2612 CRS .9580 CST -.3394

3_ 2594.1 R25 -.0697 R13 -.8892 LSA 643.5 MSA 326.9 SSA 84.2

$61 2540.1SG2 526.7 THA 4.58 EL1 527.1 ELI 326.1 ALF 106.42

ARRIVAL DATE JUN 10 1985

EARTH

202.24 ECC .27370 INC

142.10 RCA 146.89 APO

10.12 ZAC 94.14 ETC

TO MARS

.8034 vl 30.243

257.60 V2 23.024

255.81CLP 161.90

LAUNCH 0AlE OEC 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP 238.31 LAP .56

RC 180.373 GL 6.84

PLANETOCENTRIC CONIC

C3 14.742 VHL 3.840

LNCH AZNIH LNCH TIME

90.00 13 23 17

90.00 6 50 39

100.00 14 56 43

100.00 7 59 54

110.00 16 31 3

!10.00 S 42 3

FLIGHT TIME 184.00

DISTANCE 430.375

LOt. 71.98 VL 33.795 GAL 2.11 AZL 89.22 HCA 133.66 SMA

LOP 211.64 VP 21.311 GAp 11.59 AZP 90.54 TAL 9.92 TAp

GP 3.93 ZAL 67.86 ZAp 160.72 ETS 167.18 ZAE 158.78 ETE

CLA 19.59 RAL 150.37 RAD 6567.6 VEL 11.667 pTH 2.05 VHp

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2796.53 -28.18 81.57 13.38 92.94 14 9 53

4135.51 -2.04 166.38 7.36 61.75 7 59 34

2495.25 -29.56 59.50 13.28 94.64 15 58 18

3912.02 -.83 151.28 6.68 30.12 9 5 6

2200.11 -33.09 36.39 12.78 99.11 17 7 43

3779.93 2.18 139.38 4.60 55.88 9 45 3

DIFFERENTIAL CORRECTION8

TOE .0863 TRA -.6268 TC3 3.0882 OAU .6104

ROE -.3400 RRA -.1008 RC3 .2380 FAU .13059 RRT .3636 RRF -.4150

FOE .4549 FRA -.1426 FC3-7.6690 BSP 8368 SG8 2634.3 R23 -.0815

BOE .3508 8RA .6348 8C3 3.0973 F&P 1572 SG1 2582.1SG2 522.2

LAUNCN DATE DEC 10 1964 FLIGHTTIN[ 186.00

HELIOCENTRIC CONIC DI STANCE 433.784

RL 147.31 LAL .00 L(_. 77.98 VL 33.747 GAL 2.19 AZL 89.25 HCA

RF 237.98 LAp .53 LOP 212.60 VP 21.270 GAP 11.06 AZP 90.52 TAL

RC 182.651GL 6.62 GP 4.09 ZAL 66.86 ZAp 159.90 ETS 167.23 ZAE
PLANETOCENTRIC CONIC

C3 14.321VHL 3.011DLA 19.53 RAL 149.31RAD 6567.6 VEL 11.858 PTH 2.05 VHp

LNCH AZll4TH LNCH TIM( L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 17 30 2798.94 -28.19 81.75 12.12 92.85 14 4 9

90.00 6 47 58 4126.41 -2.34 167.88 6.14 61.77 7 56 44

100.00 14 51 5 2497.15 -29.57 59.44 12.01 94.56 15 32 42

100.00 7 57 3 3903.43 -1.12 150.81 5.48 60.13 9 2 7

110.00 16 25 44 2201.05 -33.10 36.46 11.52 99.07 17 2 25

110.00 8 38 54 3772.29 1.89 138.98 3.58 55.86 9 41 47

0IFFERENTIAL C(_ERECTIONS MID-COURSE EX[CUTION ACCURACY

TOE .0596 TRA -.6118 TC3 3.1160 8AU .6071 3GT 2569.1SGR 563.0 SG3 530.5

ROE -.3348 RRA -.0941RC3 .2660 FAU .13602 RRT .4030 RRF -.4479 RTF -.8920

FDE .4816 FRA -.2104 FC3-8.1090 BSP 8814 S_ 2630.1 R25 -.0802 R13 -.8937

BOE .3400 8RA .6190 BC3 5.1273 FSP 1667 $GI 2579.5 SG2 513.2 THA 5.26

MID-COURSE ExECuTION ACCURACY

SGT 2573.6 9GR 562.4 SG3 512.6

RTF -.8944

R13 -.8958

THA 4.74

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

201.18 ECC .27009 INC .7755 vl 30.243

143.59 RCA 146.85 APO 255.52 V2 23.056

11.00 ZAC 94.32 ETC 255.80 CLP 181.11

8.523 DpA -.45 RAp 193.79 ECC 1.2426

PO CST TIM INJ 2 LAT INJ 2 LONG

2196.5 -27.47 72.98

3535.5 -5.80 161.72

1895.5 -28.61 30.63

3312.0 -4.80 144.74

1600.1 -31.48 27.54

3179.9 -2.31 133.18

ORBIT DETERMINATION ACCURACY

ST 331.8 SR 509.7 SS 397.2

CRT -.2998 CRS .9527 CST -.4060

LSA 652.0 MSA 307.8 SSA 88.3

EL1 524.7 EL2 307.5 ALF 107.06

ARRIVAL DATE JUN 14 1965

EARTH TO MARS

134.62 SMA 200.19 ECC .26668 INC .7467 vl 30.243

10.45 TAp 145.07 RCA 146.80 APO 253.57 v2 23.089

159.44 ETE 11.97 ZAC 94.51ETC 255.80 CLP 160.30

6.369 DpA -.36 RAp 193.99 ECC 1.2390

PO CST TIM INJ 2 LAT INJ 2 LONG

2198.9 -27.49 73.15

3526.4 -6.09 161.21

1897.1 -28.63 50.77

3303.4 -5.09 144.27

1601.1 -31.49 27.61

3172.3 -2.60 132.78

ORBIT DETERMINATION ACCURACY

ST 314.4 SR 505.4 SS 41g.8

CRT -.198Z CRS .9483 CST -.3419

LSA 655.3 MSA 304.9 SSA 90.3

EL1 511.4 EL2 304.5 ALF 100.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAUNCH DATE OEC 10 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC DISTANCE 437.221 EARTH TO MARS

RL 147.31LAL ,00 LOL 77.98 VL 33.700 GAL 2.28 AZL 89.28 HCA 135.58 SMA 199.24 ECC .26345 INC .7169 vl 30,243

RP 237.65 LAP .50 LOP 213.56 VP 21.232 LAP 10.55 AZP 90.51 TAL 10.97 TAp 146.54 RCA 146.75 APO 251.73 V2 23.123

RE 184.919 GL 6.39 GP 4.25 ZAL 85.89 ZAP 159.05 ETS 167.28 ZAE 160.12 ETE 13.06 ZAC 94.71ETC 255.79 CLP 159.47

PLANETOCENTRIC CONIC

C3 _4.321VHL 3.784 OLA 19.65 RAL 148.26 RAD 6567.6 VEL 11.649 pTH 2.05 VHp 6.218 DpA -.26 RAP 194.18 ECC 1.2357

LMCH AZNTN LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM ]NJ 2 LAT ZNJ 2 LONG

90.00 13 12 4 2800.55 -29.19 81.88 10.88 92.79 13 58 44 2200.6 -27.51 73.27

90.00 6 45 3 4118.63 -2.§9 167.44 4.95 61.79 7 53 42 3518.6 -6.34 160.77

100.00 14 45 47 2498.34 -2g.58 59.53 10.78 g4.52 15 27 25 1898.3 -_._,64 50.85

100.00 7 54 1 3896.07 -1.37 150.41 4.27 60.14 8 58 57 3296.1 -5.33 143.86

110.00 16 20 40 2201.47 -3_.10 36.49 10.29 99.03 16 57 22 1601.5 -31.50 27.64

110.00 8 35 37 3765.71 1.64 138.64 2.39 55.85 9 38 23 3165.7 -2.85 132.44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0503 TRA -.5814 TC3 3.1818 8AU .6118 SGT 2594.3 SGR 364.9 SG3 566.2 ST 299.4 8R 500.9 SS 439.0

ROE -.3297 RRA -.0872 RC3 .2963 FAU .14185 RRT .4337 RRF -.4812 RTF -.8940 CRT -.1716 CRS .9420 CST -.3440

FDE .5162 FRA -.2862 FC3-8.5754 8SP 8896 8GB 2843.4 RZ3 -.0865 R 13 -.8958 LSA 661.8 MSA 294.4 SSA 93.3

BOE .3335 8RA .5879 BC3 3.1956 FSP 1762 SGt 2396.4 SG2 306.6 THA 5.63 EL1 504.9 EL2 292.7 ALF 98.85

LAUNCH OATE DEC 10 1964 FLIGHT TIME 190.00 ARRIVAL DATE J UN 18 1965

HELIOCENTRIC CCNIC

RL 147.31 LAL .00 LOL 77.98 VL 33.536 GAL

RP 237.31 LAp .47 LOP 214.52 VP 21.199 GAP

RC 187.176 GL 5.15 GP 4.44 ZAL 64.94 ZAp 158.19 ET$ 167.31 ZAE 160.83 ETE

PLANETOCENTRIC CONIC

C3 14.138 VHL 3.780 OLA 19.73 RAL 147.24 RAO 6367.6 VEL 11.641 PTH 2.04 VHP

LNCM AZMTH LMCH TIME L-I TIME ]NJ bAT

90.00 13 7 1 2801.27 -28.19

90.00 6 41 56 4112.24 -2.79

100.00 14 40 50 2498.74 -29.58

100.00 7 30 48 3890.01 -1.57

110.00 16 15 55 2201.27 -33.10

110.00 8 32 12 3760.24 1.43

DIFFERENTIAL CORRECTIONS

TOE .0431 TRA -.5316 TC3 3.2426 BAU .6161

ROE -.3247 RRA -,0800 RC3 .3289 FAU .14797

FOE .5438 FRA -.5668 FC3-9.0807 8SP 8943

8DE .3275 BRA .5574 BC3 3.2593 FSP 1861

DISTANCE 440.686 EARTH TO MARS

2.35 AZL 89.31 HCA 136.54 St,AA 198.35 ECC .26038 INC .5859 vt 30.243

10.04 AZP 90.30 TAL 11.47 TAp 148.01 RCA 146.71 Apo 250.00 V2 23.157

14.28 ZAC 94.91ETC 255.78 CLP 158.62

6.072 DpA -.14 RAp 194.35 ECC 1.2327

INJ LONG [NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

81.92 9.67 92.76 13 53 42 2201.3 -27.51 73.32

167.08 3.78 61.81 7 50 28 3512.2 -6.54 160.41

59.58 9.57 94.50 15 22 29 1898.7 -28.64 50.88

150.07 3.10 60.15 8 55 38 3290.0 -5.54 143.53

36.48 9.08 99.06 16 52 36 1601.3 -31.50 27.62

138.36 1.22 55.84 9 34 52 3160.2 -3.06 132.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2397.7 SGR 568.1 SG3 595.3 ST 285.3 SR 496.3 SS 457.4

RRT .4651RRF -.51§7 RTF -.8957 CRT -.1519 CRS .9349 CST -.3503

SGB 2639.1 RE3 -.0938 R13 -.8978 LSA 668.5 MSA 284.4 SSk 96.2

SG1 2611.6 SG2 500.2 THA 6.03 EL1 499.1 EL2 280.5 ALF 97.31

LAUNCH DATE DEC 10 1964 FLIGHT TIME 192.00 ARRIVAL OATE JUN 20 1965

HELIOCENTRIC CONIC DISTANCE 444.176 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 33.614 GAL 2.44 AZL 89.35 HCA 157.50 SNA 197.51 ECC .25748 |NC .6537 vl 30.243

RP 266.98 LAP .44 LOP 215.48 VP 21.169 GAP 9.54 A ZP 90.49 TAL 11,97 TAp 149.47 RCA 146.66 Apo 248.37 V2 23.191

RC 189.421 GL 5.89 GP 4.63 ZAL 64.02 ZAp 157.30 ET$ 167.33 ZAE 161.56 ETE 15.65 ZAC 95.11ETC 255.78 CLP 157.75

PLANE TC_ENTRIC CONIC

CS 13.972 VHL 3.738 DLA 19.79 RAL 146.23 RAD 6567.6 VEL 11.634 pTH 2.04 VHp 5.929 DpA -.00 RAp 194.52 ECC 1.2300

PO C$T TIM INJ Z LAT INJ Z LONGLNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC I N'd AZMTH INJ TIME

90.00 13 Z 23 2801.05 -28.19 81.90 8.49 92.77 13 49 4

90.00 6 38 34 4107,27 -2.95 166.81 2.64 61.82 7 47 1

100.00 tA 36 16 2498.30 -29.58 59.53 8.39 94.52 15 17 54

100.00 7 47 22 3885.26 -1.74 149.81 1.96 60.15 8 52 7

110.00 16 11 28 2200.43 -33.09 36.42 7.90 99.10 16 48 9

110.00 8 28 39 3755.88 1.26 138.13 .09 55.84 9 31 15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0398 TRA -.5190 TC3 3.3084 8AU .6217 SGT 2614.6 SGR 573.0 SG3 626.2

RDE -.3198 RRA -.0725 RC3 .3643 FAU .15450 RRT .4962 RRF -.5512 RTF -.8982

FOE .5692 FRA -.4531 FC3-9.5729 8Sp 8911 SGB 2676.6 R23 -.1024 R13 -.9006

ODE .3223 BRA .5240 0C3 3.3284 FSP 1962 SG1 2630.6 SG2 494.5 THA 6.44

LAUNCH DATE DEC 10 1964 FLIGHT TIME 194.00

2201.0 -27.51 73.30

3507.3 -6.70 160.13

1898.3 -28.64 50.85

3285.3 -5.69 143.26

1600.4 -31.48 27.56

3155.9 -3.23 131.92

ORBIT DETERMINATION ACCURACY

ST 271.2 SR 491.5 SS 474.1

CRT -.1524 CRS .9265 CST -.3733

LSA 674.8 NSA 273.4 SSA 99.5

EL1 494.0 ELI 266.7 ALF 96.80

HELIOCENTRIC CONIC

RL 147.31 LAL .00 LOL 77.98 VL

RP 236.64 LAp .41 LOP 216.45 VP

RC 191.655 GL 5.61 gP 4.83 ZAL

PLANETOCENTRIC CONIC

C3 13.822 VHL 3.718 DLA 19.82 RAL 145.25 RAD 6567.5 VEL 11.628 pTH

ARRIVAL DATE JUN 22 1965

DISTANCE 447.691 EARTH TO MARS

33.573 GAL 2.52 AZL 89.38 HCA 138.47 SNA 196.72 ECC .25473 INC .6202 vt 30.243

21.144 GAp 9.05 AZP 90.46 TAL 12.45 TAp 150.92 RCA 146.61 APO 246.83 V2 23.226

63.12 ZAp 156.39 ETS 167.34 ZN[ 162.31ETE 17.21 ZAC 95.33 ETC 255.77 CLP 156.86

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME

90.00 12 58 8 2799.86 -28.19 81.81 7.33 92.82 13 44 48

90.00 6 34 58 4103.71 -3.07 166.61 1.52 61.84 7 43 22

100.00 14 32 4 2497.00 -29.57 59.43 7.23 94.57 15 13 41

100.00 7 43 44 3881.80 -1.85 149.62 .85 60.16 8 48 26

110.00 16 7 20 2198.93 -33.08 36.50 6.74 99.17 16 43 59

110.00 8 24 57 3752.62 1.14 137.96 358.98 55.83 9 27 30

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .0474 TRA -.4783 TC3 3.3930 BAU .6314 SGT 2842.9 SGR 579.8 SG3 659.2

ROE -.3148 RRA -.0644 RC3 .4027 FAU .16151 RRT .5239 RRF -.5869 RTF -.9026

FDE .5880 FRA -.5533 FC-10.1160 BSP 8639 SG8 2705.6 R23 -.1141 R13 -.9053

BDE .3183 8RA .4826 BC3 3.4168 FSP 2056 SG1 2660.8 SG2 490.5 THA 6.79

2.04 VHp 5.789 DpA .15 RAp 194.67 ECC 1.2275

PO CST TIM INJ 2 LAT INJ 2 LONG

2199.9 -27.50 73.22 °

3503.7 -6.81 159.93

1897.0 -28.63 50.76

3281.8 -5.81 143.07

1598.9 -31.46 27,45

3152.6 -3.35 131.75

ORBIT DETERMINATION ACCURACY

ST 257.5 SR 486.3 SS 486.5

CRT -.2179 CRS .9156 CST -.4510

LSA 679.8 NSA 257._ SSA 104.7

EL1 490.6 ELI 249.1 ALF 98.89

1932



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 10 1964 FLIGHT T|ME 196.00 ARRIVAL DATE JUN 24 1965

MELIOCENTRIC CONIC DISTANCE 451.226 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 33.535 GAL 2.59 A ZL 89.41 HCA 139.44 SMA 195.97 ECC .25212 INC .5854 Vl 30.243

RP 236.29 LAP .38 LOP 217.42 Vp 21.121 GAp 8.56 A ZP 90.44 TAL 12.92 TAp 152.38 RCA 146.56 Apo 245.38 v2 23.261

RC 193.877 GL 5.31GP 5.05 ZAL 62.26 ZAP 155.46 ETS 167.34 ZAE 163.07 ETE 18.97 zAC 95.55 ETC 255.77 CLp 135.95

PLANET(_ENTR|C C_IC

C3 13.684 VHL 3.699 OLA 19.81RAL 144.30 RAO 6567.5 VEL 11.822 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TINE

90.00 12 54 23 2797.52 -28.18 81.64 8.21 92.90 13 41 0

90.00 6 31 8 4101.66 -3.13 166.49 .44 61.84 7 39 30

100.00 14 28 18 2494.66 -29.56 59.26 8.11 94.66 15 9 52

100.00 7 39 54 3879.74 -1.92 149.31 359.76 60.16 8 44 34

110.OO 16 3 33 2196.64 -33.05 36.13 5.61 99.27 16 40 10

110.O0 8 21 8 3750.54 1.06 137.85 357.90 55.83 9 23 38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0252 TRA -.4677 TC3 3.3834 BAU .6246 S&,T 2620.6 5GR 589.2 _G3 691.2

ROE -.3105 RRA -.0364 RE3 .4425 FAU .18816 RRT .5652 RRF -.6242 RTF -.8997

FD£ .6226 FRA -.6429 FC-10.6386 BSP 9083 SG_ 2686.0 R23_-.1186 R13 -.9028

80E .3115 ERA .4711BC3 3.4142 FSP 2190 _vl 2642.4 _2 462.0 TMA 7.49

2.04 VHp 5.654 OpA .32 RAp 194.81ECC 1.2252

PO CST TIM INJ 2 LAT IMJ 2 LONG

2197.5 -27.48 73.05

35OI.7 -6.87 159.81

1894.7 -28.60 50.59

3279.7 -5.88 142.96

1598.6 -31.42 27.28

3150.5 -3.43 131.64

ORBIT DETERMINATION ACCURACY

ST 248.0 SR 481.8 SS 509.2

CRT -.0979 CR$ .9104 CST -.3637

LSA 688.2 MSA 260.1 SSA 103.5

ELI 462.7 EL2 244.4 ALF 93.85

LAUNCH DATE DEC 10 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC

RL 147.31 LAL .00 LOL 77.98 VL

RP 235.94 LAp .35 LOP 218.39 VP

RC 196.086 GL 5.00 GP 5.28 ZAL

PL AN_TOCEMTR|C CONIC

C3 13.559 VHL S.682 OLA 19.78 RAL 143.37 RAD 8567.5 VEL

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ

90.00 12 31 2 2794.16 -28.17

90.00 6 27 3 4101.02 -3.15

100.00 14 24 55 2491.44 -29.54

IOO.00 7 35 52 3876.97 -1.95

110.OO 16 0 6 2195.63 -35.02

110.OO 8 17 10 3749.55 1.02

DIFFERENTIAL C._RECTIONS

TOE .0228 TRA -.4418 TC3 3.4192 BAU .6260

ROE -.3039 RRA -.0478 RE3 .4862 FAU .17551

FOE .6443 FRA -.7463 FC-11.2061BSP 9111

SO( .3087 BRA .4444 BE3 3.4556 FSP 2310

DISTANCE 454.785 EARTH TO MARS

$3.498 GAL 2.66 AZL 89.45 HCA 140.41SMA 195.27 ECC .24966 INC .5489 Vl 30.243

21.102 GAP 8.09 AZP 90.42 TAL 13.38 TAp 153.79 RCA 146.52 APO 244.02 v2 23.297

61.43 ZAP 154.49 ETS 167.33 ZAE 163.85 ETE 21.00 ZAC 95.78 ETC 255.76 CLP 155.01

11.817 PTH 2.04 VHp 5.522 DPA .52 RAp 194.93 ECC 1.2252

RT ASC INJ AZMTH 1NJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

81.40 5.11 93.02 13 37 36 2194.2 -27.45 72.81

166.46 359.37 61.84 7 35 24 3501.0 -6.89 159.77

59.02 5.01 94.78 15 6 26 1891.4 -28.57 50.35

149.47 358.71 60.17 8 40 30 3279.0 -5.90 142.91

35.90 4.50 99.40 16 36 40 1593.6 -31.37 27.06

137.80 356.65 55.83 9 19 39 3149.5 -3.47 131.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2622,1 SGAR 600.8 SG3 726.2 ST 234.5 SR 476.6 SS 523.3

RRT .5983 RRF -.6604 RTF -.9005 CRT -.0973 CRS .9009 CST -.3808

SGB 2690.1 R23 -.1289 RIS -.9040 LSA 693.4 MsA 253.6 SSA 105.6

SGl 2647.5 SG2 476.8 THA 8.07 ELI 477.3 EL2 233.0 ALF 93.60

LAUNCH DATE DEC IO 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 29 1965

HELI(_ENTRIC CONIC DISTANCE 458,365

RL 147.31 LAL .00 LOL 77.88 VL 33.463 GAL 2.73 AZL 89.49 HCA 141.36 SMA

RP 255.59 LAP .32 LOP 219.36 vP 21.087 GAP 7.62 A ZP 90.40 TAL 13.83 TAp

RC 198.269 GL 4.67 GP 5.52 ZAL 60.63 ZAp 153.51ETS 167.31 ZAE 164.63 ETE

PLANETOCEMTRIC CONIC

C3 13.446 VHL 3.667 DLA 19.72 RAL 142.46 RAD 6567.5 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 48 8 2789.69 -28.15 81.07 4.04 93.19 13 34 38

90.00 6 22 43 4101.84 -3,13 166.50 358.54 61.84 7 31 5

100.00 14 21 56 2487.21 -29.52 58.71 3.93 94.95 15 3 23

100.00 7 51 36 3879.55 -1.93 149.50 357.67 60.16 8 36 16

110.00 15 56 59 _189.84 -32.98 35.61 3,42 99.56 16 33 29

110.OO 8 13 3 _7_9.68 1.03 137.81 355.83 55.83 9 15 33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .0223 TRA -.4162 TC3 5.647_ _AU .6270 $GT 2621.1SGR 615.2 SG3 782.8

RDE -.3012 RRA -.0386 RC3 .5331FAU .18316 RRT .6_03 RRF -.6959 RTF -,9012

FOE .6642 FRA -.8562 FC-11.7934 B,_P 9101 8GB 2692.3 RZS -.1402 R13 -o9053

BOE .S020 ERA .4180 8C3 S.4883 FSP 2436 SG1 2650.5 582 472.3 THA 8.69

EARTH TO MARS

194.60 ECC .24733 INC .5110 vt 30.243

155.21RCA 146.47 APO 242.73 v2 23.333

23.32 ZAC 96.02 ETC 255.76 CLP 154.05

11.612 PTH 2.03 VHp 5.394 OPk .73 RAp 195.04 ECC 1.2213

PO CST TIM INJ 2 LAT INJ 2 LONG

218_.7 -27.41 72.48

3501.8 -6.87 159.82

1887.2 -28.52 50.05

327_.5 -5.88 142.95

1589.8 -31.30 26.79

3149.7 -3.46 131.60

ORBIT DETERMINATION ACCURACY

ST 223.4 SR 471.2 SS 536.7

CRI -.1095 CRS .8907 CST -.4075

LSA 698.0 MSA 247.4 SSA t07.6

EL1 472.0 EL2 221.7 ALF 93.52

LAU(qCH DATE DEC 10 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CONIC DISTANCE 461.965

RL 147.31 LAL .00 LOL 77.98 VL 33.430 GAL 2.79 AZL 89.53 HCA 142.36 SMA

RP 235.24 LAp .29 LOP 220.34 VP 21.074 GAP 7.15 AZP 90.37 TAL 14.26 TAp

RC 200.460 GL 4.31 GP 5.78 ZAL 59.85 zAP 152.49 ET$ 167.29 ZAE 163,41 ETE

PLANETOCENTRIC CONIC

C3 13.343 VHL 3.653 OLA 19.62 RAL 141.58 RAQ 8567.5 VEL 11.607 PTH

LNCfl AZMTH LNCH TIME L-I TIME %NJ LAT

90.00 12 45 41 2784.08 -28.13

90.00 6 18 9 4104.10 -3.05

100.00 14 19 22 2481.96 -29.49

100.00 7 27 8 3881.46 -1.86

110.00 15 54 12 2185.24 -32.92

110.00 8 8 47 3750.94 1.08

DIFFERENTIAL CORRECTIONS

TDE .0308 TRA -.3829 TC3 3.4931BAU .6318

ROE -.2963 RRA -.0285 RC3 .5846 FAU .19148

FDE .6759 FRA -.9804 FC-12.4237 BSP 8886

8OE .2979 BRA .3840 BC3 3.5417 FSP 2555

EARTH TO MARS

193.97 ECC .24512 INC .4713 vt 30.243

156.62 RCA 146.42 Apo 241.51 V2 23.369

26.01 ZAC 96.27 ETC 255.75 CLP 153.06

2.03 VHp 5.269 DpA .97 RAP 195.14 ECC 1.2196

INJ LONG INJ RT AsC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.66 2.99 93.39 13 32 5 2184.1 -27.36 72.09

166.63 3_7.33 61.83 7 26 33 5504.1 -6.80 159.93

58.32 2.68 95.15 15 0 44 1882.0 -28.46 49.67

149.60 356.67 60.16 8 31 50 3281.5 -5.82 143.05

35.26 2.35 99.76 16 30 38 1585,2 -31.23 26.45

137.87 354.83 55.83 9 11 18 3150.9 -3.41 131.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2630.8 SGR 633.0 SG3 B02.0 ST 211.6 SR 465.2 SS 545.9

RRT .6582 RRF -.7304 RTF -.9057 CRT -.1902 CRS .8771 CST -.4886

SG.B 2705.9 R23 _.1529 R13 -.9085 LSA 700.4 MSk 237.1SSA 111.5

SGI 2664.8 SG2 469.9 THA 9.30 ELI 467.4 EL2 206.8 ALF 96.15

1933



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OEC 10 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CC_|C

RL 147.31 LAL .00 LOL 77.98 VL 33.399 GAL

RP 234.69 LAP .26 LOP 221.32 VP 21.065 GAP 6.70 AZP 90.34 TAL 14.68 TAp 158.02 RCA 146.37

RC 202.623 GL 3.94 GP 6.05 ZAL 59.12 ZAP 151.45 ETS 167.29 ZAE 166.17 ETE 29.13 ZAC 96.53

PLANETOCENTMIC CONIC

C3 13.249 VHL S._40 DLA 19.49 RAL 140.•3 RAO 656•.5 VEL 11.603 PTH 2.03 VHP 5.149 OpA 1.24

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT A$C [NJ AZMTH INJ TIME PO C$T TIM

90.00 12 43 43 27••.23 -28.10 80.16 1.97 93.64 13 30 0 2177.2

90.00 6 13 19 4107.89 -2.93 186.64 356.34 61.82 • 21 47 3507._

tOO.D0 14 17 15 24•5.58 -29.45 3•.85 1.85 93.39 14 58 31 1875.6

100.00 • 22 27 3984.76 -1.75 149.79 355.69 60.13 8 27 12 3284.8

110.00 13 51 49 2179.75 -32.86 34.85 1.31 100.00 16 28 8 1579.7

110.00 8 4 23 3763.36 1.17 138.00 353.86 55.83 9 6 57 3153.4

DISTANCE 465.583 EARTH TO MARS

2.83 AZL 89.57 HCA 143.34 SMA 193.37 ECC .24304 INC .4294 V1 30.243

Apo 240.37 V2 23.405

[TC 255.74 CLP 152.04

RAP 195.22 ECC 1.2180

INJ 2 LAT INJ 2 LONG

-27.30 71.59

-6.68 160.16

-28.$9 49.21

-5.71 143.23

-31.13 26.05

-3.32 131.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0215 TRA -.3708 TC3 3.4761BAU .6260 SGT 2605.4 SGR 654.3 SG3 840.5 ST 203.3 SR 460.0 SS 561.2

ROE -.2920 RRA -.0185 RC3 .8382 FAU .19952 RRT .$918 RRF -.7634 RTF -.9015 CRT -.1361CRS .8693 CST -.4974

FOE .6988 FRA-I.0951 FC-13.0378 BSP 9122 SGB 2688.3 R23 -.1850 R13 -.9071 LSA 706.3 MSA 238.9 SSA 110.0

BDE .2928 8RA .3713 8C3 3.3342 FSP 2708 SGI 2645.7 SG2 465.3 THA 10.17 ELI 461.0 [L2 201.2 ALF 94.26

LAUNCH DATE DEC 10 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUL 4 1955

HELIOCENTRIC CONIC DISTANCE 469.220 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 33.369 GAL 2.91 AZL 89.61HCA 144.33 SNA 192.81 ECC .24106 [NC .3858 vt S0.243

RP 234.53 LAp .22 LOP 222.31 VP 21.038 GAP 6.25 AZP 90.31 TAL 15.08 TAp 159.41 RCA 146.33 Apo 239.29 V2 23.442

RC 204.770 GL 3.55 GP 6.33 ZAL 58.41 ZAP 150.37 ETIr167.21 ZAI[ 166.92 ETE 32.77 ZAC 96.80 ETC 255.73 CLP 151.00

PLANETOCENTRIC CON|C

_3 13.183 VHL 3.828 DLA 19.33 RAL 139.90 RA0 6587.5 VEL 11.800 PTH 2.03 VHP 5.031UPA 1.$3 RAp 195.29 ECC 1.2166

LNCH AZMTH LI_H TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH [NJ TIME PO CST TIM %NJ 2 .LAT INJ 2 LONG

90.00 12 42 11 2769.19 -28.07 79.58 .97 93.93 13 28 21 2169.2 -27.22 71.01

90.00 6 8 13 4113.13 -2.76 167.13 355.38 61.81 7 16 47 3313.1 -6.51 160.46

100.00 14 13 33 2468.13 -29.40 57,30 .85 95.68 14 56 41 1868.1 -28.30 48.67

100.00 • 17 33 3889.42 -1.§9 130.04 354.73 60.15 8 22 22 3289.4 -5.55 143.49

110.00 18 49 46 2179.39 -32.78 34.37 .29 100.28 16 25 39 1573.4 -31.02 25.59

110.00 • 89 50 3756.92 1.30 136.18 352.92 55.84 9 2 27 3156.9 -3.19 131.98

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0244 TRA -.3497 TC3 3.4783 BAU .6243 SGT 2591.2 SGR 679.3 SG3 881.7 ST 193.0 SR 459.8 SS 570.5

ROE -.2872 RRA -.0074 RC3 .6967 FAU .20815 RRT .7191RRF -.7941RTF -.9012 CRT -.1773 CRS .8570 CST -.5024

FOE .709§ FRA-t.2247 FC-13.SS97 BSP 9093 SG8 2678.8 R23 -.1792 R13 -.9079 LSA 708.4 MSA 235.2 SSA 111.1

BDE .£$82 BRA .3497 BC3 3.5474 FSP 2852 SGt 2638.4 SG2 483.8 THA 11.02 ELI 455.4 EL2 191.3 ALF 95.29

LkUMCH DATE DEC t0 1994

HELIOCEMTRIC CONIC

RL 147.31 LAL .00

MP 234.17 LAP .19

MC 206.900 GL 3.13

PLAN[TOCENTRIC CONIC

C3 13.089 VHL 3,617

LMCH AZNTM LNCH TIME

90.00 12 41 8

g0.00 S 2 52

100.00 14 14 17

100.00 7 12 29

110.00 15 49 4

110.00 • 55 7

FLIGHT TIME 208.00 ARRIVAL DATE JUL 6 1965

DISTANCE 472.874 EARTH TO MARS

LQL 77.99 VL 33.340 GAL 2.97 AZL 89.66 HCA 145._1 3MA 192.28 ECC .23920 INC .3394 vt 30.243

LOP 223.29Vp 21.054 GAP §.61AZP 90.28 TAL 15.47 TAp 160.78 RCA 146.28 Apo 238.27 v2 23.479

GP 6.88 ZAL 57.73 ZAp 149.27 ETS 167.16 ZkE 167.62 ETE 37.00 ZAC 97.09 ETC 255.73 CLP 149.93

OLE 19.13 flAL 139.10 MAD 6567.5 VEL 11.596 pTH 2.03 VHp 4.917 OpA 1.85 RAp 195.34 ECC 1.2154

L-I TIME INJ LAT XNJ LONG INJ RT ASC [NJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2759.89 -28.02 78.90 359.99 94.27 13 27 8 2159.9 -27.13 70.35

4119.87 -2.5§ 167.51 354.44 61.79 7 11 32 331g.9 -6.30 160.84

2439.53 -29.34 56.67 359.86 96.00 14 55 16 1839.5 -28.20 48.05

3899.48 -1.39 150.37 353,80 60.14 8 17 20 3295.5 -5.35 143.83

2169.10 -32.69 33.82 359.29 100.59 16 24 10 1566.1 -30.89 25.06

3761.66 1.49 138.43 352,01 55.85 8 57 48 3161.7 -S.01 132.23

DIFFERENTIAL CCRRECTIONS

TOE .0289 TRA -.3300 TC3 3.4734 6AU .6220

MDE -.2922 RRA .0048 RC3 .•600 FAU .21717

FOE .7156 FRA-t.SS23 FC-14.$673 BSP 9052

SOS .2937 8RA .3301 6C3 3.5556 FSP 3000

LAUNCH DATE DEC 10 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2573.5 SGR 708.7 SG3 924.7 ST 187.8 SR 447.3 SS 578.0

RRT .7442 RRF -.8226 RTF -.9006 CRT -.2305 CRS .8494 CST -.5598

SGB 2669.3 R23 -.1944 R13 -.9085 LSA 709.2 MSA 232.5 SSA 111.8

SG1 2628.8 SG2 463.4 THA 11.96 EL1 449.8 EL2 181.8 ALF 96.61

FLIGHT TIM( 210.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC COliC DISTANCE 476.546 EARTH TO MARS

RL 14?.31 LAL .00 LOt. 77.98 VL 33.313 GAL 3.02 AZL 89.71 HCA 146.30 SMA 191.78 ECC .23743 INC .2907 vl 30.243

RP 233.80 LAp .16 LOP 224.28 VP 21.053 GAP 5.37 AZP 90.24 TAL 15.84 TAp 162.14 RCA 146.24 APO 237.$1 V2 23.517

• .00 ZAL 57.09 ZAP 148.13 ETS 167.11 zAE 168.26 ETE 41.91 ZAC 97.39 ETC 255.72 CLP 148.83

18.90 RAL 138.32 MAD 6567.5 VEL 11.593 PTH 2.03 VHP 4.807 DpA 2.20 RAp 195.38 ECC 1.2142

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM [NJ 2 LAT [NJ 2 LONG

78.13 359.03 94.65 13 26 23 2149.3 -27.03 69.59

167.97 353.53 61.77 7 6 3 3528.1 °6.04 161.31

55.95 358.89 96.38 14 54 17 1849.8 -28.07 47.35

150.78 352.90 60.13 8 12 6 3302.9 -5.10 144.24

33.19 358.30 100.94 16 22 43 1557.8 -30.74 24.47

138.74 351.11 55.85 8 53 1 3167.6 -2.78 132.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2550.8 9GR 742.6 SG3 969.4 ST IS2.0 SR 440.5 SS 584.3

RRT .7868 RRF -.8486 RTF -.8997 CRT -.2957 CRS .8286 CST -.6092

SGB 2656.7 R23 -.2102 R13 -.9091 LSA 709.1 MSA 230.6 SSA 112.2

SGI 2615.7 SG2 464.9 THA 13.00 ELI 444.3 EL2 172.4 ALF 98.21

RC 209.011 GL 2.69

PLANETOCENTRIC CONIC

C3 13.015 VHL 3.606 OLA

LNCH AZMTH LNCN TIM( L-I TIME |NJ LAT

90.00 12 40 33 2749.31 -27.99

90.00 5 57 13 4128.11 -2.28

100.00 14 13 27 2449.•6 -29.27

100.00 • 7 3 3902.90 -1.14

110.00 19 46 45 2157.84 -32.59

110.00 7 50 14 3797.58 1.71

OIFF(R[NTIAL CQRRECTION$

TDE .0339 TRA -.3116 TC3 3.4593 BAU .6189

RDE -.2771 RRA .0174 RC3 .8282 FAU .22651

FDE .7169 FRA-I.507• FC-15.0668 8_P 9012

BO[ .2791 BRA .3121 BC3 3.5571 FSP 3158

1934



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUMCM OAT[ 0(C 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP Z$3.44 LAp .13

RC 211.104 GL 2.22

PLANA[TOCENTRIC CONIC

C3 12.951VHL 3.399

LNCH AZNTH LN_H TIME

90.00 12 40 27

90.00 5 31

100.00 14 15 3

100.00 T t 26

110.00 13 43_49

FLIGHT TIN[ 212.00 ARRIVAL DATE JUL IO 1965

DISTANCE 480.234 EARTH TO MARS

LO_ 7_.88 VL 33.287 GAL 3.07 AZL 89.76 HCA 147.30 SMA 191.30 EC¢ .23577 INC .2392 vl 30.243

LOP 225.28 VF "21.055 GAP 4.95 AZI_ 90.20 TAL 16.20 TAP 163.49 RCA 146.20 Apo 236.40 v2 23.555

GP 7.35 ZAL 36.4? ZAp 146.96 ETS 167.05 ZAE 166.82 ETE 47.58 ZAC 97.71ETC 255.71 ELF 147.70

OLA 18.63 RAL 137.57 RAD 6567.5 VEL 1;,590 PTH 2.03 VHp 4.700 DpA 2.58 RAp 195.41 ECC 1.2131

L-I TINE INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6737.40 -27.90 77.27 358.09 95.08 13 26 4 2137.4 -26.90 68.74

413T.89 -1.97 168.52 352.64 61.75 7 0 20 3537.9 -5.73 161.86

24_.78 -L_J.18 55.15 357.94 96.79 14 53 42 1838.8 -27.95 46.57

3911.78 --.84 151,27 352.01 60.12 8 G 38 3311.8 -4.61 144.73

2148.5i -$2.47 $Z.50 357.33 101.34 16 21 37 1546.6 -30.56 23.80

110.00 7 43 10 3774.TZ 1.99 139.11 350.25 55.87 8 48 5

DIFFERENTIAL C_RRECTION6 NIO-COURSIE EXECUTION ACCURACY

TOE .0402 TRA -.19S9 TC$ 3.4647 BALI .8148 SGT 2522.4 SGR 781.6 SG3 1015.5

ROE -.2716 RRA .0311 tiC5 .9016 FAU .25614 RRT .7865 RRF -.8719 RTF -.8982

FOE .7123 FRA-l.658T FC-13.7854 BRP 81HSO SG8 2640.8 R26 -.2268 R13 -.9095

BIDE .2T46 BRA .29T6 BC3 8.§611FSP 5321 SGI 2598.9 _ 468.5 THA 14.17

LAUMCH DATE DEC 10 1944 FLIGHT TINE 214.00

HELIOCENTRIC CGNIC DISTANCE 483.938

RL 147.31LAL .00 LOL 77.98 VL 33.263 GAL 3.12 AZL 89.81HCA 148.29 SNA

RP 233.07 LAP .10 LOP 226.27 VP 21.059 GAP 4.53 AZP 90.16 TAL 16.54.TAp

tiC 213.17R GL 1.72 6P 7.74 ZAL 55.89 ZAP 145.76 ETS 166.98 ZA( 169.26 ET(

PLAN[TOCENTNIC C..4_iIC

C3 12.R93 VHL 8.591DLA 18.32 RAL 136.84 RAID 6567.5 VEL 11.588 PTH 2.03 VHP

LNCH AZlRTH iNCH TIME L-I TIN( INt LAT INJ LONG INJ RT ASC INJ AZIATH 1NJ TIME

90.00 12 40 49 2724.11 -27.01 "/_.31 357.17 95.55 13 96 13

90.00 3 45 11 4149.24 -1.60 189.15 351.77 61.72 6 54 20

100.00 14 !$ 7 2428.49 -n.08 54.25 357.01 97._5 14 53 33

100.00 6 35 35 39£2.09 -_49 151.83 351.15 60.11 8 0 57

110.00 13 45 15 2156.23 -32.32 51.73 358.37 101.78 16 20 53

110.00 7 89 36 3783.12 2.31 139.55 342.41 55.89 8 42 59

DIFFERENTIAL CalRECTION$ MID-CouRsE EXECUTION ACCURACY

TOE .04TT TRA -.2816 TC3 3.4027 BAU .6104 8GT 2490.2 SGR 826.0 SG3 1063.2

ROE -.283R RtA .0480 RC3 ,9810 FAU .24611 RflT .8054 R_F -.8926 RTF -.8963

FOE .70R3 FRA-1.OI73 FC-16.$_6| 99P 8907 SGa 2623.6 R23 -.2438 RI3 -.9099

BDE .2701BRA .2856 BC3 5.5413 FSP 5494 SI;1 2580.3 SGZ 474.7 THA 15.46

3174.7 -2.51 132.91

ORBIT DETERMINATION ACCURACY

ST 1T8.5 SR 433.1SS 588.7

CRT -.36g9 CRS .8125 CST -.6651

LSA 707.5 MSA 229.9 SSA 112.1

EL1 439.0 EL2 163.6 ALF I00.08

ARRIVAL DATE JUL 12 1965

EARTH TO MARS

190.86 ECC .23419 INC .1856 vl 30.243

164.83 RCA 146.16 APO 235.55 V2 23.593

§4.02 ZAC 98.05 ETC 255.70 CLP 146.54

4.59T DpA 3.00 RAp 195.4[ ECC 1.2122

PO CST TIM INJ 2 LAT INJ 2 LONG

2124.1 -26.75 67.90

3549.2 -5.37 162.50

1826.5 -27.77 45.69

3322.1 -4.46 145.30

1538.2 -30.37 23.06

3183.1 -2.19 133.35

ORBIT DETERMINATION ACCURACy

ST 177.1SR 425.4 SS 592.2

CRT -.4522 CRS .T952 CST -.7177

LSA 705.4 MSA 230.1SSA 111.4

ELI 454.9 _L2 154.8 ALF 102.25

LAUNCH DATE DED 10 1364

HELIOCEMTRiC CONIC

RL 147.31LAL .OO

RP 252.70 LAP .07

RC 215.236 GL 1.18

PLANETOCENTRIC CONIC

C3 12.840 VHL 3.383

LNCH AZ14TM LNCH TINE

90.00 12 41 40

90.00 3 38 43

100.00 14 13 3T

100.00 8 49 27

110.00 15 45 4

110.00 _ 3_ 29

FLIGHT TIN[ 216.00

DISTANCE 487.657

LOL 7T.98 VL 33.240 GAL 3.16 AZL 89.87 HCA 149.29 SMA

LOP 227.27 VP 21.066 GAP 4.11 AZP 90.11 TAL 16.86 TAp

GP 8.15 ZAL 55.34 ZAP 144.51 ETS 166.91 ZA[ 169.55 ETE

ARRIVAL DATE JUL 14 1965

EARTH TO MARS

190.43 ECC .232T0 INC .1267 VI 30.243

166.15 RCA 146.12 APO 234.75 V2 23.631

61.18 ZAC 98.41 (TC 255.68 CLP 145.34

OLA 1?.98 RAL 136.14 RAD 6567.S VEL 11.586 PTH 2.03 VHp

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2709.41 -27.71 75.24 356.25 96.08 13 26 49

4.162.18 -1.18 169.87 350.93 61.71 6 48 5

2412.90 -28.96 53.26 356.08 97.76 14 53 50

3933.92 -.08 152.48 330.32 60.11 7 55 1

2126.77 -32.16 30.87 355.43 102.28 16 20 31

3792.82 2.88 140.06 348.59 55.91 8 37 42

DIFFERENTIAL COIRECTIeN$ MID-COURSd[ EXECUTION ACCURACy

TOE .0567 TRA -.2697 TC3 5.3808 BAU .6053 SGT 2452.5 S_ 876.4 SG3 1112.7

ROE -.2595 RRA .OsZ3 RC3 1.0672 FAU .25644 RRT .8174 RRF -.9107 RTF -.8939

FDE .9626 YflA-1.9848 FC-17.2904 BSP 8821 SGB 2604.4 R25 -.2608 R13 -.9103

BO( .2636 I_A .2738 2C$ 3.5262 FSP 3683 SGI 2559.1 $62 463.8 THA 16.91

LAUNCH OAT( DEC 10 1964 FLIGHT TIME 218.00

HELIOCENTRIC C_NIC DISTANCE 491.391

RL 147.31 LAL .00 LOL 77.96 VL 33.218 GAL 3.20 AZL 89.93 HCA 150.30 SMA

RP R32.32 LAP .03 L_P 228.27 VP 21.074 GAP 3.71 AZP 90.06 TAL 17.17 TAp

tic RST.2TS _A. .62 DIP 8.59 ZAL 54.83 ZAP 143.23 ETS 166.83 ZAE 169.66 ETE

PLAN[TOCENIRIC CONIC

C3 12.792 VHL 3.577 OLA 17.56 RAL 135.46 RAD 6567.5 VEL 11.584 PTH 2.03 VHp

L_H A214TH LNCH TIN( L-I'TIME INJ LA1 INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

60.00 12 43 0 2693.23 -27.59 74.07 355.35 96.65 13 27 53

R0.00 5 31 56 4176.77 -.71 170.69 330.10 61.69 6 41 33

100.00 14 14 35 2597.92 -28.81 52.17 355.17 98.32 14 34 33

100.00 8 43 3 3947.51 .37 153.22 349.50 60.11 7 48 50

110.00 15 43 17 2114.13 -31.98 29.93 354.49 102.78 16 20 31

110.00 T 28 50 5803.87 3.10 140.63 347.80 55.94 8 32 14

DIFFERENTIAL COIRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0668 TRA -.2589 TC3 3.3069 BAU .5993 SGT 2407.6 SGR 932.8 SG3 1163.1

ROE -.2527 RRA .0800 RE3 1.1397 FAU .26690 RRT .8285 RRF -.9263 RTF -.8908

FD[ .8354 FRA-Z.1606 FC-18.0626 BSP 8735 SG8 2581.9 R25 -.2771 R13 -.9109

BOG .2614 BRA .2710 BE3 3.5043 FSP 3846 SG1 2533.8 SG2 496.4 THA 18.53

4.497 DpA 3.45 RAp 195.41ECC 1.211_

PO CST TIM INJ 2 LAT INJ 2 LONG

2109.4 -26.56 66.76

3562.2 -4.96 163.22

1812.9 -27.58 44.73

3333.9 -4.06 145.95

1326.8 -30.14 22.24

3192.8 -1.82 133.85

ORBIT DETERHINATION ACCURACY

ST 178.7 SR 416.8 SS $93.3

CRT -.5403 CRS .7745 CST -.7632

LSA 701.2 NSA 232.0 SSA I10.2

EL1 429.3 EL2 14G.D ALF 104.8D

ARRIVAL DATE JUL 16 1965

EARTH TO MARS

lg0.04 ECC .23130 INC .0660 vl 30.243

167.47 RCA 146.08 APO 233.99 V2 23.670

68.91ZAC 98.79 ETC 235.67 CLP I44.11

4.401DpA 3.95 RAp lg§.3g ECC 1.2105

PO CST TIM INJ 2 LAT INJ 2 LONG

2093.2 -26.38 65.61

3376.8 -4.49 164.04

1797.9 -27.36 43.67

3347.3 -3.6I 146.69

1314.1 -29.89 21.34

3203.9 -1.39 134.43

ORBIT OETERMINATION ACCURACY

ST 183.1SR 407.5 SS 593.9

CRT -.6275 CRS .7519 CST -.7940

LSA 696.6 MSA 233.5 SSA 108.0

EL1 425.4 EL2 136.6 ALF 107.62

1935



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 10 196A

HELIOCENTRIC CONIC

RL 147.51 LAL .00

RP 231.95 LAP .00

RC 219.295 GL .01

PLANETOCENTRIC CONIC

C3 12.750 VHL 3.571

LNCH AZMTH L_CH TIME

90.O0 12 AA 50

90.00 5 24 51

100.00 14 16 0

100.00 6 36 21

110.00 15 45 54

110.00 7 22 57

FLIGHT TIME 220.00 ARRIVAL DATE JUL 18 1965

OISTANCE 495.140 EARTH TO MARS

LOL 77.98 VL 33.197 GAL 3.24 AZL 90.00 HCA 151.30 SMA 188.66 ECC .22997 INC .0121 vl 30.2A3

LOP 229.28 VP 21.085 GAP 3.31 AZP 90.00 TAL 17.46 TAp 168.76 RCA 146.05 APO 233.28 V2 23.709

gp 9.07 ZAL 54.35 ZAP 141.92 ETS 166.75 ZAE 169.55 ETE 76.91 ZkC 99.20 ETC 255.66 CLP 142.85

DLA 17.11 RAL 134.79 RAO 6567.5 VEL 11.582 PTH 2.03 VHP 4.309 DPA 4.49

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2675.50 -27.44 72.80 354.46 97.27 13 29 26 2075.5

4193.08 -.18 171.59 349.30 61.68 6 34 44 3593.1

2381.49 -28.65 50.98 354.27 98.93 14 55 42 1781.5

3962.32 .88 154.04 348.71 60.12 7 42 24 3362.3

2100.23 -31.76 28.91 353.56 103.38 18 20 54 1500.2

3818.34 3.57 141.29 347.03 55.98 8 26 33 3216.3

RAp 195.35 ECC 1.2098

INJ 2 LAT INJ 2 LONG

-26.15 64.37

-3.97 164.96

-27.12 42.51

-3.10 147.52

-29.80 20.36

-.92 135.08

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0781 TRA -.2513 TC3 3.2442 BAU .5933 SGT 2338.3 $_ 996.2 863 1215.0 8T 191.2 SR 397.4 88 593.1

ROE -.2451 RRA .0992 RC3 1.2603 FAU .27769 RRT .8367 RRF -.9396 RTF -.8869 CRT -.7072 CRS .7263 CST -.8060

FOE .6178 FRA-2.3420 FC-18.8355 BSP 8644 _ 2560.0 R23 -.2926 R13 -.9117 LSA 690.7 MSA 241.1 SSA 105.1

BOE .2572 BRA .2702 BC3 3.4804 FSP 4032 SG1 2308.1 SG2 513.0 THA 20.35 ELI 422.2 EL2 127.2 ALF 110.76

LAUNCH DATE OEC 10 1964 FLIGHT TINE 222.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 498.902 EARTH TO NARS

RL 147.31 LAL .00 LOL 77.98 VL 33.177 GAL 3.27 AZL 90.07 HCA 152.31 SMA 189.31 ECC .22872 INC .0656 vl 30.243

RP 231.57 LAP -.03 LOP 230.29 VP 21.099 GAP Z.9Z AZP 89.94 TAt. 17.74 TAP 170.05 RCA 146.01 APO 232.61 V2 23.748

RC 221.297 GL -.64 GP 9.58 ZAL 53.90 ZAP 140.56 ET8 186.66 ZAE 169.22 ETE 84.86 ZAC 99.63 ETC 255.84 CLP 141.55

PLANETOCENTRIC CONIC

C3 12.713 VHL 3.565 DLA

LNCH AZMTH LNA_H TIME L-I TIME IMJ LAT INJ i.C_IG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 47 10 2630.14 -ZT.Z7 71.41 353.58 97.95 13 31 26

90.00 5 17 _4 4211.18 .40 172,80 348.52 61.69 6 27 35

100.00 14 17 55 2363.51 -28.43 49.88 353.37 99.58 14 57 18

100.00 8 29 21 391M).04 1.45 154.96 347.94 60.14 7 35 40

110.00 13 46 56 Z084.99 -31.32 27.78 352.83 103.98 18 21 41

110.00 7 18 49 3830,33 4.1t 142.02 346.28 56.03 8 20 39

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .0915 TRA -.2450 TC3 3.1713 BAU .5871 IM;T 2303.2 SGR 1067.2 SG3 1268.6

ROE -.2363 RRA .IZ04RC3 1.3696 FAU .28879 RRT .8422 RRF -.9509 RTF -.8823

FOE .5634 FRA-2.5353 FC-19,6868 B8P 8544 S&B 2538.4 R23 -.3060 R13 -.9129

BDE .2534 BRA .2730 BC3 3.4544 FSP 4219 SGI 2481.8 $62 534.0 THA 22.41

1G.61 RAL 134.15 RAD 6567.5 VEL 11.580 PTH 2.03 VHP 4.221 OpA 5.07 RAp 195.31 ECC 1.2092

PO CST TIM INJ 2 LAT INJ 2 LONG

2056.1 -25.89 63.01

3611.2 -3.39 165.97

1763.5 -26.83 41.25

3379.0 -2.54 148.44

1485.0 -29.28 19.30

3230.3 -.38 135.81

ORBIT DETERMINATION ACCURACY

ST 203.5 SR 385.6 88 590.7

CRT -.7811 CRS .6938 CST -.7942

LSA 682.7 MSA 250.6 SSA 100.9

ELI 420.1 EL2 116.6 ALF 114.40

LAUNCH OATE DEC 10 1964

HELIO(ENTRIC CONIC

RL 147.31 LAL ,00

RP 231.20 LAP -.OE

RC 223.281 GL -1.34

PLANETOCEMTRIC CONIC

c3 12.881 VHL 5.561

LNCH AZMTH LNCH TIME

90.00 12 50 2

90.00 5 9 35

100.00 14 20 19

100.00 8 21 59

110.00 15 48 23

110.00 7 10 24

FLIGHT TIME 224.00 ARRIVAL DATE JUL Z2 1965

DISTANCE 502.678 EARTH TO MARS

LOt. 77.98 VL 33.159 GAL 3.31 AZL go.t4 HCA 153.32 SMA 188.98 ECC .22753 INC .1421 vl 30.243

LOP 231.30 VP 21.114 GAP 2.54 AZP 89.87 TAL 18.00 TAp 171.32 RCA 145.98 APO 231.98 v2 23.788

GF 10.14 ZAL 53.49 ZAP 139.16 ETS 166.57 ZAE 168.66 ETE 92.42 ZkC 100.10 ETC 255.63 CLP 140.22

DLA 16,06 RAL 133.53 RAD 6567.5 VEL 11.579 PTH 2.02 VHp 4.136 DpA 5.71 RAp 195.25 ECC 1.2087

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH XHJ TIME PO C$T TIM [NJ 2 LAT INJ 2 LONG

2635.05 -27.06 69.g0 352.70 98.68 13 33 5_ 2035.0 -25.58 61.54

4231.19 1.05 173.72 347.76 61.70 6 20 6 3631.2 -2.75 167.09

2343.89 -28.22 48.26 352.48 100.29 14 59 23 1743.9 -26.51 39.88

3997.58 2.07 155.97 347.19 60.17 7 28 37 3397.6 -1.91 149.45

2068.31 -31.24 26.57 351.71 104.65 16 22 52 1468.3 -28.91 18.14

3845.92 4.70 142.84 345.56 56.10 8 14 30 3245.9 .21 136.62

DIFFEREMTIAL CORRECTIONS

TOE .1043 TRA -.2425 TC3 3.0840 BAU .5804

ROE -.2266 RRA .1434 RC3 1.4873 FAU .29987

FOE .3005 FRA-2.7328 FC-20.4727 BSP 8459

80E .2495 8RA .2818 8C3 3.4239 FSP 4414

LAUNCH OAT[ DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31 LAL .00 LOt. 77.98 VL

RP 230.82 LAP -.10 LOP 232.32 VP

RC 225.247 GL -2.10 r.,p 10.73 zAL

PLAMETOCENTRIC C(_IIC

C3 12.654 VHL 5.557

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 53 25 2S12.11 -26.81

90.00 $ I 22 4253.41 1.76

100.00 14 23 13 2322.52 -27.95

100.00 8 14 15 4018.05 2.77

110.00 15 50 17 2050.08 -30.91

110.00 7 3 40 3863.25 5.35

DIFFERENTIAL C._RRECT|(_I8

TOE .1191 TRA -.2414 TC3 2.9978 BAU .5745

RDE -.2154 RRA ,1689 RC3 1.8151 FAU .31109

FDE .4204 FRA-2.9397 FC-21.2838 8SP 8362

8DE .2461 BRA .2946 BC3 3.3962 FSP 4609

MID-COURSE ExECuTION ACCURACY

$GT 2239.9 8GR 1145.7 SG3 1322.2

RRT .8447 RRF -.9603 RTF -.8762

SGB 2515.9 R23 -.3175 R13 -.9144

SGi 2432.8 SG2 559.9 THA 24.74

FLIGHT TIME 226.00

ORBIT DETERMINATION ACCURACY

ST 217.5 SR 373.0 SS 589.9

CRT -.8362 CRS .6602 CST -.7617

LSA 675.6 M$A 262.2 SSA 95.8

EL1 418.5 EL2 106.3 ALF 117.96

ARRIVAL DATE JUL 24 Ig65

DISTANCE 506.468 EARTH TO MARS

53.141GAL 3.34 AZL 90.23 HCA 154.34 SMA 188.66 ECC .22642 INC .2246 vl 30.243

21.131 GAP 2.16 AZP 89.80 TAL 18.24 TAp 172.58 RCA 145.95 ApO 231.38 V2 23.827

53.12 ZAP 137.71ETS 166.48 ZAE 167.8T ETE 99.35 ZAC 100.61ETC 255.61CLP 138.85

DLA 15.44 RAL 132.93 RAO 6567.5 VEL 11.578 PTH 2.02 VHp 4.056 DpA 6.40 RAp 195.18 ECC 1.2083

INJ LONG INJ RT ASC INJ AZIATH INJ TIME

68.26 351.82 99,46 13 36 57

174.95 347.02 61.73 6 12 15

46.73 351.58 101.06 15 1 55

157.10 348.46 60.22 7 21 13

25.24 350.79 105.37 16 24 27

143.75 344.65 56.19 8 8 3

MID-COURSE EXECUTION ACCURACY

SGT 2171.9 SGR 1233.0 $63 1376.7

RRT .8448 RRF -.9681 RTF -.8690

SGB 2497.5 R23 -.3252 R13 -.9169

SG1 2426.6 SG2 590.6 THA 27.38

PO CST TIN INJ 2 LAT INJ 2 LONG

2012.1 -25.23 5g.95

3653.4 -2.04 168.32

1722.5 -26.14 38.40

3418.1 -1.22 150.58

1450.1 -28.50 16.88

3263.3 .88 137.53

ORBIT DETERHINATION ACCURACY

ST 235.6 SR 358.8 SS 5g0.2

CRT -.8825 CRS .6212 CST -.70)8

LSA 668.6 NSA 278.5 SSA 89.5

EL1 418.6 EL2 95.0 ALF 121.92

1936



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.$I LAL .00

RP 230.43 LAP -.13

R( 227.193 r,L -2.91

PLANETOCENYR I C COM|C

C3 12.S34 VML 3.554

LNCH AZMYM LNCH TIME

90.00 12 57 22

90.00 4 52 43

100.00 14 Z$ 39

100.00 6 6 4

110.00 15 52 39

FLIGHT TIM( 228.00 ARRIVAL DATE JUL 26 1965

DISTANCE 510.270 EARTH TO MARS

LOL 77.98 VL 33.125 GAL 3.37 AZL 90.31 flCA 155.36 SMA 188.37 ECC .22536 IHC .3116 vl 30.243

LOP 233.34 VP 21,150 GAp 1.79 AZP 89.72 TAL 16.46 TAp 173.82 RCA 145.92 ApO 230.82 VZ 23.867

GP 11.38 ZAL 52.78 ZAp 136.22 ETS 166.39 ZAE 166.87 ETE 105.49 ZAC 101.16 ETC 255.59 CLP 157.44

DLA 14.75 RAL 132.34 RAD 6567.5 V(L 11.577 PTH 2.02 VHp 3.960 DpA 7.15 RAp 195.10 ECC 1.2079

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT |NJ 2 LC_4G

2587.20 -26.52 68.50 350.94 100.30 15 40 29 1967.2 -24.65 56.24

42?7.44 2.54 178.30 340.31 61.79 6 4 0 3677.4 -1.25 169.67

2299.25 -27.63 45.07 350.69 101.67 15 4 58 1699.2 -25.72 56.80

4040.63 3.53 158.35 345.76 60.30 T 13 25 3440.6 -.45 151.83

2030.17 -30.55 23.81 349.86 106.15 16 26 29 1430.2 -28.05 15.51

110.00 8 38 38 3882.47 6.08 144.76 344.17 56.30 8 1 19

DIFFERENTIAL C_RRECTION$ MID-DOUR _ur EXECUTION ACCURACY

TOE .1345 TRA -.2439 TC3 2.8792 BAU .3695 SGT 2098.0 SGR 1330.2 SG3 1431.8

NO( -.2023 RRA .1970 RC3 1.7545 FAU .32246 RRT _8415 RRF -.9746 RTF -.8601

FOE .3212 FMA-3.1528 FC-2Z.09TZ BSP 6275 _ 2484.1RZ3 -.3290 R13 -.9204

SO( .2428 BItA .3135 ItS 3.3716 FIP 4802 SGI 2403.6 S_2 627.2 THA 30.37

LAUNCH OATE DEC 10 19414 FLIGHT TIME 230.00

M(LIOCENTRIC C(_IIC OISTANC( 514.085

RL 147.31LAL .00 LOL Y?.98 VL 33.109 GAL 3.39 AZL 90.41HCA 156.38 SNA

ItP 280.05 LAP -.18 _ 234.36 rIP 21.171 GAp 1.43 AZI_ aH).$3 TAL 18,67 TAp

RC 229,120 GL -3.80 r,_ 12.09 ZAL 52.48 ZAtP 154.89 (TS 116.29 ZAE 185.69 ETE

PLA44(TOC(MTRIC CONIC

C3 18.120 VHL 3.53• DLI 13.99 RA4. 131.T6 _ND 6567,5 _L 11.578 PTH 2.0• qklp

AZ14TH LNCH Tll4E L-i TIM( INJ LAT IMJ LONG INJ RT A$C INJ AZMTH |NJ TIME

90.00 13 1 33 2510.14 -26.18 64.59 350.05 101.20 13 44 33

90.00 4 43 34 4504.04 $.39 177.79 345.61 61.87 5 55 16

100.00 14 50 38 •273.9• -•7.•7 43.28 349.79 lO•.?S 15 8 32

100.00 5 57 30 404;3.49 4.37 159.71 345.0? 60.40 7 5 t6

110.00 13 55 29 Z008.42 -30.12 2•.•5 348.93 106.98 16 28 38

110.00 4 4R 9 3003.Ti 6.88 145.00 345.3• 56.43 7 54 12

DIFFEIfl_ITIAL COIRECTION8 MID-COURI_ EXECUTION ACCURACY

TO( .1499 1114 -.24R5 TC3 2.7575 BAU .5654 SGT E017.1 _ 1457.0 $83 1466.0

ROE -.1872 liRA .2278 It(3 1.9042 FAU .33358 RRT .8351RRF -.9798 RTF -.6489

FOE .•087 IrRA-3.3895 FC-22.8235 OSP 8222 SG8 2876.6 R23 --.3278 R13 -.0251

20[ .2598 ORA .3378 BC3 3.3311FSP 5004 SG! 2364.Y SG2 668.6 TMA 35.76

3282.5 1.61 138.55

ORBIT DETERMINATION ACCURACv

ST 256.0 SR 342.7 SS 593.2

CRT -.9156 CRS .5781CST -._238

LSA 682.2 MSA 299.1 SSA 82.5

ELl 419.4 £L2 84.1 ALF 126.05

ARRIVAL DATE JUL 28 1965

EARTH TO MARS

188.10 ECC .22437 INC .4078 vl $0.243

175.0S RCA 145.69 APO 230.30 v2 23.907

110.83 ZAC 101.75 ETC 255.57 CLP 135.99

3.908 DpA 7.96 RAp 195.02 ECC 1.2077

PO CST TIM |NJ 2 LAT |NJ 2 LOnG

1960.1 -24.37 56.39

3704.0 -.40 171.16

1673.9 -25.24 $5.07

$465.5 .39 153.18

1408.4 -27.51 14.04

3303.8 2.42 139.64

OJ_IT DETEI_I4IMATION ACCtJWAC¥

ST 278.2 SR 325.2 SS 601.3

CRT -.9869 CRS .5368 CST -.5261

LSA 659.2 NSA 323.3 SSA 75.0

EL1 4•1.3 EL2 75.0 ALF 130.25

LAUNCH DATE DEC 10 1964 FLIGHT T|ME 232.00

MELIOC(NTRIC CONIC

RL 14?.31LAL .00

IP 229.67 LAP -.20

RC Z31.027 GL -4.T6

PLAMETOCENTRIC CONIC

C$ 12.615 Vt4L 3.552

LMCH AZNTM L_CH TIME

90.00 13 ? 2

90.00 4 33 53

!00.00 16 35 13

100.00 5 48 23

110.00 15 58 51

ARRIVAL DATE JUL 30 1965

LOt.. 77.96 YL

LOP 235.36 Vp

GP 12.85 ZAL

DISTANCE 517,912 EARTH T0 MARS

33,095 GAL 3.4I AZL 90.51HCA 157.40 SNA 187.84 ECC .22345 INC .5101Vl 30,243

21.194 GAP 1.07 A ZI= 89.53 TAL 18.86 TAp 176.27 RCA 145.87 APO 229.81 v• 23.948

52.23 ZAp 133.11ETS 166.19 ZA( 164.33 ET( 115.40 ZAC 102.40 ETC 255.54 CLP 134.50

OLA 13.14 RAL 131.19 MAD 6567.5 VI[L 11.576 PTH 2.0• VHp 3.841DpA 8.84 RAp 194.95 ECC 1.2076

L-I TIME IMJ LAT INJ LQNG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2530.74 -25.77 82.53 349.16 102.15 15 49 13 1930.7 -23.84 54.40

4333.26 4.33 179.43 344.94 61.99 5 46 6 3735.3 .55 172.79

• 246.35 -26.84 41.34 348.89 103.88 15 12 39 1646.4 -24.69 35.20

4092.88 5.29 161.23 344.42 60.54 6 56 56 349•.9 1.32 154.68

1R84.67 -29.64 20.57 &47.99 107.86 16 51 56 1384.7 -26.91 12.45
110.00 8 41 15 39•7.33 7.77

OIFFEmENTIAL CCitWECTIQNS

TO( .1163 TRA -.•STY TC3 2.6222 BAU .5632

RD( -.1649 RRA .•124 RC3 •.0878 FAU .$4469

FOE .O4t19 FRA-3.5981 FC-23.6559 RIP 8173

61DE .2371 lIRA .38780C3 3.3314 FSl t 5180

LA_ 0A11[ OEC 10 1984

)IELIOC(IITR|C CCIIC

147.14 3d2.sg SS.i| 7 46 42

MID-CQUll3[EvlrCUTIQN ACCURACY

SGT 1929.7 _ 1555.0 803 1540.5

IlIT .2ZSt _ -.ll4t _TF -.8350

2478.9 e•3 -.5201 R13 -.9315

SG5 2373.E _• 714.6 THA 37.63

3527.3 3.32 140.6¥

ORBIT DETERMINATION ACCURACY

ST 302.5 SR 305.3 SS 617.5

CRT -.9488 CRS .4976 CST -.4044

LSA 661.3 NSA 352.4 SSA 67.0

EL1 4•4.0 EL2 70.7 ALF 134.72

FLIII_T Till( _i4.0Q ARRIVAL DATE AI.I_ 1 2965

• Dl$Ta_MCE321._32 EARTH TO MARS
EL 147.31 LAL .00

RP L_L'I).Zl LAP -o23

IK 132.913 T,t. -5.11

Pl.ddI•T(X:[NVIIIC CQNIC

Cl It.lit R 3.981

LelCt¢ AZIITN LIdCH Title L--I TIlE INJ L4T

i0.00 t3 12 50 249a._7 -25.30

90.00 4 23 35 4_HI5.39 5.33

100.00 14 40 R5 2218.31 -•6.34

100.00 5 38 42 4123.08 6.29

110.00 10 • 43 1_54.60 -29.08

!10.00 • Sl 51 li953.4Y 8.75

_I'IrAIrI[KNT|JU- l_Cll_ll8

TD( ..112• 111A -.|MtBIC3 I.AT$11tAU ._654

-.S, AT7,11_A .3_05 _C3 1._4_7 FAU .$5529

lrD( -.14105 IF151.3,81_j_C._I._744 RIP _505

.tS4llll_l ,403_1C5 3.3_H)5,FIP 1385

I..OL 77.96 VL 33,081GAL 3.45 AZL 90.42 NCA 158.43 SlqA !87.60 £CC .22254 |NC .6237 Vt 30.243

4_3P 238.41 tip 21.219 GAP .71_ AI[IP 89.4• 7AL 19.04 74P_77.47 RCA 145.85 APO 229.34 V2 25.988

13.t9 ZAL 52.02 ZAP 131,48 (_S _GG.30 7J( tl2.el IT( 119.27 ZAC 503.10 CTC 255.51CLP 132.98

DL4 12._D RAL 130.63 RAO 8557.5 VI[L I|.3T_Sp?H 2.0• _ 3.779 OpA 9.81 RAp 194.84 ECC 1.2077

_lIJ _ |NJ R_ ASC |NJ _NTH ZNJ TIME PO CST TIN INJ Z LAT |NJ 2 LONG

10.31 :548.26 103.37 13 _4 29 1898.8 -23.23 52.25

581.23 344.30 _P.15 5 36 21 3765.4 1.58 174.58

39.25 387.92 104.86 15 1T 22 1616.3 -24.06 31.19

1t2.90 345.T9 G0.72 $ 47 25 3523.1 2.34 156.$4

18.76 387.04 Iol.ir_ 16 35 24 1558.T -26.24 19.73

I41L_3 _141,10 1kS.J2 T 38 45 3353.5 4.32 142.{4

_|O_I_PJII_IL'_CUT_OllJCCURAC¥ ORBIT DETERMINATION ACCURIkC_

• C,T ltlL3_.5_J _i41_.3 _l 1392.t ST 527.0 SR 284.9 SS 043,4

_lr_ -8_LOlr_lllll r _,_TSv2qll r -.811_1 r._? -.9375 CRS .4772 CST -.2781

_G8"_1_3 _ --,_1J51_13 -.93JJ5 L_ 673.4 NSA 380.9 SSA 59.2

_)_$ _373.3_1_ _.O_N_ &1.11_ _L1 427.0 _L2 7_.9 &U r _I_ 19

1937



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH CATE DEC 10 1964

HELIOCENTRIC CONIC

ML 147.31 LAL .DO

RP 228.69 LAP -.26

RC 234.7T8 GL -6.96

PLANETOCENTRIC CONIC

C3 12.837 VML 3.555

LNCH AZMTH LNCH TIME

90.00 13 19 21

90.00 4 12 36

100.00 14 46 18

100.00 5 28 20

110.00 16 7 14

110.00 6 23 53

FLIGHT TIME 256.00 ARRIVAL DATE AUG 5 1965

LOL 77.98 VL

LOP 237.44 VP

GP 14.60 ZAL

DISTANCE 525.604 EARTH TO MARS

33.068 GAL 3.45 AZL 90.75 HCA 159.46 SMA 187.37 ECC .22171 INC .7478 vl 50.243

21.244 GAP .58 AZF 89.30 TAL 19.20 TAp 178.66 RCA 145.83 Apo 228.91 V2 24.029

51.86 ZAp 129.80 ETS 166.00 ZAEI61.15 ETE 122.54 ZkC 103.87 ETC 255.47 CLP 131.4,

OLA 11.16 RAL 130.06 RAD 6567.5 VEL 11.577 PTH 2.02 VHp 3.722 DPA 10.85 RAP 194.75 ECC 1.2080

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2463.98 -24.73 57.92 547.35 104.24 14 O 25 1864.0 -22.54 49.94

4400.77 6.47 183.23 343.69 62.37 5 25 57 3800.8 2.72 176.55

2183.56 -25.75 36.99 347.05 105.73 15 22 41 1583.6 -25.35 29.02

4156.43 7.40 164.76 343.19 60.96 6 37 37 3556.4 3.47 158.17

1930.26 -28.44 16.79 346.08 109.81 16 39 24 1330.3 -25.48 8.87

3982.48 9.82 150.09 341.72 57.09 7 30 15 3582.5 5.42 143.77

OIFFERENT1AL CORRECTIONS

TDE .2070 TRA -.2759 TC3 2.$406 BAU .5716

ROE -.1191RRA .3462 RC3 2.4434 FAU .36686

FOE -.3240 FRA-4.0905 FC-25.1330 BSP 8073

BOE .2388 BRA .4427 BC3 3.3836 FSP 5505

MID-COURSE EXECUTION ACCURACY

SGT 1756.7 SGR 1838.0 SG3 1650.0

RRT .7957 RRF -.99D4 RTF -.8007

SGIB 2542.4 R23 -.2803 R13 -.95DI

SG1 2409.4 SG2 8II.7 THA 46.63

ORBIT DETERMINATION ACCURACY

ST 363.7 SR 262.1 SS 691.5

CRT -.8881CRS .4819 CST -.0935

LSA 707.5 NSA 419.7 SSA 49.8

EL1 436.9 EL2 100.3 ALF 145.29

LAUNCH DATE DEC 10 1964 FLIGHT TIME 238.00 ARRIVAL DATE AUG 5 1965

MELIOCENTRIC CONIC

RL 147.$1LAL .00

RP 228.51 LAp -.50

RC 238.623 GL -8.23

PLAN(TOCENTR1C CONIC

C3 12.669 VHL 3.559

LNCH AZI4TM LNCH TIME

90.00 13 26 39

90.00 4 0 49

100.00 14 52 55

100.00 3 17 13

110.00 16 12 23

110.00 6 14 15

DIFFERENTIAL CORRECTIONS

TOE .2194 TRA -.2981 TC3 2.1537 BAU .5782

ROE -.0882 RRA .3940 RC3 2.6483 FAU .37618

FOE -.54§4 FRA-4.3237 FC-25.7056 8SP 8271

BOE .2365 BRA .4941 BC3 3.4135 FSP 5684

DISTANCE 529.468 EARTH

LOL 77.98 VL 33.056 GAL 3.46 AZL 90.89 HCA 160.50 SNA 187.16 ECC .22092 INC

LOP 238.48 VP 21.272 GAP .05 AZP 89.17 TAL I9.34 TAP 179.84 RCA 145.81"AP0

GP 15.60 ZAL 51.76 ZAP 128.07 ETS 165.91 ZAE 159.35 ETE 125.26 ZAC 104.72 ETC

DLA 9.99 RAL 129.50 RAD 6567.5 VEL 11.578 PTH 2.02 VHp 3.671 DpA 11.99 RAp

L-I TIME INJ LAT

2425.96 -24.07

4439.89 7.70

2147.70 -25.07

4193.58 8.62

1899.04 -27.70

4014.80 11.01

TO MARS

.8844 vl 30.243

228.51 V2 24.070

255.43 CLP 129.81

194.68 ECC 1.2085

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.33 346.44 105.38 14 7 5 1826.0 -21.73 47.44

185.44 343.12 62.67 5 14 49 $839.9 3.98 178.74

34.55 346.12 106.84 15 28 43 1547.7 -22.52 26.68

166.83 342.63 61.27 6 27 7 3595.4 4.72 160.21

14.66 34§.11 |10.87 16 44 2 1299.0 -24.61 6.86

151.84 341.18 57.43 7 21 10 3414.8 6.64 145.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1647.0 $GR 1997.3 SG3 1696.6 ST 385.0 SR 246.3 SS 748.3

RRT .7680 RRF -.9925 RTF -.7706 CRT -.7990 CRS .5438 CST .0280

SG8 2588.8 R23 -.2510 R13 -.9603 LSA 761.2 NSA 435.0 SSA 43.5

SGI 2440.7 SG2 863.1 THA 52.09 EL1 438.1 EL2 130.2 ALF 150.01

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

ML 147.31LAL .OO

RP 228.12 LAp -.33

RC 238.446 GL -9.64

PLANETOCENTRIC CONIC

C3 12.721 VHL 3.567

LNCH AZMTH LNCH TIME

90.00 13 34 48

90.00 3 48 6

100.00 15 0 22

100.00 5 5 14

110.00 16 IS 14

110.00 6 3 51

FLIGHT TIME 240.00 ARRIVAL DATE AUG 7 1965

DISTANCE 533.340 EARTH TO MARS

LOL 77.98 VL 33.045 GAL 3.48 AZL 91.04 HCA 161.54 SMA 186.96 ECC .22018 INC 1.0372 VI 50.243

LOP 239.52 VP 21.301 GAP -.28 AZP 89.02 TAL 19.46 TAp 181.00 RCA 145.80 Apo 228.13 V2 24.111

GP 16.7D ZAL 51.73 ZAP 126.29 ETS 165.82 ZAE 157.42 ETE 127.54 ZAC 105.66 ETC 255.38 CLF 128.16

OLA 8.68 RAL 128.93 RAD 6567.5 VEL 11.581FTH 2.03 VHp 3.626 DpA 13.23 RAP 194.62 ECC 1.Z094

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CST TIM INJ 2 _AT INJ 2 LONG

2384.35 -23.29 52.53 545.51 106.57 14 14 32 1784.3 -20.80 44.75

4483.27 9.05 187.92 342.59 63.05 5 2 50 3883.3 5.36 181.18

2100.$8 -24.27 31.90 345.18 108.01 15 35 30 1508.4 -21.58 24.14

4234.46 9.95 169.I5 342.11 61.67 6 15 48 3634.5 6.09 162.49

1864.72 -26.85 12.36 344.13 112.00 16 49 18 1264.7 -23.63 4.68

4050.89 12.33 153.80 340.70 57.86 7 11 22 3450.9 8.00 147.39

DIFFERENTIAL CORRECTIONS

TOE .2310 TRA -.3243 TC3 1.9538 BAU .590D

ROE -.O511RRA .4471RC3 e.866T FAU .38432

FOE -.7947 FRA-4.5497 FC-26.1543 BSP 8569

BOE .2366 8RA .5523 8C3 3.4692 FSP 5865

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT 1535.5 SGR 2171.8 SG3 1737.4

RRT .7307 RRF -.9942 RTF -.7313

SG8 2659.8 R23 -.2147 R13 -.9708

$G1 2498.9 SO2 911.1 THA 57.91

FLIGHT TIME 242.00

DISTANCE 537.225

ORBIT DETERMINATION ACCURACY

ST 405.5 SR 240.9 SS 820.7

CRT -.6386 CRS .6543 CST .1579

LSA 837.7 MSA 439.3 SSA 37.6

EL1 439.6 EL2 171.0 ALF 155.23

ARRIVAL DATE AUG 9 1965

EARTH TO MARS

RL 147.51LAL .O0 LOL 77.98 VL

RP 227.73 LAp -.36 LOP 240.56 VP

RC 240.248 GL -11.20 GP 17.92 ZAL

PLANETOCENTRIC CONIC

C3 12.800 VHL 3.578

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 43 56 2338.65 -22.37

90.00 3 $4 19 4531.60 10.53

100.00 15 8 44 2065.15 -23.33

100.00 4 52 12 4280.34 11.42

110.00 16 24 52 1828.86 -25.86

110.00 5 52 33 4091.39 13.78

DIFFERENTIAL CORRECTIONS

TOE .2421 TRA -.3552 TC3 1.7421 BAU .6084

ROE -.0056 RRA .50TB RC3 3.0996 FAU .39119

FOE-1.0824 FRA-4.7778 FC-26.4586 BSP 8946

BOE .2421 6RA .6185 BC3 S.5556 FSP 6020

33.034 GAL 3.49 AZL 91.21 HCA 162.58 SMA 186.78 ECC .21949

21.331 GAP -.60 AZP 88.85 TAL 19.57 TAp 182.15 RCA 145.78

51.77 ZAP 124.45 ETS 165.74 ZAE I55.36 ETE 129.43 ZAC 106.71

INC 1.2082 vl 30.243

APO 227.77 V2 24.152

ETC 255.33 CLP 126.48

DLA 7.22 RAL 128.35 RAD 6567.5 VEL 11.584 pTH 2.03 VHP 3.588 DpA 14.59 RAp 194.59 ECC 1.Z107

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.50 344.57 107.82 14 22 54 1738.7 -19.73 41.82

190.70 342.11 63.56 4 49 50 3931.6 6.89 183.91

29.04 344.22 I09.24 15 43 9 1465.1 -20.49 21.39

171.76 341.65 62.19, 6 3 32 3680.3 7.61 165.04

9.86 343.14 113_17 16 55 19 1226.9 -22.50 2.32

156.04 340.27 58.41 7 O 44 3491.4 9.50 149.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1424.5 SGR 2364.5 SG3 1772.6 ST 425.4 SR 254.9 SS 915.5

RRT .6810 RRF -.9956 RTF -.6800 CRT -.3967 CRS .7874 CST .2374

SG8 2760.5 R23 -.1735 RI3 -.9803 LSA 940.8 NSA 440.7 SSA 32.0

SG1 2591.2 SG2 951.9 THA 63.91 EL1 441.8 EL2 225.3 ALF 161.71

1938



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH •ATE •EC 1• 1944 FLIGHT TIN[ 244.00

HELIOCENTRIC C_MIC OI STANCE 541. IZl

RL 14T.$1 LAL .•0 LQL TT.88 VL 33.024 GAL 3.49 AZL 91.40 HCA 165.63 SMA

• P Eft.34 LAP -.39 LOP 141.S| VP 2|.323 GAP -.9_ AZP 89.86 TAL 19.$8 TAp

RC t4E.•S• _L -12.95 GP 19.86 ZAL 51.89 ZAP 1_.55 ITS 185.66 ZAE 133.16 ETE

PLAN[TOCENTR I C CQNIE

CS lZ.•13 MItL 3.S•$ •LA 5.58 HAL 12T.T4 RAO iSiT.S V[L 11.589 PTH 2.05 VHp

LIKN AZMTN LIKH TIME L-! TIME INJ LAT

90.•• 13 84 • _88.28 -21.Z9

• •.•• 3 11) 14 4898.T7 t2,15

100.•• 18 1• • 2017.41 -_.Z2

100,00 4 87 $4 4331.85 13.04

110.00 1• 38 24 17•4.99 -24.71

110.00 S 40 10 413T.05 15.40

DIFFERENTIAL r-._IIREC T| _N$

TOE .ISlO _A -.3_$1 TC$ l.Slli iAU .i$SO

• 0821 _A .9T•O NC3 3.349T FAU .SIHS93

_-1.4214 FRA-8.OOgl FC-2i.II|I Blip 9481

ARRIVAL DATE AUG 11 1985

EARTH TO MARS

186.61 (CC .21883 INC 1.4004 Vl 3D.Z4S

183.99 RCA 145.TT APO 227.44 V2 24.193

130,99 ZAC 107.87 ETC 255.23 CLP 124.75

3.559 DPA 18.08 RAp IR4.SR ECC 1.2125

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST fin INJ 2 LAT |NJ 2 LONG

46.90 343.83 109.13 14 32 18 1688.3 -18.48 38.65

193.95 341.71 $4.93 4 33 39 3985.8 R.59 188.99

95.92 343.9T 1|0.53 15 51 45 1417.4 -19.23 18.41

174.73 341.28 92.86 5 SO 8 3731.8 9.30 18T.93

7.15 542;14 114.41 17 2 9 1185.0 -91.21 359.76

158.59 339.91 59.10 6 49 7 3537.0 11.19 152.02

MIO-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1317.4 SGR 9590.7 $83 |802.6 ST 443.8 SR 998.8 SS 1031.8

RRT .9|44 RRF -.tREE RTF -.6191 CRT -.1188 CRS .8969 CST .3241

$G8 2897.5 R£3 -.|319 813 -.9879 LSA 1076.0 MSA 458.6 SEA 27.0

ELI 446.3 EL9 E95.0 ALF 171.84EOE .2873 81_A .6031 BE3 3.6700 FRP 2195 SGI 2795.2 SG9 984.4 THA 69.85

L_UM¢H DATE DEC 10 11m4

18[LIO¢IDIIT21C CEil I C

2L 147.31 LAL .00

Im re.IS LAP -.45

lIE 243.11)2 GI. -14.1r8

PLMIETOCENTR ! C CONIC

¢) IS.079 VHL 3.1111

LI401 Azwnt LI4CH TIME

tO.O0 14 $ 40

9O.OO S t SS

tOO.DO 13 28 45

tOO.DO 4 _ 13

riO.DO I• 40 ST

110.OO 3 H L_

FLIGHT TINE 246.00 ARRIVAL DATE AUG 15 1965

DISTANCE 545.097 EARTH TO MARS

LEt. T7.99 VL 33.015 GAL 3.50 AZL 9t.69 _ 164.68 SMA 186.45 ECC .21821 INC 1.6188 Vl 30.245

LOP 948.fdB Vie 21._H)S GAP 01.28 AZP 88.44 TAt. 19.T4 TAp |84.4| RCA 145.76 APO 927.14 V2 24.235

reff 20.TE ZAL 59.19 zAP 120.60 ITS 165.60 ZAE 150.83 ETE |32.26 ZAC 109.17 (TC 255.17 CLP 122.99

DLA •,TO RAL 127.10 RAO ESET.5 V[L 11.596 PTH 2.03 VHp 3.539 DpA 17.72

L-I TIM( XNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

!_39,44 *L_.O0 42.62 349.89 110.48 14 42 53 1652.4

4042.8• 13.93 197.46 341.40 65.10 4 20 3 4046.9

11_4.49 -20,92 89.53 349.39 111.8E 16 I 29 IS64.5

4390.08 14.92 170.13 340.96 63.74 5 35 23 3T90.1

17_.49 -25.37 4.81 341.15 115.69 17 9 56 1138.5

4982.15 17.19 16t.54 339.65 59.99 6 38 18 3588.9

DI_TIAL CAORRECTiON•

TO_ .23D4 _A -.4934 TC3 1.284Z OAU .6700

• 1944 lIRA .GS•l 1C3 3.G189 FAU .40071

FO(-S.801S F2A-5.2135 FC-ZE.3$I5 DIP 10016

lOG .2•YY _A .T854 |1C3 3.8337 Flip 8210

RAP 194.64 ECC 1.2151

INJ 2 LAT INJ 2 LONG

-17.03 35.20

10.46 190.50

-17.77 15.15

11.17 171.24

-19.79 356.97

13.OT 154.86

ORBIT DETERMINATION ACCURACY

ST 458.8 SIR 378.9 SS 1174.0

CRT .1143 CRS .95T0 CST .3915

LEA 1942.9 MSA 434.5 SEA 29.5

EL1 464.7 EL9 371.6 ALF 15.35

NID-COURS[ EXECUTION ACCURACY

SET 1918.0 SGR 2820.9 SG3 1893.7

RRT .524? RRF -.9974 RTF -.5914

S_B 3079.6 883 -.0918 R13 -.9932

SGt 9909.7 $89 1007.6 THA 75.44

LAUNCH DATE DEE 10 1964

HELIOCENTRIC CONIC

RL 147.31 LAL .OO

RP 225.58 LAP -.48

RC 245.$34 GL -1T.14

PLANETOCENTR|C CONIC

C3 18.296 VHL 3.G4G

LNCH AZMTH LNCH Y|M(

90.00 14 18 A3

80.00 E 44 4

100.00 15 40 47

100.00 4 4 41

110.00 16 50 43

110.00 5 11 14

FLIGHT TIN( 248.00

DISTANCE 548.944

LQL TT.88 YL 33.007 GAL 3.50 AZL 91.ETHCA 165.73 SNA

LOP 243.71 VP 21.430 GAP -1.55 AZP 88.19 TAL 19.T9 TAp

GP 22.43 ZAL 52.48 ZAP 118.59 ITS 165.58 ZAE 148.35 ETE

OLA 1.58 RAL 128.41 RAD G5E7.S VEL |1.605 PTH 2.05 VMP

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME

2170.23 -18.47 38.69 341.78 111.65 14 54 53

4T12.43 15.88 201.63 341.22 88.25 4 2 41

1905.48 -19.38 18.82 341.38 113.22 18 12 33

4458.41 18.78 182.08 340.80 64.89 5 18 57

1696.60 -21.80 .99 340. I7 1IT.00 17 18 50

4948.05 19.I7 164.99 339.52 61.14 G 22 2

ARRIVAL DATE AU_ 15 1965

EARTH TO MARS

186.30 ECC .21763 INC 1.8594 vl 30.248

185.52 RCA 145.76 APO 228.85 v2 24.277

133.28 ZAC 110.63 ETC 255.08 CLP 121.18

DIFFERENTIAL C_RRECTIQN$ MID-COURSE EXECUTION ACCURACY

TOE .2636 TRA -.4858 TC3 1.0419 BAU .7154 SET 1133.6 SGR 3091.5 S_3 1835.4

ROE .2160 R_A .T342 RC3 3.8872 FAU .40950 RRT .4070 RRF -.9981RTF -.A029

FOE-2._4ER FRA-5.4357 FC096.2074 B_P 10729 SG8 3992.7 823 -.0582 R13 -.9964

BIDE .340T BRA .8_$5 BC$ 4.0244 FSP 6229 SG1 3129.9 SG2 1022.7 THA 80.49

LAUNCH 0AT( DEC 10 ISHS4 FLIGHT TINE 250.OO

HELI_ENTRIC C_NIC DISTANCE 352.874

RL 147.31LAL .00 _ 77.98 VL 39.999 GAL 3.50 AZL 92.16 HCA 166.78 SNA 166.17 ICE .21709

_P 826.17 LAp -.49 LOP 944.77 VP 91.465 GAP -1.88 AZP 87.90 TAt. 19.84 TAp 186.62 RCA 145.76

• q_ 247.258 _ -19.67 GP 24.29 ZAL 52.99 ZAP 1|8.39 ITS 165.54 ZAE 145.72 ETE 134.08 ZAC 112.27

PLAN[YOCENTRIC CONIC

C3 IS.608 VHL 3.689 OLA -.84 RAL 125.6E RAD 6567.5 VEL 11.619 PTH 2.04 VHp 5.534 OpA 21.52

LN(H A214TH LNCM TIN( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

90.00 14 33 36 2100.45 -16.65 34.38 340.91 113.24 15 8 37 1500.5

90.00 2 23 11 4796.31 18.01 206.53 341.22 67.77 3 43 7 4196.3

100.00 15 54 34 18_.32 -17.55 14.76 340.49 114.59 16 25 13 1239.3

100.00 3 44 55 4532.67 18.92 186.73 340.81 66.49 5 O 97 3932.7

110.00 17 I 55 1628.49 -19.96 357.49 339.22 118.34 17 29 3 1028.5

110.00 4 54 3 4316.27 21.36 169.07 339.57 62.65 6 5 59 3716.3

DIFFERENTIAL CORRECTIONS MID-COURS_[ EXECUTION ACCURACY

TOE .2700 TRA -.5071 TC3 .8102 BAU .7737 SGT 1074.0 SGR 3404.0 SG3 1858.5

ROE .5365 RRA .8701RC3 4.1749 FAU .40231 RRT .2724 RRF -.9986 RTF -.2681

FOE-2.7525 FRA-5.6836 FC-25.5941 BSP 11461 SCA_ 3569.4 893 -.0325 R13 -.9980

• DE .4314 ORA 1.0071 BE3 4.2527 FSP 6133 581 3417.8 582 1029.2 THA 84.60

3.550 DpA 19.53 RAp 194.75 ECC 1.2188

PO CST TIN IN_ 2 LAT INJ 2 LONG

1570.2 -15.34 31.41

4116.4 12.54 194.55

1305.5 -16.07 11.55

3856.4 13.26 175.06

1086.6 -18.01 553.92

3648.0 15.17 158.15

ORBIT DETERMINATION ACCURACY

ST 469.3 SR 498.9 55 1542.0

CRT .2748 CRS .9837 CST .4393

LEA 1444.1MSA 429.4 5SA 18.6

EL1 548.2 EL2 410.7 ALF 51.27

A_RIVAL DATE AUG 17 1965

EARTH TO MAR5

INC 2.1607 Vl 30.243

APO 226.58 V2 24.518

ETC 254.92 CLP 119.33

RAp 194.95 ECC 1.2240

INJ 2 LAT |NJ 2 LONG

-13.38 27.25

14.84 199.29

-14.09 7.68

15.57 179.54

-16.02 350.58

17.52 162.04

ORBIT DETERMINATION ACCURACY

ST 481.6 SR 668.0 58 1545.3

CRT .3886 CR5 .9942 CST .4828

LSA 1698.3 MSA 426.3 55A 15.2

EL1 709.7 EL2 417.7 ALF 65.29

1939



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)

LAUNCH DATE DEC 10 1964 FLIGHT TIME 252.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CO041C DISTANCE 556.809 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 32.992 GAL 3.50 AZL 92°50 HCA 167.84 SMA 186.05 ECC .21657 INC 2.5020 V1 30.243

RP 225.78 LAP -.53 LOq'P 245.83 Vp 21.501 GAP -2.12 AZP 87.55 TAL 19.88 TAp 187.71 RCA 145.75 APO 228.34 v2 24.360

RC 248.959 GL -22.56 GP 26.40 ZAL 53.70 ZAp 114.39 ETS 165.54 ZAE 142.91ETE 134.70 ZAC 114.14 ETC 254.74 CLP 117.45

PLANETOCENTRIC COt4IC

C3 14.045 VHL 3.748 DLA -3.60 RAL 124.82 RAD 6567.6 VEL 11,637 PTH 2.04 VHp 3.556 DpA 23.73 RAP 195.27 ECC 1.2311

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 50 52 2021.41 -14.46 29.61 340.13 114.61 15 24 33 1421.4 -11.02 22.62

90.00 1 59 16 4889.20 20.30 212.38 341.46 69.82 3 20 45 4289.2 17.37 204.93

100.00 16 10 51 1764.45 -15.37 10.27 339.69 115.96 16 39 56 1164.4 -11.76 3.34

100.00 3 22 17 4821.39 .21.24 192.30 341.08 68.46 4 3919 4021.4 18.13 184.89

110.00 17 14 54 1562.91 -17.80 353.64 338.35 119.68 17 40 57 962.9 -13.71 346.90

110.00 4 34 24 4395.69 23.76 173.99 339,90 64.67 5 47 40 3795.7 20.15 166.71

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2341 TRA -.5718 TC3 .3269 BAU .8362 8GT 1038.4 9GR 3721.1 863 1807.4 ST 469.2 SR 868.5 58 1736.0

ROE .4785 RRA .9955 RC3 4.4221FAU .39342 RRT .0668 RRF -.9989 RTF -.0615 CRT .4053 CRS .9978 CST .4627

FOE-3.2367 FRA-5.8180 FC-24.3733 BSP 12661 868 3862.8 R23 -.0108 R13 -.9989 LSA 1952.6 MSA 419.0 $$A 12.6

BOE .5418 8RA 1.1480 BC3 4,4534 FSP 6113 SG1 3721.8 962 1033.9 TMA 88.85 ELI 895.1ELZ 416.2 ALF 74.13

LAUNCH DATE DEC 10 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP 225.38 LAp -.36

RC 250.643 GL -25.88

PLANETOCENTR IC CONIC

C3 14.666 VHL 3.830

LNCH AZMTH LNCH TIME

90.00 15 11 11

90.00 1 31 21

100.00 16 29 17

100.00 Z 55 56

110.00 17 30 8

110.00 4 11 35

DIFFERENTIAL CORRECTIONS

TOE .2344 TRA -.640§ TC3 .2§78 BAU .9122

RDE .8648 RRA 1.1489 RC3 4.6436 FAU .38449

FOE-3.7663 FRA-5.D234 FC-22.6970 BSR t3966

BDE .7049 BRA 1.3153 BC3 4.6527 FS_ 5981

DISTANCE 560.755 EARTH TO MARS

LOL 77.98 VL 32.985 GAL 3.49 AZL 92.91HCA 168.91 SMA 185.93 ECC .21609 INC 2.9095 vl 30.243

LOP 248.90 VP 21.538 GAP -2.40 AZP 87.14 TAL 19.87 TAp 188.78 RCA 143.76 APO 226. 11 v2 24.402

GP 28.78 ZAL 34.63 ZAp 112.19 ET8 165.39 ZAE 139.92 ETE 135.15 ZAC 116.27 ETC 254.51CLP 115.53

DLA -6.79 RAL 123.87 RAD 6567.6 VEL 11.664 PTH 2.05 VHp 3.600 DpA 26.20 RAp 195.73 ECC 1.2414

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1930.96 -11.83 24.27 339.51 115.91 15 43 22 1331.0 -8.25 17.42

4998.77 22.70 219.51 342,06 72.61 2 54 40 4398.8 20.11 211.80

1679.00 -12.77 5.26 339.03 117.26 16 57 16 1079.0 -9.01 358.48

4725.97 23.70 199.10 341.70 71.23 4 14 42 4126.0 20.92 191.41

1488.51 -15.24 349.39 337.61 120.97 17 54 56 888.5 -11.02 342.82

4489.22 26.35 180.02 340.60 67.39 5 26 24 3889.2 23.05 172.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1045.8 9GR 4079.9 863 1757.1 87 454.8 SR 1127.1 98 1947.0

RRT -.1451RRF -.9992 RTF .1507 CRT ,3885 CR8 .9992 CST .4230

SG8 4211.8 R23 .0043 RI3 -.9992 LSA 2257.5 MSA 414.1 SSA 10.2

SG1 4082.9 SG2 1033.8 THA 92.28 EL1 1143.0 EL2 413.3 ALF 79.73

LAUNCH DATE DEC 10 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CONIC DISTANCE 564.709 EARTH

RL 147.31 LAL .00 LOL 77.98 VL 32.979 GAL 3.49 AZL 93.40 HCA 189.97 SMA 185.83 ECC .21564 INC

RP 224.99 LAP -.59 LOP 247.97 VP 21.577 GAP -2.68 AZP 86.65 TAL 19.87 TAp 189.84 RCA 145.76 Apo

RC 252.507 GL -29.70 GP 31_46 ZAL 55.90 ZAP 109.93 ET9 165.69 ZAE 138.72 ETE 135.46 ZAC 118.70 ETC

PLANETOCENTR|C CONIC

C3 15.562 VHL 3.945 DLA -10.46 RAL 122.77 RAD 6587.6 VEL 11.702 pTH 2.06 VHp 3.673 DpA 28.94 RAP

TO MAR5

3.4036 vl 30.243

225.90 V2 24._44

254.21CLP 113.56

196.39 ECC 1.2561

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 15 35 48 1825.75 -8.63 18,19 339.16 117.07 16 6 11

90.00 0 57 57 5130.57 25.10 228.42 343.14 76.45 2 23 27

100.00 16 51 54 1580.10 -9.62 359.61 338.63 118.44 17 18 14

100.00 2 24 29 4851.45 26.18 207.59 342.84 75.04 3 45 20

110.00 17 48 21 1403.35 -12.20 344.66 337.10 122.18 18 11 44

110.00 3 44 32 4600.97 29.05 187.59 341.85 71.13 5 1 13

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2029 TRA -.7205 TO3 -.0040 8AU 1.0014 SGT 1104.2 8GR 4478.9 $63 1680.0

ROE .9089 RRA 1.3366 RC3 4.8132 FAU .36801 RRT -.3485 RRF -.9994 RTF .3541

FOE-4.3116 FRA-5,9788 FC-20.4731 8SP 15433 SGB 4613.0 R23 .0147 R13 -.9993

BDE .9313 8RA 1.5185 BC3 4.8132 FSP 5741 SG1 4496.3 SG2 1031.0 THA 95.18

LAONCH DATE DEC 10 1964 FLIGHT TIME 258.00

HELIOCENTRIC CONIC DISTANCE 568.675 EARTH

RL 147.31 LAL .00 LOL 77.98 VL 32.974 GAL 3.48 AZL 94.02 HCA 171.04 S.MA 185.74 ECC .Z1522 INC

RP 224.60 LAp -.63 LOP 249.04 VP 21.616 GAP -2.95 A ZP 86.03 TAL 19.85 TAp 190.89 RCA 145.76 Apo

RC 253.951 GL -34.13 GP 34.55 zAL 57.53 ZAp 107.60 ET$ 165.87 ZAE 133.28 ETE 135.68 ZAC 121.47 ETC

PL ANETOCENTRIC CONIC

C3 16.889 VHL 4.110

LNCH AZMTH LNCH TIME

90.00 16 6 43

90.00 0 16 23

100.00 17 20 10

100.00 1 45 38

110.00 18 10 45

110.00 3 11 32

0IFFERENTIAL CORRECTIONS

TOE .1848 TRA -.8073 TC3 -.2261 BAU 1.1078

RDE 1.2374 RRA 1.5748 RC3 4.9011FAU .34582

FOE-4.8568 FRA-5.9744 FC-17.7272 8_P 16966

8DE 1.2483 BRA 1.7697 BC3 4.9D63 FSP 5341

PO C$T TIM INJ 2 LAT INJ 2 LONG

1225.8 -4.93 11.47

4530.6 22.99 220.39

980.1 -5.74 352.96

4251.5 23.87 199.55

803.3 -7.86 338.25

4001.0 26.20 179.57

ORBIT DETERMINATION ACCURACY

ST 434.5 $R 1451.3 98 2163.1

CRT .3171CR$ .9997 CST .3375

LSA 2608.8 M$A 410.1 8SA 8.3

ELI 1458.4 EL2 410.0 ALF 84.11

ARRIVAL DATE AUG 25 1965

TO MARS

4.0169 Vl 30.243

225.71 V2 24.485

253.81 CLP 111.54

DLA -14.69 RAL 121.44 RAD 6567.7 VEL 11.759 PTH 2.08 VHP 3.787 DpA 32.02 RAp 197.32 ECC 1.2779

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1700.03 -4.67 11.08 339.28 117.96 16 35 3 1100.0 -.90 4.43

5293.59 27.20 239.89 344.87 81.82 1 44 37 4693.6 25.79 231.51

1463.07 -5.76 353.06 338.68 119.38 17 44 33 863.1 -1.80 346.51

5005.78 28.43 218_50 344.65 80.35 3 9 4 4405.8 26.80 210.08

1304.63 -8.57 339.32 336.96 123.22 18 32 29 704.6 -4.14 333.04

4736.99 31.65 197.32 343.89 76.35 4 30 29 4137.0 29.45 188.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1200.4 $G4R 4935.1 SG3 1575.0 ST 417.9 SR 1858.6 SS 2375.4

RRT -.5052 RRF -.9995 RTF .5105 CRT .2034 CR$ .9999 CST .2147

SGB 5079.0 R23 .0202 R13 -.9994 LSA 3017.4 MSA 408.7 SSA 6.6

861 4973.9 $62 1027.9 THA 97.32 EL1 1860.6 EL2 408.7 ALF 87.25

1940



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAUNCH OATE DEC 10 1964
FLIGHT TIRE 260.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC CONIC OliTANCE 572.647 EARTH TO MARS

RL 147.31LAL .00 LOL 77.98 VL 32.989 GAL 3.47 AZL 14.80 HCA 172.11 SMA 185.65 ECC .21483 INC 4.7972 vl 30.245

RP 224.21 LAP -.99 LOP 250.12 Vp 21.656 GAP -3.22 AZIP 85.25 TAL 19.82 TAP 191.93 RCA 145.77 APO 225.54 V2 24.527

RC 255.578 GL -39.25 GP 39.05 ZAL $9.92 ZAP 105.22 [73 169.16 Z/ME 129.57 ETE 135.83 ZAC 124.83 ETC 253.26 CLP 109.47

PLANETOCENTMIC C0141C

C3 18.918 VHL 4.350 DLA -19.58 RAL 119.80 RAD 9597.8 VI[L 11.845 PTH Z.10 VHp 3.960 DPA 35.44 RAp 198.60 ECC 1.3115

LNCH AZ1MTH LNCH TIME L-I Till( IHJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

90.D0 16 49 49 1540.96 .45 2.19 340.28 118.31 17 14 30 941.0 4.23 355.55

90.00 23 IT 17 5505.51 28.31 255.27 347.31 89.44 24 49 3 4905.5 27.9] 246.63

100.00 1T ST 52 1319.19 -.97 345.08 339.55 |19.88 18 19 50 718.2 3.11 ]38.56

100.00 0 54 52 5203.54 _.82 233.02 347.27 87.85 2 21 35 4603.5 29.21 224.27

110.00 19 39 34 1187.35 -4.14 333.12 557.5t 123.96 18 59 24 597.3 .34 326.91

110.00 2 21) 37 4907.12 33.67 210.17 346.93 83.69 3 51 24 4307.1 32.43 201.16

DIFF(REMTIAL C_RRECT|Q04S NIO-COUR3_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1108 .1048 "IrRA -.9197 TC3 -.4241 BAU 1.2289 SGT 1340.8 _ 5427.0 SG3 1428.4 ST 408.6 SR 2343.7 S] 2540.1

ROE 1.4734 NMA 1.9799 Re3 4.8405 FAU .31522 RRT -.9332 IIMF -.9996 RTF .6382 CRT .0002 CRS 1.0000 CST .0055

FOE- S. 5119 FRA-5.0493 FC-14.4249 JSP 19726 SGB 5590.2 R23 .0234 R13 -.9994 LSA 3456.1MSA 408.7 SSA 5.3

BOlE 1.8769 BMA 2.0961 BC3 4.8589 FSP 46211 $91 5495.5 SG2 1024.8 THA 99.21 EL1 2343.7 EL2 408.6 ALF 90.00

LAUNCH DATE OEC 10 111114 FLIGHT TIRE 292.00 ARRIVAL DATE AUG 29 1965

NI[LIOCENTRIC C(JlC DISTANCE 576.626 EARTH TO MARS

INC 5.8245 vl 30.245

APO 225.58 v2 24.569

ETC 252.52 CLP 107.35

flL 14T.31LAL .00 LOt. 77.98 VI. 32.965 GAL 3.46 AZL 95.82 _ 173.18 SNA 185.58 (CC .21446

RIP 223,82 LAP -.69 LOP 251.20 VP 21.697 GAp -3.48 AZP 84.22 TAL 19.76 TAp 192.96 RCA 145.78

257.180GL -45.17r_p 42.02 ZAL 62.25 ZAP 102.79 (TS 166.59 Z_t_ 125.57 ETE 135.97 ZAC 128.26
PLA4ETO¢ENTRIC CONIC

C5 2.167 VHL 4.709 DLA -25.19 RAL 117.71RAO 6567_9 VIEL 11.981 pTH 2.14 VHp 4.223 9pA ]9.23 RAp 200.]S ECC 1.3646

AZMll14 LNCHT|IE L-I TIM( INJ bAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 58 13 1301.83 8.07 346.79 343.25 117.23 18 19 57 701.8 11.66 ]41.91

90.00 21 31 lO 5820.37 26.40 278.03 349.80 100.63 23 28 11 5220.4 27.60 269.57

100.00 18 39 5 1115.12 5.96 333.90 342.12 119.34 19 14 40 515.1 9.85 ]27.25

100.00 25 36 2 5482.32 28.74 253.61 350.24 98.59 25 7 24 4882.3 29.63 244.92

110.00 19 _0 9 10)9.94 1.50 525.41 339.34 124.15 19 37 28 439.6 5.97 319.18

110.00 I 32 23 5150.57 33.98 227.57 350.92 93.95 Z 57 54 4530.6 34.16 218.3]

DIFFER2NTIAL COIRECTION$ MID-CoURSI[ EXECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

M .0208 TRA-I.0335 TC$ -.$998 BAU 1.3690 SGT 1313.2 SGR 5955.3 SG3 1237.9 ST 426.1 SR 2902.5 SS 2616.4

ROE 2.2619 RMA 2.2_I_3 RC3 4.5643 FAU .27382 RRT -.T_67 RRF -.9997 RTF .7316 CRT -.2590 CRS 1.0000 CST -.2578

ir0E'5-5907 IrRA-5.SN7 FC-IO.?T23 BSP 20680 SG8 9143.0 R25 .0246 RI3 -.9994 LSA 3909.3 MSA 411.4 SSA 4.2

BIDE 2.2617 MA 2.4953 B(3 4.9599 FSP 4179 SGI 6059.2 SG2 1023.0 THA 100.79 ELI 2904.6 EL2 411.2 ALF 92.22

LAUe4CH DATE DEC 10 1964 FLIGHT TIME 264.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC CONIC DISTANt( 580.610 EARTH TO MAR5

RL 147.31LAL .00 LOL 77.98 VL 32.961GAL 3.44 AZL 97.24 HCA 174.26 SMA 185.51 ECC .21415 INC 7.2]75 vl 30.245

RP 223.44 LAP -.72 LOP 252.28 Vp 21.736 GAP -3.74 AZP 82.80 TAL 19.72 TAp 193.98 RCA 145.79 APO 225.24 v2 24.611

RC 258.763 GL -51.97 GP 46.49 ZAL 65.48 ZAP 100.33 ET3 167.22 ZAE 121.28 ETE 136.19 ZAC 152.52 ETC 251.49 CLP 105.10
PLANETOCENTRIC CONIC

C5 27.6R7 VHL 5.283 OLA -31.56 RAL 114.91RAD 6568.1VEL 12.210 PTH 2.19 VHp 4.630 DpA 45.42 RAp 202.74 ECC 1.4558

LMCH AZMTH LNCH TIRE L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

75.44 17 49 0 1359.48 19.52 357.32 349.65 115.31 18 11 20 739.5 22.77 ]49.89

104.56 21 38 8 604.26 19.53 302.95 549.66 115.]0 21 48 12 4.3 22.78 295.53

75.44 17 49 O 1339.46 19.52 357.32 349.65 115.31 18 11 20 7]9.5 22.77 349.89

104.56 21 38 8 604.28 19.53 302.95 349.66 115.30 21 48 12 4.5 22.78 295.5]

110.00 20 32 28 8011.82 10.20 ]13.21 344.31 122.80 20 45 57 208.8 14.46 306.69

110.00 23 53 51 5470.93 29.43 252.93 353.99 108.23 25 25 2 4870.9 31.63 244.42

DIFFERENTIAL CORRECTIONS MIO-C_URSE ExECuTION ACCURACY ORBIT DETERN|NATION ACCURACY

TOE -.0960 TRA-1.2366 TC3 -.6525 BAU 1.5452 SGT 1726.2 3GR 6353.8 SG3 1010.4 ST 485.9 SR ]530.0 SS 2562.5

ROE 3.0861 RRA 2.8049 RC3 4.1216 FAU .22915 RRT -.7950 RRF -.9997 RTF .8001 CRT -.5035 CR5 1.0000 CST -.5051

FDE-5.5969 FRA-5.1192 FC3-7.1626 BSP 22292 ST_ 6777.3 R23 .0241 R13 -.9995 LSA 4568.9 HSA 419.0 5SA 3.4

BDE ].0875 9RA 3.0655 0C3 4.1729 FSP 3311 SG1 6699.4 SG2 1024.4 THA 102.11 EL1 35]8.6 EL2 418.8 ALF 94.02

LAUNCH DATE DEC 10 1984 FLIGHT TIME 266.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC CGNIC DISTANCE 504.595 EARTH TO MARS

RL 147.31LAL .00 LOL 77.98 VL 32.957 GAL 3.43 AZL 99.31HCA 175.33 SMA 185.46 ECC .21382 INC 9.]059 vl 50.243

RP 22].05 LAp -.75 LOP 253.37 VP 21.781 GAP -3.99 AZP 80.72 TAL 19.66 TAp 194.99 RCA 1A5.80 Apo 225.11 V2 24.653

RC 260.526 GL -59.69 GP 51.39 ZAL 69.33 ZAp 97.90 ETS 168.16 ZAE 116.76 ETE 136.64 ZAC 136.73 ETC 250.09 CLP 102.72
PLANIE[TOCEMTR|C C_)NlC

C3 37.975 VHL 8.162 OLA -38.67 RAL 110.96 RAO 6568.5 VEL 12.623 PTH 2.29 VHp 5.289 DpA 47.86 RAp 205.9A ECC 1.6249

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62.49 16 tT 34 1647.81 20.60 22.23 352.93 125.47 16 45 2 1047.8 24.85 15.50

117.51 22 38 0 5742.68 20.61 269.76 352.94 125.47 2A 1] 43 5142.7 24.86 262.83

62.49 16 17 34 1647.81 20.60 22.23 352.93 123.47 16 45 2 1047.8 24.85 15.50

117.51 22 38 0 5742.68 20.61 269.76 352.94 125.47 24 1] 4] 5142.7 24.86 262.85

62.49 16 17 34 1647.81 20.60 22.23 352.93 125.47 16 45 Z 10A7.8 24.85 15.30

117.51 22 38 0 5742.68 20.61 269.76 352.94 125.47 24 13 45 51A2.7 24.86 262,8]

DIFFERENTIAL C(]RRECTION8 MIO-G04)RSE EXECUTICI_ ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2377 TRA-1.4839 TC3 -,6448 BAU 1.7420 9GT 1950.t 3GR 7089.8 SG3 732.2 57 574.8 SR 4081,2 55 2254.2

RDE 4.1723 RRA 3.5311RC3 3.3702 FAU .17162 RRT -.8405 RRF -.9997 RTF .8464 CRT -.6518 CR5 1.0000 CST -.6556

FDE-5.0349 FRA-4.3348 FC3-5.9128 BSP 24905 SGIB 7333.8 R23 .0222 R13 -.9995 LSA 4677.5 MSA 434.2 55A 2.7

BDE 4.1790 BRA 3.8302 9C3 5.4513 FSP 2455 SG1 7261.5 SG2 1028,6 THA 103.53 EL1 4098.5 EL2 434.1 ALF g§.50

1941



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE OEC 10 1864

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP 219.25 LAP -!.07

MC 274.906 GL 61.04

PLANETOCENTRIC CONIC

CS $7.452 VHL 6.120

LNCH AZMTH LNCH TIME

12.85 9 36 26

12.85 3 lO 27

19.08 6 3_ 2

160.92 17 19 38

19.08 6 36 Z

160.92 17 19 38

FLIGHT T|ME 286.00 ARRIVAL DATE 8EP 22 1965

OISTANCE 625.471 EARTH TO MARS

LOt. 77.88 VL 32.946 GAL 3.06 AZL 80.63 HCA 186.56 SMA 185.27 ECC .21143 INC 9.3664 vl 30.243

LOP 264.45 VP 22.232 GAP -6.14 AZP 99.31 TAL 17.69 TAp 204.25 RCA 146.10 Apo 224.44 v2 25.067

GP -44.18 ZAL 71.27 ZAP 86.82 ETS 175.62 ZkE 110.62 ETE 198.92 ZAC 42.69 ETC 251.06 CLP 85.56

OLA 73.27 RAL 178.16 RAO 6568.5 VEL 12,602 PTH 2.29 VHp 4.3010pA -34.45 RAP 151.27 ECC 1.6164

L-I TIME INJ LAT 1NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4406.35 -45.77 243.04 124.71 16.30 lO 49 52 3806.3 -53.39 239.70

4771.34 -21.85 248.81 35.24 12.16 4 29 $8 4171.3 -29.46 247.29

4577.80 -32.87 239.82 76.98 20.04 7 52 19 3977.6 °40.34 236.65

2805.g0 -32.87 85.88 76.96 20.04 18 6 24 2205.9 -40.33 82.69

4577.60 -32.87 239.82 76.98 20.04 7 52 19 3977.6 -40.34 236.65

2805.g0 -32.87 85.86 76.96 20.04 18 6 24 2205.9 -40.33 82.69

OIFFERENTIAL CORRECTIONS

TOE 4.7171 TRA .2520 TC3-2.0140 BAU 1.8115

ROE 4.7518 RRA .7406 RC3-3.0055 FAU .28312

F0E 9.7007 FRA 1.5272 FC3-6.5445 BSP 26785

BOE 6.6956 BRA .7823 8C3 3.8179 FSP 3954

LAUNCH DATE DEC 10 1964

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5123.7 SGR 6255.3 SG3 1130.9 ST 4423.8 SR 4508.5 SS 3421.6

RRT .9578 RRF .9995 RTF .g532 CRT .9944 CR8-1.0OOO CST -.9942

SGB 8085.6 R23 .1298 RI3 .9912 LSA 7174.0 MSA 370.4 SSA 4.1

SG1 8003.0 SG2 1154.2 THA 50.92 ELI 6307.5 EL2 333.6 ALF 45.55

FLIGHT TIRE 288.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC C.CNIC OISTANCE 629.570 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 32.947 GAL 3.02 AZL 81.78 HCA i87.68 SMA 185.28 ECC .21131 INC 8.2205 vl 30.243

RP 215.89 LAp -|.10 LOP 265.58 VP 22.279 GAP -6.33 ALP 98.15 TAL 17.45 TAp 205.13 RCA 146.13 Apo 224.44 V2 25.108

RC 276.266 GL 57.26 GP -40.16 ZAL 69.70 ZAP 85.20 ET8 174.75 ZAE 110.42 ETE 196.02 ZAC 46.38 ETC 252.40 CLP 83.71

PLAN[TOCENTRIC C(_IC

C3 31.284 VHL 5.593 DLA 70.23 RAL 170.47 RAD 6568.2 VEL 12.355 PTH 2.23 VHP 3.980 OpA -30.66 RAp 153.02 ECC 1.5149

LNCH AZ14TN LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZRTH INJ TIME PO CST T1M INJ 2 LAT INJ 2 LONG

ZZ.60 6 12 44 4523.68 -35.05 234.78 85.88 24.41 7 28 8 3923.7 -42.26 230.74

157.40 18 41 35 2769.03 -35.05 64.45 65.86 24.40 17 27 44 2169.0 -42.25 80.41

22.80 8 12 44 4523.68 -35.05 234.78 65.88 24.41 7 28 8 3923.7 -42.26 230.74

157.40 16 41 35 2769.03 -35.05 84.45 85.86 24.40 17 27 44 2169.0 -42.25 60.41

22.60 6 12 44 4923.68 -35.05 234.78 65.88 24.41 7 28 8 3923.7 -42.26 230.74

157.40 16 41 35 2769.03 -35.05 84.45 65.88 24.40 17 27 44 2169.0 -42.25 80.41

DIFFERENTIAL C._RECTZONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.4955 'iRA .1000 TC3-2.4757 BAU 1.6952 _T 5382.2 8GR 5782.1 SG3 1355.6 ST 4606.8 SR 4265.1 SS 3879.1

RDE 4.1354 RflA .5323 RC3-3.2091FAU .32698 RRT .9620 RRF .9995 RTF .9582 CRT .9956 CRS-I.0000 CST -.9955

FOE10.9359 FRA 1.4089 FC3-9.0485 BSP 26428 960 7899.4 R23 .1399 R13 .9897 LSA 7372.0 MSA 339.3 SSA 4.8

80( 6.1083 8RA .5416 BC3 4.0531FSP 4790 8GI 7824.4 SG2 1085.8 THA 47.13 EL1 6271.1 EL2 294.8 ALF 42.79

LAUNCM DATE 0EC 10 lg64

HELIOCENTRIC CONIE

RL 147.31 LAL .00

RP 216.52 LAP -1.12

RC 277.609 GL 54.01

PLANETOCENTRIC CONIC

CS 27.159 VNL 5.211

LNCM AZMTH LNCH TIME

25.67 6 0 28

154.13 16 15 4

25.67 6 0 28

154.13 18 15 4

25.87 6 O 28

154t13 16 15 4

FLIGHT TIME 290.00 ARRIVAL DATE SEP 26 1965

DISTANCE 633.681 EARTH TO MARS

LOt. 77.98 VL 32.948 GAL 2.97 AZL 82.64 HCA 188,81 SMA 185.30 ECC .21121 INC 7.3623 vt 30.243

LOP 266.72 VP 22.326 GAP -6.52 AZP 97.28 TAL 17.19 TAp 206.00 RCA 146.17 Apo 224.44 V2 25.148

GP -36.60 ZAL 68.44 ZAp 83.49 ET8 174.03 ZAE 10g.80 ETE 193.41 ZAC 49.65 ETC 253.59 CLP 81.88

OLA 67.41RAL 165.6! RAD 6568.1 VEL 12.187 pTH 2.19 VHp 3.764 OpA -27.26 RAp 154.34 ECC 1.4470

L-I TIME INJ LAT ]NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4478.83 -36.42 229.91 57.75 28.51 7 15 7 3878.8 -43.34 225.09

2743.15 -36.42 83.08 57.73 28.51 17 0 47 2143.2 -43.34 78.26

4478.83 -36.42 229.91 57.75 28.5! 7 15 7 3878.8 -43.34 225.09

2743.15 -36.42 83.08 57.73 28.5! 17 0 47 2143.2 -45.54 78.26

4476.83 -36.42 229.91 57.75 28.51 7 15 7 3878.8 -43.34 225.09

2743.15 -36.42 83.08 57.73 28.51 17 0 47 2143.2 -43.34 78.26

DIFFERENTIAL CCRRECTION8

TOE 4.2899 TRA -.0256 TC3-2.9867 6AU 1.6207

ROE 3.5382 flRA .3813 RC3-3.3351FAU .36370

F0(11.4959 FRA !.2249 FC-11.5937 BSP 25827

BOE 5.5441 BRA .3821 8C3 4.4636 FSP 5424

LAUNCH DATE DEC 10 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5621.8 9GR 5328.2 SG3 1540.9 ST 4695.5 SR 3903.0 SS 4126.4

RRT .9655 RRF .9994 RTF .9619 CRT .9960 CR5-1.0000 CST -.9961

SGB 7745.6 R23 .1499 R13 .9882 LSA 7362.5 MSA 320.2 SSA 5.5

SGI 7678.7 SG2 1016.1THA 43.41 ELI 6100.0 EL2 266.9 ALF 39.71

FLIGHT TIM( 292.00 ARRIVAL DATE 8EP 28 1965

HELIOCENTRIC CCNIC DISTANCE 637.804 EARTH TO MARS

RL 147.31 LAL .00 LO_. 77.98 VL 32.950 GAL 2.93 AZL 83.30 HCA 189.94 SMA 185.33 ECC .21112 INC 6.6956 Vl 30.243

RP 218.16 LAP -1.15 LOP 267.85 Vp 22.374 GAP -8.70 AZP 96.60 TAL 16.92 TAp 206.86 RCA 146.20 APO 224.46 V2 25.188

tiC 278_983 GL 51.20 GP -33.48 ZkL 67.45 ZAP 81.73 ETS 173.44 ZAE 108.87 ETE 191.11 ZAC 52.52 ETC 254.16 CLP 80.07

PLAM(TOCENTRIC CONIC

C3 24.238 VHL 4.923 OLA

LNCH AZMTH LNCH TINE L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ ,TIME

28.85 5 54 17 4440.67 -37.23 225.37 51.49 32.24 7 8 17

151.15 15 55 23 2725.10 -37.22 81.83 51.48 32.24 16 40 48

28.85 5 54 17 4440.67 -37.23 225,37 51.49 32.24 7 8 17

151.15 15 55 23 2725.10 -37.22 81.83 51.48 32.24 16 40 48

28.85 5 54 17 4440.87 -37.23 225.37 51.49 32.24 7 8 17

151.15 15 55 23 2725.10 -37.22 81.83 51.48 32.24 16 40 48

DIFFERENTIAL GORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.0854 1MA -.1244 TC3-3.4661 BAU 1.5708 8GT 5862.6 SGR 4910.2 863 1690.1

ROE 8.0282 RRA .2758 RC3-3.3891 FAU .39280 RRT .9684 RRF .9993 RTF .9649

FDE11.SS03 FRA 1.0296 FC-14.0299 BSP 25402 SG8 7647.2 R23 .1592 R13 .9866

BDE 5.0842 2RA .3024 6C3 4.6477 FSP 5903 SGI 7588.5 962 946.0 THA- 39.79

84.86 RAL 162.37 RAD 6568.0 VEL 12.067 PTH 2.16 VHP 3.615 OpA -24.23 RAp 155.35 ECC 1.3989

PC) CST TIM INJ 2 LAT INJ 2 LONG

3840.7 -43.85 219.88

2125.1 -43.85 76.34

3840.7 -43.85 219.88

2125.1 -43.85 76.34

3840.7 -43.85 219.68

2125.1 -43.85 76.34

ORBIT DETERMINATION ACCURACY

ST 4756.8 8R 3530.6 SS 4245.4

CRT .g963 CRS-I.O000 CST -.9965

LSA 7281.6 NSA 306.1 SSA 6.3

ELI sg18.8 EL2 243.G ALF 36.55

lg42



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 10 1944

t_LIOC[HTIIC CONIC

RL 147.3| LAL .DO

liT. 90 LAP -1.11

RC 280.240 GL 49.79

PL AN(TOCENTR I C CONIC

C3 22.OTS VHL 4.698

LNCH AZ14TH LNCH TIN(

$t.56 5 S| 43

|41.44 15 40 S

31.S6 S 51 43

140.44 13 40 5

3t.56 5 51 45

$48.44 13 40 S

FLIGHT TIN( 294.00

DI 3TAHC[ 641.936

LOL TT.DD YL 32.952 GAL 2.89 AZL 83.04 HCA 191.09 SHA

LOP 268.90 VP 22.421 GAI I -6.86 AZIP 96.05 TAL 16.63 TAp

GP -30.74 ZAL 66.99 ZAP 79.96 ET$ 17_v.06 ZA( 107.T0 ETE

OLA 62.59 RAL 160.13 RAD 6367.9 VEL 11.977 PTH 2.13 VHP

L-I TIRE INJ LAT INJ LONG 1NJ liT ASC INJ AZHTH INJ TIRE

4407.40 -37.95 221. ID 46.53 35.58 7 S 11

2712.70 -37.64 90,77 46,52 35.59 16 25 18

4407.49 -37.65 221.19 46.53 35.58 7 5 11

2712.70 -37.64 80.77 46.52 35.58 16 25 18

4407.40 -37.65 221. |D 46.53 35.58 ? 5 11

2T12.70 -37.64 80.77 46.§2 35.58 16 25 18

DIFFERENTIAL COERECTION$ RID-COURSE EXECUTION ACCURACY

TO( 3.6456 TRA -.2002 TC3-8.1Nb55 BAU |.5870 SGT 6107,| SCAI 45_J,2 SG3 1606.7

RD( 8.6116 RIIA .2062 RC$-8.8792 FAU .41872 RRT .9707 _ .9991 RTF .96?!

FOEI|.SD|4 FIIA .8746 FC-ID.22§S BlIP 25557 _ 7608.3 R28 .1675 R!3 .9051

4.7802 liRA .2D64 KS 5.2081 Flip 6521 SGI 7552.1 SG2 850.8 THA 36.32

LAUNCH DATE DEC 10 11Hi4 FLIGHT TIN( 296.00

HELIOCENTRIC C_NIC DISTANCE 646.079

RL 147.31 LAL .00 I_L 7?.98 VL 32.954 GAL 2.02 A;I 84.27 HCA 192.22 _4A

DIP 217.44 LAP -!.21 lop 270.14 VIP _.499 GAP -7.05 AZP 85,60 TAL 16.33 TAp

ItC 201.529 Gi. 46.63 Gf -28.38 ZAL 66.13 ZAP 78.19 ET$ 172".58 ZAE 106.35 ETE

PLAN[TOCDITR 1C CONIC

C3 20.414 lfl4L 4.S16 DLA 60.50 RAL 158.56 RAD 6667.8 VEL 11.908 PTH 2.12 VHp

LNCH AZI4TH LNCN TINE L-I TIN[ INJ LAT INJ LONG |NJ. RT ASC INJ AZNTH INJ TIN[

34.01 S 51 ZR 437D.10 -87.R0 21T.38 42.54 38.55 7 4 26

145.99 13 2T 48 2704.47 -DT.?R 79.88 42.52 38.55 16 12 52

34.01 3 31 _6 487R.tO -8?.20 "217.88 42.54 38.55 ? 4 26

245.99 15 27 46 2704.47 -37.79 75.88 42.52 38.55 16 12 52

34.01 8 51 PA 48TR.10 -37.80 217.38 42.54 38.55 7 4 Z6

145.99 23 27 48 2704.47 -3T,TJ 79.88 42.52 38.55 16 12 52

DIFFERENTIAL COIR(CTIGND M|D-COURS[ [_ECUTICN ACCURACY

TOE 3.8330 TEA -.256T TC3-4.4981 8AU 1.5191 SGT 5352.1 _ 4181.7 $G3 1894.8

RDE E.2664 RRA .1611 ICD-3.DtSR FAU .42R06 NRT .9726 RI_ .SHI89 RTF .9GgO

FOEll.3430 FRA .7800 FC-tD.IRTS RDP 25490 _ 7605.0 R25 .1744 RI3 .9836

BIDE 4.4552 BRA .3OST RC8 5.5651 FIP DG2G SGI ?5Dt.0 SG2 816.8 THA 33.0?

ARRIVAL DATE S(p 30 1965

EARTH TO NARD

185.36 ECC .21104 INC 6.1625 vl 30.243

207.71RCA 146.24 APO 224.48 Y2 25.226

189.11 ZAC 55.03 [TC 254.75 CLP 78.30

3.512 DPA -21.53 RAp 156.13 ECC 1.3633

PO CST TIR INJ 2 LAT INJ Z LONG

3807.5 -43.98 215.15

2112.7 -43.96 74.72

3807.5 -43.96 215.15

2112.7 -43.98 74.72

3507.5 -43.98 215.15

2|12.T -43.98 74.72

ORBIT DETERMINATION ACCURACY

ST 4813.3 GR 3190.9 SS 4292.7

CRT .9964 CRS-S.ODOQ CST -.9966

LEA 7189.4 NSA 298.8 SEA 7.1

ELI 5770.4 EL2 226.3 ALF 33.50

ARRIVAL DATE OCT 2 1965

EARTH TO MARS

185.39 ECC .21098 114C 5.7266 vl 30.243

208.54 RCA 146.28 APO 224.51 V2 25.268

187.38 ZAC 57.25 ETC 255.23 CLP 76.56

3.440 OPA -19.12 RAP 156.73 ECC 1.3360

1=0 CST TIN INJ 2 LAT INJ 2 LONG

3778.1 -43.87 210.89

2104,5 -43.86 73.39

3778.| -43.97 210.69

2104.5 -43.86 73.39

3778.1 -43.97 230.80

2104.5 -43.06 73.39

ORBIT DETERHINATION ACCURACY

ST 4867.4 SR 2992.0 SS 4281.7

CRT .9964 CRS-I.OOOO CST -.9967

LGA 7098.4 MSA 291.9 SSA 7.9

EL1 5652.7 EL2 209.9 ALF 30.59

LAUNCH OATE DEC 10 1164 FLIGHT TIN( 296.00

NELIOCERTRIC CONIC 01STANCE 650.231

RL |47.31 LAL .DO LOL 77.99 VL 36.956 GAL 2.77 AZL 84.64 HCA 193.36 SHA 185.43 DEC

RP 817.06 LAp -1.24 LOP 271,29 VP 22.519 GAP -7.26 AZP 95.22 TAL 16.00 TAp 209.37 RCA

RC 2OR.DOt GL 44.?5 GF -26.20 ZAL 65.72 ZAP 76.44 (T6 172.27 ZAE 104.89 ET[ 165.89 ZAC

PLAk_TI_ENTRIC CONIC

C3 13.100 VHL 4.3T0 DLA 59.63 RAL 157.49 RAD 6567.8 V(L 11.852 PTH 2.10 VHP 3.392 DpA

LMCH AZ14TH LNCH TIN[ L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN(

36.85 S 52 47 4351.93 -37.78 213.90 39.27 41.19 7 5 19

143.T5 15 17 41 2699.34 -37.77 79.17 39.25 41.18 16 2 40

36.2S 5 52 47 4351.63 -37.78 213.90 39.27 41.19 7 5 19

143.TS 13 t? 41 26JJk34 -37.77 79.17 39.25 41.16 16 2 40

36.25 5 52 47 4351.63 -37.76 213.90 39.27 41.19 ? 5 19

145.75 15 tT 41 2699.34 -37.77 79.17 39.25 41.16 16 2 40

OiFFEREHTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY

TO( 3.7446 TRA -.310_ TC3-4.9662 BAU 1.5153 SGT GSDD.S SGR 3867.0 SG3 1959.2

RDE 1.91_6 RRA .!_66 RC3-3.2497 FAU .43972 RRT .9742 RRF .9986 RTF .9705

FOEtl.00Qt FRA .6260 FC-16.9313 BSP 25681 SGB 7648.9 R23 .1796 R13 .9824

DOE 4.2!HI1 lIRA .3358 RC3 5.6344 FSP 6829 SG1 7611.4 _,2 757.1THA 30.05

LAUIKH DATE DEC 10 1904 FLIGHT TEl( 300.00

HELIOCENTRIC CGNIC DISTANCE 654.392

_1 147.31LAL .00 lot. 77.90 VL 32.956 GAL 2.71AZL 84.95 I_A 194.51 SIIA 185.48 ECC

ItP 216.74 LAP -I.27 tOP 2?2.44 VP 22.564 GAP -7.39 AZP 94.89 TAL 15.67 TAP 210.18 RCA

RC 204.057 6_. 43.08 GP -24.31 2AL 65.4S ZAP ?4.72 (TS 172.02 ZM: 103.35 ETE 184.60 ZAC

PLANETOCENlrRIc CEdRiC

C5 19.033 VHL 4.24T DLA SG.D4 RAt. 156.70 RAO 6597.7 VEL 11.807 PTH 2.09 VHp 3.361DPA -15.07

LNCH AZNTH L.NCH TIN[ L-I TIN[ INJ LAT INJ LGNG INJ RT AS(: INJ AZHTH INJ TIME PO CST TIN

38 26 S 55 9 4827.58 -37.63 210.72 36.59 43.54 7 7 17 3727.5

141.71 15 D t5 2696.47 -37.62 78.62 36.57 43.53 15 54 11 2096.5

38.29 5 55 9 4527.33 -37.63 210.72 36.59 43.54 / 7 7 17 3727.5

141.71 13 9 15 2666.47 -37.62 78.62 36.57 43.53 15 54 11 2096.5

541.26 5 55 6 432T.53 -3?.63 210.72 36.59 43.54 7 7 17 3727.5 -43.20

141.71 15 D 15 _ 2696.47 -37.62 78.62 36.57 43.53 15 54 11 2096.5 -43.19

DIFFERENTIAL COIRECTIOND MID-COURSE EXECUTION ACCURACY

M 3.6666 TRA -.3334 TC3-5.4729 BAU 1.$228 SET 694?.4 KR 5580.9 SG3 2003.3

1.?312 RRA .1057 RC3-3.1533 FAU .44643 RRT .9755 RRF .9983 RTF .9717

FDEiO.5995 FRA .$324 FC-21.4322 BSP 25944 _ 7727.2 R23 .1931 R13 .9614

IN)( 4.0842 tIRA .3989 BC3 9.3163 FSP 6951 SGI 7693.3 SG2 701.2 THA 27.27

ARRIVAL DATE OCT 4 1965

EARTH TO MARS

.21_93 INC 5.3628 vl 30.243

146.32 APO 224.55 ¥2 23.307

59.21 ETC 255.62 CLP 74.66

-16.98 RAp 157.21 ECC 1.3143

PO CST TIM ZNJ 2 LAT INJ 2 LONG

3751.6 -43.59 207.05

2099.3 -43.57 72.32

3751.6 -43.59 207.05

2099.3 -43.57 72.32

3751.6 -43.59 207.05

2099.3 -43.57 72.32

ORBIT DETERMINATION ACCURACY

ST 4916.5 SR 2608.1SS 4233.6

CRT .9964 CRS-l.0000 CST -.9967

LSA 6986.6 NSA 287.2 SSA 6.9

ELI 5562.0 EL2 196.1ALF 27.90

ARRIVAL DATE OCT 6 1965

EARTH TO MARS

.21089 INC 5.0545 Vl 30,243

146.36 APO 224.59 V2 25.346

60.94 ETC 255.94 CLP 73.19

RAp 157.59 ECC 1.2968

INJ 2 LAY 1NJ 2 LONG

-43.20 203.58

-43.19 71.48

-43.20 203.58

-43.19 71.48

203.58

71.48

ORBIT DETERMINATION ACCURACY

ST 4960.4 SR 2363.4 SS 4157.5

CRT .9963 CRS-I.0000 CST -.9967

LEA 688§.1HSA 283.6 SEA g.8

EL1 3492.4 EL2 184.0 ALF 26.44

lg43



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 10 1944

HELIOCENTRIC CONIC

RL 147.31LAL

RP 216.39 LAP

RC 265.296 GL

PLANETQCENTRIC CONIC

C3 17.149 VHL 4.141 DLA 55.38 RAL 156.20 RAO 6567.7

LNCH AZMTH LNCHTIME L-I TIME INJ LAT |NJ LONG

40.18 S 58 19 4305.30 -37.40 207.60

139.82 15 2 7 2695.36 -37.39 76.19

40.18 5 58 19 4305.30 -37.40 207.80

139.82 19 2 7 2695.38 -37.39 78.19

40.18 5 68 19 4305.30 -37.40 207.80

139.82 15 2 7 2895.36 -37.39 76.19

.00 LOt.

-1,29 LOP 273.60 VP 22.611 GAP -7.59 AZP 94.61 TAL 15.32 TAp 210.99 RCA 146.40 V2 25.365

41.60 GP -22.62 ZAL 65.31 ZAP 73.03 ITS 171.83 ZAE 101.76 (TE 183.50 ZAC 62.48 CLP 71.56

VEL 11.770 PTH 2.08 VHP 3.343 DpA -13.36 RAP 157.89 ECC 1.2822

INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

34.37 45.64 7 10 4 3705.3 -42.75 200.43

34.35 45.63 15 47 2 2095.4 -42.74 70.83

34.37 45.64 7 10 4 3705.3 -42.75 200.43

34.35 45.63 15 47 2 2095.4 -42.74 70.83

34.37 45.64 7 10 4 370§.3 -42.75 200.43

34.35 45.63 15 47 2 2095.4 -42.74 70.63

FLIGHT TIME 302.00 ARRIVAL DATE OCT 8 1965

DISTANCE 658.562 EARTH TO MARS

77.96 YL 32.961 6AL 2.65 AZL 85.21 HCA 195.67 SMA 185.52 ECC .21087 INC 4.7899 Vl 30.243

kPO 224.65

ETC 256.21

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.8123 TRA -.3842 TC3-S.9711 BAU 1.5364 SGT 7093.1 961_ 3321.0 963 2030.3 ST 5008.1 SR 2154.3 SS 4068.4

ROE 1.5553 RRA .0923 RC3-3.0420 FAU .44930 RRT .9769 RRF .9978 RTF .9727 CRT .9962 CRS-I.0000 CST -.9967

FOE10.1876 FRA .4769 FC-22.8824 BSP 26377 SG8 7832,1 R23 .1849 R13 .9805 LSA 6796.7 MSA 280.8 SSA 10.7

DOE 5.9329 BRA .3951 BC3 6.7013 FSP 7029 SG1 7805.1 SG2 649.8 THA 24.75 EL1 3449.0 EL2 173.3 ALF 23.22

LAUNCH DATE DEC 10 1984 FLIGHT_TII4( 304.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CCNIC DISTANCE 662.740 EARTH TO MARS

RL 147.31 LAb .00 LOt. 77.98 VL 32.964 GAL 2.59 AZL 85.44 HCA 196.83 SNA 185.38 ECC .21086 INC 4.5601 vt 30.243

RP E18.03 LAP -1.32 LOP 274.73 vP 22.636 GAP -7.71 AZP 94.37 TAt. 14.96 TAP 211.78 RCA 146.45 APO 224.71 v2 25.423

tiC 288.320 6L 40.28 GP -21.11 ZAL 85.27 ZAP 71.37 ITS 171.68 ZA( 100.14 ETE 182.54 ZAC 63.87 ETC 256.44 CLP 69.98

PLAM(TOCENTMXC C_LC

C3 16.401 VHL 4.050 OLA 33.98 RAL 135.91RAO 6567.7 VEL 11.738 PTH 2.07 VHp 3.337 DpA -11.82 RAP 198.15 ECC 1.2699

LNCH AZI4TM LNCH TIM( L-I TIM( XNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

41.92 8 2 7 4284.49 -37.12 203.10 32.53 47.§2 7 13 32 3684.5 -42.26 197.54

138.08 14 SS 59 2693.70 -37.10 77.69 32.52 47.51 15 40 55 2095.7 -42.25 70.34

41.92 6 2 7 4284.49 -37.12 205.10 32.53 47.52 7 13 32 3684.5 -42.26 197.54

138.08 14 35 59 2699.70 -37.10 77.89 32.52 47.51 15 40 55 2095.7 -42.25 70.34

41.92 6 2 7 4284.49 -37.12 205.10 32.53 47.52 7 13 32 3664.5 -42.26 197.54

138.08 14 33 59 2695.70 -37.10 77.69 32.52 47.51 15 40 55 2095.7 -42.29 70.34

DIFFER(NT|AL CGRRECTIGNS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.5647 TRA -.4079 TC3-6.4669 BAU 1.5565 SGT 7338.3 8DR 3085.2 SG3 2043.5 ST 5054.3 8R 1969.7 SS 3969.4

ROE 1.3907 RRA .0851 RC3-2.923t FAU .44936 flRT .9773 RRF .9972 RTF .9735 CRT .9960 CRS-I.0000 CST -.9966

FOE 9.7211 FRA .4470 FC-23.7169 BSF 28888 SG8 7960.5 R23 .1853 R13 .97g8 LSA 6715.9 NSA 279.4 SSA 11.7

+ 80( 3.8264 BRA .4167 BC3 7.0987 FSP 7066 SG| 7937.5 SG2 603.8 THA 22.47 ELI 5422.0 EL2 164.3 ALF 21.23

LAUNCH DATE DEC 10 1964 FLIGHT TIME 305.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC DISTANCE 666.925 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 32.968 GAL 2.52 AZL 85.64 HCA 197.99 SMA 185.63 ECC .21086 |NC 4.3584 vl 30.243

RP 215.71 LAP -t.34 LOP 275.92 VP 22.706 GAP -7.66 AZP 94.15 TAb 14.58 TAp 212.57 RCA 146.49 APO 224.77 v2 25.461

RC 287.729 GL 39.09 GP -19.76 ZAL 65.33 ZAP 69.76 ITS 171.57 ZAE 98.50 ETE 181.72 ZAC 65.11ETC 256.63 CLP 68.43

PLANETOCENTRIC CONIC

C3 15.759 VHL 3.970 OLA 52.67 RAL 155.76 RAD 6567.6 VEL 11.711PTH 2.06 VHP 3.338 DPA -10.43 RAp 158.38 ECC 1.2594

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

43.54 G 8 25 4264.89 -36.80 202.59 31.01 49.23 7 17 30 3664.9 -41.79 194.88

134.46 14 50 43 2697.13 -36.78 77.69 31.00 49.22 15 35 40 2097.1 -41.74 69.99

43.54 6 8 23 4264.89 -36.80 202.59 31.01 49.23 7 17 30 3664.9 -41.75 194.88

136.46 14 50 43 2697.13 -36.78 77.69 31.00 49.22 15 35 40 2097.1 -41.74 69.99

43.34 8 6 25 4264.89 -36.60 202.59 31.01 49.23 7 17 50 3664.9 -41.79 194.88

136.48 14 50 43 2697.13 -36.78 77.69 31.00 49.22 15 35 40 2097.1 -41.74 69.99

D|FFERENTIAL C_RRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 3.5321 TRA -.4178 TC3-8.9480 8AU 1.5773 $GT 7576.7 3GR 2867.8 SG3 2042.3 ST 5109.2 SR 1813.7 SS 3877.7

flOE 1.2331RRA .0859 RC3-2.7884 FAU .44529 RRT .9777 RRF .9969 RTF .9741 CRT .9957 CRS -.9999 CST -.9965

FOE 9.3030 FRA .4734 FC-24.4621BSP 27645 Sr_ 8101.3 R23 .1843 R13 .9793 LSA 6659.7 MSA 281.2 SSA 12.6

BD( 3.T484 8RA .4264 8C3 7.4867 FSP 7135 961 8081.6 SG2 564.7 T_A 20.41 EL1 5419.3 EL2 157.6 ALF 19.48

LAUNCH DATE DEC 10 t964 FLIGHT TIM( 308.00 ARRIVAL DATE OCT 14 lg65

HELIOCENTRIC CA_i4I_

RL 14T.31 LAL .00 LOL 77.98 VL 32.971 GAL 2.46 AZ1.

RP 215.38 LAP -1.37 LOP 277.09 VP 22.753 GAP -8.01 AZP

RC 288.924 Gt. 38.01 GP -18.35 ZAL 65.47 ZAP 68.18 ITS

PLAN(TOCENTRIC CONIC

C3 18.200 VHL 3.899 OLA 51.45 RAL 155.79 RAD 6367.6 VEL

DISTANCE 671.121 EARTH TO MARS

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ

45.06 G 11 3 4246.27 -36.45 200.24 29.76

134.94 14 46 8 2699.47 -36.43 77.57 29.75

45.06 6 11 S 4246.27 -36.45 200.24 29.76

134.94 14 46 8 2699.47 -36.43 77.57 29.75

45.06 6 11 5 4246.27 -36.45 200.24 29.76

154.94 14 48 8 2699.47 -56.43 77.57 29.75

DIFFERENTIAL C_RflECTXON8

85.82 HCA 199.15 SMA 185.69 ECC .21088 XNC 4.1799 vl 30.243

93.95 TAL 14.19 TAp 213.34 RCA 146.53 APO 224.85 V2 25.498

171.48 ZAE 96.86 ETE 181.01 ZAC 66.24 (TC 256.80 CLP 66.92

11.587 PTH 2.06 VHP 3.347 OPA -9.18 RAP 158.57 ECC 1.2502

RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

50.78 7 21 51 3646.3 -41.23 192.42

50.77 15 31 8 2099.5 -41.22 69.75

50.78 7 21 51 3846.3 -41.23 192.42

50.77 13 31 6 2099.5 -41.22 69.75

50.78 7 21 51 3646.3 -41.23 192.42

50.77 15 31 8 2099.5 -41.22 69.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7818.4 8GR 2673.6 SG3 2035.9 97 5145.0 SR 1666.5 SS 3756.6

RRT .9782 RRF .9956 RTF .9748 CRT .9955 CRS -.9999 CST -.9964

SG8 8262.9 R23 .1815 R13 .9789 LSA 6578.9 MSA 278.3 SSA 15.7

SG1 8246.1 962 526.4 THA 18.57 EL1 5406.1 ELI 14g.5 ALF 17.89

TOE 3.4928 TRA -.4314 TC3-7.4499 BAU 1.6084

RDE 1.1525 RRA .0824 RC3-2.6719 FAU .44229

FOE 8.8271 FflA ,4590 FC-25.1901 BSP 28134

BOE 3.8718 BRA .4392 BC3 7.9145 FSP 7045

1944



JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 10 1964

HELIOCENTRIC COMIC

RL 147.31 LAL .OD

RP 215.05 LAP -1.40

RC 290.105 GL 37.04

PLANE TOCENTR I C CONIC

C3 14.708 VHL 3.835

LNCH AZI4TN LNCH TIME

40.30 6 16 T

133.50 14 42 8

48.50 6 16 7

133.50 14 42 9

46.50 6 16 7

133.50 14 48 8

FLIGHT TIME 310.00 ARRIVAL DATE OCT 16 1965

DISTANCE 675.325 _ARTH TO HARS

LOL 77.98 VL 32.975 GAL 2.39 AZL 85.98 HCA 200.32 SMA 185.75 ECC .21091 INC 4.0209 vl 30.243

LOP 278.26 vp 22.800 GAp -8.15 AZP 93.77 TAL 13.78 TAp 214.10 RCA 146.58 APO 224.93 V2 25.535

GP -17.43 ZAL 65.68 ZAp 66.65 (TS 171.42 ZAE 95.23 £TE 180.40 ZAC 67.26 ETC 256.94 CLP 65.A6

OLA 50.31 RAL 155.93 RAO 6567.6

L-I TIME INJ LAT INJ LONG

422S.39 -38.06 198.03

2702.61 -38.07 77.54

4228.39 -36.08 198.03

2708.81 -36.07 77.54

4228.39 -36.08 198.03

2702.61 -36.07 77.54

VEL 11.666 PTH 2.OS VHp 3.362 DpA -8.05 RAp 158.76 ECC 1.2420

INJ RT ASC INJ AZMTH |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

26.74 52.20 7 26 36 3628.4 -40,70 190.10

28.72 52.19 15 27 11 2102.6 -40.69 69.62

28.74 52.20 7 26 36 3628.4 -40.70 190.10

28.72 52.19 15 27 11 2102.6 -40.69 09.62

28.74 52.20 7 26 36 3628.4 -40.70 190.10

28.72 52.19 15 27 11 2102.6 -40.69 69.82

DIFFERENTIAL r_RRECTIONS

1DE 3.4612 311A -.4352 T¢5-T.9393 BAU 1.6397

RDE 1.0868 RItA .OR29 RC3-2.5304 FAU .43893

FDE 8.3740 FRA .4750 FC-28.7189 BSP 28774

BDE $.8118 BRA .4430 BC3 9.3591 FSP 6968

HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

_T 6034.6 5_t 2495.3 SG3 2020.$ ST 5164.8 SR 1539.2 SS 3639.4

RRT .9784 RRF .9945 RTF .9753 CRT .9953 CRS -.9999 CST -.9963

SG8 8432,2 R23 .1773 R15 .9786 LSA 6513.0 MSA 276.5 SSA 14.7

$01 84|7.8 $G2 493.1THA 16.92 EL1 5406.5 EL2 142.6 ALF 16.47

LAUMC_ DATE DEC 10 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC C._IC DISTANCE 679.536 EARTH TO MARS

RL 147.51 LAL .00 LOL 77.98 VL 32.979 GAL 2.32 AZL 86.12 HCA 201.50 SMA 185.82 ECC .21096 |NC 3.8779 vl 30.243

RP 214.72 LAP -1.42 LOP 279.43 VP 22.948 GAP -8.30 AZP 93.61 TAL 13.36 TAp 214.86 RCA 146.62 APO 225.02 V2 25.572

RC 291.278 GL 38.16 relP -16.42 ZAL 65.97 ZAP 65.16 ETS 171.38 Zk4E 93.61 ETA 179.87 ZAC 68.19 ETC 257.06 CLP 64.03

PLANETOC(NTRIC CONIC

C3 14.269 VHL 3.777 DLA 49.24 RAL 156.16 RAO 6567.6

LI_K;H AZMTH LN(H TIN( L-i TIME INJ LAT

4T.99 G 21 29 4211.14 -33.70

132.14 14 39 38 2706.41 -33.69

47.89 G 21 22 4211.14 -35.70

132.14 14 38 38 2708.41 -35.69

47.99 8 21 n 4211.14 -35.70

132.14 14 32 34 2700.41 -35.69

DIFFERENTIAL C_RflECTI(_4$

TDE $_4_31 111A -.4541 TC$-8.4321 BAt) 1.6740

ROE .9888 RRA .0980 flC3-2.4317 FAU .43049

FOE 7.9289 FNA .5047 FC-26.1207 BSP 29385

BDE 3.5991BItA .4423 BC3 8.7757 FSP 6859

VEL 11.647 PTH 2.04 VHp 3.362 DpA -7.03 RAp 158.94 ECC 1.2348

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

193.92 27.90 53.51 7 31 40 3611.1 -40.17 187.92

77.57 27.89 53.49 15 23 44 2106.4 -40.16 69.57

195.92 27.90 53.51 7 31 40 3611.1 -40.17 187.92

77.57 27.89 33.49 15 23 44 2106.4 -40.16 69.57

195.92 27.90 53.51 7 31 40 3611.1 -40.17 187.92

77.57 27.89 53.49 15 23 44 2106.4 -40.16 69.57

MID-COURSE EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURAC7

• 07 6289.3 _ 2332.7 $03 1999.3 ST 5219.T SR 1426.4 SS 3520.1

RRT .9784 _ .9932 RTF .9757 CRT .9950 CRS -.9999 CST - 9961

SGB 8611.3 R23 .1718 R13 .9784 LSA 6449.4 MSA 275.5 SSA 15.7

$01 8598.7 SG2 465.2 THA 15.44 ELI 5409.3 EL2 136.8 ALF 15.22

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL .00 LOL 77.98 VL 32.983 GAL

RP 214.40 LAP -1.44 LOP 280.61 Vp 22.893 GAP -8.43

RC 292.429 GL 35.35 GP -15.50 ZAL 66.32 ZAP 63.71

PLANETOCENTRIC CONIC

C3 13.873 VHL 3.725 OLA 48.23 RAL 156.48 RAD 6567.5

LMCH AZNTM LNCN TIME L-1 71NE INJ LAT |NJ LONG

49.1T $ 27 • 4194.35 -35.32 193.92

130.83 14 35 33 2710.82 -35.31 77.66

49.17 6 27 7 4194.33 -35.32 193.92

130.83 14 35 33 2710.82 -35.31 77.66

49.17 6 87 T 4194.35 -35.32 193.92

130.83 14 55 33 2710.82 -35.31 77.66

FLIGHT TIME 314.00 ARRIVAL DATE OCT 20 1965

DISTANCE 663.755 EARTH TO MARS

2.24 AZL 86.25 HCA 202.67 SHA 185.8g ECC .21102 ]NC 3.7488 vl 30.243

AZP 93.46 TAL 12.93 TAp 215.60 RCA 146.66 APO 225.12 v2 25.808

ETS 171.35 ZA( 92.01 ETA 179.40 ZkC 69.94 ETC 257.17 CLP 6Z.GA

VEL 11.630 pTH 2.04 VHp 3.406 DpA -6.11 RAp 159.11 ECC 1.2283

INJ RT A$C INJ AZNTH 1MJ TIME PO CST TIN IHJ 2 LAT IHJ 2 LONG

27.24 54.72 7 37 1 3594.3 -39.65 165.85

27.23 54.71 15 20 44 2110.8 -39.64 69.60

27.24 54.72 7 37 1 3594.3 -39.65 185.85

27.23 54.71 15 20 44 2110.8 -39.64 69.60

27.24 54.72 7 37 1 3594.3 -39.65 165.85

27.23 34.71 15 20 44 2110.8 -39.64 69.60

DIFFERENTIAL CCRRECTION$ MlD-COUR_AE EXECUTION ACCURACY oRBIT DETERMINAT|ON ACC_R&CY

TDE 3.4070 TRA -.4291 TC3-$.91T1 BAU 1.7085 SGT 6316.2 STIR 2183.0 SG3 1971.8 ST 5253.1 SR 1327.2 SS 3A03. O

RDE .8612 RRA .0888 RC3-2.3128 FAU .42200 RRT .9780 RRF .9916 RTF .9761 CRT .9947 CRS -.9998 CST -.9959

FOE 7.5040 FRA .5511 FC-26.372§ BSP 30043 _ 8793.4 R23 .1651 R13 ,9782 LSA 6392.2 MSA 275.3 SSA 16.8

80E 3.5141 BRA .4353 BC3 9.2121 FSP 6740 S_1 8782.3 SG2 441.9 THA 14.11 EL1 5416.5 ELI 131.8 ALF 14.12

LAUNCH DATE DEC 10 196,4

HELIOCENTRIC CONIC

RL 147.31LAL .00 LOL 77.98 VL

RP 214.08 LAP -1.47 _ 261.79 _p

RC 293.366 GL 34.61GP -14.66 ZAL

PLANETOCENTRIC C(_tlC

C3 13.514 VHL 3.676

LNCH AZNTM LNCH Title

50.42 6 33 2

129.S8 14 32 49

50.42 G 35 2

129.58 14 32 49

50.42 6 33 2

129.58 14 32 49

DIFFERENTIAL CORRECTIONS

TOE 3.3817 TRA -.4128 TC3-9.4028 BAU 1.7446

flOE .7933 RRA .0933 RC3-2.1977 FAU .41399

FOE 7.0922 FRA .6061 FC-26.3213 8_MP 30707

BDE 3.4736 BRA .4232 BC3 9.6562 FSP 6618

FLIGHT TIM( 316.00 ARRIVAL DATE OCT 22 1965

DISTANCE 687.981 EARTH TO MARS

32.987 GAL 2.17 AZL 86.37 HCA 203.85 SMA 185.96 ECC .21109 INC 3.6313 Vl 30.243

22,939 GAP -8.57 AZP 93.32 TAt. 12.48 TAp 216.33 RCA 146.71 APO 225.22 V2 23.644

60.74 ZAP 62.30 [TS 171.34 zAI[ 90.44 E7[ 179.00 ZAC 69.83 ETC 257.26 CLP 61.28

OLA 47.27 RAL 136.88 RAO 6367.5 V(L 11.615 PTH 2.04 VHp 3.433 DpA -5.27 RAP 159.29 ECC 1.2224

L-I TIME INJ LAT INJ L(_G INJ RT ASC INJ AZMTH INJ TIME PO cgT TIM IHJ 2 LAT |MJ 2 LONG

#177,90 -34.92 191.99 26.73 55.85 7 42 40 3577.9 -39.12 183.87

2715.81 -34.91 77.82 26.72 55.84 13 18 3 2115.8 -39.11 69.70

4177.90 -34,92 191.99 26.73 55.85 7 42 40 3577.9 -39.12 185.87

2715.61 -34.91 77.82 26.72 33.84 13 18 § 2115.8 -39.11 69.70

4177.90 -34.92 19t.99 26.73 55.85 7 42 40 3577.9 -39.12 183.87

2715.81 -34.91 77.62 26.72 55.84 15 18 5 2115.8 -39.11 69.70

MID-COURSE EXI[CUTIoR ACCURACY oRB1T DETERMINATION ACCURACY

SGT 8744.8 Sr_R 2045.9 SG3 1940.3 ST 5282.5 SR 1239.1 SS 3286.1

RRT .9773 RRF .9897 RTF .9764 CRT .9944 CRS -.g9g8 CST -.gg57

S_8 6980.9 R23 .1372 R13 .gT81 LSA 6337.4 MSA 275.4 SSA 17.8

SG1 8971.0 SG2 422.8 THA 12.91 EL1 5424.4 EL2 127.4 ALF 15.14

lg43



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC IO 1964

HELIOCENTRIC C(_AIC

RL 147.31 LAL .00

RP 213.77 LAP -1.49

RC 294.893 GL 33.92

PLANETOCENTRIC CONIC

CS 13.188 VHL 3.831

LNCH AZNTH LNCH TIME

51.63 6 39 14

128.37 14 30 23

51.63 6 39 14

128.57 14 30 23

51.63 6 39 14

128.37 14 30 23

FLIGHT TIME 318.00 ARRIVAL DATE OCT 24 1965

DISTANCE 892,215 EARTH TO MARS

LOL 77,98 VL 32,991 GAL 2,0g AZL 86,48 HCA 205,04 SMA 186,04 ECC ,21118 INC 3.5241 vl 30,243

LOP 282.97 VP 22.984 GAP -8.70 AZP 93.19 TAL 12.02 TAp 217,05 RCA 146.75 APO 225.33 V2 25.679

GP -13.8g ZAL 67.21 ZkP 60.93 ETS 171.34 ZAE 88.88 ETE 178.65 ZAC 70.56 ETC 257.33 CLP 59.97

DLA 46.35 RAL 157.35 RAD 6567.5 VEL 11.601 PTH 2.05 VHp 3.485 DpA -4.51 RAp 159.48 ECC 1.2170

L-1 TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

4161.89 -34.53 190.12 26.35 56.91 7 48 36 3561.7 -38.60 181.96

2721.36 -34.52 78.02 26.54 56.90 15 15 44 2121.4 -38.59 69.86

4161.69 -34.53 190.12 26.35 56.91 7 48 36 3561.7 -38.60 181.96

2721.36 -34.52 76.02 26.34 56.90 15 15 44 2121.4 -38.59 69.86

4161.69 -34.53 190.12 26.35 56.91 7 48 36 3561.7 -38.60 181.96

2721.36 -34.52 78.02 26.34 56.90 15 15 44 2121.4 -38.59 69.86

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTICtl ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.3584 TRA -.3920 TC3-9.8809 BAU 1.7802 8GT 8965.4 6GR 1919.6 $63 1904.9 8T 5310.3 SR 1160.9 SS 3170.5

ROE .7339 RRA .0987 RC3-2.0850 FAU .40453 RRT .9762 RRF .9875 RTF .9766 CRT .9941CRS -.9998 CST -.9955

FOE 6.8961 FRA .6728 FC-28.5602 BSP 31423 SGIB 9168.6 R23 .1483 R13 .9780 LSA 6286.7 MSA 275.9 SSA 18.8

BDE 3.4377 8RA .4042 6C310.0984 FSP 6486 861 9159_5 SG2 407.5 THA 11.83 EL1 5434.3 EL2 123.4 ALF 12.27

LAUNCH DATE DEC 10 1964 FLIGHT TIME 320.00 ARRIVAL DATE OCT 26 1965

NELI(_ENTRIC C_1C DISTANCE 696.456 EARTH TO MARS

RL 147.31LAL .00 L(_. 77.96 VL 32.996 GAL 2.01 AZL 86.57 HCA 206.22 SMA 186.12 ECC .21129 INC 3.4256 vl 30.248

RP 213.46 LAp -1.51 LOP 284.16 VP 23.030 GAP -8.95 A ZP 93.07 TAL 11.54 TAp 217.77 RCA 146.79 APO 225.44 V2 25.714

RC 295.805 GL 33.29 GP -13.18 ZAL 87.73 ZAP 59.60 ET9 171.35 2AE 87.35 ETE 178.55 ZAC 71.23 ETC 257.40 CLP 58.69

PLANETOCENTRIC CONIC

C5 12.884 VHL 3.589 DLA 45.47 RAL 157.99 RAO 6567.5 VEL 11.588 pTH 2.03 VHP 3.49g DpA -3.83 RAp 159.68 ECC 1.2120

LNCH AZNTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

52.81 6 45 41 4145.65 -34.12 188.31 26.08 57.91 7 54 47 3545.6 -38.08 180.11

127.19 14 28 12 2727.43 -34.11 78.28 26.08 57.90 15 13 40 2127.4 -38.07 70.09

52.81 6 45 41 4145.65 -34.12 188.31 26.08 57.91 7 54 47 3545.8 -38.08 180.11

127.19 14 28 12 2727,43 -34.11 78,29 26,08 57,90 15 13 40 2127.4 -38.07 70.09

52.81 6 45 41 4145.63 -34.12 188.31 26.08 57.91 7 54 47 3545.6 -38.08 180.11

127.19 14 28 12 2727.43 -34.11 78.28 26.08 57.90 15 13 40 2127.4 -38.07 70.09

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.3337 TRA -.3870 TC-10.3605 8AU 1.6168 8ST 9183.4 SGR 1803.9 863 1867.4 87 5331.9 SR 1090.8 $S 3054.2

RDE .6812 RRA .1042 RC3-1.9775 FAU .39485 RRT .9747 RRF .9848 RTF .9767 CRT .9937 CR8 -.9997 CST -.9952

FOE 6.3117 FRA .7428 FC-26.5308 BSP 32087 SG8 g358.9 R23 .1387 R13 .9779 LSA 6234.6 MSA 276.5 SSk 19.8

8OE 3.4026 6RA .3815 80310.5476 FSP 6334 SG1 9350.8 SG2 395.8 THA 10.86 ELI 5441.0 EL2 119.8 ALF 11.49

LAUNCN OATE OEC 10 1964 FLIGHT TIME 322.00 ARRIVAL DATE OCT 28 1965

HELIC_ENYRIC C_IC OISTANCE 700.704 EARTH TO MARS

RL 147,]1 LAL .O0 LOt. 77.98 VL 33,001 GAL 1,92 AZL 86.67 HCA 207.42 SMA 186.20 ECC ,21140 INC 3,$349 V! 30.243

RP 215.18 LAP -1.53 LOP 285.35 VP 25.075 GAP -8.98 kip 92.96 TAL 11.05 TAp 218.47 RCA 146.84 Apo 225.57 V2 25.746

RC 296.904 GL 32.71GP -12.55 2AL 68.51 ZAP 58.31ET8 171.36 ZAE 85.85 ETE 178.08 ZAC 71.86 ETC 257.45 CLP 57.45

PL&NETOCENTRIC CONIC

C5 12.608 VHL 3.550 DLA 44.81RAL 158.48 RAD 8567.5 VEL 11.578 pTH 2.02 VHp 3.555 DPA -5.21 RAp 159.89 ECC 1.2075

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

53.97 8 52 27 4129.58 -33.71 166.52 25.93 58.86 8 1 16 3529.6 -37.56 178.30

128.05 14 28 13 2734.13 -33.70 78.59 25.92 58.84 15 11 47 2134.1 -37.55 70.37

53.97 8 52 27 4129.56 -33.71 186.52 25.95 58.86 8 1 16 5529.6 -37.56 178.50

126.03 14 28 15 2734.13 -33.70 78.59 25.92 58.84 15 11 47 2134.1 -37.55 70.37

55.g7 6 52 27 4129.58 -33.71 186.52 25.93 58.86 8 1 16 3529.6 -57.56 178.50

126.03 14 26 15 2734.13 -33.70 78.59 25.92 58.84 15 11 47 2134.1 -37.55 70.37

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.308g TRA -.3557 TC-10.8376 BAU 1.8536 8GT 9397.6 SGR 1697.6 SG3 1827.9 ST 5349.5 SR 1027.8 SS 2939.7

ROE .6847 RRA .1100 RC3-1.8738 FAU .38480 RRT .9728 RRF .9817 RTF .9769 CRT .9933 CRS -.9997 CST -.9948

FOE 5.9435 FRA .8185 FC-26.4265 BSP 32779 968 9549.7 R23 .1285 R13 .9778 LSA 6183.7 HSA 277.4 SSA 20.7

80E 3.$892 BRA .3553 BC310.9984 FSP 6186 SG1 9541.9 SG2 387.2 THA 9.98 EL1 5446.1EL2 116.4 ALF 10.81

LAUNCH DATE DEC 10 lg64 FLIGHT TIME 324.00 ARRIVAL DATE OCT 30 1965

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

55.11 6 59 29 4113.43 -33.30

124.89 14 24 22 2741.45 -33.29

55.11 6 _9 29 4113.43 -33.30

124.89 14 24 22 2741.45 -33.29

55,11 6 59 29 4113.43 -33,30

124.89 14 24 22 2741.45 -33.29

DIFFERENTIAL CORRECT|ONS

TDE 5.2843 TRA -.2880 TC-11.3072 BAU 1.8894

RD( .5937 RRA .1162 RC5-1.7728 FAU .37423

FOE 5.5931 FRA .9022 FC-26.2388 8SP 33479

BDE 5.5375 8RA .5198 BC311.4453 FSP 6032

HELIOCENTRIC CONIC DISTANCE 704.960 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.96 VL 53.006 GAL 1.84 AZL 86.75 HCA 208.61 SNA 186.29 ECC .21154 INC 3.2510 vl 30.243

RP 212.87 LAp -1.56 LOP 288.55 VP 23.120 GAP -9.08 A ZP 92.85 TAL 10.55 TAp 219.16 RCA 146.88 APO 225.69 V2 25.782

RC 297.989 GL 32.17 GP -11.93 ZAL 68.93 ZAP 57.06 ETS 171.38 ZAE 84.38 ETE 177.85 ZAC 72.45 ETC 257.49 CLP 56.24

PLANETOCENTRIC CONIC

C3 12.348 VHL 3.514 DLA 43.77 RAL 159.13 RAD 6567.5 VEL 11.564 pTH 2.02 VHP 3.574 DpA -2.65 RAP 160.11ECC 1.2032

INJ LONG INJ RT ASC INJ AZIATH [NJ TIME PO C8T TIM INJ 2 LAT [NJ 2 LONG

194.76 25.87 59.76 8 8 3 3513.4 -37.03 176.52

78,96 25,86 59.75 15 10 4 2141,5 -37.02 70,72

184.76 25.87 5g.76 8 8 3 3513.4 -37.03 176.52

78.96 25.86 59,75 15 10 4 2141.5 -37,02 70,72

184.76 25.87 59.76 8 8 3 3513.4 -37.03 176.52

78,96 25,86 59.75 15 10 4 2141.5 -37,02 70.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9606.2 SGR 1599.3 863 1786.1 ST 5364.3 SR 972.0 ss 2828.0

RRT .9703 RRF .978D RTF .9769 CRT .9929 CRS -.9997 CST -.9944

SGB 9738.4 R23 .1182 R15 .9777 LSA 6135.1MSA 279.0 SSA 21.7

$G1 9730.9 SG2 382.0 THA 9.19 EL1 5450.5 EL2 115,4 ALF 10,20

1946



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCM DATE DEC 10 18G4

HELlO(ENTRE C CONIC

RL 147.31 LAL .00

RP 212.57 LAP -1.58

RC 299.051 GL 31._6

PLAN[TOCEMTR I C CONIC

C$ 12.107 VHL 3.480

LNCM AZMTH LNCH Title

$6.E$ • • 49

12S.7T 14 2Z 39

$8.E$ • 8 49

IE3.•7 14 22 39

SS.R3 T 8 48

FLIGHT TIN[ 3IS.DO ARRIVAL DATE NOV 1 19S5

DISTANCE 709.Z22 EARTH TO MARS

LOL 77.98 VL $3.011 GAL 1.75 AZL 86.83 HCA 209.85 SNA 1H.3T ECC .Zl169 INC S.1728 vl SO.Z43

LOP 287.75 VP 23.164 GAP -9.20 AZP 92.75 TAL 10.03 TAp 259.84 RCA 14E.22 APO 245.83 VE 23.815

GP -11.37 ZAL 69.61 ZAP 55.84 ET3 171.45 ZN[ 82.93 ETE 177.64 ZAC 73.00 ETC 257.52 CLP 55.06

DLA 42.8G RAL 158.84 RAD 6567.5 VEL 15.554 PTH Z.02 VHp 3.616 DpA -2.$4 RAp 160.35 ECC 1.1DOS

L-I TIM_ INJ LAT INJ I.(_iG INJ RT ARC INJ AZMTH INJ TIM_ PO CST TIM INJ E LAT INJ E LONG

409T.$5 -32.88 $83.02 Z5.89 60.63 8 15 7 3497.2 -33.51 174.7A

2749.45 -32.87 79.39 25,88 80.61 15 8 29 2549.4 -3R.50 71.13

4097.$5 -32.02 $83.02 25.80 60.63 8 $5 7 3487.E -38.51 174.76

274R.45 -32.07 79.39 25.88 60.65 $5 8 29 2149.4 -38.50 71.15

4097.$5 -32.88 $83.02 25.89 80.63 D $5 7 3497.2 -36.51 174.•6

125.77 14 24 39 ET4R.41 -32.87 79.39 25.88 60.61 $5 8 29

DIFFERENTIAL C(:RRECTION8 NIO-COURS(EXECUTION ACCURAC•

TDE 3.8567 TRA -.RS8| TC-I|.TT38 RAU $.9252 _T R810.5 _ $508.3 $4;3 $742.8

ROE .SSDT ItRA .1219 RC3--1.8753 FAU .38352 RRT .9t72 RRF .9737 RTF .9770

FOE 5.2338 FRA .8823 FC-SS.R933 BSP 34548 SCM 9925.8 R23 .$075 R$3 .9776

BADE 5.3040 MA .2838 B¢311.8943 FSP 58T1 SGS 9958.5 Sf_ 378.7 ?HA 8.47

LAUMCH OAT[ DEC $0 1944 FLIGHT TIRE 328_00

HELIOCENTRIC C_NIC DISTANCE 713.495

RL 147.31 LAL .O0 LOL 77.98 VL 33.018 GAL $.68 AZL 86.90 HCA Z|$.03 Sl4A $88.47 ECC .23386

RP 218.29 LAP -1.60 LOP 288.95 VP 23,207 GAP -9.32 AZP 92.66 TAL 9.50 TAp 220.55 RCA 246.96

NC SOO.1RO _ 31.$8 _ -$0.83 ZAL 70.33 zAP 54.68 ET8 171.44 ZAI[ 85.51 ETE $77.47 ZAC 73.52

PLAN(TOCENTRlC C_NIC

C3 11.865 _ 3.447 OLA 42.$6 RAL 160.$8 RAD 8SGT.5 VEL 15.544 PTH 2.05 VHP 3.859 OPA -1.88

AZNTH I.NCH TIME L-I TIME INJ LAT INJ i_ INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

S7.38 T 14 29 4080.81 -32.45 185.28 26.00 61.46 8 22 L_9 3480.6

18R.84 14 R1 1 2758.08 -32.44 78.87 25.88 65.44 15 8 58 2558.1

97.36 7 14 29 4080.85 032.45 185.22 26.00 65.46 8 22 Z9 3400.6

18R.64 14 21 $ 2758.08 -32.44 79.87 25.99 65.44 $5 8 59 2558.$

57.36 • 14 29 4080.81 -32.45 181.28 26.00 61.46 8 22 29 3480.6

124.64 14 21 1 2758.08 -32.44 79.87 25.88 65.44 $5 6 59 2152.$

DIFFERENTIAL C_MECTIQN8 MID-COURSE EX[CUTIQN ACCURAC•

TD( S.22810 TRA -.2084 TC-1R.2402 8AU 1.9607 $6T10051,7 $GR t424.8 $83 $699.$

ROE .5241 IRA .1278 RC3-1.5838 FAU .35274 RRT .9e35 RRF .SHSBT RTF .977|

FOE A.9895 FRA 1.0838 FC'25.6889 BSP 34834 $8810112.6 R23 .0968 R13 .9776

DOE 5.2752 BRA .2444 8C312.3420 FSP 5753 SG$10505.5 _d;2 377.7 THA 7.82

2548.4 -38.50 71.13

ORBIT DETERMINATION ACCURACY

ST 5375.1 SIN 92t.1 SS 2714.9

CRT .9828 CRS -.8998 CST -.8840

LSA 8085.8 MSA 280.2 SDA ZS.G

EL$ 5448.4 EL2 $$0.4 ALF 9.86

AI_[VAL DATE NOV 3 1985

EARTH TO NARD

INC 3.1005 Vl 30.243

APO 225.97 V2 25.847

ETC 257.55 CLP 55.92

RAp 160.61 [CC 1.1956

INJ 2 LAT INJ 2 LONG

-35.98 175.01

-35.97 71.80

-35.98 173.01

-35.97 TI.80

735.98 175.01

-35.8• 71.80

ORBIT DETERMINATION ACCURAC•

875374.8 SR 875.9 $5 2605.5

CRT .8922 CRS -.9996 CDT -.8935

LSA 8030.2 MSA 281.5 SSA 25.5

EL$ 5444.5 EL2 107.5 ALF 9.19

LA_CH DATE DEC 10 1984

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP Z12.01 LAP -1.82

RC 301.1S? GL 30.74

PLANETOCENTRIC CONIC

C3 11.674 VHL S.417

LMCH A_TH LNCN TIME

56.48 • 24 28

121.52 14 19 24

58.48 T 22 28

121.52 14 19 24

58.48 ? 22 48

IZ1.52 14 1D 24

FLIGHT TIN( 530.00 ARRIVAL DATE NOV 5 1965

LO(. 77.98 VL

LOP 250.15 VP

GP -10.$7 ZAL

DISTANCE 717.766 EARTH TO MARS

33.021 GAL 1.56 AZL 86.97 HCA 212.21 SNA 186.56 ECC .21204 1NC 3.0323 V1 $0.243

23.251 GAP -9.43 AZ1P 92.57 TAL 8.96 TAp 221.17 RCA 147.00 APO 226.12 V2 25.879

71.10 ZAp 53.52 [TS |75.47 zAE 80.$Z (TE 177.31 ZAC 74.01 (TC 257.57 CLP 52.81

DLA 41.37 RAL 181.39 RAD 8587.4 V(L 11.535 PTH 2.01YHP 3.704 OPA -1.28 RAP 160.89 ECC 1.1921

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4083.69 -32.01 179.53 26.18 62.28 8 30 12 3463.? -35.44 /171.25

2787.54 -52.00 80.42 26.$7 82.25 15 5 32 2187.5 -$5.43 72.14

4083.69 -32.01 179.65 26.18 $2.26 8 30 $2 3463.7 -35.44 171.25

2787.54 -32.00 60.42 26.$• 82.25 15 5 32 2167.5 -35.48 72.14

4063.69 -32.01 $79.53 26.$8 62.26 8 30 $2 3463.7 -3S.A4 171.25

276•.54 -32.00 80.42 26.$7 62.25 15 5 32 2167.5 -55.43 72.14

DIFFERENT|AL CORRECTIONS MID-C.OURS( EXECUTION ACCURAC•

TOE 3.1970 TRA -.1555 TC-12.7027 BALI 1.9981 SG710208.$ _ $347.4 K3 1654.7

RD( .4944 flRA .1535 RC3-1.4920 FAU .34195 RRT .9590 RRF .9629 flTF .9771

FOE 4.6151FRA 1.1475 FC-25.3801 8SP 35471 $8810298.8 R23 .0888 R13 .9775

DOE 3.2850 8RA .2048 6C312.7900 FSP 5548 $¢;150289.9 SGZ 378.8 ?HA 7.22

LAUNCH DATE DEC 10 1924 FLIGHT TIME 332.00

HELIOC[NTRIC C(_4IC DISTANCE 722.048

RL 147.51LAL .00 LOL 77.88 VL 33.02? GAL $.47 AZL 87.03 HCA 253.42 SMA 186.65 ECC

RP 211.78 LAp -1.65 LOP 295.38 VP 23.283 GAP -9.54 AZP 82.48 TAL 8.40 TAp 221.82 RCA

RC 302.203 GL 30.$1 8P -9.92 ZAL 75.91 ZAP 52.41 [TS $71.51 ZNE 78.76 ETE 177.17 ZAC

PLANETOCENTR|C CONIC

C3 11.478 VHL S.588 OLA 40.59 RAL 182.24 RAO 6387.4 V1EL 11.$27 pTH 2.01VHp 3.7510pA -.92

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ tONi; INJ RT ARC INJ AZMTH "INJ TIME PO CST TIM

59.62 ? 30 49 4048.31 -35.58 177.76 26.43 65.04 6 38 15 3446.S

120.58 14 17 47 27•7.86 -35.55 81.03 26.43 65.02 $5 4 S 2177.9

59.62 • 30 48 4046.35 -31.58 $77.76 26.43 63.04 6 38 15 3446.5

120,$8 14 17 d? 2777.86 -31.55 81.03 28.43 63.02 25 4 5 2177.9

59.62 ? 30 49 4046.51 -31.56 $77.76 26.43 63.04 6 38 15 S446.S

120.38 14 17 47 2777.68 -31.55 81.03 26.43 63.02 15 4 5 2177.9

DIFFERENTIAL CORRECTION5 MID-COURSE EXECUTION ACCURACY

TD[ 3.1640 TRA -.0968 TC-13.1599 BAU 2.0309 SGT$0405.4 SGR 1275.2 $83 $610.1

RDE .4677 RRA .1389 RC3-1.4057 FAu .33122 tiNT .9537 RRF .9583 RTF .9770

FOE 4.$134 FRA 1.2317 FC-24.9828 BSP 36145 SG810476.4 R23, .0772 RI3 .9774

80E 5.1984 8RA .1692 BCS13.2346 FSP 5392 $8110472.5 $82 381.3 THA 6.68

ORBIT DETERMINATION ACCURACY

ST 5366.5 SR 834.5 SS 2494.6

CRT .9919 CRS -.9995 CDT -.9928

LEA 5975.S MDA 263.4 SEA 24.4

EL1 5432.0 ELI 104.7 ALF 8.77

ARRIVAL DATE NOV ? 1965

EARTH TO MARS

.25224 INC 2.9685 V1 50.245

147.04 APO 226.27 V2 25.911

74.48 ETC 257.58 CLP SI,75

RAp 161.18 ECC 1.1889

|NJ 2 LAT INJ 2 LONG

-34.90 16g.48

-54.89 72.?5

-54.90 169.48

-54.89 72.75

-34.90 189.48

-34,89 72.?5

ORBIT DETERMINATION ACCURACY

ST 5558.0 SR •97.0 SS 2584.9

CRT .9918 CRS -.9994 CST -.g921

LSA 5g11.8 MSA 285.5 SSA 25.3

EL1 $416.0 EL2 101.8 ALF 8.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH OATE DEC 10 1964

HELIO£ENT RIC CONIC

RL 147.31 LAL .00 LOL 77.98 VL 33.032 GAL

RP 211.47 LAP -1.65 LOP 292.57 VP 23.335 GAP

RC 303.228 GL 29.91 GP -9.50 ZAL 72.77 ZAP

PLAN(TOCENTRIC CONIC

C3 11.295 _ML 3.361

LNCH AZMTH LMCH TIME

60.77 7 39 55

119.23 14 16 5

60.77 7 36 55

119.23 14 16 5

60.77 T 39 35

119.23 14 16 5

DIFFERENTIAL C_RRECTION6

TOE 3.1295 TRA -.0321 TC-13.6092 BAU 2.0647

NDE .4441 RRA .1442 RC3-1.3220 FAU .32042

FOE 4.0L_95 FRA 1.3121 FC-24.5602 BSP 36600

BO( 3.1608 BRA .1477 BC313.6732 FSP 5231

FLIGHT TIRE 334.00 ARRIVAL DATE NOV 9 1965

LAUNCH DATE DEC 10 1964

DISTANCE 726.336 EARTH TO MARS

1.37 AZL 87.09 HCA 214.65 SMA 186.75 ECC .21246 INC 2.9086 vl 30.243

-9.65 AZP 92.39 TAL 7.83 TAp 222.46 RCA 147.07 APO 226.43 V2 25.941

51.33 ETS 171.54 ZAE 77.43 ETE 177.05 ZAC 74.92 ETC 257.58 ELF 50.69

OLA 39.81RAL 163.12 RAO 6567.4 VEL 11.519 PTH 2.01VHP 3.800 Dpk -.60 RAp 161.49 ECC 1.1859

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

4028.23 -31.10 175.96 26.75 65.79 8 46 43 3428.3 -34.35 167.68

2789.25 -31.09 81.75 26.75 63.78 15 2 34 2189.3 -34.34 73.45

4028.25 -51.10 175.96 26.75 63.79 8 46 43 3428.3 -34.35 167.68

2789.25 -31.09 81.75 26.75 63.78 15 2 34 2189.3 -34.34 73.45

4026.25 -31.10 175.96 26.75 63.79 8 46 43 3428.3 -34.35 167.68

2789.25 -31.09 81.73 26.75 65.78 15 2 34 2189.3 -34.34 73.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

66710589.9 SGR 1210.4 663 1565.2 ST 5342.4 SR 763.6 SS 2279.1

RRT .9475 RRF .9486 RTF .9771 CRT .9914 CRS -.9995 CST -.9913

SG810658.9 R23 .0677 R15 .9774 LSA 5851.1MSA 287.2 9SA 26.2

66110651.9 SG2 384.9 THA 6.19 ELI 5395.8 ELI 98.8 ALF 8.07

FLIGHT TIME 336.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC DISTANCE 730.627 EARTH TO MARS

RL 147.81 LAL .00 LOL 77.98 VL 33.038 GAL 1.27 AZL 67.15 HCA 215.84 SMA 185.85 ECC .21270 INC 2.8521 vl 30.243

RP 211.20 LAP -1.67 LOP 293.79 VP 23.377 GAP -9.76 AZP 92.31 TAt. 7.25 TAp 225.09 RCA 147.11 APO 226.59 V2 25.971

RC 304.242 GL 29.52 GP -9.11 ZAL 73.66 ZAP 50.28 (76 171.58 ZAE 76.12 ETE 176.95 ZAC 75.34 ETC 257.58 CLP 49.67

PLAN[TOCEMTRIC CONIC

CS 11.124 VHL 3.555 OLA 39.03 RAL 164.05 RAD 6567.4 VEL 11.511 PTH 2.01 VHP 3.849 DpA -.32 RAp 161.82 ECC 1.1831

LNCM AZI4TN LNCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.94 7 48 47 4009.45 -30.63 174.11 27.14 64.53 8 55 37 3409.5 -33.78 165.83

116.06 14 14 17 2801.75 -30.62 82.51 27.I3 64.52 15 0 59 2201.7 -35.77 74.24

61.94 7 48 47 4009.45 -30.63 174.11 27.14 64.55 8 55 37 3409.5 -33.78 165.83

116.06 14 14 17 2801.75 -30.62 82.51 27.13 64.52 15 0 59 2201.7 -33.77 74.24

61.94 7 46 47 4009.45 -30.65 174.11 27.14 64.55 8 55 57 3409.5 -33.78 165.83

116.06 14 14 17 2801.75 -30.62 82.51 27.13 64.52 15 0 59 2201.7 -35.77 74.24

DIFFERENTIAL C4_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.1068 111A .0551 TC-13,9952 8AU 2. 0893 SGT10755.4 SGR 1149.3 SG5 1515.5 ST 5347.3 SR 737.3 SS 2195.5

ROE .4249 RRA .1520 RC5-1.2817 FAU .30767 RRT .9391 RRF .9599 RTF .9769 CRT .9913 CRS -.9992,C5T -.9903

FDE 3.7621 FNA 1.4585 FC-23.9454 6SP 37855 6_10816.6 R23 .0618 R13 .9771 LSA 5819.8 MSA 293.5 SSA 26.6

DOE 3.1372 BRA .1617 8C514.0493 FSP 5155 S6110809.4 SG2 592.8 THA 5.74 EL1 5397.0 EL2 95.9 ALF 7.79

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31 LAb .OD

RP 210.95 LAp -1.69

RC 305.247 GL 29.15

PLANETOCENTRIC CONIC

C3 10.995 VML 3.311

LMCH AZMTH LMCH 71ME

63.14 7 58 27

116.66 14 12 16

63.14 7 58 27

116.86 14 12 18

63.14 7 58 27

116.66 14 12 18

FLIGHT TIME 338.00 ARRIVAL DATE NOV 13 1965

DISTANCE 754.927 EARTH TO MARS

LOL 77.98 VL 33.044 GAL 1.17 AZL 87.20 HCA 217.06 SMA 186.95 ECC .21296 INC Z.7986 vl 30.243

LOP 295.01 VP 23.418 GAP -g.87 AZF 92.25 TAL 6.65 TAp 223.71 RCA 147.14 Apo 226.77 v2 26.001

GP -8.75 ZAL 74.63 ZAP 49.28 ETS 171.62 ZAE 74.84 ETE 176.86 ZAC 75.74 ETC 257.57 CLP 48.68

OLA 38.25 RAL 165.01RAD 6567,4 VEL 11.504 PTH 2.00 VHp 5.901DpA -.07 RAp 162.17 ECC 1.1804

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

3989.74 -30.15 172.21 27.58 65.25 9 4 57 3389.7 -53.21 183.94

2815.54 -50.15 85.39 27.57 65.24 14 59 14 2215.5 -33.20 75.12

3989.74 -50.15 172.21 27.58 65.25 9 4 57 3389.7 -33.21 183.94

2815.54 -30.13 85.39 27.57 65.24 14 59 14 2215.5 -33.20 75.12

3969.74 -30,15 172.21 27.58 65.25 9 4 57 3389.7 -33.21 163.94

2815.54 -30.13 83.39 27.57 65,24 14 59 14 2215.5 -33.20 75.12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.0591 TRA .1220 TC-14.4621 BAU 2.1267 SGT10946.3 9GR 1093.7 SG3 1475.6 ST 5301.6 SR 707.3 SS 2079.7

ROE .4042 RRA .1556 RC5-1.1594 FAU .29824 RRT .9312 RRF .9300 RTF .9769 CRT .9912 CRS -.9989 CS7 -.9892

FOE 3.5096 FRA 1.4929 FC-23.5462 8SP 38284 SG811000.6 R23 .0525 R15 .9771 LSA 5731.1 MSA 293.9 SSA 27.6

DOE 3.0657 8RA .1977 BC314.5085 FSP 4954 66110995.6 662 397.0 THA 5.32 EL1 5347.8 Eb2 92.6 ALF 7.54

LAUklCH DATE DEC 10 1964

HELIOCENTRIC C(_iIC

RL 147.31 LAL .DO LOL 77.98 VL 33.050 GAL

RP 210.70 LAP -1.70 LOP 296.23 VP 23.458 GAP

RC 306.243 GL 28.80 GP -8.40 ZAL 75.62 ZAP

PLANETOCENTRIC CONIC

FLIGHT TIM( 340.00 ARRIVAL DATE NOV 15 1965

DISTANCE 739.233 EARTH TO MARS

1.06 AZL 87.25 HCA 218.26 SMA 187.06 ECC .21324 INC 2.7480 vl 30.243

-9.97 AZP 92.16 TAL 6.04 TAp 224.32 RCA 147.17 APO 226.95 Y2 26.029

48.27 ETS 171.65 ZAE 73.59 ETE 176.78 ZAC 76.13 ETC 257.56 ELF 47.71

C3 10.81_ VHL 3.289 DLA 37.46 RAL 16Q.01 RAD 6567.4 VEL 11.498 PTH

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

170.24 28.07 65.96 9 14 48

84.36 28.07 65.95 14 57 17

170.24 28.07 65.96 9 14 48

84.38 28.07 65.95 14 57 17

170.24 28.07 65.96 9 14 48

84.36 26.07 65.95 14 57 17

MID-COURSE EXECUTION ACCURACY

86711130.6 SGR 1042.9 9G3 1431.6

RRT .9218 RRF .9190 RTF .9769

6(,811179.4 R25 .0448 R13 .9771

SG111172.1 9G2 402.9 THA 4.94

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

64.37 8 8 59 3968.95 -29.84

115.63 14 10 6 2680.80 -29.63

64.37 8 8 39 3968.95 -29.64

115.63 14 10 6 2830.80 -29.63

64.37 8 8 39 3968.93 -29.64

115.63 14 10 6 2830.80 -29.63

DIFFERENTIAL CORRECTIONS

TOE 3.0112 TRA .1996 TC-14.9096 8AU 2.1618

RD( .3862 RRA .1599 RC3-1.0877 FAU .26652

FOE 3.2507 FRA 1.5626 FC-23.0926 B_P 38825

DD( 3.0358 BRA .2557 BC314.9492 FSP 4789

2.00 VHp 5.954 OpA .15 RAp 162.54 ECC 1.1780

PO CST TIM INJ Z LAT ]NJ 2 LONG

3368.9 -32.62 161.98

2230.8 -32.61 76.12

5568.9 -32.62 161.98

2250.8 -32.61 76.12

3368.9 -32.62 161.98

2230.8 -32.61 76.12

ORBIT DETERMINATION ACCURACY

ST 5255.7 SR 681.3 SS 1972.3

CRT .9915 CRS -.9986 CST -.9879

LSA 5646.9 MsA 296.2 SSA 28.5

EL1 5298.9 EL2 89.1 ALF 7.32

1948



JPL TM 33-100 EARTH--MARS TRAJEC-rORIES (VOL. 1. 19643

LAUNCH DATE DEC 10 1964
FLIGHT TIME 342.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC DI STANCE 743.544

RL 147.31 LAb .gO LOL 77.98 VL 33.056 GAL .95 AZL 87.30 HCA

RP 210.46 LAp -1.72 LOP 297.45 Vp 23.496 GAp -10.07 AZP 92.08 TAL

RC 307.229 ;L 28.45 GP -8.08 ZAL 76.65 ZAp 47.31ETS 171.69 ZAE

PLANETOCENTRIC CONIC

C3 10.680 VHL 3.268 DLA 36.67 RAL 167.05 RAD 6567.4 VEL 11.492 PTH

LNCH AZNTM LNCH TIME L-I TIME INJ LAT

85.66 8 19 29 3946.64 -29.13

114.34 14 7 32 2847.90 -29.11

65.66 8 19 29 3946.64 -29.13

114.34 14 7 32 2847.90 -29.11

65.66 8 19 29 3946.64 -29.13

114.34 14 7 32 2847.90 -29.11

DIFFERENTIAL CORRECTIONS

TOE 2.9605 TRA .2827 TC-15.3417 BAU 2.1953

ROE .3698 RRA .1638 RC3-1.0168 FAu .27860

FOE 3.0016 FRA 1.6273 FC-22.5842 BSlP 39351

ROE 2.9835 BRA .3267 BC315.3753 FSP 4617

EARTH TO MARS

219.50 SMA 187.17 ECC .21354 INC 2.7000 vl 30.243

5.41 TAp 224.92 RCA 147.20 APO 227.13 V2 26.057

72.36 ETE 176.71 ZAC 76,50 ETC 257.54 CLP 46.78

2.00 VHP 4.006 DPA .33 RAp 162.93 ECC 1.1758

INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

168.17 28.63 66.66 9 25 15 3346.6 -32.02 159.92

85.51 28.62 66.64 14 54 59 2247.9 -32.01 77.26

168.17 26.63 66.66 9 25 15 3346.6 -32.02 159.92

85.51 28.62 66.64 14 54 59 2247.9 -32.01 77.26

168.17 28.63 66.66 9 25 15 3346.6 -32.02 159.92

85.51 28.62 66.64 14 54 59 2247.9 -32.01 77.26

MIDoCOURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG711308.0 SCaR 995.1 SG3 1388.4 ST 5202.5 SIR 657.5 $S 1865.7

RRT .9109 RRF .9065 RTF .9769 CRT .9914 CRS -.9980 CST -.9863

Sr_1|351.7 R23 .0373 R13 .9771 LSA 5557.8 MSA 298.1 SSA 29.4

$4;111344.5 $62 409.2 THA 4.59 EL1 5243.2 EL2 85.4 ALF 7.14

LAUNCH DATE DEC 10 1964
FLIGHT TIM( 344.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC C(_AIC DISTANCE 747.860

RL 147.31LAL .OD LOL 77.98 VL 33,062 GAL .84 AZI. 67.35 HCA

RP 210.22 LAp -1;73 LOP 298.66 VP 23.537 GAP -10.17 AZP 92.01 TAL

RC 308.206 GL 28.11GP -7.78 ZAL 77.73 ZAP 46.38 ET3 171.72 ZAE

PLANETOCENTRIC CONIC

EARTH TO MARS

220.73 S44A 187.27 ECC .21386 INC 2.6542 Vl 30.243

4.78 TAp 225.50 RCA 147.22 APO 227.32 V2 26.085

71.15 ETE 176.65 ZAC 76.86 ETC 257.51 CLP 45.87

C3 10.554 VHL 3.249 DLA 33.87 RAL 168.12 RN) 6567.4 VEL 11.467 PTH 2.00 VHP

LNCN AZMTH LN(M TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

66.99 8 30 58 3922.78 -28.59 166.00 29.23 67.34 9 36 21

113.01 14 4 34 2866.93 -28.58 86.76 29.23 67.33 14 52 21

66.99 8 30 58 3922.78 -28.59 166.00 29.23 67.34 9 36 21

113.01 14 4 34 2866.93 -28.56 66.76 29.23 67.33 14 52 21

66.99 8 30 58 3922.78 -28.59 165.00 29.23 67.34 9 36 21

113.01 14 4 34 2866.93 -28.56 86.78 29.23 67.33 14 52 21

DIFFERENTIAL CCRRECTION$ MID-DOUR|ME EXECUTION ACCURACY

TOE 2.9076 TRA .3740 TC-15.7573 BAU 2.2273 64;T11479.4 SGR 951.3 SG3 1345.5

ROE .3551RRA .1681RC3 -.9475 FAU .26670 RRT .6985 RRF .8925 RTF .9769

FDE 2.7654 FRA 1.6R77 FC-22.0411BSP 39920 66813518.8 R23 .0311 R13 .9770

ROE 2.9292 BRA .4100 BC315.7857 FSP 4463 SG111511.2 $62 416.5 THA 4.26

4.063 DPA .48 RAP 165.35 ECC 1.1737

PO CST TIN |NJ 2 LAT INJ 2 LONG

3322.8 -31.40 157.76

2266.9 -31.39 78.54

3322.8 -51.40 157.76

2266.9 -31.$9 78.54

3322.8 -31.40 157.7G

2266.9 -31.39 78.54

ORBIT DETERMINATION ACCURACY

ST 5142.9 SIR 636.1 SS 1762.3

CRT .9916 CR$ -.9972 CST -.9843

LSA 5465.2 MSA 301.5 $$A 3002

EL1 5181.5 EL2 81.5 ALF 6.99

LAUNCH DATE DEC 10 1964
FLIGHT 11M( 346,00 ARRIVAL DATE NOV 21 1985

HELIOCENTRIC CONIC

RL 147.31 LAL .DO LOL 77.98 VL 33.069 GAL 30.243

RP 209.$9 LAP -1.75 LOP 299.90 VP 23,575 GAP -10.27 AZP 91.84 TAL 4.12 TAp 226.08 RCA 147.25 APO 22?.52 26.111

RC 309,174 GL 27.76 GP -7.50 ZAL 76.64 ZAP 45.47 ET3 171.76 ZAE 69.97 ETE 176.60 ZAC 77.21ETC 257.49 44.98

PLANETOCENTRIC CONIC

C3 10.439 VHL 3.2310LA 35.06 RAL 169.22 RAO 6567.4 VEL 11.482 PTH 2.00 VHp 4.119 DPA .61 RAP 163.76 ECC 1.1718

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

68.40 8 43 16 3896.86 -28.03 163.68 25.89 68.02 9 48 13 3296.9 -30.76 155.46

111.60 14 1 3 2888.43 -28.02 88.22 29.89 66.01 14 49 12 2288.4 -30.75 80.01

68.40 8 43 16 3896.66 -28.03 163.68 29.89 66.02 9 48 1_ 3296.9 -30.76 155.46

111.80 14 1 3 2868.43 -28.02 86.22 29.89 66.01 14 49 12 2288.4 -30.75 80.01

68.40 6 43 16 3896.86 -28.03 163.66 29.89 68.02 9 48 13 3296.9 -30.76 155.46

111.60 14 1 3 2886.43 -28.02 86.22 29.89 66.01 14 49 12 2288.4 -30.75 80.01

DISTANCE 752.160 EARTH TO MARS

• 7$AZL 87.39 HCA 221.95 SMA 167.39 ECC .21420 IRC 2.6108 V1

V2

CLP

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8524 TRA .4707 TC-16.1622 BAU 2.2589 SGT11649.1 SGR 911.4 SG3 1303.3 ST 5077.2 SR 617.3 88 1664.9

ROE .3422 RRA .1721 RC3 -.8802 FAU .25891 RRT .8844 RRF .6770 RTF .9769 CRT .9920 CR8 -.9959 CST -.9820

FDE 2.5464 FRA 1.7650 FC-21.4722 BS4 s 40475 _1t684.7 R23 .0256 R13 .9769 LSA 5370.0 MSA 304.9 SSA 31.0

ROE 2.8729 BRA .5012 BC316.1861 F_P 4306 _111676.R _2 424.4 THA 3.96 EL1 5114.0 EL2 77.3 ALF 6.88

LAONCH DATE DEC 10 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC CONIC DISTANCE 756.505 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 33.075 GAL _ .61AZL 87.43 MEA 223.19 SNA 187.50 ECC .21457 INC 2.5689 Vl 30.243

RP 209.77 LAp -1.76 LOP 301.14 VP 23.612 GAP -10.37 AZP R1.67 T_L 3.46 TAp 226.64 RCA 147.27 APO 227.73 V2 26.137

RC 310.132 GL 27.46 r_p -7.23 ZAL 80.00 ZAP 44.59 ETS 171.79 ZAE 68.81 ETE 176.55 ZAC 77.54 ETC 257.46 CLP 44.12

PLANETOCENTRIC CONIC

C3 10.535 VHL 3.215 DLA 34.24 RAL 170.35 RAO 6567.4 VEL 11.477 PTH 2.00 VHP 4.177 DpA .71 RAp 164.20 ECC 1.1701

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

69.89 8 56 30 3868.40 -27.46 t61.19 30.60 68.69 10 O 59 3268.4 -30.10 152.99

110.11 13 56 51 2912.85 -27.45 89.88 30.59 68.68 t4 45 23 2312.9 -30.09 81.68

69.89 8 56 30 3868.40 -27.46 161.19 30.60 68.69 10 0 59 5268.4 -30.10 152.99

110.11 13 56 51 2912.85 -27.45 89.88 30.59 66.68 14 45 23 2312.9 -30.09 81.68

69.89 8 56 30 3868.40 -27.46 16|.19 30.60 68.69 10 0 59 3268.4 -30.10 152.99

110.11 13 56 51 2912.85 -27.45 89.88 30.59 66.68 14 45 23 2312.9 -30.09 81.68

DIFFERENTIAL CORRECTIONS NID-COURS[EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.7938 TRA .5738 1C-11.5539 BAU 2.2900 SGT11815.6 SGR 874.9 SG3 1262.1 ST 5003.2 SR 599.9 SS 1567.6

RDE .3304 RRA .1759 RC3 -.6156 FAU .24946 RRT .8669RIRF .8600 RTF .9768 CRT .9925 CRS -.9941 CST -.9792

FDE 2.3340 FRA 1.8293 FC-20.6962 BDP 41055 Sr_11847.9 R23 .0203 RI3 .9769 LSA 5268.1MSA 308.7 SSA 31.8

BDE 2.8132 BRA .6002 BC316.5739 FSP 4162 SG111840.0 SG2 432.2 THA 3.69 ELI 5038.5 EL2 72.7 ALF 6.79

1949



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 10 1964 FLIGHT TIME ]50.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC

RL 147.31 LAL .00 LOL 77.98 VL

Re 209,55 LAP -1,77 LOP 302.37 Vp

RC 311.080 GL 27.14 GP -6.98 ZAL

PLANETOCENTRIC CONIC

C3 10.242 VHL 3.200

LNCH AZMTH LNCN TIME

71.49 9 10 54

108.51 13 51 42

71.49 9 10 54

108.51 15 51 42

110.00 14 55 57

110.00 15 5 49

DIFFERENTIAL CORRECTIONS

TDE 2.7515 TRA .6826 TC-16.9317 BAU 2.3208

ROE ,3198 RRA ,1795 RC3 -,7528 FAU ,24016

FOE 2.1326 FRA 1.8914 FC-Z0.2991BSP 41609

SDE 2.7502 BRA .7058 BC316.9484 FSP 4021

DISTANCE 760,834 EARTH TO MARS

33,082 GAL ,49 AZL 87,47 HCA 224,42 SMA 187.61 ECC ,21496 INC 2,5290 Vl 30,243

23.649 GAP -10.46 AZP 91.81 TAL 2.78 TAp 227.20 RCA 147.28 APO 227.94 V2 26.162

81,21 ZAp 4],73 ETS 171,82 ZAE 67,67 ETE 176.51 ZAC 77,87 ETC 237,42 CLP 45,28

DLA 33.41 RAL 171.51 RAD 6567.4 VEL 11.475 pTH 1.99 VHp 4.236 DpA .78 RAp 164.66 ECC 1.1686

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3836,71 -26,87 158,47 31,35 69,35 10 14 51 3236,7 -29,42 150,28

2940,92 -26,85 91,81 31,55 69,54 14 40 43 2340,9 -29,41 83.63

3836,71 -26,87 158.47 ]1,35 69,35 1014 51 ]2]6,7 -29,42 150,28

2940,92 -26,85 91.81 51.35 69,34 14 40 45 2540,9 -29,41 83,63

2744,04 -31.05 78,07 32,89 74,92 15 41 41 2144.0 -32.80 69,29

3081,58 -22,82 100,80 29,42 63,83 13 57 11 2481,6 -26,14 93,22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT11979.§ SGR 841.6 863 1221.4 ST 4920.7 8R 584.3 SS 1473.5

RRT .8516 RRF .8412 RTF .9768 CRT .9932 CRS -.9914 CST -.9758

SGI812009.1 RZS .0158 R13 .9768 LSA 5160.1 MSA 313.1 SSA 52.5

S6112001.0 SG2 440,4 THA 3,43 ELI 4954.8 EL2 67.7 ALF 6.73

LAUNCH DATE DEC 10 1964 FLIGHT TIME 352,00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC

RL 147,31 LAL .00

RP 209,34 LAp -1,78

RC 312.019 GL 26.81

PLANETOCENTRIC CONIC

C3 10.161 VHL 3.188

LNCH AZMTH LNCH TIME

73.22 9 26 41

106.78 13 45 24

73.22 9 26 41

106.78 13 45 24

110.00 15 25 9

110.00 12 46 6

DIFFERENTIAL CORRECTIONS

TOE 2.6659 TRA .7993 TC-17.2857 BAU 2.3500

ROE .3104 RRA .1831RC3 -.6907 FAU .23077

FOE 1.9412 FRA 1.9542 FC-19.6617 BSP 42150

BDE 2.6839 BRA .8200 BC317.299] FSP 3875

DISTANCE 765,168 EARTH TO MARS

LOt. 77,98 VL 33,088 GAL ,37 AZL 87,51 HCA 225,65 SMA 187,73 ECC .21537 INC 2.4907 Vl 30,243

LOP 303.61 VP 23.685 GAP -10.56 AZP 91.74 TAL 2.09 TAp 227.74 RCA 147.30 Apo 228.16 V2 26.186

GF -6.74 ZAL 82,45 ZAp 42,90 ETS 171,85 ZAE 66,56 ETE 176,48 ZAC 78,18 ETC 257,38 CLp 42.47

DLA 52,56 RAL 172,70 RAD 6567,4 VEL 11,470 PTH 1,99 VHp 4,296 DpA ,83 RAp !65,14 ECC 1,1672

L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5800,98 -26.2] 135,46 32,15 70,01 10 30 2 3201,0 -28.73 147,30

2973,44 -26.24 94,06 32.1] 70,00 14 34 57 2373,4 -28.72 85.90

3800,98 -26,2§ 155,46 32,1] 70,01 10 30 2 3201,0 -28,73 147,30

2973,44 -26,24 94,06 32,15 70,00" 14 34 57 2373,4 -28,72 85.90

2665,91 -32,29 72,32 34,13 78,12 16 9 34 2065,9 -33,59 63,33

5136,]1 -20,50 105,37 29.37 62,03 13 38 43 2556,5 -24,07 98,06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12137,1 SGR 811,0 SG3 1180,4 5T 48]0,4 SR 570.3 SS 1382.7

RRT .8322 RRF .8207 RTF .9767 CRT .9939 CRS -.9876 CST -.9715

S6812164,2 R23 ,0122 R13 ,9767 LSA 5046.5 MSA 318.4 SSA 3].2

SGl12155,9 SG2 448,9 THA ],19 EL1 486].5 EL2 62.4 ALF 6.69

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP 209.14 LAP -1.79

RC 312.950 GL 25.49

PLANETOCENTRIC CONIC

C3 10.091 VHL 3.177

LNCH AZMTH LNCH TIME

75.14 9 44 24

104,86 13 37 23

75.14 9 44 24

104.86 13 ]7 2]

110.00 15 48 42

110.00 12 32 15

FLIGHT TIME 554.00 ARRIVAL DATE NOV 29 1965

DISTANCE 769,501 EARTH TO MARS

LOL 77.98 VL 35,095 GAL ,24 AZL 87,55 HCA 226,89 SMA 187,85 ECC ,21581 INC 2.4540 vl 30.243

LOP ]04.84 VP 2].720 GAP -10,65 AZP 91,68 TAL 1,38 TAp 228,27 RCA 147.31APO 228.]8 V2 26.209

GP -6.52 ZAL 83,73 ZAP 42.09 ETS 171,88 ZAE 65,46 ETE 176,45 ZAC 78.49 ETC 257,34 CLP 41,67

DLA 31.69 RAL 173.91 RAD 6567.4 VEL 11.466 PTH 1.99 VHp 4.356 DpA .86

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3759.47 -25.61 152.04 3].01 70.66 10 47 ] 3159.5

5012.18 -25,60 96,76 33.00 70,65 14 27 ]5 2412,2

]7]9,47 -2],61 152,04 ]3,01 70,66 10 47 ] 3159,5

]012,18 -2],60 96,76 33.00 70,65 14 27 35 2412,2

2604,80 -33,05 67,72 35,18 80,74 16 32 7 2004.8

3214,85 -18,6D 108,8] 29,59 60,79 1] 25 49 2614.9

RAp 165.63 ECC 1.1661

INJ 2 LAT INJ 2 LONG

-28.01 14].91

-28.00 88.62

-28.01 143.91

-28.00 88,62

-33.98 58,60

-22,34 101.70

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.6206 TRA .9484 TC-17,5093 BAU 2,3636 96T12232,7 $GR 783,8 $G] 1134.3 ST 4776,8 SR 559,9 SS 1312.0

ROE .3032 RRA .1882 RC] -.6221FAU .21913 RRT .8104 RRF .7986 RTF .9762 CRT .9949 CRS -.9824 CST -.9666

FOE 1,7816 FRA 2.0473 FC-18,8346 BSP 43444 SG812277,8 R2] ,0109 R13 .9762 LSA 4974,4 MSA 326,9 SSA 33.3

BDE 2.6581BRA .9669 BC517,5203 FSP 3845 8G112269,2 SG2 458,5 THA 2,97 ELI 4809.1EL2 56.1ALF 6.65

LAUNCH OATE DEC 10 I964 FLIGHT TIME 356,00 ARRIVAL DATE DEC ! 1965

HELIOCENTRIC CONIC DISTANCE 773.844 EARTH TO MARS

RL 147.31LAL ,00 LOL 77,98 VL 3],102 GAL ,12 AZL 87,58 HCA 228,13 SMA 187.97 ECC ,21628 INC 2.4186 vl ]0,243

RP 208,94 LAp -1,80 LOP 306,09 VP 25,75] GAP -10,74 AZP 91,61 TAL .66 TAp 228,79 RCA 147,31 Apo 228,62 v2 26.232

RC 313.871 GL 26,17 GP -6,31 ZAL 85,05 ZAp 41,30 ETS 171,91 ZAE 64,39 ETE 176.42 ZAC 78,79 ETC 257.30 CLP 40,90

PLANETOCENTRIC CONIC

C3 10.033 VHL 5.168 OLA 30.81RAL 175,1] RAD 6]67,4 VEL 11,464 PTH 1,99 VHp 4.418 DpA ,87 RAp 166,14 ECC 1,1651

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

77.32 10 4 42 3709,93 -24,95 148,06 33,90 71,31 11 6 32 3109,9 -27,27 139.94

102,68 13 26 56 3059,44 -24,94 100,07 33,89 71,29 14 17 56 2459,4 -27,26 91.96

77,$2 10 4 42 3709,93 -24,95 148,06 33,90 71,31 11 6 32 3109,9 -27,27 139.94

102.68 13 26 36 30]9,44 -24,94 100,07 33,89 71,29 14 17 56 2459.4 -27.26 91.96

110.00 16 9 27 2]52,20 -33,56 63,69 36,14 83,07 16 52 0 1952,2 -34.15 54.50

110.00 12 21 21 326].17 -16.90 111.75 29.99 59.8] 13 15 46 2665.2 °20.78 104.77

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACEURACY

TDE 2,5315 TRA 1.0618 TC-17,8899 OAU 2,4009 SGT12426,4 8GR 757.9 SG3 1100,0 ST 4640,4 SR 543.6 SS 1206.2

ROE .2942 RRA .1900 RC3 -.5716 FAU .21243 RRT .7895 RRF .7744 RTF .9762 CRT .9957 CRS -.974] CST -.9593

FOE 1.3776 FRA 2.0753 FC-18,]296 BSP 43675 86B12449,4 R23 ,0042 R13 .9762 LSA 4814.0 MSA ]31.8 SSA 34.3

9DE 2.5485 9RA 1.0787 BC317,8990 FSp 3664 SGl12440.8 SG2 464,6 THA 2,76 EL1 4672.1 EL2 50,4 ALF 6,68

1950



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 10 1984 FLIGHT TIN( 388.00

HELIOCENTRIC CONIC DISTANCE 778.188

RL 14T.31 LAL .00 LOL 77.98 VL 33.109 GAL -.01 AZL 87.GZ HCA 229.38 SMA

RP 209.79 LAP -1.81 LOP 307.53 VP 23.788 GAP -10.84 AZP 91.35 TAL 359.93 TAp

RC 516.794 GL 25.84 GR -8.11 ZAL 86.41 ZAp 40.53 ETS 171.93 ZAE 63.33 ETE

PLAN(TOCENTR ! C CONIC

C3 9.R88 VNL 3.180 DLA 29.R1 RAL 17&.41 RAD 6567.4 V(L 11.462 PTH 1.99 VHp

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

79.94 10 28 • 3647.37 -24.27 143.13 34.84 71.95 11 29 54

100.06 13 1Z 33 3120.Z0 -24.23 104.36 34.83 71.9A 14 4 33

78.94 10 28 7 3647.37 -=DA.ZT 143.13 54.84 71.95 11 29 54

100.06 13 12 33 3120.20 -24.23 104.36 34.83 71.94 14 4 53

110.00 18 28 31 2304.79 -33.89 80.03 37.06 8';.21 17 10 15

110.00 IZ 12 20 3310.78 -15.32 114.34 30.51 59.06 13 7 51

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCuRAC•

TDE Z.5182 'IRA 1.1851 TC-38.1368 BALi 2.4227 SGT12588.1 SGR 748.1 863 1057.3

ROE .2996 RRA .1935 RC3 -.5021 FAU .Z0041 RRT .7584 RRF .75T9 RTF .9789

FDE 1.8850 FRA 2.1428 FC-IT.ST08 BliP 43920 S6812608.3 RE3 .0251 R13 .9789

DOE Z.3339 RRA 1.Z013 B¢318.1438 FIMP

LAUNCH OAT( DEC 10 11N_4

HELIOCENTRIC CONIC

RL 147.31 LAL .00 LOL 77.98 VL

RP E08.58 LAp -1.82 LOP 308.58 VP

RC 315.680 GL 25.51 GP -5.92 ZAL

PLANETOCENTR I C CONIC

C3 9.958

LNCH AZNTH

83.50

98.50

100.00

100. O0

110.00

110.00

DIFFERENTIAL CX:NRECTI ORS

TOE 2.3634 TRA 1.3210 TC-18.5123 BAU 2.4647

ROE .2824 RRA .1850 RC3 -.484 p FAU .19601

FOE 1.2837 FRA _'.1853 FC-17.0445 8_P 44361

ODE 2.3802 BRA 1.3353 BC318.5182 FS4P 3383

3427 $Gl12598.8 _ 488.9 THA 2.58

ARRIVAL DATE DEC 3 1965

EARTH TO MARS

188.09 ECC .21677 INC 2.3846 vl 30.243

229.50 RCA 147.51APO 228.86 V2 26.254

176.40 ZAC 79.09 ETC 257.25 CLP 40.14

4.481DPA .85 RAp 166.67 ECC 1.1644

PO CST TIM INJ 2 LAT |NJ 2 LONG

3047.4 -26.50 135.05

2520.2 -26.50 96.27

3047.4 -28.50 135.05

2520.2 -26.50 96.27

1904.8 -34.18 50.80

2710.8 -19.31 107.49

OR8IT DETERMINATION ACCURACY

ST 4658.2 SR 556.7 SS 1285.8

CRT .9967 CRS -.9770 CST -.9670

LSA 4834.7 MSA 317.1SSA 34.7

EL1 4671.5 EL2 45.1ALF 6.82

FLIGHT TIN( _0.00

DISTANCE 782.537

33.116 GAL -.15 AZL 87.65 HCA 230.62 SNA

23.821 GAP -10.93 AZP 91.49 TAL 359.18 TAp

87.81 ZAP 39.78 ET8 t71.96 ZAE 62.29 ETE

VHL 3.155 DLA 28.99 RAL 177.69 RAO 6567.4 VEL 11.461PTH 1.99 VHp 4.545 DpA .82 RAp 167.21ECC 1.1638

LI_H TIM( L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

11 2 7 3557.28 -23.58 136.22 35.82 72.59 12 1 24 2957.3 -25.72 128.16

12 49 46 32011.01 -23.55 110.68 35.81 72.58 13 43 15 2609.0 -25.71 102.62

14 18 46 2825.28 -2T.72 90.76 37.01 78.35 15 7 30 2323.3 -29.05 82.21

12 15 47 3318.25 -19.51 117.14 34.21 66.80 13 11 G 2718.2 -22.47 109.60

16 48 25 2460.85 034.08 56.62 37.95 87.22 17 27 28 1861.0 -34.09 47.38

12 4 38 3353.52 -13.82 116.72 31.14 58.42 13 0 32 2753.3 -17.89 109.98

NID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACy

$GT12744.2 $GR 716.0 SG3 1026.5 ST 4383.9 SR 527.0 SS 1052.9

RRT .7379RRF .7226.RTF .8763 CRT_.9g71CRS -.9506 CST -.9419
$G812764.5 R23 .0017 R13 .9763 LSA|PA526.O HSA 345.0 $SA 35.8

SG|12755.2 862 482.8 THA 2.38 EL1 4415.3 EL2 40.0 ALF 6.84

ARRIVAL DATE DEC 5 1965

EARTH TO MARS

188.21ECC .21730 INC 2.3516 vl 30.243

229.80 RCA 147.31 Also 229.11 V2 26.274

176.38 ZAC 79.38 ETC 257.20 CLP 39.41

LA_IACH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RF 208.40 LAP -1.82

RC 516.588 GL 25.17

PLAt4ETOCENTRIC CONIC

C5 9.937 VHL 3.152

LNCH AZNTH LNCH TIM(

90. nn 12 34 40

90.00 11 27 35

100.00 14 50 11

100.00 11 54 45

110.00 17 3 28

FLIGHT TIN( 382.00 ARRIVAL DATE DEC 7 1965

DISTANCE 786.887 EARTH TO MARS

LOt. 77.98 VL 33.123 GAL -.28 AZL 87.66 HCA 231.87 SNA 188.35 ECC .21785 INC 2.3199 vl 30.245

LOP 309.62 VP 23.853 GAP -11.02 AZP 91.43 TAL 358.42 TAp 230.29 RCA 147.50 AP,O 229.36 V2 26.294

GP -5.74 ZAL 89.2A ZAP 39.05 ETS 171.98 ZAE 61.27 ETE 176.56 ZAC 7R.66 ETC 257.15 CLP 38.69

DLA 28.06 RAL 178.99 RAD 6567.4 VEL 11.460 PTH 1.99 VHP 4.610 DpA .77 RAp 167.76 ECC 1.1635

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3273.84 -24.99 115.87 37.49 76.24 13 29 14 2673.8 -26.64 107.59

3491.67 -20.69 130.37 36.08 70.22 12 25 46 2891.7 -23.20 122.80

2838.98 -28.75 84.56 58.32 81.46 15 37 28 2237.0 -29.64 75.86

3403.76 -17.14 122.39 34.54 65.13 12 51 29 2803.8 020.35 115.07

2418.78 -34.17 53.41 38.84 89.12 17 43 48 1819.8 -33.92 44.17
110.00 11 57 57 3393.73 -12.36

DIFFERENTIAL CCRRECTIONS

?DE 2.2703 TRA 1.4857 TC-18.7508 BAU 2.4915

ROE .2783 RRA .11_8 RC3 -.4106 FAU .18747

FOE 1.0865 FRA 2.1974 FC-18.3337 BSP 44840

DOE 2.2870 BRA 1.4789 8C318.7551 FSP 3249

LAUNCH DATE DEC 10 1964

HELIOCENTRIC C_NIC

RL 147.31 LAL .00

RP 208.24 LAp -1.63

RC 317.480 TA. 24.83

PLAN[TOCENTRIC CCNIC

C3 9.931 VHL 3.151

116.95 31.86 57.87 12 54 30 2793.7 -16.52 112.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12879.6 _ 695.3 _3 986.7 ST 4239.6 SR 516.7 SS 962.5

RRT .7097 RRF .6916 RTF .9759 CRT .9974 CRS -.9284 CST -.9282

SG812898.4 R23 -.0028 RI3 .9759 LSA 4383.5 MSA 355.1SSA 36.4

$Gl12889.1SG2 489.5 THA 2.20 EL1 4270.8 EL2 56.9 ALF 6.93

FLIGHT TIME 364.00 ARRIVAL DATE DEC 9 1965

DISTANCE 791.239 EARTH TO MARS

LOt. 77.88 VL 33.130 GAL -.42 AZL 87.71HCA 233.12 SMA 188.46 ECC .21844 INC 2.2891 vl 30.243

LOp 311.07 Vp 23.884 GAP -11.11 AZP 91.37 TAL 357.64 TAp 230.76 RCA 147.29 APO 229.63 V2 26.314

GP -5.57 ZAL 90.70 ZAP 38.34 ETS 172.00 ZAE 60.27 ETE 176.3A ZAC 79.94 ETC 257.10 CLP 38.00

OLA 27.11RAL 180.30 RAD 6367.4 VEL 11.460 PTH 1.99 VHp 4.676 DpA .71 RAp 168.34 ECC 1.1634

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 18 58 3145.52 -26.77

90.00 10 53 48 3618.78 -17.53

100.00 15 15 42 2769.22 -29.34

1OO.00 11 39 43 3471.31 -15,17

110,OO 17 18 52 2380.67 -34.17

110.00 11 52 2 3432.62 -10.95

DIFFERENTIAL CCRRECTIONS

T0E 2.1834 TRA 1.6147 TC-18.9805 BAU 2.5205

ROE .2728 RRA .1883 RC3 -.3824 FAU .18008

FOE .R539 FRA 2.2231 FC-15.8885 BSP 45346

DOE 2.2004 lIRA 1.6269 8C318.9839 FSP 3126

INJ LONG INJ RT ASC ZNJ A214TH INJ TIME PO CSX TIM INJ Z LAT INJ 2 LONG

106.90 39.09 80.40 14 11 24 2545.5 -27.82 98.39

138.44 36.21 67.40 11 54 6 3019.8 -20.44 130.98

79.61 39.48 84.00 16 1 51 2169.2 -29.88 70.84

126.43 35.10 63.93 12 37 34 2871.3 -18.55 119.27

50.36 39.74 90.93 17 59 33 1780.7 -35.67 41.15

121,07 3_.86 57.41 12 49 15 2832.6 -15.17 114.51

MI_-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713028.7 _ 679.6 $63 g52.4 ST 4106.8 SR 510.4 SS 899.0

RRT .6817 RRF .6819 RTF .9765 CRT .9973 CRS -.g044 CST -.9125

Sr_15046.5 R23 -.0083 R13 .9763 LSA 4219.5 MSA 360.9 SSA 36.g

S6113037.0 $62 496.g THA 2.04 EL1 4138.2 ELZ 57.5 ALF ?.07

1951



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL .0D

RP 208.08 LAP -1.84

RC 318.367 GL 24.48

PLANETOCENTRIC CONIC

C3 9.941 VHL 3.153

LNCH AZMTH LNCH T[ME

90.00 13 49 2

90.00 10 34 19

100.00 15 38 16

100.00 11 27 46

110.00 17 35 45

110.00 11 46 46

FLIGHT TIME 366.00 ARRIVAL DATE DEC 11 1965

OISTANCE 795.593 EARTH TO MARS

-.56 AZL 87.74 HCA 234.37 SMA 188.59 ECC .21906 INC 2.2593 vl

V2

CLP

LOL 77.98 9L 33.137 GAL 30.243

LOP 312.33 VP 23.914 GAP -11.20 AZP 91.32 TAL 356.86 TAp 231.22 RCA 147.27 Apo 229.90 26.332

GP -5.41 ZAL 92.20 ZAp 37.65 ETS 172.01 ZAE 59.29 ETE 176.33 ZAC 80.22 ETC 257.05 37.32

DLA 26.14 RAL 181.63 RAD 6567.4 VEL 11.460 pTH 1.99 VHp 4.743 DpA .62 RAp 168.92 ECC 1.1636

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3062.98 -2T.57 100.99 40.37 83.26 14 40 5 2463.0 -28.21 92.38

3702.69 -15.29 143.50 36.74 65.87 11 36 2 3102.7 -18.42 136.22

2710.84 -29.68 75.30 40.59 86.24 16 23 27 2110.8 -Z9.88 66.50

3530.06 -13.38 129.88 35.79 63.02 12 26 36 2930.1 -16.89 122.85

2343.24 -34.09 47.43 40.64 92.66 18 14 48 1743.2 -33.35 38.27

3470.43 -9.55 123.11 33.54 57.02 12 44 37 2870.4 -13.83 116.62

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.0872 TRA 1.7732 TC-19.1701BAU 2.5480 SG713168.0 SGR 665.2 SG3 917.4 ST 3959.6 SR 503.8 SS 834.2

RDE .2690 RRA .2001RC3 -.3144 FAU .17243 RRT .6513 RRF .6303 RTF .9761 CRT .9963 CRS -.8682 CST -.8911

FOE .6127 FRA 2.2590 FC-15.0166 BSP 45815 SGB13184.7 R23 -.0085 R13 .9761 LSA 4060.4 MSA 373.3 $SA 37.3

8DE 2.1045 BRA 1.7844 BC319.1727 FSP 3006 SGl13175.1 SG2 504.5 THA 1.89 EL1 3991.3 ELZ 43.1 ALF 7,23

LAUNCH DATE DEC 10 1964 FLIGHT TIHE 368.00 ARRIVAL DATE DEC 13 1963

HELIOCENTRIC CONIC

RL 147.31 LAL .DO LOL 77.98 VL

RP ZO7.93 LAP -1.84 LOP 313.58 VP

RC 3_9.247 GL 24.12 GP -5.26 ZAL

PLANETOCENTRIC CONIC

C3 9.965 VHL 3.157

LNCH AZMTH LNCH TIME

90.00 14 14 17

90.00 10 19 47

100.00 lfl 58 59

100.00 11 17 47

110.00 17 51 13

110.00 11 42 2

DIFFERENTIAL CORRECTIONS

TOE 1.9895 TRA 1.9385 TC-19.3241 8AU 2.5747

ROE .2664 RRA .2016 RC3 -.2677 FAU .16485

FDE .6833 FRA 2.2881 FC-14.3215 8SP 46335

8DE 2.0073 8RA 1.9489 BC319.3260 FSp 2896

DISTANCE 799.949 EARTH TO MARS

33.144 GAL -.71AZL 87.77 HCA 235.62 S,MA 188.71ECC .21971 INC 2.2303 vl 30.243

23,943 GAP -11.29 AZP 91.26 TAL 356.06 TAp 231.68 RCA 147.25 Apo 230.18 V2 26.349

93.73 ZAp 36.98 ETS 172.03 ZAE 58.32 ETE 176.32 ZAC 80.49 ETC 257.00 CLP 36.66

DLA 23.15 RAL 182.98 RAD 6567.4 VEL 11,461 pTH 1.99 VHp 4.811 DpA .52 RAp 169.52 ECC 1.1640

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2993.87 -28.01 96.13 41.56 85.66 15 4 13

3770.79 -15.33 147.56 37.44 64.80 11 22 38

2638.34 -29.85 71.41 41.67 88.28 16 43 17

3583.55 -11.71 132.97 36.60 62.30 12 17 30

2307.22 -33.94 44.63 41.56 94.31 18 29 40

3507.43 -8.18 125.09 34.49 56.69 12 40 30

MID-COURSE EXECUTION ACCURACY

SGT13304.0 SGR 652.5 SG3 882.6

RRT .6197 RRF .5975 RTF .9759

SGB13320.0 R23 -.0104 R13 .9759

SGl13310.1 SG2 511.9 THA 1.74

PO CST TIM INJ 2 LAT INJ 2 LONG

2395.9 -28.32 87.48

3170.8 -16.64 140.43

2058.3 -29.77 62.60

2983.6 -15.32 126.04

1707.2 -32.97 35.53

2907.4 -12.50 118.67

ORBIT DETERMINATION ACCURACY

ST 3812.2 SR 498.6 $$ 778.3

CRT .9941CRS -.8227 CST -.8661

LSA 3903.4 MSA 385.9 SSk 37.7

EL1 3844.3 EL2 53.6 ALF 7.41

LAUNCH DATE DEC 10 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC DISTANCE 804.306

RL 147.31 LAL .00 LOL 77.98 VL 35.151 GAL -.86 AZL 87.80 HCA

RF 207.79 LAP -1,84 LOP 314.85 VP 23.971 GAP -11.37 AZP 91.20 TAL

RC 320,122 GL 25.75 GP -5.11 ZAL 95.29 ZAp 36.32 [TS 172.04 ZAE

PLANETOCENTR1C CONIC

C3 10.006 VHL 3.165 OLA 24.14 RAL 184.33 RAD 8567.4 VEL 11.463 pTH

EARTH TO MARS

236,87 SMA 188.84 ECC .22040 INC 2.2022 vl 30.243

355.24 TAp 232.11RCA 147.22 APO 230.46 V2 26.366

57.37 ETE 176.51 ZAC 80.76 ETC 256.94 CLP 36.01

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AgC INJ AZMTH INJ TIME

90.00 14 36 54 2937.23 -28.24 91.86 42.71 87.79 15 25 52

90.00 10 7 59 3831.03 -11.58 151.10 58.27 63.98 11 11 50

100.00 16 18 25 2609.96 -29.89 67.81 42.74 90.17 17 1 55

100.00 11 9 10 3633.54 -10.11 135.82 37.50 61.72 12 9 43

110.00 18 6 18 2272.40 -33.73 41.94 42.50 95.89 18 44 11

110.00 11 37 46 3543.86 -6.81 127.03 35.51 56.42 12 36 50

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TDE 1.8879 TRA 2.1085 TC-19.4486 8AU 2.6017 SGT13438.6 SGR 641.5 SG3 848.4

ROE .2646 RRA .2027 RC3 -.2231FAU .15752 RRT .5869 RRF .5637 RTF .9758

FOE .5623 FRA 2.3107 FC-13.6291BSP 46812 $GB13453.9 R23 -.0122 R13 .9758

BDE 1.9064 BRA 2.1182 BC319.4499 FSP 2785 SG113443.9 SG2 519.2 THA 1.61

LAUNCH DATE DEC 10 1964

1.99 VHp 4.880 DpA .41 RAp 170.13 ECC 1.1647

PO CST TIM INJ 2 LAT INJ 2 LONG

2337.2 -28.25 83.19

3231.0 m14.99 144.08

2010.0 -29.55 59.02

5033.5 -13.81 128.98

1672.4 -32,55 32.90

2943.9 -11.18 120.66

ORBIT DETERMINATION ACCURACY

ST 3661.5 SR 494.2 SS 730.0

CRT .9902 CRS -.7658 CST -.8370

LSA 3744.7 MSA 399.3 SSA 38.0

EL1 3694.1 EL2 68.3 ALF 7.62

FLIGHT TIME 372.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CONIC DISTANCE 808.663

RL 147.31 LAL .OO LOt. 77.98 VL 33.159 GAL -1.01 AZL 87.83 HCA

RP 207.66 LAp -1.85 LOP 316.09 VP 23.998 GAp -11,46 AZP 91.15 TAL

RC 320.992 GL 23.37 gP -4.97 ZAL 96.87 ZAP 35.68 ETS 172.06 ZAE

PLANET(_aCENTRIC CONIC

C3 10.063 VHL 3.172 DLA 23.12 RAL 185.70 RAD 6567.4 VEL 11.465 pTH 1.99 VHp

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 57 48 2884.16 -28.52 87.98 43.85 89.73 15 45 52

90.00 9 57 59 3886.38 -9.91 154.30 39.20 63.34 11 2 46

100.00 16 36 52 2564.70 -29.84 64.45 43.82 91.94 17 19 37

100.00 11 1 36 3681.07 -8.56 138.50 38.49 61.25 12 2 57

110.00 18 21 5 2238.66 -33.47 39.34 43.47 97.41 18 58 24

110.00 11 33 52 3579.87 -5.45 128.93 36.58 56.20 12 33 32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.7823 TRA 2.2859 TC-19.5336 BAU 2.8280 SGT13568.4 5GR 631.7 SG3 815.0

ROE .2633 RRA .Z036 RC3 -.1804 FAU .15039 RRT .5535 RRF .5287 RTF .9756

FOE .4437 FRA 2.3305 FC-12.9384 BSP 47296 5G813583.1 RE3 -.0145 R13 .9755

BOE 1.8016 8RA 2.2949 BC319.5344 FSP 2676 5G113572.9 SG2 526.0 THA 1.48

EARTH TO MARS

238.13 SNA 188.97 ECC .22112 INC 2.1749 vl 30.243

354.41 TAp 252.54 RCA 147.19 Apo 230.-76 V2 26.381

56.44 ETE 176.30 ZAC 81.03 ETC 256.89 CLP 35.38

4.950 DpA .28 RAp 170.76 ECC 1.1656

PO CST TIM INJ 2 LAT INJ 2 LONG

2284.2 -28.05 79.32

3286.4 -13.41 147.38

1964.7 -29.25 55.69

3081.1 -12.34 131.74

1638.7 -32.08 30.38

2979.9 -9.85 122.60

ORBIT DETERMINATION ACCURACY

ST 3509.3 SR 490.5 SS 688.0

CRT .9840 CRS -.6928 CST -.8007

LSA 3585.3 MSA 416.1 SSA 38.1

EL1 3542.4 EL2 86.4 ALF 7.84

1952



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 10 1984 FLIGHT TIM( 374.00 ARRIVAL DAT( DEC 19 1965

HELIOCENTRIC CONIC DISTANCE 813.022 EARTH TO NARS

flL 147.31 LAL .00 LOL 77.98 VL 33.188 GAL -1.17 AZL 87.85 HCA 239.39 SdAA 189.11 [CC .22189 INC 2.1462 vl 30.243

RF 207.54 LAp -1.8S LOP 31T.35 Vp 24.024 GAP -11.55 AZP 91,09 TAL 353.57 TAp 232.96 RCA 147.15 Apo 231.07 V2 26.396

NC 321.858 GL 22.98 GP -4.84 ZAL 98.48 ZAp 35.06 ETS 172.06 ZAE 55.52 ETE 176.29 ZAC 81.29 ETC 256.83 CLP 34.77

PLANETOCENTRIC CONIC

C3 10.15? VNL 3.184 DLA 22.09 RAL 187.07 RAG 6567.4 VEL 11.468 PTH 1.99 VHp 5.021DpA .14 RAp 171.40 ECC 1.1668

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIN( PO CST TIN INJ 2LAT INJ 2 LONG

90.00 15 17 27 2835.11 -28.28 84.39 44.98 91.53 16 4 42 2255.1 -27.77 75.76

90.00 9 49 18 3938.38 -8.3| 157.28 40.22 62.83 10 54 56 5338.4 -11.88 150.43

100.00 18 54 35 2521.92 -29.69 61.28 44.91 93.61 17 56 57 1921.9 -28.88 52.57

100.00 10 54 51 3726.80 -7.06 141.06 39.55 60.88 11 56 58 3126.8 -10.89 134.37

110.00 18 35 36 2203.99 -33.15 36.83 44.46 98.86 19 12 22 1605.9 -31.57 27.96

110.00 11 30 19 3613.80 -4.09 130.60 37.72 56.03 12 50 55 3015.6 -8.52 124.52

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8744 TRA 2.4711 TC-19.5827 BAU 2.8541 SGT13697.1SGR 623.9 SG3 792.6 ST 3360.3 SiR 487.9 SS 657.4

ROE .2629 liRA .2043 RC3 -.1397 FAU .14345 RRT .5195 RRF .4940 RTF .9754 CRT .9747 CRS -.6099 CST -.7656

FDE .3379 FRA 2.3489 FC-12.2508 B_P 47800 S_13711.5 R23 -.0158 R13 .9753 LSA 3451.0 MSA 435.9 SSA 38.2

BOE 1.6949 BRA 2.4798 BC319.5882 F_P 2577 S6113700.9 $62 532.9 THA 1.36 EL1 3393.8 EL2 108.0 ALF 8.06

LAUNCN DATE DEC 10 1964

HEL|OC(NTRIC CONIC

FLIGHT TIN( 376.00 ARRIVAL DATE DEC 21 1965

DISTANCE 617.360 EARTH TO MARS

RL 147.31 LAL .00 LOi. 77.98 VL 33.174 GAL -1.33 AZL 87.88 H(A 240.65 SMA 189.24 ECC .22269 INC 2.1222 Vl 50.243

RP 207.42 LAP -1.83 LOP 319.81 VP 24.049 GAP -11.64 AZP 91.04 TAL 352.71 TAp 233.56 RCA 147.10 APO 251.38 V2 26.409

RC 322.714 GL 22.58 GP -4.72 ZAL 100.12 ZAP 34,.45 ET$ 172.07 ZAI[ 54.61 ETE 176.28 2AC 81.55 ETC 256.78 CLP 34.17

PLAN(7OC(NTRIC CONIC

C3 10.250 VHL 3.199 DLA 21.04 RAL 188.45 RAO 6367.4 V(L 11.473 PTH 1.99 VHp 5.092 DPA -.02 RAp 172.05 ECC 1.1684

LNCM AZMTH LNCM TIM( L-I TIN( INJ LAT

90.00 15 36 10 2789.17 -28.15

90.00 9 41 35 3967.99 -6.75

100.00 17 11 40 2481.20 -29.48

100.00 10 48 46 3771.19 -3.58

110.00 18 49 51 2174.03 -32.79

1,0.00 11 27 4 3851.13 -2.74

DIFFERENTIAL CORRECTIG448

11) E 1.5622 TRA 2.8621 TC-19.5939 BAU 2.6799

ROE .2831 ItRA .2048 RC3 -.1008 FAU .13658

FOE .2340 FRA 2.3807 FC-11.3579 8SIP 48271

BOE 1.5042 8RA 2.6700 BC519.5941 FSP 2473

INJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.03 46.12 93.21 16 22 39 2189.2 -27.41 72.45

180.10 41.31 62.43 10 49 3 3388.0 -10.39 153.31

58.27 46.01 95.18 17 33 1 1881.2 -28.45 49.61

143.53 40.67 60.39 11 51 57 3171.2 -9.46 156.88

34.41 45.49 100.25 19 26 5 1574.0 -31.05 25.64

132.66 56.91 55.91 12 27 55 3051.1 -7.19 126.41

MID-COURSE EXECUTION ACCURACY ORBXT DETERMINATION ACCURACY

SGT13821.9 SGR 616.9 SG3 750.1 ST 3212.8 SR 465.9 SS 633.4

RRT .4847 RI_ .4560 RTF .9750 CRT .9612 CRS -.5120 CST -.7221

$r_13835.8 R23 -.0175 R13 .9750 LSA 3278.9 MSA 454.6 SSA 38.1

SGl13825.1 SG2 339.4 THA 1.24 ELi 3246,6 EL2 152.7 ALF 8.28

LAQNCH DATE OEC ID 1964 FLIGHT TIN( 378.00

HELIOCENTRIC CONIC Ol STANCE 821.738

RL 147.31 LAL .00 LOL 77.98 VL 55.181GAL -1.49 AZL 87.90 HCA 241.91 3MA

Re 207.31 LAP -1.$5 LOP 319.87 VP 24.074 GAP -11.74 AZP 90.99 TAL 351.85 TAp

RC 323.566 GL 22.17 GP -4.60 ZAL 101.77 ZAp 55.86 ETS 172.08 ZkE 55.72 ETE

PLANETOCENTRIC CONIC

C5 10.345 VHL 3.218 DLA lg.98 RAL 189.83 RAD 8567.4 VEL 11.477 PTH 2.00 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

gO.DO 15 54 7 2745.74 -27.94

90.00 9 34 40 4035.81 -5.24

100.90 17 28 14 2442.24 -29.21

lO0.O0 10 43 14 3814.54 -4.12

110.00 19 3 52 2143.02 -32.39

110.00 11 2A 5 3666.52 -1.39

DIFFERENTIAL CGRRECTION8

TOE 1.4468 TRA 2.8805 TC-19.5697 9AU 2.7059

R0E .2641 RltA .2048 RE3 -.0642 FAU .13005

FOE .1389 FRA 2.3696 FC-10.8858 BSP 48739

80E 1.4707 8RA 2.8678 8C319.5688 FSP 2376

ARRIVAL DATE DEC 23 1955

EARTH TO MARS

169.37 ECC .22354 INC 2.0968 Vl 50.243

233.75 RCA 147.04 kPO 231.71 v2 26.422

176.27 ZAC 81.81ETC 256.72 CLP 33.58

5.165 DpA -.19 RAp 172.72 ECC 1.1702

INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

77.67 47.28 94.78 16 59 55 2145.7 -26.99 69.34

162.80 42.46 62.13 10 41 56 3455.8 -8.93 156.06

55.40 47.14 96.66 18 8 56 1842.2 -27.96 46.82

145.92 41.86 60.37 11 46 49 5214.5 -8.04 159.32

32.08 46.54 101.57 19 39 35 1543.0 -30.46 23.40

134.51 40.16 55.84 12 25 32 5086.5 -5.86 128.28

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13945.4 $r_ 611.5 SG3 719.1 ST 3071.4 SR 484.7 SS 618.6

RRT .4501RRF .4223 RTF .9747 CRT .9422 CRS -.4072 CST -.6834

SG813958.8 R23 -.0191 R13 .9747 LSA 3134.0 NSA 476.8 SSA 57.9

SGl13948.1SG2 545.7 THA 1.13 EL1 5105.2 EL2 160.7 ALF 8.48

LAUNCH DATE DEC 10 1964 FLIGHT TIME 580.00 ARRIVAL DATE DEC 25 1965

EARTH TO MARS

189.51ECC .22442 INC 2.0719 V1 30.243

234.13 RCA 146.98 APO 232.04 V2 26.434

176.27 ZAC 82.07 ETC 256.66 CLP 33.01

5.239 DpA -.37 RAp 173.59 ECC 1,1724

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT TNJ 2 LONG

74.88 48.46 96.25 16 56 31 2104.4 -26.52 66.41

163.41 43.71 61.91 10 36 26 3482.3 -7.48 158.71

32.67 48.29 98.08 18 24 26 1804.8 -27.47 44.15

148.26 43.12 60.22 11 42 28 3257.1 -6.65 541.70

29.84 47.63 102.84 19 52 53 1512.8 -29.86 21.25

136.33 41.46 55.82 12 23 22 3121.8 -4.52 130.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14065.8 SGR 606.7 SG3 668.3 ST 2940.! SR 484.3 SS 811.3

RRT .4152 RRF .3864 RTF .9743 CRT .9165 CRS -.2980 CST -.6493

S6814078.9 R23 -.0206 R13 .9745 LSA 3000.0 NSA 501.0 SSA 37.6

S6114068.0 962 351.8 7HA 1.03 EL1 2973.6 EL2 191.5 ALF 8.62

HELIOCENTRIC C(_llC DISTANCE 826.093

RL 147.31 LAL .00 LOL 77.98 VL 33.189 GAL -1.65 AZL 87.93 HCA 243.17 SMA

RP 207.21 LAp -1.83 LOP 321.13 VP 24.097 GAP -11.83 AZP 90.94 TAL 350.96 TAp

RC 324.413 GL 21.75 GP -4.49 ZAL 103.43 ZAP 33.28 ETS 172.08 ZAE 52.84 ETE

PLAN[TOCENTRIC CONIC

C3 10.475 VHL 3.237 DLA 18.91 RAL 191.22 RAO 6567.4 VEL 11.483 PTH 2.00 VHP

LNCH AZllATH LNCH TIM( L-I TIME INJ LAT

90.00 18 11 26 2704.43 -27.67

90.00 9 28 24 4082.28 -3.75

100.00 17 44 21 2404.84 -28.88

100.00 10 38 11 3657.08 -2.69

110.00 19 17 41 2112.84 -31.96

110.00 11 21 20 3721.85 -.04

DIFFERENTIAL CORRECTIONs

TD( 1.3295 TRA 3.0856 TC-19.5041 BAU 2.7315

RDE .2858 RRA .2044 RC3 -.0299 FAU .12361

FOE .0502 FRA 2.3741 FC-10.2153 BSP 49210

BIDE 1.3556 BRA 3.0724 8C319.3041 FSP 2278

1953



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUMCH BATE DEC 10 1564 FLIGHT TIN( 382.00 ARRIVAL DATE DEC 27 1865

MELIQCEMTRIC CONIC DISTANCE 850.451 EARTH TO MARS

RL 14T.31 LAb .OO LOt. 77.88 VL 53.196 GAL -1.82 AZL 87.95 HCA 244.43 SHA 180.6S ECC .22538 INC 2.0476 vl 30.ZA3

RP 20T.18 LAP -1.85 LOP 322.40 VP 24.119 GAP -11.92 AZP 90.88 TAL 350.07 TAp 234.50 RCA 146.91 APO 232.38 V2 28.444

MC $25.235 GL 21.52 GP -4.37 ZAL 105.11 ZAP 52.72 ET6 172.09 ZAE 51.67 ETE 178.28 ZAC 82.33 ETC 256.61 CLP 32.46

PLANET_EMTR|C CONIC

C3 10.629 VHL 3.260 BLA 17.83 RAL 162.61 RAG 8587.4 VEL 11.490 PTH 2.00 VHP 5.514 OPA -.56 RAP 174.08 ECC 1.1749

LNCH AZMTH LNCH TIME L-[ T|ME INJ LAT

90,00 16 28 14 2664.97 -27.35

90.00 9 21 40 4127.64 -2.30

100.00 10 O 4 2688.85 -28.51

100.00 10 33 32 3899.99 -1.27

110.00 19 St 16 2083.48 -31.49

110.OO 11 18 46 3757,13 1.51

DIFFERENTIAL CDRRECTI(_JS

TOE 1.2101 111A 3.t795 TC-19.5967 6AU 2.7566

RDE .2662 RRA .20SR NC3 .0029 FAU .|1754

FOE -.0510 FRA Z.STT4 FCS-9.5571 BSP 49694

BOE 1.2396 BRA S.tSSB 9C319.3997 FSP 2188

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

72.04 49.69 97.64 17 12 39 E065.0 -26.01 $3.63

187.84 45.00 6|.77 10 51 28 5527.6 -6.05 161.28

50.06 49.47 99.59 16 39 32 1768.9 -26.92 41.62

150,57 44.45 60.15 11 38 51 5299.0 -5.25 144.02

27.67 48.75 |04.04 20 6 O 1483.5 -29.24 19.19

158.19 42.81 55.84 12 21 25 5157.1 -5.18 131.99

MID-COURSE (X£CUTION ACCURACY ORBIT DETERMINAT|Oti ACCURACY

86T14|84.Z $1;9 605.5 SG3 658.6 ST 2822.4 SR 484._ SS 611.1

RRT .5808 RRF .5512 RTF .9758 CRT .8827 CRS -.|907 CST -.6246

86914197.1 R25 -.0218 R13 .9758 LSA 2880,S MSA 526.6 SSA ST.Z

$6114188.1 SG2 557.8 THA .93 EL1 2854.9 EL2 225.2 ALF 8.67

LAUNCH BATE OEC 10 1964 FLIGHT TIME 584.00 ARRIVAL DATE DEC 29 1965

HELIOCENTR|C CONIC DISTANCE 834.805 EARTH TO MARS

ML 147.31 LAL .00 LOL 77.98 VL 35.204 GAL -1.99 AZL 87.98 HCA 245.70 SMA 189.76 ECC .22654 INC 2.0236 V1 30.243

tip 207.04 LAP 01.94 LOP 325.66 VP 24.140 GAP -12.01 AZP 90.83 TAL 549.16 TAp 254.86 RCA 146.85 APO 252.74 V2 26.454

RC 528.088 GL 20.88 GP -4.27 ZAL 106.8t ZAP 52,17 ETS 172.09 ZAE 51.12 ETE 176.25 ZAC 82.58 (TC 256.35 CLP 31.91

PLAN(TOCENTR|C CONIC

CS 10.804 VIAL 5.297 BLA 16.75 RAL 195.99 RAD 6587.4 VEL ||.498 PTH 2.00 VHp 5.590 SpA -.76 RAP 174.76 (CC 1.1778

LNCH AZNTH LNCH TIN( L-I TINI[ INJ LAT iNJ LONG INJ RT ASC INJ A]_ITH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 44 33 2627.16 -26.98 69.34 50.89 98.95 17 28 20 2027.2 -25.46 60.99

90.00 8 17 24 4172.|6 -.86 170.45 46.55 61.69 10 26 56 3572.2 -4.64 165.78

100.00 10 15 25 2554.17 -28.10 47.56 50.67 100.64 18 54 19 1754.2 -26.$4 S9.ZO

100.OO 10 29 14 8940.58 .15 152.84 45.79 60.11 11 34 54 5540.4 -3.84 146.31

110.00 19 44 40 2054.92 -51.00 25.59 49.91 105.18 20 18 55 1454.9 -26.61 17.21

110.00 11 IS 28 5792.40 2.66 140.04 44.22 55.91 12 19 40 3192.4 -1.83 155.65

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

TOE 1.0889 TMA 3.4965 TC-19.2595 BAU 2.7823 SG714288.9 SGR 600.7 SG5 629.3 ST 2717.4 SR 485.T SS 615.7

flOE .2715 flRA .2051RCS .0352 FAU .11122 RRT .3495 RRF .3160 RTF .9752 CRT .6591CRS -.0665 CST -.6101

FD( -.1070 FRA 2.3752 FC$-8.9106 BSP 50165 S6914512.5 fl23 -.OZsD R15 .9732 LEA 2773. S MSA 552.9 SSA 36.7

BOE 1.1202 8flA 3.5053 6C319.2593 FSP 2097 S61t4501.4 SG2 565.5 THA .85 ELI 2748.1 EL2 261.3 ALF 8.61

LAUNCH DATE DEC 10 1964 FLIGHT TIN( 386.00 ARRIVAL DATE DEC 31 1955

HELIOCENTRIC COMIC DISTANCE 839.157 EARTH TO MARS

RL 147.31 LAL .OD LOL 77.$8 VL 35.2|2 GAL -2.17 AZL 88.00 HCA 246.96 SMA 169.92 ECC .22738 ZNC 2.0004 VI 30.245

RP 2OS.RS LAP -1.84 LOP 324.93 VP 24.160 GAP -12.11 AZP 90.78 TAL 346.23 TAP 235.20 RCA 146.74 APO 235.10 V2 26.463

RC 326.917 GL 20.44 GP -4.17 ZAL 108.51 ZAP 31.85 ETS 172.09 ZId[ 50.28 ST( 176.24 ZAC 82.84 (TC 256.50 CJLp 31.39

PLANETOCENTRIC CONIC

C3 11.006 VHL 3.310 DLA 15.66 RAL 1g5.57 RAG 6567.4 VEL 11.508 PTH 2.00 VHP 5.466 DpA -.98 RAP 175.48 (CC 1.1811

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC [NJ AZHTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

gD.oo 17 O 27 2590.66 -28.57 66.76 52.15 100.18 |7 45 36 1990.9 -24.89 58.49

9O.OO 9 12 $2 4215.97 .55 172.67 47.75 61.69 10 22 48 3616.0 -S.Z3 166.24

tOO.O0 18 30 26 2500.71 -27.66 45.18 5t.91 101.82 19 8 46 1700.7 -25.75 36.90

tOO.DO 10 25 15 5981.$5 1.52 155.08 47.21 60.14 11 31 36 3381.4 -2.46 148.56

110.00 1_ 57 51 2027.17 -S0.49 23.59 51.10 106.26 20 31 58 1427.2 -27.96 15.31

110.00 11 1A 18 3827.66 4.00 141.88 45.67 56.02 12 18 E 3227.7 -.46 135.67

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9621 TRA 3.7264 TC-18.0832 8AU 2.8080 SGT14413.8 SGR 598.9 SG3 600.8 ST 2631.6 _R 487.4 SS 624.0

ROE .2751 RRA .2020 RC3 .0612 FAU .10551 flRT .3124 RRF .2815 RTF .9726 CRT .7650 CRS .0100 CST -.6077

FOE -.1754 FRA 2.3686 FC3-8.2834 9SP 50618 SG814426.2 R23 -.0245 R13 .9726 LEA 2686.4 MSA 576.5 SEA SG.1

802 1.0006 8RA 3.7318 8C319.0835 FSP 2009 S6114415.0 SG2 568.9 THA .74 ELI 2659.7 EL2 296.8 ALF 8.58

LAt_ICH DATE DEC 10 1964 FLIGHT TIM( 588.00 ARRIVAL BATE JAN 2 1966

HELIOCENTR|C C(_IIC DISTANCE 845.506

RL 147.31 LAL .00 LOt. 77.96 VL 35.219 GAL -2.35 AZL 88.02 HCA 248.25 |HA

RP 206.89 LAP -1.84 LOP $26.20 VP 24.160 GAP -12.20 AZP 90.73 TAL 547.50 TAP

RC 327.742 GL 19.98 GP -4.08 ZAL 110.21 ZAP 51.11 ETS 172.08 ZA( 49.46 ETE

PLAN[TOCENTRIC CONIC

C3 11.231 VHL S.351 DLA 14.57 RAt. 196.75 RAD 6567.4 VEL 11.516 PTH 2.01 VHP

LNCH AZMTH LN¢._ TIM( L-I TIME INJ LAX

90.00 17 15 59 2555.96 -26.12

90.00 9 8 O 4259.22 1.95

100.00 18 45 8 2266.44 -27.16

100.00 lO 21 32 4021.97 2.90

110.00 20 tO 51 2000.25 -29.96

110.00 11 12 19 3862.94 5.34

DIFFERENTIAL CORRECTIONS

TOE .8549 TRA 3.9616 TC-18.6888 BAU 2.8532

ROE .2795 RRA .2005 RC3 .0871 FAU .09951

FOE -.2416 FRA 2.$581 FCS-7.6704 BSP 5109A

BDE .8804 8flA 3,9667 BC318.8690 FSP 1924

EARTH TO MARS

190.06 ECC .22844 INC 1.9774 vl 30.243

255.53 RCA 146.64 AlSO 253.48 V2 26.471

176.23 ZAC 85.09 ETC 256.45 CLP 30.87

5.546 DPA -1.20 RAP 176.20"ECC 1.1878

INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

64.50 53.44 101.54 17 58 35 1956.0 -24.S0 56.11

175.26 49.21 61.74 t0 19 0 5659.2 -1.84 168.66

42.89 53.18 102.94 19 22 57 1666.4 -25.15 34.70

157.52 48.68 60.24 11 26 34 3422.0 -1.08 150.79

21.67 52.55 107.26 20 44 11 1400.2 -27.30 13.49

143.75 47.17 56.19 12 16 42 5262.9 .87 IS7.51

MID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

$G714524.3 SCAt 597.7 SG5 572.8 ST 2566.9 SR 499.6 SS 655.D

RRT .2799 RRF .2467 RTF .9716 CRT .7198 CRS .1000 CST -.6152

S6814556.6 R23 -.0259 R13 .8718 LEA 2620.4 NSA 606.2 SSA 35,3

S6114525.3 SG2 573,9 THA .66 EL1 2sgI.s EL2 338.8 ALF 7.95

1954



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LA_CH DATE DEC 10 1964 FLIGHT TIN( 390.00 ARRIVAL _AT[ JAN 4 1664

HELIOCENTRIC CONIC

RL 14T.51 LAL .00 TT.S9 _L

RP 206.94 LAP -1.83

RC 320.562 T,L 19.52

PLANETOCEHTRIC CONIC

C$ 11.493 VHL 3.399

LHCH AZ14TH LNCH TIlE

90.00 1T 31 9

90.00 9 3 46

1OO.OO 18 59 33

IO0.O0 10 19 5

110.00 20 23 39

liD.DO 11 10 IHI

DIFFERENTIM. C_NRECTIQN$

T1D( .70G3 1WA 4._O_1• TC-18.6ZOS B_J E.9505

• t94T I_A .tlNIT It(3 .11OID FAU .Oral4

FOIl -.RIHIS FRA E.3441 FC3-7.0753 BSi e 91535

BO( .Tilt INIA 4.1063 K318.1202 F9P 1838

DIS?ARC[ 847.652

LOL 33.1ET GAL -Z.S4 AZL Oi. OS HCA 249.50 SlAA

LOP 32?.46 Vff 14.198 GAP -12.30 AZP 90.66 TAL 346.35 TAp

GP -3.99 ZAL I|I.92 ZAP 30.60 [TS 271.09 Z/dE 42,64 (T[

EARTH TO HAR$

190.29 ECC .2235T ltAC 1.9549 _1 30.143

235.25 RCA 146.54 Also 233.87 V2 26.477

176.23 ZAC 83.34 ETC 256.40 CLp3O.$4

DLA 13.40 RAIL. 198.13 RAO 6567.4 vEL 11.527 pTH 2.01VHP 5.625 OPA -1.44 RAP 176.93 ECC 1.1660

L-I TIRE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2529.39 -E$.65 61.95 54.75 102.42 18 13 11 1922.4 -23.69 53.64

4301.1• 3.39 177.67 50.T2 61.96 |0 15 30 3702.0 -.43 171.O4

LEST.30 -_,69 40.71 54.48 103.98 19 36 50 1637.3 -24.50 32.59

4062.29 4.26 159.54 50.2| 60.58 11 25 47 3462.3 .29 153.00

1974.13 -29.42 19.93 55.59 106.25 20 56 33 1374.1 -26.64 11.75

39N.22 6.68 145.59 40.71 56.40 12 15 26 3298.2 2.21 139.35

MIO-COURS[EvI:CUTION ACCURACY ORBIT DETENtIINATION Accuq_ACY

SGT|4632.1 _ 587.2 SO3 545.5 ST 2525.5 SR 492.4 SS 647.0

RR_ .248a W .2132 R1Y .9709 CRT .6445 CR3 .IT90 CST -.633T

$6814644.2 R25 *.0270 RI3 .9709 LSA 2579.4 M$A 624.4 3SA 34.4

36|14632.| _ 578.8 THA .58 ELI 2545.8 EL2 373,5 ALF 7.32

LAUNCH DATE DEC tO 194|4 FLIGHT TIN( 502.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC C_NIC

RL 14T.31 LAL .00

lip 206.T9 LAP -t.82

RC SlS.ST8 64. 19.05

PLANETO(ENTEIC CONIC

CS It.TO2 _ 3.430

LNCH A2NTH L_CM TIN(

90.00 IT 43 59

SO.DO 9 59 51

lO0.OO 19 t3 45

IO0.OO tO 14 St

110.OO 20 36 t9

110oOO II • 45

DIFFERENTIAL CCRNECTION3

TOE .SYSl TNA 4.4541 TC-t•.331• BAU 2.2838

ROE .2905 RRA .tlNNb RC3 .t32S FAU .08832

FOE -.3_25 FRA /.Slit FC3-,'6.5012 8SP 51980

ODE .645E B•A 4.4584 8C310.3400 FOP 1757

DISTANCE 852.1_ EARTH TO MARS

LOL ?T.98 VL 33.235 6AL -2.72 AZL 88,0T Hr_ 250.76 SHA 190.34 [CC .23976 IMC 1.9327 ¥1 30.243

LOP 328.75 VIP 24.215 GAP -12.40 AZP 90.64 TAL 345.39 TAp 236.15 RCA 146.42 APO 234.27 V2 26.483

G_P -5.90 ZAL t|3._ zAP 30.10 (TS 172,08 ZA( 47.84 ET( 176.22 ZAC 83.59 ETC 256.56 CLP 29.87

DLA 12.39 RAL 182.49 RAD 6_7,4V(L 11.559 pTH 2.01VHp 5.706 DPA -1.68 RAP 177.67 [CC t.1936

L-I TIN( INJ _AT IMJ LONG INJ RT A$C INJ A_4TH IMJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

24•0.10 -25.1• 59.72 56.10 103.44 18 2T 29 tGgO.t -23.06 51.67

4344.27 4.•9 1•0.O4 52.28 62.04 10 12 15 3744.3 .90 173.40

220T.2T -26,19 38.63 55.81 104.97 19 50 28 1607.3 -23.67 30.59

4102.33 5,60 161.75 St.?6 60.59 It 23 13 3502.5 1.64 155.20

t141.87 -28.87 18.0T 54°|8 t09.16 21 8 45 1348.9 -25.96 10.O8

3933.50 8;00 147.47 50.30 56.66 12 14 18 3333.5 3.56 141.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4;TI4T$7.9 SCdt 587.3 SO3 518.8 ST 2506.5 M 495.7 16 659.5

RRT .2142 RRF .1803 RTF .9699 CRT .5602 CRS .2590 CST -.6591

_dml4T50.O R25 -.0184 RI3 .9699 LSA 2561.3 MSA 641.6 SSA 33.?

SGl|4738.4 _ 583.4 THA .50 ELI 2524.2 EL2 408.0 ALF 6.49

LAUNCH DATE DEC 1O 1964 FLIGHT T|R 594.00 ARRIVAL DATE JAN 8 1966

_(_IO(E_TRIC C_lilC

RL 147.31LAL .DO

RP 206.75 LAP -1.62

RC 350.190 GL 16.5R

PLAN(TOCENTRIC CONIC

C3 12.070 VHL 3.474

LNCH AZI4TH LNCH TIME

gO.DO 18 0 31

90.00 6 56 lO

lOO.O0 19 27 33

1OO.OO 1O 11 49

110.00 20 48 41

110.00 11 ? 10

DIFFERENTIAL CCRRECTIONS

TOE .4439 TRA 4.7119 TC-I•.030_ BAU 2.90_6

ROE .2969 RRA .IR41 tiC3 .1518 FAU .06_99

FOE -.4003 FRA 2.3047 FC3-5.9526 OSP 52425

ROE .5340 •RA 4.T139 8C310.0315 F_P 16TT

O|3TANCE $56.531 EARTH TO HARt

LOt. 77.99 VL 33.243 GAL -2.92 AZL 88.09 HCA 252.03 SHA 190.49 [CC .23200 INC 1.9106 vl 30.243

LOP 330.00 VP 24.931 GAP -12.50 AZP 90.59 TAL 544.41 TAp 236.44 RCA 146.29 APO 234.66 V2 26.468

GP -_.82 ZAL 1|5.35 ZAP L_9.62 ETS 172.07 ZAE 47.05 ET( IrTG.21 ZAC 83.84 ETC 256.30 CLP 29.39

OLA 11.30 RAL 200.65 RAD 6567.5 V(L 11.552 pTH 2.OZ VHP 5.788 DP4 -1.93 RAp 178.42 [CC 1.1964

L-I TIHE INJ LAT INJ LORD INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2459.04 -24.65 57.56 5?.46 104._9 18 41 30 1859.0 -22.43 49.61

4566.20 6.01 182.40 53.89 62128 10 9 16 3766.2 2.25 175.?4

2178.35 -25.66 36.64 57.18 105.69 20 3 51 1578.3 -23.23 26.68

4149.13 6.93 163.96 53.39 60°85 11 ZO 51 3542.1 2.99 157.39

1924.47 -28.31 16.39 56.21 t10.01 21 20 45 1324.5 -25.32 8.49

39_8.76 9.32 149.35 51.94 56.96 12 13 19 3368.6 4.90 143.05

MID-CoURSE [X(CUTIOR ACCURACY ORBIT OETERMIHATIOR ACCURACY

SGT14842.3 SGR 597.9 $63 493.1 ST 2515.7 SR 499.4 31 671.5

RRT .I830 _ .1482 RTF .9687 CRT °4697 CRS .3126 CST -.6690

SGB14854.3 R23 -.0298 Rt3 .9687 LSA 2569.1 NSA 654.0 SSA 32.9

$1;tt424_.T _lG2 597°8 ?HA .42 ELI 2527.0 (L2 438.9 ALF 5.49

LAUNCH DATE DEC 10 1964 FLIGHT TIN( 396.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC (URIC D|ST_K[ K0.O_

RL 147.31LAL .00 LOb 7_.98 VL 33.251GAL -3.11 A21. 88.11MCA 253.30 SNA

RP 206.71 LAp -1.81 LOP 555.2? V1P 24.246 GAP -12.61 AZlP 90.54 TAL 345.42 TAp

RC 351.OO0 GL to°tO r_p -3.TA ZAL 117.02 ZAP 29.14 ET9 IT2.06 ZN[ 46.27 (TE

PLAN(TO¢ENTEIC CONIC

C3 12.409 _ 3.523 OLA t0,22 RAL ZOE.20 RAD 6567.3 _q[L tl,5GT PTM 2,02 VHp

LNCH AZl4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 18 14 44 242•.19 -24.13 55.55 58.89 105.29

90.00 8 52 41 4427.79 7.32 184.76 55.55 62.57

100.00 19 41 9 2150.51 -25.12 34.74 56.57 106.75

100.00 10 9 58 4tOt.Tl 0.23 lOG.IT 55.06 6t.tG

110.00 21 0 54 1900.94 -27.75 14.79 57.56 110.81

I10.00 11 5 42 4004.04 10,62 151.25 53,62 57.32

DIFFERENTIAL C_NRECTIONS

TOE .3110 TRA 4.9770 TC-t7.9999 BAU 2.9359

ROE .3041RRA .19t2 •C3 .1_10 FAU .07Tll

FOE -,442? FRA 2o_777 FC3--5.4290 BSP 52868

• 0( .4349 IRA 4.9•0? BC$1T.69TT F_ 1596

RID-COURSE E)_CUT[ON ACCURACY

SGT14945.$ SiR 596.9 SG 3 46?.6

RRT .I329 _ .t196 RTF .96?4

SGRt4957.$ R25 -.03t6 R13 .9674

AG114945.9 _M;2 391.9 THA .35

EARTH TO MARS

lg0.63 ECC .23330 INC 1.9892 V1 30.243

236.72 RCA 146.16 APO 235.10 V2 26.492

tTG.t9 ZAC 84.09 ETC 256.25 CLP 28.92

5.671 DpA -2.19 RAP 17g.16 ECC 1.2042

INJ TIN( PO COT TIM INJ 2 LAT INJ 2 LONG

18 55 13 1829.2 -21,80 4?.65

10 6 29 3827.8 3.59 178.06

20 IG 59 1550.5 -22.59 26.86

tt t• 40 35_t.T 4,32 159.57

21 32 35 1300.9 -24.4? 6.98

t2 12 26 3404.D 6.24 144.90

ORBIT D(T(RMINATIOR ACCURACY

ST 2546.6 Sit 503.6 SS 681.9

CRT .3?65 CRS .3665 COT -.7202

LSA 2601.1MSA 661.2 SSA 31.g

ELI 2553.9 EL2 465.2 ALF 4.40

lg55



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE O(C 10 1964

HELI4_ENTRIC COkilC

RL 147.$1 LAL .DO

RP 206.$9 LAP -1.80

RC 331.806 GL 17.62

PLAMETO¢ENTRIC CONIC

C3 12.780 VHL 3.S75

LNCH AZMTH LNCH TIME

90.00 18 28 40

90.00 8 48 25

100.00 19 84 29

100.00 10 6 l?

110.00 21 12 55

110.00 11 4 21

DIFFERENTIAL CCiIRE¢TIG4q8

LOL

LOP 332.54 VP 24.280 GAP -12.71 AZP 90.50 TAL 342.42 TAP 288.g9 9CA 148.01 APO 235.54 VZ 26.4g4

GP -3.SS ZAL 118.71 ZAP 28.88 ET8 172.05 ZAE 45.50 ETE 176.18 ZAC 84.34 ETC 258.20 CLP 28.46

OLA 9.15 RAL 203.53 RAD 6567.5 VEL 11.583 PTH 2.03 VHP 5.955 DPA -2.46 RAP 179.95 ECC 1.2103

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM lNJ 2 LAT INJ 2 LONG

2400.52 -23.80 53.82 60.33 106.11 19 8 41 1800.5 -21.17 45.79

4469.05 8.61 187.11 57.25 82.92 IO 3 54 3869.1 4.91 180.38

2123.75 -24.59 32.93 80,00 107.58 20 29 53 1523.7 -21.95 25.13

4221.08 9.52 I68.39 56.77 61.53 11 18 38 3621.1 5.64 161.74

1878.31 -27.19 13.27 58.97 111.58 21 44 13 1278.3 -24.02 5.54

4039.26 11.91 153.17 55.34 57.72 I2 11 40 3439.3 7.56 146.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

FLIGHT TIM( 398.00 ARRIVAL DATE JAN 12 1966

01STANCE 885.191 EARTH TO MARS

77.88 VL 33.259 GAL -3.31 AZL 88.13 HCA 254.57 SMA 190.77 ECC .23468 INC 1.8679 Vt 30.243

TOE .1783 TRA 5.2495

ROE .3118 RRA .1880

FOE -.4803 FRA 2.2476

BOE .3578 6RA 5.2529

LAU_ICH DATE DEC 10 1964

HELIOCENTRIC CCNIC

RL 147.31LAL .00

RP ZOG.G6 LAP -1.79

RC 332.809 GL 17.14

PLAN_TOCENTRIC CONIC

C3 13.185 VHL 3.831

LHCH AZMTH LNCH TIME

90.00 18 42 _0

90.00 8 48 20

100.00 20 7 35

100.00 10 3 48

110.00 21 24 45

110.00 11 3 8

TC-17.8393 BAU 2.9627 SG718046.4 8GR 600.2 SG3 443.3 ST 2598.8 SR 508.1 SS 690.7

RC3 .184I FAU .07276 RRT .1228 RRF .0860 RTF .9659 CRT .2825 CRS .4177 CST -.7515

FC3-4.9291 BSP 53279 S8815058.4 R23 -.0330 R13 .9659 LSA 2654.8 MSA 663.4 SSA 31.1

BC317.3402 FSP 1521 88115046.8 $62 595.7 THA .28 EL1 2602.9 EL2 486.7 ALF 3.28

FLIGHT TIME 400.00 ARRIVAL DATE JAN 14 1966

DISTANCE 869.512 EARTH TO MARS

L(X. 77.98 VL 33,29& GAL -3.52 AZL 88.15 HCA 255.84 SMA 190.92 ECC .23808 INC 1.8469 Vl 30.243

LOP 353.81 Vp 24.272 GAP -12.62 AZP 90.45 TAL 341.4I TAP 237.25 RCA 145.85 APO 235.99 V2 28.496

f,p -3.59 ZAL 120.59 ZAP _8.23 ET8 172.04 ZA( 44.75 ETE 176.17 ZAC 84.59 ETC 256.16 CLP 28.02

DLA 8.09 RAL 204.86 RAD 6567.5 V(L 11.600 pTH 2.03 VHP 6.041 OPA -2.74

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZI4TH ZHJ TIME PO CST TIM

2373.02 -23.0T 51.78 61.80 106.89 19 21 53 1773.0

4510.01 9.87 189.45 59.00 63.32 10 1 30 3910.0

2098.09 -24.05 31.22 61.46 108.31 20 42 33 1498.1

4260.21 10.78 170.61 56.52 61.95 11 14 46 3660.2

1858.59 -26.64 11.82 60.40 112.25 21 55 41 1256.6

4074.44 15.18 155.10 57.11 58.17 12 11 D 3474.4

DIFFERENTIAL CCRRECTIONS

TOE .0412 TRA 5.$315 TC-18.9547 BAU 2.9889

ROE .3202 RRA .1844 RE3 .1974 FAU .06779

FOE -.5136 FRA 2.2137 FC3-4,4514 BSP 53707

9DE .3229 BRA 5.5346 8C318.9558 FSP 1447

MID-COURSE EXECUTION ACCURACY

SGT15143.8 _ 601.9 SG3 419.3

RRT .0942 RRF .0561 RTF .9640

S6815155.7 R23 -.0350 RI3 .9640

86||5143.9 962 599.2 THA .21

RAP 180.73 ECC 1.2170

INJ 2 LAT INJ 2 LONG

-20.54 44.02

6.21 182.69

-21.32 23.48

6.95 163.92

-23.39 4.17

8.88 148.64

ORBIT DETERMINATION ACCURACY

ST 2671.2 SR 513.0 SS 697.6

CRT .1930 CR8 .4618 CST -.7793

LSA 2728.7 MSA 662.2 SSA $0.2

EL1 2673.1 EL2 503.0 ALF 2.20

LAUNCH DATE DEC 10 tg64 FLIGHT TIME 402.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RP 208.67 LAp -1.78

RC 333.409 GL 24.68

PLANETOCENTRIC CONIC

C3 13.$26 VHL 3.691

LNCH AZMTH LNCM TIME

90.00 18 SS 43

90.00 8 43 25

100.00 20 20 26

tOO.OD 10 I 24

110.00 21 36 22

110.00 11 1 ST

DISTANCE 873.825 EARTH TO MARS

LOt. 77.98 VL 33.274 GAL -3.73 AZL 88.17 HCA 257.11 SMA 191.07 ECC .23757 INC 1.6261 vl 30.243

LOP 335.06 VP 24.284 GAP -12.93 AZP 90.41 TAL 340.38 TAp 237.49 RCA 145.67 Apo 236.46 V2 26.497

GP -3.52 ZAL I22.05 ZAP 27.79 (TS 172.03 ZkE 44.00 (TE 178.16 ZAC 84.64 ETC 256.12 CLP 27.58

DLA 7.04 RAL 206.17 RAD 6567.5 VEL 11.619 PTH 2.04 VHP 6.128 DPA -3.02 RAp 181.51 ECC 1.2243

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2348.$7 -22.54 50.03 63.29 107.61 19 34 50 1748.7 -19.92 42.33

4550.87 11.10 191.80 60.79 63.78 g 59 16 3950.7 7.49 164.99

2073.45 -23.51 29.58 62.94 109.01 20 54 59 1473.5 -20.70 21.$2

4299.12 12.02 172.84 60.31 62.42 11 13 3 3699.1 6.23 166.09

1835.79 -28.10 10.45 61.85 112.90 22 6 58 1235.8 -22.77 2.87

4109.54 _4.43 157.05 58.91 56.67 12 10 26 3509.5 10.18 150.53

DIFFERENTIAL C,_:RRECTION3

TDE -.01)50 TRA 5.8204 TC-16.§$74 BAU 3.0166

RDE .3293 RflA .1804 RC3 .2087 FAU .06302

FDE -.$421 FRA 2,1751 FC_-4.0041 BSP 5410I

BDE .3427 BRA 5.8232 8C318.5588 FSP 1373

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T15241.7 9GR 803.8 SG3 396.1 ST 2759.3 SR 518.1 SS 701.9

RflT .0663 RRF .0269 RTF .9620 CRT .1078 CRS .5010 CST -.8047

88815253.6 R23 -.0371 R13 .9620 LSA 2818.1 HSA 657.6 SSA 29.3

$8115241.7 SG2 602.5 THA .15 ELI 2759.9 EL2 514.9 ALF 1.20

LALRdCH DATE DEC 10 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC COilC

RL 147.31 LAL .00 LOL 77.98 VL 33.282 GAL -3.94 AZI.

RP 206.87 LAP -1.77 LOP 338.35 VP 24.295 GAP -I3.05 AZP

RC 334.204 GL 16.17 GP -3.45 ZAL 123.69 ZkP 27.36 ETS

PLAN[TOCENTflIC CONIC

C3 14.108 VHL 3.756 DLA 6.01 RAL 207.47 RAD 6567.6 V(L

LNCH AZMTH LNCH TIM( L-| TIM( INJ LAT

90.00 19 8 51 2321.46 -22.01

90.00 8 40 40 4591.03 12.31

100.00 20 33 2 2049.91 -22.98

100.00 9 58 9 4357.82 13.23

110.00 21 47 48 1615.93 -25.57

110.00 11 O 53 4144.57 15.68

DIFFERENTIAL C¢:RRECTION8

TOE -.2321 TRA e. L173 TC-19.1410 BAU 3.0442

RDE .3390 RRA .17S1 RC3 .2162 FAU .05633

FOE -.5858 FRA Z.1331 FC3-3.5799 88iP 54484

DOE .4108 BRA 6,1196 BC318.1425 FSP 1301

DISTANCE 878.131 EARTH TO MARS

88.19 I'_A 258.38 Sl,lA 191.21 ECC .23913 INC 1.8055 vl 30.243

90.36 TAL 339.34 TAP 237.72 RC_ 145.49 APO 236.94 V2 26.497

172.02 ZAE 43.26 ETE 176.14 ZAC 85.09 ETC 256.08 CLP 27.16

11.640 PTH 2.04 VHP 6.217 DPA -3.32 RAP 182.31ECC 1.2321

INJ L.OIG INJ RT ASC INJ AZMTH INJ TIME P_ CST TIM INJ 2 LAT IHJ 2 LONG

48.37 64.82 108.28 19 47 32 1721.5 -19.31 40.74

194.16 62.62 64.30 9 $7 11 3991.0 8.75 187.29

28.04 64.46 I09.66 21 7 12 1449.9 -20.09 20.43

175.07 82.15 62.95 11 11 27 3737.8 9.49 168.27

9.15 63.34 113.50 22 18 4 1215.9 -22.17 1.65

I59.02 60.76 59.22 12 9 57 3544.6 11.46 152.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15338.6 SGR 606.0 SG3 373.3 ST 2860.3 SR 323.4 $S 703.4

RRT .0392 RRF -.0013 RTF .93g7 CRT .028g CRS .5356 CST -.8271

S8815347.S R23 -.0389 R13 .93g7 LSA 2g20.1MSA 650.5 SSA 28.4

SG11S335.6 SG2 605.5 THA .09 EL1 2860.3 EL2 523.2 ALF .31

lg56



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL I, 1964)

L_CH DATE DEC 10 1964 FLIGHT TII4[ 406.00 ARRIVAL DATE JAN 20 1868

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP 206.68 LAp -1.76

RC 334.9R6 GL 15.69

PLAN[TOC(NTRIC CONIC

C3 14.625 VNL 3.824

LNCH AZNTH LNCH TIME

90.00 19 21 43

90.00 8 38 3

100.00 20 45 24

1OO.00 9 ST 3

110.00 21 59 2

110.00 10 59 54

DIFFERENTIAL CORRECTIONS

TOE -.3696 TRA 6.4223 TC-15.7186 BAU S.0727

ROE .3452 RRA .1718 RC3 .2260 FAU .05377

FOE -.S863 FRA 2.0861 FCS-3.1830 BSP 54854

SO( .5085 DRA 8.4246 BC815.7152 FSP 1229

DISTANCE 882.429 EARTH TO MARS

LOL 77.98 VL 33.290 GAL -4.16 AZL 88.21HCA 259.64 SMA 191.36 (CC .24078 INC 1.7851 Vl S0.243

LOP 337.62 VP 24.304 QAp -13,17 AZP 90.32 TAL 336.29 TAp 237.94 RCA 145.29 APO ZST.4S v2 25.485

GP -3.39 ZAL 125.32 ZAp 26.94 ETS 172.00 Z_[ 42.53 ET[ 176.13 ZAC 85.34 (TC 258.04 CLP 26.74

DLA 4.99 RAL 208.76 RAO 6567.6 VEL 11.662 PTH 2.05 VMp 6.306 OPA -3.81 RAP 185.11ECC 1.2407

L-I TIME ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TII41[ leo CST TIN INJ 2 LAT INJ 2 LONG

2297.35 -21.49 46.80 66.37 106.90 20 O 0 1897.4 -lS.71 59.22

4631.11 13.48 195.52 64.49 64.86 9 55 14 4031.1 9.98 109.39

2027.45 -22.46 26.57 66.00 110.26 21 19 12 1427.4 -19.50 19.05

4378.29 14.41 177.32 64.03 63.52 11 9 59 5776.S 10.73 170.45

1797.01 -25.05 7.93 64.85 114.06 22 28 59 1197.0 -21.59 _ .49

4179.49 16.87 161.01 62.65 59.82 12 9 34 5579.5 12.73 134.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SG715428.6 SGR 608.3 SG3 351.4 ST 2972.05R 528.9 $S 702.6

RRT .OI_9RRF -.029Z RTF .9569 CRT -.0430 CR$ .5677 CST -.8454

$C_15440.6 R23 -.0415 R13 .9569 LSA S031.9 MSA 642.6 SSA 27.6

$6115426.6 SGR 606.2 THA .03 EL! 29Y2.1 EL2 528.4 ALF 179.55

LAUNCN DATE DEC 10 1964 FL]GHT TIlE 408.00 ARRIVAL DATE JAN 22 1966

_ELIOCENTRIC CCJ4IC DISTANCE 886.71T EARTH TO MARS

RL 147.31LAL .00 LOL 77.98 VL 33.299 GAL -4.39 AZL 68.24 HCA 260.91 SNA 191.51ECC .24247 INC 1.7646 vl 30.248

RP 208.70 LAp -1.74 LOP 338.89 VP 24.318 GAP -13.29 AZP 90.28 TAL 337.23 TAp 238.14 RCA 145.07 APO 237.94 vZ 28.483

RC 33S.¥64 64. 15.21 G4a -S.33 ZAL 126.93 ZAP 26.53 (76 171.99 zN[ 41.82 ETE 176.11 ZAC 85.59 (TC 255.01CLP 26.54

PLAN[TOCENTRIC CONIC

C3 15.187 VHL 3.897 DLA 3.99 RAL 210.03 RAD 6567.6 Vl[L 11.886 PTH 2.06 VHP 6.396 DPA -3.92 RAP 185.92 ECC 1.2499

LNCN AZ14TN Lk_H TIM( L-I TIME INJ LAT |NJ t.QI4G INJ RT ASC [MJ AZI4TH IMJ TIM( PO CST TIM |NJ 2 LAT 1NJ 2 LONG

R0.00 19 54 20 2274.43 -20.97 45.31 67,95 109.47 20 22 14 1674.4 -16.15 57.79

90.00 8 35 34 4670.90 14.62 198.89 66.40 65.47 9 53 25 4070.9 11.19 191.89

100.00 20 57 32 2008.04 -21,95 25.19 67.57 110.82 21 50 58 1406.0 -19.92 17.70

100.00 9 55 3 4414.53 15,55 179.58 65.$5 64.15 11 9 37 3814.5 11.95 172.84

110.00 22 10 4 1779.05 -24.54 6.T7 66.35 114.58 22 39 43 117R.0 -21.02 359.40

110.00 10 59 1 4214.28 18.05 163.02 64.58 60.46 12 9 15 3614.3 13.98 156.27

DIFFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5077 TRA 6.7554 TC-15.2763 BAU 3.1019 SGT13519.6 SGR 610.1 $63 330.1 ST $090.8 SR 534.5 SS 698.0

RDE .3601 RRA .1562 RC3 .2522 FAU .04934 RRT -.0126 RRF -.0361RTF .9536 CRT -.1079CR$ .5964 CST -.8610

FOE -.6024 FRA 2.0359 FC3-2.8126 BSP 35194 S6815561.6 R23 .044t R13 -.9538 LSA 8130.4 MSA 633.8 SSA 28.8

BOE .6224 BRA 6.7374 BC515.2761FSP 1159 S6115519.6 SG2 610.7 THA 179,97 EL1 3091.4 EL2 551.3 ALF 179.90

LAUHCH DATE DEC 10 1964 FLIGHT TIM( 410.00 ARRIVAL DATE JAM 24 1668

_ELL_ENTRIC C_IC DISTANCE 890.996 EARTH TO MARS

RL 147,31LAL .00 LOL 77.96 VL 33.507 &AL -4.62 AZL 68.26 HCA 262.18 Si4k 194.66 ECC .24425 IMC 1.7447 VI 50.245

RP 206.73 LAp -1.73 LOP 340.16 VP 24.320 GAP -13.41 AZP 90.24 TAL 336.15 TAp ZSS.SS RCA 144.85 APO 238.4? V2 26.490

RC 336.567 GL 14.74 G? -5.27 ZAL 126.51 ZAp 26_15 (TS 171.97 ZA( 41.11 ST( 176.09 ZAC 85.84 ETC 255.97 CLP 25.$4

PLANETOCENTR1C CONIC

C5 15.793 VHL 5.974

LNCH AZMTH LNCH TIN(

90.00 lS 46 42

90.00 8 33 15

100.00 21 9 26

100.00 9 53 10

110.00 22 20 54

110.00 10 58 12

DIFFERENT |AL CORRECTIONS

TOE -.6458 TRA 7.0577 TC-14.SS13 BAU S.1318

ROE .3T15 RRA .1606 RC3 .2570 FAU .04501

FDE -.Gl4G FRA 1.9612 FC3-2.4672 BSP 55527

BDE .7450 9RA 7.0596 9C314.8332 FSP 1090

LAUNCH DATE DEC 10 1964

OLA 3.00 RAL 211.28 RAD 6557.6 VEL 11.712 PTH 2.06 VHp 6.491 DPA -4.25 RAP 184.74 ECC 1.2599

L-1 TIME INJ LAT INJ LQNG IMJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ Z LAT INJ 2 LOltG

2252.59 -20.47 43.90 69.56 810.00 20 24 14 1652.6 -17.56 38.44

47|0.40 15.72 201.26 68.36 66.14 9 51 44 4110.4 12.36 154.19

1985.79 -21.45 23.88 69.16 111.34 21 42 32 1365.T -18.36 18.45

4452.52 16.67 181.85 67.90 64.82 11 7 22 3852.5 18.14 174.84

1762.04 -24.06 5.69 67.95 t15.05 22 50 16 1162.0 -20.48 558.37

4246.94 19.20 165.04 66.53 61.16 12 9 0 3648.9 15.Z0 158.20

HELIOCENTRIC CGNIC

RL 147.31LAL .00 LOL 77.96 VL _3.315 GAL

MID-COURSE Ex[CUTIOM ACCURACY ORBIT DETERNINATIO(q ACCURACy

S_T15609.3 st& 613.3 SG3 309.S ST 3215.0 SR 540.2 $s 892.5

RRT -.0372 RRF -.0824 RTF .9501 CRT -.1659 CRS .6226 CST -.8737

SC_15621.3 R23 .0470 R13 -.9501 LSA 3275.6 MSA 624.9 SSA 26.0

S6115606.3 SG2 612.9 THA 179.92 ELI 3216.3 EL2 532.5 ALF 179.36

FLIGHT TIME[ 412.00 ARRIVAL DATE JAN 26 1966
!

DISTANCE 993.263 EARTH TO MARS

-4.85 AZL 88.2R HCA 26_.43 5MA 191.81 ECC .24611 lHC 1.7248 vl 30.243

RP 206.77 LAP -1.71 LOP 541.45 VP 24.327 GAP -!3.54 AZP 90.20 TAL 335.06 TAP

RC 337. 546 GL 14.26 GP -3.21 ZAL 130.08 ZAP 23.75 ET$ 171.95 ZAE 40.4t ETE

PLAN(TOCENTRIC CONIC

C3 16.446 VHL 4.055 DLA 2.04 RAL 212.52 RAD 6567.7 V(L 11.740 PTH 2.07 VHp

LNCH AZI4TH LNCH 1II4( L-I TINS INJ LAT INJ LONG INJ RT ASC

90.00 19 58 49 2231.85 -19.96 42.56 71,16

90.00 8 50 59 4749.60 16.78 203.63 70.34

100.00 21 21 7 1966.40 -20.97 22.65 70.76

100.00 9 51 23 4490.27 17.75 184.15 69.90

110.00 22 Sl 32 1745.99 -23.59 4.68 69.54

110.00 10 57 27 4225.45 20.82 187.09 68.56

DIFFERENTIAL CCRRECTIONS MID-COURSE EvrCUTION ACCURACY

TDE -.7828 ERA 7.3862 TC-14.3813 BAU S.1625 S_T15696.4 SGR 616.0 SG$ 289.0

RDE .3836 RRA .1546 RCS .2403 FAU .04079 RRT -.OGIORI_ r -.1079 RTF .9459

FOE -.6229 FRA 1.9222 FCS-Z.1473 BSP 55863 SGB15708.5 R23 .0502 R13 -.9459

BO( .8717 BRA 7.3898 BC314.5853 FSP 1023 S6115696.5 SG2 614.8 THA 179.86

238.51 RCA 144.60 APO 259.01 V2 26.485

176.07 ZAC 86.09 ETC 255.95 CLP 25.56

6.585 DpA -4.55 RAP 185.57 ECC 1.2707

INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

110.49 20 36 1 1651.8 -17.02 35.16

66.65 9 50 9 4149.6 13.51 196.50

111.61 21 33 53 1366.4 -17.82 15.27

65.54 11 6 13 3890.S 14.50 177.04

115.49 23 0 38 1146.0 -19.96 357.41

61.90 12 8 50 3683.4 16.40 160.16

ORBIT DETERMINATION ACCURACY

ST 334_.5 Sit 545.9 88 683.2

CRT -,2171 CRS ,6485 CST -.8838

LSA 3598.3 MSA 616.1 SSA 25.3

EL1 3345.5 EL2 532.5 ALF 177.92
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE 0(C 10 1964

HELIOC(MTR1C C_4|C

RL 147.31 LAL .0O

RP 20S.91 LAP -1.70

RC 338.120 GL 13,60

PLANETOCENTR|C CONIC

C3 17.149 VHL 4.141

LNCH AZMTH LHCH TIME

90.00 20 10 43

90.00 8 28 51

100.00 21 32 36

100.00 9 49 42

110.00 22 41 58

110.00 10 56 46

FLIGHT TIM( 414.00 ARR]VAL DATE JAN 28 1966

DISTANCE 889.519 EARTH TO NARS

LOt. 77.98 YL 33.323 GAL -$.09 AZL 88.30 HCA 284.72 SMA 191.96 ECC .24805 INC 1.7049 ¥1 30.243

LOP 342.69 Vp 24.332 GAP -13.67 AZP 90.18 TAL 333.96 TAp 238.68 RCA 144.34 Apo 259.57 ¥2 26.480

GP -3.18 ZAL 131.61 ZAP 25.$7 ET6 171.94 ZA( 39.73 ET( 176.05 ZAC 86.34 ETC 255.92 CLP 25.18

DLA 1.09 RAL 215.7§ RAD 6567.7 VEL 11,770 PTH Z.O6 VHP 8.681 DpA -4.87 RAP 186.40 ECC 1.2822

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2212.17 -18.51 41.33 72.63 110.94 20 47 35 1812.2 -16.49 35.96

4788.50 17.81 208.04 72.37 87.61 g 46 40 4168.5 24.62 198.82

1948.15 -20.50 Zl.SO 72.42 112.26 22 S 2 1348.1 -17.30 14.16

4527.75 18.79 186.43 71.93 66.31 11 S 9 3927.8 15.43 179.25

1730.89 -23.14 S.73 71.14 115.89 23 10 49 1130.9 -19.47 356.52

4317.77 21.40 169.t6 70.60 62.69 12 8 44 3717.8 17.57 162.13

OIFFERENTIAL CCRRECT1ON8

TOE -.9213 TRA 7.7285 TC-13.9307 6AU 3.1943

ROE .3981 RflA .1482 RC3 .2424 FAU .03667

FOE -.8282 FRA 1.8595 FC3-1.6612 RSP 56165

BOE 1.0029 9RA 7.7280 BC313.9328 FSP 957

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT1576t.R $GR 618.7 6G$ 269.5 ST 3469.0 8R 551.6 SS 671.6

RRT -.0842 RRF -.1329 RTF .9409 CRT -.2631CRS .6888 CST -.8920

SG815794.0 R23 ,0538 R13 -.9409 LSA 3524.1NSA 607.6 SSA 24.6

S6115762.0 662 616.5 THA 179.81 EL1 3472.1 ELI 531.7 ALF 177.55

LAUNCH OAT( DEC 10 1964 FLIGHT TIN( 416.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC CCNIC

RL 147.31LAL .00

RP 206.67 LAP -1.68

RC 338.890 GL 13.34

PLANI[TOCENTR|C CA_qlIC

C3 17.904 VHL 4.231

LNCH AZMTH LNCH TIM(

90.00 20 22 22

90.00 8 26 50

100.00 21 43 47

100.00 9 48 8

110.00 22 52 13

110.00 10 56 10

DISTANCE 903.762

LOt. 77.96 VL 3_.331GAL -5.33 AZt. 88.31HCA 265.99 SldA 192.11ECC .25008

LOP 543.96 Vp 24.336 GAP -15.61 AZP 90.12 TAL 332.65 TAp 238.63 RCA 144.07

r,,p -3.10 ZAL 133.13 ZAP 25.00 ETS 171.92 ZAE 39.05 ETE 176.02 ZAC 86.59

DLA .17 RAL 214.95 RAG 6567.7 VEL 11.802 PTH 2.09 VHP 6.779 OpA -5.20

L-I TIN( INJ LAT INJ LONG ;NJ RT ASC INJ AZMTH INJ TIM( PO CST TIM

2193.56 -19.05 40.15 74.50 111.35 20 58 55 1593.6

4827.10 18.79 208.45 74.43 68.42 g 47 17 4227.1

1930.93 -20.05 20.41 74.07 112.65 22 15 58 1630.9

4564.97 19.79 188.74 74.00 67.13 11 4 11 3965.0

1716.74 -22.72 2.65 72.77 116.25 23 20 49 1116.7

4351.91 22.45 171.26 72.66 63.52 12 6 42 3751.9

DIFFERENTIAL CCRRECTIONS

T06-1.0584 TRA 8.0747 TC-13.4790 BAU S.2269

ROE .4093 RflA .1414 RC5 .2433 FAU .03264

FDE -.6501 FRA 1.7921 FC3-1.5784 8SP 58424

80E 1.1348 6RA 8.0759 BC513.4812 FSP 892

EARTH TO MARS

INC 1.6852 vl 30.243

APO 240.15 V2 26.474

ETC 255.90 CLP 24.82

RAP 187.25 ECC 1.2947

INJ 2 LAT INJ 2 LONG

-15.98 32.82

15.70 201.14

-16.81 13.12

16.52 181.47

-19.01 355.68

18.72 164.12

ORBIT DETERMINATION ACCURACY

ST 3595.9 SR 557.2 SS 657.3

CRT -.3035 CR$ .6897 CST -.8981

LSA 3648.6 NSA 599.7 SSA 24.0

EL1 5599.9 EL2 530.5 ALF 177.25

MID-COURSE EXECUTION ACCURACY

SGT15865.7 SGR 621.4 663 250.4

RRT -.1065 RRF -.1573 RTF .8349

S6815877.6 R23 .0579 R13 -.9549

$6115865.6 662 617.9 THA 179.76

LAUNCH OATE DEC 10 1964 FLIGHT TIME 418.00 ARRIVAL DATE FEB 1 1966

HELIOCENTRIC CONIC DISTANCE 807.991 EARTH TO MARS

-5.58 AZL 88.33 HCA 267.25 SNA 192.26 ECC .25219 INC 1.6655 vl 30.243

APO 240.75 V2 26.466

E7C 255.88 CLP 24.47

RL 147.31LAL .00 LOt. 77.98 VL 33.339 GAL

RP 206.93 LAP -t.SS LOP 345.25 VP 24.339 SAP -13.95 AZP go. De TAL 551.72 TAp 238.97 RCA 143.77

RC 389.$57 GL 12.88 GP -3.05 ZAL 134.62 ZAP 24.84 ETS 171.90 ZAE 38.38 ETE 176.00 ZAC 86.84

P_ANETCd_ENTflIC CONIC

C3 16.715 VHL 4.326 DLA -.75 RAL 216.14 RAD 6567.8 VEL 11.638 PTH 2.10 VHP 8.879 DPA -5.53 RAP 188.10 ECC 1.$O80

LNCH AZNTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 35 47 2176.01 -18.81 39.05 76.19 111.73 21 10 3 1576.0 -15.50 31.76

go.o0 8 24 55 4885.36 19.73 210.86 76.52 69.27 9 46 O 4285.4 16.74 203.47

100.00 21 54 47 1914.72 -19.62 19.40 75.75 113.01 22 26 42 1314.7 -16.34 12.15

100.00 9 46 38 4601.90 20.75 19t.06 76.10 67.99 11 5 18 4001.9 17.58 183.70

110.00 23 2 15 1703.54 -22.32 2.03 74.42 116.59 25 30 39 1103.5 -18.57 354.91

110.00 10 55 57 4385.65 26.47 173.37 74.60 64.40 12 8 43 3785.8 19.83 166.12

DIFFERENTIAL CCRRECT|ON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1958 TRA 8.4305 TC-13.0312 9AU 3.2611 SG715947.5 SGR 624.2 SG3 232.1 ST 3720.8 3R 562.7 S$ 640.8

ROE .4229 RflA .1341 RC5 .2432 FAU .02673 RRT -.1282 RRF -.1610 RTF .9278 CRT -.5394 CRS .7091 CST -.9028

FOE -.6288 FRA 1.7213 FC3-1.$288 BSP 56664 S6815959.7 R23 .0624 R13 -.9278 LSA 3771.0 NSA 592.2 SSA 23.4

ROE 1.2684 6RA 8.4316 BC313.0333 FSP 828 S6115947.7 SG2 619.0 THA 179.71 EL1 5725.8 EL2 528.6 ALF 177.00

LAUNCH DATE DEC 10 t964 FLIGHT TIM( 420.00 ARRIVAL DATE FEB 3 1966

HELIOCENTRIC CCNIC

RL 147.31 LAL .00

RP 207.00 LAP -1.65

RC 340.420 GL 12.43

PLANETOCENTRIC CONIC

C3 19.585 VHL 4.425

LNCH AZMTH LNCH TIME

90.00 20 44 59

90.00 8 23 5

100.00 22 5 55

100.00 9 45 10

110.00 23 12 7

110.00 10 55 8

DIFFERENTIAL C_RRECTIONS

TOE-1.3335 TRA 8.7951 TC-12.5871 DAU 3.2965

ROE .4371 RRA .1264 RC3 .2422 FAU .02487

FOE -.6245 FRA 1.6460 FC3-1.0995 8SP 56879

ROE 1.4033 8RA 8.7961 6C312.5894 FSP 765

DISTANCE 912.206 EARTH TO MARS

LOL 77.98 VL 33.347 GAL -5.64 AZI. 88.35 HCA 268.52 Sl4A 192.41 ECC .25440 INC 1.6458 vl 30.243

LOP 346.50 VP 24.342 GAP -14.10 AZP 90.04 TAt. 330.58 TAP 239.10 RCA 143.46 APO 241.36 V2 26,458

GP -3.00 ZAL 136.08 ZAP 24.30 ET8 171.88 ZAE 37.72 ETE 175.97 ZAC 87.09 ETC 255.86 CLP 24.12

OLA -1.61 RAL 217.32 RAD 6567.8 VEL 11.873 PTH 2.11 VHP 6.980 DpA -5.87 RAP 188.96 ECC 1.3223

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

2159.46 -18.19 38.02 77.90 112.08 21 20 59 1559.5 -15.04 30.77

4903.35 20.63 213.29 78.64 70.t6 9 44 48 4503.3 17.74 205.81

1899.51 -19.22 18.45 77.45 113.35 22 37 15 1299.5 -15.89 11.24

4638.56 21.67 193.40 78.23 68.89 11 2 29 4038.6 18.60 185.94

1691.26 -21.95 1.28 76.08 116.89 23 40 18 1091.3 -18.16 354.19

4419.57 24.44 175.50 76.96 65.33 12 8 48 3619.6 20.91 168.14

NXO-COUR$E ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT16026.9 6GR 626.9 663 214.2 ST 3843.3 SR 568.1 SS 622.0

RRT -.1495 RRF -.2040 RTF .9192 CRT -.3716 CR3 .7277 CST -.g060

SG916039.1 R23 .0673 R13 -.9193 L3A 5890.7 MSA 585.1 SSA 22.8

$6116027.2 362 619.9 THA 179.66 EL1 3849.2 EL2 526.6 ALF 176.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAt._WCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31LAL .0O

RF 207.08 LAp -1.63

RC 341.1Yg GL 11.99

PLANETOCEMTRIC CONIC

C3 20.516 VHL 4.529

LHCH AZMTH LNCH TIME

90.DO 20 55 58

90.00 6 21 20

100.00 22 16 10

100.O0 9 43 50

110.00 23 21 49

110.00 10 54 43

FLIGHT TIME 422.00 ARRIVAL DATE FEB 5 1936

DISTANCE 916.405 EARTH TO MARS

LOt. 77.98 VL 33.356 GAL -6.10 AZL 88.37 HCA 269.78 SNA 192.57 ECC .25671 IHC 1.6262 vl 30.245

LOP 347.76 VP 24.343 GAP -14.25 AZP gO.D1 TAL 329.44 TAp 23R.22 RCA 143.13 APO 242.00 V2 _6.44g

GP -2.96 ZAL 137.51 ZAP 23.96 ETS 171.86 ZAE 37.07 ETE 175.94 ZAC 87.34 ETC 255.84 CLP 23.78

DLA -2.47 RAL 218.48 RAD 6567.6 VEL 11.912 PTH 2.12 VHp 7.083 DpA -6.22 RAp 189.83 ECE 1.3376

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

2143.96 -17.79 37.06 79,62 112.40 21 31 42 1544.0 -14.60 29.64

4940.99 21.48 215.72 80.80 71.09 9 43 41 4341.0 18.70 208.15

1885.28 -18.83 17.57 79.16 113.65 22 47 35 1285.3_ _ -15.47 10.39

4674.91 22.54 195.75 80.39 69.$3 11 1 44 4074.9 19.59 188.20

1979.90 o21.59 .59 77.76 117.17 23 49 46 1079.9 -17.76 353.53

4453.05 25.38 177.65 79.14 66.29 12 8 56 3853.1 21.95 170.18

DIFFERENTIAL CCRRECTIONS HID-COURSE (Y_CUTION ACCURACY

70E-1.4705 TRA 9.1701 TC-12.1485 BAU 3.3327 _k_e718105.3 SGR 629.7 SG3 197.0

RD( .4318 RRA .1183 RC3 .2404 FAU .02113 RRT -.1696 iitRF -.2265 RTF .9089

FOE -.6174 IRA 1.5565 FC3 -.8915 BSP 57093 Sr,_16117.6 R23 .0731 R13 -.9090

gO( 1.5383 BRA 9.1709 6C312.1509 FSP 704 S6116105.7 SG2 620.5 THA 179.62

LAUNCH DATE DEC 10 1964 FLIGHT TINS 424.00

HELIOCENTRIC C(_4IC DISTANCE 920.587

RL 147.31LAL .DO LOL 77.98 VL 33,364 GAl. -6.37 AZL 88.39 HCA 271.05 SI4A

RP 207.17 LAP -!.$1 LOP 349.02 VP 24.343 GAP _14.40 AZP 89.97 TAL 328.26 TAP

RC 341.938 GL 11.53 GP -2.91ZAL 138.92 ZAP 23.63 ETS 171.84 ZA[ 36.43 ETE

PLAI4ETOCENTIIIC C_14|C

C3 21.513 VHL 4.638 DLA -3.30 RAL 219.62 RAID $567.9 VEL 11.934 PTH 2.13 VHP T.189 DPA -6.56

LNCH AZHTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME POCST TIM

90.00 21 6 44 21Lbl).43 -17.42 36.16 01.36 112.69 21 42 14 1529.4

g0.00 S 19 40 46T6.31 _.28 218.16 82.98 72.06 9 42 39 4376.3

100.00 P.Z 26 32 1672.00 -18.46 16.76 80.89 113.93 22 57 44 1272.0

100.00 9 42 33 4710.97 23.37 198.11 92.38 70.81 11 1 4 4111.0

110.00 23 31 15 1669.44 -21.27 359.95 79.46 117.41 23 59 4 1069.4

110.00 10 54 20 4483.30 26.27 179.83 81.36 67.30 12 9 7 3886.3

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.S074 I_RA R.3531 TC-11.7175 BAU 3.3707 SGT19180.8 SGR 632.3 SG3 160.3

ROE .4670 RRA .1097 RC3 .2378 FAU .01744 RRT -.1894 RRF °.2483 RTF .8961

FOE -.gOTT FRA 1.4827 FC3 -.T019 SIP $7243 S8816195.2 R23 .0797 R13 -.8962

gO( 1.6738 6RA 9.5538 BC311.719R FSP 644 SG116|81.3 SG2 620.9 THA 179.58

ORBIT DETERMINATION ACCURACY

ST 3962.5 SIR 573.3 SS 601.1

CRT -.4000 CRS .7453 CST -.gO7g

LSA 4007.0 MSA 578.7 SSA 22.2

EL1 3969.3 ELZ 524.6 ALF 176.63

ARRIVAL DATE FEB 7 1966

EARTH TO MARS

192.72 ECC .25911 INC 1.6066 Vl 30.243

239.32 RCA 142.79 APO 242.66 V2 26.438

175.91 ZAC 87.58 ETC 255.83 CLP 23.46

RAP 190.70 ECC 1.3540

INJ 2 LAT INJ Z LONG

-14.19 28.97

19.62 210.50

-15.08 9.60

20,53 160.46

-17.43 352.93

22.96 172.23

ORBIT DETERMINATION ACCIJ_ACY

ST 4077.3 SIR 578.3 SS 578.3

CRT -.4254 CRS .7628 CST -.9085

LSA 4118.8 MSA 572.7 SSA 21.7

EL1 4084.8 EL2 522.4 ALF 176.49

LAUNCH DATE DEC 10 1964 FLIGHT TIME 426.00

HELIOCENTRIC CONIC

RL 147.31LAL .DO

RP 207.27 LAP -1.59

RC 342.890 GL 11.14

PLANETO¢ENTMIE CONIC

C3 22.579 VHL 4.752

LNCH AZMTH LNCH TIME

90.00 21 17 16

90.00 8 18 5

100.00 22 36 43

100.00 g 41 22

110.00 23 40 32

110.00 10 54 1

ARRIVAL DATE FEB 9 lg4G

DISTANCE 924.751 EARTH TO MARS

LOt. 77.96 VL 33.372 GAL -6.64 AZL 88.41 HCA 272.31 SHA 192.88 ECC .26161 INC 1.5870 vl 30.243

LOP 350.29 VP 24.342 GAP -14.56 AZP 89.94 TAL 327.10 TAp 239.41 RCA 142.42 APO 243.33 V2 23.427

GP -2.87 2AL 140.30 ZAP 23.31 ETS 171.82 ZA( 35.80 ST( 175.88 ZAC 87.83 ETC 255.83 CLP 23.14

DLA -4.11 RAL 220.74 RAO 6567.9 VEL 11.998 PTH 2.14 VHP 7.296 DpA -6.92

L-! TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2115.85 -I7.Os 35.33 83.12 112.95 21 52 34 1515.8

5015.30 23.04 220.61 85.18 73.06 9 41 41 4415.3

1859.66 -16.12 IS.DO 82.63 114.19 23 7 42 1259.7

4746.71 24.15 200.48 04.80 71.82 11 0 28 4146.7

1659.85 -20.97 359.37 81.17 117.64 24 8 12 1059.g

4519.29 27.12 182.02 83.61 68.34 12 g 21 3919.3

RAp 191.59 ECC 1.3716

INJ 2 LAT INJ 2 LONG

-13.80 28.16

20.50 212.86

-14.70 8.88

21.44 192.73

-17.10 352.38

23.93 174.30

DIFFERENTIAL CORRECTIONS

TOE-1.7417 TRA 9.9470 TC-11.2936 BAU 3.4098

ROE .4826 RRA .1007 tiC3 .2346 FAu .01364

FOE -.5954 FflA 1.3948 FC3 -.5306 BSP 57399

BOE 1.8073 BRA 9.9475 BC311.2932 FS_P 584

LAUNCH DATE DEC 10 1964

HELIOCENTRIC CONIC

RL 147.31 LAL .00

RP 207.37"LAp -1.56

RC 343.441 GL 10.73

PLANETOCENTRIC CONIC

C3 23.718 VHL 4.870

LNCH AZHTH LNCH TIME

90.00 21 27 39

gO.O0 8 16 35

100.00 22 46 41

100.00 g 40 14

110.00 23 49 39

110.00 10 53 46

DIFFERENTIAL CORRECTIONS

10E-1.8768 TRA10.3495 TC-10.8809 BAu 3.4510

RD( .4987 RflA .0912 RC3 .2308 FAU .01031

FOE -.5806 FRA 1.3026 FC3 -.3762 BSP 57519

BOE 1.9419 BRA10.3499 BC310.8833 FSP 526

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG716254o4 $GR 634.9 _3 164.2 ST 4186.7 SR 583.1 SS 553.7

RRT -._084 RRF -.2692 RTF .8803 CRT -.4475 CRS .7798 CST -.9076

$r,_16266o8 R23 .0974 R13 -.8603 LSA 4225.2 MSA 567.3 SSA 21.2

S8116255.0 SGZ 621.0 THA 179.53 EL1 4194.9 EL2 520.4 ALF 176.38

FLIGHT TIME 428.00 ARRIVAL DATE FEB 11 1966

DISTANCE 928.895 EARTH TO MARS

LOL 77.98 VL 33.381 GAL -6.93 AZI. 88.43 HCA 273.57 SMA 193.03 ECC .26423 INC 1.5674 Vl 30.243

LOP 351.55 VP 24.340 GAP -14.73 AZP 89.90 TAL 325.92 TAp 239.49 RCA 142.03 APO 244.03 V2 26.415

GP -2.83 ZAL 141.66 ZAP 23.00 ETS 171.80 ZAE 35.|6 ETE 175.65 ZAC 88.08 ETC 255.62 CLP 22.83

DLA -4.90 RAt. 221.85 RAD 6568.0 VIEL 12.046 PTH 2.15 VHp 7.405 DPA -7.27 RAp 192.48 ECC 1.3903

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PC) CST TIM 1NJ 2 LAX INJ 2 LONG

2103.20 -16.72 34.35 84.89 113.19 22 2 42 1503.2 -13.44 27.41

5051.94 23.74 223.07 87.41 74.10 9 40 47 4451.9 21.33 215.22

1848.23 -17.80 15.30 64.39 114.42 23 17 29 1248.2 -14.36 6.20

4782.14 24.88 202.65 67.03 72.87 10 59 56 4162.1 22.30 195.01

1651.12 -20.$9 359.84 82.89 117.84 24 17 10 1051.1 -16.80 351.87

4552.01 27.92 184.22 85.89 69.43 12 9 38 3952.0 24.86 176.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT19326.1 8DR 637.5 SG3 148.8 ST 4291.5 SIR 587.6 SS 527.5

RRT -._63 RRF -.2591RTF .8602 CRT -.4675 CRS .7967 CST -.g054

S8815333.5 R23 .0962 R13 -.8602 LSA 4327.1MSA 562.3 SSA 20.7

S61|6325.7 SG2 620.8 THA 179.4g (L1 4300.4 EL2 515.4 ALF 176.26

1959



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE DEC 10 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 13 1966

HELIOCENTRIC CONIC

RL 147.31LAL .00

RP 207.48 LAP -1.54

RC 344.188 GL 10.32

PLANETOCENTRIC CONIC

C3 24.935 VHL 4.993

LNCH AZMTH LMCH TiME

90.00 21 37 48

90.00 8 15 9

100.00 22 58 28

100.00 9 39 10

110.00 0 2 30

110.00 10 53 33

DIFFERENTIAL CCI_RECTIONS

7DE-2.0109 TRA10.7620 TC-10.4771 BAU 3.4934

ROE .5152 RRA .0813 RC$ .2266 FAU .00882

FDE -.5633 FRA 1.2064 FC3 -.2367 BSP 57587

BOE 2.0759 BRA10.7623 BC310.4795 FSP 489

DISTANCE 933.019 EARTH TO MARS

LOL 77.g8 VL 33.38g GAL -7.21 AZL 88.45 HCA 274.83 SMA 193.19 ECC .26695 ]NC 1.5478 vl 30.243

LOP 352.81 VP 24.337 GAP -14.90 AZP 89.87 TAL 324.73 TAp 239.56 RCA 141.82 APO 244.76 V2 28.402

GP -2.79 ZAL 142.98 ZAP 22.70 ET8 171.78 ZAE 34.57 ETE 175.81ZAC 88.33 (TC 255.82 CLP 22.53

OLA -5.66 RAL 222.94 RAG 8588.0 VEL 12.096 PTH 2.17 VHP 7.517 DPA -7.63 RAp 193.38 ECC 1.4104

L-] TIME [NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2091.45 -16.40 33.83 86.66 113.41 22 12 39 1491.4 -13.10 26.72

5088.25 24.40 225.52 89.67 75.16 9 39 57 4488.2 22.12 217.59

18_7.68 -17.50 14.86 86.15 114.62 23 27 6 1237.7 -14.04 7.58

4817.24 23.56 205.24 89.31 73.95 10 59 27 4217.2 23.11 197.30

1643.23 -20.44 358.37 84.62 118.02 0 29 54 1043.2 -16.53 351.42

4584.46 28.68 186.45 88.19 70.54 12 9 57 3984.5 25.76 178.49

HID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

96716394.9 SGR 639.9 9G3 134.1 ST 4391.0 SR 391.9 Ss 499.7

RRT -.2448 RRF -.3073 RTF .8342 CRT -.4834 CRS .8134 CST -.9019

$6016407.4 R23 .1060 R13 -.8343 LSA 4423.8 MSA 357.5 SSA 20.3

8G118395.8 SG2 620.4 THA 179.45 ELI 4400.5 EL2 516.4 ALF 176.20

LAUNCH DATE DEC 10 1964 FLIGHT TIME 432.00 ARRIVAL DATE FEB 15 1966

HELIOCENTRIC CONIC DISTANCE 937.120 EARTH TO MARS

RL 147.31 LAL .00 LOL 77.98 VL 33.397 GAL -7.51 AZL 88.47 HCA 276.09 S44A 193.34 ECC .26979 [NC 1.5281 vl 30.243

RP 207.61 LAP -1.52 LOP 354.07 VP 24.333 GAP -15.08 AZP 89.84 TAL 323.52 TAp 239.61 RCA 141.18 APO 245.51 V2 26.387

RC 344.932 GL 9.93 GP -2.75 ZAL 144.28 ZAP 22.41 (TS 171.76 ZA( 33.96 ETE 175.77 ZAC 88.58 ETC 255.83 CLP 22.24

PLAN(TOCENTRIC CONIC

CS 26.233 VHL 5.122 DLA -6.41 RAL 224.02 RAG 6568.1 VI[L 12.149 PTH 2.18 VHp 7.630 DpA -7.99 RAp 494.29 ECC 1.4317

LNCH AZMTN INCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 47 46 2080.57 -16.11 33.17 88.45 113.61 22 22 26 1480.6 -12.78 26.08

90.00 8 13 47 5124.21 25.00 227.99 91.93 76.25 9 39 11 4524.2 22.87 219.97

100.00 23 6 3 1827.99 -17.23 14.07 87.93 114.81 23 36 31 1226.0 -)3.74 7.02

100.00 9 38 10 4852.02 26.19 207.63 91.60 75.05 10 59 2 4252.0 23.88 199.59

110.00 0 11 16 1636.14 -20.21 357.94 88.36 118.17 0 38 32 1036.1 -16.29 351.02

110.00 10 33 23 4616.63 29.39 188.68 90.52 71.69 12 10 20 4016.6 26.60 180.60

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.1428 TRA11.1859 TC-10.0847 BAU 3.5377 86T16462.8 $GR 842.3 SG3 120.1 ST 4484.6 SR 595.8 SS 470.7

ROE .5322 RRA .0709 RC3 .2220 FAU .00340 RRT -.2621 RRF -.3236 RTF .8005 CflT -.5010 CRS .8305 CST -.8965

FOE -.5439 FRA 1.1058 FC3 -.1123 BSP 57665 SG§16475.1 R23 .1t78 R13 -.8005 LSA 4514.6 MSA 533.3 88A 19.8

BOE 2.2079 8RAl1.1861 0C310.0872 FSAP 413 86116483.5 SG2 619.8 THA 179.41 ELI 4494.7 ELI 314.5 ALF 176.14

AUNCH DATE DEC 10 1964 FLIGHT TIME 434.00 _RRIVAL DATE FEB 17 1966

HELIOCENTRIC CONIC

RL 147.31 LAL .DO

RP 207.74 LAP -I.50

RC 345.671 GL 9.54

PLANETOCENTRIC CONIC

CS 2T.619 VHL 5.255

LNCH AZMTH LNCH TIME

90.00 21 57 32

90.00 6 12 29

100.09 23 15 28

100.00 9 37 14

110.00 0 19 51

110.00 10 53 18

DIFFERENTIAL CORRECTIONS

7DE-2.2741 TRA11.5196 TC3-9.7030 BAU 3.5836

ROE .5495 RRA .0601 RC3 .2171 FAU .00002

FOE -.5225 FRA 1.0008 FC3 -.0007 8SP 57695

80E 2.3396 6RA11.6197 BC3 9.7055 FSP 359

DISTANCE 941.198 EARTH TO MARS

LOt. 77.g8 VL 33.406 GAL -7,81 AZL 88.49 HCA 277.34 SMA 193.50 ECC .27274 INC 1.5084 vl 30.Z43

LOP 355.33 VP 24.328 GAP -15.27 AZP 69.81 TAL _22.31 TAP 239.65 RCA 140.73 APO 248.26 V2 26.372

GP -2.71 ZAL 145.56 ZAP 22.12 ET$ 171.74 ZAE 33.37 ETE 175.73 ZAC 86.83 ETC 255.84 CLP 21.96

DLA -7,12 RAL 225.08 RAO 6568.1 VEL 12.206 FTH 2.19 VHP 7.747 DpA -8.36 RAP 195.20 ECC 1.4545

L-Z TIME [HJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM 1NJ 2 LAT ]NJ 2 LONG

2070.53 -15.83 32.56 90.25 113.79 22 32 2 1470.5 -12.48 25.49

5159.61 25.55 230.45 94.22 77.37 9 38 29 4559.8 23.56 222.34

1819.11 -16.97 13.54 89.71 114.98 23 45 47 1219.1 -13.47 6.50

4886.46 26.77 210.02 93.90 76.19 10 58 41 4286.5 24.61 201.89

1829.84 -20.01 357.57 88.11 118.31 0 47 0 1029.8 -16.07 350.66

4646.50 30.05 190.93 92.87 72.87 12 10 45 4048.5 27.41 182.73

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT16527.1 SGfl 644.5 3G3 107.0 ST 4572.7 8R 599.5 SS 440.6

RRT -.2788 RRF _.3368 RTF .7553 CRT -.5150 CRS .8483 CST -.889D

$6616339.7 R23 .1312 R13 -.7553 LSA 4600.1 MSA 549.3 SSA 19.4

S6116528.1 SG2 618.9 THA 179.38 EL1 4593.2 ELI 512.7 ALF 176.09

1960



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAQNCH 0ATE DEC 11 1964

HELICRENTRI( C(_IC

RL 147.30 LAL .00

RP 244.34 LAP 1.13

RC 131.411 GL 8.04

PLANETOCENTRIC COSMIC

C3 29.641 VHL 5.444

LNCH AZI4TH LNCfl T|M4[

90.00 16 4 0

90.00 7 5 18

100.00 17 31 14

tOO.OO 6 20 45

110.00 16 32 48

110.00 9 1S 39

FLIGHT TIN[ 140.00

DISTANCE 366.667

LOL 79.00 VL 35.646 6AL -.36 AZL 86.78 HCA

LGP 191.66 VP 23.557 GAP 24.19 AZP 90.47 TAL

6P 1.93 ZAL 90.26 ZAp 174.61 ETS 156.63 ZA(

ARRIVAL DATE APR 30 1965

EARTH TO NARS

112.66 SMA 249.75 ECC .41027 INC 1.2243 Vt 30.247

358.77 TAp 111.43 RCA 147.29 APO 352.22 VZ 22.451

IS2.45 ETE 1.56 ZkC 91.07 ETC 255.88 CLP 175.18

DLA 11.64 RAL 173.34 RAD 9368.2 VEL 12.269 PTH 2.21 VHP

L-I TIME INJ LAT INJ L(_G INJ RT A$C INJ AZI4TH INJ TIME

2660.59 -27.49 73.16 45.76 97.10 16 48 41

4585.05 12.13 193.61 39.32 64.22 8 21 43

2399.24 -28.83 52.26 45.56 98.27 18 11 13

4341.63 13.34 175.30 38.70 63.00 9 33 6

2143.96 -32.40 32.15 44.83 101.53 19 26 33

4169.67 16.53 160.45 36.80 59.64 10 25 9

11.036 DpA .19 RAp 167.56 ECC 1.4878

PO CST TIN INJ 2 LAT INJ 2 LONG

2080.6 -26.22 64.72

3965.0 6.56 166.95

1799.2 -27.38 43.76

3741.6 9.62 168.48

1544.0 -30.48 23.47

3569.7 12.37 153.60

ORBIT DETERMINATION ACCURACY

ST 632.5 SR 583.8 SS 171.7

CRT -.6469 CR8 -.0184 CST .7514

LSA 796.0 MSA 366.7 8SA 38.5

EL1 78i.8 EL2 360.2 ALF 138.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4463 TRA-1.30518 TEL .9914 BAU .3930 SGT 1834,9 SGR 634.8 SG3 166.5

ROE -.5496 RMA -.2423 RC3 -.0197 FAU .OSTS3 RRT .0623 NI_ -.0771RTF -.7906

FOE -.0246 FRA .5253 FC3-1.6925 BSP 5901 SG8 1841.6 R23 -.0,?.12 R13 -.7908

BOE .7082 BRA 1.3321BCS .9916 FSP 450 SG1 1835.4 SG2 633.4 THA 1.40

LAUNCH DATE DEC 11 1964 FLIGHT TIlE 142.00

HELIOCENTRIC CONIC DISTANCE 368.567

RL 147.30 LAL .00 LOL 79.00 VL 33.314 GAL -.20 AZL 96.79 HCA 113.37 SMA 245.40 (CC .39979

RP 244.11 LAP 1.11 LOP 192.57 VP 23.378 GAp 23.56 AZP 90.48 TAL 359.30 TAP 112.87 RCA 147.29

RC 133.550 GL 8.10 GP 1.99 ZAL 89.20 ZAP 174.27 (TS 156.36 ZN[ 152.34 (T( 1.81 ZAC 91.21

PLAN[TOCENTRIC CONIC

C3 28.Z24 VHL 3.$13 DLA 12.11RAL 172.37 RAD 6568.1V[L 12.231PTH 2.20 VMp 10.763 DPA .09

LNCH AZMTH LN(H TIM( L-I TIM( INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ 1114( PO CST TIM

80.00 15 58 10 2684.20 -27.92 73.42 44.07 86.97 16 40 54 2084.2

90.00 7 S 23 4554.93 11.29 192.17 $7.59 63.96 8 21 20 3956.9

100.00 17 23 42 2401.92 -28.85 52.46 45.87 98.17 19 $ 44 1801.9

100.00 8 20 35 4314.43 12.50 173.72 36.97 62.62 9 32 27 3714.4

110.00 16 45 54 2144.68 -$2.41 32.21 43.16 101.50 19 21 39 1544.7

110.00 9 14 30 4144.43 15.66 139_01 55.16 59.22 10 23 54 3544.5

DIFFERENTIAL CQRRECTION8 MID-COURWE ExECUTI¢_I ACCURACY

TOE .4241 TRA-1.2919 TC3 1.0725 BAU .4047 SGT 1872.7 S_ 632.8 SG3 175.9

ROE -.5330 RMA -.2347 RC3 -.0180 FAU .05995 RRT .0698 I_ r -.0838 RTF -.7968

FDE -.010| FRA _5163 FC3-1.9390 R_P 6104 _ 1879.7 R2_ -.0_|1 R13 -.7970

BOE .6827 BRA 1.3032 BC3 1.0726 FS4P 479 SGI 1873.3 $GZ 630.8 THA |.52

ARRIVAL DATE MAY 2 1965

EARTH TO MARS

INC 1.2071 Vl 30.247

APO 343.51 V2 22.473

ETC 235.96 CLP 174.63

RAp 187.93 ECC 1.4645

INJ 2 LAT INJ 2 LONG

-26.26 64.96

7.69 185.34

-27.42 43.95

8.73 166.95

-30.49 23.52

11.46 152.42

ORBIT DETERMINATION ACCURACY

ST 624.8 SIq 382.2 SS 168.4

CRT -.6351 CRS .0660 CST .7029

LSA 775.6 MSA 393.0 SSA 39.9

EL1 772.7 ELZ 363.6 ALF 138.18

LAUNCH DATE DEC 11 166A FLIGHT TIIM[ 144.00

HELIOCENTRIC CONIC

RL 147.30 LAL .OO

RF 243.87 LAP 1.06

lC 135.719 GL 8.14

PLANETOCENTRIC CO_llC

C3 26.918VHL 5.188

LNCH AZNTH LNCM TIME

go. Do 15 46 11

gO.DO 7 5 25

100.00 17 1S 0

100.00 8 20 17

110.00 18 36 52

110.00 9 13 55

DISTANCE 370.616

LOL 79.00 VL 35.367 GAL -.04 AZL 88.81 HCA 114.46 SMA

LOP 193.48 VP 23.209 GAp 22.84 AZP 90.49 TAL 359.84 TAp

GP 2.05 ZAL 86.12 ZAp 173.72 ETS 159.63 ZkE 132.28 ETE

ARRIVAL DATE MAY 4 1965

EARTH TO MARS

241.40 ECC .38963 INC 1.1687 vl 30.247

114.32 RCA 147.30 APO 335.51 V2 22.498

2.06 ZAC 91.34 ETC 255.95 CLP 174.07

DLA 12.58 RAL 171.37 RAD 6568.1 VEL 12.176 PTH 2.1g VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

2688.40 -27.55 73.73 42.39 96.82 16 33 O

4529.13 10.45 190.56 35.67 63.53 B 20 54

2405.17 -28.88 52.70 42.20 96.05 17 56 9

4287.62 11.65 172.18 35.24 62.28 9 31 45

2145.92 -32.43 32.30 41.49 101.45 19 14 37

4119.63 14.79 157.61 33.43 56.82 10 22 35

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .3826 TRA-l.Z627 TC3 1.1463 BAU .4123 $GT 1906.5 SGR 630.6 SG3 185.2

ROE -.5212 RRA -.2272 RC3 -.0130 FAU .06197 RRT .O900 RRF -.0999 RTF -.7997

FOE .0213 FRA .5065 FC3-1.9897 BS@ 6671 SG8 2008.1 R23 -.0183 R13 -.7999

60E .6466 BRA 1.2830 8C3 1.1463 FSP SZl $4;1 1907.5 SG2 627.7 THA 1.91

LAUNCH DATE DEC 11 1964 FLIGHT TIM( 146.00

NELIOCENTRIC CCIqIC DISTANCE 372.803

RL 147.$0 LAL .00 LOL 79.00 VL 35.266 GAL .11AZL 68.83 HCA 115.39 SMA 237.71 [CC .38037

RP 243.63 LAp 1.06 LOP 194.39 VP 23.048 GAP 22.31AZP 90.50 TAL .39 TAp 115.78 RCA 147.30

RC 137.915 GL 8.18 6P 2.11ZAL 87.02 ZAP 173.17 [TS 160.99 ZAE 152.26 ETE 2.32 ZAC 91.48

PLANETOCENTRIC CONIC

C3 25.716 VHL 5.0710LA 13.03 RAL 170.35 RAO 6568.0 VEL I2.128 PTH 2.17 VHP 10.249 OpA -.09

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ I.(_G INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

90.00 15 40 4 2693.15 -27.39 74.07 40.72 96.65 16 24 57 2093.1

gO.D0 7 5 23 4501.78 9.62 188.98 34.17 63.24 8 20 25 3901.8

100.00 17 8 12 2408.95 -28.92 52.97 40.53 97.91 17 48 21 1808.9

100.00 8 19 56 4261.22 10.81 170.67 33.54 61.96 9 30 58 3661.2

110.00 18 31 42 2147.65 -32.45 32.43 39.83 101.38 19 7 30 1547.7

110.00 9 12 55 4095.27 13.92 156.25 31.72 58.46 10 21 11 3495.3

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3882 TRA-1.2110 TC3 1.2579 BAU .4325 S_T 1847.5 SCA 627.3 SJ',3 195.8

ROE -.5073 RflA -.2197 RE3 -.0091FAU .06428 RRT .0776 RRF -.0930 RTF -.8118

FOE .0179 FRA .4657 FC3-2.1638 BSP 6345 SG8 2049.1 R23 -.0248 R13 -.8120

BOE .6388 8RA 1.2308 BC3 1.2579 FSP 332 SGI 1948.2 SG2 625.2 THA 1.60

10.502 DpA .00 RAp 188.27 ECC 1.4430

PO CST TIM INJ Z LAT INJ 2 LONG

2088.4 -26.32 65.27

3929.2 6.82 183.77

1805.2 -27.47 44.18

3687.9 7.65 165.45

1545.9 -30.51 23.61

3519.6 10.55 151.08

ORBIT DETERHINATION ACCURACy

ST 602.9 SIN 580.8 SS 167.8

CRT -.6002 CRS .2499 C$T .5943

LSA 749.9 MSA 406.1 SSA 41.3

EL1 749.0 EL2 373.9 ALF 136.79

ARRIVAL OATE MAY 6 1965

EARTH TO MARS

INC 1.1719 vl 30.247

APO 328.13 V2 22.522

ETC 235.94 CLP 173.50

RAp 168.61 ECC 1.4232

INJ 2 LAT INJ 2 LONG

-26.38 65.61

5.95 182.22

-27.32 44.45

6.98 163.98

-30.55 23.73

g.65 149.76

ORBIT DETERMINATION ACCURACY

ST 609.4 _R 576.2 SS 161.6

CRT -.6220 CRS .2323 CST .5930

LSA 737.8 MSA 394.7 SSA 42.9

ELI 756.9 EL2 364.5 ALF 137.42

1961



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH OATE DEC 11 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 8 1961

HELIOCENTRIC COIAIC

RL 147.30 LAL .00 LOL 79.00 VL

RP 243.38 LAP 1.03 LOP 193.30 VP

RC 140.134 GL 9.20 GP Z.t8 ZAL

PLANET(_ENTRIC CONIC

C3 24.111 VHL 4.861

LNCH AZMTH LNCH TIM(

90.00 lS 31 50

90.00 7 5 18

100.00 IT 0 16

100.00 6 19 31

110.00 16 24 26

110.00 9 11 50

DIFFERENTIAL C_RRECT|ON3

TO( .3657 TRA-1.1833 TC3 1.3400 8AU .4409

ROE -.4944 RRA -.2126 RC3 -.0046 FAU .06639

FOE .0333 FRA .4705 FC3-2.3356 83P 8451

BOE .6149 BRA 1.2023 0C3 1.3400 FSP 560

DISTANCE 375.115 EARTH TO MARS

35.151 GAL .26 AZL 88.85 HCA 118.30 SMA 234.31 ECC .37137 INC 1.1538 vl 30.247

22.995 GAP 21.69 AZP 90.51 TAL .95 TAp 117.25 RCA 147.29 Apo 321.32 V2 22.547

85.90 ZAP 172.90 ET9 161.59 ZAE 152.29 ETE 2.59 ZAC 91.62 ETC 255,93 CLP 172.93

OLA 13.52 RAL 169.30 RAD 6568.0 VEb 12.083 pTH 2.16 VHp 9.997 DpA -.17 RAP 188.95 ECC 1.4050

L-| TIME |NJ LAT INJ LONG [NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2698.39 -27.63 74.45 39.06 96.47 16 16 49 2098.4 °26.44 61.96

4474.96 8.79 187.44 32.48 62.97 8 19 51 3874.9 5.10 180.71

2413.20 -28.96 53.26 38.87 97.75 17 40 29 1813.2 -27.58 44.75

4235.29 9.98 169.19 31.65 61.68 9 30 7 3635.3 6.12 162.53

2149.83 -32.48 32.59 36.18 101.28 19 O 16 1549.8 -30.59 23.89

4071.42 13.07 154.93 30.02 58.13 10 19 42 3471.4 8.76 148.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1980.4 $GR 624.3 963 206.0 ST 5g8.2 SR 571.0 SS lS0.3

RRT .0869 RRF -.1023 RTF -.8155 CRT -.6073 CRS .3254 CST .5146

2076.5 RZ3 -.0237 R13 -.8157 LSA 744.9 MSA 398.0 SSA 44.5

SGI 1981.2 SG2 621.7 THA 1.74 EL1 744.6 EL2 367.6 ALF 136.79

LAUNCH OAT( DEC 11 1964 FLIGHT TII4( 150.00 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC C_NIC

RL 147.30 LAb .00 L04. 79.00 VL

RP 243,12 LAp 1.01 LOP 196.22 VP

RC 142.373 frL 9.22 GP 2.24 ZAL

PLAN(T_ENTRIC CONIC

C3 23.593 VHL 4.857

LNCH AZMTH LNCH TIM(

90.00 15 23 31

90.00 7 5 3

100.00 16 52 16

100.00 8 19 1

110.00 18 17 6

110.00 9 10 40

DIFFEMEMTIAL C(JtR(CTION$

TDE .3434 TRA-l.1327 TC3 1.4409 8AU .4545

ROE -.4821 RRA -.2036 RC3 .0004 FAU .06863

FOE .0314 FRA .4349 FC3-2.3239 83P 6576

80( .3931 BRA 1.1709 BC3 1.4409 FSP 596

DISTANCE 377.536 EARTH TO MARS

35.041 GAL .40 AZL 86.86 HCA 117.22 SMA 231.13 ECC .36283 IMC 1.1334 vl 30.247

22.751 GAP 21.08 AZP 90._2 TAL 1.31 TAP 116.73 RCA 147.26 APO 313.02 V2 22.572

84.77 ZAP 172.02 ET8 162.36 ZA( 152.33 EYE 2.87 ZAC 91.76 ETC 233.92 CLP 172.$4

DLA

L-I TIME 1NJ LAT

2704.10 -27.67

4448.47 7.97

2417,89 -29.00

4209.90 9.16

2132.43 -32.52

4048.13 12.23

13.98 RAL 168.23 RAD 6568.0 VEL 12.040 PTH 2.15 VHP 9.754 DpA -.23 RAp 189.28 ECC 1.3883

|NJ L(_IG INJ RT ASC INJ AZMTN INJ TIME PC) CST TIM [NJ 2 LAY INJ 2 LONG

74.86 37.41 96.67 16 8 35 2104.1 -25.31 66.38

185.93 30.82 62°74 8 19 13 3848.3 4.25 179.22

53.62 37.22 97.58 17 32 34 1817.9 -27.15 45.08

167.76 30.18 61.42 9 29 11 3609.9 3.27 161.13

$2.79 36.55 101.17 16 52 59 1552.4 -30.64 24.08

133.65 28.33 57.83 10 18 8 3448.1 7.89 147.24

NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2022.1 SGR 621.2 SG3 217.4 ST 586.9 SR 573.6 SS 111.2

RRT .0947 RRF -.1110 RTF -.8226 CRY -.5946 CR3 .4272 CST .4287

SGB 2115.3 R23 -.0252 R13 -.8229 LSA 732.9 MSA 400.3 SSA 46.2

1471 2023.0 862 618.1 TMA 1.84 EL1 732.9 EL2 369.4 ALF 136.10

LAUNCH DAYE DEC 11 1964 FLIGHT TIM( 152.00 ARRIVAL DATE MAY 12 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .OO LOt. 79.00 VL

RP 242.87 LAP .98 LOP 197.14 VP

RC 144.629 GL 8.22 GP 2.31ZAL

PLANETOCENTRIC CONIC

C3 22.658 VHL 4.760 DLA

LNCH AZMTH LNCH TIME L-I TIN( IMJ LAT

90.00 15 15 7 2710.20 -27.72

90.00 7 4 48 4422.63 7.16

100.00 16 44 11 2422.97 -29.05

100.00 8 16 26 4185.11 8.34

110.00 18 g 42 2135.36 -32.36

110.00 9 9 24 4023.46 11.40

OIFFERENTIAL CCRRECTION8

TOE .3244 TRA-1.1214 TC3 1.5326 BAU .4643

ROE -.4706 RRA -.1988 RC3 .0061 FAU .07119

FOE .0717 FRA .4373 FC3-2.7201BSP 6740

BOE .3716 8RA 1.1389 BC3 1,3326 FSP 636

DISTANCE 380.039 EARTH TO MARS

34.938 GAL .54 AZL 88.86 HCA 118.14 SMA 229.23 ECC .35472 INC 1.1167 vl 30.247

22.614 GAP 20.46 AZP 90.53 TAL 2.08 TAp 120.22 RCA 147.27 APO 309.18 VZ 22.598

83.62 ZAP 171.44 ETS 163.02 2AE 152.47 EYE 3.16 ZAC 91.90 ETC 233.91CLP 171.75

14.44 RAL 167.15 RAO 6587.9 VEL 12.002 PTH 2.14 VHP 9.517 OpA -.32 RAp 189.60 ECC 1.3729

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAY INJ 2 LONG

75.30 35.77 96.03 16 O 18 2110.2 -26.39 66.61

164.46 29.18 62.53 8 18 31 3822.6 3.43 177.78

53.99 35.39 97.39 17 24 34 1623.0 -27.72 45.44

166.36 28.34 61.19 9 28 11 3385.1 4.44 139.76

33.01 34.93 101.03 18 45 38 1355.4 -30.69 24.29

152.42 26.70 37.55 10 16 29 3425.5 7.04 146.0A

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2053. _ 8GR 618.0 863 228.7 ST 573.8 3R 571.2 SS 164.6

RRT .1037 RRF -.1212 RTF -.8273 CRT -.5802 CRS .5335 CST .3296

SG8 2146.2 R23 -.0271 R13 -.6278 LSA 720.0 MSA 402.3 SSA 47.9

SG1 2056.4 SG2 614.3 THA 1.96 EL1 719.7 EL2 370.9 ALF 135.22

LAUNCH OATE DEC 11 1964 FLIGHT TIN( 154.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CCNIC

RL 147.30 LAL .00 LOt. 78.00 VL

RP 242.60 LAP .96 LOP 188.06 VP

RC 146.900 GL 6.22 GP 2.39 ZAL

PLANETOCENTRZC CONIC

C3 21.799 VHL 4.669

LNCH AZMTH LNCH TIM(

90.00 15 6 41

90.00 7 4 26

100.00 16 36 4

100.00 8 17 44

110.00 18 2 16

110.00 9 8 2

OIFFERENTIAL CCRRECTIONS

TOE .3034 TRA-l.0896 TC3 1.6315 BAU .4733

ROE -.4393 RRA -.1921 RC3 .0128 FAU .07380

FOE .0920 FRA .4166 FC3-2.9309 BSP 6883

BOE .3506 6RA 1.1064 8C3 1.6313 FSP 673

DISTANCE 382.673 EARTH TO MARS

34.833 GAL .88 AZL 68.90 NCA 119.06 SMA 225.51ECC .34701 INC 1.0976 vl 30.247

22.465 GAP 19.85 AZP 90.53 TAL 2.63 TAp 121.71 RCA 147.26 APO 303.76 V2 22.624

62.46 ZAP 170.84 (79 163.60 ZAE 132.62 ETE 3.47 ZAC 92.04 ETC 235.90 CLP 171.13

DLA 14.88 RAL 166.04 RAD 6567.9 VEL 11.966 PTH 2.13 VHP 9.287 DPA -.38 RAp 189.93 ECC 1.3587

L-I TIME |NJ LAT IMJ LONG ZNJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2716.64 -27.76 75.76 34.15 95.82 13 51 37 2116.6 -26.66 67.27

4397.47 6.$7 183.04 27.33 62.33 6 17 44 3797.3 2.62 176.37

2428.38 -29.09 34.39 33.97 97.18 17 16 32 1826.4 -27.79 43.83

4160.96 7.35 165.01 26.91 60.99 9 27 5 3561.0 3.62 158.42

2158.66 -32.60 33.26 33.32 100.91 18 38 15 1358.7 -30.73 24.52

4003.44 10.60 151.22 25.07 57.31 10 14 43 3403.4 6.21 144.87

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2091.3 SGR 614.6 $63 241.0 ST 339.4 SR 368.7 SS 169.6

RRT .1134 RRF -.1313 RTF -.8329 CRT -.3644 CRS .6267 CST .2332

SG8 2179.7 R23 -.0284 R13 -.8332 LSA 706.7 MSA 403.9 SSA 49.S

SGI 2092.6 362 610.2 THA 2.09 ELI 703.5 EL2 372.2 ALF 134.17

1962



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAk_4CH OAT[ DEC 11 1964

HELIOCENTRIC CONIC

ML 14•.30 LAL .00

RP 242.34 LAP .93

RC 149.184 GL 8.20

PLAMETOCENTRIC CO_IC

C3 21.009 VHL 4.584

LNCH AZIlITH LNCH TIME

90.00 14 58 13

90.00 • 3 59

100.00 16 2• 56

100.00 8 16 57

110.00 17 54 49

FLIGHT TIM( 156.00 ARRIVAL DATE MAY 16 1965

DISTANCE 385.3•5 EARTH TO MARS

79.00 VL 34.•39 GAL .82 AZL 88.92 HCA 119.98 SMA 222.98 ECC .33968 INC 1.0781 Vl 30.247
LOL

LOP 198.98 VF 22.363 GAP 19.25 AZP 90.54 TAL 3.23 TAp 123.21 RCA 147.24 APO 298.72 V2 22.651

GP 2.4• ZAL 81.30 ZAp 1•0.23 ETS 164.10 ZA( 152.81 (TE 3.79 ZAC 92.18 ETC 255.89 CLP 170.54

OLA 15.32 RAL 164.92 RAD 656•.9 VEL 11.933 PTH 2.12 VHp 9.062 Opk -.44 RAp 190.24 ECC 1.3456

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2•23.36 -27.81 76.25 32.54 95.58 15 43 36 2123.4 -26.•4 6•.75

43•2.98 5.59 161.66 25.95 62.20 8 16 52 3773.0 1.83 175.00

2434.05 o29.14 54.80 32.37 98.9• 17 8 30 1834.0 -27.87 46.23

413•.52 6.•7 163.•0 25.31 60.82 9 25 55 3537.5 2.83 157.13

2162.20 -32.64 33.52 31.74 100.76 18 30 51 1362.2 -30.82 24.78

110.00 9 6 34 3982.13 9.81 150.07 23.46 57.09 10 12 36 3382.1 3.41 143.73

DIFFERENTIAL C_RRECTIONS MID-COURSE FXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TOE .2829 TRA-1.0562 TC3 1.•329 BAU .4667 SGT 2126.6 _ 611.0 SG3 253.9 97 544.0 SR 566.0 SS 176.3

ROE -.4481 RflA -.1053 RC3 .0203 FAU .07653 RRT .1233 _ -.1423 RTF -.8383 CRT -.3484 CRS .•068 CST .13•1

FOE .1131 FRA .3925 FC3-3.1367 BSP 7031 _ 2212.6 R23 -.0300 R13 -.8386 LSA 694.0 MSA 403.9 SSA 51.8

BOE .530• BRA 1.0723 8C3 1.7330 FSP 718 SGI 2128.0 SG2 605.9 THA 2.21 EL1 691.0 EL2 372.6 ALF 132.94

LAUNCH DATE 0(C 11 1964 FLIGHT TINE 158.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC C(:_ilC DISTANCE _8.153 EARTH TO MARS

RL 147.30 LAL .00 L04. •9.00 VL 34.648 GAL .95 AZL 88.94 HCA 120.90 SMA 220.62 ECC .33273 INC 1.0583 vl 30.24•

RP 242.06 LAp .91 LOP 199.90 VP 22.248 GAP 18.65 AZP 90.54 TAL 3.81 TAp 124.•1 RCA 14•.22 APO 294.03 V2 22.6•8

RC 131.4•8 64. 6.17 6P 2.55 ZAL 80.13 ZAP 160.61ET8 164.53 ZAE 153.04 ETE 4.12 2AC 92.33 ETC 255.88 CLP 169.92

PLAN[T(_ENTRIC CONIC

CS 20.285 VHL 4.504 OLA 15.•4 RAL 163.79 RAD 6567.8 VEL 11.902 PTH 2.11VHp 8.844 OpA -.30 RAp 190.33 ECC 1.3338

LNCH AZMTH LIk_H TIME L-I TIME INJ LAT _NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 49 45 2730._) -27.85 •6.75 30.95 95.33 15 35 16 2130.3 -26.82 68.24

90.00 • 3 23 4549.25 4.84 180.32 24.38 62.07 8 15 34 3749.2 1.06 1•3.68

100.00 16 19 47 2439.93 -29.19 55.23 30.79 96.75 17 0 27 1839.9 -27.93 46.65

100.00 8 16 4 4114.84 6.02 162.44 23.73 60.66 9 24 39 3514.8 2.07 135.89

110.00 IT 47 21 2165.95 -32.89 33.91 30.16 100.60 18 23 27 1566.0 -30.88 25.05

110.00 9 4 39 3961.58 9.05 148.97 21.88 56.89 10 11 1 3361.6 4.63 142.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• DE .2626 TRA-I.D_5 TC3 1.8314 BAU .4967 KT 2158.6 SiR 607.3 SG3 267.2 ST 527.8 SR 563.2 SS 183.9

ROE -.4392 RNA -.1780 MC3 .0286 FAU .07932 RRT .1369 RRF -.1541RTF -.8429 CRT -.5315 CR9 .7790 CST .0444

FDE .1356 FMA .3680 FC3-3.3653 BP 7186 SGB 2242.4 R23 -.0321 R13 -.8433 LSA 682.0 MSA 402.9 SSA 53.9

BOE .5118 BRA 1.0380 BC3 1.8317 FSP 764 SGI 2160.3 $162 601.3 THA 2.34 ELI 676.0 EL2 372.3 ALF 131.52

LA_kICH DATE DEC 11 1964 FLIGHT TIM( 160.00 ARRIVAL DATE HAY 20 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 241.79 LAp .88

MC 153.781 6L 8.12

FLAMETOCEMTRIC CONIC

C3 19.S20 VHL 4.429

LMCM AZM•H LMCH TIME

90.00 14 41 19

90.00 7 2 44

100.00 16 11 40

100.00 8 15 4

110.00 17 39 55

110.00 9 3 18

DISTANCE 391.004 EARTH TO MARS

LOL 79.00 VL 34.560 GAL 1.08 AZL 88.96 HCA 121.83 SMA 218.42 ECC .32611 INC 1.0379 Vl 30.247

LOP 200.93 VP 22,140 GAP 18.05 AZP 90.55 TAL 4.39 TAp 126.22 RCA 147.19 APO 289.65 v2 22.706

GP 2.63 ZAL 78.95 ZAP 168.98 ETS 164.92 ZAE 153.30 ETE 4.46 ZAC 92.48 ETC 255.87 CLF 169.29

OLA 16.16 RAL 162.65 RAO 6567.8 VEL 11.874 PTH 2.11VHp 8.630 OpA -.54 RAp 190.83 ECC 1.3229

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2737.39 -27.90 77.27 29.37 95.08 15 26 56 2137.4 -26.90 68.74

4326.29 4.10 179.03 22.82 61.96 8 14 51 3726.3 .32 172.40

2443.97 -29.24 55.68 29.22 96.52 16 52 26 1846.0 -28.03 4•.08

4092.93 5.29 161.23 22.17 60.54 9 23 16 3492.9 1.32 134.69

2169.68 -32.74 34.10 28.6I 100.43 18 16 4 1569.9 -30.96 25.33

3941.79 8.31 147.91 20.32 56.72 10 9 0 3341.8 3.87 141.63

DIFFERENTIAL CORRECTIONS

TOE .232• TRA -.9786 TC3 1.9541BAU .5127

ROE -.4299 RRA -.1727 RC3 .0378 FAU .08226

FOE .1612 FRA .3363 FC3-3.6300 86P •080

BOE .4967 8RA .9938 BC3 1.9545 FSP 813

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 241.51 LAp .66

RC 136.092 GL 8.07

PLAN(TOCENTRIC CONIC

C3 19.010 VHL 4.360

LNCH AZI4TH LNCH TIME

90.00 14 32 56

90.00 • 1 57

100.00 16 3 38

100.00 8 13 56

110.00 17 32 32

110.00 9 1 31-

MID-COURSE EXECUTION ACCURACY

S_T 2200.1 SGR 603.7 SG3 281.2

RRT .1377 RRF -.1678 RTF -.8318

ST_ 2281.5 RZ3 -.0416 RI3 -.8523

S_1 2201.8 $4_2 597.5 •HA 2.34

FLIGHT TIME 162.00

DISTANCE 393.919 EARTH

LOL 79.00VL 34.477 6AL 1.21 AZL 88.98 HCA 122.76 S;4A 216.36 ECC .31984

LOP 201.76 VP 22.038 GAP 17.46 AZP 90.55 TAt. 4.98 TAp 127.74 RCA 147.16

GP 2.72 ZAL 77.78 ZAP 168.33 ET8 165.25 zAE 153.61 ETE 4.86 ZAC 92.63

OLA 16.35 RAL 161.50 RAD 6567.8 V1EL 11.849 PTH 2.10 VHp 8.423 DpA -.58

L-I TIME INJ LAT INJ I.CI4G INJ RT ASC INJ AZIdTH INJ TIME PO CST TIM

2744.50 -27.94 77.78 27.02 94.82 13 18 41 2144.3

4304.25 3.40 177.80 21.30 61.87 8 13 41 3704.3

2452.04 -29.28 56.12 27.68 96.29 16 44 30 1852.0

4071.94 4.58 160.07 20.65 60.43 9 21 48 3471.9

2175.86 -32.79 34.40 27.08 100.25 18 8 46 1573.9

3922.89 7.60 146.90 X8.76 56.57 10 6 54 3322.9

DIFFERENTIAL C(_RECTIONS

TDE .2286 TRA -.9510 TC3 2.0463 8AU .5202

RDE -.4209 RRA -.1663 RC3 .0485 FAU .08330

F0E .1838 FRA .3064 FC3-3.8933 BSP 7330

BOE .4790 ORA .9655 BC3 2.0468 FSP 859

ORBIT DETERMINATION ACCURACY

ST 313.6 SR 360.5 SS 199.3

CRT -.5333 CRS .8382 CST -.0659

LSA 678.1MSA 395.9 SSA 55.8

EL1 667.8 EL2 366.1ALF 130.55

ARRIVAL DATE MAY 22 1963

TO MARS

INC 1.0171 vl 30.247

APO 283.57 V2 22.734

ETC 255.86 CLp 168.65

RAp 191.15 ECC 1.3129

INJ 2 LAT INJ 2 LONG

-26.98 69.25

-.39 171.17

-28.10 47.52

.61 153.53

-31.03 25.62

3.15 140.64

ORBIT DETERMINATION ACCURACy

ST 4g6.1SR 357.3 SS 211.7

CRT -.5039 CRS .8782 CST -.1236

LSA 664.7 MSA 393.2 $$A 58.5

ELI 649.1 EL2 367.9 ALF 128.48

MID-COURSE EXECUTION ACCURACY

5GT 2230.3 SGR 5g9.8 SG3 2g6.3

RRT .1544 RRF -.1813 RTF -.8342

SGB 2309.5 R23 -.0398 RI3 -.8547

SG1 2232.3 SG2 592.0 THA 2.56

1963



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 11 1964

HELIOCENTRIC C(_4|¢

RL 147.30 LAL .00

RP 241.22 LAP .83

RC 158.408 GL 8.00

PLANETOCENTR|C CONIC

C3 16.452 VHL 4.290

LNCN AZMTH LNCH T|M(

90.00 14 24 40

90.00 T 1 1

100.00 15 55 40

100.00 8 12 42

110.00 17 25 14

110.00 8 59 37

FLIGHT Tiff( 164.00 ARRIVAL DATE HAY 24 1965

79.00 VL 34.397 GAL

DISTANCE 396.895 EARTH

1.33 AZL 69.00 HCA 123.69 SMA 214.44 ECC .31389 INCLOt.

LO4 D 202.69 VP 21.943 GAP 16.87 AZP 90.55 TAL 5.56 TAp 129.25 RCA 147.13 kPo 281.75

GP 2.81 ZAL 76.62 ZAP 167.67 ET$ 165.55 ZAE 153.94 ST[ 5.26 ZAC 92.78 ETC 255.66

TO MARS

.9959 vl 30.247

V2 22.762

CLP 168.00

OLA 16.93 RAL 160.35 RAD 6567.7 VEL 11.825 PTH 2.09 _HP 8.220 OpA -.61 RAp 191.44 ECC 1.3037

L-I TIME INJ LAT INJ LOHG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z L(_AG

2751.61 °27.98 78.30 26.29 94.57 15 10 31 2151.6 -27.05 89.76

4283.13 2.72 176.62 19.80 61.80 8 12 24 3683.1 -1.07 169.99

2458.12 -29.33 58.57 26.15 96.06 16 36 38 1858.1 -26.18 47.95

4051.65 3.91 156.96 19.14 60.34 9 20 14 3451.9 -.07 152.43

2177.89 -32.84 34.71 25.57 100.08 16 I 32 1577.9 -31.10 25.92

3904.85 6.93 145.85 17.28 56.44 10 4 42 3304.8 2.47 139.70

DIFFERENTIAL C_MRECTIONS

TOE .2066 TRA -.9206 TC3 Z.1424 8AU .5287

ROE -.4124 RRA -.lsO0 RC3 .0802 FAU .08886

FDE .2069 FRA .2T20 F¢3-4.1694 86P T534

BOE .4613 BRA .9344 8C3 2.1432 FSP 910

LAUNCH DATE DEC 11 1964

HELIOCENTRIC C_IC

RL 147.30 LAL .00

RP 240.93 LAp .80

RC 160.T29 GL 7.92

PLAN£TOCENTRIC CONIC

CS 1?.941 VHL 4.238

LNCH AZMTH LIACH TIM(

90.00 14 10 29

90.00 8 59 58

100.OO 15 47 49

100.00 6 11 20

110.00 1T 16 2

110.00 8 57 36

DIFFERENTIAL CORRECTIONS

TOE .1871 TRA -.6_5 TC3 Z.2409 8AU .5378

ROE -.4044 RRA -,1338 RC3 .0730 FAU .09239

FOE .2343 FflA .2343 FC3-4.4581BSAP 7677

BDE .4456 BRA .9017 8C3 2.2421FSP 963

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCt_RACY

8GT Z260.8 SGR 585.9 SG3 312.1 ST 476.8 SR 334.2 S$ 227.0

RflT .1707 RflF -.1965 RTF -.8374 CRT -.4760 CflS .9094 CST -.1773

SG8 2338.0 223 -.04OZ R13 -.6380 LSA 654.5 MSA 392.2 SSA 61.2

S_1 2263.2 $GZ 586.5 THA 2.76 EL1 631.8 ELI 367.8 ALF 126.20

PLIGHT TIN( 166.00 ARRIVAL DATE NAY 28 1983

DISTANCE 399.927 EARTH TO MARS

LOL 79.00 VL 34.320 GAL 1.45 AZL 68.03 HCA 124.62 S44A 212.64 ECC .30824 INC .9741 Vt 30.247

LOP Z03.62 VP 21.853 GAP 18.29 AZP 90.55 TkL 6.14 TAp 130.77 RCA 147.10 AP0276.18 V2 22.791

6P 2.91 ZAL 75.43 ZAP 167,00 ETS 165.81 ZN[ 154.32 ETE 5.69 ZAC 92.93 ETC 235.63 CLP 167.33

OLA 17.29 flAL 159.19 RAO 6567.7 V(L 11.804 PTH 2.09 VHP 8.023 OpA -.63 RAP 191.73 ECC 1.£953

L-I TIN( INJ LAT INJ LCNG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2758.64 -28.01 78.81 24.79 94.31 15 2 28 2158.6 -2T.12 70.26

4262.97 2.07 175.49 18.32 61.73 8 11 1 3663.D -1.72 188.87

2484.13 -29.37 57.01 24.65 93.83 16 28 33 1864.1 -28.23 48.38

4032.71 3.28 157.91 17,66 60.27 9 18 32 3432.7 -.7£ 151.38

2181.89 -32.88 35.01 24.08 99.91 1T 54 23 1581.9 -31.1T £8.11

3887.72 8.28 145,04 15.79 56.33 10 2 24 3287.7 1.81 138.80

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 2291,8 SGR 522.1 SG3 328.7 ST 458.2 SR 350.9 SS 243.3

flflT .1888 Rf_ r -.2128 RTF *.8610 CRT -.4304 CR8 .9313 C$T -.2250

SG8 2387.0 223 -.0418 213 -.8616 LSA 647.5 MSA 389.6 SSA 83.9

SGI 2294.6 $412 580.9 THA 2.95 EL1 616.2 EL2 365.8 ALF 123.81

LAUNCH DATE OEC 11 1964

MEL1OCENTRIC CONIC

RL 147.30 LAL .00

RP 240.54 LAP .77

RC 1S3.052 GL 7.82

PLANETOCENTRIC CONIC

C3 17.473 VML 4.180

LNCH AZMTH LNCH TIME

90.00 14 8 28

90.00 6 56 46

100.00 15 40 6

100.00 8 g 49

110.00 17 10 55

110.00 8 55 29

FLIGHT TIM( 166.00 ARRIVAL DATE MAY 28 1955

DISTANCE 403.012 EARTH TO MARS

LOL Tg.00 YL 34.246 GAL 1.56 AZL 89.05 HCA 125.56 SMA 210.95 ECC .3026T INC .9517 vl 30.247

LOP 204.55 VP 21.769 GAP 15,72 AZlP 90.55 TAL 6.73 TAp 132.28 RCA 147.06 APQ 274.84 V2 22.821

GP 3.02 ZAL 74.30 ZAP 166.32 ET$ 166.04 ZkE 154.72 ETE 6.15 ZAC 93.09 ETC 255.84 CLP 165.85

OLA 17.63 RkL 158.04 RAG 6567.7 _[L 11.764 PTH 2.08 VHP 7.830 DPA -.64 RAP 192.00 ECC 1.2875

L-I TIME INJ LAT IMJ LONG IMJ RT ASC ZNJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LQ440

2765.50 -28.05 79.3_ 23.30 94.06 14 54 33 2165.5 -2T.19 TO.Y5

4243.83 1.45 174.43 16.88 61.72 8 9 30 5643.6 -2.34 187.00

2469.99 -29.41 57.44 23.17 93.61 16 21 16 1870.0 -28.32 46.61

4014.57 2.65 158.91 16.21 60.21 9 16 44 3414.6 -1.34 150.50

2185.80 -32.93 33.30 22.82 99.74 17 47 22 1585.8 -31.24 28.49

3871.53 5.6T 144.19 14.34 38.23 10 0 O 327t.5 1.19 137.88

DIFFERENTIAL CORRECTIONS MID-COURN( EXECUTION ACCURACY ORBIT DETEmqlNATION ACCURACY

TOE .1890 TRA -.8657 TC3 2.3392 8AU .5488 SGT 2322.2 S_ 388.3 SG3 346.1 ST 439.8 SR 347.6 SS 261.3

ROE -.3968 RRA -.1476 RC3 .0870 FAU .09802 RRT .2031 _r -.2305 RTF -.8847 CRT -.4249 CRS .0461C$T -.2644

FOE .2609 FRA ,1940 FC3-4.7606 8SP 7828 _ 2325.8 223 -.0443 R13 -.8854 LSA 642.7 MSA 3Y9.4 SSA 46.8

BO( .4313 BRA .8883 8C3 2.3408 FSP 1021 SGt 2325.3 _ 373.3 THA 3.14 EL1 601.6 ELI 362.3 ALF 121.26

LAUNCH DATE OEC 11 1964 PLIGHT TIME 170.00 ARRIVAL DATE MAT 30 1963

HELIOCENTRIC CONIC DISTANCE 408.145

RL 147.30 LAL .00 LeA. 79.00 VL 34.178 GAL 1.87 AZl. 89.07

NP 240.34 LAP .75 LOP 205.49 VP 21.681 GAP 13.15 AZP 90.55 TAL

RC 165. 375 GL 7.T1 GP 3.12 ZAL 73.16 ZAP 165.62 ST8 186.24 ZAE

PLAN(TC_EMTR|C COMIC

C3 17.048 VHL 4.129 DLA 17.95 RAL 158.88 RAO 8387,7 V(L 1t.766 PTM

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ t,._NG INJ RT ARC INJ

90.00 14 0 36 2772.11 -28.08 79.79 21.84 93.82 14 46 49

90.00 6 57 25 4225.77 .ST 173.42 13.46 61.70 8 7 51

100.OO 15 32 33 2475.64 -29.45 57.1_ 21.72 95.39 16 13 48

100.00 8 8 10 3997.49 2.07 155.27 14.72 60.17 9 14 48

110.00 17 3 59 2189.57 -32.97 35,39 21.17 99.37 17 40 28

110.00 8 53 14 3856.30 5.09 143.54 12.91 56.15 9 57 30

DIFFERENTIAL CoRRI[CTION$ MIO-.COUR_[ (vlrCUTION ACCURACY

TOE .1515 TWA -.8231 TC3 2.4344 6AU .5552 JGT 2550,2 _ 584.8 $¢;3 384.2

ROE -.5096 RRA -.1414 RC3 .1023 FAU .O9293 RRT .2209 R_ r -.2497 RTF -.8661

_O( .2885 FllA .1308 FC3-510753 86P 7944 SG8 2422.3 223 -.0472 R13 -.8689

BO( .4160 BRA .6352 DC3 2.4383 FSP 1082 ]_,I 2354.6 _2 569.4 THA 3.34

EARTH TO MARS

128.49 SHA 209.37 ECC .29778 INC .9288 vl 30.247

7.31 TAP 133.80 RCA 147.02 APO 271.71 V2 22.631

155.16 [TE G.64 ZAC 93.25 (TC 235.84 CLP 163.26

ECC 1.280'3

INJ 2 I,.._N_

71.22

166.79

49.21

149.45

26.77

137.16

ORBIT OETERN|NATION ACCURACY

ST 421.5 SR 544._ SS 260.J

CRT -.3979 CR$ .9354 CST -.2953

LSA 640.3 MSA 370.9 $SA _0.7

EL1 588.0 EL_ 351.9 _LF 119.50

2.08 V1"ip 7.643 DPA -.64 RAP 192.2f

AZMTH lHJ TIME PO CST TIM INJ Z LAT

2172.1 -27.25

3625.8 -2.92

1873.6 -29.39

339T.5 -1.91

1589.6 -31.30

3256.3 .61

1964



JPL TM 3_1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 11 16E4

NELIOCENT81C CONIC

RL 147.30 LAL .DO

RP 240.04 LAP .72

RC 1QT.89T GL 7.59

PLAI_[TOC(MTR|C CONIC

C3 15.853 VHL 4.061

LNCH AZMTH LHCH TIRE

90.00 13 52 57

90.00 $ 53 55

100.00 15 25 11

100.00 8 6 23

110.00 16 5T 11

110.00 8 SO 52

FLIGHT TIN( 172.00

DISTANCE 409.323

LOL 79.00 VL 34.112 GAL 1.78 AZL 89.09 HCA 127.43 SMA

LOP 206.43 VP 21.618 GAP 14.59 AZP 90.55 TAL 7.OS TAp

GP 3.24 ZAL 72.03 ZAP 164.91 [T6 15§.42 ZN[ 155.64 [TE

DLA 19.25 RAL 155.73 RAO 6567.7 VEL 11.749 PTH 2.07 VHp

L*I TIN( INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH IHJ TIME

2779.40 -28.11 80.25 20.41 93.60 14 39 16

4209.9Z .32 172.47 14.06 61.68 8 6 4

2460.99 -29.48 58.25 20.29 95.19 16 6 32

3691.48 1.53 355.09 13.39 60.14 9 12 44

2163.14 -33.01 35.N 19.76 99.42 17 33 44

3842.08 4.55 142.64 11.51 56.06 9 54 54

DIFFERENTIAL C_RN(CTIONS

TOE .1353 111A -.7689 TC3 2.5286 8AU .5637

RDE -.3827 RRA o.1351RC3 .1169 FAD .10400

FOE .3183 FRA .1063 FC$-6.4057 Blip 8041

BOE .4058 BRA .8014,8C3 Z.5314 FSP 1144

LAUNCH DATE DEC 11 lSQ4

H_L|OCEMTRIC C_NIC

RL 147.30 LAL .00 L.GL 79.00 VL 34.048 GAL

RP 238.73 LAP .68 LOP 207.38 rIP 21.551 GAP

RC 170.016 64. T.45 AP

PLAN[TOCENTRIC CONIC

C3 16.289 _ 4.03T DLA

MID-COURSE [vrCUTION ACCURACY

VeT 2378.8 Sm 581.4 SG3 393.4

RRT .2397 2RIr -.2704 RTF -.8716

IWM 2449.0 Rn -.0504 R11 -.8724

SGI 2583.3 _M;2 563.4 THA 3.55

FLI6HT TIRE 174.00

DISTANCE 412.544

1.89 AZL 09.12 H CA 128.39 Sl4A

14.03 AZIP 90.55 TAL "8.45 TAp

3.36 ZAL 70.92 ZAp 184.18 ET6 1M.57 ZAE'156.14 ETE

18.52 RAL 134.39 RAO 6567.T V(L 11.734 PTH 2.07 VHp

ARRIVAL DATE JUN I 1965

EARTH TO MARS

207.68 ECC .29295 INC .9053 Vt 30.247

155.32 RCA 146.98 APO 266.78 V2 22.881

7.18 ZAC 93.41 ETC 255.83 CLP 165.25

7.460 DpA -.64 RAp 192.53 (CC 1.2741

PO CST TIN INJ 2 LAT INJ 2 LONG

2178.4 o27.31 71.67

3608.8 -5.46 165.84

1881.0 -28.45 49.GD

3381.5 -2.46 148.57

1593.1 -51.36 27.03

3242.1 .07 136.42

ORBIT DETERNINAT|ON ACCURACY

ST 403.3 Sit 540.7 SS 500.1

CRT -.3706 CR6 .9602 CST -.3200

LSA 639.9 NSA 360.9 SSA 72.7

ELI 575.4 EL2 351.9 ALF 115.63

AI_IVAL DATE JUM 5 1965

EARTH TO HARS

206.48 ECC .28637 IN(: .8810 V1 30.247

136.83 RCA 146.94 APO 266.02 V2 22.912

7.76 ZAC 95.58 ETC 255.82 CLP 164.53

7.281 OPA -.82 RAp 192.78 ECC 1.2682

LNCH AZI4TH LNCH TIH( L-! TIN( INJ LAT

90.00 13 43 32 2784.29 -28.13

80.00 6 54 15 4193.03 0.19

1OO.O0 15 16 2 2463.99 -_1.51

1OO.O0 8 4 L_J 3tHMi.36 1.02

110.00 16 50 34 £18.45 -33.05

110.00 6 48 _ 3828.67 4.05

DIFFERENTIAL CaINI[CTI(_t8

• 111HI TRA -.TSTO TC3 2.6208 BAu .5718

ROE -.3762 RRA -.im RC8 .1871 FAU .10889

FOE .8448 FRA .0324 FC3-S.TStO 99P 8182

BOE .3946 BRA .TSY8 BC8 2.6242 Flip 1212

INJ _ INJ RT A6C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

80.68 19.00 93.38 14 81 56 2184.8 -27.38 72.10

171.59 lZ.70 81.68 8 4 8 3593.0 -3.97 104.96

38.62 18.88 94.99 15 59 28 1886.0 -26.51 49.96

154.27 12.02 60.12 9 10 32 3366.6 -2.96 147.75

31.11 iS.ST 99.2T 17 27 11 1586.4 -31.42 27.27

141.94 t0.14 56.08 9 52 11 3228.9 -.44 135.?$

NI0-COURRE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2408.2 Mdt §79.4 SG3 408.5 ST $85.2 SR 537.1 SS 360.5

RRT .L_02 RIHr -.L_tT RTF -.8748 CRT -.3421CRS .9618 CST -.3577

Sr_ 2474.8NE3 -.0540 818 -.8758 LSA 641.2 NSA 350.3 SSA 75.9

5411 2411.2 562 557.3 THA 3.78 ELI 563.9 EL2 )44.8 ALF 112.69

LAUNCH DATE DEC 11 1864

_ELIOCEHTRlC CONIC

RL 14T.30 LAL .00

RP 256.42 LAp .69

RC 172.331 GL 7.30

PLAN[TO¢ENTRIC CONIC

C$ 15.974 YHL 3.997

LNCH AZ14TH LMCH TIH_

90.00 13 36 E1

90.00 6 52 24

100.00 15 11 ?

100.00 8 2 19

110.00 16 44 10

110.00 8 45 48

FLIGHT TIN[ 176.00

DISTANCE 415.804

LOL 79.00 VL 88.888 GAL 1.99 AZI. 89.14 HCA 129.32 SNA

LOP 206.32 yp 21.489 GAP 13.48 AZP 90.54 TAL 9.02 TAp

GP 3.49 ZAL 69.82 ZAP 163.44 ET6 166.71 ZA( 156.68 ETE

DLA 18.78 RAL 153.46 RAD 6587.6 V1EL 11.T20 PTH 2.06 VHp

L*I TIRE INJ LAT INJ L_NG INJ RT ASC INJ AZHTH INJ TIME

2789.71 -28.15 81.07 17.62 93.19 14 24 51

41T9.44 -,66 170.78 11.36 61.69 8 2 2

2490.56 -29.54 58.96 17.51 94.62 15 52 87

3952.80 .56 153.52 10.68 60.11 9 6 12

2198.45 -83.08 36.34 17.00 99.14 17 20 49

3818.69 3.59 141.31 8.79 55.88 9 49 22

OIFFEREMTIAL CCRRECTION8 MID-COURSE Evs'CUTION ACCURACY

TOE .1073 TRA -.7220 TC3 2.7137 8AU .5805 SGT 2434.0 _R 575.7 SG3 424.7

ROE -.3700 RRA -.1625 RC$ .1567 FAU .11278 RRT .2803 _ -.8163 fiT! r -.8786

FOE .ST3S FRA -.002_ FC_-8.1122 81MP 8216 _ 2501.1 823 -.0591 813 -.8797

SO( .3653 BRA .7324 BC$ 2.7182 FSP 1283 861 2489.6 S_. 551.4 THA 4.00

LAUNCH DATE DEC 11 1984 FLIGHT TIN[ 176.00

HELIOCENTRIC C_)NIC DISTANCE 418.101

RL 147.30 LAL .00 LQL T8.OO VIL 33.880 GAL 2.09 AZL 89.17 HCA 130.27 SMA

RP 239.11 LAp .63 LOP 208.27 VP 21.431 GAP 12.93 AZP 90.54 TAL 9.58 TAP

RC 174.639 64. 7.18 GP 3.62 ZAL 68.75 ZAP 162.67 ET6 t66.82 ZAE 157.25 ETE

PLAN£TOCENTRIC CONIC

C3 15.677 VHL 3.959 DLA 19.00 RAL 152.35 RAID 6567.6 V(L 11.707 PTH 2.06 VHp

LNCH AZI4TH LNCH TIN( L-I TIM( INJ LAT 1NJ L_NG INJ 97 ASC INJ AZHTH INJ TIME

90.00 13 31 26 2T94.56 -28.17 81,43 16.27 93.01 14 18 2

90.00 8 50 22 4165.10 -1,DO 1T0.03 10.05 61.70 7 59 47

100.00 15 4 29 2494.65 -29.56 59.26 16.16 94.66 15 46 5

100.00 6 D 8 8840.23 .13 152.83 9.57 60.11 9 5 43

110.00 18 37 56 2202.07 -33.11 36.54 15.66 99.03 17 14 41

110.00 6 43 1 3805.58 3.16 140.72 7.48 55.95 9 46 27

DIFFERENTIAL GORRECTIQNs NID-COURSE [XECUT|ON ACCURACY

TOE .0908 TRA -.6620 TC3 2.78_ BAU .6865 $GT 2455.5 SGR 573.6 863 446.g

ROE -,3641 flRA -.1160 RC8 .1TY9 FAU .11750 RRT .3056 RRF -.3421RTF -.8808

FOE .40_ FflA -.0615 FC3-6.4886 BSP 8361 SGB 2521.6 R23 -.0619 R13 -.8619

BOE .3753 BRA .7017 BC3 2.7883 FSP 1357 $411 2462.1 SG2 544.7 THA 4.29

ARRIVAL DATE JUN 5 1955

(ARTH TO MARS

205.17 ECC .28493 INC .8561 vl $0.247

138.54 RCA 146,89 APO 263.44 V2 22.943

9.40 ZAC 93.75 ETC 255.62 CLP 183.80

7.107 DPA -.59 RAp 193.02 ECC 1.2629

PO CST TIN INJ 2 LAT INJ 2 LONG

2189.7 -27.41 72.49

3578.4 -4.44 164.14

1890.6 -28.56 50.29

3352.8 -3.43 146.99

1599.4 -31.47 27.49

5216.7 -.90 135.10

ORBIT DETERNINATION ACCURACY

ST 386.1 8R 533.4 SS 340.9

CRT -.3216 CRS .9608 CST -.3587

LSA 644.7 NSA 339.1 6SA 79.1

EL1 554.7 EL2 335.2 ALF 110.14

ARRIVAL DATE JUN 7 1965

EARTH TO MARS

203.93 ECC .27991 INC .8305 vt 30.247

139.85 RCA 146.65 APO 261.01 V2 22.975

9.09 ZAC 93.92 ETC 255.81 CLP 163.04

6.938 DpA -.55 RAp 193.26 ECC 1.2580

PO CST TIM INJ 2 LAT INJ 2 LOMG

2194.6 -27.46 72.83

3565.1 -4.66 163.39

1894.7 -28.60 50.59

3340.2 -3.85 146.30

1602.1 -31.51 27.68

3205.6 -1.33 134.52

ORBIT DETERNIHAT[ON ACCURACY

ST 350.2 SR 529.6 SS 362.4

CRT -.2806 CRS .9582 CST -.3566

LSA 648.2 MSA _28.0 SSA 82.3

EL1 344.1 EL2 327.1 ALF 106.70

1965



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

FLIGHT TIME 180.00 ARRIVAL DATE JUN 9 1965

DISTANCE 422.433 EARTH TO MARS

33.879 GAL 2.19 AZL 89.20 HCA 131.22 SMA 202.76 ECC .27600 INC .8041 Vl 30.247

21.379 GAP 12.39 AZP 90.53 TAL 10.13 TAp 141.35 RCA 146.80 APO 258.73 V2 23.007

67.69 ZAp 161.99 ETS 166.92 ZAE 157.84 ETE 9.85 ZAC 94.10 ETC 255.91 CLP 162.26

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC
RL 147.30 LAL .O0 LOt. 79.00 VL

RP 236.76 LAp .60 LOP 210.22 VP

RC 176.939 GL 6,95 GP 3.76 ZAL

PLANETOCENTRIC CONIC

C3 15.407 VHL 3.925 DLA 19.20 R4L 151.24 RAD 6567.8 VEL 11.696 PTH 2.06 VHp 6.772 DpA -.49 RAP 193.48 ECC 1.2536

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 24 53 2798.90 -28.18 81.74 14.94 92.85 14 11 31 2199.9 -27.49 7_.14

go.o0 G 48 9 4153.02 -1.48 169.36 8.77 81.72 7 57 22 3553.0 -5.25 162.71

100.00 14 58 6 2498.19 -29.56 59.52 14.84 94.52 15 39 44 1898.2 -28.64 50.84

100.00 T 57 37 3928.88 -.26 152.20 8.09 60.11 9 3 6 3328.9 -4.23 145.67
110.00 16 32 2 2204.29 -33.13 36.71 14.35 96.93 17 8 47 1604.3 -31.55 27.84

110.00 8 40 tO $795.53 2.78 140.20 6.19 55.92 9 43 25 3195.5 -1.71 133.99

DIFFEfl(NTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATXON ACCURACY
TOE .0787 TRA -.6606 TC3 2.8726 BAU .5931 SGT 2478.3 SGR 572.1 963 470.2 ST $34.2 9R 525.7 SS 382.8

ROE -.3584 RRA -.1095 RC3 .2009 FAU .12245 RRT .$304 RRF -.3693 RTF -.8834 CRT -.2519 CRS .9541CST -.3619

FOE .4324 FRA -.1254 FC3-6.8806 BSP 8461 SGB 2543.4 RZ3 -.0667 R13 -.8847 LSA 653.2 MSA 317.1 SSA 85.4

BO( .3670 9RA .6698 BC3 2.8796 FSP 1437 SGt 2485.8 9G2 538.3 THA 4.58 EL1 536.1 EL2 317.1 ALF 104.13

LAUNCH DATE DEC 11 1964

HELIOCENTRIC C,CNIC
RL 147.30 LAL .00 LOL 79.00 VL 33.822 GAL

MP 238.47 LAp .58 LOP 211.17 VP 21.330 GAP

FLIGHT TIM( 182.00 ARRIVAL DATE JUN 11 1965

DISTANCE 425.797 EARTH TO MARS

2.28 AZL 89.22 HCA 132.t7 SNA 201.66 [CC .27230 INC .7766 Vl 30.247
11.86 AZP 90.52 TAL 10.68 TAP 142.85 RCA 146.75 APO 256.59 vZ 23.040

RC 179.231 GL 6.76 GP 3.91 ZAL 66.66 ZAP 161.09 ET9 167.01 ZAE 156.47 ETE tO.TO ZAC 94.28 ETC 255.80 CLP 161.49

PLANETOCENTRIC CONIC
C3 15.162 VHL 3,894 DLA 19.38 RAL 150.15 RAD 6567.6 VEL 11.685 PTH 2.06 VHP 6.611 DPA -.43 RAP 193.89 ECC 1.2495

LNCH AZMTH LNCH T|ME L-I TIME XNJ LAT INJ LONG INJ RT ASC IHJ AZldTH INJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG

90.00 13 18 37 2802.38 -28.20 82.00 13.65 92.72 14 5 19 2202.4 -27.52 73.40

go.o0 6 45 44 4142.24 -1.83 168.76 7.52 61.74 7 54 46 3542.2 -5.59 162.10
100.00 14 52 2 2501.12 -29.59 59.74 13.55 94.41 15 33 43 1901.1 -28.67 51.06

100.00 7 55 0 3918.71 -.60 151.65 6.84 60.11 9 0 19 3318.7 -4.57 145.11

110.00 16 26 21 2209.05 -53.15 36.84 13.06 98.85 17 3 7 1606.0 -31.57 27.97

110.00 8 37 11 3786.55 2.44 138.73 4.94 55.69 9 40 17 3186.5 -Z.O6 $33.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0695 TRA -.6299 TC3 2.9560 BAU .6009 $GT 2502.8 SGR 571.3 SG3 484.8 ST 3t7.8 SR 521.7 S$ 403.4
ROE -.3530 RRA -.1028 RC5 .2256 FAU .12770 RRT .3553 RRF -.3981 RTF -.8868 CRT -.2331 CRS .9486 CST -.3747

FOE .46|7 FRA -.1927 FC5-7.2918 BSP 8479 SGB 2567.0 R23 -.0729 R13 -.8882 LSA 659.6 NSA 304.7 8SA 88.8

BDE .3§98 BRA .6343 BC3 2.9646 FSP 1518 861 2511.2 SG2 532.2 THA 4.85 EL1 529.6 ELI 304.4 ALF 102.1_

LAUNCH DATE DEC 11 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC DISTANCE 429.192 EARTH TO MARS

RL 147.30 LAL .00 LOL 79,00 VL 33.772 GAL 2.37 AZL 89.25 HCA 133.12 SMA 200.63 ECC .26860 INC .7484 Vl 30.247

RP 238.14 LAP .$5 LOP 212.12 VP 21.286 GAP 11.34 AZP 90.51 TAL 11.22 TAp 144.34 RCA 146.70 APO 254.56 V2 23.073

RC 161.513 GL 6.55 GP 4.06 ZAL 65.65 ZAP 160.28 ET8 167.06 ZAE 159.12 ETE 11.63 ZkC 94.46 ETC 255.90 CLP 160.68

PLANETOCENTRIC CONIC

C3 14.936 VHL 3.865 DLA 19.53 RAL 149.09 RAD 656T.6 VEL 11.676 PTH 2.05 VHP 6.454 DPA -.35 RAP 193.89 ECC 1.2458

LNCH AZNTH LNCH TIME L-I TIME INJ LAT IHJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

90.00 13 12 42 2805.15 -28.21 82.20 12.38 92.62 13 59 28 2205.2 -27.54 73.60
90.00 6 43 7 4132.80 -2.13 t68.25 8.30 61.76 7 52 O 3532.9 -5.69 161.57

100.00 14 46 18 2503.37 -29.61 59.90 12.28 94.32 15 28 1 1903.4 -28.69 51.22

100.00 7 52 13 3909.81 -.90 151.16 5.61 60.12 8 57 23 3309.6 -4.87 144.62

110.00 16 20 56 2207.29 -33.17 36.94 11.80 98.80 16 57 43 1607.3 -31.59 28.06

110.00 8 34 4 3776.66 2.14 139.32 3.72 55.88 9 37 3 3178.7 -2.36 133.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

TOE .0565 TRA -.5977 TC3 3.0181 9AU .6049 6GT 2518.7 $GR 571.4 963 520.5 ST 302.4 SR 517.5 SS 423.9

ROE -.3478 RRA -.0959 RC3 .2522 FAU .13313 RRT .3849 RRF -.4287 RTF -.8882 CRT -.1915 CRS .9425 CST -.3636
FOE .4912 FRA -.2643 FC3-7.7152 BSP 8622 SG8 2580.8 R23 -.0772 R13 -.8898 LSA 665.6 NSA 295.8 SSA 91.6

DOE .3523 8RA .6054 BC3 3.0266 FSP 1606 _1 2526.8 SG2 525.3 THA 5.22 ELI 522.3 ELI 294.1 ALF 99.39

LAUNCH DATE DEC 11 1964 FLIGHT TIM( 186.00 ARRIVAL DATE JL_M 15 1965

HELIOCENTRIC C_IC DISTANCE 432.616 EARTH TO MARS

flL 147.30 LAL .00 LOt. 79.00 VL 33.724 GAL 2.48 AZL 89.28 HCA 134.08 SMA 199.65 ECC .26548 INC .T193 V1 30.247

RP 237.81 LAp .52 LOP 213.08 VP 21.246 GAP 10.82 AZP 90.50 TAL 11.74 TAP 145.82 RCA 146.65 APO 252.66 V2 23.106
MC 183.786 GL 6.33 GP 4.23 ZAL 64.67 ZAP 159.44 ET$ 167.14 ZA( 159.79 ETE 12.67 ZAC 94.65 (TC 255.79 CLP 159.86

PLAN[TOCENTRIC CONIC
C3 14.735 VHL 3.839 DLA 19.65 RAL 146.04 RAD 6567.6 VEL 11.667 PTH 2_05 VHP 6.301DPA -.25 RAp 194.08 ECC 1.2425

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 53 57 2207.1 -27.56 73.74

7 49 2 3524.7 -6.15 161.11

15 22 58 1904.9 -28.71 51.33
8 54 17 3302.2 -5.13 144.20

16 52 35 1608.0 -31.61 28.11

9 33 42 3171.8 -2.62 132.76

ORBIT DETERMINATION ACCURACY

ST 287.6 SR 513.3 SS 444.3

CRT -.1606 CRS .9359 CST -.3599
LSA 672.8 MSA 286.4 SSA 94.4

ELI 516.3 EL2 282.2 ALF 97.55

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH

90.00 13 7 10 2807.15 -28.21 82.35 11.14 92.55

DO.DO 6 40 18 4124.70 -2.39 167.78 5.10 61.76
100.00 14 40 53 2504.91 -29.6! 60.02 11.05 94.27

100.00 T 49 15 3902.17 -1.16 150.74 4.42 60.13

110.00 18 15 47 2208.00 -33.17 36.99 10.57 98.77

110.00 8 30 50 3771.85 1.88 138.96 2.52 55.86

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 2532.1 SGR 572.T SG3 547.1

RRT .4144 RRF -.4608 RTF -.8901
SG8 2596.1 R23 -.0832 R13 -.8920

SGI 2543.7 8G2 518.8 THA 5.59

TOE .0466 TRA -.5676 TC3 3.0817 BAU .6096

ROE -.3427 RRA -.0988 RE3 .2807 FAU .13882

FOE .5209 FRA -.5411 FC3-8.1558 BSP 8694

80E .3459 BRA .5745 BC3 3.0944 FSP 1697

1966



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l, 1964)

LAUNCH DATE D(C 11 1964 FLIGMT TIM( 188.00

HELIOCEHTRIC CONIC

RL 147.30 LAL .DO

RP 237.46 LAp .49

RC 186.049 GL G.09

PLANETO_ENTRIC COMIC

C3 14.$51 VHL 3.815

LNCM AZNTH LNCH TIME

90.00 13 2 0

go.o0 6 37 15

100.00 14 35 50

100.00 • 46 6

110.00 16 10 5•

110.00 8 2• 29

ARRIVAL DATE JUN 17 1965

DISTANCE 435.068 EARTH TO MARS

LO_. •9.00 VL 33.6•8 GAL 2.54 AZL 89.31HCA 135.04 S.MA 198.•3 ECC .26233 INC .6890 vl 30.247

L()P Z14.04 VP 21.210 GAp 10.31 AZP 90.4g TAL lZ.Z6 TAp 14•.30 RCA 146.60 APO 250.8? V2 23.140

GP 4.40 ZAL 63.•2 ZAp 158.58 ETS 167.18 ZAE 160.50 ETE 13.83 ZAC 94.85 [TC 255.79 CLP 159.02

DLA 19.•5 RAL 147.01 RAO 856•.6 VEL

L-I TIME INJ LAT

2808.28 -28.21

4117.96 -2.61

2505.69 -29.62

3895.•9 -1.38

2Z08.12 -33.17

3•66.13 1.66

DIFFEREMTIAL C_RECTIQNs

TOE .0301 TRA -.5383 TC3 3.1406 8AU .6140

ROE -.33•9 RRA -.0614 RC3 .3115 FAU .14482

FOE .5499 FRA -.4230 FC3-8.8164 83P 8TG•

ROE .3400 BRA .5444 BC3 3.1560 FSP 1794

11.659 PTH 2.05 VHp 6.152 DpA -.14 RAp 194.26 ECC 1.2395

INJ LONG INJ RT ASC INJ AZ14TH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.43 9.94 92.51 13 48 48 2206.3 -27.5• •3.82

167.40 3.94 61.•9 • 45 53 3516.0 -6.36 160.•3

60.06 9.84 94.24 15 17 36 1905.7 -26.•2 51.39

150.39 3.25 60.14 8 51 2 3295.8 -5.34 143.85

3•.00 9.37 98.•6 16 4• 45 1600.1 -31.61 28.12

138.66 1.36 55.85 9 30 15 3166.1 -2.84 132.46

MID-COURSE EX[CUT10N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2548.0 _ 575.2 SG3 5•5.4 ST 2•3.6 SIR 509.0 SS 464.0

RRT .4452 RRF -.4943 RTF -.8920 CRT -.132• CRS .9286 CST -.35•1

2810.2 R23 -.0698 R13 -.8940 LSA 680.2 MSA 2••.8 SSA 9•.0

$1;1 2559.4 SG2 312.4 •HA 5.98 EL1 510.8 EL2 2•0.2 ALF R3.6•

FLIGHT TIN( 190.00 ARRIVAL DATE JUN 19 1965
LAUIqCH DATE O(C 11 19(,4

EARTH TO MARS

19•.86 ECC .25935 INC .65•8 Vl 30.247

148.77 RCA 146.55 APO 249.18 V2 23.174

GAP 4.59 ZAL 62.79 ZAP 157.70 ET$ 167.21 ZAE 161.22 ET( 15.13 ZAC 95.05 ETC 255.78 CLP 158.15

OLA IR.81 RAL 146.00 RAO 656•.6 V[L 11.652 PTH 2.05 VHP 6.00• DpA -.01 NAp 194.42 ECC 1.2367

L-I TIM( INJ LAT INJ L(_IG INJ RT AS(: INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 L004G

2806.51 -28.22 82.45 8.76 92.50 13 44 3 2208.5 --2•.57 •3.84

4112.60 -2.78 167.10 2.80 61.81 • 42 33 3512.6 -6.53 160.43

2503.66 -29.62 60.07 8.67 94.24 15 12 55 1905.• -28.72 51.39

3890.69 -1.55 150.11 2.11 60.14 8 47 37 3290.7 -5.51 143.56

2207.82 -33.17 36.98 8.19 98.78 18 43 12 1607.6 -31.60 28.09

3•61.49 1.48 138.42 .22 55.84 9 26 41 3161.5 -3.01 132.22

MID-CouRsE EXECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2558.9 SGR 579,Z SG3 605.0 ST 260.1SR 504.5 39 482.2

RRT .4760 RRF -.5287 RTF -.8939 CRT -.11•6 CRS .9205 C$T -.3642

Sr_ 2623.7 R23 -.0976 RI3 -.8962 LSA 687.2 MSA 269.3 SSA 99.•

$411 2574.3 SGZ 5(hS.4 THA 6.40 EL1 505.8 ELI 257.• ALF 94.69

HELIOCENTRIC CONIC DISTAIMCE 439.546

RL 147.30 LAL .00 LOL •9.00 VL 33.634 GAL 2.62 AZL 89.34 HCA 136.00 SMA

RP 237.15 LAp .48 LC_ 215.00 VP 21.179 GAP 9.80 AZP 90.47 TAL 12.77 TAp

RC 188.300 GL 5.84

PLANETOCENTRIC CONIC

C3 14.364 VHL 3.•93

LNCH AZlITH LWCH TIN(

90.00 12 5• 14

90.00 6 34 0

100.00 14 31 9

100.00 • 42 46

110.00 16 6 25

110.00 9 24 0

DIFFERENTIAL C.CRRECTIONs

TOE .0325 TRA -.5063 TC3 3.1967 8AU .6183

ROE -.3331 RRA -.0•38 RC3 .3445 FAU .15111

FOE .57•0 FRA -.51|1 FC3-9.0953 B_ 8802

ROE .3347 BRA .5136 9C3 3.2153 FSP 1896

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 192.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC DISTANCE 443_ 049 EARTH TO MARS

RL 14•.30 LAL .00 LOL •9.00 YL 33.593 GAL 2.•0 AZL 89.37 HCA 136.9• SNA 197.04 (CC .25653 INC .8250 Vl 30.247

RP 256.81 LAP .43 LOP 215.9• Vp 21.150 GAP 9.31 A ZF 90.46 TAL 13.26 TAp 150.23 RCA 146.49 Also 24•.59 V2 23.209

RC 190.540 GL 5.57 GP 4.•8 ZAL 61.89 ZAP 156.80 ETS 167.24 ZId[ 161.96 ETE 16.60 2AC 95.26 ETC 255.•8 CLP 157.27
PLANETOCEMTRIC CONIC

C3 14.232 VHL 3.773 DLA 19.85 RAL 145.02 RAD 656•.6 VEL 11.645 PTH 2.04 VHp 5.865 DpA .14 RAP 194.50 ECC 1.2342

LNCH A_ATH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

gO.DO 12 52 52 280•.80 -28.21 82.39 •.51 92.53 13 39 40 22_•.8 -2•.56 •3.•9

90.00 6 30 31 4108.63 -2.91 166.88 1.69 61.82 ? 39 0 3508.6 -6.65 180.20

100.00 14 26 50 2504.60 -29.61 60.01 7.52 94.2• 15 8 35 1904.8 -28.•1 51.32

100.00 • 39 14 3886.86 -1.68 149.90 1.00 60.15 8 44 1 3286.9 -5.64 143.35

110.00 16 2 11 2208.49 -33.16 36.88 7.04 98.83 16 38 58 1606.5 -31.58 26.00

110.00 8 20 23 3757.94 1.34 136.24 359.12 55.64 9 23 1 3157.9 -3.15 132.03

ORBIT OETERNIMATION ACCURACY

ST 246.6 H 499.7 63 498.0

CRT -.1294 CRS .9110 CST -.3936

LSA 693.2 MSA 259.7 SSA 102.9

EL1 501.0 EL2 243.9 ALF 94.79

DIFFERENTIAL CORRECTIONS MID-COURSE

TOE .0316 TRA -.4756 TC3 3.2584 BAU .6242 SAG• 2578.1

ROE -.3263 RRA -.0656 RC3 .3804 FAU .15786 RRT .5083 It_ -.5838

FOE .6006 FRA -.6070 FC3-9.6023 93P 8720 SC,8 2641.7 R23 -.106T

ODE .3298 BRA .4601 6C3 3.2605 FSP 1995 $61 2593.7 SGZ 501.0

LAUNCH DATE DEC 11 1964 FLIGHT TINE 194.00

HELIOCENTRIC CCNIC DISTANCE 446.374 EARTH TO MARS

RL 147.3U LAL .00 LOL 79.00 VL 33.553 GAL 2.77 AZL 89.41HCA 137.94 _AA 196.27 ECC .25387 INC .5911 vl 30.247

RP 236.46 LAp .40 LOP 216.93 VP 21.126 GAP 8.82 AZP 90.44 TAL 13.74 TAp 151.68 RCA 146.44 Also 246.10 V2 23.244

RC 192.766 6L 5.29 GP 4.99 ZAL 61.03 ZAp 155.87 ET9 167.25 ZA( 162.72 ETE 18.27 ZAC 95.48 ETC 255.77 CLP 156.36

PLANETOCEMTRIC CONIC

C3 14.094 VHL 3.754 OLA 19.86 RAL 144.06 RAD 6587.6 VEL 11.640 PTH 2.04 VHp 5.727 DPA .$0 RAp 194.72 ECC 1.2320

LNCH AZ14TH LNCM TIN( L-I TIN( INJ LAT INJ LCNG INJ RT ASC INJ AZIATH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 48 5• 2806.06 -28.21 82.27 G.50 92.59 13 35 43 2206.1 -27.55 73.66

90.00 6 26 49 4106.08 -2.99 166.74 .80 61.83 • 35 15 3506.1 -6.73 160.06

100.00 14 ZZ 56 2503.02 -29.60 59.88 G.40 94.34 15 4 39 1903.0 -28.89 $1.19

100.00 7 35 32 3884.35 -1.77 149.76 359.93 60.15 8 40 16 3284.3 -5.?2 143.21

110.00 15 $8 12 2204.64 -33.14 36.74 5.92 g8.91 16 35 3 1604.6 -31.55 27.8?

110.00 S 16 39 3755.49 1.23 138.11 358.04 55.84 9 19 14 3155.5 -3.24 131.90

OIFF(R(NTIAL CCRRECTIONs NID-COURSE EXECUTION ACCURACY ORBIT OETERN|NATION ACCURACY

TO( .0201 TRA -.4548 TC3 3.2823 8AU .6235 _d;T 25T2.8 _ 393.0 $I;3 668.5 37 235.5 SIR 495.2 $9 517.S

RD( -.3239 RRA -.0574 RC3 .4182 FAU .16463 RRT .3421RRF -.8001RTF -.8962 CRT -.0738 CR$ .9036 C$T -.3614

FOE .6301FRA -.7024 FC-10.1121BSP 8907 Sr_ 2840.3 223 -.1137 R13 -.8993 LSA 701.2 NSA 25•.2 SSA 103.5

BDE .3245 BRA .4584 BC3 3.3088 FSP 2113 $61 2593.6 SG2 494.3 THA 7.39 EL1 495.6 EL2 234.7 ALF 92.59

EXI[CUTION ACCURACY

SGR 585.0 $63 636.6

RTF -.6965

R13 -.8g92

• HA 6.81

ARRIVAL DATE JUN 23 1965

1967



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 11 1964

HELiOCEMTRIC CONIC

RL 147.30 LAL .OO

RP 238.12 LAp .37

RC 194.983 GL 4.99

pLAN£TOCENTRlC COMIC

C3 13.999 VHL 3.738

LNCH AZkiTH LNCH TIME

90.00 12 45 27

90.00 8 2Z 53

lO0.OO 14 19 24

100.00 7 31 37

110.00 18 $4 44

110.00 8 IZ 47

FLIGHT TIM( 196.00 ARR%VAL DATE JUN 25 1965

DISTANCE 480.122 EARTH TO MARS

LOt. 79.00 VL 33.516 GAL 2.84 AZL 89.44 HCA 138.91 SMA lg5.$4 ECC .25134 INC .3580 vl 30.247

LOP 217.90 VP 21.108 GAP 8.33 AZP 90.42 TAL 14.21 TAp 133.12 RCA 146.39 APO 244.68 V2 23.279

GP 5.21 ZAL 80.19 ZAP 184.9Z ETS 167.26 ZAE 183.49 ETE 20.18 ZAC 93.70 (TC 255.76 CLP 155.43

OLA lg.84 RAL 143.13 RAO GSG7.S VEL 11.834 PTH 2.04 VHp 3.393 DpA .48 RAp 194.84 ECC 1.2299

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIH[ PO CST TIN INJ 2 LAT INJ Z LONG

2803.30 -28,20 82.07 S.41 92.89 13 32 10 2203.3 -27.53 73.46

4104.91 -3.03 I68.87 389.$5 81.83 7 31 18 3504.9 -6.77 159.99

2500.34 -29.39 $9.68 5.31 94.44 15 1 4 1900.3 -28.66 51.00

3883.11 -1.81 149.89 358.87 60.16 8 36 20 3283.1 -3.77 143.14

2202.09 -33.11 36.54 4.62 99.03 16 31 26 1802.1 -31.$1 27.68

3754.12 1.20 138.04 356.99 $5.84 9 18 21 3154.1 -3.29 131.83

DIFFERENTIAL CCRRECTION8 RIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .0172 TRA -.428D TC3 3.3149 BAU .6250 SGT 2874.3 SGR 603.1 SG3 702.3 ST 223.6 SR 490.3 89 534.1

ROE -.3194 RRA m.0493 RC3 .4890 FAU .17178 RRT .5748 RRF ".8360 RTF ".8972 CRT --.0833 CRS .8943 CST ".3698

FOE .6550 FRA --.8084 FC'IO.6463 8sP 8934 _ 2644.0 R23 --.1234 R13 ".g007 LSA 708.0 HSA 251.8 SSA 105.0

BOG .3199 BRA ,4307 BC3 3.3468 FsP 2231 SGI 2598.4 $62 488.9 THA 7.95 ELI 490.6 ELI 223.0 ALF 92.13

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CCNIC

RL 147.$0 LAL .OO

RP 233.?7 LAp .38

RC 197.185 GL 4.87

PLANETOCENTRIC CONIC

C3 13.888 VHL 3.72_

LNCH AZMYH LNCH TIM(

90.00 lZ 42 23

90.00 8 18 43

100.00 14 16 17

1OO.OO 7 27 31

110.OO 15 51 30

110.00 S 8 47

DIFFERENTIAL CCMRECTIONS

TOE .0153 TRA -.403S

ROE -.3149 RRA -.0398

FOE .8798 FRA -.9187

SO( .31§3 RRA .4054

FLIGHT TIME 198.00 ARRIVAL DATE JUN 27 1965

DISTANCE 433.692 EARTH TO HARS

LOL 79.00 VL 33.480 GAL 2.91 AZL 89.48 HCA 139.88 SNA 194.85 ECC .24893 INC .3192 vl 30.247

LOP 218.88 VP 21.087 GAP 7.86 AZP 90.40 TAL 14.67 TAP 154.55 RCA 146.34 APO 243.36 V2 23.313

GP 5.45 ZAL 59.38 ZAp 153.94 ETS 167.25 ZAE 164.27 ETE 22.37 ZAC 95.93 ETC 235.78 CLP 154.47

DLA 19.80 RAL 142.23 RAD 6867.5 VEL 11.629 PTH 2.04 VHP S.463 DPA .69 RAp 194.96 ECC 1.2280

L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME ,PO CST TIM INJ 2 LAT INJ 2 LONG

2799.48 -28.18 81.79 4.34 92.83 13 29 3 2199.5 -27.S0 73.19

4105.18 -3.02 166.69 388.52 61.83 7 27 9 3805.2 -6.78 160.01

2496.71 -29.$7 59.41 4.24 94.$8 14 $7 54 1896.7 -28.62 50.74

$883.16 -1.81 149.70 387.85 80.16 8 32 14 5283.2 -S.76 143.15

2198.80 -35.07 36.29 3.75 99.17 16 28 9 1898.8 -$1.46 27.44

3758.84 1.11) 138.02 $55.96 55,83 9 11 21 3153.8 -3.30 131.82

MID-COUR|ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS 3.3428 8AU .8281 SAlT 2874.8 _ 818.8 _3 737.9 ST 213.0 SIR 488.2 88 548.7

tiC3 .SOSO FAU .17934 RRT .8071RRF -.8718 RTF -.8979 CflT -.0668 CRS .8849 CST -.3853

FC-11.2055 BSP 8987 $68 2647.2 R23 -.1340 RI3 -.9020 LSA 713.6 MSA 247.S SSA 106.2

8C3 3.3802 FSP 2354 SGI 2602.6 SG2 484.1 THA 8.56 EL1 485.3 ELI 212.4 ALF 92.08

LAUNCH DATE DEC 11 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC DISTANCE 487.282 EARTH TO MARS

RL 147.50 LAL .OO LOL 79.00 VL 33.446 GAL 2.97 AZL 89.52 HCA 140.86 SMA 194.20 ECC .24869 INC .4810 vI 30.247

RP 235.42 LAP .30 LOP 219.85 VP 21.073 GAP 7.39 AZP 90.37 TAL 13.11 TAp 158.97 RCA 146.29 APO 242.10 V2 23.351

RC 199.372 GL 4.33 GP 5.69 ZAL $8.80 ZAP 152.93 ET8 187.24 ZAE 168.05 ETE 24.89 ZAC 96.17 ETC ZSS.75 CLP 153.49

PLANETOCENTRIC COMIC

CS 15.733 VHL 3.709 DLA 19.72 RAL 141.38 RAD GS67.S VEL 11.628 PTH 2.04 VHP S.336 DPA .92 RAp 195.05 ECC 1.2263

LNCH AZMTH LNCH TIM( L-I TINE |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 39 48 2794.57 -28.17 81.43 3.31 93.01 13 26 20 2194.6 -27.46 72.84

$0.00 8 14 20 4106.80 -2.97 166.78 3S7.SZ 61.83 7 22 47 3806.8 -6.71 160.10

100.00 14 13 34 2492.10 -29.55 $9.07 3.20 94.76 14 55 6 1892.1 -28.37 50.40

100.00 7 23 13 3884.51 -1.76 149.77 386.85 GO.IS 8 27 57 3284.5 -5.72 143.22

110.00 15 46 36 2194.74 -33.03 35.98 2.69 99.35 16 ZS 11 1594.7 -31.39 27.14

110.00 8 4 39 3794.64 1.22 t38.08 3§4.99 SS.84 9 7 14 3154.6 -3.27 131.86

DIFFERENT IAL C_RRECTIONS MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0181 TRA -.3T84 TC3 3.3883 BAU .8272 SGT 2578.0 SGR 631 .S SG3 775.0 ST 202.3 SR 479.9 ss 562.3

ROE -.3104 RRA -.0293 RC3 .5802 FAU .18723 RRT .6322 RRF -.7063 RTF -.8986 CRT -.OBSS CRS .8744 CST -.4143

FOE .6984 FRA-l.0374 FC-11.7838 BSP 8927 SG82849.4 R23 -.1456 R13 -.9034 LSA 718.8 MSk 243.3 SSA 107.4

BOG .3108 BRA .3795 8C3 3.4110 FSP 2481 SG1 2608.S SGZ 480.1 THA 9.22 ELI 480.3 EL2 201.4 ALF 92.31

LAUNCH DATE DEC 11 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUL 1 lg65

HELIOCENTRIC CONIC DISTANCE 460.892 EARTH TO MARS

RL 147.30 LAL .OO LOI. 79.00 VL 33.413 GAL 3.03 AZI. 89.$6 HCA 141.84 514A 193.58 ECC .24436 INC .4406 V1 30.247

RP 235.06 LAP .27 LOP 220.83 VP 21.062 GAP 6.93 AZP 90.38 TAL 18.$4 TAp 157.37 RCA 146.24 Apo 240.92 V2 23.387

RC 201.544 GL 3.98 GP 5.96 ZAL 57.86 ZAP 151.90 ETS 167.22 ZAE 165.83 ETE 27.81ZAC 96.42 ETC 255.74 CLP 152.49

PLANETOCENTRlC CONIC

C3 15.660 VHL 3.696 DLA 19.61RAL 140.49 RAD 6567.5 VEL 11.621PTH 2.04 VHP 5.213 DpA 1.17 RAp 195.14 ECC 1.2248

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=0 CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 37 35 2788.53 -28.1S 80.99 2.29 93.28 13 24 4 2188.3 -27.40 72.40

90.00 6 9 42 4109.87 -2.87 166.98 336.34 61.82 7 18 12 3509.9 -6.61 160.27

100.00 14 11 16 2488.47 -29.$1 $8.68 2.18 94.98 14 $2 42 1886.5 -28.51 49.99

100.00 7 18 43 3687.17 -1.67 149.92 335.88 60.15 8 23 30 3287.2 -5.63 14_.37

110.00 15 46 4 2189.66 -32.96 38.61 1.67 99.56 16 22 34 1589.9 -31.31 26.79

110.00 S 0 24 3788.53 1.29 138.16 354.03 58.84 9 3 0 3156.5 -3.20 131.96

OIFFERENTIAL CCRRECTIONS MXO-COURSE EXECUTION ACCuRACy ORBIT DETERM|HATION ACCURACY

TO( .0150 TRA -.3572 TC3 3.3728 BAU .6286 SGT 2881.S _ 880.4 8GS 813.3 8T 193.0 SR 474.5 SS 373.5

ROE -.3089 RRA -.0188 RC3 .6008 FAU .19835 RRT .6688 RRF -.7398 RTF -.8984 CRT -.0919 CRS .8640 CST -.431g

FOE .7148 FRA-I.1624 FC-12.3814 OSP 8984 SG8 2642.8 R23 -.1379 R13 -.g039 LSA 723.7 MSA 241.4 SSA 107.6

BOG .3062 BRA .3877 BC3 3.4239 FSP 2618 SG1 2s9g.s SG2 476.S THA g.98 ELI 474.g EL2 lg2.0 ALF 92.56

lg68



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.50 LAL .O0

RP 234.71 LAP .24

RC 203.699 GL 3.61

PLANETOCENTRIC CONIC

C3 13.575 VHL 3.684

LNCH AZMTH LNCH TIME

90.00 12 35 52

90.00 G 4 50

100.00 14 9 22

100.00 • 14 0

110.00 15 43 52

110.00 T 56 0

FLIGHT TIME 204.00 ARRIVAL DATE JUL 3 1965

DISTANCE 464.520

LOL 79.00 VL 55.582 GAL 3.09 AZL 89.60 HCA

LOP 221.81 Vp 21.054 GAp 6.47 AZp 90.32 TAL

GP 6.24 ZAL 57.15 ZAp 150.83 ETS 167.19 ZAE

EARTH TO MARS

142.82 SMA 193.00 ECC .24254 INC .3985 vl 30.247

15.95 TAp 158.77 RCA 146.19 Apo 239.81 vZ 23.424

166.59 ETE 31.21 ZAC 96.69 ETC 255.74 CLP 151.45

DLA 19.46 RAL 139.67 RAD 6567.5 VEL 11.617 PTH 2.04 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2761.34 -28.12 80.46 1.31 93.49 15 22 13

4114.34 -2.72 167.20 355.59 61.90 T 13 24

2479.60 -29.47 58.16 1.19 95.23 14 50 42

3891.12 -1.54 150.13 354.93 60.14 8 16 52

2184.16 -32.91 35.18 .66 99.61 16 20 16

5759.52 1.40 138.32 353.09 55.84 8 58 40

5.093 DpA 1.45 RAp 195.21ECC 1.2234

PO CST TIM INJ 2 LAT 1NJ 2 LONG

2181.3 -27.34 71.88

5514.5 -6.47 160.53

_879.8 -28.44 49.51

3291.1 -5.50 143.59

1584.2 -31.21 26.37

3159.5 -3.09 132.11

ORBIT DETERMINATION ACCURACY

ST 184.4 SR 468.7 65 586.6

CRT -.1241CRS .8527 CST -.4686

LSA 727.2 MSA 239.3 SSA 107.9

EL1 469.4 EL2 182.7 ALF 93.30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0171TRA -.3365 TCS 3.3774 6AU .6244 3GT 2550.0 SGR 672.9 SGS 853.7

ROE -.3013 RRIk -.0077 RC3 .6553 FAU .20366 RRT .6972 RRF -.7716 RTF -.8982

FOE .7288 FRA-l.2930 FC-13.0023 BSP 8944 _ 2637.3 R23 -.1715 RIS -.9047

BOE .3017 8RA .3366 BC3 3.4404 FSP 2757 SG1 2594.3 $(;2 474.2 •HA 10.79

LAUNCH DATE 0(C 11 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CCNIC DISTANCE 468.167 EARTH TO MARS

RL 147.30 LAL .00 LOL •9.00 VL $3.$53 GAL S.15 AZI_ 89.65 HCA 145.80 SMA 192.45 ECC .24063 INC .$544 vl 30.247

RP 234.35 LAP .21 LOP 222.80 VP 21.048 GAP 6.03 A ZP 90.29 TAL 16.55 TAp 160.15 RCA |46.14 APO 238.76 V2 23.461

RC 205. 857 GL 3.21 r_p 6.54 ZAL 56.47 ZAP 149.74 ETS 167.16 ZAE 167.52 ETE 55.16 ZAC 96.96 ETC 255.73 CLP _50.39

PLAN[TOCENTRIC CONIC

CS 13.498 VHL S.674 DLA 19.29 RAL 138.87 RAD 6567.5 VEL 11.614 PTH 2.04 VHP 4.97• DpA 1.75 RAp 195.26 ECC 1.2221

LNCN AZMTM LNCH TIM( L-I TIN( ]NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 1_ 34 35 2772.97 -28.08 •9.85 .34 93.79 13 20 48 2175.0 -2•.26 71.28

90.00 5 59 44 4120.24 -2.53 167.35 $54.66 61.79 7 8 24 $520.2 -6.29 160.86

100.00 14 7, 54 2472.06 -29.42 57.59 .22 95.53 14 49 G 1872.1 -28.35 48.96

100.00 • 9 6 3896.38 -1.36 150.42 354.01 60.14 8 14 2 3296.4 -5.32 143.88

110.00 15 42 1 2177.59 -$2.83 34.66 359.67 100.09 16 18 19 1577.6 -31.09 25.89

110.00 T 51 28 3763.62 1.56 138.53 352.19 55.85 6 54 12 $165.6 -2.93 132.33

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0215 TRA -.$161 TC3 3.$755 BAu .6226 SGT 2534.9 _ 699.3 363 895.7 ST 176.7 _k_ 462.6 $S 595.8

ROE -.2965 RRA .0044 RCS .7140 FAU .21276 RRT .7232 RRF -.8014 RTF -.8979 CRT -.1795 CRS .8400 CST -.5206

FD( .7380 FRA-1.4526 FC-15.6457 9SP 8896 _ 2629.6 RZ3 -.1861 R13 -.9056 LSA •29.4 MSA 237.5 SSA 108.1

BDE .2972 BRA .3161BC3 3.4502 FSP 2902 S_1 2586.7 SG2 473.3 •HA 11.68 ELI 463.9 ELI 173.3 ALF 94.55

LAUNCH DATE DEC 11 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUL 7 t965

HELIOCENTRIC CONIC

RL 14Y.30 LAL .00

RP 233.98 LAP .18

RC 207.938 GL 2.80

PLANEYOCENTRIC CONIC

C3 13.428 VML 3.664

LNCH AZMTH LNCH TIME

90.00 12 SS 46

90.00 5 54 25

100.00 14 6 51

100.00 T 3 58

110.00 15 40 $2

110.00 T 46 47

DISTANCE 471.631 EARTH TO MARS

LOL 79.00 VL 33.325 GAL 5.20 AZL 89.69 HCA 144.79 SMA 191.93 ECC .23882 INC .3082 vl 30.247

LOP 223.79 Vp 21.046 GAP 5.59 AZP 90.25 TAL 16.73 TAp 161.52 RCA 146.09 Apo 237.77 V2 23.498

GP 6.86 ZAL 55.82 ZAp 146.62 ETS 167.12 ZAE 167.99 ETE 39.76 ZAC 97.25 ETC 255.72 CLP 149.30

DLA 19.08 RAL 158.09 RAD 6567.5 VEL 11.611 PTH 2.05 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

2763.59 -28.04 79.16 359.40 g4.14 15 19 49

4127.56 -2.30 167.94 555.76 61.77 7 3 lO

2463.21 -29.36 56.94 559.27 95.66 14 47 54

$902.97 -1.13 150.76 353.12 60.13 8 9 1

21•0.12 -32.74 34.12 358.70 100.42 16 16 42

5768.83 1.76 138.80 351.51 55.86 8 49 36

DIFFERENTIAL C(3qRECTIONS MID-COURSE ExECuTION ACCuRACy

TOE .0259 TRA -.2976 TC3 3.$635 BAU .6197 SGT 2514.1 $GR 730.1 SG3 939.3

ROE -.2915 RRA .0173 RC3 .7772 FAU .22196 RRT .7472 RRF -.8289 RTF -.8971

FOE .7459 FRA-1.5799 FC-14.3102 6SP 8864 _ 2618.0 R23 -.2014 RI3 -.9062

80E .2927 BRA .2984 BCS 3.4521FSP S056 SG1 2574.8 $I;2 473.8 THA 12.68

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 210.00

HELIOCENTRIC CONIC DISTANCE 475.511

RL 147.30 LAL .O0 LOL 79.00 VL 33.296 GAL 3.25 AZL 89.74 HCA 145.78 SMA

RP 235.62 LAp .15 LOP 224.78 VP 21.046 GAP 5.16 AZP 90.21 TAL 17.10 TAp

RC 210.060 GL 2.$6 GP 7.20 ZAL 55.20 ZAP 147.46 ET9 167.07 ZN[ 168.59 ETE

PLANI[TOCENTRIC CONIC

C3 13.$85 VHL S.656 DLA 18.84 RAL 157.35 RAD 6567.5 VI[L 11.608 PTH 2.03 VHp

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

90.00 12 33 24 2752.57 -27.98 78.$7 358.48 94.53 13 19 17

90.00 5 48 47 4156.32 -2.02 168.43 552.88 61.75 G 57 43

100.00 14 6 14 2453.25 -29.29 56.21 358.34 96.24 14 47 7

100.00 6 58 $8 3910.89 -.87 151.22 552.24 60.12 8 S 49

110.00 15 $9 24 2161.70 -32.84 53.49 357.75 100.78 16 15 26

110.00 7 41 57 3775.18 2.00 159.14 350.45 55.87 8 44 52

O1FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .0514 TRA -.2827 TCS S.3418 BAU .6159 8GT 2408.3 SGR 765.5 SG3 984.4

ROE -.2864 RRA .0311RC3 .8453 FAU .23150 RRT .7885 RRF -.8539 RTF -.8956

FOE .•446 FRA-l.7324 FC-14.DgGS BSP 8819 _ 2603.4 R23 -.2177 R13 -.9065

8DE .2881 ERA .2844 BC3 S.4470 FSP 3214 54;1 2559.4 SGZ 476.2 THA 13.79

4.865 DpA 2.09 RAp 195.30 ECC 1.2210

PO CST TIM INJ 2 LAT INJ 2 LON6

2163.4 -27.17 70.60

3527.6 -6.06 161.27

1663.2 -28.24 48.32

330S.0 -5.10 144.24

1570.1 -$0.96 25.35

3168.8 -2.75 132.60

ORBIT DETERMINATION ACCURACY

ST 170.2 SR 456.2 SS 604.3

CRT -.2578 CRS .8268 CST -.5712

LSA 731.1MSA 256.9 SSA 107.7

EL1 458.5 EL2 164.6 ALF 95.82

ARRIVAL DATE JUL 9 1965

EARTH TO MARS

191.44 ECC .23712 INC .2583 vl $0.247

162.88 RCA 146.05 APO 256.84 V2 23.556

45.09 ZAC 97.56 ETC 255.71 CLP 148.18

4.•56 DpA 2.45 RAP 195.55 ECC 1.2199

PO CST TIM INJ 2 LAT INJ 2 LON6

2152.6 -27.06 69.82

3536.3 -5.78 161.77

1853.2 -26.12 47.60

3310.9 -4.84 144.68

1561.7 -30.81 24.74

3175.2 -2.49 152.93

ORBIT DETERMINATION ACCURACY

ST 165.9 SR 449.4 SS 611.0

CRT -.$070 CRS .8127 CST -.6250

LS_ 731.5 HSA 237.2 SSA 107.1

ELI 452.7 EL2 156.7 ALF 97.33

1969



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAY( D[C 11 1964 FLIGHT TIt_ 212.00 ARRIVAL OAT( JUL 11 1965

HELIOCENTRIC C(_41C

RL 147.30 LAL .OO

RP 233.25 LAP .11

RC 212.144 GL 1.88

FLANd[TOCENTRIE CO_IIC

CS t$.S07 VIA4. 3.N9

LmCH AZIATN LNCH T1tA(

90.00 12 33 30

90.00 5 42 55

100.00 14 $ 2

100.00 6 53 4

110.00 15 38 39

110.00 • 36 57

DIFFERENTIAL C(_RECT|(_dS

TOE .0668 TRA -.2694

ROE -.2809 RRA .0460

FOE .7392 FRA-l.8936

BDE .2836 ERA .2724

D|STANC( 479.208 EARTH TO MARS

LOA. 79.00 VL 33.273 &AL 3.30 AZL 89.79 HCA 146.78 S14A 190.98 ECC .23551 INC .2074 vl 30.247

LOP 225.77 VP 21.049 GAP 4.73 AZF 90.17 TAL 17.45 TAp 164.22 RCA 146.00 Apo 235.96 V2 23.574

GP 7.57 ZAL 54.61 ZAP |46.27 ET8 167.02 ZAE 169.09 ETE 51.18 ZAC 97.68 ETC 255.70 CLP 147.03

OLA 18.56 RAL 136.$2 RAO 6567.5 VI[L 11.606 PTH 2.03 VHp 4.651 DpA 2.85 RAp 195.33 ECC 1.2190

L-I TIME 1M_ LAT 1NJ LONG |NJ fit ASC IHJ AZlATH INJ TIN( PO CST TIM IMJ 2 LAT |NJ 2 LONG

2740.47 -27.91 77.49 357.57 94.97 13 19 10 2140.5 -26.93 68.96

4146.54 -1.69 169.00 352.03 61.73 G 52 2 3546.5 -5.45 162.34

2442.07 -29.21 55.39 35T.42 98.67 14 46 44 1842.1 -27.98 46.60

3920.18 -.58 151.73 351.40 60.11 7 58 24 3320.2 -4.52 145.19

Z152.31 °32.52 32.78 356.82 101.16 16 14 31 1552.3 -30.63 24.07

3782.70 2.29 139.53 349.62 55.88 8 39 59 3182.7 -2.20 133.32

MID-COURSE EX(CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.3128 8AU .6116 $GT 2458.3 ST_ 805.9 863 1031.0 ST 163.6 SR 442.2 8S 616.3

RC3 .9185 FAU .24133 RflT .7868 RRF -.8763 flTF -.8938 CRT -.3937 CRS .7972 CST -.6832

FC-15.7005 BSP 8762 868 2587.0 R23 -.2347 R13 -.9066 LSA 730.9 MSA 238.0 SSA 106.2

BE3 3.4378 FSP 3391 S_1 2541.9 862 481.0 THA 15.01 EL1 447.5 ELZ 148.7 ALF 99.33

LAUeACN DATE DEC 11 1964 FL|GHT T%_ 214.00 ARRIVAL DATE JUL 13 1965

H(LZOCENTRIC CONIC

RL 147.30 LAL .00

RP 232.68 LAp .08

RC 214.210 GL 1.39

PLAN(TOC(NTR IC CON|C

CS 13.255 VHL 3.641

LNCH AZNTH LNCH TIM(

90.O0 12 34 3

90.00 5 36 46

100.00 14 6 16

100.00 6 47 16

110.00 15 38 13

110.00 7 31 46

DIFFERENTIAL CORRECTION9

TOE .0466 TRA -.2564

ROE -.2751 RRA .0621

FOE .7289 FRA-2.0614

BOE .2790 BRA .2638

DISTANCE 482.920 EARTH TO MARS

LOt. 7_.OO VL 33.249 GAL 3.34 AZ1, 89.83 HCA 147.78 914A 190.$5 [CC .23399 INC .1529 Vl 30.247

LOP 226.77 VP 21.054 GAP 4.32 ALP 90.13 TAL 17.78 TAP 165.56 RCA 145.96 Ai_ 235.13 VZ 23.612

¢,p 7.96 ZAL 54.06 ZAP 145.04 ET9 186.97 ZAE 169.46 ET( 58.05 ZAC 98.22 ETC 255.69 CLP 145.84

DLA 18.24 RAL 135.93 lAD 6567.5 VEL 11.603 PTH 2.0} VHP 4.549 DPA 3.28 RAp 195.33 ECC 1.2181

L-| TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH |NJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

2727.06 -27.83 76.52 336.68 93.43 13 19 30 2127.1 -26.78 68.01

4156.25 -1.31 169.65 351.20 61.71 9 46 6 3558.3 -5.08 163.00

2429.66 -29.11 54.48 356.52 97.13 14 46 45 1829.7 -27.81 45.92

3t3O.DG -.19 152.31 330.57 60.11 7 52 47 3330.9 -4.16 145.78

2141.89 -32.38 32.00 355.69 101.62 16 13 57 1541.9 -30.44 23.32

3791.42 2.82 139._1) 349.82 55.91 8 34 58 3191.4 -1.67 133.78

NIO-COUflS[ EXECUTION ACCURACY ORBIT OETERI41NATI(_I ACCURACY

TC3 3.2734 RAU .6064 $GT 2422.2 $GR R51.9 SG3 1079.1 ST 163.5 Sit 434.6 66 620.8

RC3 .9975 FAU .25143 RRT .R02S RRF -.8981 RTF -.9914 CRT -.4801 CR6 .7810 CST -.T321

FC-16.4233 6SP 8699 SG8 2567.6 R23 -.2517 R13 -.9072 LSA 729.8 MSA 239.6 88A 104.8

BC3 3.4220 FSP 3554 SGt 2520.7 8G2 488.4 THA 16.39 EL1 442.5 EL2 140.9 ALF 101.41

LAUt_H DATE DEC 11 1964 FLIGHT TIM( 216.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC C_NIC DISTANCE 486.$47 EARTH TO MARS

RL 147.30 LAL .00 LOL 78.00 VL 33.227 GAL 3.39 AZL 89.91HCA 148.78 SMA 190.14 ECC .23254 INC .0967 VI $0.247

RP 232.51 LAp .05 LOP 227.77 VP 21.04b| GAP 3.91 AZP 90.08 TAL 18.10 TAp 166.87 RCA 145.92 APO 634.35 V2 23.650

RC 216.258 GL .|7 GP 8.37 ZAL 53.54 ZkP 143.77 ET$ 166.91ZAE 169.68 ETE 65.56 ZAC 88.58 ETC 255.66 ELF 144.63

PLAN(TOCENTRIC C_lC

C3 13.208 VHI. 5.654 DLA 1?.88 RAL 135.25 RAD 8567.5 VEL 11.601PTH 2.03 VHP 4.451DPA 3.75 RAP 195.31ECC 1.2174

LNCH AZMTH LNCH Tlt_[ L-I •|HE INJ LAT ]HJ LOMG IMJ RT ASC INJ AZlATH ZNJ TIN( PO CST TIN [NJ 2 LAT INJ 2 LONG

90.00 12 35 4 2712.28 -27.73 75.45 355.80 95.97 13 20 16 2112.3 -26.61 66.96

90.00 5 30 25 4171.48 -.88 170.39 350.39 61.70 6 39 56 3571.5 -4.66 163.75

100.00 14 6 56 2416.02 -28.99 53.49 355.63 97.65 14 47 12 1816.0 -27.62 44.95

100.00 6 41 13 3942.97 .22 152.98 349.77 60.11 7 46 SG 3343.0 -3.76 146.45

110.00 15 38 13 2130.38 -32.21 31.14 354.98 102.tl 16 13 44 1530.4 -30.21 22.50

110.00 • 28 25 3801.38 3.00 140.50 348.04 55.93 8 29 48 3201.4 -1.49 134.30

DIFFERENT| AL CORRECT|C_IS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

TOE .0561 TRA -.2466 TC3 3.2234 BAU .6004 SGT 2379.9 SGR 903.3 SG3 1129.4 ST 166.7 SR 426.3 SS 623.3

ROE -.2668 RRA .OT9S RC3 1.0825 FAU .26180 RRT .8150 RRF -.9134 RTF -.8883 CRT -.5721CRS .7623 CST -.7781

FOE .70gs FRA-2.2370 FC-17.1607 8SAP 8617 $68 2845.8 fl23 -.2689 R13 -.9076 LSA 727.0 NSA 242.4 $SA 103.0

8OE .2746 BRA .2591 8C3 3.4003 FSP 3731 SG1 2496.2 SG2 499.0 •HA 17.93 EL1 437.9 EL2 133.1 ALF IO3.92

LAUNCH DATE DEC 11 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 17 1965

EARTH TO MARS

149.78 S44A 189.75 ECC .23119 INC .0321 Vl 30.247

18.40 TAP 168.18 RCA 145.88 APO 233.62 V2 23.689

189.66 ETE 73.50 ZAC 98.96 ETC 255.67 CLP 143.37

HELIOCENTRIC CONIC DISTANCE 490.389

RL 147.30 LAL .00 LOb 79.00 VL 33.205 GAL 3.42 AZL 89.97 HCA

RP 232.14 LAP .O2 LOP 228.78 VP 21.071 GAP 3.30 ALP 90.03 TAL

RC 218.28• GL .30 GP 8.82 ZAL 53.05 ZAP 142.47 ET8 166.84 ZA(

RLAN(TOCENTRIC CON|C

C3 15.165 VHL 5.626 DLA 17.47 RAL 134.60 RAD 8567.5 VEL 11.600 PTH 2.03 VHP 4.357 OpA 4.26 RAp 193.27 ECC 1.2167

LNCH AZIATN LNCH TIM( L-I •|ME INJ LAT INJ LONG |NJ R• A$C |NJ AZIATH |NJ TIN(

go.o0 12 36 33 2696.08 -27.61 74.28 354.94 96.55 13 21 29

90.00 5 25 44 4186.29 -.40 171.22 349.60 61.69 6 33 30

100.00 14 8 2 2401.03 -28.84 52.39 354.76 98.20 14 48 3

1OO.00 6 34 55 3956.57 .68 153.72 349.00 60.11 7 40 52

110.00 15 38 35 2117.74 -32.03 30.20 334.08 102.63 16 13 53

110.00 7 20 52 3812.63 3.43 141.09 347.28 55.97 8 24 24

DIFFERENTIAL CCRRECT|ONS HID-COURSIE EXECUTION ACCURACY

TOE .0673 TRA -.2381TC3 3.1673 BAU .3946 SGT 2334.4 9rdR 961.6 SG3 1180.0

RDE -.2617 RRA .0967 RC3 1.1752 FAU .27264 RRT .6249 RRF -.9284 flTF -.8847

FDE .6777 FRA-2.4243 FC-17.9267 BSP 8511 SC,8 2524.7 R23 -.2849 R13 -.9083

6DE .2702 6RA .2578 BC3 3.3783 FSP 3907 SG1 2472.0 SG2 513.3 THA 19.68

PO CST TIH INJ 2 LAT INJ 2 LONG

2096.1 -26.42 65.82

3586.3 -4.1g 164.58

i801.0 -27.41 43,89

3356.G -3.30 147.20

1517.7 -29.96 21.60

3212.6 -1.06 134.89

ORS|T DETERM|NATION ACCURACY

8T 173.3 SR 416.9 SS 624.0

CRT -.6636 CRS .7398 CST -.7979

LSA 722.5 HSA 247.2 SSA 100.7

EL1 433.9 EL2 124.6 ALF 106.85

1970



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 047[ DEC L1 1•64 FLIGHT TIRE 220.00 ARRIVAL 0_T( J UL 19 1645

HELIOCENTRIC CONIC

RL 147.30 LAL .0O

Nff 231.•S LAP -.02

RC 2_O.Z'_• GL -.30

FLd_I_TOCENTRIC CONIC

C3 13.18• VHL 3.623

Ll_N AZNTH LNCH TIME

90.00 12 58 30

• 0.OO 5 14 45

100.OO 14 • 36

100.00 6 28 _0

110.O0 15 $8 eO

110.00 • 15 5

DIFFERENTIAL C_RRECTIOI4S

TOE .0•8• TRA -.2331

ROE -.2539 RAtA .1193

FOE .63_ FIA-2.G153

BOE .2656 BRA .261•

DISTANCE 4•4.146 EMITN

3.46 AZL g0.03 HCA 150.•9 •HA 189.38 (CC .22••0 INC79.00 VL 33.185 GAL

TO MARS

LOL .0ZT1 vl 50.247

LOP ZL_).•8 VP 21.083 GAp 3.11AZP 8•.97 TAL 18.84 TAp 16•.47 RC& 143.85 APO 232.•3 V2 23.728

GP 9.31 ZAL 52.60 ZAp 141.13 (73 1S6.76 7JM[ 16•.44 ETE 81.35 Z&C 94).37 ETC 235.63 CLP 14_.09

O_.k 17.02 RAL 133.97 R4O 6367.5 VEL 11.5•8 PTH 2.03 VHp 4.267 OPA 4.81 RAP 195.22 ECC 1.2160

L-[ TIN[ IHJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

2678.40 -27.47 ?3.00 354.08 97.1_ 13 23 • 2078.4 -26.1• 64.5•

4202.73 .13 172.13 348.84 61.68 6 26 47 3602.7 -3.66 165.30

25t64.64 -28.68 51.20 353.89 98,61 14 49 21_ 1?84.G -27.16 42.73

6671.72 1.20 154.36 348.24 G0,13 T 34 32 3371.7 -2.7• 146.O3

2103.88 -31.82 29.17 353.18 103.21 16 14 24 1503.• -28.68 20.62

3825.25 3.91 141.75 346.S5 56.01 8 le 51 3225.2 -.38 135.54

NID-COUR_rEXJ[CUTIQN ACCURACY Oi_lT OET[RNIJAATION ACCURACY

TC3 3.0977 BAU .5879 SGT L_81.0 _ 10L_.3 SG3 _232.0 ST 162.R $R 406.8 $S 624.2

WE3 1.2746 FAU .26354 1ST .0318001 r -.9412 RTF -.8800 CRT -.73•8 GRS .7161CST -.8024

FC-18.69•0 BSP 8425 _ 2501.2 023 -.3001 _13 -.9091 LSA 717.6 MSA 253.3 $SA •7.•

OC3 3.34•7 F$1P 4096 $61 2444.1 $62 331.7 •HA 21.59 EL1 430.6 EL2 116.3 ALP 109.91

LAUNCHDATE DEC 11 1964 FLIGHT TIN| 222.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC C(JIC

RL 14•.30 LAL .00

RIP 231.3R LAP -.O5

RC 2_.L_rl (4. -.94

PLAI_T_[NTRIC CONIC

C3 13.094 VHL $.61•

LNCH AZIATH LN(H Tl14_

00.O0 12 40 ST

90.00 5 • 26

1OO.OO 14 11 37

100.O0 6 21 Z?

110.00 15 40 29

110.00 ? • 3

DIFFEREMTIAL C(_RECTIONS

TOE .0912 7114 -.23046 TC$ 3.0104 84U .SAt2

ROE -.2433 RRA .1418 RC3 1.$023 FAU .213463

FOE .3877 FRA-2.8140 FC-|•.4813 •SIP 8534

BIDE .2617 BOA .2707 BE3 3.3198 FSP 4286

DISTANCE 49F.916 EARTH TO MARS

LEA. 79.00 VL 33.166 GAl. 3.4• AZL 80.E0 NCA 151.80 SMA 169.04 ECC .22869 IN(: .1021 Vl 30.247

LOP 230.79 VP 21.098 GAp 2.72 AZP 88.0| TAL 18.95 TAp 170.75 RCA 143.81 _ 232.28 V2 23.766

9.82 ZAL 52.18 2J_P 139.75 ETS 166.71 Z_M[ 1G9.00 EYE 89.36 ZAC 99.81 ETC 255.64 CLP 140.•7

DLA 16.52 RAL 133.360AO 8567.5 _[L !1.597 PTH 2.03 qftAp 4.180 SPA 3.41 04p 195.15 ECC 1.2155

L-I TIN| INJ LAT INJ LONG INJ RT ARC lMJ A_HTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

L_5•.15 -27.30 71.62 353.23 97.85 13 25 16 2059.2 -25.93 63.22

4220.88 .71 173.14 348.0• 61.68 6 18 47 3620.9 -3.06 166.51

2366.77 -28.49 49.•1 353.03 99.47 14 51 3 1766o8 -26.88 41.47

3988.30 1.77 155.48 34?.5| 60.15 Y 27 56 3388.5 -2.22 146._J6 ,

2088.73 -31.58 28.04 352._8 103.83 16 15 t• 5488.T -Z_).36 19.56

3850.30 4.45 142.48 345.84 36.07 8 13 4 3239.3 -.04 156.28

M|O-COUI_J_ ExECUT|_I4 ACCUI_ACY ORBIT OETEI_I#|NAT|ON ACCU4_ACY

_T 22_2.1 _ 1088.4 s_3 1285.1 ST 1•5.4 $R S•5.8 SS 624.4

flRT .83580m r -.9320 RTF -.8742 CRT -.8031CRS .6899 CST -.7871

2478.7 023 -.3132 R13 -.9|03 LSA 712.4 NSA 261.5 SSA 94.1

SGI _415.• S¢,2 554,S •HA 23.78 EL| 428.1EL2 107.6 ALF 113.1_

LAUNCH DATE DEC 11 1964 PLIGHT Till| 224.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 231.01LAff -.08

RC _24.266 GL -1.63

PL&NETOCEHTRIC CONIC

C3 IS.DS4 V)_L 3.615

LN_H Alq_T_ LNCH TIN(

SO.O0 12 43 53

90.00 3 I 47

100.O0 14 14 6

tOO.DO 6 14 15

110.00 15 42 2

110.00 • 2 46

Ol STMAC[ 501.699 EARTH TO HAAS

LOL 78.00 VL 33.146 GAL 3.52 AZL IL0.18 HCA 152.8| 844A "188.72 ECC .22733 _:NC .5T74 vl 30,247

LOP 231.61 VP 21.114 GAP 2.34 AZl e 89.84 TAL 18,20 TAp 172.01 8CA 443.T8 APO 231.6Y V2 23.1107

GP 10.36 ZAL 51.80 ZAP 134.35 [T3 166.E,3 ZAE 168.32 ETI[ _t_.&4 2AC 100._8 ETC 255.62 CLff 139.41

DLA 15.87 RAL 132.77 RAD 6587.3 V(L 11.595 pTH _.03 _HP 4.097 OPA 8.08

L-| TIME IHJ LAT INJ LONE, IHJ RT ASC IHJ A_ITH 1MJ TIN( PO CST T|M

2638.25 -27.0• 70.13 352.38 98.57 13 27 51 2034.3

4240.84 1.36 174.26 347.37 61.71 6 12 27 3640.8

2347.33 -28.26 48.51 352.17 100.17 14 53 13 174•.3

4007.00 2.39 156.49 346.79 60.19 7 21 2 3407.0

2072.20 -31.30 26.85 35|.40 104.49 16 16 34 1472.2

3854.89 5.04 t43.31 345.15 38.15 8 7 3 3254.9

DIFFERENTIAL CCIflECTIONS

TOE .1050 TRA -.2297 TC$ 2.9301 BAU .5749

ROE -.2352 RRA .166T RE3 1.4•91FAU .30398

FOE .51•6 FRA-3.0226 PC-20.2742 83P 0220

80( .2579 liRA .2838 8C3 3.2913 FSP 4479

NIO-COURS_ EXECUTION ACCURACY

SGT 2158.3 S_R 1178.6 _3 1339.5

RRT .837001_F -.9611RTF -.86T3

SG8 2459.2 823 -.3232 R13 -.9124

SGI 2389.1 SGZ 382.6 •HA 26.24

EAP 195.00 ECC 1.2150

INJ 2 LAT lNJ Z LONG

-25.63 61.76

-2.43 167.63

-26.37 40.12

-1.5• 14•.97

-29.00 18.41

.56 137.09

ORBIT {)[TERN|NATION ACCURACY

ST 212.3 SR 383.2 SS 624.0

COT --.8_|2 CRS .6382 CST -.7404

LSA 706.0 NSA 273.5 SSA 69.4

ELI 427.0 EL2 9•.8 ALF 116.95

LAUNCH DATE DEC 11 1964 PLIGHT TI_ 226.00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC CONIC

RL 14•.30 LAL .00 LOL •9.00 VL

RP 230.62 LAp -.11 LOP 232.83 VP

RC 226.222 r,L -2.37 GAP 10.99 ZAI.

PLAN(TO_ENTR|C CONIC

C3 13.043 VNt. 3.611

LNCH AZMTH LN_H TIN(

90.00 12 47 20

90.00 4 53 44

100.00 14 17 5

100.00 6 6 41

119.00 15 44 1

110.00 6 56 14

DIFFERENTIAL CCmRECTIONS

TDE .1200 TRA -.2319 TC3 2.8286 8AU .5688

RD[ -.2230 RRA .1939 RE3 1.6251FAU .31730

FD( .4396 FRA-3.2364 PC-21.0617 BSP 8127

BD( .2340 BRA .3022 BE3 3.2622 FSP 4674

DISTANCE 305.496 EARTH TO MARS

33.131 GAL 3.55 AZL 90.26 HCA 153.83 SMA 188.42 ECC .22647 INC .2588 vl 30.247

21,132 GAP 1.96 AZP 89.77 TAL 10.43 TAP 1•3.26 RCA 145.73 Also 231.09 V2 23.847

51.45 ZAP 1_.86 ETS 166.56 ZA( 167.43 ETE 103.19 ZAC 100.78 ETC 255.61 CLP 136.01

DLA 15.35 RkL 132.20 RAD 6567.5 VEL 11.594 PTH 2.03 VHp 4.01• DPA 6.76 RAP 194.99 ECC 1.2146

L-I TIME INJ LAT |NJ I._NG IHJ AT ARC INJ AZI4TH INJ TIM( P_ CST TIM INJ 2 LAT INJ 2 LONG

2615.59 -26.83 68.51 351.54 99.34 13 30 56 2015.6 -25.2• 60.19

4262.74 2.06 175.48 346.87 61.75 6 4 47 3662.7 -1.73 168.83

2326.20 -28.00 46.99 351.$1 100.g3 14 55 51 1726.2 -26.20 38.65

4027.37 3.08 157.61 346.10 60.23 7 13 49 3427.4 -.90 131.09

2034.18 -30.9• 25.54 350.51 103.21 16 18 13 1454.2 -28.59 17.16

3872.15 3.69 144.22 344.48 38.24 8 0 46 3272.1 1.22 137.69

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCU4EACY

SGT 2087.1 SGR 1287.2 $¢;3 1394.0 ST 230.4 SR 369.6 SS 626.0

ORT .835280F -.9687 RTF -.858P CRT -.8973 CRS .6237 CST -.6928

SG8 2441.6 023 -.3296 013 -.•154 LSA 701.1 MSA 287.g SSA 84.0

SG1 2362.6 SG2 615.6 •HA 29.03 EL1 426.3 EL2 88.1 ALF 120.67

lg71



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 11 1964 FLIGHT TIM( 221.00 ARR[VAL DATE JUL 27 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 230.24 LAp -.15

RC 228.159 GL -3.17

PLANETOCENTRIC C(_IIC

C3 13.025 VHL 3.609

LNCH AZMTH LNCH TIME

90.00 12 $1ZO

90.00 4 45 17

100.00 14 20 34

100.00 5 58 44

110.00 15 41 28

110.00 8 49 21

OIFFERENTIAL C(:RRECTION3

TOE .134T TRA -.2378 TC3 2.7145 BAU .5635

ROE -.2106 RRA .2235 RC3 1.7613 FAU .32858

FOE .3425 FRA-3.4572 FC-21.8400 BSP 8086

BDE .2502 BRA .3264 8C3 3.2358 FSP 4875

DISTANCE 509.305 EARTH TO MARS

LOt. 79.00 VL 33.115 GAL 3.58 AZL 90.35 HCA 154.85 SMA 188.13 ECC .22546 |NC .3457 vl 30.247

LOP 233.85 VP 21.152 GAP 1.60 AZP 89.69 TAL 19.65 TAp 174.50 RCA 145.72 Apo 250.55 V2 23.887

GP 11.64 ZAL 51.14 ZAP 135.35 (TS 166.49 ZAE 166.34 ETE 108.95 ZAC 101.33 ETC 255.59 CLP 136.56

OLA 14.67 RAL 131.64 RAO 6567.5 VEL 11.594 PTH 2.03 VHP 3.944 OpA 7.52 RAp 194.90 ECC 1.2144

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2591.03 -26.57 66.77 350.69 100.17 13 34 31 1991.0 -24.89 58.5D

4266.72 2.84 176.82 345.99 61.61 5 56 44 3686.7 -.96 170.19

2303.25 -27.69 45.36 350.45 101.73 14 58 57 1703.3 -25.79 37.07

4049.73 3.84 158.84 345.43 60.33 ? 6 14 3449.7 -.14 152.32

2034.54 -30.63 24.12 349.62 105.98 16 20 21 1434.5 -28.1A 15.81

3891.20 6.41 145.22 343.84 56.35 7 54 12 32g1.2 1.95 138.98

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2009.2 SGR 1364.8 SG3 1448.3 ST 250.8 SR 354.4 SS 62g.g

RRT .8300 RRF -.9749 RTF -.6479 CRT -.9251CRS .5914 CST -.6207

S(dD 2428.9 R23 -.3316 R13 -.9194 LSA 697.0 MSA 305.5 SSA 78.1

SG1 2339.3 _2 653.8 THA 32.23 EL1 426.9 ELI 79.0 ALF 124.57

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 230.00 ARRIVAL DATE JUL 29 1965

HELZOCENTRIC C(:NIC

RL 147.30 LAL .00

RP 229.88 LAp -.18

RC 230.078 GL -4.03

PLAN(TOCENTRIC CC_IC

C3 13.014 VHL 3.807

LNCH AZI4TH LI_H T|M(

90.00 lZ 55 52

90.00 4 36 22

100.00 14 24 34

100.00 5 50 21

110.00 15 49 20

110.00 S 42 5

DIFFERENTIAL CC:RRECTION$

TDE .1503 "iRA -.2483

ROE -.1955 flRA .2$84

FOE .2219 FRA-3.6838

BIDE .2488 BRA .3555

DISTANCE 513.12T EARTH TO MARS

LOL 79.00 VL 33,|00 GAL 3.60 AZL 90.44 HCA 155.87 SMA 187.87 ECC .22450 INC .4405 vl 30.247

LOP 234.87 VP 21.174 GAP 1.24 AZP 89.60 TAL 19.85 TAP 175.72 RCA 145.69 AlSO 230.04 V2 23.927

GP 12.34 ZAL 50.87 ZAp 133.79 ET$ 166.42 ZAE 165.08 ETE 113.91 ZAC 101.92 ETC 255.56 CLP 135.11

DLA 13.92 RAL 131.09 RAO 6567.5 V[L 11.593 PTH 2.03 VHP 3.874 DpA 8.35 RAp 194.79 ECC 1.2142

L-| TIN( INJ LAT INJ LOIG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT lNJ 2 LONG

2584.41 -28.23 84.89 349.85 "101.06 13 38 37 1964.4 -24.44 86.68

4312.97 3.68 178.29 345.33 61.90 5 48 15 3713.0 -.11 171.65

2270.34 -27.33 45.59 349.59 102.60 15 Z 33 1678.3 -25.32 35.37

4074.27 4.86 160.20 344.79 60.44 6 56 15 3474.3 .69 153.66

2015,15 -30.22 22.59 348.72 106.80 16 22 53 1413.2 -27.62 14,36

3912.23 7.20 146.34 543.22 56.49 7 47 17 3312.2 2.75 140.08

MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.5910 8AU .5800 SGT 1927.2 SGR 1473.1 SG3 1502.9 ST 273.4 SR 337.6 39 638.5

RC3 1.9093 FAU .33989 flRT .8214 RRF -.9800 RTF -.8347 CRT -.9429 CRS .5578 CST -.5309

FC-22.6104 BSP 8002 SG8 2425.7 R23 -.3277 R13 -.9250 LSA 695.9 MSA 327.1 SSA 71.6

8C3 5.2185 FSP 5070 SG1 2323.5 SG2 696.9 THA 35.84 ELI 428.4 EL2 71.8 ALF 126.65

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 232.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .00 LOL 79.00 VL

RP 229.47 LAP -,21 LOP 235.90 Vp

RC 231.973 GL -4.97 GP 13.11 ZAL

PLANETOCENTRIC CONIC

¢3 13.011 VHL 3.607

LNCH AZNTH LNCH TIME

90.00 13 1 0

90.00 4 26 56

100.00 14 29 9

100.00 5 41 29

110.00 15 52 43

110.00 G 34 25

OIFFERENTIAL C_RRECTION$

TOE .1853 TRA -.2587 TC$ 2.4512 BAU .5579

ROE -.1775 RRA .2928 RC3 2.0987 FAU .35087

FOE .O870 FRA-3.9155 FC-23.3486 8SP 7989

80E .2425 HA .3907 8C3 3.2074 F_MP 5262

DISTANCE 516.961 EARTH TO MARS

33.085 GAL 3.62 AZL 90.54 HCA 156.90 SMA 187.62 ECC .22359 INC .5425 vl 30.247

21.197 GAP .88 AZP 89.50 TAL 20.03 TAp 176.93 RCA 145.67 APO 229.57 vZ 23.968

50.85 ZAP 132.19 (T8 166.34 2AE 163.65 ETE 118.14 ZkC 102.56 ETC 255.54 CLP 133.60

OLA 13.09 RAL 130.55 RAO 6587.5 VEL tl.595 PTH 2.03 VHP 3.809 DPA 9.24 RAp 194.69 ECC 1.2141

L-I TIN( INJ LAT IMJ LUNG |flJ RT ASC INJ AZMT H INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

2555.56 -25.84 82,87 348.99 102.00 13 43 16 1935.6 -23.93 54.72

4541.72 4.60 179.90 344.70 62.03 5 39 16 3741.7 .62 173.26

2251.29 -28.92 41.88 348.72 103.52 15 6 41 1651.3 -24.79 33.54

4101.23 5,SG 181.88 344.17 80.58 G 49 50 3501.2 1.80 155.14

1989.83 -29.75 20.94 347.82 107.67 16 25 52 1389.8 -27.04 12.79

3935.44 8.07 147.57 542,65 56.67 7 40 0 3335.4 3.G3 141.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1836.8 SGR IS92.0 SG3 1556.3 ST 296.2 SR 319.4 SS 653.6

RRT .8082 RRF -.9842 RTF -.8176 CRT -.9486 CRS .5297 CST -.4282

SGB 2430.7 R23 -._173 R13 -.9324 LSA 699.7 MSA 350.9 SSA 64.6

$61 2514.0 $62 744.1THA 39.97 EL1 430.0 ELZ 69.5 ALF 132.73

LAUNCH DATE DEC 11 1964 FLIGHT TIM( 234.00 ARRIVAL OATE AUG 2 1965

HELIOCENTRIC C(_41C

RL 147.30 LAL .00

RP 229.09 LAP -.25

RC 233.848 r,.L. -6.00

PLAN[TOCENTIIC E_I4IC

C3 13.O18 VHL 3.808

LNCH AZMTH LNA_H TIME

90.00 13 9 45

90.00 4 16 58

100.00 14 34 19

100.00 5 32 3

110.00 15 59 34_

110.00 6 29 18

OIFFERENTIAL C_RECTION$

TOE .1949 TRA -.2801 TC5 2.3455 BAU .5858

ROE -.1518 flRA ,5372 RC5 2.2531 FAU .36331

FD( -.1225 FRA-4.1959 FC-24.1740 BSP 7723

80E .2471 BRA .4259 BC3 3.2509 FSP 5359

DISTANCE 520.809 EARTH TO MARS

LOt. 79.00 VL 53.072 GAL 3.64 AZL 90.85 HCA 157.93 SMA 187.38 ECC .22274 INC .6544 vl 30.247

LDP 238.93 VP 21.222 GAP .54 AZP 89.59 TAL 20.20 TAp 178.13 RCA 145.65 APO 229.12 vZ 24.009

r_ 13.95 ZAL 50,48 ZAP 130.54 ETS 166.28 zAE 162.08 ETE 121.72 ZAC 103.26 ETC 255.51 CLP 132.05

DLA 12.17 RAL 130.02 RAD 6567.5 VEL 11.593 PTH 2.03 VHP 3.749 DPA 10.21 RAP lg4.58 ECC 1.2142

L-| TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2504.31 -25.58 60.70 348.|3 102.99 13 48 30 1904.3 -23.34 52.62

4575.21 5.80 181.87 344.09 62.20 5 29 49 3773.2 1.84 175.01

2221.91 -28.43 39.64 547.84 104.49 15 11 21 1621.9 -24.18 31.56

4150.84 8.55 163.35 343.57 60.77 G 40 54 3530.8 2.61 156.77

1964.43 -29.21 19.16 548.91 |08.60 16 29 20 1364.4 -26.39 11.11

3981.08 9.03 148.94 342,08 56.89 7 32 17 3361.1 4.61 142.6A

MIO-COURSE £XI[CUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 1770.3 _ 1732.5 SG3 1618.2 ST 338.3 SR 295.g SS 686.5

RRT .7968 RRF -.9876 RTF -.8046 CRT -.9291 CRS .5017 CST -.2405

SG8 2477.0 R23 -.2947 R13 -,9431 L3A 715.5 MSA 3g7.g $SA 54.7

SG1 2347.8 SG2 789.7 THA 44.22 ELI 441.5 EL2 83.8 ALF 139.11

1972



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 11 1964

HELIOCENTRIC C(_IIC

RL 147.30 LAL .00

RP 228.70 LAP -.28

RC 235.703 GL -7.12

PLANETC_ENTRIC CONIC

C3 13.038 VHL 3.611

LNCH AZNTH LNCH TIME

90.00 13 13 12

90.90 4 6 16

100.00 14 40 9

100.00 5 22 1

110.00 16 1 §

110.00 G 17 34

FLIGHT TIME 236.00 ARRIVAL DATE AUG 4 1965

DISTANCE 524.666 EARTH TO MARS

LOL 79.00 VL 33.060 GAL 3.65 AZL 90.78 HCA 158.97 SMA 187.17 ECC .22193 INC .7766 vl 30.247

LOP 237.96 vp 21.249 GAp .20 AZP 89.27 TAL 20.35 TAp 179.51RCA 145.63 Apo 228.70 ¥2 24.049

GP 14.85 ZAL 50.35 ZAp 128.84 ETS 165.21 ZAE 160.37 ETE 124.74 ZAC 104.02 ETC 255.48 CLP 130.46

DLA 11.14 RAL 129.49 RAD 6567.5 VEL 11,594 PTH 2.03 VHp 3.694 DpA 11.26 RAp 194.47 ECC 1.2145

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2470.27 -24.84 58.35 347.26 104.06 13 54 23 1870.3 -22.66 50.36

4407.84 6.70 183.63 343.52 62.42 5 19 44 3807.8 2.95 176.95

2189.87 -25.87 37.43 346.96 105.53 15 16 39 1589.9 -23.49 29.44

4163.47 7.63 165.15 343.01 61.01 6 31 24 3563.5 3.71 158.56

1936.63 -28.59 17.23 345.99 109.59 16 33 21 1336.6 -25.65 9.28

3989.48 10.08 150.47 341.53 57.16 7 24 4 3369.5 5.69 144.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .2051TRA -.2848 _C3 2.1632 BAU .5678 SGT 1660.7 SGR 1875.2 SG3 1665.6 ST 356.7 SR 278.4 SS 722.5

ROE -.1269 RRA .3812 RC3 2.4365 FAU .37316 RRT .7703 RRF -.9903 RTF -.7751 CRT -.8922 CRS .5204 CST -.1415

FOE -.3041 FRA-4.4227 FC-24.7816 8SP 7921 SG8 2504.9 R23 -.2703 R13 -.9529 LSA 743.5 MSA 414.3 SSA 49.1

BDE .2412 BRA .4758 BC3 3.2582 FSP 5563 SG1 2359.2 S_2 841.7 THA 49.49 EL1 440.9 EL2 101.7 ALF 142.83

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 238.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC DISTANCE 528.534 EARTH TO MARS

RL 147.30 LAL .00 LOL 79.00 VL 33.048 GAL 3.67 A ZI. 90.91HCA 160.00 SNA 186.96 ECC .22118 INC .9123 Vl 30.247

RP 228.31 LAp -.31 LOP 239.00 VP 21.277 GAp -.14 AZP 69.14 TAt. 20.48 TAp 180.48 RCA 145.61 APO 228.31 V2 24.090

RC 237.537 GL -8.35 GP 15.85 ZAL 50.26 ZAP 127.10 ET8 166.15 ZAE 158.54 ETE 127.27 ZAC 104.86 ETC 255.44 CLP 128.83

PLANETOCENTRIC CQglIC

C3 13.069 VHL 3.615 DLA 10.01RAL 128.96 RAO 6567.5 VEL 11.595 PTH 2.03 VHP 3.644 OpA 12.40 RAp 194.38 ECC 1.2151

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 20 24 2433.21 -24.20 55.82 348.38 105.16 14 D 57 1833.2 -21.89 47.92

90.00 3 54 51 4445.99 7.89 185.79 342.98 62.72 5 8 57 3846.0 4.17 179.08

100.00 14 46 41 2154.92 -25.21 35.04 346.06 106.62 15 22 36 1554.9 -22.69 27.15

100.00 5 11 15 4199.51 8.82 167.17 342.49 61.32 6 21 15 3599.5 4.92 160.55

110.00 16 G 10 1906.20 -27.88 15.15 345.06 110.63 16 37 56 1306.2 -24.81 7.32

110.00 6 8 16 4021.00 11.24 152.17 341.03 57.50 7 15 17 3421.0 6.87 145.60

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2153 TRA -.3116 TC3 1.9718 BAU .5746 SGT 1549.3 SGR 2031.0 $63 1708.7 ST 375.4 SR 264.9 SS 771.1

RD( -.0972 RRA .4302 RCS 2.6322 FAu .38185 RRT .7352 RRF -.9924 RTF -.7375 CRT -.8187 CRS .5748 CST -.0412

FOE -.5110 FRA-4.6497 FC-25.2951BSP 8165 SGB 2554.S RZ3 -.2571 R15 -.9657 LSA 788.3 MSA 427.1 SSA 43.5

8DE .2363 BRA .5312 Be3 3.2888 FSP 5758 361 2594.| SG2 891.0 THA 55.22 EL1 440.8 EL2 129.5 ALF 146.75

LAUNCH DATE DEC 11 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 227.92 LAP -.35

RC 239.350 GL -9.71

PLANETOCENTRIC CONIC

C3 13.121VHL 3.622

LNCH AZNTH LNCH TINE

90.00 18 28 24

90.00 3 42 34

100.00 14 54 0

100.00 4 $9 39

110.00 16 11 56

110.00 5 58 13

DIFFERENTIAL CDRRECTIONS

TOE .2264 TRA -.3411

ROE -.0602 RRA .4858

FDE -.7602 FRA-4,8817

SO( .2342 BRA .5936

DISTANCE 552.414 EARTH TO MARS

LOL 79.00 VL 35.057 GAL 3.68 AZL 91.06 HCA 161.04 SMA 186.77 ECC .22046 INC 1.0624 vl 30.247

LOP 240.04 VP 21.507 GAp -.46 A ZP 69.00 TAL 20.59 TAp 181.63 RCA 145.60 kPO 227.95 V2 24.132

GP 16.98 ZAL 50.25 ZAp 125.30 ETS 166.10 ZAE 158.58 ETE 129.39 ZkC 105.79 ETC 255.59 CLP 127.16

DLA 8.74 RAL 126.42 RAD 6567.5 VEL 11.598 PTH 2.03 VHp 3.601 DpA 15.64 RAp 194.30 ECC 1.2159

k-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2392.75 -23.46 53.09 545.49 106.34 14 8 17 1792.8 -20.99 45.29

4488.17 9.20 166.20 542.49 63.10 4 57 22 3888.2 5.52 181.45

2116.70 -24.44 52.46 345.16 107.77 15 29 17 1516.7 -21.78 24.67

4239.46 10.11 169.43 342.00 61.72 6 10 19 3639.5 6.26 162.76

1872.83 -27.06 12.90 344.11 111.74 16 45 8 1272.8 -23.86 5.19

4056.10 12.52 154.09 340,58 57.93 7 5 49 3456.1 8.19 147.67

MID-COURSE EXECUTION ACCURACY OR8 IT DETERMINATION ACCURACY

TC3 1.T731 DAU .5880 _k;T 1440.9 SGR 2204.6 SG5 1749.5 ST 595.6 SR 259.4 SS 837.9

RC3 2.8445 FAU .38996 RRT .6889 RRF -.9941 RTF -.6893 CRT -.6812 CRS .6682 CST .0641

FC-25.7295 9SP 8471 _ 2633.7 RZ5 -.1970 R13 -.9744 LSA 856.6 MSA 436.7 SSA 37.8

9C3 3.3518 FSP 5927 SG1 2462.1 SG2 935.2 THA 61.25 EL1 441.4 EL2 170.2 ALF 151.27

LAUNCH DATE DEC 11 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC DISTANCE 536.505 EARTH TO MARS

RL 147.30 LAL .00 LOL 79.00 VL 33.027 GAL 3.69 AZL 91.25 HCA 162.09 $44A 186.60 ECC .21979 INC 1.2297 vl 30.247

RP 227.53 LAp -.38 LOP 241.09 VP 21.338 GAP -.78 AZP 88.83 TAt. 20.69 TAp 182.78 RCA 145.58 AI_D 227.61 V2 24.173

RC 241.142 GL -11.23 frP 18.13 2AL 50.31 ZAP 123.46 ETS 166.06 ZAE 154.50 ETE 151.16 ZAC 106.81 ETC 255.34 CLP 125.46

PLANETOC(NTRIC CONIC

C3 13.198 VHL 3.633 DLA 7.52 RAL 127.87 RAD 6567.5 VEL 11.601PTH 2.05 VHp 5.565 DpA 14.99 RAp lg4.24 ECC 1.2172

LHCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 37 20 2348.43 -22.58 50.14 544.59 107.56 14 16 28 1748.4 -19.96 42.45

90.00 3 29 15 4535.03 10.63 190.90 542.04 63.60 4 44 50 3935.0 7.00 184.10

100.00 15 2 11 2074.76 -25.54 29.67 344.24 108.98 15 36 45 1474.8 -20.75 22.00

100.00 4 47 5 4283.93 11.54 171.96 341.57 62.23 5 58 29 5683.9 7.73 -165.24

110.00 16 18 26 1836.12 -26.11 10.47 543.16 112.89 16 49 2 1236.1 -22.78 2.89

110.00 5 47 19 4095.34 15.95 156.26 540.18 58.46 6 55 35 3495.3 9.65 149.77

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2361 TRA -.3745 TC3 1.5629 BAu .6080 3GT |535.Z SSR 2396.2 363 1784.6 ST 414.4 3R 271.3 SS 923.5

ROE -.0150 RRA .5489 RC3 5.0712 FAU .59690 RRT .6269 RRF -.9954 RTF -.6256 CRT -.4740 CRS .7841CST .1589

FDE-l.0453 FRA-5.1125 FC-26.0341BSP 8864 _ 2743.1 R25 -.1558 R15 -.9835 LSA 950.0 MSA 441.0 SSA 32.5

BDE .2365 BRA .6645 BC3 3.4460 FSP 6071 361 2565.2 SG2 971.8 THA 67.31 ELI 441.7 EL2 224.1 ALF 156.$2

1973



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 11 1964 FLIGHT TIME 244.00 ARRIVAL DATE AUG 12 1g6s

HELIOCENTRIC C(_AIC

RL 147.30 LAL .O0

RP 227.14 LAP -.41

RC 242.914 GL -12.91

PLANETOCENTRIC CONIC

CS 13.309 VHL 3.648

LNCH AZMTH LNCH TIME

90.00 13 47 18

90.DO 3 14 44

100.00 15 11 21

100.00 4 33 22

110.00 16 25 47

110.00 S 35 25

DIFFERENTIAL CA_RECTIONS

TOE .2449 TRA -.4115

ROE .0411 RRA .6203

FD(-1.STZ6 FRAo5.3373

9DE .2483 DRA .7445

LOL 7g.00 VL

LOP 242,14 VP

GP 19.45 ZAL

DISTANCE 540.207 EARTH TO MARS

33.017 GAL 3.69 AZL 91.42 HCA 163.13 SMA 186.43 ECC .21915 INC 1.4181 vl 30.247

21.370 GAP -l.O9 AZP 88.64 TAL 20.77 TAp 183.90 RCA 145.58 APO 227,29 V2 24.214

50.46 ZAP 121.58 ET8 168.04 ZAE 152.30 ETE 132.63 ZAC 107.94 ETC 255.27 CLP 123.71

OLA 5.72 RAL 127.30 RAD 6587.5 VEL 11.806 PTH 2.03 VHp 3.537 DpA 16.46 RAp 194.22 ECC 1.2190

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2299.69 -21.54 48.85 343.68 108.84 14 25 37 1699.7 -18.77 39.37

4387.37 12.20 193.94 341.67 64.25 4 31 12 3987.4 8.64 187.08

2028.60 -22.48 28.85 343.32 110.23 15 45 9 1428.6 -19.53 19.10

4333.70 13.10 174.63 341.21 62.89 S 45 36 3733.7 9.36 168.04

1795.62 -25.01 7.84 342.20 114.10 16 55 43 1195.6 -21.54 .40

4139.44 15.48 158.73 339.85 59.14 6 44 25 3539.4 11.27 152.15

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.3434 BAU .6358 _T 1237.1 SGR 2607.7 SG3 1812.7 ST 432.! SR 309.4 SS 1030.2

RC3 3.3113 FAU .40229 RRT .5446 RRF -.9933 RTF -.5422 CRT -.2265 CRS .8852 CST .2426

FC-26.1695 BSP 9363 $68 2883.3 R23 -.1112 R13 -.9903 LSA 1071.2 MSA 442.2 SSA 27.6

BC3 3.5734 FSP 6186 SG1 2707.8 862 999.2 THA 73.15 EL1 442.6 EL2 294.3 ALF 163.17

LAUtACH DATE DEC 11 1964 FLIGHT TIME 246,00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC C(3NIC

RL 147.30 LAL .00

MP 226.75 LAP -.44

RC 244.886 GL -14.80

PLAN[TOCENTRIC CONIC

CS 13.463 VHL 3.669

LNCH AZMTH LNCH TIME

90.00 13 58 28

9O.OO 2 58 43

100.00 15 21 39

100.00 4 18 17

110.00 16 34 6

110.00 S 22 19

DIFFERENTIAL C.(_RECTION$

TOE .2487 TRA -.4547

ROE .1105 RRA .7028

FOE-1.7407 FRA-S.5549

ODE .2722 BRA ,8389

DISTANCE 544.120 EARTH TO MARS

LOt. 79.00 VL 33.009 GAL 3.69 AZL 91.63 HCA 164.19 SMA 186.28 ECC .21856 INC 1.6308 vl 30.247

LOP 243.19 VP 21,404 GAP -1.40 AZP 88.43 TAL 20.83 TAP 185.02 RCA 145.57 APO 227. DO V2 24.256

20.91 ZAL §0.71 ZAP 119.61 ET8 166.03 ZAE 149.97 ETE 133.84 ZAC 109.20 ETC 255.19 CLP 121.93

OLA 3.92 RAL 126.70 RAD 9567.5 VEL 11.612 PTH 2.03 VHp 3.518 DPA 18.08 RAp 194.24 ECC 1.2216

L-| TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZ14TN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2243.84 -20.3t 43.47 342.79 110.16 14 35 54 1645.8 -17.39 36.02

4646.23 13.91 197.42 341.39 65.09 4 16 13 4046.2 10.44 190.46

1977.55 -21.25 23.36 342.41 111.54 15 54 36 1377.5 -I8.13 1s.gs

4399.75 14.81 178.11 340.94 63.74 5 31 26 3789.8 11.16 171.22

1750.77 -23.73 4.98 341.24 115.36 17 3 17 1150.8 -20.12 357.70

4189.30 17.20 161.57 339.61 59.99 6 32 8 3589.3 13.08 154.88

MID-COURt[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.1081 BAU .6716 SGT 1148.3 _;R 2841.7 SG3 1832.t ST 443.9 SR 380.5 SS 1158.4

RC3 3.5829 FAU .40577 RRT .4322 RRF -.9973 RTF -.4286 CRT -.0090 CRS .9480 CST .3032

FC-26.0931 9SP 9995 SGB 3064,9 R23 -.0728 R13 -.9947 LSA 1220.8 MSA 439.1 SSA 23.3

BC3 3.7312 FSP 6263 SG1 2891.0 SG2 lOl7.g THA 78.67 EL1 444.0 EL2 380.4 ALF 178.34

LAUNCH OAT( DEC 11 1964 FLIGHT TIME 246.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .DO

RP 226.36 LAP -.48

RC 246.398 GL -16.93

PLANETOCEHTRIC CONIC

C3 13.677 VHL 3.698

LNCH AZNTH LNCH TIME

90.00 14 11 4

90.00 2 41 3

100.00 15 33 17

100.00 4 1 31

110.00 16 43 33

110.00 5 7 44

DIFFERENTIAL CC_flECTIONS

TOE .2504 TRA -.5025

ROE .1984 RflA .7979

FDE-2.1SO2 FRA-5.?619

60( .3194 BRA .9429

DISTANCE 548.043 EARTH TO MARS

LOt. 79.00 VL 33.001GAL 3.89 AZL 91.87 HCA 165.24 SNA 186.14 ECC .21800 INC 1.8740 vl 30.247

LOP 244.24 vP 21.439 GAp -1.70 kZP 88.19 TAL 20.88 TAp 186.12 RCA 145.56 Apo 226.72 V2 24.297

GP 22.54 ZAL 51.06 ZAP 117.60 ETS 166.04 ZkE 147.51ETE 134.82 ZAC 110.62 ETC 255.08 CLP 120.11

OLA 1.89 RAL 128.08 RAD 6587.5 VEL 11.622 PTH 2.04 VHP 3.510 DpA 19.85 RAp 194.33 ECC 1.2251

L-I TIME INJ LAT INJ LONG INJ fit Age INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2186.04 -18.87 39.88 34t.9! 111.52 14 47 30 1586.0 -13.78 32.37

4712.92 15.79 201.42 341.22 68.18 3 59 36 4112.9 12.44 194.34

1920.62 -19.79 19.78 341.51 112.88 16 5 18 1320.6 -16.52 12.51

4453.38 16.69 181.90 340.79 64.84 5 15 44 3853.4 13.16 174.89

1700.90 -22.24 1.67 340.29 116.65 17 11 54 1100,9 -18.48 354.75

4246.04 19.10 164.87 339.50 61.10 6 18 30 3646.0 15.10 158.04

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8678 BAU .7171 SGT 1081.2 SOR 5102.9 SG3 1841.6 ST 453.2 SR 489.2 SS 1311.7

RC3 3.8249 FAU .40714 RRT .2895 RRF -.9980 RTF -.2852 CRT .1539 CRS .9789 CST .3484

FC-25.7713 BSP 10742 SGB 3285.8 R23 -.04|1 R13 -.9971 LSA 1405.4 MSA 435.7 SSA 19.5

SC3 3.9220 FSP 6287 SGt 3120.5 $62 1029.0 THA 83.53 ELI 510.4 EL2 429.3 ALF 58.21

LAuNCH DATE DEC 11 1964 FL|GHT TIME 250.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CC_NIC

RL 147.30 LAL .O0

RP 225.97 LAp -.31

RC 248.110 GL -19.34

PLANETOCENTRIC CONIC

C3 13.974 VML 3.738

LNCH AZNTH LNCH TIME

90.00 14 25 23

90.00 2 21 8

100.00 13 46 32

100.00 3 42 41

110.00 16 54 19

110.00 4 51 22

DIFFERENTIAL CC_RECTIOtAS

TOE .2518 TRA -.5504

ROE .3145 RRA .9153

F0(-2.6372 FRA-5.9890

BDE j4029 BRA 1.0680

LOt. 79.00 VL

LOP 245.30 VP

GP 24.35 ZAL

DISTANCE 551.977 EARTH TO MARS

32.993 GAL 3.69 AZL 92.15 NCA 166.30 SMA 186.02 ECC .21747 INC 2.1545 Vl 30.247

21.475 GAP -1.99 AZP 87.91 TAL 20.92 TAp 187.21 RCA 145.56 APO 226.47 V2 24.339

51.60 Zkp 115.34 ETS 166.08 ZAE 144.91 ST( 135.61 ZAC 112.21 ETC 254.96 CLP 118.25

DLA

L-I TIME INJ bAT

2119.20 -17.15

4769.17 17.83

1857.44 -18.06

4526.16 18.74

1645.22 -20.50

4311.15 21.20

TC3 .6368 BAU .7762

RC3 4.1058 FAU .40726

FC-25.2309 BSP 11473

8C3 4.1547 FSP 617g

-.42 RAL 125.36 RAD 6567.6 VEL 11.634 PTH 2.04 VHP 3.515 DpA 21.80 RAp 194.49 ECC 1.2300

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

35.53 341.06 112.89 15 0 42 1519.2 -13.90 28.36

206.09 341.22 67.63 3 40 58 4189.2 14.64 198.86

15.86 340.64 114.23 16 17 29 1257.4 -14.64 8.74

186.33 340.81 .66.28 4 58 7 3926.2 15.38 179.16

358.49 339.38 117.97 17 21 45 1045.2 -16.60 351.34

168.76 339.56 62.53 6 3 13 3711.1 17.35 161.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1042.7 SGR 3409.2 SG,3 1846.4 ST 461.7 SR 646.3 SS 1502.9

RRT .1305 RRF -.9985 RTF -.1260 CRT .2707 CRS .9921 CST .3864

SGB 3565.0 R23 -.0176 RI3 -.99_3 LSA 1643.9 NSA 432.8 SSA 15.9

SGI 3412.1 862 1032.9 THA 87.48 EL1 667.8 EL2 430.3 ALF 70.86

1g74



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAQNCH DATE DEC 11 1964

HELIC_ENTRIC CONIC

RL 147.30 LAL .00

RP 225.59 LAP -.54

RC Z49.803 GL -22.09

PLANETOCENTRIC CONIC

C3 14.$86 VHL 3.793

LMCH AZMTH LNCH TIME

90.00 14 41 51

90.00 I 58 28

100.00 16 1 46

100.00 3 21 14

110.00 17 6 45

110.00 4 32 45

FLIGHT TIME 252.00 ARRIVAL DATE AUG ZO 1965

LOL 79.00 YL

LOP 246.37 VP

GP 26.38 ZAL

DISTANCE 555.919 EARTH TO MARS

32.986 GAL 3.69 AZL 92.48 HCA 167.36 SMA 185.90 ECC .21697 INC 2.4853 vl SO.Z4?

21.512 GAP -2.28 AZP 87.58 TAL 2_.93 TAp 188.29 RCA 145.56 APO 226.23 V2 24.591

52.31 ZAP 113.43 ETS 166.15 ZAE 142.15 ETE 136.22 ZAC 114.00 ETC 254.79 ELF 116.35

OLA -3.06 RAL 124.58 RAD 6567.6 VEL 11.652 PTH 2.05 VHp 3.536 DPA 25.95 RAp 19d.76 ECC 1.2368

L-I TIME INJ LAT INJ LONG ZNJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2043.82 -15.09 30.95 340.30 114.25 15 15 55 1443.8 -11.69 23.92

4877.37 20.02 211.63 341.44 69.55 3 19 45 4277.4 17.06 204.20

1786.03 -16.01 11.55 339.85 115.58 16 31 32 1186.0 -12.44 4.56

4610.40 20.96 191.60 341.05 68.19 4 38 5 4010.4 17.82 184.22

1582.63 -16.46 354.T8 338.52 119.29 17 33 T 982.6 -14.41 348.00

4386.56 23.49 173.41 339.86 64.42 5 45 52 3786.6 19.85 166.16

DIFFERENTIAL C(:RRECTION3 MID-COURSE EXECUTION ACCURACY

TOE .2346 TRA -.6183 TC3 .3645 BAU .8369 SGT 1037.7 S_q 3706.1 963 1811.8

RDE .4460 RRA 1.0372 RC3 4.3361 FAU .$9958 RRT -.0830 RRF -.9988 RTF .0881

FDE-S.lO56 FflA-6.0945 FC-24.0460 BSP 12722 $68 5848.6 R23 .0018 R13 -.9988

ROE .5039 BRA 1.2075 BC3 4.3514 FSP 6192 $GI 370T.2 _Z 1033.8 THA 92.44

LAUNCH DATE DEC 12 1964 FLIGHT TIME 254.00

HELIOCENTRIC C_NIC D| STANCE 559.871

RL 147.30 LAL .DO LOL 79.00 VL 32.980 GAL 3.68 AZL 92.87 MEA 168.42 SMA 185.79 ECC .21651

RP 225.1R LAP -.58 LOP 247.43 _p 21.549 GAP -2.56 AZP 87.19 TAL 20.93 TAP 189.36 RCA 145.5T

RC 251.477 GL -25.25 GP 28.66 ZAL 53.24 ZAP 111.27 ETS 166.27 Z_ 139.23 ETE 136.69 ZAC 116.03

PLAN[TOCENTRIC C(_IIC

C$ 14.966 VI4L 3.669 DLA -6.07 RAL 123.70 RAD 6567.6 V(L 11.677 PTH 2.05 VHP 3.577 DpA 26.52

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ1RTH INJ TIME PO CST TIN

90.00 15 1 6 1958.05 -12.63 25,85 339.67 115.55 15 33 44 1358.0

90.00 1 32 11 4980.74 22.33 218.32 341.98 72.12 2 55 12 4380.7

100.00 16 19 33 1704.93 -15.57 6.77 339.19 116.89 16 47 58 1104.9

100.00 2 56 25 4709.06 23.32 19T.98 341.62 70.75 4 14 54 4109.1

110.00 17 21 lZ 1511.92 -16.05 350.71 337.78 120.59 17 46 24 911.9

110.00 4 11 15 4474.86 25.97 179.08 340.50 66.95 5 25 50 3874.9

DIFFERENTIAL CCJIRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2133 TRA -.6602 TC3 .1096 BAU .9135 SGT 1078.7 SDR 4058.5 SG3 1767.7

ROE .6236 RflA 1.1908 RC3 4.5645 FAU .38974 RRT -.2858 NRF -.9991 RTF .2864

FDE-3.6302 FRA-6.2046 FC-22.5449 6SP 13943 568 4199.4 R23 .0147 R13 -.9990

DOE .6593 BRA 1.3763 BC3 4.5658 FSP 6033 $61 4070.6 SG2 1032.1 THA 94.57

ORBIT DETERMINATION ACCURACY

ST 452.1 SIR 827.7 SS 1672.1

CRT .2672 CRS .9969 CST .3600

LSA 1871.8 MSA 426.4 SSA 13.3

ELI 641.5 EL2 425.9 ALF 77.96

ARRIVAL DATE AU6 22 1965

EARTH TO MARS

INC 2.8718 vl 30.247

Also 226.02 V2 24.423

ETC 254.58 CLP 114.42

RAp 195.18 ECC 1.2465

INJ 2 LAT 1NJ 2 LONG

-9.09 18.97

19.68 210.65

-9.65 359.95

20.48 190.34

-11.68 344.10

22.62 171.52

ORBIT DETERMINATION ACCURACY

ST 441.5 SIR 1071.4 36 1676.8

CRT .2707 CRS .9989 CST .3152

LSA 2164.9 MSA 421.9 SSA 10.9

EL1 1079.2 EL2 421.9 ALF 82.48

LAUNCH DATE DEC 11 1964 FLIGHT TIM( 256.00

HELIOCENTRIC CONIC

RL 147.S0 LAL .00

RP 224.80 LAP -.61

RC 253.132 GL -28.84

@LANETOCENTRIC CONIC

CS 15.793 VHL 3.9?4

LNCH AZMTH LNCH TIM(

90.DO 15 24 7

90.00 1 1 1

100.00 16 40 46

100.00 2 27 3

110.00 17 56 21

110.00 3 45 58

ARRIVAL DATE AUG 24 1965

DISTANCE 563.831 EARTH TO MARS

LOt. 79.00 VL 32.9?5 GAL 3._7 AZL 98.$4 HCA 169.49 SRA 185.69 ECC .21607 INC 3.3398 Vl 30.247

LOP 248.50 VP 21.566 SAP -2.84 AZP 66.72 TAL 20.92 TAp |90.41 RCA 145.57 Apo 225.82 V2 24.465

GP 31.23 ZAL 54.47 2AP 109.06 ETS 166.44 ZA( 136.13 ETE 137.03 ZAC 118.34 ETC 254.30 CLP 112.46

DLA -9.54 RAL 122.66 RAD 6367.6 VEL 11.712 PTH 2.06 VHP 3.646 DpA 28.96

L-I TIME INJ LAT INJ LORG INJ RT ASC INJ A_4TH INJ TIN( PO CST TIM

1858.95 -9.66 20.10 339.27 116.75 15 55 6 1258.9

5104.05 24.67 226.60 342.96 75.64 Z 26 S 4504.0

1611.67 -10.63 1.40 338.75 116.10 17 7 38 1011.7

4626.56 25.73 205.68 342.65 74.24 3 47 30 4226.6

1431.35 -13.21 346.20 337.23 121.82 18 2 12 831.4

4579.64 28.57 186.11 341.63 70.38 5 2 17 3979.6

RAp 195.76 ECC 1.2599

INJ 2 LAT INJ 2 LONG

-5.99 13.34

22.45 219.63

-6.80 354.71

23.32 197.91

-8.91 339.74

25.63 178.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1746 TRA -.7762 TC3 -.1516 BAU .9968 SGT 1171.5 SGR 4419.9 SG3 1687.0

ROE .6435 RRA 1.3663 RC3 4.7187 FAU .37244 RRT -.4670 RRF -.9993 RTF .4720

FOE-4.1232 FRA-6.2167 FC-20.4160 BSP 15539 $68 4572.5 R23 .0241 R13 -.9991

ROE .6614 RRA 1.5724 8C3 4.7211F_P 5869 S_1 4455.5 $62 1027.6 THA 97.45

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 258.00

HELIOCENTRIC C_04IC DISTANCE 567.803

RL 147.30 LAL .00 LOL 79.00 VL 32.969 GAL 3.66 AZL 93.91HCA 170.56 SMA 185.61 ECC .21566

RP 224.41 LAp -.64 LOP 249.58 VP 21.626 GAP -3.11 AZP 86.14 TAL 20.89 TAp 191.45 RCA 145.58

RC 254.766 _ -33.01 6P 34.15 ZAL 56.04 ZAp 106.80 ETS 166.70 ZA( 132.81 (TE 137.28 ZAC 120.97

PLAN(TOCENTNIC COMIC

C3 17.002 VHL 4.I23 DLA -13.54 RAL 121.46 RAD 6567.7 VEL 11.764 PTH 2.08 VHP 3.752 DPA 31.90

LM(H AZMTM LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

gO.DO 15 52 36 1741.97 -6.01 13.44 339.26 117.72 16 21 38 1142.0

90.00 O 22 48 3234.71 26.80 237.12 344.53 80.49 1 50 23 4654.7

100.00 17 6 51 1502.43 -7.07 355.25 338.66 119.12 17 31 53 902.4

100.00 1 51 15 4969.48 27.99 215.89 344.29 79.03 3 14 4 4369.5

110.00 17 59 8 1336.64 -9.83 341.13 337.00 122.90 18 21 27 738.6

110.00 3 15 27 4706.04 31.13 195.06 343.46 75.10 4 33 53 4106.0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1325 TRA -.6689 TC3 -.3632 BAU 1.1044 S4_T 1290.8 $GR 4678.1 S63 1597.4

ROE 1.1541RRA 1.6042 RC3 4.8435 FAU .35306 RRT -.5955 RRF -.9995 RTF .6000

FOE-4.6894 FRA-6.2411 FC-17.9784 BSP 16812 SG8 5045.9 R23 .0280 R13 -.9991

DOE 1.1617 BRA 1.8244 8C3 4.8591FSP 5410 561 4941.0 SG2 1023.8 THA 99.36

ORBIT DETERMINATION ACCURACY

ST 424.3 3R 1360.4 SS 2066.0

CRT .1759 CRS .9996 CST .2054

LSA 2474.8 MSA 4|7.1 SSA 8.9

ELI 1362.6 ELI 417.0 ALF 86.55

ARRIVAL DATE AUG 26 1965

EARTH TO NARS

INC 3.9140 vl 30.247

APO 225.64 V2 24.506

ETC 253.94 CLP 110.44

RAp 196.61 ECC 1.2796

INJ 2 LAT INJ 2 LONG

-2.25 6.77

25.21 228.81

-3.13 348.67

26.19 207.55

-5.43 334.82

28.77 186.65

ORBIT DETERMINATION ACCURACY

ST 415.7 SR 1749.1 SS 2287.9

CRT .0521 CRS .9999 CST .0677

LSA 2879.9 MSA 415.4 SSA 7.1

EL1 1749.2 EL2 415.1 ALF 8g.25

lg73



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE OEC 11 1954 FLIGHT TIME 260.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .OD

RP 224.02 LAP -.67

RC 256.360 GL -37.82

PLANETOCENTRIC CONIC

C3 19.816 VHL 4.338

LNCH AZNTH LNCH TIME

90.00 16 30 7

90.00 23 29 28

100.00 17 40 41

100.00 1 5 31

110.00 18 25 23

110.00 2 37 18

DISTANCE 571.781 EARTH TO MARS

LOL 79.00 VL 32.965 GAL 3.65 AZL 94.64 HCA 171.63 SNA 185.53 ECC .21528 INC 4.6572 Vl 30.247

LOP 250.66 VP 21.669 GAP -3.37 AZP 85.41 TAL 20,85 TAp 192.48 RCA 145.59 APO 225.47

GP 37.46 ZAL 58.05 ZAP 104.51ETS 167.05 ZA( 129.27 ET( 137.46 ZAC 123.97 ETC 253.45

OLA -18.14 RAL 119.97 RAD 6567.8 VEL 11.841PTH 2.10 VHp 3.909 DpA 35.15 RAp 197.78

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

1597.51 -1.38 5.34 339.97 118.29 16 56 45 g97.5 2.41

5446.40 28.20 250.95 346.78 87.28 25 0 14 4846.4 27.52

1369.80 -2.62 347.91 339.28 119.79 18 3 31 769.8 1.36

5149.35 29.62 229.00 346.68 85.75 2 31 20 4549.3 28.71

1229.74 -5.75 335.35 337.33 123.75 18 45 53 629.7 -1.28

4862.17 33.28 208.72 346.21 81.68 3 58 20 4262.2 31.77

V2 24.548

CLP 108.39

ECC 1.3097

INJ 2 LONG

358.72

242.35

341.39

220.31

329.12

197.82

DIFFERENTIAL CCRRECTION8

TOE .0877 IRA -.9818 TC3 -.5513 SAU 1.2185

ROE 1.5448 RRA 1.8829 RC3 4.8125 FAU .32349

FDE-5.1252 FRA-8.O974 FC-14.8836 BSP 18620

BOE 1.5461 SRA 2.1253 BC3 4.8440 FSP 4961

LAUNCH OATE DEC 11 1964

HELIOCENTRIC C_IC

NIO-COURSE EXECUTION ACCURACY

SGT 1448.8 S_ 5333.2 SG3 1457.0

RRT -.8971 RRF -.9996 RTF .7014

SG8 5526.5 R23 .0305 R13 -.9992

SG1 5431.5 SG2 1020.0 THA 101.12

FLIGHT TIME 262.00

DISTANCE 575.766

ORBIT DETERMINATION ACCURACY

ST 419.3 SR 2189.6 SS 2446.1

CRT -.1535 CRS 1.0000 CST -.1454

LSA 3283.5 MSA 414.7 SSA 5.7

EL1 2190.6 EL2 414.1ALF 91.75

RL 147.30 LAL .00 LOt. 79.00 VL 32.961 GAL 3.64 AZL 95.57 HCA 172.71 SMA 185.46 ECC .21493

RP 223.63 LAp -.71 LOP 251.74 VP 21.710 GAP -3.63 AZP 84.47 TAL 20.79 TAP 193.50 RCA 145.60

RC 257.974 GL -43.36 GP 41.20 ZAL 60.58 ZAP 102.18 ETS 167.53 ZAE 125.48 ET( 137.63 ZAC 127.37

PLANEYOCENTRIC CONIC

C3 21.834 VHL 4.853 OLA -23.41 RAL 118.08 RAO 6567.9 VEL 11.960 PTH 2.13 VHp 4.145 DpA 38.76

TOE -.0217 TRA-1.1214 TC3 -.6920 BAU 1.3534

ROE 2.0752 RRA 2.2475 RC3 4.6236 FAU .28681

FDE-5.4439 FRA-5.8357 FC-11.4667 8SP 20400

BOE 2.0753 BRA 2.5118 BC3 4.6751 FSP 4330

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN

90.00 17 28 33 1397.78 5.05 354.18 342.12 117.90 17 49 51 797.8

90.00 22 18 0 5713.12 27.52 270.38 349.41 96.96 23 53 13 5113.1

100.00 18 29 3Z 1194.48 3.32 338.29 341.16 119.72 18 49 27 594.5

100.00 0 1 38 5391.66 29.48 246.97 348.65 95.18 1 31 30 4791.7

110.00 19 0 50 1096.34 -.67 328.37 338.68 124.18 19 19 7 496.3

110.00 1 46 49 5062.56 34.17 222.27 349.94 90.82 3 11 12 4462.6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 1838.9 SGR 5842.8 SG3 1281.9

RRT -.7713 RRF -.9997 RTF .7755

SGB 6067.8 R23 .0309 R13 -.9992

381 5981.8 962 1017,6 THA 102.56

ARRIVAL DATE AUG 30 1965

EARTH TO MARS

INC 5.5743 vl 30.247

APO 225.32 V2 24.590

ETC 252.78 CLP 106.29

RAp 199.38 ECC 1.3564

INJ 2 LAT INJ 2 LONG

8.74 547.45

28.20 261.78

7.25 331.71

29.89 238.19

3.82 322.16

33.91 213.03

ORBIT DETERMINATION ACCURACY

ST 452.6 SR 2713.6 SS 2546.2

CRT -.3901CRS 1.0000 CST -.3870

LSA 3725.3 MSA 416.6 SSA 4.6

EL1 2719.4 EL2 415.8 ALF 93.8_

LAUNCH DATE DEC 11 1364 FLIGHT TIME 264.00 ARRIVAL DATE SEP I 1965

HELIOCENTRIC CONIC DISTANCE 579.757 EARTH TO MARS

RL 147.$0 LAL .00 LOl. 79.00 VL 32.957 GAL 5.62 AZL 96.84 HCA 173.78 SNA 185.40 ECC .21460 INC 6.8375 vl 30.247

RP 223.24 LAp -.74 LOP 252.82 VP 21.752 GAP -3.88 AZP 85.20 TAL 20.73 TAp 194.51RCA 145.61Apo 225.19 V2 24.632

RC 259.547 GL -48.74 GP 45.40 ZAL 63.65 ZAP 99.86 ETS 168.19 ZAE 12|.44 ETE 137.84 ZAC 131.18 ETC 251.88 CI.p 104.12

PLANETOCEMTRIC CONIC

C3 26.$40 VML 5.132 DLA -29.41RAL 115.61RAD 6568.1VEL 12.154 PTH 2.18 VHP 4.502 DpA 42.70 RAp 201.55 ECC 1.4335

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

81.70 18 34 9 1179.85 18.60 344.95 348.92 115.20 18 55 49 579.9 21.59 $37.46

98.30 20 50 59 738.89 18.62 312.58 348.93 113.19 21 2 58 138.9 21.60 305.09

100.00 20 16 41 841.29 14.75 318.30 347.06 116.30 20 52 42 241.3 18.16 311.18

100.00 21 48 48 5840.72 22.57 278.36 350.60 110.14 25 26 9 5240.7 25.11 270.48

110.00 19 56 45 910.37 6.41 316.63 342.18 123.65 20 11 56 310.4 10.79 312.27

110.00 0 31 9 5344.41 51.78 243.83 353.71 103.52 2 0 13 4744.4 33.28 234.93

DIFFERENTIAL CORRECTIONS

TOE -.1435 TRA-1.3023 TC3 -.7698 BAU 1.5160

ROE 2.8003 RRA 2.7395 RC5 4.2357 FAU .24252

FDE-5.S232 FflA-5.4084 FC3-7.9711 8SAP 22044

8DE 2.8041 SRA 3.0333 BC5 4.3051 FSP 3528

MIO-COURSE EXECUTION ACCURACY

SGT 1653.5 SGR 6403.3 863 1088.6

RRT -.8254 RRF -.9997 RTF .8295

SG8 6666.2 R23 .0300 R13 -.9995

3_1 8588.1 SG2 1017.1 THA 103.77

LAUNCH DATE DEC 11 1984 FLIGHT TIN( 266.00

ORBIT OETERNINATION ACCURACY

ST 526.2 SR 3301.6 SS 2533.0

CRT -.5936 CRS 1.0000 CST -.5937

LSA 4173.2 MSA 422.3 SSA 3.7

EL1 3316.6 ELI 421.6 ALF 95.49

ARRIVAL DATE SEP 3 1965

HELIOCENTRIC COLIC DISTANCE 583.750 EARTH

RL 147.30 LAL .00 LOL 79.00 VL 32.954 GAL 3.60 AZL 98.63 HCA 174.86 SMA 185.35 ECC .21431 INC

RP 222.85 LAP -.77 LOP 253.91 VP 21.795 GAP -4.13 AZP 81.40 TAL 20.65 TAp 195.51 RCA 145.63 APO

RC 291.100 r,L -56.98 GP 50.03 ZAL 67.35 ZAP 97.58 ET9 169.09 ZAE 1.17.19 ETE 138.20 ZAC 135.58 ETC

PLANETOCENTRIC C(_IC

C3 34.679 VHL 5.889 OLA -36.13 RAL 112.16 RAD 6568.4 VEL 12.492 PTH 2.26 VHP 5.063 OpA

LNCH AZMTH LNCH _IIM[ L-I TIN( INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

66.56 18 39 24 1563.70 20.t9 15.10 351.91 120.62 17 5 28

113.44 22 18 2 5730.93 20.20 272.60 351.92 120.61 23 54 23

66.56 16 39 24 1563.70 20.19 15.10 351.91 120.62 17 5 28

113.44 22 18 2 5780.93 20.20 272.60 351.92 120.61 23 54 23

66.56 16 39 24 1563.70 20.19 15.10 351.91 120.62 17 5 28

113.44 22 18 2 5780.95 20.20 272.60 351.92 120.61 23 54 23

DIFFERENTIAL CORRECT|ON8 MID-COURSE EXECUTION ACCURACY

TOE -.2893 TRA-1.5359 TC3 -.7581 BAU 1.6976 9GT 2072.5 S64_ 6914.0 9G3 808.1

ROE 3.7539 RRA 3.5881 RC3 3.5828 FAU .18830 RRT -.8610 RRF -.9997 RTF .8656

FOE-5.1383 FRA-4.6857 FC3-4.7008 BSP 24421 3GB 7218.0 R23 .0280 R13 -.9994

6DE 3.7651 BRA 3.7200 BC3 3.6617 FSP 2706 SG1 7145.5 $62 1020.1 THA 104.78

TO MARS

8.6349 vl 30.247

225.07 V2 24.674

250.64 CLP 101.85

46.92 RAP 204.47 ECC 1.5707

PO CST TIM INJ 2 LAT INJ 2 LONG

963.7 24.10 7.98

5180.9 24.11 265.48

963.7 24.10 7.98

5180.9 24.11 265.48

963.7 24.10 7.98

5180.9 24.11 265.46

ORBIT DETERMINATION ACCURACY

ST 622.9 SR 3854.2 SS 2309.4

CRT -.7126 CRS 1.0000 CST -.7149

LSA 4515.5 MSA 434.5 SSA 3.0

ELI 3880.1 ELI 434.1 ALF 96.65

1976



JPL TM 33-1OO EARTH--MARS TR&JECTORIES (VOL. !, 1964)

LA_4CH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 218.70 LAP -1.11

RC 276.940 GL 59.06

PLAN4[TOCENTR1C C(_41C

C3 34.764 VHL 5.896 0LA

LMCH AZNTH LMCH TIN( L-I TIME INJ LAT

12.19 9 39 8 4353.27 -49.42

12.19 2 21 7 4•88.60 -20.60

20.80 6 1• 34 4554.84 -33.•6

159.20 16 34 2 2791.04 -33.75

20.80 6 17 34 4554.84 -33.76

159.20 16 34 2 2791.04 -33.•5

DIFFERENTIAL C_RRECTIQ443

TOE 4.9230 TRA .1755 TC3-2.3361 BAU 1.7952

ROE 4.5049 RRA .6072 flC3-3.0491 FAU .29721

F0(10.2213 FRA 1.3922 FC3-•.4015 BSP 27416

BOE 9.6731 BRA .6321 BE3 3.8411 F_P 4276

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 218.34 LAP -1.14

RC 278.273 GL 55.59

PLAN(TOCENTRIC _IC

C3 29.679 VHL 5.448 OLA

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT

24.20 8 1 • 4506.02 -35.50

155.80 16 23 2 2760.27 -35.49

24.20 6 1 7 4506.02 -35.50

155.80 15 23 2 2760.27 -35.49

24.20 6 1 7 4506.02 -35.50

155.80 16 23 Z 2790.27 -35.49

DIFFERENTIAL CGRRECTIONS

TOE 4.8330 TRA .0235 TCS-Z.SZSZ BAu 1.8987

ROE 3.8833 RRA .4279 RC3'.-3.2132 FAU .33676

FOEll.0288 FRA 1.2207 FC3-9.8238 BSP 26794

BOE 6.0501BRA .4285 BE3 4.2812 FSP 4962

FLIGHT TIN( 288.00 ARRIVAL DATE SEP 25 1965

OISTANCE 626.792 EARTH TO MARS

LOL 79.00 VL 32.94• GAL 3.17 AZL 81.16 HCA 187.24 SMA 185.22 (CC .21182 INC 8.8427 vl 30.247

LOP 266.15 VP 22.297 GAp _8.45 AZP 96.7• TAL 18.33 TAp 205.57 RCA 145.99 APO 224.46 V2 25.126

GP -42.34 ZAL 69.94 ZAp 84.87 ET3 173.92 ZAE 109.01 (TE 195.98 ZAC 44.21ETC 251.77 CLP 62.79

71.76 RAL 173.62 RAO 6589.4 VEL 12.495 PTH 2.26 VHp 4.176 DpA -32.46 RAp 151.52 ECC 1.5721

INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

242.66 125.77 16.61 10 51 41 3753.3 -57.02 238.88

249.52 24.64 11.46 3 40 55 4188.6 -_8.43 248.14

237.51 70.93 22.09 7 33 29 3954.8 -41.11 233.94

85.31 70.91 22.08 17 40 33 2191.0 -41.10 81.74

237.51 •0.93 22.09 7 33 29 3954.8 -41.11 233.94

65.31 70.91 22.08 17 40 33 2191.0 -41.10 81.74

MID-COURSE EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5547.3 _ 5971.2 363 1202.1 ST 4787.4 SiR 4415.4 SS 3615.4

RRT .9624 _ .9995 RTF .9576 CRT .9955 CRS-I.0000 CST -.9954

SG8 8150.3 R23 .1417 R13 .9895 LSA 7440.8 NSA 349.3 SSA 4.6

SGI 6073.7 $4;2 1114.9 THA 47.19 EL1 6505.5 ELI 30?.2 ALF 42.87

FLIGHT TIN( 290.00 ARRIVAL DATE SEP 27 1965

DISTANCE 632.906 EARTH TO MARS

LG4. 79.00 VL 32.948 GAL 3.13 AZL 82.15 HCA 168.37 SNA 185.25 ECC .21172 INC 7.8519 vl 30.247

LOP 267.28 VP 22.344 GAP -6.63 AZP 97,77 TAL 18.07 TAP 206.43 RCA 146.03 APO 224.47 V2 25.168

GP -38.58 ZAL 68.51 ZAp 82.94 (TS 173.21 ZN[ 108.49 ETE 193.36 ZAC 47.67 ETC 252.93 CLP 80.95

68.85 RAL 167.68 RAO 6568.2 VI[L 12.290 PTH 2.21 VHp 3.913 DPA -28.89 RAp 153.03 ECC 1.4884

INJ LONG INJ RT A$C INJ AZHTH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

232.57 61.67 26.31 7 16 13 3906.0 -42.$8 226.19

83.94 61.65 26.31 17 9 3 2160.3 -42.57 79.55

232.57 61.67 26.31 7 16 13 3906.0 -42.58 228.19

83.94 61.65 26.31 17 9 3 2160.3 -42.57 79.55

232.57 61.67 26.31 7 16 13 3908.0 -42.58 228.19

63.94 61.65 26.31 17 9 3 21G0.3 -42.57 79.55

MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5786.6 $GR 5506.4 $G3 1397.9 ST 4897.7 SR 4081.6 SS 3939.0

RRT .9656 RRF .9994 RTF .9617 CRT .9961 CR6-1.0000 CST -.9961

$68 7987.9 R23 .1508 RI3 .9861 LSA 7487.1 MSA 325.8 SSA 5.2

SGI 7919.4 _ 1043.5 THA 43.53 EL1 6369.5 ELI 275.4 ALF $9.79

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 217.98 LAP -1.17

RC 279.589 ;L 52.59

PLANETOCEMTgIE C0441C

C3 26.159 YHL 5.115

LMCH AZMTH LNCH TIME

27.32 5 52 34

152.66 16 0 40

27.32 5 52 34

152.68 16 0 40

27.32 5 52 34

152.68 16 0 40

FLIGHT TIN( 292.00 ARRIVAL DATE SEP 29 1965

OiSTAMCE 637.033 EARTH TO MARS

L04. 79.00 YL 32.950 GAL 5.08 AZL 82.91 HCA 189.50 SMA 165.28 ECC .21163 INC 7.0929 Vl 30.247

LOP 268.42 VP 22.392 GAP -6.61 AZP 97.00 TAL 17.79 TAp 207.28 RCA 146.07 APO 224.49 V2 25.206

GP -35.26 ZAL 67.36 2Ap 61.18 ETS 172.63 ZAE 107.64 ETE 191.04 ZAC 50.72 ETC 253.81 CLP 79.15

DLA 66.17 RAL 163.80 RAD 6568.1 VEL 12.146 PTH 2.18 VHp 3.733 DpA -25.69 RAp 154.19 ECC 1.4305

L-I TIME INJ LAT |RJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4464.61 -36.58 227.89 54.67 50.21 7 6 59 3864.8 -43.37 222.76

2736.56 -36.57 82.65 54.66 50.21 16 46 18 2138.6 -43.36 77.54

_464.61 -36.58 227.89 54.67 30.21 7 6 59 3864.8 -43.37 222.78

2738.56 -36.57 62.65 54.66 30.21 16 46 18 2138.6 -43.36 ••.54

4484.91 -36.58 227.69 54.67 30.21 7 6 59 3864.8 -43.37 222.78

2738.56 -36.57 62.65 54.66 30.21 16 46 16 2138.6 -43.36 77.54

DIFFERENTIAL CORRECTIONS

T0( 4.4252 TRA -.0960 TC3-3.3334 8AU 1.6412

ROE 3.2967 RRA .3004 RC3-3.3033 FAU .38901

FDEII.3330 FRA 1.0154 FC-12.2125 BSP 26255

BOE 5.5182 BRA .3154 BE3 4.6929 FSP 5472

MID-COURSI[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6022.6 SGR 5074.4 SG3 1558.0 ST 4959.0 SIR 3702.9 SS 4105.1

RRT .9688 RRF .9993 RTF .9648 CRT .9965 CRS-I.0000 (ST -.9966

7875.4 R23 .1595 R13 .9666 LSA 7420.2 MSA 307.7 SSA 6.0

SG1 7815.5 3GZ 969.4 THA 39.96 EL1 6183.9 ELI 248.9 ALF 36.72

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 294.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC COliC

RL 147.30 LAL .00 LOL 79.00 VL

RP 217.62 LAp -1.20 LOP 269.57 VP

RC 2800887 CA. 50.00 GP -32.34 2AL

PLAN[TOCENTIqIC CON|C

C3 23.598 VHL 4.858 DLA 63.75 RAL 161.17 RAD 6568.0 V(L

LNCH AZMTH LNCH TIM( L-1 TIM( INJ LAT

30.16 5 48 37 4429.21 -37.20

149.84 15 43 35 2723.45 -37.19

30.16 5 40 37 4429.21 -37.20

149.84 13 43 35 2723.45 -37.19

30.16 5 48 37 4429.21 -37.20

148.84 15 43 35 2723.45 -37.19

OIFFERENTIAL CGRRECTIONS

TOE 4.2463 TRA -.1856 TC3-3.8348 BAU 1.5988

ROE 2.8382 RRA .2229 RC3-3.3131 FAU .39209

F0(11.3722 FRA .8599 FC-14.3845 BSP 28204

SO[ 5.1063 BRA .2900 BE3 5.0678 FSP 5942

DISTANCE 641.169 EARTH TO MARS

32.952 GAL 3.03 AZL 83.51 HCA 190.64 SHA 185.31 ECC .21155 INC 6.4928 vl 30.247

22.439 GAP -6.99 AZP 96.36 TAL 17.49 TAp 206.12 RCA 146.11 APO 224.51 V2 25.248

66.49 ZAp 79.37 ITS 172.18 ZA[ 106.54 ETE 189.01 ZAC 53.42 (TC 254.49 CLP 77.39

12.041 PTH 2.15 VHp 3.608 DpA -22.84 RAp 155.10 ECC 1.3864

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

223.56 49.20 33.73 • 2 26 3829.2 -43.70 217.84

81.52 48.18 33.73 16 28 59 2123.4 -43.69 75.80

223.56 49.20 33.73 T 2 26 3829.2 -43.70 217.84

61.52 49.18 33.73 16 28 59 2123.4 -43.69 75.80

223.56 49.20 33.73 7 2 26 3829.2 -43.70 217.84

81.52 46.19 33.73 18 28 59 2123.4 -43.69 •5.00

NIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 6291.6 SGR 4680.2 SG3 1683.3 ST 5011.8 SR 3351.3 SS 4183.6

RRT .9709 RRF .9992 RTF .9670 CRT .g966 CR8-1.0000 CST -.9g67

SC_ 7817.5 R23 .1677 R13 .9851 LSA 7335.1 N3A 300.3 SSA 6.6

SG1 7765.1 S_2 904.3 THA 36.54 EL1 6024.6 EL2 231.4 ALF 33.74

1977



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .OO

RP 217.27 LAP -1.22

R( 202.167 ;L 47.72

PLANET(_ENTRIC CONIC

C$ 21.660 VHL 4.654

LNCH AZMTH LNCH TIME

52.74 § 47 29

147.26 15 30 §

32.74 5 47 29

147.26 15 SO ]

52.74 ] 47 29

147.26 15 SO ]

FLIGHT TIME 296.00 ARRIVAL DATE OCT 3 1965

DISTANCE 645.316 EARTH TO MARS

LOL 79.00 VL 32.954 GAL 2.97 k ZL 85.99 HCA 191.78 SMA 185.55 ECC .21149 INC 6.D061 vl 30.247

LOP 270,71 VP 22.487 GAP -7.16 A ZP 95.88 TAL 17.17 TAp 208.95 RCA 146.15 APO 224.55 V2 25.287

GP -29.76 ZAL 65.81 ZAP 77.58 ETS 171.81 ZAE 105.25 ETE 187,26 ZAC 55.79 ETC 255°05 CLP 75.66

DLA 61.57 RAL 1§9.31 RAD 6587.9 VEL 11.960 PTH 2.1] VHp 3.521DpA -20.30 RAp 155.81ECC 1.3565

L-I TIME INJ LAT ]NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

4597.92 -37.49 219.58 44.80 36.88 7 0 47 ]797.9 -4].71 21].36

2713.11 -57.48 80.]] 44.78 ]6.87 16 15 18 2115.1 -43.70 74.34

4397.92 -37.49 219.58 44.80 ]6.88 7 0 47 3797.9 -43.71 213.36

2713.11 -37.48 80.55 44.78 3G.87 16 15 18 2113.1 -4].70 74.34

4397.92 -37.49 219.]8 44.80 ]6.88 7 O 47 ]797.9 -43.71 213.36

2713.11 -37.48 80.55 44.78 36.87 16 15 18 2113.1 -4].70 74.34

DIFFERENTIAL CORRECTIONS

TOE 4.0985 TRA -.2628 TC3-4.3454 8AU 1.]783

ROE 2.4506 RRA .1627 RC3-3.2901 FAU .41046

FDE11.1845 FRA .6903 FC-16.4019 8SP 26106

BDE 4.7753 BRA .]091 BC3 ].4]04 FSP 62]9

LAU_ICH DATE DEC 11 1964

N|D-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6]02.3 894R 4319.4 SG] 1783.2 ST 5051.2 SR ]021.0 SS 4194.6

RflT .9728 RRF .9990 RTF .9689 CRT .9966 CRS-I.0000 CST -.9968

SGB 7806.3 R23 .1744 R13 .9837 LSA 7221.6 MSA 291.] SSA 7.6

9GI 7761.2 SG2 837.8 THA ]3.31 EL1 ]881.8 EL2 215.5 ALF 50.84

FLIGHT TIME 298.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC C.C_XC DISTANCE 649.472 EARTH TO MARS

RL 147.30 LAL .00 LOL 79.00 VL 32.957 GAL 2.92 AZL 84.40 HCA 192.93 SNA 18].39 ECC .21144 INC 5.60]2 vl $0.247

RP 216.91 LAp -1.25 LOP 271.86 VP 22.535 GAP -7.33 AZP 95.46 TAL 16.85 TAp 209.77 RCA 146.19 APO 224.59 V2 25.527

RC 283.431GL 45.73 GF -27.49 ZAL 65.31 ZAp 75.82 ETS 171.53 ZAE 103.84 ETE 18].74 ZAC ]7.89 ETC 255.46 CLP 76.97

PLANETOCENTRIC CONIC

CS 20.14] VHL 4.489 DLA ]9.60 RAL 158.04 RAO 6567.8 VEL 11.896 PTH 2.11VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ

55.09 § 48 12 4369.94 -37,57 215.94 41.23 39.68 7

144.91 1] 19 ] 2706.31 -37.56 79.76 41.21 39.67 16

S].09 5 46 12 4369.94 -37.57 215.94 41.23 39.68 7

144.91 1] 19 5 2706.]1 -37.]6 79.76 41.21 39.67 16

S].09 ] 46 12 4369.94 -37.]7 215.94 41.23 39.68 7

144.91 1] 19 ] 2706.31 -]7.58 7'9.76 41.21 39.67 16

DIFFERENTIAL CCRRECTIO(q9 MID-COURSE ExECuTION ACCURACY

TDE 3.9638 TRA -.3222 TC3-4.8499 8AU $.]889 _T 6743.7 _ 3991.3 SG3 1855.6

RD( 2.1566 RRA .1251 RC3-3.2268 FAU .42274 RRT .9744 RRF .9987 RTF .9703

FOE10.8910 FRA .5859 FC-18.1670 BSP 26282 SG8 7836.3 R23 .1799 RI3 .9825

8DE 4.]207 BRA .3416 BC3 ].8253 FSP 6479 861 7797.8 962 776.4 THA ]0.]0

3.462 DpA -18.04 RAp 156.58 ECC 1.3315

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1 2 3769.9 -43.53 209.$2

4 11 2106.3 -43.52 73.14

1 2 3769.9 -4].53 209.$2

4 11 2106.3 -43.§2 73.t4

1 2 3769.9 -43.]3 209.32

4 11 2106.3 -43.]2 73.14

ORBIT DETERMINATION ACCURACY

ST 5093.1SR 27]0.8 SS 4163.4

CRT .9966 CRS-I.0OOO CST -.9969

LSA 7116.8 MSA 28].9 SSA 8.6

EL1 5775.5 EL2 199.1ALF 28.15

LAUNCH DATE DEC 11 1964 FLIGHT TIME 300.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC DISTANCE 65].618 EARTH TO MARS

RL 147.]0 LAL .DO LOL 79.00 VL 32.960 GAL 2.66 AZL 84.74 HCA 194.08 SMA 185.44 ECC .21140 INC 5.26]9 vl 30.247

RP 216.57 LAP -1.26 LOP 27].02 VP 22.]$2 GAp -7.49 AZP 9].11 TAL 16.50 TAp 210._8 RCA 146.24 APO 224.64 V2 25.365

RC 284.679 GL 43.96 GP -25.47 ZAL 64.97 ZAp 74.09 ETS 171.]1 ZAE 102.]4 ETE 164.44 ZAC 59.75 E7C 255.8! CLP 72.]]

PLANETOCENTR1C CONIC

C3 18.929 VHL 4.351 DLA 37.82 RAL 157.15 RAD 6567.8 VEL 11.845 pTH 2.10 VMp 3.42] DpA -16.02 RAp 156.84 ECC 1.]11§

LNCH AZMTH LNCH TIME L-I TII_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2LONG

37.23 5 50 12 4344.5] -37.5D 212.61 38.29 42.17 7 2 56 ]744.5 -43.21 205.66

142.77 15 9 57 2702.20 -37.46 79.1] 38.27 42.16 1] ]] 0 2102.2 -43.19 72.19

37.23 5 50 |2 4344.5] -37.]0 212.61 38.29 42.17 7 2 ]6 3744.5 -43.21 205.66

142.77 15 9 57 2702.20 -]7.48 79.13 38.27 42.16 15 ]5 0 2102.2 -4].19 72.19

37.23 5 50 12 4344.53 -37.50 212.61 38.29 42.17 7 2 36 ]744.5 -43.21 205.66

142.77 1] 9 57 2702.20 -37.48 79.1] 36.27 42.16 15 ]5 0 2102.2 -43.19 72.19

DIFFERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.8890 TRA -,]72] TC3-].3575 8AU 1.]719 9GT 6986.5 SGR 3694.0 SG3 1907.2 ST ]130.9 SR 2473.4 SS 4100.2

ROE 1.876] RRA .0992 RC3-3.1432 FAU .43099 flRT .9756 RRF .9984 RTF .971] CRT .996] CRS-t.DODO CST -.9969

FDEIO.]I]6 FRA .4639 FC-19.7119 8SlP 26516 Sr_ 7902.9 R23 .1838 R13 .9814 LSA 7012.6 MSA 281.9 SSA 9:5

BOE 4.3179 BRA .]85] BC3 6.211] FSP 6627 SGI 7870.1 SG2 719.6 THA 27.]4 ELI 5692.9 EL2 186.7 ALF 25.69

LALMqCH DATE DEC 11 1964 FLIGHT TIME 302.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC DISTANCE 657.812 EARTH TO MARS

RL 14?.S0 LAL .00 LOL 79.00 VL 32.963 GAL 2.80 AZL 85.03 HCA 195.23 SMA 185.49 ECC .21117 lNC 4.9742 vl ]0.247

RP 216.22 LAp -1.$1 LOP 274.17 VP 22.630 GAP -7.65 AZF' 94.80 TAL 16.14 TAp 211.38 RCA 146.28 APO 224.70 V2 25.404

RC 28].910 gL 42.39 GP -23.67 ZAL 64.76 ZAP 72.40 (TS 171.14 ZAE 100.78 ETE 183.3] ZAC 61.40 ETC 256.11CLP 70.72

PLANETOCENTRIC CONIC

C3 17.928 VHL 4.234 DLA 56.19 RAL 156.]5 RAO 6587.7 VEL 11.803 PTH 2.09 VHp 3.400 OpA -14.22 RAp 157.22 ECC 1.2951

LNCH AZI4TM LNCH TIN( L-I TIN( INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

39.20 5 ]5 6 4321.18 -37.32 209.35 35.87 44.40 7 5 7 3721.2 -42.80 202.35

140.80 1] 2 16 2700.11 -37.31 78.64 35.85 44.39 15 47 16 2100.1 -42.79 71.44

39.20 ] ]] 6 4321.16 -37.32 209.55 35.87 44.40 7 5 7 3721.2 -42.80 202.35

140.80 1] 2 16 2700.11 -37.31 78.64 35.85 44.39 15 47 16 2100.1 -42.79 71.44

39.20 ] ]] 6 4321.18 -37.32 209.55 35.87 44.40 7 5 7 3721.2 -42.80 202.35

140.80 15 2 16 2700.11 -37.31 78.64 33.85 44.39 15 47 16 2100.1 -42.79 71.44

DIFFERENTIAL C4_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.8130 TRA -.4109 TC3-5.8590 BAU 1.5822 9GT 7227.9 $GR 3423.3 863 1940.] ST ]170.5 SR 2248.6 SS 4019.4

ROE 1.6601RflA .0833 RC3-3.0409 FAU .43118 RflT .9767 RRF .9979 RTF .972] CRT .9964 CRS-l.0000 CST -.9968

FOE10.1012 FRA .3941 FC-21.0|42 BSP 26890 S_ 7997.3 R23 .1860 RI3 .9805 LSA 6918.7 MSk 278.6 SSA 10.4

8DE 4.1567 BRA .4192 9C] 6.6011FSP 6721 $61 7969.] SG2 666.6 THA 25.01 EL1 56]].5 EL2 175.6 ALF 23.45

1978



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCt4 DATE DEC 11 1964

HELIOCEHTRIC CONIC

RL 147.30 LAL .00

RP Z15.B8 LAp -1.33

RC 237.127 GL 40.99

PLANETOCENTRIC C(_IC

C3 17.090 YHL A.134

LNCH AZNTH LNCM TIN(

41.02 3 39 43

138.99 14 53 43

41.02 3 56 43

138.98 14 55 43

41.02 5 51 43

138.99 14 33 43

FLIGHT TIN( 304,00 ARRIVAL DATE OCT

DI2TANC[ 661.995 EARTH TO MARS

2.73 AZL 85.28 HCA 193.39 SNA 185.54 ECC .21136 INC 4.7238 Vl

v2

CLP

11 19E5

LOL 79.00 VL 32.963 GAL 30.247

LOP 275.34 VP 22.877 GAP -7.60 AZP 94.53 TAL 15.77 TAp 212.17 RCA 143.33 APO 224.73 25.442

GP -22.07 ZAL 64.66 ZAP 70.75 ETS 171.02 ZAE 99.19 [TE 182.36 ZAC 62.89 ETC 256.35 69.16

DLA 54.70 flAL 136.18 RAD 6567.7 VEL 11.767 PTH 2.00 VHP 3.389 DPA -12.60 RAp 157.55 ECC I.ZSI3

L-! TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

42911.43 -37.07 206.73 33.86 46.40 7 6 23 _99.4 -42.34 299.31

2699.$2 -37.06 78.26 33.84 46.39 15 40 43 2099.6 -42.33 70.86

4299.45 -37.07 206.73 33.66 46.40 T 6 23 $698.4 -42.34 199.31

2699.62 -$7.06 76.26 33.84 46.39 15 40 43 2099.6 -42.33 7D.SG

4299.45 -37.07 206.73 33.86 46.40 7 6 23 _99.4 -42.34 199.31

2699.62 -3T.OtS 76.26 33.64 46.59 15 40 43 ZQ99.G -42.33 70.86

DIFFERENTIAL CORRECTIONS RID-CouRSE EXECUTION ACCUIACY ORBIT O£TERNINATIOR ACCUWACY

TOE $.7524 TWA -.4366 TC3-8.3326 BAu 1.3990 SGT 7466.1 _ 3177.0 _$ 1958.6 ST 5212.7 SR 2053.2 SS $926.9

RD( 1.4799 RRA .OTSt RC3-t.9263 FAU .43599 I_T ._rTS _ .9974 RT1 r .9733 CRT .!_92 CR$-1.0000 CST -.9966

FOE 9.G7|5 FRA .SSTT FC-22.01162 BSP 27419 _ 81|4.0 R23 .1668 RI3 .9796 LSA 6937.2 MSA 276.6 63A 11.4

BOG 4.0337 BRA .4430 BC3 6.9943 FSP 6789 SG| 8090.4 _ 819.7 THA 22.72 EL1 5600.0 EL2 186.2 ALF 21.44

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 30G.OO ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .DO

RIP 215.54 LAp -I.36

aC 2U.SER GL 39.74

PLMA(TOCENTIIIC CONIC

C3 ll.$T4 _qAL 4.046

LI_M AZHTH LNCH TIRE

42.71 6 O 52

137.2R 14 50 7

42.71 6 0 52

137.ER 14 50 7

42.71 8 O 52

137.29 14 50 7

DIFF[M[NTIAL CGilRI[CTI(:N9

TO( 3.7081TRA -.4519 TC3-9.6303 BAU 1.6155

1mE 1.3316RRA .0766 RC$-2.7943 FAU .43156

FOE 9.2642 FRA .$635 FC-tt.8705 OSi e 26170

BOG S.9400 BRA .4564 BC3 7.3796 FSP 6875

[A2TH TO HARD

197.56 Sl4A 185.60 ECC .21135 INC 4.3049 Vl 50.247

15.39 TAp 212.94 RCA 146.38 APO 224.85 V2 25.460

97.58 ST( 181.54 ZAC 64.22 ETC 256.56 CLP 67.63

DISTANCE 1_6.185

LOL 79.00 VL 32.969 GAL 2.67 AZI,. 85.50HCA

LGP 179.50 VP 12.714 GAP -7.95 AZP 94.30 T/d.

GP -20.63 zAL 64.67 2AP 1_.14 (TS IT0.93 ZA(

DLA 53.33 flAL 156.00 RAD 6567.T V(L !1.737 PTH 2.07 VHp 3.387 DPA -11.15 RAP 157.63 ECC 1.2695

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

421_1.00 -36.78 t04.tl 32._0 46.tl 7 St 11 3679.1 -41.65 196.52

1700.37 -_.77 76.03 32.16 46.t0 15 35 7 2100.4 -41.64 70.44

42711.06 -H,78 t04.11 32.t0 48.tl 7 It 11 3679.1 -41.65 196.52

2700.37 -39.77 70.03 52.19 43.20 15 35 7 2100.4 -41.64 70.44

4179.06 -36.78 t04.tl 3LtO 48.tl Y 11 11 3679.1 -41.65 196.52

E700.37 -_S.77 78.03 $2.18 46.t0 15 35 7 t!00.4 -41.84 ?0.44

NID-COUR_ [X[CUTIGN ACCURACy ON81T DETERMINATION ACCURACY

_FT 7698.8 _ n50.1SG3 |961.6 ST 5161.9 _ 1697.6 SS 3843.3

RRT .l?TI21_ .S)S)GT RTIF .9736 CRT .9959 CRS -.99RJ CST -.9966

I_B it44.1 Rt$ .1666 R13 .9791 LSA 87T9.0 NSA 279.2 SSA 12.2

_K,t 8_4.3 SGI 579.2 THA 20.85 ELI 5588.9 ELI 159.9 ALF 19.6&

LAUNCH DATE DEC 11 11HS4 FLIGHT TIN( 308.00 ARRIVAL DATE OCT 15 1935

HELIOCENTRIC CONIC DISTANCE STO.366

RL 147.50 LAL .DO L_. TD.OO VL ]2.973 GAL 2.SO AZL 85.69 HCA 198.72 _AA

RP 213.21 LAp -1.30 LOP 2TT.ST VP 22.771 GAP -8.1D AZ1P 94.08 TAt. 14.96 TAp

tic 289.516 GL 38.60 GP -19.33 ZAL 64.7S tap 67.57 ETS 170.67 Z&E 95.97 ETE

ffLAI4(TOCENTRIC CONIC

C3 15.754 VHL 3.969 DLA 52.06 HAL 155.96 RAD 6587.6 V(L 11.711PTH 2.06 VHP

LNCH AZ14TH LNCN TIM( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ A_qqTH INJ TIN(

44.50 G 5 29 4259.71 -36.45 101.67 30.82 49.85 T 16 26

135.70 14 45 14 2702.19 -36.44 77.97 30.81 49.84 15 30 IG

44.30 6 S 26 4259.71 -36.45 201.67 30.82 49.85 7 16 29

135.70 14 45 14 2702.19 -36.44 77.67 30.81 49.84 15 30 16

44.30 G 5 26 4259.71 -36.45 201.67 30.82 49.85 7 16 26

135.70 14 45 14 2702.19 -_.44 77.67 30.91 49.84 15 30"16

DIFFERENTIAL CGRR(CTIOHS NID-COURSI[ ExJ[CuTIOR ACCURACY

TOE 3.6561 TRA -.4703 TC3-7.3318 8AU 1.6443 SGT 7935.8 SGR 2749.7 SG3 1959.7

ROE 1.1961 liRA .0721RC3-2.GOt6 FAU .43049 RRT .DT93RRF .9959 RTF .9744

FOE 6.7922 FRA .3565 FC-R3.6562 89P 26629 _ 6398.5 fl_ .1643 RI3 .9797

6DE 3.9493 BRA .4756 6c3 7.6070 FSP 6796 SGI 9381.0 I_ 538.7 THA 16.60

LAUNCH DATE DEC 11 19E,4

EARTH TO MARS

185.67 [CC .21137 INC 4.3119 vl

213.71 RCA 146.42 APO 224.91 V2

160.92 ZAC 65.42 ETC 256.74 CLP

HELIOCENTRIC C(SNIC

RL 147.30 LAL .DO

tip 214.86 LAp -1.41

tiC 290.691GL 3T.59

PLAIETOCENTRIC CONIC

C3 15.211VHL 3.900

LNCH AZMTM LHCH TIN(

45.T9 G 1O 27

134.21 14 40 59

45.79 G 10 2?

134.21 14 4D 59

43.79 9 10 2T

134.21 14 40 59

3.394 DpA -9.64 RAp 158.08

leo CST TIN INJ 2 LAT

3459.T -41.34

2102.2 -41.33

3659.T -41.34

2102.2 -41.33

3659.7 -41.34

2102.2 -41.33

DIFFERENTIAL CCmRECTIONS

TOE 3.6175 TRA -.4786 TC3-T.Stt3 BAu 1.6739

ROE 1.0854 RRA .0726 RC3-E.5636 FAU .41573

FDE 8.3437 FRA .3896 FC-24.2310 BSP 29212

90E 3.7768 BRA .4941 6C3 6.2317 FSp 6722

$0.247

25.517

69.15

[CC 1.2593

INJ 2 LONG

193.94

70.14

193.94

?O.I4

193.94

70.14

ORBIT OETERNINATION ACCURACY

ST 5293.8 6R 1TS1.3 SS 3725.6

CRT .9958 CRS -.9999 CST -.9965

LSA 6695.3 NSA 275.3 SSA 13.3

EL1 5567.7 ELI 151.3 ALF 10.05

FLIGHT TIRE 310.00 ARRIVAL DATE OCT 17 1965

DISTANCE 674.594 EARTH TO MARS

LOL ?9.00 VL 32.977 GAL Z.S3 AZL 65.8_ HCA 199.90 SHA 185.73 ECC .21139 INC 4.1403 Vl 30.247

LOP 276.64 VP 22.618 GAP -9.14 AZP 93.89 TN. 14.37 TAp 214.47 RCA 146.47 APO 225.00 v2 25.554

GP -18.15 ZAL 64.94 tap 66.04 (T$ 170.63 ZN[ 94.37 ST( 160.20 ZAC 66.51ETC 256.89 CLP 64.70

DLA 50.88 RAL 156.05 RAO 6567.6 VEL 11.687 PTH 2.06 VHP 3.406 DPA -6.66 RAP 156.32 ECC 1.2503

L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

4241.21 -36.10 199.37 29.69 51.35 7 21 8 3641.2 -40.82 191.53

2704.63 -36.09 77.79 29,66 51.34 13 tG 4 2104.8 -40.61 69.95

4241.21 -36.10 199.37 29.69 51.35 7 21 8 3641.t -40.62 191.53

1704.83 -36.09 77.79 29.68 51.34 15 16 4 2104.8 -40.81 39.95

4241.21 -36.10 199.37 29.69 51.35 7 21 6 3641.2 -40.82 191.53

2704.63 -36.09 77.79 29.66 51.34 15 26 4 1104.8 -40.81 69.95

MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8167.6 _ tS63.3 SG3 1947.8 ST 5326.1SR 1596.5 SS 3612.1

RRT .9769 R_ r .9948 RTF .9749 CRT .9955 CRS -.9999 CST -.9964

SG8 8560.6 Rt3 .1807 R13 .9783 LSA 6626.4 HSA 273.7 SSA 14.4

_1 8545.7 $1;2 504.5 THA 17.13 EL1 3560.2 EL2 144.5 AL_ 16.62

1971



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE DEC 11 tDS4

HELIOCENTRIC CONIC

RL 147.30 LA_ ,0O

RP 214.59 LAP -1,43

RC E91.851 GL 3S.SS

PLAN(TOCENTRIC CONIC

C3 14.728 VHL 3.638

LNCH AZ147H LNCH TIME

4T.tO S 15 44

132.80 14 37 17

47.20 6 15 44

132.80 14 37 17

47.E0 6 13 44

132.90 14 37 17

FLIGHT TIM( 3t2.00 ARRIVAL DATE OCT 19 1963

DISTANCE 678.810 EARTH TO MARS

LOL IS.DO VL 32.981 GAL 2.45 AZL SS.Ot HCA _01.07 SNA 185.80 ECC .21143 INC 3.9865 V1 30.247

LOP E80.02 Vp 22.865 GAP -8.38 AZP $3.7_ TAL 14.14 TAp 215.21 RCA 14Q.52 APO 225.09 V2 25.590

GP -17.09 ZAL SS.RO ZAP 64.53 ETS 170.81 Z/q[ 92,77 ETE 179.67 ZAC 67.50 ETC ZST.DZ CLP 63.29

DLA 49.77 RAL 158.25 RAD 6587.6 VEL II.667 PTH 2.05 VHP 3.424 SpA -7.$9 RAP 158.54 ECC 1.2424

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ A_4TH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

4|23.43 -35.73 197.19 28.77 32.7E 7 26 8 3623.4 -40.30 189.26

ETDR.19 -35.72 77.78 ZSo7S 52.71 15 22 26 ZlOS.2 -40.29 69.85

4223.43 -35.73 ISY.tS 28.77 52.78 7 28 8 3623.4 -40.30 169.28

2700.19 -35.72 77.78 ES.76 52.7| IS 22 26 2108.2 -40.29 69.85

4223.43 -35.73 IgT.19 28.77 52.72 7 26 8 3623.4 -40.30 18g.28

2708.19 035.72 77.78 28.73 52.71 15 22 26 2106.2 -40.29 69.35

DIFFERENTIAL CDRRECTION$

TDE 3.5789 IRA -.4621 TC3-0.3159 6AU 1.7038

ROE .RR78 Rfl_ .0743 RC3.-2.4472 FAU .41987

FOE 7.DOOR FRA .3923 FC-24.9806 SSP 29773

DOE 3.71E7 BRA .4678 BC3 0.SS85 FSP 6623

HID-CoURSE EXECUTION ACCURACY OI_UIT DETERMINATION ACCURACY

SGT 8338.3 SGR 2394.4 SG3 1929.6 ST 5357.1 SR 1476,8 8S 3494.7

RRT .9785 RRF .9933 RTF .9753 CRY .9953 CflS -.99R9 CST -.9983

$98 8735.0 R28 .1758 R13 .S76D LEA 6556.8 MSA 272.6 $SA 15.4

$91 8720,0 8DE 475.1 THA |5.64 ELI 5555.2 EL2 138.6 ALF 15.35

LAUNCH DATE DEC 11 IH4 FLIGttT TIME $14.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC C_|C

Rb 147.30 LAL .DO

RID 114.24 LAP -1.48

RC RDR.Dg8 GL 35.$0

PLAN[TOCENTRIC CONIC

C3 14.195 VHL 3.731

LNCH AZMTH LNCH TIN(

40.54 8 21

131.46 14 34 1

48.54 S 21 22

131.49 14 34 1

4R.§4 8 2t 22

131.48 14 34 1

DISTANCE 983.034 EARTH TO MARS

LOL 79.00 VL SE.SS5 GAL Z.SS AZL 86.15 HCA 202.25 SlSA 185.88 ECC .21149 INC 3.8479 V1 30.247

LOP ESI.RO Vie 22.$11 GAP -8.§2 AZP 93.56 TAL 13.70 TAP 215.95 RCA 146.56 APO 225.19 V2 25.626

-16.12 ZAL $5.52 ZAP 63.12 ETS 170.80 zA( 91.19 EYE 179.21 ZAC 68.41 ETC 257.13 CLP 61.92

DLA 43.72 RAL 156.55 RAD $537.6 V(L 11.648 PTH 2.04 VHP 3.447 DPA -6.63 RAP 158.76

L-I TIM( 1NJ LAY INJ L_NG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT

420M.I1 -35.33 tSS.II 23.03 §4.0O 7 3I 28 3606.1 -39.77

2712.26 -35.35 77.84 RE.DE 53.99 15 19 13 2112.3 -39.77

4201.11 -35.39 195.11 2S.D3 54.00 7 31 28 3608.1 -39.77

2712.2S -35.35 77.84 28.02 §3.99 15 19 13 2112.3 -39.77

4201.11 -35.31 195.11 IS.Q5 54.00 7 51 E_ 3606.1 -39.77

2712.26 -35.35 77.84 18.02 53.93 15 19 13 2112.3 -39.77

DIFFERENTIAL CORRECTIONS

TOE 3.5492 TRA -.4796 TC3-R.TSi5 BAU 1.7398

RDE .9041 RRA .0709 RCS-t.3EDe FAU .41E45

FOE 7.4778 FRA .4370 FC_I.DTSI B_P 30440

SO( 3.8596 BRA .4831 BC3 J.SO28 FSP 6524

MID-C.OURSE EXECUTION ACCURACY

8GT 8622.8 8GR 2239.2 SG3 2995.1

RRT .9782 RRF ._21 RTF .9755

MAD 8908.8 RE3 .1697 R13 .9778

891 0097.4 392 45Do5 THA t4.29

ECC 1.2353

INJ 2 LONG

187.11

69.84

187.11

69.84

187.11

89.84

ORBIT DETERMINATION ACCURACY

ST SSS_.G 8R 137E.E SS 3360.5

CRT .9943 CRS -.9998 CST -.9981

LSA 8501.0 MSA 272.4 SEA 18.4

EL1 5558.0 EL2 133.6 ALF 14.23

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .DD

lqP 213.93 LAP -1.48

RC 294,131 GL 35,D2

PLANETOCENTRIC CONIC

C3 13.903 VHL 3.729

LNCH AZMTH LNCH TIME

49.83 9 27 16

130.17 14 31 8

49.83 9 27 18

130.17 14 31 8

49.83 9 27 16

130.17 14 31 6

FLIGHT TIME 316.00 ARRIVAL DATE OCT 23 1965

DISTANCE 687.235 EARTH TO MARS

LOL 79.00 VL 32.990 GAL 2.30 AZL 86.28 HCA 203,43 SHA 185.95 ECC .21156 INC 3.7223 Vl 30.247

LOP 262.38 VP 22.957 GAP -8.65 kiP 93.42 TAL 13.24 TAp 216.67 RCA 146.61 APO 223.29 V2 25.662

GP -15.23 ZAL 65.91 ZkP 61.72 ETS 170.61 ZAE 89.64 ETE 178.81 ZAC 69.25 ETC 257.22 CLP 60.39

DLA 47.72 RAL 156.93 RAD 6567.5 VEL 11.631 PTH 2.04 VHP 3.474 DPA -3.76 RAP 156.98 ECC 1.2288

L*I TIN( INJ LAY ZNJ LONG IflJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4189.20 -34.97 193.12 27.45 55.18 7 37 S 3589.2 -39,23 185.05

2716.94 -34o96 77.97 27.44 55.17 15 16 23 2116,9 -39.24 69.90

4189.20 -34.97 195.12 27.43 55,18 7 37 5 3589.2 -39.23 185.05

2718.94 -34.98 77.97 27.44 $5.17 15 19 25 2116.9 -39.24 69.90

4169.20 -34.97 193.12 27.45 55.18 7 37 5 3589.2 -39.25 165,03

2716.94 -34.96 77.97 27.44 35,17 15 16 25 2116.9 -39.24 69.90

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3,5183 TRA -.4645 TC3-9.2797 SAU 1.7733 SGT 8843.7 $GSR 2096.9 SG3 1676.0 ST 5416.3 SR 1279.8 33 3267.3

ROE .9314 RRA .0842 RC3-2.2148 FAU .40410 RRT .9776 RRF .9904 RTF .9758 CRT .9946 CRS -.R998 CST -.9959

FOE 7.0711FRA .4927 FC-25,1AR6 BSP 31103 SeAS 9068.9 R23 .1625 RI3 .9776 LEA 6448.0 NSA 272.4 SEA 17.4

ODE 3.6133 ERA .4720 BC3 9.5404 FSP 6407 _1 9078.7 SG2 430.0 THA 13,D8 EL1 5564.2 EL2 129,2 ALF 13.23

LA_MSCH DATE DEC 11 1964 FLIGHT TIM( 318.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC C(MSIC DISTANCE 631.504 EARTH TO MARS

RL 147.30 LAL ,OO LOL 79.00 VL 32.994 GAL 2.22 AZL 63.39 HCA 204.6t_ SMA 186.03 ECC .21164 INC 3.8077 V1 30.2A7

RP 213.82 LAP -1,50 LOP 283,57 VP 25.003 GAP -6.78 AZP 93.28 T_J. 12.77 TAp 217.39 RCA 146.66 APO 223.40 V2 25.697

RC 295.251 GL 34.31GP -14.42 ZAL 66.35 ZAP 60.37 ET$ 170.83 ZAE 88.10 EYE 178.46 2AC 70.02 (TC 257.30 CLP 59.30

PLAH[TOCENTRIC CCNIC

C3 13.547 VHL 3.$81DLA 46,77 RAL 157.53 RAD 6567.5 V(L 11.916 PTH 2.04 VHP 3.504 SPA -4.98 RAP 159.20 ECC 1.2229

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAY INJ LCNG INJ RT ASC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

51.08 8 33 27 4172.58 -34.38 191.20 27.00 56.29 7 42 59 3572.6 -38.73 183.08

128.92 14 28 34 2722.19 -34.57 78.14 26.99 56.28 15 13 56 2122.2 -38.72 70.03

51.08 8 33 27 4172.54 -34.58 191.20 27.00 56.29 7 42 59 3572.6 -38.73 183.08

128.92 14 28 34 2722.19 -34.§7 78.14 26.99 56.28 15 13 36 2122.2 -38.72 70.03

51.08 D 33 27 4172.53 -34.§8 191.20 27.00 56.29 7 42 59 3572.6 -38.73 183.08

12R.92 14 26 34 2722.19 -34.57 78,14 26.99 53,26 15 13 36 2122.2 -38.72 70.03

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORDIT DET(RHINATION ACCURACY

TO( 3.4953 TRA -.4430 TC3-9.76!8 BAU 1.$085 SGT 9031.3 SGR 1966.3 SG3 1843.5 ST 5438._ 3R 1196.6 SS 3131.3

ROE .7971RRA ,089? RCS-E.I040 FAU .33523 RRT .S?SS RRF .$882 RTF .976D CRY .9942 CRS -.9998 CST -.9956

FOE 6.9719 FRA ,3537 FC-23.2383 BSP 31739 SG8 9272.E R23 .IS39 R13 .g775 LEA 63g2.s H3A 272.6 SEA 18.3

80( 3.588? BRA .4339 BC3 9.9838 FSP 6281 SGt 9263.D $92 413.6 THA 11.9g ELI 5567.1 EL2 125.2 ALF 12.35

1980



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 11 1954 FLIGHT TIME 3ZO.OD ARRIVAL DATE OCT 27 1965

HELiOCEMTRIC CONIC

RL 14•.$0 LAL .DO

RP 815.31 LAP -1.52

RC 296.35• GL 33.•5

PLAN(TOCEMTRIC CONIC

C3 13.21• MML 3.$3•

LNCM AZ14TH LNCM TIN(

52.29 • $9 34

12•.•1 14 2• t•

52.2R • 39 54

12•.•1 14 26 16

52.29 • 39 94

12•.71 14 28 1•

DISTANCE 695.750 EARTH TO MARS

LOL •9.00 VL 32.999 GAL 2.14 AZL 8•.50 HCA 205.80 SMA 186.11 (CC .211•5 INC 3.5028 Vl 50.247

LOP 284.•8 VP 23.040 GAP o8.91 AZR 95.15 TAL lZ.29 TAp 2|8.10 RCA 146.71 APO 225.52 VE 25.731

GP -13.•8 ZAL G•.•• ZAP 59.05 ETS 1•0.85 ZAE 86.59 ETE 178.15 ZAC 70.•4 ETC 257.37 CLP 58.04

DLA 45.86 RAL 15•.90 RAO •567.5 V(L 11.•02 PTH 2.03 VMp 3.558 DPA -4.2•

L-I TIM( INJ LAT INJ L_IG INJ RT ASC INJ A2NTH INJ TIN[ P() CST TIN

415•.14 -34.18 189.33 26.69 5•.34 • 49 10 3556.1

2•20.00 -34.17 78.38 26.•8 5•.33 15 11 44 2128.0

418•.14 °34.18 189.33 2§.89 57.34 • 49 10 3558.1

2•20.00 -34.1• 78.38 26.69 5•.33 15 11 44 2126.0

41§•.14 -34.19 189.35 26.69 5•.34 • 49 10 3556.1

2728.00 -34.1• •8.39 28.•8 5•.33 15 11 44 2128.0

RAP 159.44 ECC 1.2176

INJ 2 LAT INJ 2 LONG

-38.21 181.17

-58.20 70.22

-58.21 181.17

-$8.20 70.22

-38.21 181.1•

-58.20 •0.22

DIFFERENTIAL CCRRECTION$

TOE 3.481• TRA -.4_ TC-10.23•1 BAU 1.8434

ROE .7108 RRA .1_1 RCS-I.gRG6 FAU .38501

FOE •.291• FRA .•21r_ FC-29.2•T2 Blip 52448

BDE S.5Z90MA .4345 BC510.4504 FSP •145

MID-COURSE EXECUTION ACCURACY

SGT 9274.2 SGR 1045.6 SG3 1808.0

RRT .9•52RRF .9957 RTF .9761

S_ 9458.3 R23 .1448 R13 .9••3

SGI 944•.8 Sr_ 400.9 THA 11.01

LAUNCH DATE DEC 11 19•4 FLIGHT TIN( 322.00

HELIOCENTRIC C_NIC

RL 147.30 LAL .00

I_ 213.01 LAP -1.55

RC 297.44• GL 33.04

PLAN(TOC[NTEIC CONIC

CS 12.917 Vt4L 5.594

LNCH A214TH LNCH TIN(

55.47 • 4• 38

126.53 14 24 11

58,4• • 48 38

128.53 14 24 1I

55.4• • 4• 58

129.56 14 24 11

DISTANCE 700.003

LOL 79.00 Vi. 33.004 GAL 2.05 AZL 86.59 HCA

LOP 265.95 VP 23.093 GAP -9.03 AZP 93.04 TAL

GP -12.99 ZAL 6•.42 ZAP 57.78 ETS 170.89 ZAE

ORBIT DETERMINATION ACCURACY

ST 5459.4 SR 1122.9 SS 3038.0

CRT .9939 CRS -.9997 CST -.9953

LSA •341.9 MSA 2•3.6 SSA 19.4

EL1 55•2.4 EL2 121.7 ALF 11.56

ARRIVAL DATE OCT 29 1965

207.00 SMA 186.20 ECC .21185

11.T9 TAp 219.79 RCA 146.•5

85.11ETE 1•7.99 ZAC T1.40

OLA 44.98 RAL 156.49 RAD 656•.5 VI[L 11.589 PTH 2.05 VHp 3.5•4 DPA -3.62

L-| TIN( INJ LAT INJ L_ INJ RT AS(: INJ AZl4TH INJ TIN• PO CST TIM

4159.7• -33.T8 187.50 26.48 58.33 • 55 39 3539.8

2734.41 -33.7• 79.97 28.47 59.32 15 9 48 2134.4

4139.•6 -35.78 187.50 26.48 58.35 T 55 38 3539.8

2734.41 -33,77 TO.ST 26.47 58.32 15 9 46 2134.4

4139.•• -33.78 187.50 29.46 59.33 T 55 38 3539.9

2734.41 -33.T? 78.97 26.47 58.32 13 9 46 2134.4

DIFFERENTIAL CCRRECTiON•

TD( 3.42•0 "IRA -.39Q0 TC-lO.7157 BAU 1.8•92

ROE .•604 RRA .10_1 RC3-1.9934 FAU .37•08

FDE 5.9215 IrRA .•979 FC-29.Z093 B�P 3309•

RDE 5.4692 BRA .404H) 8C310.8817 FSP 5997

EARTH TO MARS

INC 3.40•1 Vl 30.247

APO 225.64 V2 25.•65

ETC 257.42 CkP 56.82

RAP 159.68 ECC 1.2126

INJ 2 LAT INJ 2 LONG

-37.68 1•9.31

-3•.•7 •0.48

-3•.88 179.51

-3•.6• •0.40

-37.•8 1•9.61

-3•.•• 70.48

ORBIT DETERMINATION ACCURACY

97 54•3.1 Sit 105•.5 SS 2923.4

CRT .9935 CR$ -.999• C$T -.9950

LSA 6299.2 MSA 2•4.2 SSA 20.4

(L! 5572.9 EL2 11•.4 ALF 10,46

MID-COURSE EXECUTION ACCURACY

mM;T 9484.5 9DR 1756.4 84;3 17•0.3

RRT .9•35 _ .9820 RTF .97•2

9942.1 fl23 .1340 fl13 .9•72

SG! 9634.2 162 391.2 THA 10.12

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .DO

RP 812.72 LAP -1.5•

RC 299.525 GL 32.4•

PLAN(TOCENYRIC CONIC

C3 12.638 VHL 3.555

LNCH AZMTH LNCM TIN(

54.63 • 53 40

125.3• 14 22 16

54.•3 S 53 40

125.37 14 22 16

54.63 • 53 40

125.3• 14 22 18

FLIGHT TIN( 324.00 ARRIVAL DATE OCT 51 1965

DISTANCE •04.265 EARTH TO MARS

LOL 79.00 VL 33.009 GAL 1.9• AZL 86.68 HCA 208.19 SMA 186.29 ECC .211g? INC 3.3169 Vl 30.247

LOP 287.15 Vp 23.138 GAP -9.15 AZP 92.92 TAL 11.28 TAp 219.48 RCA 146.80 APO 225.•7 V2 25.•96

GP -12.36 ZAL 88.03 ZAP 56.54 (TS 170.92 ZA( 83.88 ETE 1••.66 ZAC 72.02 ETC 257.46 CLP 55.69

OLA 44.12 RAL 159.13 RAD 656•.5 VEL 11.577 PTH 2.02 VHP 3.613 DpA -3.05 RAP 159.94 ECC 1.2080

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

4123.31 -33.37 185.70 26.3• 59.27 8 2 24 3523.3 -37.16 1••.49

2•41.48 -33.35 79.01 26.36 59.25 15 7 58 2141.5 -57.15 70.80

4123.31 -33.3• 185.70 28.3• 59.27 8 2 24 3523.3 -37.16 1•7.49

2•41.48 -33.35 79.01 26.36 59.25 15 7 58 2141.5 -57.15 •0.80

4123.31 -33.3• 185.70 26.3_ 59.2• 8 2 24 3523.3 -3•.16 1•7.49

2•41.48 -33.35 •9.01 26.36 59.25 15 • 58 2141.5 -37.15 70.80

DIFFERENTIAL C(:RRECTION3 MID-COURSE EXECUTI(_q ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.39•5 TRA -.3•0• TC-11.1860 RAU 1.9t40 $GT 9689.8 SGR 1835.0 SG3 1730.9 ST 5486.3 SR 99•.8 SS 2813.4

ROE .6170 RRA .1084 RC3-1.•929 FAU .3•590 RRT .9•12 RRF .9793 RTF .9•63 CRT .9931 CRS -.9997 CST -.9946

FOE 5.5•32 FRA .•TS2 FC-25.0•5• 2SP 33•79 $68 9826.8 R23 .1243 R13 .9771 LSA 6239.7 MSA 275.1 SSA 21.4

BOE 3.4530 BRA .37•• BC311.3266 FSP 5851 SG1 9819.2 SG2 384.4 THA 9.32 EL1 55•5.1 ELZ 115.3 ALF 10.24

LAUNCH DATE DEC 11 1R•4 FLIGHT TIN( 326.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC

RL 147.30 LAb .00

RP 212.43 LAP -1.59

RC 299.592 GL 31.95

PLANETOCENTRIC CONIC

C3 12.3•8 VHL 3.518

LNCM AZ_4TH LNCH TIN(

55.78 • 1 0

124.22 14 20 29

55.78 • 1 0

124.22 14 20 29

55.78 • 1 D

124.22 14 20 21)

DIFFERENTIAL CCRRECTIONS

TOE 3.3670 TRA -.3198 TC-11.6551 BAU 1.9490

ROE .5777 RRA .1149 RC5-1.89•3 FAU .3555T

FDE 5.2354 FRA .8593 FC-24.869• 2SP 3444•

BOE 3.4162 8RA .3399 BC311.7•79 FSP 5700

DISTANCE 708.530 EARTH TO MARS

LOL 79.00 VL 33.014 GAL 1,88 AZL 86.77 HCA 209.39 SISA 186.38 ECC .21212 INC 3.2342 vl 30.247

LOP 268.35 VP 23.182 GAP -9.27 AZP 92.82 TAL 10.7• TAP 220.15 RCA 146.84 APO 225.91 v2 25.8_1

r_P -11.77 ZAL 68.69 ZAP 55.34 ETS 170.96 ZAE 82.23 ETE 177.46 ZAC 72.61 ETC 257.50 CLP 54.48

OLA 43.28 RAL 159.62 flAD •567.5 V(L 11.566 PTH 2.02 VHP 3.653 DPA -2.52 RAP 160.21ECC 1.2057

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

410•.75 -32.95 183.92 28.36 60.17 8 9 27 3506.8 -36.63 175.69

2749.17 -32.94 79.41 26.35 60.15 15 • 18 2149.2 -36.62 71.18

41QG.75 -32.95 185.92 28.36 •0.17 • 9 27 3506.8 -36.63 175.69

2749.17 -32.94 79.41 26.35 60.15 15 • 18 2149.2 -36.62 71.18

4106.75 -32.95 183.92 26.36 60.17 8 9 27 3506.8 -36.63 175.69

2749.17 -32.94 79.41 28.35 60.15 15 G 18 2149.2 -36.62 71.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 989t.1 _ 1541.4 SG3 1•90.0 ST 5493.0 SR 944,7 SS 2702.6

RRT .9685 RRF .9752 RTF .9763 CRT .992? CRS -.9996 CST -.9942

SG810010.5 R23 .1139 R13 .9770 LSA 6188.1MSA 276.8 SSA 22.3

SG110003.5 $G2 380.5 THA 8.5g EL1 5572.S EL2 112.4 ALF 9.69

1981



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LA_ICH DATE DEC I1 t964 FLIGHT TIME 328.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 712.805 EARTH TO MARS

RL 147.30 LAL .OD LGL T9.0O YL 33.080 GAL 1.78 A2L 86.84 HCA 210.§9 9NA 188.47 ECC .21227 INC 3.1572 vl 30.247

RP 21R.15 LAP -1.61 LOP 299.5S Vp 23.226 GAP -9.38 AZP 92.72 TAL 10.22 TAp 220.82 RCA 146.69 APO 226.05 V2 25.$63

RC 300.845 GL 31.4S GP -11.25 ZAL 69.40 ZAP 54.17 ET9 171.00 ZA[ 80.83 ETE 177.26 ZAC 73.15 ETC 257.52 CLP 53.38

PLANETOC_MTRIC CONIC

C3 12.135 YNL 3.464 DLA 42.4? RAL t60.57 RAD 8587.5 VEL 11.555 PTH 2.02 VHp 3.696 DPA -2.06 RAP 160.50 ECC 1.1957

LNCH AZNTH LNCH TiM[ L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

58.92 7 8 59 4088.98 -32.52 182,15 26.45 81,03 8 16 49 5490.0 -36.10 173.90

123.08 14 18 48 2757.57 -52.51 79.87 26.42 61.01 15 4 45 2157.6 -36.09 71.82

55.92 7 8 39 4069,98 -32.52 182.15 26.43 $1.03 8 16 49 3490.0 -36.10 173.90

123.08 14 18 46 2757.57 -32.51 79.87 26.42 61.01 15 4 45 2157.6 -36.09 71.68

58.9R T 8 59 4089.98 -32.52 182,15 26.43 61,03 8 16 49 3490.0 -36.10 173.90

123.08 14 18 48 2757.57 -32.51 79.87 26.42 61.01 15 4 45 2157.6 -36.09 71.82

DIFFERENTIAL C_NRECTiONS N|D-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.3345 TRA -.2742 TC-12.1218 BAU 1.9837 SG710088.4 SGR 1455.1 SG3 1648.2 ST 5493.0 SR 896.8 SS 2592.7

ROE .5428 RRA .1212 RC3-1.6032 FAU .34511 RRT .9848 RRF .9705 RTF .9763 CRT .9923 CRS -.9996 CST -.9937

FDE 4.9109 FRA .8424 FC-24.6202 9SP 55086 _10192.7 R23 .1035 R13 .9768 LSA 6133.6 NSA 278.2 SSA 23.2

BiDE 3.3782 BRA .2998 8C312.2274 FSP 5544 S6110185.7 SG2 379.0 THA 7.93 EL1 5564.6 EL2 109.7 ALF 9.21

LAUNCH DATE OEC 11 1964 PLIGHT TIM( $30.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CONIC DISTANCE 717.083 EARTH TO MARS

RL 147.30 LAL .DO LOL 79.00 VL 33.025 GAL 1.69 AZL 86.91HCA 211.80 SMA 186.57 ECC .21245 INC 3.0852 Vl 30.247

RP 211.87 LAP -1.63 LOP 290.76 VP 23.289 GAP -9.50 AZP 82.62 TAL 9.67 TAp 221.47 RCA 146.93 APO 226.20 V2 ZS.895

RC S01.1MIT r,4. 30.99 GP -10.73 ZAL 70.15 ZAP 53.04 ET8 171.05 ZA[ 79.46 (T( 177.13 ZAC 73.67 (TC 257.54 CLP 52.27

pLAN(TOC(NTRIC CONIC

C3 11.909 VHL 3.451DLA 41.66 RAt. 161.36 RAD 6567.5 VEL 11.545 PTH 2.02 VHP 3.741DpA -1.64 RAp 160.80 ECC 1.1960

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.07 7 18 57 4072.86 -32.08 180,37 26.58 61.86 8 24 30 3472.9 -35.58 172.11

121.93 14 17 IO 2768.73 °32.07 80.39 28.57 61.85 15 3 16 2166.7 -35.56 72.14

58.07 T 16 57 4078.88 °32.08 180.$7 26.56 61.86 8 24 30 5472.9 -35.56 172.11

121.93 14 17 10 2766.73 -32.07 80.39 26.57 61.85 15 3 16 2186.7 -35.56 72.14

58.07 7 18 57 407R.86 -$2.08 180,37 26.58 61.86 8 24 30 3472.9 °35.36 172.11

1R1.85 14 17 1O 2"YS6.T3 -32.07 80.39 28.57 81.85 15 3 16 E166.7 -35.56 72.14

DIFFERENTIAL C._RRECTIONS MID-COURSE ExECUTIOI ACCURACy ORBIT DETERMINATION ACCURACY

TOE 3,5009 TRA -.2219 TC-12.5838 BAU 2.0179 SGT10281.7 Sr_ 1375.5 SG3 1605.6 67 5488.7 SR 853,7 33 R484.5

ROE -.5113 RRA .1875 RC3-1.5135 FAU .33457 RRT .9806 RRF .8650 Rl1= .8763 CRT .8919 CflS -.9R95 CST -,R931

FOE 4.6006 FRA 1.0270 F_-24.5220 BSP 35758 S_810373.S R23 .0931 R13 ,9767 LSA 6076.S NSA 279.9 SSA 24;2

ROE 3.3403 8RA ,2559 BC312.6748 FSP 5394 S6110368.3 SG2 379.2 THA 7.33 EL1 5555.7 EL2 107.0 ALF 8.77

LAUNCH DATE DEC 11 1664 PLIGHT TIM( 532.00 ARRIVAL DATE NOV 8 1945

HELIOCENTRIC CONIC

RL 147.30 LAL .OO LOL. 79.00 YL

RP 211.60 LAP -1.64 LOP 291.97 VP

RC 302.717 GL 30.55 GP -10.26 ZAL

PLANETOCENTRIC CONIC

C3 11.897 VHL 3.420

LNCH AZ14TH LNCH TIME

59.21 7 24 56

120.79 14 15 SO

SS.ZI 7 24 58

lZD.7R 14 15 30

59.21 ? 24 58

120.79 14 15 SO

DIFFERENTIAL C._RRECTIONS

TOE 3.2667 I_A -.1831 TC-13.0396 BAU 2.0513

ROE .4853 RRA .1336 RC3-1.4271 FAU .32405

FOE 4.3058 FRA 1.1124 FC-25.9839 BSP 36430

ROE 3.3023 8RA .2108 9CS13.1175 FSP 5239

DISTANCE 721.370 EARTH TO MARS

33.031 GAL 1.59 AZL 88.96 HCA 213.0I SMA 186.66 ECC .21264 INC 3.0160 Vl 30.247

23.311 GAP -9.81 AZP 92.53 TAL 9.11 TAp 222.12 RCA 146.97 APO 226.36 VZ 25.926

70.96 ZAP 51.94 ETS 171.09 ZAE 76.12 ETE 175.99 ZAC 74.16 ETC 257.55 CLP 51,21

OLA 40.86 RAL 182.20 RAD 9567.4 VEL 11.536 PTH 2.01VHp 3.788 DpA -1.27 RAP 161.12 ECC 1.1925

L-I TIME INJ LAT INJ LOHG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4055.23 -31.64 178.57 26.60 62.66 6 52 33 3455.2 -55.02 170.30

2776.84 -31.63 80.99 26.79 62.65 15 I 47 2176.8 -35.01 72.73

4055.23 -51.64 178.57 26.80 62.66 8 32 35 3455.2 -35.02 170.30

2776.84 -31.63 80.99 26.79 62.65 15 1 47 2176.8 -35.01 72.73

4055.23 -31.64 176.57 26.60 62.66 8 32 35 3455.2 _35.02 170.30

2776.84 -3t.63 80.99 26.79 62.85 15 I 47 2176.8 -35.01 72.73

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710470,7 SGR 1302.3 663 1563.0 ST 5480.2 SR 815.0 SS 2378.6

RRT .9556 RRF .9586 RTF .9762 CRT .9916 CRS -.9995 CST -.9924

S6810551.3 R23 .085t R13 .9766 LSA 6022.8 MSA 281.7 8SA 25.0

$61t0544.5 $62 381.0 THA 6.79 EL1 5539.5 EL2 104.1 ALF 8.39

LAUNCH DATE DEC 11 1964 FLIGHT TIME 334.00 ARRIVAL DATE NOV 10 1985

HELIOCENTRIC COliC DISTANCE 725.662 EARTH TO MARS

RL 147.30 LAL .DO LOL 79.00 VL 33.037 GAL 1,49 AZL 87.05 HCA 214.22 SNA 186.76 ECC .21285 1t4C 2.9546 vl 30.247

RP 211.33 LAP -1.66 LOP 283.18 V1P 23.353 GAP -9.72 AZP 92.44 TAL 8.53 TAp 222.75 RCA 147.01 APO 226.52 V2 25.956

RC 303.736 GL 30.13 r,,p -9.82 ZAL 71.81 ZAP 50.87 ETS 171.14 ZAE 76.80 [TE 176.85 ZAC 74.62 ETC 257.55 CLP 50.18

pLAN(TOCENTRIC CONIC

C3 11.499 VHL 3.591 DLA 40.07 RAL 163.08 RAD 8567.4 VEL 11.528 PTH 2.01 VHP 3.636 DPA -.93 RAP 161.45 ECC 1.1892

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG

60.38 7 33 4Z 4037.05 -31.18 178.75 27.09 65.44 8 40 59 3437.0 -34.47 168.48

119.SZ 14 13 48 2787.90 o31.17 81.66 27.08 63.43 15 O 16 2187,9 -34.46 73.40

$0.38 7 33 42 4037.05 °31.18 176.75 27.09 63,44 8 40 59 3437.0 034.47 168.48

119.SZ 14 13 48 2787.90 -31..17 61.86 27.08 63,43 15 O 16 2187.8 -34.46 73.40

60.38 ? 33 42 4037.05 -31.18 176.75 27.09 63.44 8 4059 3437.0 -34.47 188.48

118.$2 14 13 48 2787.90 -31.17 81.66 27.08 63,43 15 O 16 2187.9 -34.46 73.40

DIFFERENTIAL CGRRECTIONS MIO-COURSI[ EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE S.2272 TRA -.1013 TC-11.4985 8AU 2.0854 SG710657.9 SGR 1254.4 SG3 1520.0 ST 5460.D SR 779.4 $S 2271.2

ROE .4578 RRA .1594 flC3-1.3441 FAU .31363 RRT .9498 RRF .9514 RTF .9762 CRT .9913 CRS -.9994 CST -.9916

FOE 4.0184 FRA 1.1953 FC-23.6117 BSP 37020 S6810729.2 R23 .0740 R13 .9765 LSA 5957.9 MSA 264.1 SSA 25.9

80E 3.2595 8RA .1723 8C513.5652 FSP 5079 S6110722.3 SG2 384.6 THA 6.28 EL1 5514.4 EL2 101.5 ALF 8.06

1982



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 11 1944 FL|GHT 'Till( 336.DD

HELIOCENTRIC CONIC DISTANCE •29.958

NL 147.30 LAL .DO LOL •9.OD VL 35.042 GAL 1.39 AZL 67.11 HCA 215.44 Si4A

Np 211.06 LAp -1.$8 LOP 294.40 VP 23.394 GAP -9.82 AZF 92.56 TAt. 7.94 TAp

RC _04.746 6L 26.74 GP -9.42 ZAL 72.71 ZAP 49.84 ET$ 171.19 ZA( 75.51 ETE

PLAI_TOCEMTR i C CONIC

C3 11.314 VML 3.364 DLA 39.28 RAt. |64.0| RAD 656T.4 VEL 11.520 PTH Z.gl VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAY

61.56 • 42 55 4019.12 -30.71

118.44 14 12 O 2600.06 -30.70

51.56 • 42 53 4018.12 -30.71

118.44 14 12 O 2900.06 -30.70

61.55 7 42 56 4018.12 -30.71

118.44 14 12 O 2800.06 -30.70

DIFFERENTIAL C_RECTIONS

TOE 3.2OsO TRA -.0147 TC-13.8876 BAU Z.1091

NO( .4ST& RRA .14T6 RC3-.1.254 _' FAU .301P6

FOE 3.7656 FRA 1.$177 FC-23.0527 BSP 38094

BIDE S.2347 BRA .1463 RC313.9441 FSP 5011

LJ_JNCM DATE DEC 11 1_P4 FLIGHT T|NE 538.00

HELIOCENTRIC CCHIC DISTANCE 734.265

RL 147.30 LAL .DO LOL 79.00 VL- 33.048 GAL 1.29 AZ]. 87.16 HC.A 216.65 SNA

RP 210.62 LAP -1.69 LOft s_95.62 VP 23.435 GAP -9.93 AZP 92.28 TAL 7.33 TAP

RC 305.•46 GL 29.36 GP -9.04 2AL 73.65 ZAP 48.84 ITS 171.23 ZA[ 74.24 ETE

PLANETOCENTR IC CONIC

C3 11.141 VHL 3.338 DLA 38.49 RAL 164.97 RAD 6567.4 V(L 11.512 PTH 2.01 VHp

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT

82.•T • $2 31 3998.31 -30.23

117.23 14 10 2 2813.54 -30.22

62.77 T 52 31 5_.31 -50.23

117.23 14 10 2 2813.54 -30.22

62.77 7 52 31 3_.31 -30.23

117.25 14 10 2 281}. 54 -30.22

DIFFERENTIAL CGRNECTIONS

TOE 3.1544 TRA .O520 TC-14.354 s' BAt) 2.1452

RDE .4156 RRA .1517 RC3-1.1809 FAU .=19t83

FDE 3.5074 FNA 1.3797 FC-22.6768 BSP 58550

BDE 3.1817 BRA .1604 BC314.40PT FSP 4830

ARRIVAL DATE NOV 12 liSS

EARTH TO MARS

168.67 ECC .21308 INC 2.$95D Vl 30.247

Z23.$7 RCA 147.05 APO 225.$4 V2 25.286

176.78 ZAC 75.06 ETC 257.55 CLP 48.18

3.886 DPA -.64 RAp ISl.81 [CC 1.1652

INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

174.88 27.45 64.20 8 49 51 5416.1 -35.91 186.82

82.42 27,44 64.19 14 58 40 2200.1 -35.90 74.15

174.88 27.45 64.20 8 49 51 3418.1 -33.91 166.62

82.42 27.44 64.19 14 56 40 2200.1 -33.90 74.15

174.88 27.45 64.2D 8 49 51 3418.1 -33.91 186.62

82.42 27.44 64.19 14 58 40 2200.1 -33.90 74.15

NID-CouR_EEvrCUTICN ACCURACy ORBIT DETERMINATION ACCURACY

$GTI0820.T SGR 1171.7 963 1472.6 ST 5466.6 SR 752.1 8S 2190.2

RRT ._18i .8430 RTF .9760 CRT .9912 CRS -.9993 CST -.9908

$6910884.0 223 .0673 RIS .9762 LSA 5929.7 NSA 269.8 SSA 26.3

$8110876.95r,,Z 391.6 THA 5.63 EL1 5517.2 ELI 96.7 ALF 7.77

ARRIVAL DATE NOV 14 1965

EARTH TO MARS

186.97 ECC .21333 INC 2.8367 vl 30.247

225.99 RCA 147.08 APO 226.86 V2 26.015

176.69 ZAC 75.49 ETC 257.54 CLP 48.20

3.937 DPA -.39 RAP 162.18 (CC 1.1834

INJ LONG INJ R'T ARC INJ AZMTH INJ TIN( PO CST TIM 1NJ 2 LAT INJ 2 LONG

172.88 27.86 64.95 8 59 lO 3498.3 -$3.33 164.70

83.27 27.66 64.93 14 56 56 2213.5 -33.32 75.01

172.D6 27.86 64.95 8 59 lO 3398.3 -35.33 184.70

83.27 27.86 64.93 14 56 56 2213.5 -33.32 75.D1

I72.96 27.86 64.95 8 59 10 3598.3 -33.33 164.70

63.27 27.86 64.93 14 56 56 2213.5 -33.32 75.01

NID-CoURS(EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGTIIDOT.D SGR 1114.3 SG3 1431.7 ST 5422.S SR 721.0 SS 2076.9

RRT .934t RRF .9536 RTF .9760 CflT .9910 CRS -.9991CST -.9698

_11_3.3 223 .0582215 .9762 LSA 5843.9 MSA 290.7 SSA 27.3

S6111058.2 S62 386.0 THA 5.41 EL1 5469.4 EL2 95.6 ALF 7.51

LAUNCH DATE DEC 11 1984 FLIGHT TIM( 340.00 ARRIVAL DATE NOV 16 1965

HELIOCEMYRIC CONIC

RL 14T.SO LAL .DO LOL TD.0O VL 35.055 GAL 30.247

RP 210.58 LAP -1.71 LOP 296.64 VP 23.475 GAP -tO.D3 AZP 92.20 TAL 6.71 TAp 224.59 RCA 147.12 AFO 227.04 26.043

RC 508.737 GL 28.99 GF -S.6D ZAL 74.63 ZkP 47.66 ET9 171.26 Z_ 73.00 ETE 176.61 ZAC 75.89 (TC 257.52 47.24

PLANETOC[HTRIC CONIC

C3 10.980 VML 3.314 DLA 57.69 HAL 165.97 RAD 656T.4 VEL 11.505 PTH 2.00 VHp S.990 DPA -.17 RAP ISZ.57 ECC 1.180•

LNCH AZI4TM LNCH TIN( L-I T|NE INJ LAT INJ LDNG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z L,QNG

$4.D1 8 2 41 $977.40 -29.75 170.98 26.34 65.67 9 8 59 3377.4 -32.74 162.72

i15.99 14 7 51 2626.46 -29.72 84.23 29.33 65.66 14 54 59 2228.5 -32.73 75.94

44.01 8 2 41 3977.40 -29.73 170.96 29.34 65.67 9 8 59 $377.4 -32.74 162.72

115.99 14 7 51 2626.46 -_J).72 84.23 28.53 65.66 14 54 59 2228.5 -$2.73 75.98

64.01 8 2 41 3977.40 -29.73 170.98 28.34 65.67 9 8 59 $377.4 -52.74 162.72

115.99 14 7 51 2826.46 -29.72 84.23 29.35 65.66 14 54 59 2228.5 -$2.73 75.98

DISTANCE 758.575 EARTH TO MARS

1.18 AZL 87.21 HCA 217.07 SMA 187.06 ECC .21560 INC 2.7854 Vl

V2

CLP

DIFFERENTIAL _RECTIONs MID-C.OURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.1031TItA .12TO TC014.8100 DAU 2.1802 SGT11189.3 m 1061.5 SG3 1591.5 ST 5574.2 SR 693.1 SS 1966.8

ROE .5962 IMtA .1561RCS-l.11DD FAU .28249 RflT .9253 RRF .9230 RTF .9759 CRT .9910 CR$ -.9968 CST -.9883

FOE 3.2439 FRA 1.4450 FC-22.2723 8SiP 39028 S6811239.8 R23 .0495 ill3 .9761 LSA 5757.2 MSA 292.1SSA 28.3

SO( 3.1205 8RA .2012 8C314.8516 FSP 4650 S6111252.4 SG2 400.9 THA 5.02 EL1 5418.0 EL2 92.2 ALF 7.28

LAUNCH DATE DEC 11 1964 FLIGHT TINS 342.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CONIC DISTANCE 742.888 EARTH TO MARS

R L 147.30 LAL .00 LOL TD.OO VL 33.0_t 6AL 1.07 AZ1L 87.27 HCA 219.10 SMA 187.19 ECC .21389 INC 2.7348 Vl 30.247

I_P 210.34 LAP -I.72 LOP 296.06 VP 23.515 GAP -10.13 AZP 92,12 TAL 6.08 TAP 225.18 RCA 147.15 APO 227.23 V2 26.071

RC 30T.719 ft. 26.64 GP -8.35 ZAL 75.66 ZAp 49.91 ET$ 171.32 ZAE 71.79 ETE 176.54 ZAC 76.28 ETC 257.50 CLP 46.34

PLAN(TOCENlWIC CONIC

CS 10.831VHL 3._51 DLA 36.89 RAL 167.01 RAID 6567.4 VEL 11.499 pTH 2.00 VHP 4.044 DpA .O2 RAP 162.98 ECC 1.1783

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

65.29 8 13 27 3955.17 -29.21 168.91 28.87 66.39 9 19 23 5355.2 -$2.14 180.86

114.71 14 5 21 2845.09 -29.20 85.32 29.87 66.37 14 52 46 2245.1 -$2.13 77.08

65.29 6 13 27 $955.17 -29.21 168.91 28.87 66.39 9 19 23 3355.2 -32.14 160.66

114.71 14 5 21 2845.01 -L)9.20 85.52 28.87 66.37 14 52 46 2245.1 -32.13 •7.08

85.29 6 13 27 3955.17 -29.21 168.91 28.67 66._9 9 19 23 3355.2 -$2.14 160.66

114.71 14 S 21 2845.08 -29.20 85.32 28.97 66.32 14 $2 46 2245.1 -32.13 •7.08

OIFFERENTIAL CCRRECTION6 NID-COuRsE EvFCUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE S.0514 TRA .209Q TC-lS.2464 BAU 2.2128 SGT11385.9 _ 10|2.T SG3 1349.9 ST 5322.7 $R 668.6 SS 1663.8

ROE .3721RllA .1605 RCS-I.03RO FAU .27279 RRT .9149 _ .8111RTF ,9759 CRY .9910 CRS -.9983 CST -.9668

FD[ 3.0011FRA 1.5136 FC-21.8055 BSP 39577 S6811408.9 R26 .0421 213 ,9761 LSA 5671.4 NSA 294.5 SSA 29.2

IN)[ 3.0749 MA .2640 BC315.2819 FSP 4494 SGlIt401.T _2 407.3 THA 4.67 EL1 5363.8 EL2 88.• ALF 7.10

1983



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 344.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .00 LOt. T9.DO VL

RF 210.10 LAp -1.74 LOP 2g9.29 Vp

RC 308.891 ;L 28.29 GP -8.03 ZAL

PLANETOCENTRIC CONIC

CS 10.693 VHL 3.270

LNCN AZNTN LNCN TIME

68.83 8 24 53

113.$? 14 2 28

66.83 6 24 53

113.37 14 2 28

66.83 8 24 51

113.37 14 2 26

DIFFERENTIAL CCRRECTION8

TOE 2.9975 TRA .3002 TC-15.6722 6AU 2.2447

ROE .3637 RflA .1653 RC3 -.9697 FAU .26309

FOE 2.7894 FRA 1.5682 FC-21.2998 BSP 40101

BD( 3.0193 BRA .3427 8C315.7022 FSP 4336

DISTANCE 747.209 EARTH TO MARS

33.067 GAL .96 AZL 87.31 HCA 220.32 SNA 187.30 ECC .21420 INC 2.6867 vl 30.247

23.553 GAP -10.23 AZP 92.05 TAL 5.44 TAp 225.76 RCA 147.18 APO 227.42 V2 26.098

76.74 ZAP 45.99 ET6 171.56 ZA( 70.59 ETE 176.49 ZAC 76.65 (TC 257.48 _LP 45.44

DLA 36.09 RAL 168.08 RAO 6567.4 VEL 11.493 PTH 2.00 VHP 4.099 DPA .18 RAP 163.40 ECC 1.1760

L-I TIME INJ LAT INJ LOING IflJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3931.36 -28.88 166.73 29.46 87.09 9 30 24 3331.4 -31.52 158.50

2863.86 -28.67 66.56 29.45 67.08 14 50 11 2263.7 -31.51 78.33

3931.36 -28.69 166.73 29.46 67.09 9 30 24 3331.4 -31.52 158.50

2863.86 -28.67 86.56 29.45 67.08 14 50 11 2263.7 -31.51 78.33

3931.36 -28.68 166.73 29.46 67.09 9 30 24 3331.4 -31.52 156.50

2663.86 -28.67 66.56 29.45 67.08 14 50 11 2263.7 -31.51 78.33

M|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT11535.2 8_ 967.S SG3 1308.8 ST 5264.3 SR 646.5 SS 1763.1

RRT .9029 RRF .8977 RTF .9758 CRT .9912 CR$ -.9976 CST -.9849

S6811575.7 R23 .0360 R13 .9759 LSA 5581.2 NSA 297.9 SSA 30.0

S_111568.3 862 414.8 THA 4.34 EL1 5303.1 EL2 85.1 ALF 6.94

LAUNCH DATE DEC 11 1984 FL|GHT TIM( 346.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC C_NIC DISTANCE 751.534 EARTH TO MARS

RL 147.30 LAL .00 L_4. 79.00 VL 33.074 GAL .84 AZL 87.36 HCA 221.55 SMA 187.41 ECC .21453 INC 2.6410 vl 30.247

RP 209,68 LAP -1.75 LOP 300.52 VP 23.591 GAP -10.32 AZP 91.98 TAL 4.78 TAP 226.33 RCA 147.21 APO 227.62 V2 26.124

RC 309.654 GL 27.95 GP -7o74 ZAL 77.85 ZAp 45.10 ET8 171.41 ZAE 69.42 ETE 176.43 ZAC 77.01 [TC 257.45 CLP 44.57

PLAN(TOCENTRIC CONIC

C3 10.567 VHL 3.251 DLA 35.27 RAL 169.18 RAO 6567.4 VEL 11.487 PTH 2.00 VHP 4.155 OpA .31 RAP 163.85 ECC 1.1739

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT INJ I._NG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

68.04 8 37 7 3905.54 -28.12 164.41 30.10 67.79 9 42 12 3305.5 -30.88 156.19

111.96 13 59 2 2884.67 -28.12 87.97 30.09 67.77 14 47 7 2284.7 -30.87 79.75

68.04 8 37 7 3905.54 -28.12 164,41 30.10 67.79 9 42 12 _305.5 -30.88 156.19

111.96 13 59 2 2684.67 -28.12 87a97 30.09 67.77 14 47 7 2284.7 -30.87 79.75

68.04 8 37 7 3905.54 -26.12 184.41 30.10 67.79 9 42 12 3305.5 -30.88 156.19

111.96 15 39 Z 2684.67 -28.12 87.97 30.09 67.77 14 47 7 2284.7 -30.87 79.75

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9892 TRA .5936 TC-18.0810 BAU 2.2753 SG711699.E SGR_ 925.8 863 1267.2 8T 5196.5 SR 626.1 SS 1661.8

ROE .8496 flflA .1693 RCS -.9020 FAU .25346 RRT .8898 RRF .8826 RTF .9758 CRT .9915 CR$ -.9966 CST -.9627

FOE 2.5448 FflA 1.6512 FC-20.7663 8SP 40688 SG811735.7 R23 .0294 R13 .9759 LSA 5483.2 MSA 300.3 SSA 30.8

80E 2.9600 6RA .4303 BC316.1083 FSP 4197 361t1728.1 3GZ 421.8 THA 4.03 EL1 5233.5 EL2 81.0 ALF 6.81

LAUNCH DATE DEC 11 1g64 FLIGHT TIME 348.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 209.68 LAP -1.76

RC 310.607 GL 27.62

PLANETOCENTRIC CONIC

C3 10.451 VNL 3.233

LNCH AZMTH LNCH TIME

69.53 8 50 16

110.47 13 54 56

69.53 8 50 18

110.47 13 54 56

69.58 8 50 16

110.47 13 54 58

DIFFERENTIAL CDRRECTIONS

TOE 2.8792 TRA .4979 TC-16.4644 BAU 2.3063

ROE .3371 flRA .1734 RC3 -.6381 FAU .24440

FOE Z.3354 FRA 1.7176 FC-20.2449 8SP 41250

BOE 2.8989 6flA .5272 6C316.5057 FSP 4056

OISTANCE 755.863 EARTH TO MARS

LOt. 79.00 VL 33.080 6AL .73 AZL 87.40 HCA 222.79 SMA 187.55 ECC .21469 INC 2.5972 vl 50.247

LOP 301.75 VP 23.629 GAP -10.42 AZP 91.91 TAL 4.10 TAp 226.89 RCA 147.25 APO 227.62 V2 26.149

GP -7.46 ZAL 79.01 ZAP 44.23 ETS 171.45 ZA( 68.28 ETE 176.39 ZAC 77.36 ETC 257.42 CLP 43.72

OLA 34.44 RAL 170.32 RAO 8567.4 VEL 11.482 PTH 2.00 VHP 4.212 DpA .41 RAP 164.31ECC 1.1720

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

$877.22 -27.55 161.92 30.79 68.47 g 54 54 3277.2 -30.22 153.72

2908.55 -27.54 89.59 30.79 66,46 14 43 24 2308.5 -30.21 81.39

3877.22 -27.55 161.92 30.79 68.47 9 54 54 3277.2 -30.22 153.72

2906.53 -27.54 89.59 30.79 68.46 14 43 24 2308.5 -30.21 81.39

3877.22 -27.55 161.92 50.79 68.47 9 54 54 3277.2 -30.22 153.72

2908.55 -27.54 89.59 30.79 68.46 14 43 24 2306.5 -30.21 81.39

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T11885.3 8GR 888.5 863 1228.3 ST 5122.9 SR 606.0 SS 1565.9

RRT .8749 RRF .8663 RTF .9757 CRT .9919 CRS -.9950 CST -.9800

$G811898.5 R23 .0238 R13 .9758 LSA 5382.6 NSA 304.1 SSA 31.6

S6111890.8 SG2 429.4 THA 3.75 ELi 5158.S EL2 76.6 ALF 6.72

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 350.00 ARRIVAL DATE NOV 26 1965

MELIOCENTRIC CCNIC DISTANCE 760.197

RL 147.80 LAL .00 LOL 79.00 VL 33.087 GAL .61 AZL 87.44 HCA

RP 209.44 LAP -1.76 LOP 302.99 VP 23.685 GAP -10.51 AZP 95.84 TAL

RC 311.551 r,,L 27.29 GP -7.20 ZAL 80.21 ZAP 43.38 ET8 171.48 ZA(

PLANETOCENTR|C C(_41C

C3 10.348 VHL 3.217 DLA 33.60 RAL 171.48 RAO 6567.4 VEL 11.478 PTH

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT |NJ I._NG INJ RT ASC INJ AZ14TH INJ TIME

71.12 9 4 33 3845.62 -26.96 159.21 31.53 69.15 10 8 39

108.68 13 49 57 2935.92 -26.95 91.46 3.1.53 69;13 14 38 53

71.12 9 4 33 3845.82 -26.96 159.21 31.53 69.15 10 8 39

100.88 13 49 57 2935.92 -26.95 91.46 31.53 69.13 14 38 53

110.00 14 44 45 2768.23 -30.81 79.82 32.92 73.98 15 30 53

110.00 13 6 56 3061.51 -23_42 99.55 29.85 64.36 13 59 56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.8144 TRA .8061 TC-16.8712 BAU 2.3364 SG712025.9 $G4R 853.8 8G3 1188.8

RDE .8257 RRA .1774 RC3 -.7750 FAU .23526 RRT .8582 flRF .848_ RTF .9756

FOE 2.1328 FflA 1.7820 FC-19.6627 BSP 41797 S_120_6.2 R23 .0190 R13 .9757

BOE 2.8332 BRA .6315 6C316.889_ FSP _916 S6112048.3 862 437.5 THA 3.49

EARTH TO MARS

224.02 _44A 187.64 ECC .21527 INC 2.5553 vl 30.247

3.42 TAP 227.44 RCA 147.25 APO 228.04 V2 26.174

67.15 ETE 176.35 ZAC 77.70 ETC 257.38 CLF 42.90

2.00 VHp 4.271 DPA .49 RAp 164.78 ECC 1.1703

PO CST TIM INJ 2 LAT INJ 2 LONG

3245.8 -29.55 151.O3

2335.9 -29.54 83.29

3245.8 -29.55 151.03

2335.9 -29.54 83.29

2168.2 -32.50 71.11

2461.5 -26.67 91.90

ORBIT DETERMINATION ACCURACY

ST 5038.5 SR 591.3 SS 1470.6

CRT .9925 CflS -.9927 CST -.9767

LSA 5272.8 NSk 308.5 SSA 32.5

EL1 5072.5 EL2 71.9 ALF 6.65

1984



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 11 1994

HELIOCENTRIC CONIC

RL 147.30 LAL .00

RP 209.24 LAP -1.79

RC $12.461 6L 26.97

PLANETOCENTRIC CONIC

CS 10.256 VHL 3.202

LNCH AZNTH LW_H TIN(

72.64 9 20 11

10T.16 13 43 50

72.84 9 20 11

107.16 13 45 50

110.00 15 16 34

FLIGNT TIME 352.00 ARRIVAL DATE NOV ZS 1965

DISTANCE 764.595 EARTH TO NARS

LOL 79.00 VL 33.094 GAL .49 AZL 87.46 flCA 225.26 SNA 167.76 ECC .21567 INC 2.5152 vl 30.247

LOP $04.22 VlP 23.701 GAP -10.81 AZP 91.T7 TAL 2.72 TAp 227.98 RCA 147.27 APO 226.26 ¥2 26.196

GP -6.96 ZAL 91.46 ZAp 42.56 ETS 171.52 ZA( 66.05 ETE 176.32 ZAC 78.02 [TC 257.$5 CLP 42.09

DLA $2.74 RAL 172.97 RAO 6567.4 VEL II.474 PTH 1.99 VHP 4.36| DPA .54 RAp 165.27 ECC 1.1686

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

3810.50 -216.34 156.23 32.32 69.92 10 26 41 3210.5 -28.85 146.07

2967.65 -26.36 93.95 32.$1 69.81 14 36 17 2367.6 -26.84 85.50

3610.50 026.34 156.23 32.$2 69.82 10 25 41 3210.5 -28.85 148.07

2967.65 -26.33 93.65 32.31 69.81 14 33 17 2667.6 -26.84 85.50

2662.11 -32.06 73.53 34.24 77.44 16 I 16 2082.1 -35.45 64.57

110.00 12 49 37 3144.04 -20.89 104.62 29.98 62.31 13 39 1

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCuRACy

11)E Z.7461 TRA .7216 TC-17.2397 BAU 2.3653 $4;712161.0 SGR 821.9 $63 1149.5

ROE .3153 RRA .1913 RC3 -.7153 FAU .22U0 RRT .8397 _ .0281RTF .9754

FOE 1.9364 FflA 1.8462 FC-19,0947 Bile 42326 $6812_09;T R_ .0147 R13 .9754

BDE 2.7642 DRA .7442 0C317.2514 FSP 3T79 961|2_00.6 962 445.6 THA 3.25

LAUNCH DATE DEC 11 1964 FLIGHT TIME 354.00

HELIOCENTRIC CONIC DISTANCE 768.876

RL 147.30 LAL .DO LOt. 79.00 VL $3.100 6AL .39 AZL 87.52 HCA 226.50 SMA 187.88 ECC .21610

RP 209.04 LAP -1.90 LOP 305.47 VP 23.736 SAP -10.70 AZP R1.71TAL 2.00 TAP 228.50 RCA 147.29

RC 313.411 GL 66.64 r_p -6.72 ZAL 62.74 ZAP 41.76 ETS 17|. SS ZA( 64.96 ETE 176.29 ZAC 78.54

PLANETOCENTRIC CONIC

C3 10.176 VHL 3.190 DLA 31.87 RAL 173.89 RAO 9597.4 V[L !1.470 PTH 1.99 VHp 4.391DPA .57

LNCH AZI4TH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

T4.73 9 37 37 3T69.79 -25.71 152.67 $3.16 70.49 10 40 27 3169.8

105.27 13 36 T 3005.22 -25.70 96.27 33.15 70,47 14 26 12 2405.2

74.73 9 37 37 3769.79 -25.T1 152.87 33.16 70.49 10 40 27 3169.8

105.27 13 36 7 3005.22 -25.70 96.27 36.15 70.4T 14 26 12 2405.2

110.00 15 41 12 2617.68 -32.91 68.69 35.31 80,18 16 24 50 2017.7

110.00 12 31 42 3205.32 -16.91 106.27 29.05 60.98 13 25 6 2605.3

DIFFERENTIAL C_RECTION9 N|D-¢oURS[ EXECUTION ACCURACY

TOE 2.6759 TRA .8408 TC-17.5935 BAU 2.3951 SGT12337.8 _ 795.1 SG3 1111.7

ROE .3061 lIRA .1845 tiC3 -.6549 F_U .21760 RRT 08128 RI_ .9065 RTF .9754

FOE 1.7521 IRA 1.8995 FC-10.5131BSP 42963 $6612393.0 R23 .0102 R13 .9754

BDE 2.6914 BRA .9608 8C317.60§7 FSP 3649 $4;112354.7 84;2 453.5 THA 3.02

2544.0 -24.43 97.26

ORBIT DETERNINATION ACCtJHRACY

ST 4945.8 SR 576.0 SS 1376.0

CRT .9932 CRS -.9693 CST -.9723

LSA $156.2 NSA 314.1 $SA 33.1

ELI 4978.8 ELI 66.6 ALF 6.60

ARRIVAL DATE NOV 30 1965

EARTH TO MARS

|NC 2.4768 Vl 50.247

APO 228.48 V2 26.221

ETC 257.30 CLP 41.31

RAp 165.78 ECC 1.1675

INJ 2 LAT INJ 2 LONG

-26.13 144.73

-26.12 89.13

-28.13 144.73

-28.12 88.13

-35.91 39.30

-22.66 101.11

ORBIT DETERMINATION ACCURACY

ST 4843.9 SR 562.S 66 1265.6

CRT .9940 CRS -.9845 CST -.9673

LSA 5052.9 NSA 318.T $SA 33.6

ELI 4876.1 ELI 61.2 ALF 6.58

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.$0 LAL .00

RP 206.85 LAP -1.81

RE $14.329 GL 26.31

FLANETOCENTRIC CONIC

CS 10.106 VHL 5.179

LNCH AZNTN LNCN TIME

76.69 9 57 54

106.12 13 26 6

76.98 9 57 34

103.12 13 26 6

110.00 16 2 38

110.00 12 20 12

PLIGHT TIME 356.00

DISTANCE 773.220

LOL 79.00 VL 33.107 GAL .23 AZL 87.56 HCA 227.74

LOP 306.71 VP 23.770 GAP -10.79 AZP 91.64 TAL 1.28

GP -6.51 ZAL 64.06 ZAP 40.98 (TS 171.59 Z_E 63.90

DLA 30.96 RAL 175.14 RAG 6567.4 VEL 11.467 PTH 1.99

L-I TIME INJ LAT INJ LON6 INJ RT ASC |NJ AZNTH

$T21._? -25.05 148.95 $4.04 71.15

3050.95 -25.04 99.47 34.03 71.13

5721.3T -25.06 148.95 34.04 71.15

3050.95 -25.04 99.47 34.03 71.13

2562.96 -33.47 64.52 36.29 82.59

3257.36 -17.16 111.30 30.20 59.98

ARRIVAL DATE DEC 2 1965

EARTH TO MARS

SNA 188.00 ECC .21656 INC Z.4997 vl $0.247

TAp 229.02 RCA 147.29 APO 226.72 V2 26.245

ETE 176.26 ZAC 76.66 ETC 257.26 ELF 40.55

VNp 4.453 DPA .56 RAp 166.31 ECC 1.1663

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

10 59 35 3121.4 -27.39 140.84

14 16 57 2451.0 -27.36 91.36

10 59 35 3121.4 -27.39 140.64

14 16 57 2451.0 -27.38 91.36

16 45 21 1963.0 -34.13 55.34

IS 14 29 2657.4 -21.03 104.30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 2.6109 111A .9855 TC-17.STS6 BAU 2.4169 $GT12473.4 SGR 767.8 963 1071.4

ROE .2999 RRA .1988 RC3 -.5923 FAU .20797 RRT .7R71RRF .7836 RTF .9751

FOE 1.5950 FflA 1.9759 FC-17.6124 BSP 43683 _12497.0 R23 .0087 R13 .9791

BOE 2.6279 BRA .9994 9C317.8854 FSP 3550 96112488.5 S_ 463.0 THA 2.81

LAUN04 DATE OEC 11 1964 FLIGHT TIME 358.00

HELIOCENTRIC CCNIC DISTANCE 777.570

RL 147.30 LAL .00 L(_ 79.00 VI. 33.114 GAL .10 AZL 87.90 MEA 228.98 SNA 188.13 ECC .217D4

RP 208.67 LAP -1.61 LOP 307.96 V1P 25.803 SAP -10.88 AZF 91.58 TAL .$4 TAP 229.52 RCA 147.30

RC 315.238 GL 25.99 r_P -9.30 ZAL 85.43 ZAP 40.22 ETS |71.62 ZN[ 62.85 ETE 176.24 zAC 76.96

PLAN[TOCENTRIC CONIC

C3 10.053 VH1. 3.171DLA 30.07 RAt. 176.40 RAiD 6567.4 VEL 11.465 PTH 1.99 VHP 4.515 DpA .5?

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT INJ _ INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN

79.45 10 21 19 $G60.98 -24.39 144.18 34.97 71.81 11 22 19 3061.0

100.57 13 12 28 3109.15 -24.35 103.57 34.96 71.79 14 4 17 2509.2

79.45 10 21 19 3990.99 -24.39 144.18 34.97 71.81 11 22 19 3061.0

100.57 13 12 26 3109.15 -24.3S 103.57 34.99 71.79 14 4 17 2509.2

110.00 16 22 10 2514.06 -33.83 60.75 37.21 84.79 17 4 4 1914.1

110.00 12 10 4& 3304.08 -tS.SS !13.96 30,70 59.17 IS 5 50 2704.1

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.5127 TRA 1.09t2 TC-19.2549 BAU 2.4544 $6T12644.4 _ 742.2 S63 1040.0

ROE .2994 RRA .1902 RC3 _.5451FAU .20170 RRT .7786 _ .7579 RTF .9750

FOE 1.3619 FRA 1.9949 FC-17.3701 9SP 43911 SG612869,2 R23 -.0011 R13 .9750

BOE 2.5293 BRA 1.1156 9C318.2627 FSP 5390 S6112657.5 962 467.1 THA 2.61

ORBIT DETERMINATION ACCURACY

ST 4756.0 SIR 551.8 96 1212.2

CRT .9949 CR9 -.R761 CST -.9613

LSA 4930.0 NSA 326.1 SSA 34.2

ELI 4789.5 EL2 55.1 ALF 6.58

ARRIVAL DATE DEC 4 1965

EARTH TO MARS

INC 2.4041 vl 30.247

APO 228.96 V2 26.264

ETC 257.21CLP 39.81

RAp 166.85 ECC 1.1654

INJ 2 LAT INJ 2 LONG

-26.62 156.09

-26.61 95.49

-26.62 136.09

-26.61 95.49

-34.18 51.52

-19,5S 107.09

ORDIT DETERMINATION ACCURACY

ST 4605.8 SR 566.5 SS 1096.8

CRT .9957 CRS -.9667 CST -.9508

LSA 4753.2 NSA 332.3 SSA 35.2

ELI 4636.7 EL2 4g.2 ALF 6.62

1985



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 11 tg$4

HELIOCENTRIC C_IAIC

RL 147.30 LAL .OO

RP 208.49 LAP -1,82

RC 314.140 GL 25.65

PLANETOCENTRIC CON|¢

C3 tO.OlD VHL 3.164

LNCH AZMTM LNCM TIME

82.78 tO 52 SO

97.22 12 51 33

100.00 14 9 21

100.00 12 17 22

110.00 19 40 26

110.00 12 2 47

FLIGHT TIM( 560.00 ARRIyAL DATE DEC S 1965

DISTANCE 781.920 EARTH TO MARS

LOt. 79.00 VL 33.121 GAL -.04 AZL 87.63 HCA 230.25 SMA 188.25 ECC .21756 INC 2.3697 Vl 30.247

LOP 309.20 VP 23.835 GAP -10.97 kIP 91.5_ TAL 359.76 TAP 230.01 flCA 147.30 APO 229.21 V2 24.295

GP -6.10 ZAL 89.83 ZAP 39.48 ET8 171.64 ZJd[ 61.83 ETE 176.22 ZAC 79.26 (TC 257.17 CLP 39.08

DLA 29.15 RAL 177.69 RAO 6567.4 VEL 11.463 PTH 1.99 VHP 4.579 DpA .54 RAP 167.40 ECC 1.1647

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT tNJ 2 LONG

3576.70 -23.66 137.69 25.94 72.46 11 52 6 2976.7 -25.84 129.62

3191.78 -23.65 109.44 35.94 72.44 13 44 45 2591.8 -25.83 101.38

2942.21 -27.45 92.11 3T.06 77.69 14 58 24 2342.2 -28.87 83.59

3301.48 -19.96 116.10 34.46 67.27 13 12 24 2701.5 -22.86 108.51

2469.05 -34._6 57.25 38.10 86.85 17 21 35 1869.0 -34.12 48.01

3347.41 -14.03 118.39 31.31 58.50 12 58 34 2747.4 -18.09 109.64

DIFFERENTIAL C.4_RRECTION$ ORBIT DETERMINATZOAM ACCURACY

TOE 2.4510 TRA 1.2540 TC-18.4T07 BAU 2.4727 ST 4520.2 SR 533.4 SS 1069.7

ROE .2997 RRA .1955 RC3 -.4727 FAU .16911 CRT .9966 CRS -.9575 CST -.9451

FOE 1.2969 FRA 2.0943 FC-16.3550 BSP 44659 LSA 4662.9 MSA 341.6 SSA 35.6

BOE 2.4677 8RA 1.2691 8C318.476T FSP 3366 EL1 4551.4 EL2 43.8 ALF 6.71

MID-COURSE EXECUTION ACCURACY

8_712789.9 SrA 723.5 SG3 990.7

RRT .7420 RRF .7323 RTF .9744

S_,812790.4 fiE3 .0124 R13 .9744

86112781.2 $62 484.6 THA 2.41

LAUNCM DATE DEC 11 1964 FLIGHT TIME 362.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC _IC DISTANCE TSG.Z74 EARTH TO MARS

RL 147.30 LAL ,00 L_L 79.00 VL 33.129 GAL -,18 AZl. 87.66 HCA 231.48 SIAA 188.38 ECC .21810 INC 2.3365 vl 30.247

RP Z08.32 LAP -1.83 LOP 310.45 VP 23.88T GAP -11.08 AZP 91.46 TAL 359.02 TAp 230.49 RCA 147.29 APO 229.46 V2 26.304

tiC 317.035 GL 25.31 GP -5.92 ZAi. 88.27 ZAP 38.76 (TS 171.67 zAE 60.82 ETE 176.21 ZAC 79.56 ETC 257.12 CLP 38.38

PLAN[TOCENTMIC C_IC

C3 9.982 VHL 3.159 DLA 28.21RAL 179.00 RAO 6567.4 Vl[L 11.462 PTH 1.99 VHP 4.644 DpA .49 RAP 167.97 £CC 1.1643

LNCH AZMTH LNCH TIMI[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT IMJ 2 LONG

90.00 1R 19 17 3312.18 -24,36 118.49 37.40 75.08 13 14 29 2712.2 -26.16 110.30

90.00 11 35 12 3455.14 -21,51 128.01 36.46 71.13 12 32 47 2855.1 -23.89 1_0.15

100.00 14 42 44 2849,63 -28.82 85.48 38.41 80.99 15 30 14 2249.6 -29.37 76.80

100.00 11 54 28 3392.91 -17.45 121.73 34.75 65.34 12 50 59 2792.9 -20.63 114.38

110.00 16 57 48 2426.90 -34.16 53.97 36.99 88.79 17 38 14 1826.9 -33.95 44.73

110.00 11 55 52 3388.42 -12.56 118.66 32.01 57.94 12 52 20 2788.4 -16.70 112.00

DIFFERENTIAL C_RRF..CTZ_ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3519 TRA 1.5841 TC-18.7663 BAU 2.5050 SGT12920.8 S_ 703.2 8G3 962.5 ST 4384.7 SR 521.6 SS 971.9

ROE .2798 RflA .1992 RC3 -.4309 FAU .18368 RflT .7201RRF .7034 RTF .9749 CRT .9972 CflS -.9387 CST -.9315

FOE 1.1159 FRA 2.1000 FC-15.9310 BSP 4-4988 $6812939.7 R23 .0008 R13 .9749 LSA 4488.5 MSA 346.1 9SA 36.3

BDE 2.3683 BRA 1.3999 BC318.7713 FSP 3161 S6112930.5 862 487.6 THA 2.25 EL1 4395.6 EL2 38.9 ALF 6.80

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .00 LOL

RP 2O8.tE LAP -1.83 LOP 311.70 VP 23.897 GAP -11.14 AZP 91.40 TAL 356.24 TAP 230.96 RCA 147.28 APO 229.73 V2 26.323

RC 317,984 GL 24.96 GP -5.74 ZAL 69.74 ZAP 38.06 ETS 171.69 ZkE 59.83 ETE 176.19 ZAC 79.84 ETC 257.06 CLP $7.69

PLANETOC(MTRIC CON|C

C3 9.967 VML 3.157 DLA 27.25 RAL 180.32 RAD 8567.4 VEL 11.461 PTH 1.99 VHp 4.709 OpA .42 RAp 188.56 ECC 1.1640

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT _J LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 10 51 3180.45 -26.59 tOT.96 39.15 79.90 14 3 31 2560.4 -27.72 99.47

90.00 lO 54 13 3606.30 -17.88 137.61 36.42 67.67 11 54 19 3006.3 -20.75 130.11

100.00 15 9 9 2779.05 -29.2T 80.33 39.59 85.62 15 55 28 2179.1 -29.84 71.57

100.00 11 38 39 3462.91 -15.42 125.93 35.27 64.07 12 36 18 2862.9 -18.78 118.75

110.00 17 14 27 2386.94 -34.16 50.85 39.88 90.64 17 54 14 1786.9 -33.71 41.63

110.00 11 49 47 3427.79 -11.12 120.81 32.60 57.47 12 46 55 2827.8 -15.34 114.24

FLIGHT TIME 364.00 ARRIVAL DATE DEC 10 1965

OISTANCE 790.630 EARTH TO MARS

79.00 VL 33,138 GAL -.32 AZL 67.70 HCA 232.75 SMA 188.51 ECC .21867 INC 2.3044 Vl 30,247

DIFFERENTIAL C_RRECTIO$AS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2589 111A 1.5336 TC-19.0054 BAU 2.5330 86T13082.9 Sr, AR 685.7 SG3 928.3 ST 4221.3 SR 513.6 SS 897.2

ROE .2750 RRA .1978 RC3 -.3815 FAU .17831 RRT .6925 RRF .6731 RTF .9750 CRT .9974 CRS -.9146 CST -.9158

FOE .9689 FflA 2.1281 FC-15.3138 BSP 45525 86813080.9 R23 -.0041 R13 .9750 LSA 4331.5 MSA 353.8 98A 36.9

BDE 2.8733 ERA 1.5483 8C319.0092 FSP 3060 9611307t.8 862 494.3 TMA 2.08 EL1 4252.3 EL2 36.9 ALF 6.92

LAUNCH DATE DEC 11 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC COliC

RL 147.30 LAL .00

RP 208.01 LAp -1.94

RC 318.808 St. 24.81

PLANETOCENTfl|C CONIC

C3 9.967 VItL 5.157

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 13 42 17 3073.49 -27.48

90.00 10 33 29 3993.24 -15.55

100.00 15 32 17 2718.85 -29.64

100.00 11 26 10 3523.11 -13.59

110.00 17 30 34 2348.76 -34.11

110.00 11 44 22 3465.98 -9.72

DIFFEflENTIAL C_RECTION8

TOE 2.1832 TRA 1.9937 TC-19.2024 BAU 2.5592

ROE .2711 RflA .1998 RC3 -.3328 FAU .16867

FOE .8286 FRA 2,1643 FC-14.6505 BSF 45999

BD( 2.1801 BflA 1,7053 8C319.2053 FSP 2941

DISTANCE 794.988 EARTH TO MARS

LOt. 79.00 VL 33.145 GAL -.48 AZL 87.T3 HCA 233.98 SMA 188.83 ECC .21928 INC 2.2733 vl 30.247

LOP 312.95 VP 23.927 GAP -11.23 AZP 91.34 TAt. 357.44 TAp 231.42 RCA 147.27 APO 230.00 V2 26.341

GP -5.58 ZAL 91.25 ZAP 37.38 ETS 171.71 ZA( 58.85 ETE 176.18 ZAC 80.13 ETC 257.01 CLP 37.02

OLA 28.27 RAL 181.67 RAD 6567.4 YI[L 11,461PTH 1.99 VHP 4.776 OFA .34 RAP 169.15 ECC 1.1640

INJ 1.._46 INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

101.75 40.46 82.89 14 33 30 2473.5 -28.18 93.15

142.93 36.91 66.03 11 35 2 3093.2 -18.66 135.63

75.89 40.70 65.93 16 17 36 2118.9 -29.89 67.10

t29.4T 35.94 63.12 12 24 53 2923.1 -17.09 122.43

47.86 40.78 92.40 18 9 43 1748.8 -33,40 38.69

122.87 33.67 57.07 12 42 8 2866.0 -13.99 116.38

MID-COURSE E10[CUTIOi_ ACCURACY ORBIT 0ETERMINATION ACCURACY

$GT13197.4 SGR 670.5 SG3 893.8 ST 4074.S SR 508.7 SS 832.0

RRT .6824 RRF .6419 RTF .g747 CRT .9969 CRS -.881g CST -.8954

SG913214.4 R23 -.0064 R13 .g747 LSA 4173.2 MSA 364.9 SSA 37.3

36113204.9 862 502.0 THA 1.93 EL1 4105.7 EL2 39.3 ALF 7.07

1986



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUtICN DATE DEC 11 I984 PLIGHT TIN( 368.00 ARRIVAL DATE DEC 14 1945

HELIOCEHTRIC CONIC DI3TANC[ 799,348 EARTH TO MARS

RL 147.30 LAL .DO LOL 79.00 VL 33.150 GAL -.81 AZL 67.T6 HCA 235.23 SMA 188.78 (CC .2189Z INC 2.2431 Vl $0.247

RP 207.88 LAp -1.84 LOP 314.21 VP 23.956 GAP o11.32 AZle 91.E6 TAL 3_.63 TAp 231.67 RCA 147.Z5 APO 23D.28 V2 28.357

RC 319.685 GL 24.25 r,P -5.42 ZAL 92.79 ZAP _kS.T2 [TS 171.T3 ZA( 57.89 ETE 176.17 ZAC 80.41 ETC 256.96 CLP 36.57

PLAN(TQCENTRIC CONIC

C$ 8.R83 VHL 3.18D DLA 25.27 RAIL 183.02 RAO 8567.4 VEL 11.462 PTH 1.99 VHP 4.844 DPA .24 RAp 169.77 ECC 1.1643

LNCH AZI4TM LNCH TIN( L-I TIN( INJ LAT INJ L_lIG INJ RT A$C INJ AZMTH |NJ T|N( leo CST TIM INJ 2 LAT INJ 2 LONG

90.0D 14 6 16 3004.0S -27.97 96.73 41.66 65.36 14 58 20 2404.1 -28.31 88.08

RO.OO 10 18 ZO 3763.30 -13.57 147.12 3T.59 64.91 11 21 3 3183.3 -16.R4 139.87

100.00 15 53 25 _85.01 -H.99 71.90 41.79 68.02 16 37 50 2065.0 -29.79 63.10

1OO.00 11 15 51 357T.58 -11.89 132.62 36.74 62.37 12 15 29 ZR77.6 -15.50 !_5.89

110.00 17 46 13 2512.03 -33.97 45.01 41,70 94.09 16 24 47 1712.0 -53.03 35.89

110.OO il 39 31 3503.32 -6.33 124,67 34.61 56.73 12 37 55 2903.3 -12.85 118.44

DIFFERENTIAL C_RRECTIOII$ MID-COURSE EXECUTION ACCURACY

T0E 2.0839 TItA 1.8574 TC-19.3779 BAU 2.$865 SG713335.0 _ 657.1 SG3 860.3

RDE ,2880 RllA .2013 RC3 -,2854 FAU .18136 RRT ,63121_ ,S094 R1Y ,9746

FDE .8_Jt) FRA R.1936 FC-13.R937 89P 46459 S681335|.2 R23 -.(X)86 R13 .9746

60E Z,0812 BRA 1.8643 BC319,3800 FSP Z621 S6113341,5 SG2 509,4 THA 1,78

LAUNCH DATE DEC 11 1904 FLIGHT TIN[ 370.00

HELIOCENTRIC CONIC DISTANCE 603.709

RL 147.$0 LAL .00 LOL TD.0O VL 33.158 GAL -.76 AZL 87.79 HCA 236.49 SMA 188.90 ECC .22060

RP 207.73 LAP -1.65 L(_ 315.46 VP 23.983 GAP -11.41 A2P 9|.22 TAL 355.81 TAp 232.30 RCA 147.23

RC 320.558 GL 23.87 GAP -5.27 zAL 94,36 ZAP _6.0T ETS ITl,T5 ZAE 56,95 ETE 176.16 ZAC 80.68

PLkNETOC(NlrRIC CONIC

C3 10.014 VHL 3.165 DLA 24.26 RAL 184.39 RAID 6567.4 VEL 11.463 PTH 1.99 VHp 4.912 DpA .12

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZi4TH INJ TIME PC) CST TIN

90.00 14 31 _ 2943.83 -20.22 92.34 42.82 87.55 15 20 26 2343.8

90.00 10 8 9 3024.79 -11.77 150,73 38,40 64.D6 11 9 53 3224.8

100.00 16 13 11 2815.54 -29.89 68.23 42.86 89.96 16 56 47 2015.5

100.00 11 • O 3826.30 -10.26 135.52 37.63 61.78 12 7 29 3028.3

110.Oe 1O 1 32 2278.57 -33.78 42.26 42.63 95.70 18 39 29 1876.6

110.00 11 35 9 3540.04 -6.95 126.82 35.62 56.45 12 34 9 2940.0

DIFFERENTIAL CGRRI[CTIONS MID-C.OUR�_ EXECUTION ACCURACY

1.9800 TOA 2,02116 TC-19,5146 BAU 2,6129 SGTI$48T,7 SGR 645,6 $1;3 627.6

RD( ,285R I_A ,20L_ Re3 -,2401 FAU ,_$419 RRT ,5989 RRI r ,5762 RTF ,9744

FOE • 5789 FRA 2.2218 FC-13. 3_8 RIP 46935 844813483.2 R23 -.0103 R13 .9744

ROE 1.9787 6RA 2.0387 8C319.5183 FSP 2715 _K, 113473.3 SG2 516.8 THA 1.65

ORBIT DETERMINATION ACCURACy

ST 3923.2 SR 501.0 S$ 774.2

CRT ,9955 CR8 -.8397 CST -.8711

LSA 4012.3 MSA 376.4 98A 37.8

EL1 3954.7 [L2 47.D ALF 7.25

ARRIVAL DATE DEC 16 1965

EARTH TO MARS

II_ 2.2138 Vl 30.247

APO 23D.57 V2 28.373

ETC 256.90 CLP 35.73

RAP 170.39 ECC 1.1648

INJ 2 LAT INJ 2 LONG

-28.28 83.87

-15.18 143.T0

-L_).58 5R.44

-13.97 128.88

-32.6D 33.21

-11.32 12D.45

ORBIT DETERMINATION ACCUNACY

ST 3768.4 Sit 498.2 SS 724.4

CflT .i927 CRS -.7853 CST -.8414

LSA 3849.4 MSA $90.1 8SA 38.1

EL1 3800.5 EL2 59.5 ALF 7.45

LAUMCH DATE DEC 11 IR64

H[LI¢CEMTRIC CONIC

RL 14T,3Q LAL .DO

RP 2QT,8O LAP -1.85

RC $21.425 GL 23.49

FLAN(TQCENTRIC COMIC

C3 10.082 VHL 5.172

LHCH AZMTH LN_H TIN(

RO.00 14 52 38

RO.0O R 55 53

100.00 18 31 ST

100.00 10 59 15

110.00 10 18 31

110.00 11 31 11

PLIGHT TIN( 372.00 ARRIVAL DATE DEC 18 1965

DISTANCE 606.070 EARTH TO MARS

LOL T9.O0 VL 33.165 GAL -.91AZL 87.01HCA 237.74 SMA 189.05 (CC .22131 INC 2.|859 Vl 30.247

LOP 318.72 vP 24.010 GAP -11.50 AZ1P 91.17 TAL 354.98 TAp 232.72 flCA 147.19 APO 230.86 vZ 28.388

GP -5.12 ZAL 95.95 ZAP 35.44 ETS 171.76 ZA( 58.02 ET( 176.15 ZAC 80.96 (TC 256.85 CLP 35.11

DLA 23.23 RAt. 185.77 RAD 6567.4 VEL 11.465 PTH 1.99 VHP 4.962 OpA -.01 RAp 171.05 ECC 1.1856

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2889.53 -28.31 88.37 43.95 69.53 IS 40 48 2289.5 -20.08 79.71

3680.99 -10.07 153.99 39.33 63.40 11 O 34 5281.0 o13.57 147.06

2589.35 -29.85 64.79 43.93 91.76 17 14 48 1969.4 -29.28 58.03

3676.41 -8.72 138.24 38.61 61.29 12 O 32 3076.4 -12.48 131.47

2242.21 -33.50 39.61 43.60 97.25 56 53 53 1642.2 -32.15 30.64

3578.32 -5.58 128.74 3S.69 56.22 12 30 47 _76.3 -9.98 122.41

DIFFERENTIAL C(_NECTIONs

TOE 1.853R TRA 2.20G$ TC-19.6152 6AU 2.6389

ROE .2841 ImA .2039 RC3 -.1967 FAU .14?19

FOE .4807 FRA 2.2434 FC-12.6634 BSIP 47439

BDE 1.8725 RRA 2.2157 8C319.6182 FSP 2812

LAUNCH DATE DEC 11 1_4

HELIOCENTRIC Q_NIC

RL 14?.30 LAL .00

Im 207.40 LAP ol.65

RC 322.21_ GL 25,10

pLAN(TOC(NTRIC CONIC

C3 10,121 VHt. 3.182

LNCH AZI4TH LNCH TIN(

R0.00 15 12 37

RO.OO 9 48 59

100.00 18 49 54

100.00 10 52 _J_

110.00 18 31 12

llO.OO 11 27 34

MID-COURSE EX(CUTION ACCURACY

SGT1359T.1 SGR 635.3 SG3 795.1

RRT .5859RRF _5415 RTF .9741

$68136|2,0 R23 -.0127 R13 .9741

S6113801,9 SG2 523.6 THA 1.52

FLIGHT TIME 3?4.00

DISTANCE 812.432

LQA. 79.00 Vt. 33.173 GAL -1.07 A_ 87.84 _ 239.00 Sl4A 189.16 ECC .22207

LOP 317.98 VP 24.036 GAP -11.58 AZP 91.11TAL 354.13 TAp 233.13 RCA 147.18

GAP *4.99 ZAL 97.58 ZAP 34.82 ETS 171.78 ZAE 55.11 ETE 176.14 ZAC 81.23

OLA 22.19 RAL 187.18 RAD 8567.4 VlEL 11.468 PTH 1.99 VHP 5.052 DpA -.15

L-I TIN( INJ LAT INJ LOIG INJ fit A$C INJ AZMTH INJ TIME PO CST TIM

2839.46 -28.29 84.71 45,09 91.37 15 59 56 2239.5

3R33.67 -9.45 157.01 40.34 62.87 10 52 32 3333.7

2525.74 -ZD.TI 61.56 45.02 93.46 17 32 O 1925.7

3722.62 -7.19 140.85 39.66 60.91 11 54 25 3122.6

L_Oe.84 *33.18 3T.06 44.59 96.73 19 8 1 1608.8

3612.29 -4.22 130.63 37.02 56.05 12 27 46 3012.3

DIFFERENTIAL CCmI_CTION8

TDE 1.7439 TRA 2.31101 TC-19.6830 9AU 2.6653

ROE .2634 RRA .2045 RC3 -.1556 FAU .14049

FOE .3540 FNA 2.2614 FC-12.0061 9SlP 47898

ROE 1.7837 RRA 2.5988 8C319.6836 F_P 2500

ORBIT DETERMINATION ACCI._RACY

ST 3611.6 SiR 492.0 SS 680.6

CRT ,9878 CRS -,7158 CST -.8050

LSA 3685,5 MSA 405.9 SSA 38.3

ELI 3644.2 EL2 76.0 ALF 7.67

ARRIVAL DATE DEC 20 1965

EARTH TO MARS

IN( 2.1575 Vl 30.247

APO 231.17 V2 26.402

ETC 258.79 CLP 34.51

RAP 171.88 ECC 1.1867

INJ 2 LAT INJ 2 LONG

-2?.80 76.08

-12.02 150.16

-28.91 52.05

-11.02 134.13

-31.62 28.18

-8.85 124.34

ORglT DETERMZNATION ACCURACY

ST 3455.8 SIR 48g.0 SS 647.3

CRT .8001 CRS -.6347 CST -.7662

L3A 3524.3 NSA 422.8 SSA 58.4

EL1 3488.9 EL2 96.1 ALF 7.90

MID-COURSE E_CUTION ACCURACY

SGT13728.2 _ G2G.7 SG3 763.8

RRT .5321RRF .5087 RTF .9740

S6613740.5 R23 -.0146 R13 .973g

S6113730.2 SG2 530.5 THA 1.3g

1907



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 196,4)

LAUNCH DATE OEC 11 |964

HELII_[NTRIC CDNIC

RL 147.30 LAL .00

9P 20?.38 LAP -1_85

RC 323.141 6L 22.70

PLANETOCENTRIC CONIC

C3 10.113 VHL 3.198

LNCH AZMTH LNCH TIME

80.00 13 31 38

90.00 9 39 7

100.00 17 7 14

100.00 10 48 10

110.00 18 4S 38

110.00 11 24 13

FLIGHT TIM( 376.00 ARRIVAL DATE DEC 22 1965

DISTANCE 816.795 EARTH TO MARS

LQL T9.00 VL 33.180 GAL -1.23 AZL 87.87 HCA 240.28 SMA 189.30 ECC .22266 INC 2_1304 vl 30.247

LOP 319.24 VP 24.061 GAP -11.67 AZP 91.08 TAL 353.27 TAp 233.53 RCA 147.1I APO 231.48

GP -4.86 ZAL 89.22 ZAP 34.22 ET3 171.79 ZAE 54.21 ETE 178.13 ZAC 61.49 (TC 256.74

BLA 21.13 RAL 188.55 RAD 6567.4 VEL 11.472 PTH 1.99 VHP 5.124 DPA -.30 RAP 172.34

L-I TIME INJ LAT ZNJ L(_G INJ RT ASC INJ AZI4TH lNJ TIME PO CST TIM INJ 2 LAT

279Z.83 -28.18 81.29 46.23 93.08 16 18 8 2192.6 -27.44

3983.83 -6.88 159.87 41.43 62.46 IO 45 31 3383.8 -10.52

2484.27 -29.50 58.49 46.12 95.08 17 48 38 1884.3 -28.49

3767.42 -S.TO 143.32 40.78 60.61 1I 48 $8 3167.4 -9.58

2178.41 -32.82 34.59 45.61 100.15 19 21 54 I576.4 -31.07

3648.05 -2.86 132.30 39.02 55.92 12 25 4 3048.0 -7.31

V2 26.416

CLP 33.92

ECC 1.1381

INJ 2 LONG

72.70

153.07

49.84

136.67

25.81

126.23

DIFFERENTIAL C_RRECTION8

TOE 1.6311 TRA 2.5815 1C-19.7103 BAU 2.6912

ROE .2633 RflA .2050 tiC3 -.1161 FAU .13383

FOE .2520 FRA 2.2781 FC-11.3484 BSP 48401

DOE 1.6322 BRA 2.5896 8C319.7109 FSP 2414

LAUNCH DATE DEC 11 1984

HELIOCENTMIC C_IC

fib 147.30 LAL .DO

RP ZOT.Z8 LAP -1.83

RC 323.990 GL 22.29

PLAN(T_ENTRIC CONIC

C3 10.316 VHL 3.212

LNCH AZMTH LMCH TIME

90.00 IS 48 48

90.00 9 32 5

100.00 17 24 1

100.00 10 40 33

110.00 18 58 49

110.00 11 21 14

DZFFEREMTIAL CORRECTIO_I$

TOE 1.5164 TRA 2.7812 TC-19.6935 8AU 2.7161

ROE .2840 RRA .2052 RC3 -.0786 FAU .12736

FDE .1578 FRA 2.2877 FC-10.6890 8SP 48869

BOE 1.5393 8RA 2.7887 BC319.8937 FSP 2314

MID-COUR9E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G713852.0 SGR 619.4 363 732.8 ST 3303.1 SR 486.7 SS 622.0

RRT .4977 RRF .4712 RTF .9736 CRT .9688 CRS -.5395 CST -.7234

S_13865.8 R23 -.0t63 R13 .9736 LSA 3367.1HSA 442.4 SSA 38.4

S6113855.4 SG2 537.1 THA 1.28 EL1 3336.6 ELI 119.4 ALF 8.13

FLIGHT TIME 378.00 ARRIVAL DATE DEC 24 1965

DISTANCE 821.156 EARTH

LOL 79.00 YL 33.188 GAL -1.39 AZL 87.90 HCA 241.52 SMA 189.43 ECC .22389 INC

LOP 320.30 VP 24.083 GAP -11.76 AZP 81.00 TAL 352.39 TAP 233.92 RCA 147.06 APO

GP -4.73 ZAL 100.89 ZAP 33.64 [TS 171.80 ZAE 53.33 ET[ 176.13 ZAC 81.76 (TC

TO MARS

2.1040 vl 30.247

231.81 V2 28.428

236.68 CLP 33.34

DLA 20.06 RAL 189.95 RAD 6567.4 VEL 11.476 PTH 1.99 VHP 5.196 DpA -.47 RAp 173.01ECC 1.1698

L-_ TIME IMJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2748.40 -27.96 78.07 47.39 94.68 16 35 38 2148.4 -27.02 69.53

4032.12 -5.36 162.59 42.59 62.15 10 39 17 3432.1 -9.04 155.65

2444.80 -29.23 §3.38 47.25 96.57 18 4 43 1844.6 -28.01 46.98

3811.14 -4.24 143.73 41.96 60.38 11 44 4 321{.1 -8.13 139.13

2144.85 -32.42 32.22 48.86 101.50 19 35 34 1544.8 -30.49 23.5S

3683.87 -1.$0 134.36 40.27 65.83 12 22 37 3083.7 -5.97 128.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13973.3 8GR 813.4 SG3 702.4 ST 3157.9 8R 485.3 SS 605.7

RRT .4833 RRF .4355 RTF .9733 CRT .9526 CRS -.4334 CST -.6816

SG813986.8 R23 -.0181 R13 .9733 LSA 3218.3 MSk 464.1 SSA 38.3

8G113976.2 8G2 543.5 THA 1.17 ELi 3191.6 EL2 146.0 ALF 8.35

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 14T.30 LAL .O0

RP 20T.18 LAP "1.85

RC 324.833 GL 21.86

PLANETOCENTDIC CONIC

CS 10.440 VHL 3.231

LNCH AZMTH LNCH TIME

gO.D0 16 7 22

90.00 9 25 42

100.00 IT 40 20

100.00 10 35 25

110.00 19 13 48

110.00 11 18 27

FLIGHT TIME 380.00 ARRIVAL DATE DEC 26 1965

DISTANCE 825.517 EARTH TO MARS

LOt. 79.00 VL 33.195 GAL -1.55 AZL 87.92 HCA 242.79 SMA 189.57 ECC .22437 INC 2.0782 vl $0.247

LOP 321.77 VP 24.108 GAP -11.85 AZP 90.95 TAL 351.51 TAP 234.29 RCA 147.00 Apo 232.14 V2 23.439

GP -4.62 ZAL 102.57 ZAP 33.06 ET3 171.80 ZAE 52.46 ETE I76.12 ZAC 82.02 ETC 256.63 CLP 32.76

DLA 18.98 RAL 191.36 RAD 8567.4 VEL I1.482 PTH 2.0D VHP 5.270 DpA -.65 RAP 173.69 ECC 1.1718

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lHJ 2 LONG

2708.35 -27.89 75.02 48.57 96.19 16 32 28 2106.4 -26.54 66.54

4078.98 -3.86 165.22 43.82 61.93 10 33 41 3479.0 -7.59 158.52

2408.54 -28.90 52.80 48.40 98.0D 18 20 27 1806.5 -27.49 44.28

3854.03 -2.79 148.10 43.23 60.23 11 39 39 3254.0 -6.73 141.53

2114.12 -31.98 29.93 47.75 102.78 19 49 2 1514.1 -29.89 21.34

3719.21 -.14 136.22 41.57 55.82 12 20 26 3119.2 -4.82 130.00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3977 TRA 2.9859 TC-19.6433 8AU 2.7418 8671408307 SGR 608,3 SG3 672.7 3T 3018.1 SR 484.7 SS 597.4

ROE .2655 flflA .2051 RC3 -.0431 FAU .12104 RflT ,4283 RRF .4000 RTF .9728 CRT .9303 CRS -.3272 CST -.6449

FOE .0708 FRA 2.2958 FC-10.0387 8SP 49334 S6814306.8 R23 -.0192 R13 .9728 LSA 3076.0 MSA 487.4 SSA 38.1

BOE 1.4227 8RA 2.9930 8C319.6433 FSP 2222 S6114096.1 SG2 549.8 THA 1.06 EL1 3051.7 ELI 173.8 ALF 8.53

LAUNCM DATE DEC 11 1964

MELIOCENTMIC C_IC

FLIGHT TIME 382.00 ARRIVAL DATE DEC 28 1965

DISTANCE 829.876 EARTH TO MARS

RL 147.30 LAL .00

RP 207.08 LAP -1.85

RC 325.671 GL 21.45

PLAH(TOCENTR|C CONIC

C3 10.588 VHL 3.254

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT

90.00 18 24 22 2666.20 -27.36

90.00 9 18 54 4124.74 -2.39

100.00 17 SI 15 2369.92 -28.52

100.00 10 30 42 3896.25 -1.36

110.00 19 27 34 2084.23 -31.50

110.00 11 15 53 3754.71 1.22

DIFFERENTIAL CCRRECTION3

TOE 1.2759 TRA 3,1986 TC-19.5521 BAU 2.7671

ROE .2876 RflA .2047 RC3 -.0099 FAU .11493

FOE -.0118 FRA 2.2994 FC3-9.3890 83P 49805

BDE 1.3037 BRA 3.2053 BC319.5521 FSP 2133

LOL 79.00 VL 33.203 GAL -t.72 AZL 87.95 HCA 244.05 SMA 189.71 ECC .22549 INC 2.052g 91 30.247

LOP 323.03 VP 24.129 GAP -11.94 AZP 90.90 TAt. _50.60 TAp 234.65 RCA 146.93 APO 232.49 V2 26.449

GP -4.51 ZAL 104.27 ZAP 32.51 ETS 171.81 ZAE 51.60 ETE 176.11 ZkC 82.28 ETC 256.57 CLP 32.23

DLA 17.89 RAL 192.76 RAD 6567.4 VEL 11.488 PTH 2.00 VHP 5.345 DPA -.85 RAP 174.39 ECC 1.1742

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.13 49.77 97.60 17 6 48 2066.2 -26.02 63.72

167.78 45.11 61.78 10 28 38 3524.7 -6.15 161.12

50.14 49.58 99.33 18 35 45 1769.9 -26.93 41.70

150.42 44.54 60.14 11 35 38 3296.3 -5.33 143.87

27.73 48.87 104.01 20 2 18 1484.2 -29.26 19.24

138.07 42.93 55.84 12 18 28 3154.7 -3.27 131.86

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT14211.2 $GR 604.6 SG3 643,7 ST 2889.2 SR 484.7 SS S95.6

RRT .3937 RRF .3644 RTF .9723 CRT .9002 CRS -.2164 CST -.6145

SG814224.1 R23 -.0207 R13 .9723 LSA 2944.g MSA 512.9 SSA 37.7

S6114213.2 SG2 355.7 THA .96 EL1 2922.I EL2 208.7 ALF 8.63

lg88



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OAYE DEC 11 1954

HELIOCENTRIC C_IC

RL 147.30 LAL .00 LOt. 79.00 VL S$.211 GAL

RP EOT.O0 LAP -|.84 LOP $24.30 VP 24.150 GAP -12.04 AZP 90.85 TAL 549.Sg TAp 235.00 RCA 146.28

RC $ZS.503 GL 20.29 GP -4.40 ZAL 105.98 ZAP 31.96 ETS I71.81 Z_ 50.75 ETE 176.10 ZAC 82.54

PLAN[TOCEMTRIC C(_41C

C3 10.T54 _q4L 3.2?R DLA |G.?S RAL 194.16 RAO 6567.4 V[L 11.495 PTH Z.O0 VHp 5.420 DPA -1.05

LNCH AZI4TH LNCH TIME L-| TIRE |NJ LAT

RO.O0 19 40 54 2427.73 -26.g$

90.00 9 14 33 4169.$1 -.94

100.00 10 I1 47 2534.R3 -28.10

tO0.O0 10 28 21 5t)37.95 .05

110.00 19 41 7 2055.15 -31.01

110.00 11 13 31 $790.19 2.58

FLIGHT TINS 384.00 ARRIVAL DATE DEC 50 1965

DISTANCE $34.284 EARTH TO MARS

-1.90 AZL 87.97 HCA 245.31 SMA 189.85 (CC .22645 INC E.OERZ Vl 30.247

APO 232.|4 VZ 26.459

ETC 25S.52 CLP 31.69

RAp 175.10 ECC 1.1770

INJ lONG INJ RT ARC INJ AZNTH INJ TIH[ PO CST TIM IHJ 2 LAT INJ E LONG

69.38 51,01 9D.95 17 24 42 2027.7 -25.4? 61.05

170.29 4E.47 61.70 10 24 3 5569.6 -4.72 183.$4

47.60 50.79 100.63 18 50 42 I734.6 -26.35 32.23

152.70 45.91 60.11 11 3I 59 3338.0 -3.93 146.17

25.61 50.02 105.17 20 15 22 1455.1 -28.61 17.23

139.92 44.34 55.90 12 16 41 3190.2 -1.92 133.7E

DIFFERENTIAL C_RRECTION8

TO( 1.1526 TRA 3.4189 TC-19.41R8 BAU 2.7918

RDE .ZT04 RRA .2089

FOE -.DOTS FRA _.2t)T5

ROE 1.1039 mRA 3.42S0

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL _47.30 LAL .00

RP i0ti.93 LAP -1.84

RC 32T.330 GL 20.54

PLAN[_OCENTRIC CoI41C

C3 10.946 VHL 3.300

LNCH AZI4TH LNCH TIRE

90.00 16 ST 0

00.00 9 S _e

100.00 18 27 0

100.00 10 22 19

110.00 19 54 28

110.00 11 15 20

NIO-COUflS( EXECUTION ACCURACY

SG714524.9 SGR 601.6 SG5 614.9

tiC3 .0214 FAU .10889 RRT .3591 RRF .3287 RTF .9718

FC3-9.7659 8SP 50276 SG814337.2 223 -.0226 R13 .9718

BC319.4182 FSP 2043 S6114326.8 SG2 561.4 THA .87

FLIGHT TINE 386,00

DISTANCE 836.589

L_. 79.00 VL 33.219 GAL -2.08 A_L 88.00 HCA 246.58 SNA 129.99 ECC .22747

LOP 325.56 VP 24.170 GAP -12.13 AZP 90.DO TAL 548.76 TAp 235.34 RCA 146.77

GP -4.30 ZAL 107.70 ZAP 31.43 [TS 171.31 ZAE 49.22 ETE 176.10 ZAC 82.80

DLA 15.69 RAL 195.56 RAD 6567.4 VEL 11.504 PTH 2.00 VHp 5.497 OPA -1.27

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ A_4TH INJ TIM( PO CST TIN

2590.20 -26.57 f_S.T5 52.27 100.18 17 40 11 1990.R

4213.77 .48 IT2.TS 47.88 61.69 10 t9 52 3613.8

2500.58 -27.65 45.17 52.03 105.83 19 S 20 170D.6

3979.22 1.45 154.97 47.34 60.14 11 28 39 3379.2

2026.89 -30.48 23.57 51.22 106.27 20 28 15 1426.9

3825.68 3.93 141.70 45.60 56.02 12 15 6 3225.7

DIFFERENTIAL CGRRECTION$

TOE 1.02R7 TRA 3.8459 TC-19.2545 BAU 2.9176

ROE .2739 RRA .2022 RC3 .0502 FAU .10309

FOE -.IS74 FRA 2.2932 FC5-2.1541 BSP 50735

DOE 1.0621b BRA 3.6516 9C319.2548 F_P I958

ORBIT DETERMINATION ACCURACY

ST 2775.R SR 485.5 SS 598.9

CRT .6610 CRS -.1094 CST -.5940

LSA 2229.7 MSA 539.1 SSA $7.2

EL1 2807.4 EL2 244.1 ALF 0.65

MID-COURS£ ExEC_ ACCURACY

$GT14459.2 SGR 599.5 $63 587.3

RRT .3251 RtF .2937 RTF .9711

S681445t.7 R23 -.0237 RI$ .9711

S6114440.5 SG2 566.8 THA .77

ARRIVAL DATE JAN I 1966

EARTH TO MARS

INC 2.0059 vl 30.247

APO 233.21 V2 26.457

(TC 256.47 CLP 51.17

RAP 175.81 (CC 1.1801

INJ 2 LAT INJ 2 LONG

-24.99 58.42

-S.31 166,12

-25.T4 _.89

-2.55 148.45

-27.95 15.29

-.56 135.57

ORBIT DETERMINATION ACCURACY

ST 2679.3 SR 486.9 SS 606.?

CRT .3114 CRS -.0096 CST -.5678

LSA 2731.8 NSA 565.6 8SA 36.6

EL1 2708.6 EL2 281.5 ALF 0.46

LAUNCH DATE DEC 11 1964

HELIOCENTRIC CONIC

RL 147.30 LAL .OO

RP R05.96 LAP -t.83

RC 528.152 GL 20.06

PLAN(yOCENTRIC CONIC

C3 11.142 YML 3.$41

LNCH AZMTH LNCN TIME

90.00 17 12 43

20.00 R 5 4

100.00 16 41 53

100.00 10 18 35

110.00 20 7 32

110.00 11 9 19

FLIGHT TIN( $86.00 ARRIVAL DATE JAN 3 lESS

DISTANCE 842.942 EARTH TO MARS

LOL ?g.oo VL 33.226 GAL -2.26 AZL 88.02 HCA 247.85 $NA 190.13 ECC .22851 INC 1.9801 vl SO.24?

LOP 322.01 VP 24.189 GAP -12.22 AZP 90.75 TAL $47.02 TAp 255.$7 RCA 146.68 APO 235.50 V2 26.474

GP -4.20 ZAL 109.43 ZAP 30.92 ETS 171.81 ZAE 49.10 ST( 176.09 ZAC 85.06 ETC 256.4_ CLP 50.65

DLA 14.59 RAL 196.96 flAO $567.4 VEL 11,513 PTH 2.01 VHP 5.575 DPA -1.49 NAp 176.54 ECC 1.1837

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2555.30 -26.11 64.25 53.56 101.3E I7 55 18 1955.3 -24.28 56.06

4257.33 1.69 175.18 49.34 61.74 10 IS 1 3657.3 -1.90 168.55

221?.74 -27.17 42.64 53.30 102.96 19 19 41 1667.7 -25._2 34.65

4020.12 2.84 157.21 48.82 60.23 11 25 35 3420.1 -1.15 150.69

1999.45 029.94 21.62 52.45 107.31 20 40 57 1399.5 -27.28 13.44

5861.17 S.2R 143.64 47.$0 56.18 12 15 41 3261.2 .20 157.42

DIFFERENTIAL C_RRECTION$

TOE .8990 111A 3.8809 TC-19.0470 8AU 2.8424

ROE .2782 RflA .2015 RC3 .0771 FAU .09734

FOE -.2208 FRA 2.2851 FCS-7.$496 BSF 51187

ROE .9410 8RA 3.8061 9C319.0472 FSP 1874

LAUNCH DATE DEC 11 19414

HELIOCENTRIC C_NIC

RL 147.30 LAL .00

RP 206.81 LAP -1.93

RC 328.970 GL 13.61

PLANETOCENTRIC CONIC

C3 11.405 1fl4L 3.377

LNCH AZMTH LNCH TIME

90.00 17 22 S

90.00 9 0 46

100.00 10 56 29

100.00 10 15 5

110.00 20 20 5Q

I10.00 11 7 28

MID-COURSE EXI[CUTION ACCURACY

SG714548.3 SGR 596.I SG3 559.9

RRT .2913 R2F .2593 RTF .9703

S6814560.5 223 -.0248 R13 .9703

S6114549.3 SGZ 572.1 THA .69

FLIGHT TIN[ 590.00

OISTANCE M7.291

LOL 79.00 VL 33.234 GAL -2.44 AZL 88.04 HCA 249.11 SMA 190.27 ECC .22965

LOP 328.10 V1P 24.206 GAP -12.32 AZP 90.70 TAL 346.87 TAp 235.98 RCA 146.58

_P -4.11 ZAL 111.15 ZAP 30.41 ETS 171.61 Z_ 48.29 ETE 176.08 ZAC 83.32

DLA 13.46 RAL 198.35 RAD 6567.4 VEL 11.524 PTH 2.01 VHp 5.654 OPA -1.72

L*I TIME INJ LAT INJ t._4G INJ RT A$C INJ AZi4TH INJ TIME PO CST TIN

2521.15 -25.63 61.67 54.88 102.46 1D 10 6 1921.2

4300.38 3.27 177.58 50.86 61.86 10 12 29 3700.4

2236.05 -26.67 40.62 54.61 104.03 19 33 45 1636.0

4060.72 4.21 159.45 50.55 60.38 tl 22 46 3460.7

1972.66 -29.39 19.75 53.71 108.30 20 53 28 1372.9

5896.66 6.62 145.51 46.86 56.39 12 12 24 3296.7
DIFFERENTIAL

TOE ._R92

ROE .2831

FOE -.2795

BOE .8196

ORBIT DETERMINATION ACCURACY

ST 2603.6 SR 489.0 $S 617.2

CRT .7508 CflS .0810 CST -.5936

LSA 2654.9 MSA 520.2 SSA 35.9

EL1 2629.8 EL2 319.7 ALF 8.15

ARRIVAL DATE JAN 5 1966

EARTH TO MARS

INC 1.9566 vl 30.247

APO 233.97 ¥2 26.480

ETC 256.$6 CLP 30.16

CCRRECTION8

TEA 4.1238 TC-16.6061 BAt/ 2.2675

ERA .1691 RC3 .1017 FAU .09180

FRA 2.2732 FC5-6.6603 68P 51653

RRA 4.1225 9C312.8064 F_P 1794

RAP 177.27 ECC 1.1877

INJ 2 LAT INJ 2 LONG

-23.66 55.75

-.51 170.95

-24.48 32.51

.23 152.92

-26.61 11.66

2.15 139.27

ORBIT DETERMINATION ACCURACY

ST 2550.8 SR 491.6 SS 629.5

CRT .6792 CRS .1637 CST -.GOR4

L3A 2601.1 MSA 614.1 $SA 55.1

EL1 2573.0 EL2 357.7 ALF 7.G1

NID-COURSE ELOCUTION ACCURACY

SGT14650.2 SGR 59?.4 SG3 553.3

RRT .2583 _ .2254 RTF .2698

S6814666.4 223 -,0263 R13 .9693

S6114657.1 SG2 577.1 THA .60

1989



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE DEC 11 1964

HELIC_EN?RIC COliC

RL 147.30 LAL .00

RP 206.77 LAp -1.82

RC 329.784 GL 19.|4

pLANETOCENTR1C CONIC

C3 11.676 VHL 3.417

LNCH AZMTH LNCH TIME

90.00 17 43 6

90.00 8 $6 50

100.00 19 10 47

100.00 10 11 49

110.00 20 33 22

110.00 11 3 43

FLIGHT TIN( 592.00 ARRIVAL DATE JAN 7 1961

OlSTANCE 651.657 EARTH TO MARS

LOt. 7g.oo VL 35.242 GAb -2.65 AZL 68.07 HCA 250.58 SMA 190.42 ECC .25082 INC 1.9556 vl $0.247

LOP $29.37 VP 24.225 LAP -12.42 AZP 90.65 TAL 545.90 TAp 236.28 RCA 146.46 APO 234.57 V2 26.486

GP -4.02 ZAL 112.88 ZAP 29.92 ETS 171.81 ZA( 47.50 (TE 176.07 ZAC 85.57 (TC 256.31 CLP 29.67

OLA 12.$8 RAL 199.74 RAD 6567.4 VEL 11.555 PTH 2.01 VHP 5.734 OPA -1.97 RAP 178.02 ECC 1.1922

L-I TIM( INJ LAT INJ LC_IG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2488;30 -25.13 59.59 56.25 105.50 16 24 34 1888.3 -25.03 51.55

4343.00 4.64 179.97 52.43 62.03 10 9 13 3743.0 .86 175.33

2205.48 -26.15 38.50 55.94 105.03 19 47 33 1605.5 -23.63 30.47

4101.05 5.56 161.68 51.93 60.58 11 20 10 3501.0 1.60 155.13

1947.11 -28.83 17.95 55.01 t09.22 21 S 49 1347.1 -25.95 9.97

3932.18 7.95 147.40 50.46 56.64 12 11 17 5332.2 3.51 141.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIC_I ACCURACY

TOE .6574 TRA 4.3729 TC-18.5332 BAU 2.8929 $G714761.8 SGR 597.2 SG3 507.4

ROE .2887 RRA .1977 RC3 .1239 FAU .08642 RRT .2259 RRF .1921RTF .9683

FOE -.3524 FRA 2.2562 FC3-6.4077 99P 52099 SG614773.9 R23 -.0276 R13 .9683

DO( .6997 8RA 4.3774 8C318.5337 FSP 1713 S0114762.4 SG2 581.8 THA .52

LAUNCH DATE _EC 11 1964 FLIGHT TINE 394.D0

HELIOCENTRIC C_IC DISTANCE 855.978

RL 147.S0 LAL .00 LOL ?9.00 VL 33.250 GAL -2.82 AZL 88.09 NCA 251.65 _4A 190.56 ECC .29205

RP 206.73 LAp -1.81 LOP 350.64 VP 24.238 GAP -12.52 AZP 90.60 T/d_ 344.92 TAP 236.57 RCA 146.34

RC 330.595 GL 18.66 GP -3.93 2AL 114.61 ZAP 29.44 (TS 171.80 ZAE 46.72 ETE 176.06 ZAC 83.83

PLAN(TOCENTRIC CONIC

C$ 11.975 VHL 3.4610LA 11.28 RAL 201.11RAD 6567.5 VEL 11.548 pTH 2.02 VHP 5.815 DpA -2.22

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AL_ATH INJ TIN( PO CST TIM

90.00 17 57 48 2456.70 -24.61 57.42 57.62 104.46 18 38 45 1856.7

90.00 8 33 6 4385.23 5.98 182.35 54.05 62.27 10 6 12 3785.2

100.00 19 24 49 2178.04 -25.61 36.48 57.31 105.96 20 1 5 1576.0

100.00 10 8 4_ 4141.13 6.89 163.90 53.56 60.64 11 17 47 3541.1

110.00 20 45 58 1922.24 -28.26 16.24 56.35 110.09 21 17 58 1322.2

110.00 11 4 9 3967.69 9.28 149.29 52.11 56.95 12 10 17 3367.7

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5048 TRA 4.6305 TC-18.2297 BAU 2.9186 SG714866,1 9r_R 597,6 SG3 482.1

ROE .2950 RflA .1952 RC3 .1442 FAU .08114 RRT .1943 RNF .1596 RTF .9670

FDE -.$800 FRA 2.2364 FC3-5.8658 BSP 52536 S0814878.1 R23 -.0291 R13 .9670

DOE .5847 BRA 4.6546 6C318.2303 FSP 1635 $0114866.5 SG2 586.2 THA .45

ORBIT DETERMINATION ACCURACY

ST 2521.6 SR 494.7 8S 641.8

CRT .5978 CRS .2370 CST -.6341

LSA 2571.5 MSA 633.4 SSA $4.3

EL1 2539.3 EL2 393.8 ALF 6.85

ARRIVAL DATE JAN 9 1966

EARTH TO MARS

INC 1.9109 Vl $0.247

APO 234.78 V2 26.490

ETC 256.27 CLP 29.20

RAP 178.78 ECC 1.1971

INJ 2 LAT INJ 2 LONG

-22.38 49.46

2.22 175.69

-23.18 28.53

2.95 157.33

-25.26 8.$5

4.86 142,99

ORBIT DETERMINATION ACCURACY

ST 2518.4 SR 498.4 SS 653.9

CRT .5092 CRS .3017 CST -.6641

LSA 2568.5 MSA 648.1 SSA $3.4

EL1 2531.5 EL2 426.7 ALF 5.92

LAUNCH DATE DEC 11 1964

HELIOCENTRIC COIAIC

RL t4Y.3O LAL .OO

RP 206.T0 LAP -1.81

RC 351.403 GL 18.18

PLANETOCENTRIC CONIC

C3 12.505 VHL 3.506

LNCH AZMTH LNCH TIME

90.D0 18 12 12

90.00 S 49 37

190.90 19 38 36

100.00 10 5 54

110.00 20 38 18

110.00 11 2 41

FLIGHT TIME 3g6.00 ARRIVAL DATE JAN 11 1966

DISTANCE 860.313 EARTH

LOL 79.00 VL 33.258 GAL -3.02 AZL 88.11HCA 252.92 SMA 190.71ECC .23334 INC

LOP 331.90 VP 24.253 LAP -12.62 AZP 90.55 TAL 343.92 TAp 236.84 flCA 146.21 APO

GP -3.65 ZAL 116.32 ZAP 28.97 ET6 171.80 ZkE 45.94 ETE 176.05 ZAC 84.08 ETC

TO MARS

1.8885 VI 30.247

235.20 V2 26.493

256.22 CLp 28.74

OLA 10.19 RAL 202.48 RAO 6567.5 VEL 11.563 pTH 2.02 VHp 5.898 DPA -2.46

L-I TIME INJ LAX lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2426.32 -24.08 55.36 59.03 105.37 16 52 39 1826.3

4427.12 7.30 184.72 55.72 62.57 10 3 24 3827.1

2147.69 -25.07 34.55 58.72 106.84 20 14 23 1547.7

4180.98 8.21 166.13 53.23 61.16 11 15 35 3561.0

1898.26 -27.69 14.6! 57.72 110.90 21 29 56 1298.3

4003.17 10.59 151.22 53.80 57.31 12 9 24 3403.2

RAP 179.54 ECC 1.2025

INJ Z LAT INJ Z LONG

-21.74 47.47

3.57 176.03

-22.52 26.6_

4.30 159.53

-24.59 6.81

8.20 144.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3704 TRA 4.8957 TC-17.8989 BAU 2.9447 SG714968.8 SGR 398.5 SG3 457.4 ST 2539.4 SR 302.4 SS 664.8

ROE .3020 RRA .1924 RC3 .1622 FAU .07602 RflT .1635 RRF .1278 RTF .9656 CRT .4139 CflS .3591 CST -.6969

FOE -.4227 FflA 2.2119 FC3-5.3481 6SP 52959 S_14980.? R23 -.0307 R13 .9656 LSA 2590.3 MSA 657.? SSA 32.5

DOE .4779 BflA 4.6995 BCS17.8998 FSP 1559 S6114969.1 SG2 590.4 THA .38 EL1 2548.3 EL2 455.3 ALF 4.86

LAUNCH DATE DEC 11 1964 FLIGHT TIN( 398.00 ARRIVAL DATE JAN 15 1966

DISTANCE 864.644 EARTH TO MARS

LOL 79.00 VL 33.266 GAL -3.22 AZL 88.13 HCA 254.19 SMA 190.85 ECC .23466 INC 1.8664 vl 30.24?

LOP 333.17 VP 24.266 GAP °12.73 AZP 90.51 TAL 342.92 TAP 237.11 RCA 146.06 APO 235.64 V2 26.495

GP -5.77 ZAL 118.03 ZAP 28.51 [TS 171.79 Z/_E 45.17 ET£ 176.04 ZAC 84.34 ETC 236.18 CLP 28.28

HELIOCENTRIC C_41C

RL 147.$0 LAL .00

RP 208.69 LAP -1.80

tiC 552.209 f_. 17.69

PLAN(TOCENTRIC CONIC

C3 12.688 VHL 3.559 DLA 9.10 RAL 203.84 RAD 6567,§ VEL 11.578 FTH 2.02 VHP 5.982 Dpk -2.75 RAP 180.$2 ECC 1.2085

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZIATH INJ TIN(

90.00 18 28 19 2397.14 -23.54 53.39 60.48 106.21 19 6 16

90.00 8 46 19 4468.67 8.60 187.08 57.44 62.92 10 O 48

100.00 19 52 6 2120.44 -24.52 32.71 60.15 107.66 20 27 27

100.00 10 $ 13 4220.60 9.30 168.36 56.95 61.53 11 13 34

110.00 21 10 Zg 1875.t8 -27.12 13.06 59.12 t11.66 21 41 44

!10.00 11 I 20 4038.62 11.86 153.13 55.53 57.71 12 6 39

DIFFERENTIALICDRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .2353 TRA 5.1988 TC-17.3398 BAU 2.9707 SGT15097.9 S_ 599.7 SG3 433.4

ROE .3098 RRA .1893 RC3 .1790 FAU .07104 RRT .1335 RRF .0968 RTF .9640

FOE -.4401FRA 2.1833 FC3-4.8350 BSP 53378 SG613079.9 R23 -.0324 RI3 .9640

BIDE .3888 9RA 5.1722 BC317.5407 FSP 1483 SG115068.2 SGR 594.3 THA .30

PO CST TIN INJ 2 LAT INJ 2 LONG

1797.1 -21.09 45.57

3868.7 4.90 180.$6

1520.4 -21.87 24.91

3620.6 5.63 161,72

1275.2 *23.93 5.34

3438*6 ?.54 146.74

OR61T OETERNINATION ACCURACY

ST 2583.5 SIR S06.9 SS 875.8

CRT .3217 CRS .4096 CST -.7297

LSA 2635.6 MSA 862.0 SSA 31.6

EL1 2588.9 EL2 479.0 ALF 3.74

lggo



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 11 1994

HELIOCENTRIC CONIC

RL 147. SO LAL .DO

RP EO6.67 LAP -1.79

RC 339.009 &L 17,21

PLAN(TOC[NTR I C CONIC

CS 19.065 VHL 3,$14

LNCH AZI4TH LNCN TIN(

90.00 19 40 9

90.00 8 43 13

100.00 ZO S 22

100.00 10 0 41

110.00 21 22 27

110.00 11 0 S

FLIGHT TIN( 400.00

DISTANCE 999.998

LOL 79,00 VL 33,274 GAL -3,43 AZL 89,19 HCA 255.4S SNA

LOP 334.44 VP 24.279 SAP -12.05 AZP 90.46 TAL 341.90 TAp

GP -3.70 ZAL 119.79 ZAP ZS.0T ETS 171.78 ZN[ 44.42 ETE

DLA 9,03 RkL 209,19 flAO 6597,5 V(L 11,595 PTM 2,03 VHp

L-| TIRE |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

2399.14 -22.99 51.52 61.96 107.00 19 19 38

4509.91 9.87 189.45 59.20 65.32 9 58 23

Z094,28 -23,97 30,H 91,62 106.42 20 40 16

4260,O1 10.77 170.60 58.72 61.95 11 11 41

1955.05 -26.55 !1.58 90.56 112.37 21 53 20

4074.03 13.16 155.08 57.31 58.16 12 T 59

DIFFERENTIAL CCRRECTION$

TD( .0990 I_A 5.4501 TC-17.1593 BAD 2.9972

ROE .3178 RRA .165T RC3 .1919 FAU .0M19

FOE -.4984 FRA 2.1513 FC_"4.3662 8SP 53789

DOE .$319 IHtA 5.4533 8C317.1603 F_P 1410

LAUNCH DATE DEC 11 11_11

14ELI_ENTRIC CGNIC

RL 147.30 LAL .00

RP 201.97 LAP -I.77

RC 355.807 6L 16.72

PLAN(TOCENTRIC _11C

CS 13.497 VHL S.6T4

LNCH A214114 LNCM TIME

SO,O0 18 53 42

90.00 8 40 18

100.00 ZO 18

100.O0 9 $8 18

lt0.00 21 34 14

110.00 I0 58 55

ARRIVAL DATE JAN 15 1996

EARTH TO MARS

191.00 ECC .23810 INC 1.9448 vl 30.247

237.$S RCA 145.90 APO 239.09 V2 29.497

178.02 ZAC 84.59 ETC 256.13 CLP 27.94

9.067 DPA -3.03 R4P 181.10 ECC 1.2150

PO CST TIN INJ 2 LAT INJ 2 LONG

1769.1 -20.45 43.77

3909,9 S,Z1 192.89

1494.3 -21.23 25.24

3960.0 6.$4 165.$1

1253.0 -23,29 3.95

3474,0 8,66 148.62

ORBIT DETERMINATION ACCURACY

ST 2646.5 Mt 511.7 SS 681.1

CRT ,2295 CRS ,4547 CST -.7SOS

LEA 2702.0 NSA 962.1 SEA 30.7

ELI 2651,1 EL2 497.5 ALF 2,63

MID-COURSE EvlrCUTION ACCURACY

SGT15166.4 SGR 601.2 $63 410.1

RflT .1044 RRF .0666 RTF .9621

S6815178,3 823 -,0342 R13 ,9621

S9115166.5 SG2 59_.0 THA .24

FLIGHT TINS 402.00

DISTANCE 875.284

LOL 79,00 Vt. 33,262 GAb -3,64 AZL 88.19 HCA 256,73 $44A 191,15 ECC ,23757

LOP 335.71 VP 24.21;0 GAP -12.94 AZP 90.42 TAL 340.87 TAP 237.59 RCA 145.73

E4e -3.62 ZAL 121.41 ZAP 27.63 (78 171.77 ZAIE 43.66 (TE 176.01 ZAC 84.84

DLA 6,97 RAL 206,51 RAID 6567,5 V1EL 11,614 PTM 2,03 VHp 6.153 DPA -$,31

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIN

2342.32 -22.45 49.74 63.47 107.73 19 32 44 1742.S

4550.86 11.11 191.82 61.00 63.T9 9 56 9 3950.9

2069.22 -25.42 29.30 63.12 109.13 20 52 51 1469.2

4299.19 12.02 172,64 60.53 62.42 11 9 58 3699.2

1931,81 -29,99 10,19 62,02 113,02 22 4 46 1231,6

4100.36 14.42 157.04 58.14 $8.67 12 T 25 3509.4

DIFFERENTIAL _OI|N(CTION6

TOE -.0873 TRA 5.7392 TC-19.7579 BAU 3.0241

ROE .3267 R_A .1916 RC3 .2039 FAU .06144

FOE -.5222 FRA 2.1144 FC3-3.9411 BSlP 54204

BOE .3269 BRA 5.T421 8C316.T591 FSP 1336

ARRIVAL DATE JAN 17 1966

EARTH TO MARS

INC 1.8231 Vl 30.247

APO 236.56 V2 26.497

ETC 256.09 CLP 27.41

MID-COURSE EXECUTION ACCURACT

SG715262.0 srdt 603.1 $63 387.2

RRT .QT62RRF .0370 RTF .9600

S6815275.9 823 -.0364 fl13 .9600

S61|5262.0 SG2 801.3 THA .17

RAp 181,$9 ECC 1.2221

INJ 2 LAT INJ 2 LONG

-19.82 42,06

7.50 185.00

-20.59 21.65

S.23 169.10

-22.65 2.63

10.1T 150.52

ORBIT DETERMINATION ACCURACY

ST 2730.9 SIR 519.T SS 685.8

CRT .1421 CRS .4951 CST -.?ST9

LEA 2785.7 MSA 658.9 SEA 29.9

EL1 2731.9 ELI 511.3 ALF 1.60

LA_I4CH DATE DEC 11 1994

HELIOCENTRIC CONIC

RL 147.30 LAL .OO

RP 808.69 LAP -1.74

RC $34.401 GL 19.25

PLAN(TOC(NTRIC CONIC

C3 13,987 VHL 3.T37

LNCH AZNTN LNCH TIN(

$0.00 19 S 59

SO.DO 9 ST 32

1DO.D0 20 31 9

tOO.D0 9 SS 4

110.00 21 45 46

110.00 10 57 53

FLIGHT TIN( 404.00 ARRIVAL DATE JAN 19 1966

DISTANCE 877.594 EARTH TO MARS

LOL 79.00 VL 33.290 GAL -3.85 AZL 88.20 HCA 257.99 IRA 191.29 ECC .Z3glZ INC 1.8018 vl 50.247

LOP 336.99 VP 24.300 GAP -13.06 AZP 80.$7 TAL 359.82 TAP 237.02 RCA 145.55 APO 237.05 V2 26.496

GP -3.55 ZAL 123.08 ZAP 27.21 ETS 171.76 Z_ 42.95 ETE 175,99 ZAC 85.09 ETC 258.09 CLP 66.99

DLA 5.92 RAL 207.83 RAD 6567.5 VEL 11.634 PTH 2.04 VHP

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2316.96 -21.91 48.05 65,00 108.40 19 45 36

4591.50 12.32 194.19 62.85 64.30 9 54 3

2045.24 -22.87 27.73 64.64 109.79 21 5 13

4339.15 13.24 175.09 92.38 62.95 11 8 22

1811.55 -25.45 8.66 63.52 113.93 22 16 0

4144.61 15.66 159.02 61.00 59.22 12 6 57

DIFFERENTIAL T_RRECTIONS MID-tOURS4[ EXECUTION ACCURACY

TOE -.1751 TRA 6.0349 TC-19.3444 BAU 3.0523 SG715337.2 SGR 605,1SG3 365.0

ROE .$365 RRA .1774 RC3 .2140 FAU .05684 RRT .0489 RRF .0082 RTF .9575

FOE -.5486 FRA 2,0734 FC3-3.5233 O_P 54582 94815369,1 223 -,0385 R13 ,9575

BIDE .3791 ERA 6.0375 8C316.3458 FSP 1267 S6115357.2 SG2 604.4 THA .11

LAUNCH DATE DEC 11 1994

HELIOCENTRIC C._NIC

RL 147.30 LAL .00

RP 209.69 LAp -1.75

RC 355.SS0 6L 15.74

PLAN(TOCEMTRIC CONIC

C3 14.477 VHL 3.805

LNCH AZNTH LNCH TIN(

90.00 19 20 1

90.00 8 34 54

100.00 20 45 39

100,00 9 53 57

110.00 21 57 11

110.00 10 59 55

PLIGHT TIN( 408.00

DISTANCE 881.894

LOL 79.00 VL 33.298 GAL -4.07 AZL 88.22 HCA 259.26 SMA

LOP 330.25 VP 24,309 GAP -13.17 AZP 90,33 TAL 338.77 TAp

_P -5.49 ZAL 124.73 ZAP 26.79 ETS 171.75 ZAE 42.22 ETE

6.241 DPA -3.61 RAp 182.69 ECC 1.2299

PO CST TIM INJ 2 LAT INJ 2 LONG

1716.7 -19.19 40.43

3991.5 9.76 197.31

1445.2 -19.97 20.14

3736.2 9.50 168.29

1211.5 -22,03 1.$8

3544.6 11.46 1SZ.4S

ORBIT DETERMINATION ACCURACY

ST 2827.2 SR 522.0 SS 688.0

CRT ,0602 CR$ .5311 CST -.8121

LEA 2883,0 MSA 653,0 SEA 28.9

EL1 2827.4 ELI 521.1 ALF .66

ARRIVAL DATE JAN 21 1966

EARTH TO MARS

191.44 ECC .24073 INC 1.7806 vl $0.247

238.03 RCA 145.36 APO 237.55 V2 26.494

175.97 ZAC 85.35 ETC 256.02 CLP 26.59

DLA 4.89 RAL 209.14 RAO 6567.6 V(L 11.656 PTH 2.05 VHP 6.331 DPA -3.90

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH ;NJ TIN( PO CST TIN

2_2.14 -21.37 46.45 66.57 109.03 19 58 13 1692.1

4631.65 13.50 196.56 64.74 64.87 9 52 6 4031.9

2022,33 -22,34 26,24 66,20 110,40 21 17 22 1422,3

4376,86 14.42 177.36 64.28 63.53 11 6 54 3776.9

1792.24 -24.91 7.62 65.04 114.20 22 27 3 1192.2

4179,75 16.87 161.02 62.90 59.82 12 6 34 3579.T

DIFFERENTIAL C4:RRECTIONS

TOE -.3125 TRA 6.3404 TC-15.9126 BAU 3.0802

ROE ,5464 RRA .1727 fiE5 ,2223 FAU .05235

FOE -.5968 FRA 2.0266 FC3-3,1304 BSP 54940

BIDE .4996 BRA 6.$428 BC315.9142 FSP 1197

MID-COURSE EXECUTION ACCURACY

SGT15449.3SGR 607.4 SG3 345.5

RRT .G_21 RRF -.0199 RTF .9546

SrdS15491.2 R23 -.0410-R13 .9546

$4;115449.3 S_ 607.2 THA ,05

RAp 183,50 ECC 1,2383

INJ 2 LAT INJ 2 LONG

-18.58 $8.89

10.00 189.63

-19.36 18.71

10.75 170.49

-21.43 ,20

12.74 154.55

ORBIT DETERMINATION ACCURACY

ST 2935.6 _R 52?.5 SS 687.4

CRT -,0144 CRS ,5635 CST -.8326

LEA 2991,8 NSA 645.5 SEA 28.1

EL1 2935,6 EL2 527.5 ALF 179.$5

lggl



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OAT[ DEC 11 1964 FLIGHT TINE 408.00 ARRIVAL DATE JAN 23 1966

MELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 206.72 LAP -1.74

RC 356.178 GL 15.25

PLANET_ENTRIC CONIC

C3 15.030 VHL 3.677

LNCH AZNTH LNCM TIME

90.00 19 3E 47

90.00 8 31 25

100.00 20 55 $6

100.00 9 $1 57

110.00 22 6 21

110.00 10 56 2

OIFFERENTIAL C_RECTIONS

TOE -.4497 TRA 6.6545 TC-15.4708 BAU 3.1089

ROE .5572 RRA .1679 RC3 .2291 FAU .04795

FOE -.$8R5 FRA 1.9802 FC3-2.7619 85P $5311

BIDE .5?43 DRA 8.6567 BC315.4723 FSP 1129

DISTANCE 886.186 EARTH TO MARS

LOL 79.00 VL 33.306 GAL -4.30 AZrt. 88.24 HCA 260.55 SMA 191.59 ECC .24242 INC 1.7597 vl 30.247

LOP 539.52 VP 24.$17 GAP -15.29 AZP 90.29 TAL 337.70 TAP 258.23 RCA 145.15 APO 258.04 V2 Z6.491

GP -3.43 ZAL 126.36 ZAP 26.39 ETS 171.73 ZAE 41.51 ETE 175.96 ZAC 85.60 ETC 255.99 CLP 26.18

DLA 3.88 RAL 210.42 RAD 6567.6 VEL 11.680 PTH 2.05 VHP 6.421 DpA -4.21 RAP 184.31 ECC 1.2474

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2Z68.77 -20.85 44.94 68.16 109.61 20 10 35 1668.6 -17.96 37.44

4671.91 14.64 198.95 66.66 65.49 9 $0 17 4071.9 11.22 191.95

2000.$4 -21.61 24.85 67.78 110.96 21 29 17 1400.$ -18.77 17.56

4415.37 15.58 179.63 66,21 64.16 11 $ 32 3815.4 11o98 172.69

1773.91 -24.40 6.44 66.$9 t14.72 22 37 §$ 1173.9 -20.86 359.09

4214.78 18.06 163.04 64.85 60.47 12 6 16 3614.8 13.99 156.29

MID-COURSE ExECUTIOI ACCURACY ORBIT OETERMINATIOH ACCURACY

SGTI$540.Z SGR 609.8 SG3 322.$ ST $052.3 SR $33.2 SS 683.9

RRT -.0038 RflF -_0468 RTF .9512 CRT -.0815 CRS .$9ZZ CST -.6499

SG815§52.2 R23 .0434 R13 -.9512 LSA 3108.4 HSA 637.0 SSA 27.2

S6115540.2 862 609.8 THA 179.99 EL1 3052.6 EL2 $31.3 ALF 179.16

LAUNCN DATE OE.C 11 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 25 1966

MELIOCENTRIC CCNIC DISTANCE 890.468 EARTH TO MARS

Rb 147.30 LAL .00 LOL 79.00 VL 53.315 GAL -4.$3 AZL 88.26 HCA 261.80 SMA 191.74 ECC .24416 INC 1.7389 Vl 30.247

RP 208.75 LAP -1.72 LOP 340.79 VP 24.324 GAP -13.42 AZP 90.25 TAt. 336.62 TAP 238.42 RCA 144.92 APO 238.56 V2 26.488

tiC 336.957 GL 14.77 GP -3.36 ZAL 127.96 ZAP 26.00 ETS 171.72 ZAE 40.81 ETE 175.94 ZAC 85.85 (TC 255.96 CLP 25.79

PLANETOCENTRIC CONIC

CS 15.828 VHL S.953 DLA 2.88 RAL 211,70 RAD 6567.6 VEL 11.705 PTH 2.06 VHP 6.513 OpA -4.52 RAP 185.14 ECC 1.2572

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LA? INJ Z LONG

90.00 19 45 18 2246.52 -20.33 43.51 69.78 110.15 20 22 44 1646.5 -17.40 36.06

90.00 8 30 4 4711.67 15.75 201.34 68.63 66.16 9 48 35 4111.7 12.40 194.27

100.00 21 7 59 1979.81 -21.$0 23.$1 69.38 111.48 21 40 59 1379.8 -18.20 16.09

100.00 9 50 4 4453.61 16.70 181.92 68.18 64.84 tl 4 17 3853._ 13.17 174.90

110.00 22 19 19 1756.$5 -13.90 $.34 68.17 115.20 22 48 $5 _t56.6 -20.30 358.04

110.00 10 55 13 4249.63 19.22 165.09 66.83 61.17 12 6 3 3649.6 15.22 158.24

DIFFERENTIAL CASRRECTIONS RIO-COURSE EYJ[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5894 TRA 6.9756 TC-15.0238 BAU S.1390 SGT15830.0 SGR 612.3 SG3 302.1 37 3174.9 SR 538.9 SS 678.2

ROE .3688 RflA .1621 RC3 .2342 FAU .04368 RRT -.0287 RRF -.0736 RTF .9473 CRT -.1426 CRS .6194 CST -.8841

FOE -.5955 FRA 1.9272 FC3-2.420| 8SP 55625 $6815642.0 R23 .0464 R13 -.9473 LSA 3230.3 MSA 628.1 SSA 26.5

BDE .6951 BRA 6.9774 BC315.0256 FSP 1062 S6115630.0 $62 612.1 ?HA 179.94 EL1 $175.9 EL2 555.2 ALF 178.57

LAUNCH DATE DEC 11 1964 FLIGHT TIME 412.00 ARRIVAL OATE JAN 27 1956

HELIOCEN?RIC CONIC

RL 147.50 LAL .00

RP 205.79 LAP -1.71

RC 357.T33 GL 14.29

PLANEYOCENTfllC CONIC

C3 16.270 VML 4.034

LNCH AZMTH LNCN TIME

90.00 19 57 34

90.00 8 27 49

100.00 21 19 46

100.00 9 48 17

110.00 22 30 5

110.00 10 54 29

DISTANCE 894.758 EARTH TO MARS

LOt. 7g,00 VL $3.323 GAL -4.76 AZL 88.28 HCA 265.07 SMA 191.69 ECC .24603 1NC 1.7193 vl 30.247

LOP 342.06 VP 24.330 GAP -13.54 AZP 90.21 TAL 355.52 TAp 238.59 RCA 144.66 APO 259.10 V2 25.483

GP -3.$1 ZAL 129.55 ZAP 25.61 [T$ 171.70 ZAE 40.12 ETE 175.92 ZAC 86.10 ETC 255.95 CLP 25.41

DLA 1.91 RAL 212.96 RAD 6567.7 VEL 11.753 PTH 2.07 VHP 6.607 DPA -4.84 RAP 185.97 ECC 1.2678

L-! TIME lNJ LAT INJ LONG 1NJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2225.39 -19.63 42.17 71.42 110.64 20 34 $9 1625.4 -16.84 34.76

4751.12 16.82 205.74 70.64 66.68 9 47 1 4151.1 13.55 196.59

1960.15 -20.61 22.26 71.01 111.96 21 52 28 1360.2 -17.64 14.89

4491.$9 17.78 184.22 70.19 65.57 11 $ 8 3691.6 14._4 177.12

1740.17 -23.42 4.31 69.77 115.64 22 59 5 1140.2 °19.77 557.07

4284.34 20.$4 167.15 68.86 61.92 12 5 53 3684.3 16.43 160.21

OIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.7282 "IRA 7.3057 TC-14.$678 BAU 3.1691 SGT1$?t$.9SGR 615.0 SG3 282.3

ROE .3805 RflA .1561 tiCS .2379 FAU .03951 RRT -.0528 RRF -.0994 RTF .9428

FOE -.6042 FRA 1.8701FC3-2.1026 9SP $5956 S6815727.9 R23 .0497 R13 -.9428

DOE .8199 DRA 7.3074 BC$14.5697 FSP 996 S6115715.9 SG2 614.1 THA 179.88

LAUNCH DATE DEC 11 1964 FLIGHT TIME 414.00

HELIOCENTRIC CCNIC DISTANCE 898.997

RL 147.30 LAL .00 LOL 79.00 VL 35.331GAL -3.00 AZL 88.30 _ 264.34 _qAA

RP 206.64 LAP -1.69 LOP 343.33 VP 24.335 GAP -13.67 AZlP 90.17 TAL 334.42 TAp

RC 538.506 GL 15.82 GP -3.25 ZAL 131.11 ZAP 25.24 [TS $71.68 ZAE 39.43 ETE

PLAN(TOCENTRIC CONIC

C3 16.983 VHL 4.119 DLA .95 RAL 214.20 MAD 6567.7 VEL 11.762 PTH 2.08 VHP

LNCH AZIATH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 9 36 2205.36 -19.34 40.90 73.08 111.09 20 46 21

90.00 8 25 42 4790.27 17.85 206.15 72,68 67.65 9 45 32

100.00 21 31 23 1941.$$ -20.33 21.08 72.66 112.40 22 3 45

100.00 9 46 36 4529.31 18.83 186.$3 72.24 66.35 11 2 5

110.00 22 40 39 1724.76 -22.96 3.35 71.39 116.05 23 9 23

110.00 10 53 49 4518.87 21.44 169.23 70.92 62.71 12 5 48

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.8645 TRA 7.6438 TC-14.1130 BAU 3.2009 SGTISSOI.? SGR 617.7 SG3 263.1

ROE .$930 RRA .1497 flC$ .2404 FAU .03546 RRT -.0762 RRF -.1248 RTF .9374

FOE -.6098 FRA 1.8009 FC5-1.8097 BSP 56240 S6815813.8 R23 .0533 R13 -.9375

BD( .9496 BRA 7.6452 8C314.1150 FSP 931 SG115801.8 SG2 615.9 THA 179.83

ORBIT DETERMINATION ACCURACY

ST 3300.2 SIR 544.6 SS 669.4

CRT -.1960 CRS .8437 CST -.8753

LSA 3354.4 MSA 619.5 SSA 25.7

EL1 3502.0 EL2 533.7 ALF 178.10

ARRIVAL DATE JAN 29 1966

EARTH TO MARS

192.05 ECC .24795 INC 1.6977 vl 30.247

238.76 RCA 144.43 AI:_ 239.66 V2 26.477

175.89 ZAC 86.35 ETC 255.90 CLP 25.04

6.703 DpA -5.16 MAP _86.81 ECC 1.2792

PO CST TIM INJ 2 LAT INJ Z LONG

1605.4 -16.51 33.54

4'190.3 14.67 198.93

1341.6 -17.12 13.7G

3929.3 15.47 179.34

1124.8 -19.27 556.1S

3716.9 17.61 162.19

ORBIT 0(TERMINATION ACCURACY

ST 3427.4 SR 550.3 SS 658.2

CRT -.2440 CRS .6665 CST -.8845

LSA 3479.g NSA 611.0 SSA 25.0

EL1 3450.1 EL2 533.3 ALF 177.70

1gg2



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 11 1954 FLIGHT TIM( 416.00 ARRIVAL DATE JAN 31 1956

HELIOCENTRIC CONIC

RL 147.30 L&L .00

RP 206.90 LAP -1.67

RC 33R.ET4 GL 13.3S

PLAN[TOC[NTRIC CONIC

C3 IT.TOe VHL 4,206

LNCM AZMTM LNCM TIM(

80.00 ZO 21 23

SO.DO 8 23 41

100.00 21 42 45

100.00 9 45 O

1t0.00 22 31 $

110.00 10 33 14

DIFFEREMTIAL CCltltECTIONS

10[-t.ODIR TRA To91114 TC013.6564 RAU 3.2333

RDE .4061 RRA .1429 RE3 .2416 FAU .03149

FOE -.6118 FRA 1.7437 FES-I.S398 asp 56507

90( $.06109RA 7.9927 8C315.6585 F_P. 867

DISTANCE 903.244 EARTH TO MARS

LOt.. Tg.O0 VL 33.338 GAL -S.25 AZL 16.32 HCA 265.60 S44A 182.20 [CC .24g86 INC t.87¥S VS 30.24?

LOP 344.60 VP 24.33R GAP -13.81 AZP 00.13 TAL 333,30 TAp 238.91 RCA 144.16 APO 240.24 VZ Z6.dTO

GP -3.20 ZAL 132.64 ZAP 24.86 ET3 |71.67 ZAE 38,76 ETE 175.87 ZAC 86.61 ETC 255.88 CLP 24.68

DLA .02 RAt. 215.42 RAD 6567.7 VEL 11.794 PTH 2.09 VHP 6.800 DPA -5.49 RAp 167.66 ECC 1.2914

L-| TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZI4TH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2164.42 -16.88 38.71 74.77 111.51 20 57 50 1566.4 -15.79 52.39

4829.t0 10.84 206.58 74.76 66.46 9 44 IO 4229.1 15.75 201.26

1924.00 -19.67 19.98 74.34 112.40 22 14 49 1324.0 -16.61 12.70

4566.75 t9.64 188.65 74,33 47.17 11 1 7 3966.7 16.57 181.58

1710.31 -22.55 2.45 73.03 116.42 23 19 31 1150.3 -18.8D 355.30

4533.20 22.49 171.34 73,02 63.55 12 5 d7 3753.2 18.76 164.19

MI0-COURSE EXECUT|ON ACCuRACy (_tg|T DETEI14INATIOM ACCURACY

SGT15485.6 VJR 920,4 SG3 244.5 ST 3554.6 SR 556.0 SS 644.3

RflT -.0988RRF -,1493 RTF .9311 CRT -,2863 CRS .6675 CST -.6913

$6815497.T R23 .0574 R|3 -.9311 LSA 3604.9 MSA 602.9 SSA 24,3

SG115885.7 _2 617.4 THA 179.78 EL1 3558.3 EL2 532.2 ALF 177.38

LAUNCH DATE DEC 11 1164 FLIGHT TINE 418.00 ARRIVAL DATE FEB 2 1966

HELIOCENTRIC CONIC

IlL 147.30 LAL .IX)

RP ZOI.8T LAP -I.65

RC 340.039 r_ 12.89

_.AN[TOC3_J43311C CONIC

C3 18.508 Vl4L 4.302

iNCH AZNTH iNCH Tire

iO.OO 20 _R 57

SO.DO 6 21 45

_O0.OO 21 53 55

lO0.O0 R 45 30

110.00 25 I 11

110.00 10 52 4R

DIFF2RI[NTIAL _CTION8

TOE-1.1588 TRA 8.5474 TC-13.Lq_06 8AU 3.2668

RD[ .4527 InA .t357 RC5 ,£419 FAU .02738

FDE -.IIM FRA t.6T45 FC3-1.tgos 9SP 567T2

BO( 1.2156 BRA 8.3485 K513.2021 Fill 805

DISTANCE 907.476 EARTH

79.00 VI. 53.348 GAL -5.50 AZL 68.54 HCA 266.87 _AA 192.35 ECC .25206 INC

TO MARS

1.6570 vl 30.247

240.84 V2 26.462

255.86 CLP 24.33

LOL

LOP 345.84 V1P 24.542 GAP -t3.95 AZP 90.09 TAL 332.17 TAp 239.04 RCA 143.87 APO

GP -3.14 ZAL 134.15 ZAP 24.52 ITS 171.65 ZAE 38.09 ETE 175.84 ZAC 86.86 ETC

DLA -.69 RAL 216.63 RAID 6547.7 V[L 11.826 pTH 2.09 VHp 6.899 DPA -5.62 RAp 188.52 (CC 1.3046

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZIATH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

21(dj.34 -18.45 38.59 76.47 111.89 21 9 5 1548.5 -15.29 31.31

4867.61 12.79 211.01 76.07 69.52 4 42 53 4247.6 16.80 203.61

1150T.49 -1R.45 18.95 ?6.05 115.17 22 25 40 1307.5 -16.13 11.71

4603.90 20.80 191.19 74.44 68.03 11 0 14 4003.9 17.64 163.63

1999.85 -22.12 1.62 74.69 116.75 23 29 27 1096.8 -18.35 354.52

4387.52 23.51 173.46 75.15 64.44 12 5 49 3787.3 19.88 166.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715969.4 SRR 623.2 SG3 226.4 ST 5680.0 SR 561.6 $$ 628.1

RRT -.120tIRF -.1731RTF .9235 CRT -.3237 CRS .7073 CST -.6965

SrdS159T9.S RE3 .0419 R13 -.9235 LSA 5T2T.g NSA 595.3 SSA 25.7

$6115969.4 $62 618.9 THA 179.73 ELI 3684.6 EL2 530.7 ALF 177.11

LAUNCH DATE DEC 11 1964

MELIOCEMTRIC CONIC

RL 147.50 LAL .DO

RP 20T.04 LAP -1.64

RC 540.8Q0 GL 12.44

PLANETOCENTRIC CONIC

CS 19.366 YHL 4.401

L_M AZMTM LMCN TIR_

90.00 20 44 17

90.00 6 19 55

100.88 22 4 48

100.00 9 42 5

110.00 25 11

110.00 10 52 14

FLIGHT TIN( 420.00 ARRIVAL DATE F[O I 1966

DISTANCE 911.694 EARTH TO MARS

LOL Ti.OO VL 33.356 GAL -5.75 AZL 88.34 HCA 268.15 SMA 192.51 ECC .25425 INC 1.6567 vl 50.247

LOP 347.13 Vp 24.344 GAP -14.09 AZP 90.05 TAL 331.03 TAp 239.17 RCA 145.56 Apo 241.45 V2 26.453

GP -3.09 ZAL 135.62 ZAP 24.18 ET$ 171.63 ZAE 37.44 ETE 175.81 ZAC 87.11 ETC 259.85 CLP 23.99

DLA -1.78 RAL 217.82 RAD 6567.8 VEL 11.664 PTH 2.10 VHP 6.999 DPA -6.16 RAp 189.58 ECC 1.3187

L-I TIM_ IMJ LAT ZNJ LONG INJ RT ASC INJ AZ14TH IN3 TIN( PO CST TIM INJ 2 LAT INJ 2 LON6

2151.71 -17.99 37.54 78.19 112.24 21 20 8 1551.7 -14.62 30.30

4905.60 20.69 213.45 79.01 70.22 9 41 41 4305.8 17.89 205.96

1891.99 -19.01 17.99 77.74 |13.51 22 36 20 1292.0 -15.67 10.79

4640.76 21.72 193.54 78.59 68.94 10 59 26 4040.8 18.66 186.06

$ldl4._l -21.T3 .63 75.3T 11T.06 23 39 13 1084.3 -17.93 553.79

4421.22 24.49 175.61 7T.33 65.37 12 5 55 3821.2 20.96 166.24

DIFFERENTIAL CGRRECTION8

T0(-1.2752 TRA 8.7123 TC-12.7520 BAU 3.3022

RDE .4338 RRA .1280 RC$ .2410 FAU .02381

FOE -.6067 FRA 1,SOOT FC3-1.0644 9SP 56989

ROE 1.3469 RRA 8.7155 RC512.7543 FSP 743

LAUNCH DATE DEC 11 19_1

H(L|OCENTRIC CONIC

RL 147.50 LAL .00

RP 20T.15 LAP -1._

RC 341.558 GL 11.99

PLAN(TOCENTR I C CONIC

¢3 SO. 286 _IL 4.504

LNCH AZIATH LNCH TIN(

90.00 20 53 25

90.00 8 18 11

lO0.OO 22 15 30

100.00 8 40 45

liD.DO 23 20 53

110.00 10 51 49

DIFFERENTIAL C.(:RI_CTION$

T0(-1.4111 1RA 9.0863 TC-12.306T RAU 3.3383

ROE .4494 RRA .1199 RE5 .2394 FAU .02009

FOE -.6001 FRA 1.5226 FC3 -.8576 RIP 57188

ROE 1.4806 BRA 9.0871 8C512.3090 FSP 663

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T16047.3 _ 625.9 _3 209.0 ST 3802.4 SR 567.0 SS 609.5

RRT -,1420RRF -.1963 RTF .8144 CRT -.3568 CRS .7261CST -.9002

S6914039.5 R23 .06TD R15 -.9144 LSA 3848.9 MSA 586.3 $sA 23.1

S6114047.5 $62 619.6 THA 179.66 EL1 3808.Z EL2 520.9 ALF 176.69

FLIGHT TIN[ 422.00 ARRIVAL DATE FEB 6 1966

DISTANCE 915.896 EARTH TO MARS

LOL 79.00 VL 53.564 GAL -6.01AZL 88.38 HCA 269.40 SMA 192.66 ECC .25654 INC 1.6165 vl 30.247

LOP 348.59 VP 24.344 GAP -14.24 AZP 90.02 TAL 329.68 TAP 239.26 RCA 143.24 APO 242.06 v2 26.444

r_p -5.05 ZAL 137.08 zAP 23.84 ETS 171.61 ZA( 36.79 ETE 175.78 ZAC 87.36 ETC 255.64 CLP 23.66

OLA -2.64 RAL 218.99 fiN) 6567.8 VI[L 11.902 PTH 2.11VHP 7.102 DpA -6.51 RAp 190.25 ECC 1.3339

L-I TIN( JNJ LAT INJ lONG INJ RT A_ INJ AZMTH INJ T|14[ PO CST TIM INJ 2 LAT INJ 2 LONG

2155.91 -17.38 36.56 74.83 112.56 _1 39 59 1535.9 -14.36 29.55

4943.$5 21.54 215.90 8|,16 71.16 9 40 35 4343.7 18.77 208.32

167T.49 -18.62 17.09 79.47 1|3.82 22 46 47 1277.5 -15.24 9.9S

4677.31 22.80 195.90 80.77 69.89 10 56 43 4077.3 19.65 188.35

1572.69 -21.37 .15 78.07 117.34 23 48 48 1072.7 -17.54 353.12

44§4.67 25.45 177.77 74.53 66.35 12 6 4 3854.9 22.01 170.29

MID-COURSE EXECUTION ACCURACY ORBIT D[TERNINATIOM ACCURACY

_k;716124.9 STAr 629.T SG$ 192.0 ST 3922.1 SR 572.3 SS 589.1

RRT -.1625 IIRF -.2189 RTF .g033 CRT -.3863 CRS .7443 CST -.9028

S6816157.0 R25 .0729 R13 -.9033 LSA 3964.6 MSA 581.9 sSA 22.5

$Gl16|23.1 SG2 620.3 THA 179.64 EL1 3928.4 EL2 527.0 ALF 176.71

1993



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

_AUHCH DATE D(C It 1964 FLIGHT TIM( 424.00 ARRIVAL DATE FEB 8 $966

HELIOCENTRIC COeAIC OISTANCE 920.082 EARTH YO NARS

RL 147.30 LAL .00 LOL 79.00 VL 33.372 GAL -6.26 AZL 68.40 HCA 270.66 SMA 192.62 (CC .25892 INC 1.5863 vl 30.247

RF 207.22 LAP -1.60 LOP 349.68 yp 24.344 GAP -14.40 AZP 89.98 TAL 328.72 TAp 239.38 RCA 142.89 APO 242.74 V2 26.433

RC 342.314 GL 11.56 GP -3.00 ZAL 138.50 ZAF 23.52 ET8 171.59 ZAE 36.16 ETE 175.75 ZAC 87.61ETC 255.83 CLP 23.33

PLANEYOA;ENTRIC C04tI|C

C3 21.271 VHL 4.812 DLA -3.46 RAL 220.15 RAO 6567.9 VEL 11.944 PTH 2.13 VMP 7.206 DpA -6.85 RAp 191.13 (CC 1.3501

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_AG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

90.00 21 6 16 2121.11 -17.20 35.65 81.69 112.85 21 41 38 1521.1 -13.95 28.47

90.00 8 16 32 4981.17 22.34 218.35 83.38 72.14 9 39 33 4381.2 19.69 210.68

100.00 22 25 59 1863.96 -16.24 16.26 81.21 114.10 22 57 3 1264.0 -14.83 9.15

100.00 9 39 30 4713.55 23.42 198.28 82.98 70.88 10 58 3 4113.6 20.60 180.62

110.00 23 30 30 1662.00 -21.03 359.50 79.77 117.59 23 56 12 1062.0 -17.17 352.50

110.00 10 51 28 4488.28 26.32 179.96 81.76 67.36 12 6 17 3888.3 23.02 I72.35

DIFF(REMTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.54S9 TWA 9;4695 7C-11.8682 BAU 3.3756 $6716199.9 SGR 631.4 863 175.7 ST 4037.1 SR 577.4 SS 566.5

ROE .4635 RRA .1114 RC$ .2370 FAU .01644 RRT -.1824 RRF -.2406 RTF .6895 CRT -.4123 CRS .7618 CST -.9030

FOE -.590¢S FRA 1.4409 FC3 -.6693 BSP 57350 S6816212.2 R23 .0794 R13 -.8895 LSA 4076.8 HSA 575.9 SSA 22.0

BDE 1.6139 BRA 9.4701 9C311.8706 FSF 623 S6116200.3 SG2 620.7 THA 179.59 ELI 4044.2 (L2 525.1 ALF 176.57

LAUNCN DATE DEC 11 1964

HELIOCENTRIC C(_IIC

RL 147.30 LAb .00

RP 207.32 LAP -1.58

RC 343.088 GL 11.13

PLAN_TOCENTRIC CON|C

C3 22.324 VHL 4.725

LNCH AZNTH LNCH YINE

90.00 21 16 57

90.00 8 14 57

100.00 22 36 16

100.00 9 38 19

110.00 23 39 54

110.00 10 51 11

DIFFERENTIAL C(_tRECTION8

TOE-1.6798 IRA 9.8626 TC-11.4881 9AU 3.4144

ROE .4791 RRA .1024 RC3 ,2339 FAU .01288

FOE -.$784 FRA 1.3547 FC3 -.4998 9SP 57518

8DE 1.7465 BRA 9.6631 9C311.4405 FSP 565

FLIGHT TIME 426.00 ARRIVAL DATE FEB 10 1966

DISTANCE 924.249 EARTH TO MARS

LCL 79.00 VL 33.361 GAL -6_56 AZL 88.42 HCA 271.92 SNA 192.97 ECC .26140 INC 1.5761 vl 30.247

LOP 350.92 VP 24.343 GAP -14.55 AZP 89.95 TAI. 327.54 TAP 239.47 RCA 142.53 APO 243.42 V2 26.421

GP -2.96 ZAL 139.90 ZAP 23.20 ET8 171.57 ZAE 35.53 ETE 175.72 ZAC 87.86 ETC 255.62 CLP 23.02

OLA -4.30 RAL 221.29 RAD 6587.9 V(L 11.984 PTH 2.14 VHP 7.312 OpA -7.21 RAp 192.02 ECC 1.3674

L-| T|NE INJ LAT INJ L_NG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

2107.29 -16.83 34.80 83.46 113.11 21 $2 4 1507.3 -13.56 27.65

5018.35 23.10 220.82 65.60 73.15 9 36 38 4418.3 20.57 213.05

1851.39 -17.89 15.49 82.97 114.35 23 7 8 1251.4 -14.45 8.39

4749.48 24.20 200.66 83.22 71.90 10 57 28 4149.5 21.50 192.91

1652.22 -20.72 358.91 81.50 117.81 24 7 26 1052.2 -16.84 351.94

4521.42 27.17 182.16 84.03 68.41 12 6 32 3921.4 23.99 174.43

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT16Z73.3 _ 634.0 SG3 180.0 ST 4147.2 SR 582.2 SS 542.2

RRT -.2016 RRF -.2613 RTF .8724 CRT -.4383 CRS .7789 CST -.9023

S8818285.7 R23 .0870 R13 -.8724 LSA 4184.1NSA 570.4 SSA 21.4

_116273.9 9G2 621.0 THA 179.55 EL1 4135.1 EL2 523.2 ALF 176.45

LAUNCH GATE OEC 11 1964

HELIOCENTRIC CONIC

RL 147.50 LAL .00

RP 207.43 LAP -1.55

RC 345.815 ;L 10.71

PLANETOCENYRIC CONIC

C$ 25.450 VHL 4.843

LNCH AZNTN LNCH 71NE

90.00 21 27 25

90.00 8 13 27

100.00 22 46 21

100.00 9 37 12

110.00 23 49 6

110.00 10 50 56

FLIGHT TIN( 428.00 ARRIVAL DATE FEE 12 1986

DISTANCE 926.397 EARTH TO MARS

LOL 79.00 VL 33.389 GAL -6.64 AZL 88.44 HCA 273.18 3HA 193.13 ECC .26399 INC 1.SS59 VI 30.247

LOP 352.18 VP 24.340 GAP -14.72 AZP 69.91 TAL 326.36 TAp 239.54 RCA 142.14 APO 244.11 V2 26.408

GP -2.91ZAL 141.27 ZAP 22.69 ET8 171.55 ZkE 34.91ETE 175.68 ZAC 88.11EYC 285.82 CLP 22.72

DLA -5.08 RAL 222.41 RAG 6Si_.O V(L 12.034 PTH 2.15 VHp 7.421DpA -7.56 RAp 192.82 ECC 1.3659

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2094.41 -16.48 34.01 85.24 113.36 22 2 19 1494.4 -13.18 26.89

5055.17 23.60 223.28 87.85 74.19 9 37 42 4455.2 21.41 215.43

1839.75 -17.56 14.79 84.74 114.58 23 17 1 1239.7 -14.10 7.71

4785.07 24.94 203.05 67.48 72.96 10 56 57 4185.1 22.37 195.20

1643.30 -20.44 356.37 63.23 118.01 24 16 29 1043.3 -16.53 351.43

4554.26 27.97 184.38 66.33 G9.SO 12 6 SO 3954.3 24.93 176.53

OIFFERENTIAL C(_RECTION3 MID-COURSE EXECUTION ACCURACY

TOE-1.8128 TRA10,2856 TC-11.0196 BAU 3.4552 SG716345.7 SGR 636.5 SG3 144.9

ROE .4952 RRA .0989 RC3 .2303 FAU .00937 RRT -.2202 RRF -.2810 RTF .8506

FOE -.5641 FflA 1.2642 FC3 -.3458 9SP 57650 SG816358.1 R23 .0958 R13 -.8506

80( 1.8793 BRA10.2680 9C311.0212 FSP 508 S61t6346.4 962 620.9 THA 179.51

LAUNCH OATE DEC 11 1964 FLIGHT TIME 430.00

HELIOCENTRIC C(_/IC DISTANCE 932.525

flL 147.30 LAL .00 LOL 79.00 VL 33.398 GAL -7.12 AZL 86.46 HCA 274.44 SNA 193.29 ECC .26669

RP 207.54 LAP -1.53 LOP 353.44 VP 24.337 GAP -14.89 AZP 89.88 TAL 325.16 TAp 239.60 RCA 141.74

RC 344. 381 GL 10.30 GP -2.87 ZAL 142.61 ZAP 22.59 ETS 171.53 ZA( 34.30 ETE 175.64 ZAC 88.36

PLANETOCENTRIC C_IC

C3 24.653 VIAL 4.965 OLA -5.86 RAt. 223.52 RAD 6569.0 VEL 12.084 PTH 2.16 VHP 7.531 Opk -7.92

LNCH AZ14TH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN

90.00 21 37 40 2082.45 -16.16 33.29 87.03 113.57 22 12 23 1482.5

90.00 8 12 1 3091.85 24.46 225.76 90.11 75.26 9 36 53 4491.6

100.00 22 58 14 1821).00 -17.26 14.13 86.32 114.79 23 26 43 1229.0

100.00 9 38 9 4820.33 25.62 205.45 89.76 74.04 10 56 29 4220.3

110.00 0 2 3 1635.24 -20.18 357.89 84.98 118.19 0 29 19 1035.2

110.00 10 50 45 4586.66 28.73 t86.61 96.95 70.63 12 7 11 3986.9

OIFFERENTIAL C_RSECTIONS MID-COURSE EXECUTION ACCURACY

TDE-1.9455 TRAlO.6770 TC-10.6095 BAU 3.4975 $G719414.6 8DR 639.0 663 130.5

ROE .5117 RRA .0830 tiC3 .2282 FAU .00594 RRT -.2382 RRF -.2991 RTF .8228

FOE -.5473 FRA 1,1694 FC3 -.209J BSP 57714 SC_16427.1 R23 .1059 fl13 -.8228

80E 2.0117 BRA10.6773 6C310.6119 FSP 432 S6116415.3 SG2 620.6 THA 179.47

ORBIT DETERMINATION ACCURACY

ST 4252.7 SR 586.8 SS 516.3

CRT -.4558 CRS .7960 CST -.9002

LSA 4286.8 NSA 568.4 SSA 21.0

ELI 4261.3 EL2 521.3 ALF 176.35

ARRIVAL DATE FED 14 1966

EARTH TO MARS

INC 1.5356 Vt 30.247

APO 244.84 V2 26.3g5

ETC 25S.83 CLP 22.42

RAp 183.82 ECC 1.4057

INJ 2 LAT INJ 2 LONG

-12.83 26.19

22.19 217.82

-13.77 ?.08

23.18 197.50

-16.26 350.97

25.62 178.64

ORDIT DETERHINATION ACCURACY

ST 4352.7 SR 591.2 SS 488.g

CRT -.4742 CRS .8131 C3T -.8965

L3A 4384.0 M3A 560.7 SSA 20.5

EL1 4361.9 EL2 519.4 ALF 176.26

1994



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC I1 1934

N(LIOCENTR 1C C(_IC

SL 147.50 LAb .00

RP 2DT. ST LAP -1.91

RC $45.30R _ 9.90

PL M_ TQCElITlU C CONIC

CS 45.93T _ 5.093

LKH AZNTH LRH TIM(
90.00 41 4T 44

90.00 • 10 40

100.00 13 5 $5

100.00 • 35 10

110.00 0 10 54

FLIGHT 1;IE 432.00 ARRIVAL DATE FEE 16 1966

O|3TANCE 936.630 EARTH TO MARS
LQI. 79.00 VIL 53.400 GAL -7.4| AZL 88.48 HCA 275.TO SMA 193.44 (CC .2ASS1 INC 1.51S4 vl 3O.Z4T

LOP 3S4.TO _ 24.333 GAp -15.07 AZP 19.85 TAL 323.95 TAp 239.65 RC4 141.31 APO 245.5R V2 £4.380

-8.83 ZAL 143.92 ZAP _.31 ETS S?l.l| ZA[ 33.?0 ST[ 1TS.S0 ZAC 0R.9Z ETC 255.03 CLP 22.15

OLA -6.61 RAIL 124.S1 RA0 0S_J.0 VI[L lt.13T PTH 2.10 VHlP T.644 DPA -0.5'8 RAP 194.73 ECC t.4ESJ

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ A]SqTH INJ TIN( PO CST TIN INJ Z LAT INJ R LGNG
LDOT1.30 -15.06 32.01 88.84 113.TT P2 25p 15 14T1.4 -lP.51 E5.54

StET.TR 25.09 228.P3 91.40 70.36 9 30 8 4527.8 ZE.SJl 210.£0

1819.13 -16,97 15.54 011.31 114.98 23 36 15 1219.1 -13.47 R.50

4055.25 2•.85 LPOT. 05 0_.00 T5.10 10 SG 5 4255.3 23.1)5 199.81
1i_8.00 -19.1)5 35T.46 06.73 118.35 0 38 2 1028.0 -16.00 350.5•

I10.OO 10 SO 345 4•19.15 L5.44

DltrFERI[NT| Ai. CClUtI[C T|QOiS

TO[-R.OTST TWAI$.IOOSD TC-IO;L_tl3 BAIL/ 3.5400
ROE .St_ Int4 .OTZT

IrOE --S284 Irl_ S.OVOS

ODE t.1419 1nA11.1OO4

LAUNCH DATE DEC 11 lS4i4

HELIoCENTqIC C_NIC

ML 14T. 30 LAL .00

NP L_ST.•O LAP -t.4R

NC 34•. 039 GL •. 52
PL ANE TQCENTR IC CGNIC

CS IT. 3ST VHL S. _R

INCH AZMTH iNCH TINS
I)0.00 21 ST 3G

90.00 • • 23
1OR.OR 23 15

100.00 • 34 14

110.00 0 19

100.80 90.09 71.79 12 T 35

MID-CoURSE EXECUTION ACCURACT
SGTIS4•I.3 l_q G41.4 _3 116.9

RC3 .221T FAU .Oils3 RRT -.ES50WIF -.3140 RTF .T059

FC3 -.0845 B6P 5T•08 _0810403.T RZ3 .1174 R13 -.7859

BC310.211T FSP _Je S0111_188.1 SG2 t_eO.1 THA 170.43

FLIGHT T|NE 434.00

DISTANCE 040.T12

LGL T9.O0 VL 33.414 GAL -T,T2 AZL 88.SOHCA 276.96 SMA 193.60 ECC ,2T244

LQP 355.99 VP 24.32T GAP -15.85 AZP 09.•2 TAL 322.T4 TAP 239.09 RCA 140;•6

GP -2.79 ZAL 145.21 ZAP _.03 ET3 1T1.50 ZNE 33.11 ETE 175.56 ZAC 68.87

OLA -7.33 RAL _5.00 RAO R568.1 VEL 12.194 PTH 2.19 VHP T.759 OPA -6.05

L-I TINS INJ LAT |NJ L_NG INJ RT ARC INJ A]54TH INJ TIN[ PO CST TIN
2001.1T -15.57 32.0G 90.65 113.95 22 31 57 1401.2

31S3.52 25.61 230.70 94.70 77.49 9 35 20 4563.5

1010.09 -10.T1 12.99 00.11 115.15 23 45 35 1210.1

4089.82 20.03 110.20 14.38 76.30 10 55 44 4289.8

1621.55 -19.74 35T.041 88.50 118.49 0 40 30 102k0

110.00 10 50 31 4651.13 30.10 10|.11 93,_S TR,ST 12 0 2

DIFFERENTIAL CCIIN[CTI_IR NID-COURI_ (XECUTICN ACCURACY

M-2.ZOsT TEAIt.$SZ3 TCS-9.RZ30 BAU 3.58T2 89T16540.5 84St $43.0 $G3 104.2

NO( .5459 1_4 .0619 RC3 .2109 FAU-.O0081 NRT *.LDTR5 IIHtF -.32T0 RTF .T3TO

FOE -.SOTS FRA .9073 FC3 .0230 BSP 57815 $9810SS9.0 RZ3 .1309 R13 -,TST0
ROE Z.2713 MA$1.5325 BC3 9.•L_•O F_P 344 _GI|OS4T. S SG_ 019.3 THA 179.39

4019.1 24.4T 180.TT

ORBIT DETEIHSlMATION 4CCURACy

ST 4446.8 _ 505.£ SO 460.3
CRT -.4SO_t CNS .0305 CST -.8909

LSA 4475.S MSA SSR.4 SSA 20.0

EL1 4456.5 EL2 51T.6 ALF 176.19

ARRIVAL DATE FEB 18 1966

EARTH TO MARS

INC 1.4950 vl 30.24T

APO _40.35 V2 _.304

ETC 255.84 CLP _1.88

NAP 195.95 ECC 1.44R4
INJ _ LAT INJ _LONG

-1£.tl 1_4.R4

23.43 _8£.5•

-13.19 5.R8

24.se tO,.St

-1S.T8 350.10
4051.1 _T.4T ll_.Sl

ORBIT DETERMINATION ACCURACY

ST 4535.R M 5_R.• S• 430.R

CRT -.504T CR$ .•4•R CST -.RR30

L$A 4561.8 N$A 562.4 $$A 1•.6

ELI 4545.8 ELZ 515.9 ALF 176.14

1905



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE DEE 12 1964 FLIGHT TIME 140.00 ARRIVAL DATE MAY 1 1965

HELIOCENTRIC COI41C DISTANCE 364.776 EARTH TO MAR S

RL 147.28 LAL .00 LOt. 80.01 VL 35.595 GAL -.03 AZL 88.79 HCA 112.10 SMA 247.97 ECC .40606 XNC 1.2067 vl 30.251

RF 244.23 LAP 1.12 LOP lg2.11VP 23.486 GAP 23.94 AZP 90.45 TAL 359.90 TAp 112.00 RCA 147.28 Apo 348.66 V2 22.463

RC 132.477 GL 7.99 GP 2.00 ZAL 88.18 ZAP 174,58 ET8 157.02 ZAE 152.33 EYE 1.75 ZAC 91.19 ETC 255.97 CLF 174.96

PLANETOCENTRIC CONIC

C3 29.080 VHL 5.383 DLA 12.02 RAL 172.31RAD 6568.2 VEL 12.266 PTH 2.21VHp 10.932 DpA .16 RAp 187.82 ECC |.47_6

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAY INJ 2 LONG

90.00 15 52 47 2688.62 -27.55 73.74 44.55 96.81 16 37 35 2088.6 -26.32 65.29

90.00 7 0 28 4567.45 11.61 192.78 38.00 63.99 8 16 36 3967.5 8.02 185.94

100.00 17 20 15 2408.52 -28.90 52.79 44.35 98.00 18 0 21 1806.5 -27.49 44.27

100.00 8 15 41 4324.79 12.82 174.32 37.37 62.76 9 27 46 3724.8 9.07 167.54

110.00 18 42 20 2149.66 -32.48 32.58 43.64 101.29 19 18 10 1549.7 -30.58 23.88

110.00 9 10 5 4154.41 16.00 159.58 35.56 59.38 10 19 20 3554.4 11.82 152.97

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4057 TRA-1.2701TC3 .9919 8AU .38§7 SGT 1798.3 SGR 638.2 SG3 167.3 ST 598.5 8R 587.5 SS 160.5

ROE -.3480 RRA -.2401RC3 -.0163 FAU .05796 RRT .0784 RRF -.0843 RTF -.7842 CRT -.6218 CRS .1007 CST .6886

FOE -.0040 FRA .4924 FC3-1.72§8 8$P 6760 SGB 1908.2 R23 -.0141 R13 -.7844 LSA 757.3 MSA 392.5 $SA 39.3

BOE .6819 8RA 1.2926 BC3 .9921 FSP 540 961 1799.1 SG2 636.0 THA 1.82 EL1 755.3 EL2 364.6 ALF 135.85

LAUNCH DATE DEC 12 1964 FLIGHT TIME 142.00 ARRIVAL DATE MAY 3 1965

HELIOCENTRIC CONIC DISTANCE 368.741 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 35.465 GAL .13 AZI- 88.81 HCA 113.01 SMA 243.74 ECC .39576 INC 1.1892 vl 30.251

RP 243.99 LAP 1.09 LOP 193.02 VP 23.310 GAP 23.31 AZP 90.46 TAL .44 TAp 113.45 RCA 147.28 APO 340.20 V2 22.486

RC 134.831 GL 8.04 GP 2.06 ZAL 87.09 ZAP 174.03 ETS 158.48 ZAE 152.25 ETE 2.00 ZAC 91.33 EYE 255.96 CLP 174.40

PLANETOCENTRIC CON_

C3 27.726 VHL 5.266 DLA 12.50 RAL 171.31 RAO 6568.1 VEL 12.211 PTH 2.19 VHP 10.663 OpA .06 RAP 188.16 ECC 1.4563

LNCM AZMTM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZT4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 44 48 2692.74 -27.58 74.04 42.85 96.67 16 29 38 2092.7 -26.37 65.58

90.00 7 0 29 4539.52 10.77 191.16 36.26 63°65 8 16 8 3939.5 7.14 184.36

100.00 17 12 32 2409.69 -28.93 53.02 42.66 97.88 17 52 41 1809.7 -27.§3 44.50

100.00 8 15 24 4297.80 11.97 172.76 35.63 62.41 9 27 2 3697.8 8.19 166.02

110.00 18 35 15 2150.82 -32.50 32.67 41.96 101.24 19 11 6 1550.8 -30.61 23.96

110.00 9 9 10 4129.44 15.13 158.17 33.81 58.98 10 17 59 3529.4 10.91 151.61

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4088 TRA-1.2267 TC3 1.1238 BAU .4166 SGT 1862.2 9¢A_ 635.8 SG3 179.0 ST 606.1 SR 585.9 SS 154,0

ROE -.5337 RRA -.2321 RC3 -.0126 FAU .06098 RRT .0672 RRF -.083§ RTF -.7990 CRT -.6379 CRS .1449 CST .6363

FOE .OOS3 FRA .4664 FC3-1.9040 BSP 5786 SG8 1967.7 R23 -.0228 R13 -.7992 LSA 764.4 MSA 385.2 SSA 41.4

8DE .6723 8RA 1.2484 BC3 1.1239 FSP 471 SO1 1862.7 862 634.2 THA 1.49 ELI 763.0 EL2 358.4 ALF 136.52

LAUNCH DATE OEC 12 1964 FLIGHT TIME 144.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC DISTANCE 368.851 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 35.340 GAL .28 AZL 88.83 HCA 113.92 SMA 239.85 ECC .38597 INC 1.1713 vl 30.251

RP 243.73 LAP |.07 LOP 193.93 VP 23.143 GAP 22.69 AZP 90.48 TAL 1.00 TAp 114.91RCA 147.27 APO 332.42 V2 22.510

RC 136.814 GL 8.07 GP 2.12 ZAL 85.98 ZAp 173.48 ETS 159.70 ZAE 152.21ETE 2.26 ZAC 91.46 ETC 255.94 CLP 173.83

PLANETOCENYRIC CONIC

C3 26.479 VHL 5.146 DLA 12.97 RAL 170.28 RAD 6568.1VEL 12.160 pTH 2.18 VHp 10.402 DpA -.03 RAp 188.50 EEE 1.4358

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST ;XN INJ 2 LAT 1NJ 2 LONG

90.09 15 36 36 2697.41 -27.62 74.38 41.16 96.50 16 21 34 2097.4 -26.43 65.91

90.00 7 0 25 4511.99 9.93 189.57 34.54 65.35 8 15 37 3912.0 6.27 182.80

100.00 17 4 40 2413.39 -28.96 53.29 40.97 97.74 17 44 54 1813.4 -27.59 44.76

100.00 8 15 2 4271.24 11.13 171.24 33.91 62.08 9 26 14 3671.2 7.31 164.53

110.00 18 28 3 2132.48 -32.52 32.79 40.28 101.17 19 3 56 1552.5 -30.64 24.08

110.00 9 8 9 4104.92 14.27 156.79 32.08 58.60 10 16 33 3504.9 10.01 150.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3840 TRA-1.2009 TC3 1.2019 8AU .4235 8GT 1896.2 SGR 633.6 SG3 188.3 ST 594.7 SR 584.3 SS 152.6

ROE -.5202 RRA -.2246 RC3 -.0092 FAU .06291 RRT .0773 RRF -.0921RTF -.8033 CRT -.6213 CRS .2619 CST .5552

FOE .0217 FRA .4540 FC3-2.0569 8SP 6090 968 1999.2 R23 -.0223 R13 -.8035 LSA 751.2 MSA 390.1 SSA 42.9

8DE .6465 BRA 1.2217 BC3 1.2019 FSP 504 SG1 1896.9 SG2 631.4 THA 1.66 ELI 750.7 EL2 362.6 ALF 135.81

LAUNCH DATE DEC 12 1964 FLIGHT TIME 146.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC CONIC DISTANCE 371.093 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 35.221 GAL .43 AZL 88.85 HCA 114.83 SMA 236.26 ECC .37668 INC 1.1531 vl 30.251

RP 243.50 LAP 1.05 LOP 194,85 VP 22.985 GAP 22.06 AZP 90.48 TAL 1.56 TAp 116.39 RCA 147.26 APO 325.25 V2 22.535

RC 139.022 GL 8.10 GP 2.19 ZAL 84.86 ZAP 172.91ETS 160.72 ZkE 152.22 ETE 2.53 ZAC 91.60 ETC 255.93 CLP 173.26

PLANETOCENTRIC CONIC

C3 25.334 VHL 5.033 OLA 13.44 RAL 169.22 RAD 6568.0 VEL 12.112 PTH 2.17 VHp 10.148 DpA -.11 RAP 188.84 ECC 1.4169

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

74.75 39.49 96.32 16 13 23 2102.6 -26.50 66.28

188.01 32.84 63.07 8 15 2 3884.9 5.42 181.27

53.60 39.30 97.59 17 37 0 1817.6 -27.65 45,06

169.75 32.20 61.78 9 25 21 3643.2 6.45 163.08

32.95 38.62 101.08 18 56 40 1554.6 -30.68 24.23

155.46 30.37 58.26 10 15 3 3480.9 9.12 148.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1930.4 SGR 631.0 SG3 198.4 ST 582.0 SR 582.5 SS 152.3

RRT .0854 RRF -.1002 RTF -.8095 CRT -.6075 CRS .3758 CST .4641

SGB 2030.9 R23 -.0230 R13 -.8098 LSA 738.2 MSA 392.7 SSA 44.5

861 1931.2 SG2 628.4 THA 1.79 EL1 738.2 EL2 364.7 ALF 134.96

90.00 15 28 20 2702.61 -27.66

90.00 7 0 17 4484.91 9.10

100.00 16 56 43 2417.60 -29.00

100.00 8 14 36 4245.15 10.30

110.00 18 20 46 2134.61 -32.5§

110.00 9 7 2 4080.91 13.41

DIFFERENTIAL CORRECTIONS

TOE .3609 TRA-1.1687 TC3 1.2901BAU .4370

ROE -.5073 RRA -.2173 RC3 -.0051FAU .06506

FOE .0400 FRA .4376 FC3-2.2232 BS,o 6266

80[ .6226 BRA 1.1887 8C3 1.2901FSP 540

1996



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUHCH DATE DEC 12 1964

HELIO(EHTMIC CONIC

RL 147.28 LAL .DO

RP 243.25 LAP 1.02

RC 141.251 ;L 8.11

PLANETOCENTRIC CON|C

C3 24.281 VHL 4.928

LHCH AZNTH LNCM TIME

90.00 15 19 58

90.00 • 0 5

100.00 16 48 39

100.00 8 14 4

110.00 18 13 23

110.00 9 5 50

FLIGHT TIME 148.00

DISTANCE 573.452

L04. 80.01 VL 55.107 GAL .57 AZL 88.97 HCA 115.73 SHA

LOP 195.•6 VP 22.835 GAP 21.44 AZP 90.49 TAL 2.13 TAp

GP 2.25 ZAL 83.71 ZAP 172.34 ETS 161.60 ZAE 152.27 ETE

DLA 15.90 RAL 168.15 RAD 6568.0 VEL 12.069 PTH 2.16 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2708.27 -27.70 75.16 37.82 96.12 16 5 6

4458.36 8.28 186.50 31.16 62.82 8 14 23

2422.25 -29.04 53.94 37.64 97.41 17 29 2

4219.61 9.47 168.31 30.52 61.52 9 24 24

2157.16 -32.56 33.14 36.99 100.97 18 49 20

4057.47 12.57 154.17 26.88 57.95 10 13 28

DIFFERENTIAL CORRECTIONS

TOE .3413 TRA-1.1365 TC3 1.5806 BAU .4482

ROE -.4950 RRA -.2102 RC3 -.0002 FAU .08?35

FOE .0582 FRA .4189 FC3-2.4012 BSP 6374

BOE .6013 BRA 1.1558 BC3 1.3806 FSP 571

LAUI4CH DATE DEC 12 1964

HELIOCENTRIC COLIC

RL 147.28 LAL .00

RP 243.00 LAP 1.00

RC t43.499 GL 8,11

PLAN_TOCENTRIC CONIC

C3 23.313 VHL 4.828

MID-COURSE EXI[CUTION ACCURACY

SGT 1965.2 SGR 629.2 SG3 209.1

RRT .0923 RRF -.1084 RTF -.8130

SGB 2063.2 R23 -.0248 R13 -.8153

$4_1 1966.1 $62 625.2 THA 1.88

FLIGHT TIME 130.00

DISTANCE 375.920

LOt. 80.01 VL 34.998 GAL .71 AZL 88.88 HCA 116.66 SMA

LOP 196.68 VP 22.693 GAP 20.82 AZIP 90.30 TAt. 2.70 TAp

6P 2.32 ZAL 82.56 ZAp 171.75 ETS 162.34 ZNE 152.37 ETE

DLA 14.36 RAL 167.05 RAD 6567.9 VEL 12.029 PTH 2.15 VHp

ARRIVAL DATE MAY 9 1965

EARTH TO MARS

252.94 ECC .36786 INC 1.1347 vl 30.251

117.87 RCA 147.25 APO 318.63 V2 22.560

2.81ZkC 91.74 ETC 255.92 CLp 172.68

9.900 DpA -.19 RAp 189.17 ECC 1.5996

PO CST TIM INJ 2 LAT INJ 2 LONG

2108.3 -26.57 66.68

3858.4 4.57 179.78

1822.2 -27.71 45.39

3619.6 5.59 161.66

1557.2 -30.72 24.42

3457.5 8.24 147.74

ORBIT DETERMINATION ACCURACY

ST 570.9 SR 580.5 SS 153.7

CRT -.5962 CRS .4825 CST .3657

LSA 727.5 MSA 693.9 SSA 46.2

EL1 727.4 EL2 365.8 ALF 134.20

ARRIVAL DATE HAY 11 1965

EARTH TO MARS

229.87 ECC .35947 INC 1.1158 vl 30.251

119.36 RCA 147.24 APO 312.50 V2 22.585

3.09 ZAC 91.88 ETC 255.91 CLP 1•2.09

9.659 DpA -.26 RAp 189.49 ECC 1.383•

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT

90.00 15 11 31 2714.35 -27.75

90.00 6 59 47 4432.39 7.47

100.00 16 40 32 2427.30 -29.09

100.00 8 13 28 4194.66 8.66

110.00 18 5 56 2160.09 -32.62

110.00 9 4 33 4034.64 11.74

DIFFEREHT1AL CORRECTIONS

TDE .3208 TRA-I.1054 TC3 1.4756 BAU .4599

RDE -.4833 RRA -.2032 RC3 .0053 FAU .06977

FOE .0769 FRA .4000 FC3-2.5910 BSP 6545

BOE .5801 BRA 1.1239 BC3 1.4756 FSP 609

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

75.60 36.17 95.90 15 36 46 2114.3 -26.64 67.11

185.02 29.50 62.61 8 13 39 3832.4 3.74 178.32

54.31 36.00 97.22 17 20 59 1827.3 -27.78 45.•5

166.90 28.86 61.28 9 23 22 3594.7 4.•6 160.28

33.36 35.34 100.85 18 41 56 1560.1 -50.78 24.63

152.92 27.01 57.66 10 11 48 3434.6 •.59 146.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2002.2 SGR 625.3 SG3 220.4 ST 558.4 SR 5•8.4 SS 15•.4

RRT .1006 RRF -.1173 RTF -.8210 CRT -.3822 CRS .5803 CST .26•6

SGB 2097.6 R23 -.0260 R13 -.8214 LSA 716.0 MSA 395.2 SSA 48.1

SGI 2003.3 SG2 621.7 THA 1.99 EL1 715.2 EL2 367.1 ALF 133.27

LAUNCH DATE DE_ 12 1964

HELIOCENTRIC CONIC

RL 14•.28 LAL .00

RP 242.•4 LAP .97

RC 145.763 GL 8.11

PLANETOCENTRIC CONIC

CS 22.425 VHL 4.736

LNCH AZMTH LNCH TIME

90.00 15 3 2

90.00 6 59 24

100.00 16 32 22

100.00 8 12 45

110.00 17 58 27

110.00 9 3 10

FLIGHT TIME 132.00 ARRIVAL DATE MAY 15 1965

DISTANCE 378.485 EARTH TO MARS

LOL 80.01VL 54.894 GAL .85 AZL 68.90 HCA 117.58 SMA 227.01ECC .55151 INC 1.0967 vl 30.251

LOP lg7.60 VP 22.559 GAP 20.21 AZp 90.51 TAL 3.28 TAp 120.86 RCA 147.22 APO 306.81 V2 22.611

GP 2.39 ZAL 61.39 ZAp 171.16 ETS 162.99 ZAE 152.50 ETE 3.39 ZAC 92.02 ETC 255.90 CLp 171.49

DLA 14.81 RAL 165.94 RAD 6567.9 VEL 11.992 PTH 2.14 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2720.78 -27.79 76.06 34.53 95.67 15 48 25

4407.04 6.67 183.38 27.86 62.42 8 12 31

2432.79 -29.13 34.70 34,36 97.02 17 12 34

4170.36 7.88 163.54 27.21 61.07 9 22 16

2163.35 -32.66 53.61 33.72 100.71 18 34 30

4012.4• 10.93 151.71 25.36 57.41 10 10 2

DIFFEREHTIAL CORRECTIONS

TOE .3005 TRA-l.0734 TC3 1.3707 OAU .4709

RDE -.4723 RRA -.1964 RC3 .0117 FAU .07229

FOE .0969 FRA .3785 FC3-2.7907 BSP 6694

BOE .5598 BRA 1.0912 0C3 1.5707 FSP 648

MID-COURSE EXECUTION ACCURACY

SGT 2037.1SGR 622.1SG3 232.2

RRT .1093 RRF -.1271RTF -.8265

SGB 2129.9 R23 -.0276 RI3 -.8269

$61 2038.3 $62 618.0 THA 2.11

9.424 DpA -.53 RAp 189.81 ECC 1.3691

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2120.6 -26.71 67.56

5807.0 2.93 176.90

1832.7 -27.85 46.15

5570.4 3.94 138.94

1563.4 -30.84 24.86

3412.5 6.53 143.35

ORBIT DETERMINATION ACCURACY

ST 544.6 SR 576.2 SS 163.3

CRT -.5674 CRS .6706 CST .1664

LSA 704.4 MSA 695.• SSA 50.0

EL1 702.3 EL2 367.9 ALF 132.1•

LAUNCH DATE DEC 12 1964 FLIGHT TIM( 154.00 ARRIVAL DATE HAY 15 1965

DIFFERENTIAL CCRRECTIONS

TDE .2900 TRA-l.0417 TC3 1.6682 BAU .4820

RDE -.4818 RRA -.1896 RC3 .0188 FAU .07491

FOE .1180 FRA .3547 FC3-3.0010 BSP 6853

BOE .5401 BRA 1.0388 0C3 1.6683 FSP 687

HI[LIOCENTRIC CONIC DISTANCE 381.140 EARTH TO MARS

RL 147.28 LAL .00 LOt. 80.01VL 34.795 GAL .99 AZL 88.92 HCA 118.50 SNA 224.36 ECC .34396 INC 1.0773 vl 30.251

RP 242.47 LAp .95 LOP 198.32 VP 22.432 GAP 19.60 AZP 90.51 TAL 3.87 TAp 122.37 RCA 147.19 APO 301.34 V2 22.638

RC 146.041GL 8.09 SIP 2.47 zAL 80.22 2AP 170.33 ETS 163.33 ZAI[ 132.68 ETE 3.71 ZAC 92.16 ETC 255.89 CLP 170.88

PLAMETOCENTRIC CONIC

C3 21.610 VHL 4.649 DLA 15.23 RAL 164.81RAD 6567.9 VEL 11.958 PTH 2.13 VHp 9.193 DpA -.39 RAP 190.13 ECC 1.3556

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

90.00 14 54 31 2727.31 -27.83 76.55 32.91 93.43 15 59 38 2127.3 -26.79 68.04

90.00 6 58 55 4382.40 3.89 182.19 26.24 62.23 8 11 58 3782.4 2.13 1•5.53

100.00 16 24 10 2438.38 -29.18 55.12 32.75 96.81 17 4 49 1838.4 -27.93 46.54

100.00 8 11 57 4146.76 7.08 164.22 25.60 60.88 9 21 4 3546.8 3.14 157.64

110.00 17 50 56 2166.89 -32.70 33.88 52.12 100.56 18 27 3 \1366.9 -30.90 25.12

110.00 9 1 41 3991.01 10.14 130.33 23.74 37.18 10 8 12 3391.0 5.74 144.22

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2072.6 SGR 618.8 SO3 244.3 ST 329.8 SR 573.8 SS 1•1.6

RRT .1193 RRF -.1377 RTF -.8319 CRT -.550• CRS .•482 CST .0695

SGB 2163.0 R23 -.0292 R13 -.8323 LSA 692.9 MSA 395.6 SSA 52.0

SG1 2074.0 $62 614.0 THA 2.24 EL1 688.6 EL2 368.5 ALF 130.87

1997



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964_

LAUMCH DATE DEE 12 1964 FLIGHT TIN( IS6.00 ARRIVAL DATE MAY 17 186_

HELIOCENTRIC CONIC

RL 147.28 LAb .DO LOL 80.01 VL

RP 242.20 LAP .92 LOP 199.44 VP

RC 150.350 GL 8.06 GP 2.55 ZAL

PLAMETOCENTRIC CONIC

C3 20.862 VNL 4.568 OLA

LNCH AZMTH LNCH TIME L-X TIM( INJ LAT

90.00 14 46 0 2754.46 -27.88

90.00 6 58 21 4858.51 5.13

100.00 16 15 59 2444.28 -28.22

100.00 8 11 3 4123.93 6.32

110.00 1T 48 28 2170.80 -32.75

110.00 9 0 5 3970.31 g.37

DIFFERENTIAL C_RRECTIONS

TOE .2596 TRA-1.0078 TC3 1.7666 8AU .4828

ROE -.4519 RRA -.1830 RC3 .0268 FAU .07772

FOE .1406 FRA .3272 FC3-3.2253 8SP 6963

8OE .5212 BRA 1.0243 BC3 1.7668 FSP 730

OISTANCE 383.877 EARTH TO MARS

34.701 GAL 1.12 AZL 88.9_ HCA 119.43 SMA 221.90 ECC .33678 INC 1.0574 vl 50.251

22.312 GAP 18.99 AZP 90.52 _AL 4.45 TAp 123.88 RCA 147.17 Apo 296.63 V2 22.664

79.04 2AP 169.93 ET8 164.04 ZAE 152.89 ETE 4.04 ZAC 92.30 ETC 255.88 CLP 170.28

15.67 RAL 163.67 RAD 6567.8 VEL 11.927 PTN 2.12 VHp 8.972 DpA -.44 RAp 190.44 ECC 1.3438

INJ LONG ]NJ RT ASC |NJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.06 31.31 95.18 15 31 34 2134.5 -26.87 68.53

180.84 24.65 62.11 8 10 59 3758.5 1.36 174.19

55.§5 31.15 96.58 16 56 43 1844.S -28.00 46.96

162.95 24.00 60.72 9 19 47 3523.9 2.37 156.39

34.16 $0.54 100.39 18 19 37 1570.7 -30.97 25.39

149.44 22.14 56.98 10 6 16 3870.3 4.96 143.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERM1NATIO¢4 ACCURACY

8GT 2105.8 SGR 615.4 8G3 257.7 ST 513.4 8R 571.S SS 182.3

RRT .1296 RRF -.1492 RTF -.8371 CRT -.5332 CRS .8129 CST -.0231

SGB 2193.9 R23 -.0310 R13 -.8376 LSA 682.0 M$A 394.0 SSA 54.3

SG1 2107.5 SG2 609.8 THA 2.37 EL1 674.2 EL2 368.1 ALF 129.32

LAUt4CM DATE DEC 12 1964 FLIGHT TIM( 158.00 ARRIVAL DATE MAY 19 1965

HELIOCENTRIC _IC

RL 147.28 LAL .00

RP 241.93 LAp ,89

RC 152.629 GL 8.02

PLAN£YOCENTRIC CONIC

CS 20.177 VHL 4.492

LNCH AZNTH LNCH TIME

90.00 14 37 31

90.00 6 57 39

1OO.00 16 7 49

100.00 8 10 2

110.00 17 35 57

110.00 8 58 24

OIFFERENTIAL CORRECTIONS

TDE .2402 TRA -.9754

ROE -.4425 flRA -.1764

FOE .1637 FRA .2983

8DE .5035 6flA .9913

DISTANCE 386.689 EARTH TO MARS

L04. 80.01 VL 34.610 GAL 1.25 AZL 88.96 HCA 120.35 SMA 219.60 ECC .32997 INC 1.0871 vl 30.251

LCP 200.37 VP 22.199 GAP 18.38 AZP 90.52 TAL 5.05 TAp 125.40 RCA 147.14 Apo 292.06 V2 22.692

GP 2.63 ZAL 77.86 ZAP 169.30 ET8 164.46 ZAE 153.14 ETE 4.38 ZAC 92.45 ETC 255.87 CLP 169.63

OLA 16.09 RAL 162.52 RAO 6567.8 VEL 11.898 PTH 2.11 VHP 8.755 DpA -.49 RAp 190.74 ECC 1.3521

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2741.57 -27.92 77.57 29.73 94.93 15 23 12 2141.6 -26.94 69.04

4335.44 4.40 178.55 23.09 62.00 8 9 55 3735.4 .62 172.91

2450.33 -29.27 56.00 29.58 96.35 16 48 40 18§0.S -28.08 47.39

4101.90 5.59 161.73 22.43 60.59 9 18 24 3501.9 1.63 155.18

2174.39 -32.80 34.46 28.98 100.22 18 12 12 1574.6 -31.04 25.68

3950.41 8.63 148.37 20.57 56.80 10 4 14 3350.4 4.20 142.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3 1.8648 BAU .5081 SGT 2139.5 SGR 611.9 SG3 271.3 ST 497.3 SR 568.7 SS 194.9

RC3 .0358 FAU .08068 RRT .1407 RRF -.1616 RTF -.8418 CRT -.5147 CRS .8616 CST -.1026

FC3-3.4596 BSP 7098 8G8 2225.3 R23 -.0332 R13 -,8423 LSA 672.5 NSA 391.5 SSA 56.6

BC3 1.8652 FSP 775 SG1 2141.4 SG2 605.3 THA 2.50 ELI 660.2 EL2 367.3 ALF 127.67

LAUNCH DATE DEC 12 1964 FLIGHT TIME 160.00 ARRIVAL DATE MAY 21 1965

MELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 241.65 LAP .87

RC 154.986 GL 7.96

PLANETOCENTR1C CONIC

C3 19.549 VHL 4.421

LNCH AZMTH LNCH TIME

90.00 14 29 4

90.00 6 56 51

100.00 15 59 42

100.00 6 8 54

110.00 17 28 30

110.00 8 56 35

DIFFERENTIAL CORRECTIONS

TOE .2298 TRA -.9840

ROE -.4387 RRA -.1700

FDE .1886 FRA .2671

BOE .4906 8RA .9494

LOt. 60.01 VL

LOP 201.29 Vp

GP 2.72 ZAL

DISTANCE 589.570 EARTH TO MARS

34.524 GAL 1.38 AZL 86.98 HCA 121.28 SMA 217.45 ECC .32350 INC 1.0163 vl 50.251

22.098 GAP 17.80 AZP 90.55 TAL 5.64 TAp 126.92 RCA 147.10 Apo 287.79 V2 22.720

76.67 ZAP 166.66 ET8 164.84 ZAE 153.43 ETE 4.75 ZAC 92.60 ETC 255.87 CLP 168.99

DLA 16.49 RAL 161.36 RAD 6567.8 VEL 11.871PTH 2.11VHp 8.543 DpA -.52 RAp 191.04 ECC 1.5217

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2746.78 -27.96 78.09 28.17 94.67 15 14 53 2148.8 -27.02 69.55

4313.19 3.69 178.30 21.55 61.90 8 8 44 3713.2 -.10 171.67

2456.49 -29.32 56.45 28.02 96.12 16 40 39 1856.5 -28.16 47.84

4080.71 4.88 160.55 20.89 60.47 9 16 55 3480.7 .91 154.01

2178.65 -32.85 34.76 27.44 100.05 18 4 49 1578.6 -31.11 25.97

3931.32 7.92 147.$5 19.02 56.64 10 2 7 3331.3 3.48 141.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9807 BAU .5178 SGT 2179.3 SGR 608.5 SG3 285.6 ST 484.2 8R 566.2 SS 210.3

RC3 .0456 FAU .08368 RRT .1460 RRF -.1752 RTF -.8498 CRT -.5137 CRS .8988 CST -.1920

FC3-3.7058 BSP 7050 SGB 2262.6 R23 -.0413 R13 -.8504 LSA 669.9 MSA 383.4 SSA 58.8

8C3 1.9812 FSP 826 SGI 2181.3 SG2 601.4 THA 2.53 EL1 651.7 EL2 560.9 ALF 126.50

LAtJ_iCH DATE DEc 12 1964 FLIGHT TIME 162.00 ARRIVAL DATE NAY 23 1965

HELIOCENTRIC r_IC DISTANCE 392.514 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 34.442 GAL 1.50 AZL 89.00 HCA 122.21 SMA 215.44 ECC .31736 INC .9951 vl 30.251

RP 241.36 LAp .84 LOP 202,22 VP 21.993 GAP 17.21 AZP 90.53 TAL 6.23 TAp 128.44 RCA 147.07 Apo 288.82 V2 22.748

RC 157.250 GL 7.89 GP 2.81 ZAL 75.50 ZAP 168.01 ETS 165.17 ZAE 153.75 ETE 5.14 ZAC 92.75 ETC 255.86 CLP 168.34

PLANETOCENTRIC CONIC

C3 18.975 VNL 4.356 DLA 16.87 RAL 160.20 RAD 6567.8 VEL 11.847 PTH 2.10 VHp 8.$37 DpA -.56 RAp 191.33 ECC 1.3123

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 20 44 2755.96 -28.00 78.62 26.63 94.41 15 6 39 2156.0 -27.09 70.07

90.00 6 55 56 4291.92 3.00 177.11 20.04 61.83 8 7 28 3691.9 -.79 170.48

100.00 15 51 41 2462.65 -29.36 56.90 26,49 95.89 16 32 44 1862.6 -28.23 48.28

1OO.O0 8 7 39 4060.48 4.20 159.44 19.37 60.38 9 15 20 3460.5 .22 152.90

110.00 17 21 9 2182.73 -32.89 35.07 25.92 99.87 17 57 32 1582.7 -31.18 26.27

110.00 8 54 41 3913.15 7.24 146.39 17.50 56.50 9 59 54 3313.2 2.78 140.15

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2064 TRA -.9047 TC3 2.0703 BAU .5254 $GT 2207.5 SG_ 604.7 SG3 300.9 ST 464.5 SR $63.3 SS 225.4

ROE -.4252 RRA -.1635 RC3 .0567 FAU .086g6 RRT .1624 RRF -.18g2 RTF -.8524 CRT -.4837 CRS .9240 CST -.2392

F0( .2125 FRA .2807 FC3-3.9677 BSP 7260 SG8 2288.8 R23 -.0403 R13 -.8530 LSA 660.0 MSA 380.1 SSA 61.7

B0E .4726 ORA .9193 BC3 2.0711F$P 872 $61 2209.9 SG2 5g6.0 THA 2.75 EL1 634.7 EL2 360.8 ALF 124.07

1998



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LA_CH DATE DEC 11) 1964

HELIO(ENTRIC CC)$AIC

RL 147.26 LAL .00

RP 241.06 LAp .62

9C 159.568 GL 7.81

PLANETOCENTRIC CONIC

C3 16.450 VHL 4.293

LMCH AZIATH LNCN TIM(

90.00 14 12 30

90.00 6 34 52

100.00 15 43 4G

100.00 8 6 17

110.00 17 13 53

FLIGHT TIN( 164.00 ARRIVAL DATE MAy 25 1965

DISTANCE 395.517 [ASTH TO MARS

LOL 80.01VL 34.365 GAL 1.62 AZL 89.03 HCA 123.|4 SMA 213.57 ECC .31154 INC .9734 VI 30.251

LOP 205.16 VP 21.900 GAP 16.62 AZP 90.55 TAL 6.82 TAp 129.96 RCA 147.03 APO 280.10 V2 22.777

GP 2.91ZAL 74.33 ZAP 167.34 ETS 165.46 ZAE lS4.11ETE S.S6 ZAC 92.90 ETC 255.85 CLp 167.67

DLA 17.23 RAL 159.04 RAD 6567.7 VEL 11.825 PTH 2.09 VHp 8.136 DpA -.38 RAp 191.6! ECC 1.3038

L-! TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZ14TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2763.08 -26.04 79.13 25.1! 94.15 14 58 33 2163.1 -27.17 70.56

4271.61 2.35 175.98 18.55 61.77 8 6 4 3671.6 -1.44 169.35

2468.72 -29.40 57.35 24.98 95.65 16 24 55 1868.7 -28.31 48.72

4041.19 3.55 158.37 17.89 60.30 9 13 38 3441.2 -.43 151.85

2166.80 -32.94 35.38 24.42 99.69 17 50 20 1586.8 -31.25 26.56

110.00 8 52 40 $895.88 6.59

DIFFERENTIAL CORRECTIONs

TiDE .1649 TRA -.6743 TCS 2.1645 DAU .5342

ROE -.4172 RRA -.|37| RCS .0690 FAU .09044

FOE .2363 FRA .192B FC3-4.2439 BSP 7449

ROE .4363 BRA .8884 BCS 2.1656 FSP 924

LAUNCH DATE DEC 12 1964

HELIOCENTRIC C(_IIC

145.47 16.00 $6.38 9 57 36 3295.9 2.12 139.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2238.2 ST_ 601.1 $I;3 317.0 ST 445.1 SR 560.3 SS 243.1

RRT .1791 RRF -.2050 RTF -.8559 CRT -.4530 CRS .9415 CST -.2774

Sr_ 2317.5 R25 -.0408 R15 -.0565 LSA 852.9 MSA 375.| 9SA 64.6

SGI 2241.0 SG2 590.6 THA 2.98 EL1 618.9 EL2 359.3 ALF 121.43

FLIGHT TIM( 166.00

DISTANCE 398.575

ARRIVAL DATE NAY 27 1965

EARTH TO MARS

RL 147.28 LAL .00 LOL 60.01VL

RP 240.79 LAP .79 LOP 204.09 VP

RC 161.890 GL 7.71 GAP 3.01ZAL

PLAM[TOCENTRIC CONIC

C3 17.970 VHL 4.239

LNCH AZ14TH LNCH TIME L-I T|ME INJ LAT

90.00 14 4 24 2770.05 -28.07

90.00 6 53 41 4252.29 1.73

100.00 15 36 0 2474.69 -29.44

100.00 6 4 46 4022.90 2.93

110.00 17 6 44 2190.80 -32.99

110.00 6 SO 32 3879.86 5.97

DIFFERENTIAL CORRECTIONs

TOE .1666 TRA -.6419 TC3 2.2574 9AU .5427

ROE -.4096 RRA -.1500 RC3 .0623 FAU .09402

FOE .2646 FRA .1516 FC3-4.5297 RSP 7600

BDE .4422 BRA .6553 RC3 2.2589 F_P 960

34.288 GAL 1.74 AZI_ 69.05 HCA 124.07 SMA 211.81 ECC .30602 INC .9313 vl 30.251

21.612 GAP 18.04 AZP 90.53 TAL 7.41 TAp 131.49 RCA 146.99 APO 276.62 V2 22.804

73.17 ZAP 166.66 ETS |65.72 ZAE 154.50 ETE 6.01 ZAC 93.06 ETC 255.84 CLP 167.00

OLA 17.58 RAL 157.67 RAD 6567.7 VEb 11.805 PTH 2.09 VHp 7.940 DpA -.59 RAp 191.89 ECC 1.2957

INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PC) CST TIN 1NJ 2 LAT INJ 2 LONG

79.64 23.62 93.90 14 50 34 2170.0 -27.23 71.07

174.90 17.09 61.73 8 4 33 3652.3 -2.07 168.27

57.79 23.49 95.43 16 17 14 1874.7 -28.38 49.15

157.37 16.45 60.24 9 11 49 3422.9 -1.05 150.84

35.68 22.95 99.52 17 43 15 1590.6 -31.52 26.86

144.61 14.54 56.28 9 55 11 3279.6 1.50 136.36

NID-COUgSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2Z86.8 _ 597.5 SG3 353.8 ST 426.9 SiR 557.3 SS 261.5

RRT .1949 RRF -.2216 RTF -.8595 CRT -.4289 CRS .9325 CST -.3121

Sr_ 2344.2 R28 -.0431 R13 -.8602 LSA 649.2 HSA 367.6 SSA 67.5

_1 2270.0 S;2 $85.2 THA 3.15 EL1 605.4 EL2 355.3 ALF 118.86

LAUNCH DATE OEC 12 1964 FLIGHT TIM( 168.00

HELIOCENTRIC CONIC DISTANCE 401.$84

RL 147.26 LAL .00 LOt. 80.01 VL 34.216 GAL 1.65 AZL 89.07 HCA

RF 240.49 LAp .76 L(_ 203.03 VP 21.730 GAP 15.47 AZP 90.53 TAL

RC 164.213 GL 7.61GP 3.12 ZAL 72.02 ZAP 163.98 (73 163.95 ZAE

PLANETOCENTR|C CONIC

C3 17.$31VHL 4.187 OLA 17.90 RAL 156.71RAD 8567.7 VEL 11.786 PTH

LNCH AZMTH LNCN TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ

90.00 13 56 29 2776.79 -28.10 80.13 22.15 93.65 14 42 46

90.00 S 32 20 4234.08 1.14 173.88 13.66 61.70 8 2 34

100.00 15 26 23 2480.46 -29.48 58.21 22.03 95.21 16 9 45

100.00 9 3 8 4005.64 2.35 156.42 14.99 60.19 9 9 53

110.00 16 59 43 2194.67 -33.03 35.98 21.30 99.33 17 36 18

110.00 8 46 17 3864.19 5.39 143.80 13.10 58.19 9 52 41

DIFFERENTIAL CORRECTIONs HiD-COURSE EXECUTION ACCURACy

TOE .1492 TRA -.8089 TC3 2.3515 BAU .5316 SGT 2296.2 SGR 594.0 SG3 351.4

ROE -.4024 RRA -.1444 RC3 .0968 FAU .09780 RRT .2117 8RF -.2399 RTF -,6632

FOE .2917 FRA .1069 FC3-4.9268 BSP 7724 SCaB 2371_.8 823 -.0457 R13 -.8640

90E .4292 9RA .8217 BE3 2.3535 FSP 1039 54;1 2299.8 SG2 579.6 THA 3.35

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CCNIC

RL 147.28 LAL .00

8P 240.10 LAp .73

RC 166.536 _ 7.48

PLAM[TOCENTRIC CCNIC

C3 17.131 VtAL 4.139

LNCN AZlATN LNCH TIME

90.00 13 48 45

ARRIVAL DATE MAY 29 1965

EARTH TO MARS

125.01 SMA 210.16 ECC .30078 INC .9265 vl 30.231

8.00 TAp 133.0_ RCA 146.95 APO 273.37 V2 22.036

154.93 (TE 6.49 ZAC 93.22 ETC 235.84 ELF |69.31

2.08 VHP 7.749 DPA -.60 RAp 192.16 ECC 1.2685

AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2176.8 -27.30 71.36

3634.1 -2.63 167.25

1880.5 -26.44 49.56

3405.6 -|.64 149.90

1594.7 -31.39 27.14

3264.2 .91 137.56

ORBIT DETERMINATION ACCURACY

ST 408.6 SR 534.2 SS 281.0

CRT -.3998 CRS .9386 CST -.3393

LSA 647.5 MSA 358.8 SSA 70.5

ELI 592.9 ELI 350.1 ALF 116.13

FLIGHT TIME 170.00 ARRIVAL DATE MAY 31 1965

DISTANCE 404.839 EARTH TO MARS

LOL 80.01 VL 34.147 GAL 1.96 AZL 89.09 HCA 125.95 SMA 208.61 ECC .2958_ INC .9051 vl 30.251
LOP 205.96 VP 21.654 GAP 14.90 AZP 90.53 TAL 8.59 TAp 134.54 RCA 146.90 APO 270.32 V2 22.866

GAP 3.23 ZAL 70.88 ZAP 163.25 ET3 166.15 ZAE 155.39 ETE 7.01 ZAC 93.38 ETC 255.83 CLP 165.60

DLA 18.21 RAL 153.56 RAD 6567.7 VEL 11.769 PTH 2.08 VHP 7.563 DPA -.59 RAp 192.42 ECC 1.2819

L-I TIIAE INJ LAT INJ L(_G INJ 87 ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2783.23 -28.13 80.60 20.71 93.42 14 33 9 2183.2 -27.36 72.02

90.00 6 50 51 4216.96 .59

100.00 15 20 57 2485.96 -29.51

100.00 8 1 21 3989.46 1.80

110.00 16 32 52 2196.36 -33.07

110.00 8 45 55 3849.83 4.85

DIFFERENTIAL C_RRECTIONS

TDE .1326 TRA -.7763 TC3 2.4432 BAU .5602

ROE -.3936 RRA -.1380 RC3 .112T FAU .10180

FOE .31R7 FRA .0889 FC3-3.1443 BSP 7853

ROE .4172 6RA .7883 BE3 2.4458 FSP 1101

172.93 14.26 61.69 8 1 8 3617.0 -3.20 166.30

58.62 20.60 94.99 16 2 23 1886.0 -28.51 49.96

135.53 13.59 60.16 9 7 50 3389.5 -2.19 149.01

36.26 20.08 99.19 17 29 30 1598.4 -31.43 27.41

143.04 |1.69 56.12 9 30 5 3249.8 .36 156.83

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2324.6 SGR 590.8 SG3 370.0 ST 390.6 SR 550.9 SS 301.5

RRT .2296RRF -.2597 RTF -.6668 CRT -.3712 CRS .9610 CST -.3393

SGB 2398.5 R23 -.0488 RI3 -.8676 LSA 647.8 MSA 349.2 SSA 73.6

SG1 2328.g SG2 573.g THA 5.56 EL1 581.3 EL2 343.7 ALF 113.31

19g9



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE CEC 12 1964 FLIGHT TIME 172.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 239.68 LAP .70

RC 168.857 GL 7.35

PLANETOCENTR IC CONIC

C3 16.T6T VHL 4.095

LNCH AZMTN LMCH TIME

90.00 13 41 16

90.00 6 49 12

100.00 15 13 43

100.00 T 59 25

110.00 16 46 12

110.O0 8 43 26

DIFFERENTIAL CORRECTIONS

TDE .1169 TRA -.7433 TC3 2.5324 8AU .5684

ROE -.3891 RRA -.1316 RC3 .1299 FAU .10599

FOE .3482 FRA .0068 FC3-5.4728 BSP 7954

80E .4063 BRA .7548 BC3 2.5358 FSP 1165

DISTANCE 408.039 EARTH TO MARS

LOt. 80.01 VL 34.082 GAL 2.06 AZL 89.12 HCA 126.89 SMk 207.16 ECC .29110 INC .8812 vl 30.251

LOP 206.90 Vp 21.583 GAP 14.34 AZP 90.53 TAL 9.17 TAp 136.06 RCA 146.85 Apo 267.46 v2 22.897

GP 3.35 ZAL 69.76 ZAP 164.55 ET3 166.33 ZAE 155.89 ETE 7.58 ZAC 93.54 ETC 255.83 CLP 164.89

OLA 18.49 RAL 154.41RAD 6567.7 VEL 11.754 PTH 2.07 VHp 7.382 DpA -.58 RAp 192.67 ECC 1.2759

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2789.30 -28.15 81.04 19.30 93.20 14 27 45 2189.3 -27.41 72.46

4200.gg .07 172.04 12.89 61.68 7 59 15 5601.0 -3.72 165.40

2491.12 -29.54 59.00 19.19 94.80 15 55 15 1891.1 -28.56 50.33

3974.39 1.29 154.70 12.22 60.13 9 5 39 3374.4 -2.70 148.18

2201.81 -33.11 36.52 18.68 99.04 17 22 54 1601.8 -31.51 27.66

3836.47 4.34 142.34 10.31 56.06 S 47 22 3236.5 -.15 136.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2351.7 9GR 587.8 9G3 389.5 ST 372.6 SR 547.6 SS 322.4

RRT .2492 RRF -.2808 RTF -.8702 CRT -.3416 CRS .9607 CST -.3755

SGB 2424.0 R23 -.0522 R13 -.8712 LSA 649.6 MSA 338.8 SSA 76.8

SGI 2356.5 SG2 568.1THA 3.78 ELI 570.8 EL2 336.0 ALF 110.44

LAUNCH DATE DEC 12 1964 FLIGHT TIICE 174.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC COLIC

RL 147.28 LAL .00 L04. 80.01 VL

RP 239.58 LAp .68 LOP 207.65 VP

RC 171.174 GL 7.20 GP 3.47 ZAL

PLANETOCENTRIC CONIC

C3 16.435 VHL 4.034

LNCH AZMTH LNCH TIME

90.OO 13 34 0

90..B0 6 47 22

fEtO.OO 15 6 43

100.O0 7 57 20

110.00 16 39 43

110.00 8 40 50

DIFFERENTIAL CORRECTIONS

TOE .1135 TRA -.7001 TC3 2.6439 BAU .5818

ROE -.3830 RRA -,1251 RC3 .1484 FAU .11040

FOE .3756 FRA -.0494 FC3-5.8156 8SP 7800

BOE .3995 BRA .7112 BC3 2.6481 FSP 1233

DISTANCE 411.280 EARTH TO MARS

34.019 GAL 2.17 AZL 89.14 HCA 127.83 SMA 205.79 ECC .28663 INC .8565 vl 30.251

21.518 GAP 13.78 AZP 90.53 TAL 9.75 TAp 137.58 RCA 146.80 APO 264.77 V2 22.928

68.65 ZAP 163.79 ETS 166.48 ZAE 156.41ETE 8.19 ZAC 93._1ETC 255.82 CLP 164.15

DLA 18.74 RAL 153.27 RAD 6567.7 VEL 11.740 PTH 2.07 VHp 7.205 DpA -.55 RAp 192.91ECC 1.2705

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2794.94 -28.17 81.46 17.91 93.00 14 20 34 2194.9 -27.46 72.86

4186.17 -.41 171.21 11.55 61.69 7 57 9 3586.2 -4.19 164.57

2495.92 -29.57 59.35 17.81 94.61 15 48 19 1895.9 -28.61 50.68

3960.43 .81 153.94 10.87 60.12 9 3 20 3360.4 -3.17 147.41

2204.99 -33.14 36.76 17.31 98.90 17 16 28 1605.0 -31.56 27.89

3824.12 3.87 141.70 8.96 56.01 9 44 34 3224.1 -.62 135.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2390.1 8GR 585.1SG3 410.0 ST 358.0 SR 544.2 ss 342.3

RRT .2618 RRF -.3029 RTF -.8768 CRT -.3546 CRS .9579 CST -.4218

SGB 2460.7 R23 -.0620 R13 -.8779 LSA 656.3 NSA 323.0 SSA 80.4

861 2395.3 SG2 563.4 THA 3.88 EL1 566.5 EL2 321.5 ALF 109.72

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 239.26 LAp .65

RC 173.485 GL T.04

PLANETOCENTR IC CONIC

C3 16.132 VHL 4.016

LNCN AZNTH LNCH TIME

90.00 13 27 2

90.00 6 45 23

100.00 15 0 1

100.00 T 55 5

110.00 16 33 29

110.00 8 38 7

FLIGHT TIME 176.00 ARRIVAL DATE JUN 6 1965

DISTANCE 414.558 EARTH TO MARS

LOL 80.01VL 33.960 GAL 2.27 AZL 89.17 HCA 128.78 SMA 204.51ECC .28239 INC .8312 vl 50.251

LOP 208.79 VP 21.457 GAP 13.23 AZF 90.52 TAL 10.32 TAp 139.10 RCA 146.75 Apo 262.26 V2 22.959

GP 3.60 ZAL 67.57 ZAF 163.03 ET9 166.62 ZAE 156.97 ETE 8.86 ZAC 93.88 ETC 255.81CLP 165.41

DLA 18.98 RAL 152.15 RAD 6567.6 VEL 11.727 PTH 2.07 VHp 7.032 DpA -.52 RAP 193.15 ECC 1.2655

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2799.99 -28.19 81.82 16.56 92.81 14 13 42 2200.0 -27.50 75.23

4172.65 -.84 170.46 10.24 61.69 7 54 55 3572.8 -4.62 163.81

2500.18 -29.59 59.67 16.46 94.45 15 41 41 1900.2 -28.66 50.99

3947.69 .38 153.24 9.56 60.11 9 0 53 5347.7 -3.60 146.71

2207.77 -33.17 36.97 15.97 98.78 17 10 16 1607.8 -31.60 28.10

3812.87 3.44 141.11 7.65 55.97 9 41 40 3212.9 -1.05 134.90

DIFFERENT IAL CORRECTIONS

TOE .0892 TRA -.6779 TC3 2.7024 BAU .5840

ROE -.3771RRA -.1185 RC3 .1686 FAu .11501

FOE .4064 FRA -.1085 FC3-6.1721BSP 8138

BDE .3875 BRA .6882 9C3 2.7076 FSP 1306

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2403.0 8GR 582.8 SG3 431.5 ST 538.5 SR 540.6 SS 364.9

RRT .2916 RRF -.3278 RTF -.8767 CRT -.2828 CRS .9544 CST -.3894

SG8 2472.6 R23 -.0604 R13 -.8779 LSA 657.6 MSA 317.2 SSA 83.3

$61 2409.3 SG2 556.0 THA 4.27 EL1 553.4 EL2 317.1 ALF 105.10

LAUNCH DATE DEC 12 1964 FLIGHT TIME 178.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC DISTANCE 417.873

RL 147.28 LAL .00 LOL 80.01 VL 33.903 GAL 2.36 AZL 89.19 HCA

RP 238.95 LAP .62 LOP 209.74 VP 21.401 GAP 12.69 AZP 90.51 TAL

RC 175.790 GL 6.87 GP 3.74 ZAL 66.51 ZAP 162.26 ET8 166.73 ZAE

PLANETOCENTRIC CONIC

C3 15.857 VHL 3.982 DLA 19.18 RAL 151.04 RAD 6567.6 VEL 11.715 PTH

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 13 20 22 2804,48 -28.20 82.15 15.24

90.00 6 43 12 4160.35 -1.24 169.77 8.96

100.00 14 53 34 2505.93 -29.61 59.95 15.14

100.00 T 52 41 3936.12 -.01 152.60 8.27

110.00 16 27 28 2210.18 -33.20 37.16 14.66

110.00 8 35 17 3802.63 3.05 140.37 6.36

DIFFERENTIAL C(3RRECTIONS

TOE .0757 TRA -.6471 TC3 2.7778 BAU .5903

ROE -.3715 RRA -.1117 RC3 .1904 FAU .11986

FDE .4354 FRA -.1730 FC3-6.5439 8SP 8249

BDE .3791 BRA .6567 BC3 2.7843 FSP 1381

EARTH TO MARS

129.73 SNA _03.30 ECC .27838 INC .8051 vl 30.251

10.88 TAp 140.61 RCA 146.70 APO 259.89 V2 22.991

157.55 ETE 9.60 ZAC 94.05 ETC 255.81 CLP 162.64

2.06 VHp 6.864 DpA -.47

INJ AZMTH |NJ TIME PO CST TIM

92.65 14 7 7 2204.5

61.71 7 52 33 3560.3

94.30 15 35 18 1905.9

60.11 8 58 18 3356.1

98.67 17 4 18 1610.2

55.94 9 38 40 3202.7

RAP 193.37 ECC 1.2610

INJ 2 LAT INJ 2 LONG

-27.54 73.55

-5.01 163.12

-28.70 51.26

-3.99 146.07

-31.64 29.28

-1.44 134.37

ORBIT DETERMINATION ACCURACY

ST 322.1 SR 537.0 SS 385.6

CRT -.2474 CRS .9491 CST -.3676

LSA 662.5 MSA 307.3 8SA 86.5

ELI 545.7 EL2 307.1 ALF 102.43

MID-COURSE EXECUTION ACCURACY

6GT 2424.4 9GR 581.1SG3 454.1

RRT .3159 RRF -.3537 RTF -.8791

SGB 2493.1 R23 -.0642 R13 -.8804

SG1 2431.7 862 549.7 THA 4.56

2OOO



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OEC 12 1954 FLIGHT T[ME 180.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CQMIC

RL 147.28 LAL .00

RP 238.63 LAP .$9

RC 178.085 GL 6.68

PLANET(_ENTRIC CONIC

C3 15.607 VHL 3.951

LNCH AZMTH LNCH TIME

90.00 18 14 1

90.00 6 40 51

100.00 14 47 25

100.00 T 30 8

110.00 16 21 42

110.00 8 32 20

01STANCE 421.221

LOL 60.01 VL 33.849 GAL 2.46 AZL 89.22 HCA

LOP 210.89 VP 21.350 GAp 12.15 AZP 90.51 TAL

GP 3.88 ZAL 65.47 ZAp 161.46 ETS 166.83 ZAE

EARTH TO MARS

130.68 SMA 202.16 ECC .27458 IHC .7793 Vl 50.251

11.4A TAp 142.11 RCA 146.65 APO 257.67 V2 25.024

158.17 ETE 10.40 ZAC 94.23 ETC 255.80 CLP 161.86

DLA 19.37 RAL 149.95 RAO 656T.6 VEL 11.704 PTH 2.06 VHp

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME

2809.32 -28.21 82.43 15.94 92.51 14 0 50

4149.32 -1.60 169.15 7.70 61.72 7 50 0

2507.13 -29.G3 60.18 15.85 94.18 15 29 12

3925.74 -.38 152.03 7.02 80.1i 8 55 53

2212.15 -33.22 37.31 13.38 98.58 16 58 55

3793.49 2.70 140.09 5.10 55.91 g 35 33

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0658 TRA -.6153 TC3 2.8514 BAU .5966 SGT 2445.3 SGR 580.1 SG3 477.8

ROE -.3661RRA -.1048 RC5 .2137 FAU .12495 RRT .3411RIqF -.3814 RTF -.8818

FOE .AGSS FRA -.2418 FC3-6.9309 B_P 8337 _ 2513.1 R23 -.0691 R13 -.8852

BOG .3717 BRA .6242 BC3 2.8594 F_XP 1462 $4;1 2453.7 SG2 543.4 THA 4.86

LAUNCH DATE DEC 12 1964 FLIGHT TIME 182.00

HELIOCENTRIC CONIC DISTANCE 424.602

RL 147.28 LAL .00 LOL 80.01VL 33.797 GAL 2.55 AZL 89.25 HCA 131.63 S44A

RP 238.31 LAp .58 LOP 211.64 VP 21.303 GAp 11.62 AZP 90.50 TAL 11.99 TAp

RC 180.373 Col 6.48 GP 4.04 Z/q. 64.46 ZAP 160.65 ETS 166.92 Z/_ 158.81 ETE

PLAN(TOCENTRJC CONIC

C3 15.381 VHL 3.922 DLA 19.52 RAL 148.88 RAD 6567.6 _l[L 11.695 PTH 2.06 VHp

LMCH AZIATH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIIAE

90.00 13 8 0 2611.45 -28.22 82.66 12.67 92.39 13 54 52

90.00 G 39 17 41_H).59 -1.91 168.61 6.40 6|.74 7 47 17

100.00 14 41 35 2509.69 -29.64 60.37 12.58 94.08 15 23 25

100.OO 7 47 24 3919.39 -.87 151.53 5.79 60.11 8 52 40

110.00 16 18 12 2213.65 -33.23 37.42 12.12 98.52 16 53 6

110.00 9 29 16 3785.39 2.39 139.67 3.87 55.69 9 32 21

0IFF[RENTIAL CORRECTIONS MID-COURSE (x£CUTION ACCURACY

TOE .0581TRA -.5798 TC3 2.9330 BAU .6051 SGT 2471.2 SGR 579.8 SG3 502.9

ROE -.5810 RRA -.0979 RC3 .2389 FAU .13035 RRT .3647 RRF -.4103 RTF -.6856

F0E .4989 FRA -.3157 FC3-7.3367 BSP 9302 _ 2538.3 R23 -.0765 R13 -.8873

BOG .3658 BRA .5879 BC3 2.9427 FgXP 1544 $61 2480.7 SG2 537.8 THA 5.13

6.700 DpA -.40 RAp 193.58 ECC 1.2569

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2208.3 -27.57 73.83

3549.3 -5.37 152_50

1907.1 -28.73 51.49

3325.7 -4.34 145.50

1812.1 -31.67 28.42

3195.5 -1.79 133.89

ORBIT DETERMINATION ACCURACY

ST 306.0 SR 533.2 SS 407.4

CRT -.2147 CRS .9433 CST -.3851

LSA 869.0 MSA 297._ SSA 89.6

EL1 539.0 EL2 295.7 ALF 100.09

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

201.08 ECC .27098 IMC .7505 vl 30.251

143.61 RCA 146.59 APO 255.57 V2 23.056

11.30 ZAC 94.41 ETC 255.80 CLP 161.06

6.540 DpA -.33 RAp 193.79 ECC 1.2531

PC) CST TIM INJ 2 LAT INJ 2 LONG

2211.5 -27.59 74.05

3539.6 -5.67 161.95

1909.7 -28.76 51.89

3316.6 -4.64 145.00

1613.7 -31.70 28.53

3185.4 -2.10 133.47

ORBIT DETERMINATION ACCURACY

ST 290.9 _JR 529.3 S$ 427.4

CRT -.2084 CRS .9362 CST -.4040

LSA 676.2 MSA 285.5 SSA 95.1

EL1 534.1 ELI 281.9 ALF 99.06

LAUNCH OATS DEC 12 1964 FLIGHT TIN[ 184.00 ARRIVAL DATE J UN 14 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 237.98 LAP .53

RC 182.$51 GL 8.26

PLANETOCEMTRIC CONIC

C3 15.175 VHL 3.896

LNCH AZMTH LMCH TIME

90.00 18 2 22

90.00 6 35 32

100.00 14 36 G

100.00 7 44 30

110.00 16 11 0

110.00 8 26 4

DIFFERENTIAL CCRRECTZONS

TOE .O431 TRA -.5345

ROE -.3580 RRA -.0905

FOE .524T FRA -.3930

BOG .3566 BRA .5819

DISTANCE 428.011 EARTH TO MARS

LOL 60.01 VL 53.748 GAL 2.63 AZL 89.28 HCA 132.59 SHA 200.07 ECC .26737 INC .7219 Vl 30.251

LOP 212.60 VP 21.261 GAP 11.09 AZP 90.49 TAL 12.52 TAp 145.11 RCA 146.54 APO 253.81 V2 23.089

GP 4.20 ZAL 63.47 ZAp 159.82 ETS 166.99 ZAE 159.47 ETE 12.29 ZAC 94.60 ETC 255.79 CLP 160.24

OLA 19.65 RAL 147.82 RAO 6567.6 VEL 11.686 PTH 2.08 VHp 6.385 DpA -.24 RAp 193.98 ECC 1.2497

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ A214TH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2813.76 -28.23 82.83 11.44 92.31 13 49-16 2215.8 -27.61 74.22

4131.21 -2.18 168.14 5.29 61.76 7 44 23 3531.2 -5.94 161.48

2511.54 029.85 60.51 11.35 94.01 15 17 57 1911.5 -28.78 51.81

3906.68 -.94 151.10 4.60 60.12 8 49 38 3308.7 -4.91 144.56

2214.61 -33.24 37.50 10.89 98.48 18 47 55 1614.6 -31.71 28.60

3778.37 2.12 139.30 2.68 55.87 9 29 3 3178.4 -2.37 133.10

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.9622 BAU .8074 SGT 2480.4 SGR 580.6 SG3 528.8 ST 276.4 SIR 525.4 SS 448.g

RC3 .2658 FAu .13589 RRT .3961 RRF -.4413 RTF -.8862 CRT -.1495 CRS .9295 CST -.3739

FCS-7.TSZ4 BSP 8511 SGB 2347.4 R23 -.0900 R13 -.8881 LSA 683.2 MSA 279.6 SSA 95.2

BC3 2.9940 FSP 1636 SG1 2491.5 SG2 530.7 THA 5.55 EL1 527.6 EL2 272.1 ALF 96.13

LAUNCH OAT( DEC 12 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN IS 1965

HELIOCENTRIC CCNIC

RL 147.28 LAL .00

RP 257.$3 LAp .50

RC 184.919 GL 8.03

PLAN_TOCEMTRIC CONIC

C3 14.988 VHL 3.871

LNCH AZMTH LNCH TIM(

90.00 12 57 6

90.OO 8 32 35

100.00 14 30 57

100.OO 7 41 25

110.00 16 6 5

110.00 8 22 48

DISTANCE 431.450 EARTH TO MARS

LOL 80.01 VL 33.701 GAL 2.72 AZL 89.31 HCA 133.54 SMA 199.12 ECC .26435 INC .8922 vl 30.251

LOP 213.56 Vp 21.223 GAP 10.58 AZ1P 90.48 T/d- 13.05 TAp 146.59 RCA 146.48 APO 251.76 V2 23.123

GP 4.37 ZAL 62.51 ZAp 158.96 ET9 167.05 ZA( 160.17 ETE 13.40 ZAC 94.79 ETC 255.79 CLP 159.40

DLA 19.76 RAL 146.79 RAO 6567.6 V(L 11.876 PTH 2.05 VHp 6.233 DpA -.13

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM

2815.30 -28.23 82.94 10.24 92.25 13 44 1 2215.5

4124.14 -2.41 167.75 4.12 61.78 7 41 19 3524.1

2512.67 -29.65 60.59 10.15 93.97 15 12 50 1912.7

3902.01 -1.1T 150.73 3.43 60.13 8 46 27 3302.0

2215.03 -33.24 37.53 9.69 98.46 16 43 0 1815.0

3772.42 1.90 138.99 1.52 55.66 9 25 39 3172.4

DIFFERENTIAL C_RECTIONS

TOE .0350 TRA -.5249 TC3 3.0412 BAU .6123

flOE -.3512 RflA -.0830 RE3 .2949 FAu .14181

FOE .5528 FRA -.4767 FC3-8.1912 BSP 8570

80E .3529 9RA .5314 BC3 3.0355 FSP 1728

RAP 194.16 ECC 1.2467

INJ 2 LAT INJ 2 LONG

-27.82 74.33

-6.16 161.08

-28.79 51.89

-5.13 144.19

-31.72 28.63

-2.60 132.79

ORBIT DETERMINATION ACCURACY

ST 282.6 8R 521.2 SS 488.3

CRT -.1224 CRS .9216 CST -.3706

LSA 690.3 MSA 271.9 SSA 97.8

EL1 522.5 EL2 260.0 ALF 94.69

MID-COURSE ExECuTION ACCURACY

SGT 2495.8 SGR 582.4 SG3 556.3

RRT .4254 RRF -.4734 RTF -.8885

SG8 2562.9 R23 -.0863 R13 -.8903

SG1 2508.7 862 524.4 THA 5.93

2001



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE OEC 12 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CC_AIC

RL 147.28 LAL .00

RP 237.31 LAP .47

RC 167.176 GL 5.79

pLANETOCENTRIC CONIC

CS 14.820 VHL 3.850

LNCH AZMTH LNCH TIME

90.00 12 52 13

90.00 6 29 25

100.00 14 26 10

100.00 7 58 10

110.00 16 1 28

110.00 8 19 21

GIFFERENTIAL CC_RECTIONS

TOE .0260 TRA -.4858

ROE -.346] RRA -.0752

FOE .5816 FRA -.56§5

BOE .3476 8RA .]015

DISTANCE 414.915 EARTH TO MARS

LOt. 80.01VL ]].656 GAL 2.80 AZL 89.34 PICA 134.50 SMA 198.22 ECC .26129 INC .8f15 vl 30.251

LOP 214.52 VP 21.168 GAP 10.07 AZP 90.48 TAL 13.57 TAp 148.07 RCA 146.43 APO 250.01 V2 23.157

GP 4.55 ZAL 61.58 Zkp 158.09 ETS 167.10 ZAE 160.88 ETE 14.64 ZAC 94.99 ETC 255.78 CLF 158.54

OLA 19.8] RAL 145.79 RAO 6567.6 VEL 11.671PTH 2.05 VHp 6.085 OpA -.01 RAp 194.52 ECC 1.2459

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2815.96 -28.24 82.99 9.06 92.23 13 39 9 2216.0 -27.63 74.38

4118.43 -2.59 167.43 2.99 61.79 7 38 4 3518.4 -6.34 160.76

2513.03 -29.65 60.62 8.98 93.95 15 8 ] 1913.0 -28.79 51.92

5898.38 -1.35 150.43 2.30 60.14 8 43 7 3296.6 -].32 14].89

2214.66 -35.24 37.51 8.52 98.47 16 38 23 1614.9 -31.72 28.62

3767.52 1.71 118.74 .38 55.85 9 22 9 3167.5 -2.78 132.5]

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC] S.0939 9AU .6164 _T 2808.2 St,dR 585.7 SG3 58].0 ST 249.] SR 517.0 S$ 487.9

RC] .3259 FAU .14797 RRT .4557 RflF -.5088 RTF -.8900 CRT -.0973 CRS .9136 CST -.3670

FC3-8.6440 BSP 8626 SG8 2575.7 R23 -.0934 R1] -.8924 LSA 698.1 MgA 265.1 SSA 100.0

BC3 3.1110 FSP 1827 SG1 2523.0 SG2 518.3 THA 6.34 ELI 517.7 EL2 247.9 ALF 93.49

LAUNCH DATE DEC 12 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 286.98 LAp .44

RC 189.421GL 5.5]

PLANETOCENTRIC CONIC

C3 14.667 VHL S.830

LNCH AZll4TH LNCH TIME

90.00 12 47 A4

90.00 6 26 ]

100.00 14 21 44

100.00 7 34 44

110.00 1] 57 9

110.00 8 1] 49

O|FFERENTIAL CORRECTIONS

TOE .028] TRA -.4684

ROE -.3419 RRA -.0670

FOE .6086 FRA -.6607

80E .3427 BRA .4712

DISTANCE 438.406 EARTH TO MARS

LOL 80.01VL ]3.613 GAL 2.88 AZL 89.37 HCA 135.47 SMA 197.37 ECC .2]840 INC .6298 vl 30.251

LOP 215.48 VP 21.158 GAP 9.57 A ZP 90.45 TAt. 14.07 TAp 149.54 RCA 146.37 APO 248.37 V2 23.191

GP 4.74 ZAL 60.68 ZAp 157.19 ETS 167.14 ZAE 161.62 ETE 16.04 ZAC 95.19 ETC 2]5.78 CLP 157.66

OLA 19.88 RAL 144.80 RkO 6567.6 VEL 11.664 pTH 2.05 VHp 5.942 OpA .13 RAp 194.48 ECC 1.2414

L-I TIME INJ LAT ZNJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2815.70 -28.24 82.97 7.92 92.24 13 34 40 221].7 -27.63 74.36

4114.06 -2.73 167.19 1.88 61.80 7 34 37 ]514.1 -6.48 160.]1

2512.]9 -29.65 60.58 7.83 93.97 15 ] ]7 1912.6 -28.79 51.89

3892.41 -1.49 150.20 1.19 60.14 8 39 ]7 ]292.4 -5.46 14].66

2214.06 -33.2] 37.45 7.38 98.50 18 34 ] 1614.1 -]1.70 28.56

3763.69 1.56 138.54 359_29 55.85 9 18 32 3163.7 -2.93 132.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC] 3.1448 8AU .6206 SET 2520.7 Sr_R 590.6 SO3 615.2 ST 236.6 9R ]12.6 SS 506.2

RC] .3594 FAU .11447 RRT .4884 RRF -.5412 RTF -.8920 CRT -.0844 CRS .9049 CST -.]729

FC3-9.1179 8SP 8636 SG8 2588.9 R23 -.1014 R13 -.8947 LSA 705.5 MSA 258.6 SSA 102.1

BC] 3.1653 FSP 1928 SGI 2537.7 8G2 512.5 THA 6.78 EL1 ]13.1 (L2 23].6 ALF 92.83

LAUNCH OATE DEC 12 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00 LOL 80.01 VL

RP 236.64 LAP .41 LOP 216.45 VP

RC 191.655 GL 5.26 GP 4.94 ZAL

PLANETOCENTRIC CONIC

CS 14.526 VHL ].812

LNCH AZNTH LNCH TIME

90.00 12 4S 40

90.OO 6 22 28

100.00 14 17 42

100.00 7 ]1 8

110.00 15 IS 10

110.00 8 12 g

OIFFERENTIAL CORRECTIONS

TOE .0247 TRA -.4]]6 TC3 3.2002 8AU .626]

ROE -.SS73 RRA -.058] RC] ,.3953 FAU .18134

FOE .6317 FRA -.7638 FC3-9.6142 BSP 812]

90E .3382 BRA .4375 BC3 S.2245 FSP 2028

DISTANCE 441.922 EARTH TO MARS

]].572 GAL 2.95 AZL 8g.40 HCA 136.44 SNA 196.57 ECC .25566 INC .5968 vl 30.251

21.131 GAP 9.07 AZP 90.4] TAL 14.56 TAp 151.00 RCA 148.]2 Apo 246.8] V2 23.226

59.80 ZAP 156.27 ETS 167.16 ZAE 162.]7 ETE 17.62 ZAC 95.40 ETC 255.77 CLP 156.76

DLA Is.g0 RAL 143.84 RAO 6567.6 VEL 11.656 pTH 2.05 VHp 5.80! OpA .28 RAp 194.62 ECC 1.2191

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2814.]1 -28.23 82,88 6.81 92.28 1] ]0 35 2214.5 -27,82 74.27

4111.04 -2.83 167.02 .80 61.81 7 ]0 59 3511.0 -6.58 160.34

2511.31 -29.65 80,49 8.72 94.02 14 59 33 1911.3 -28.77 51.79

3889.47 -1.59 150.04 .11 60.15 8 35 57 3289.5 -5.55 143.50

2212.63 -33.22 37.]4 6.26 98.]6 16 50 2 1612.6 -51.68 28.46

3760.91 1.46 138.39 358.21 ]5.84 9 14 50 3160.9 -].03 132.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2536.4 SG_ 597.1SG3 647.2 ST 223.5 SR 507.8 s] 521.9

RRT .5157 RRF -.5780 RTF -.8947 CRT -.1087 CR8 .8948 CST -.4096

$68 2605.7 R23 -.1113 R13 -.8978 LSA 711.7 MSA 250.7 SS4 104.8

8G1 2555.8 $62 507.7 THA 7.21 EL1 ]08.6 EL2 221.9 ALF 93.38

LAUNCH OATE DEC 12 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CCI_IIC DISTANCE 445.459 EARTH TO MARS

RL 147.26 LAL .00 LOL 80.01VL 3S.53] GAL 3.02 AZL 89.44 HCA 137.40 SMA 195.82 ECC .25308 INC .5625 vl 30.211

RP 236.29 LAp .58 LOP 217.42 VP 21.108 GAP 8.58 A ZP 90.41 TAL 15.04 TAP 152.4] RCA 146.26 44=0 24].]7 V2 23.261

RC 193.877 GL 4.97 GP 5.15 ZAL 58.96 ZAP 155.33 ETS 167.18 ZAE 163.14 ETE 19.42 ZAC 95.62 ETC 255.77 CLP 155.84

PLANETOCENTRIC CONIC

C3 14.403 VHL 3.795 DLA 19.90 RAL 142.91RAD 8567.6 VEL 11.653 PTH 2.05 VHP 5.665 OpA .46 RAp 194.75 ECC 1.2370

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT ]NJ 2 LONG

90.00 12 40 2 2812.28 -28.23 82.72 5.73 92.36 13 26 54 2212.3 -27.60 74.11

90.00 6 18 41 4109.41 -2.88 168.93 359.75 61.82 7 27 10 3509.4 -6.63 160.25

i00.00 14 14 3 2509.11 -29.64 60.33 ].64 94.10 14 5] 52 1909.1 -28.75 51.64

100.00 T 27 21 3887.82 -1.6] 149.95 359.07 60.15 8 32 9 3287.8 -5.61 143.40

110.00 15 49 ]0 2210.49 -33.20 37.18 5.17 98.66 16 26 21 1610.5 -]1.65 28.30

110.00 8 8 2S 3759.21 1.39 138.30 317.17 55.84 9 11 3 3159.2 -3.10 132.10

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

TOE .0129 TRA -.4158 TC] 3.211] 8AU .6240 SET 2527.4 SGR 608.0 SG3 679.4 ST 214.0 SR ]03.4 S] 541.6

ROE -.]330 RRA -.0495 RC3 .43]S FAU .1682] RRT .5516 RRF -.6118 RTF -.8937 CRT -.0402 CRS .8875 CST -.]640

FOE .6615 FRA -.8662 FC-10.1121BSP 8757 SG8 2]99.0 R23 -.1182 R13 -.8972 LSA 720.2 MSA 251.2 SSA 104.1

6OE .333S 8RA .4185 BC3 3.2406 FSP 2151 SGI 2550.3 $GZ 500.9 THA 7.84 EL1 50].5 EL2 213.8 ALF 91.19

2002



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964l

L&ONCN OATE DEC 12 1964 FLIGHT TIME 196.00 ARR|VAL DATE JUM ZG 1905

NELIOCENYRIC CONIC DISTANCE 449.019 EARTH TO MARS

RL 147.26 LAL .00 LOL 60.01VL 33.4R6 GAL $.0g AZL 89.47 HCA 158.38 $44A t95.10 ECC .25063 |NC .5269 V1 30.251

RF 235.R4 LAp .35 L(M D 218.39 V1P 21.089 GAP 6.18 AZp 90.39 TAL 15.51 TAP 153.88 RCA 146.20 APO 244.00 v2 23.291

RC 116.086 ;L 4.6T kP 5.36 2AL 56.15 ZAR 184.36 ETS tiT. 18 ZAE 163.92 ET[ 21.48 ZAC $$.85 ETC 255.76 CLP 184.69

PLAN[TOCENTRIC CONIC

CS 14.28t VHL 3.780 OLA 18.61 RAL 142.01R&D 6567.6 VEL 11.648 PTH

LNCM AZMTH LNCH Tile[ L-I TiI_ INJ LAT INJ L(_IG INJ RT ASC INJ AZHTH IHJ TRill

SO.D0 12 36 49 2609.07 -26.22 82.49 4.67 92.48 13 23 58

90.00 6 14 40 4109.13 -2.88 166.91 358.73 61.82 • 23 IO

100.00 14 10 4R ZS09.O4 -29.62 60.10 4.58 94.22 14 52 34

100.00 • Z5 23 $887.$9 -1.66 149.93 558.05 60.15 6 26 lO

llO.O0 IS 46 lO Zt07.66 -33.17 36.97 4.10 98.78 16 22 58

110.00 6 4 $0 5•58.54 1.37 138.27 356.15 55.84 9 7 9

DIFFERENTIAL CGIR(CTION$ RIO-CoURSE (_rCUTION ACCURACY

TOE .0105 TMA -.5908 TCS 3.2575 BAU .625[ _T 2567.4 _ 617.1 $63 ?|3.8

ROE -.SIN RRA -.0401 RCS .4742 FAU .17558 RRT .5836RRF -.6471RTF -.8944

FOE .GRSS FRA -.9789 FC-10.6381BSP 8776 _ 2601.6 R23 -.1283 fl13 -.8985

BOE .32119 INIA .SBLq) IN_3 3.272D FSP 2270 SG| 2553.9 _ 495.9 THA 8.43

2.04 VHP 5.533 DpA .65 HAp 194.86 ECC 1.2352

PO CST TIN [NJ 2 LAT INJ 2 LOMG

2209.1 -2?.57 ?3.88

3509.1 -6.64 160.23

1906.0 -28.72 51.41

3287.4 -5.62 143.38

1607.7 -51.60 28.0R

3158.5 -3.12 132.06

OROIT D(TERHIHATION 4CCURACY

ST 203.3 SR 498.6 SS 557.8

CRT -.0343 CRS .6782 CST -.3118

LSA 727.0 NSA 248.3 SSA 104.7

ELI 498.7 EL2 203.2 ALF 90.96

LAUNCH DATE DEC 12 ISN_4 FL|GHT TIME 198.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC

RL 147.29 LAL .00 LOL 80.01VL

RP 235.59 L4p .32 LOP 21|.56 _p

RC 198.290 r,,L 4.35 r,4, 5.61 24L

PLAM(TC_klTRIC CONIC

(5 14.11Hi Vt4L 6.766 OLA 19.10 HAL 141.15 RAID 6567.6 V1EL

LIMCH AZMTH tJ4CH TIM( L-| TIME INJ bAT [NJ LOi4G |NJ

RO.O0 12 3d 2 2R04.82 -28.20

90.00 6 10 27 4110.19 -2.86

100.O0 14 7 56 2502.D3 -ZS.GO

zoO.DO ? 19 14 58418.22 -1.63

I10.00 15 43 10 2204.10 -33.|3

110,00 6 0 30 5758.91 t.36

OIFF£1_EMTIAL CGRRECT|_$

71_ .0095 TR4 -._7 TC5 3.2595 MAU .6260

ROE -.3248 lIRA -.0501RC3 .5185 FAU .16336

FOE .7073 FRA-I._Y FC-II.IOSS 8WD 8785

IH)E .$244 BRA .36_ B(S 5.5005 FSF 2395

DISTANCE 452.599 EARTH TO MARS

53.461 GAl. 3.16 AZl. 89.51 NCA 139.35 SMA 194.45 ECC .24831 INC .4895 vl 30.251

21.075 GAP T.G3 AZlP 90.37 TAL 15.96 TAP 155.31 RCA 146.15 APO 242.71 V2 23.333

57.37 ZAP 153.36 (TS t67.19 ZAE 164.•1 ETE 23.85 ZAC 96.08 ETC 255.75 CLP 153.92

11.6dl-4 PTH 2.04 V14P 5.404 OpA .87 RAp 194.96 (CC 1.2355

RT AS(; |NJ &ZMTH INJ TIM PO CST TIM INJ 2 LAT INJ 2 LONG

62.16 3.65 92.64 13 20 47 2204.8 -27.54 73.57

11_.97 357.75 6[.82 ? [6 37 3510.2 -6.60 160.29

39.90 $.55 94.58 [4 49 38 1902.0 -28.68 51.12

[49.97 357.06 60.13 8 24 2 3266.2 -5.60 143.45

36.69 3.07 98.04 16 [9 34 1604.1 -51,54 27.83

138.29 355,17 55.94 9 5 9 3158.9 -3.11 132.08

M[D-COUlUlEEX[CUTION ACCURACY ORBIT 0(TI[RM[NATION ACCUW&CY

6AT 2526.0 S_I 631.1 SG5 T$O.O ST [93.0 SR 483.6 Ss 57S.0

ItllT .R[5211RF -._21 2TF -.9951 CRT -.0389 CRS .8684 CST -.$874

SGS 2605.6 623 -.1392 R13 0.8998 LSA 735.3 MSA 246.0 SSA 103.1

SG3 2336.8 _ 491.3 •HA 9.06 ELI 483.7 EL2 182.9 ALF 91.03

Lm'_CH DATE DEC 12 1964 FLIGHT TIN( Z0O.O0 ARRIVAL DATE JUH 30 1965

HELI(:MCENTRIC CONIC

RL 147.28 LAL .OO

RP 235.24 LkP .2|

RC 200.460 GL 4.01

PLAHETOCEMTRIC CONIC

C3 14.094 VHL 3.754

LNCN AZMTH LNCH TIME

SO.DO 12 31 41

SO.O0 6 6 1

100.00 14 5 2R

100.00 ? 14 54

110.00 15 40 29

llO,OO 7 56 22

DIFFERENTIAL CORRECTION3

TO( .0122 TRA -.3419

ROE -.$198 RflA -.0194

FOE .7255 FRA-I.2264

BOE .$200 BRA .3424

DISTANCE 456.200 EARTH TO MAR3

LOL 80.01 VL 33.428 GAL 3.22 AZL 89.53 HCA 140.33 SMA 193.79 ECC .24615 INC .4508 vl 50.251

LOP 220.34 VP 21,D59 GJkp 7.16 AZP 9D.}5 TkL 16.40 TAp 156.73 RCA 146.10 APO 241.49 v2 23.388

GP 5.87 ZAL 56.62 ZAP 152.34 ETS 16T.18 ZAE 165.49 ETE 26.59 ZAC 96.32 (TC 255.75 CLP 152.92

OLA 19,71RAL 140,26 WAD 656T,G VEL 11.640 PTH 2,04 VHP 5.278 OpA 1.11R_ 195.03 ECC 1.2319

L-! TIME INJ LAT INJ LONG INJ RT A$C |MJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

2789.51 -26.19 81.79 2,65 92.83 13 18 20 2199.5 -27.50 73.19

4112.61 -2.78 167.10 356.77 61.61 ? 14 33 3512.6 -6.53 160.43

2497.07 -2_.57 59.44 2.54 94.57 14 47 5 1897.1 -28.63 50.76

3890.28 -1.56 150.09 356.09 60.14 .8 19 45 3290.5 °5.55 14_.54

2199.78 -35.09 36.37 2.05 99.13 16 17 9 1599.8. -31,47 27.51

3760.33 1.44 138.$6 354.22 55.64 8 59 3 5160.3 -3,06 132.16

MID-COURS4E EXECUTION ACCURACY ORBIT DETER_IINATION ACCURACY

TC3 3.2790 8AU .6270 SGT 2523.7 3rdi 647.9 SG3 787.9 ST 182.9 SR 468.3 SS 586.2

RC3 .5660 FAU .19147 RRT .6450 RRF -.7161 RTF -.8959 CRT -.0734 CRS .8575 CST -.4261

FC-11.7615 BSP 8717 _ 2605.5 R23 -.1514 R13 -.9014 LSA 738.3 MSA 243.4 SSA 105.6

BC3 3.52T5 FSP 2520 $61 2559.4 SG2 488.2 •HA 9.76 EL1 488.5 EL2 182.3 ALF 91.83

LAUMCH DATE OEC 12 1964 FLIGHT T|H( 202.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC C041C

RL 147.28 LAL .00 LOL 80.01VL

RP 234.89 LAp .26 LOP 221.32 VP

RC 202.623 GL 3.66 GP G.14 ZAL

PLAN_TOCENTMIC CONIC

C3 14.009 VHL 3.74_ DLA 19.58 RAL 139.45 RAD 6567.6 _EL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

gO.DO 12 29 46 2793.09 -28.16

90.00 6 1 21 4116.39 -2.66

100.00 14 5 25 2491.11 -29.54

lOO.O0 7 I0 23 3893.60 -1.45

110.00 15 38 I0 2194.67 -35.03

110.00 T 52 6 3762.60 1.53

DIFFERENTIAL CORRECTIONS

TOE .0111TRA -.3236 TC3 3.2766 BAU .6245

RDE -.3154 RRA -.0081RC3 .6165 FAU .19977

FOE .?43? FRA-1.3578 FC-12.3451BSP 8788

BOE .3156 BRA .5237 BC3 5.3343 FSP 2664

OI$TANC( 459.820 EARTH TO MARS

33.3g6 GAL 3.28 AZt- 8g.59 I_A 141.31 $44A 183.19 ECC .24406 INC .4102 vl 30.251

21.050 GAP 6.70 AZP gO.SZ TN_ 16.82 TAP 158.13 RCA 146.04 APO 240.34 V2 23.405

55.91 ZAP 151.28 ET$ 167.17 ZA( 166.26 ETE 29.7? ZAC 96.58 ETC 255.74 CLP 151.89

11.636 PTH 2.04 VHP 5.157 DpA 1.36 RAp lgS.1Z ECC 1.2506

RT ASC 1NJ AZMTH INJ TIME PO CST TIH INJ Z LAT INJ Z LOnG

81.32 1.67 93.06 13 16 19 2193.1 -27.44 72.73

167.32 355.83 61.80 7 g 57 5516.4 -6.41 160.64

58.00 1.56 84.80 14 44 56 1891.1 -28.56 50.35

[50.27 355.16 60.14 8 15 17 3293.6 -5.42 143.72

35.96 1.06 98.35 16 14 44 1594.7 -51.39 27.14

138.49 355.29 $5.88 8 54 50 3162.6 -Z.96 182.29

HIO-COURS_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2508.? 3DR G68.D SG5 826.8 ST 174.9 SR 463.0 SS $99.5

RRT .6748 RRF -.7486 RTF -.8982 CRT -.0778 CRS .8475 CST -.4392

SG8 2596.1 R23 -.1641 R13 -.g016 LSA 745.5 MSA 245.8 33A 104.8

SGI 2558.4 SG2 484.9 THA 10.57 EL1 485.2 EL2 174.3 ALF 81.86

2005



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 12 1684

MELIOCEMT�I¢ CONIC

NL 147. E9 LAL .00

RP t$4.S$ LAP .E2

9C t04.TTO GL 3.29

PLANETOCEMTR 1C CONIC

C3 13.933 VHL 9.733

LNCN AZMTH LNCH TIM(

90,00 12 28 17

90.00 5 55 28

100,00 t4 I 45

100.00 T 5 41

110,00 15 36 10

110.00 T 47 4S

FLIGHT TIM( ZOA.OO ARRIVAL DATE JUL 4 1945

DISSANCE 463.458 EARTH TO MARS

3.33 AZL 82.85 HCA 142.28 SMA 192.83 ECC .24210 INC .3101 vl 30.251

APO 235.26 V2 23.44E

ETC 255.73 CLP 150.84

80._t VL 33.365 GALLCL

LOP 222.31 VII 21.045 GAP 8.25 AZP 20.22 TAL 17.23 TAp 152.52 RCA 145.99

GP 6.43 2AL 55.22 ZAP |50.20 ETS 187o15 ZAE 187.00 [TE 33.47 ZAC SS.84

DLA 12.43 RAL 138.68 RAG SSS7.S V(L 11.833 PTH 2.04 VHp 5,039 DPA 1.67 RAP 195.18 ECC 1.2295

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIN( PO CST 1114 INJ 2 LAT INJ 2 LONG

8785,9tS -28,14 80,77 ,72 93.34 13 14 43 2185,S -27,33 72.19

4124,52 -2,49 137,S0 354,9t 61,78 7 5 10 3521.5 -6,P5 180,93

2424.15 -20.50 58.48 .81 25.00 14 43 10 1584.2 -28.45 49.$3

3398,13 -1,30 150,52 354,25 80,13 8 10 39 3298.2 -5,26 143,98

8188,73 032,98 35,53 ,08 99,$1 16 12 39 1588,B -31,89 28.71

3793,32 1,$6 138,87 358,39 55,85 8 50 32 3163,3 -Z,S3 132.47

DIFFEMENTIAL CCRRECTIONS

TOE .0149 TmA -.3034 TC3 3.2778 BAu .$852

ROE -.310T RRA .0034) RC3 .S711 FAU .80853

FOE .7353 FRA-1.4589 FC-18,9569 Blip 8744

BOE .3111 IH_A .3035 8C3 3.5458 FSP 8805

MID-¢OURK EXECUTION ACCURACY ORBIT DETER141NATION ACCURACY

SGT 8499,4 m 891,8 $4;3 867,7 ST 160,9 SR 477,2 mS 610,6

RRT .70S8 RRF -.7795 2TF -.8250 CRT -.1259 CRS _0359 CST -.4849

808 8S20,§ 223 -,178| 213 -,2025 LSA 747,2 NSA 243,2 3SA 104.5

$41 8545,0 142 483,4 THA 11,42 EL1 477,7 ELI 135,4 ALF 92,87

LA_ DATE DEC 18 19t_ FLIGHT TIN( |08.00 ARRIVAL DATE JUL S 1965

H(L|OCENTRIC CQNIC

RL 147.2R LAL .00

OP 234.1T LAP .19

RC tOQ.900 rd. 2.82

PLAN[TOCENTR|C CONIC

C3 13.8Q4 VHi. 3.723

AZIATH I.l_H TIME

20,00 12 27 13

90.00 5 51

100.00 14 0 31

100.00 7 0 47

110.00 15 34 32

110.00 T 43 13

DISTANCE 487,114

LOL 80,01 VL 33,337 GAL 3,39 AZl. 89,88 HCA 143,88 SMA 192,09 ECC ,24028

283,29 VIe 21.038 GAP 5.85 AZP 90.28 TAL 17.62 TAp 160.80 RCA 145.94

GP 9.73 ZAL 54.57 ZAP 140.09 (TS 187.13 ZAE 167.71 ETE 37.77 ZAC 97.12

DLA 19.84 flAL 157.89 RAID 8587.5 VEL 11.830 PTH 8.04 VHP 4.924 DPA 1.95

L-| TIN( IMJ LAT |NJ L_NG IMJ RT ASC INJ AZMTH INJ TIN( PO CST TIM

2778.90 -28.10 80,,14 3§9.79 93.85 13 13 32 2176.9

4188,00 -8,88 187,96 354,02 $1,77 7 0 10 3323.0

2478,15 -29,45 57,90 339,87 95,37 14 41 47 1876.2

3803,97 -1,10 150,84 353,33 80.13 8 5 51 3304.0

2182,00 °32,89 35,02 358,13 99,90 16 10 54 1582.0

3770.80 1.84 138.91 331.52 55.88 8 45 G 3170.9

DIFFERENTIAL C_RRECTION8

TOE .0188 TRA -.2852 TC3 3.8888 BAU .8804

ROE -.SOs0 RItA .0188 RCS .7297 FAU .21759

FOE .7857 FRA-1.SA78 FC-13.5873 BSP 8707

BO[ ,3Oil 9MA .2957 BC3 3.3474 FSP 2852

EARTH TO MARS

INC ,3232 V1 30,251

APO 238,24 V2 23,479

ETC 255.73 CLP 149.TS

RAP 195,22 ECC 1.2282

INJ 2 LAT INJ 2 LONG

-27.30 71,57

-6.04 151.30

-28,39 49.25

-5,07 144,30

-51.1T 86.21

-2,05 132.71

ORSlTOETERNINATION ACCURACV

ST 160,1SR 471,2 93 180,8

CRT -,1806 CRS .8237 CST -.5325

LSA 750,4 MSA 243,6 SSA 103.7

EL1 472,2 EL2 157,1 ALF 93,95

MID-COURSE EXECUTION ACCURACY

SGT 8477.0 8DR 719.6 SG3 910.2

RRT ,7269 RRF -,8083 RTF -,8942

Sr_ 2579,4 R23 -,1930 R13 -,9030

SG1 2533,8 SG2 483,1 THA 12.38

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

ML 147,28 LAL .00 LEA. $0,01VL

RP 233,80 LAP .18 LOP 224.23 VP

RC 209.011 GL 2,46 GP 7.08 ZAL

PLANETOCENTgIC CONIC

C$ 13,801 VHL 5.715

LNCH AZ14TH LNCH 7|HE

90,_0 12 23 39

90.00 S 46 2

100.00 13 59 41

100,00 S 55 41

110.00 15 $3 14

110.00 7 36 37

DIFFERENTIAL CGRRECT|ONS

TOE ,0238 TRA -.2701 TC3 3.2469 8AU ,6167

ROE -,3011RRA ,0307 RE3 ,7925 FAU ,22691

FOE ,7716 FMA-l,6012 FC-14,2340 8SP 8377

BOE ,3021 8RA ,2718 8C3 3,3422 FSP _109

FLIGHT TIME 208.00 ARRIVAL DATE JUL 8 1965

DISTANCE 470,787 EARTH TO MARS

31,309 GAL 3.44 AZL 89,72 HCA 144.27 SMA Igl.sg ECC ,21851 INC .2764 VI 30.251

21,037 GAP 5.37 AZP 90,22 TAL 16.00 TAp I62.27 RCA 145.89 Apo 217.26 vZ 23.517

53,95 ZkP 147,94 ETS 167,09 ZA( 168.35 ETE 42.77 ZAC 97,41 ETC 255,72 CLP 148.65

OLA 19,02 RAL 137,14 flAO 6567,5 VEL 11.627 PTH 2,04 VHP 4,813 DpA 2.33 RAP 195,24 ECC 1,2271

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT IHJ 2 LONG

2767,07 -23,06 79,42 358.89 94.01 13 12 46 2167.1 -27.20 70.66

4135,84 -2.03 168,40 353,15 61.75 G 54 58 1535.8 -5.79 141,74

2467,09 -29,39 57,23 356,76 9.5,72 14 40 48 1667,1 -28.29 48,60

3911.05 -,86 151.23 352,50 60.12 8 0 52 3311.0 -4,81 144,69

2174,36 -32,73 34,44 358,20 100,23 16 9 29 1574.4 -31_04 25,86

3T76,54 2,05 139.21 350,88 55.87 8 41 33 3176.5 -2,44 133.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2452,6 SGR 751,6 SG3 953.9 ST 155,1 SR 463.0 SS 629.8

RRT ,7494 RRF -.8348 RTF -,8928 CRT -.2461 CRS ,6115 CST -,5842

S_ 2565,2 R23 -,2091 R13 -.9033 LSA 752,8 MSA 244,5 SSA 102,7

SG1 2519,0 SG2 434.6 TMA 13.44 ELI 466,7 EL2 149.8 ALF 95,23

LAUNCH OATS DEC 12 I954 FLIGHT T|M[ 210.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC C_IC DISTANCE 474,478 EARTH TO MARS

RL 147.28 LAL ,00 LOt. 80,01VL 33,283 GAL 3,49 AZL 89,77 HCA 145,26 SMA 19_,11 ECC ,23086 INC .2216 V1 30.251

RP 233,44 LAP .13 LOP 225,28 VP 21,038 GAP 4,94 AZP 90,19 TAL |8,36 TAp 16_,62 RCA 145,84 AP<) 236,38 V2 23.555

7,41 ZkL 53,36 ZAP 146,76 ETS 167,06 ZAI[ 168,90 ETE 48,53 ZAC 97,72 ETC 255,71 CLP 147,50

)S,77 RAL 133,42 RAO 6567,5 Y(L |1,$25 PTH 2,04 VHP 4,706 DPA 2,71 RAP 195.25 ECC 1.2262

RC 211,104 GL 2,04 GP

PLAN(TOCENTRIC CONIC

C3 13,744 VHL 3,707 DLA

LNCH AZI4TH LNCH TIM( L-I TIN[ INJ LAT

90,00 12 Z4 29 2758,05 -23,00

90,00 5 40 28 4145,05 -1,74

100.00 13 59 15 2458,93 -29,32

100.00 S 50 23 3919,40 -,56

110,00 15 32 10 2165,82 -32,$9

110,00 7 33 50 3783.27 2,31

DIFFERENTIAL C_RRECTIONS

TOE .0304 TRA -,2560 TC3 3,2216 8AU .6127

flOE -.2953 RRA ,0456 RC3 ,6606 FAU .23671

FOE .7705 FRA-I,9344 FC-14,9101 83P 8619

BOE .2975 BRA ,2400 BC3 3,3346 FSP 3269

INJ L(_iG INi RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78,62 356,00 94,41 13 12 25 2156.0 -27,10 70,07

138,92 352,31 61,73 6 49 33 3545,0 -5.50 162,26

56,48 357,86 96,10 14 40 12 1856,9 -28.16 47,87

151.69 3_1.67 60.11 7 55 43 3319,4 -4.55 145.15

33,80 357.28 100,60 16 8 23 1565.8 -30,88 25.04

139.56 349.8S 55.89 8 36 53 3183.3 -2.18 136.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2425,4 SGR 788,5 SG3 9gg, 8 ST 151,g SR 458,2 SS 836.9

RRT ,7694 RRF -,8589 RTF -,8gll CRT -,3297 CRS ,7975 CST -.0420

SGB 2550,4 223 -.2258 R13 -,g037 LSA 753,6 MSA 245.9 SSA 101,6

301 2503,3 SG2 488,0 THA 14,61 ELI 401.3 EL2 I42.4 ALF 96.g0
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JPl. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAt_ACH DATE OEC 12 1964

HELIOCENTRIC CONIC

RL 14•.28 LAL .00

RP 233.07 LAp .10

RC 213.179 GL 1.58

PLAN_TOCENYRIC COSMIC

C3 13.692 VHL 3.•00

LNCH AZNyH LNCH TIM[

90.00 12 26 46

90.00 534 40

100.00 13 5g 14

100.00 8 44 53

110.00 15 31 42

FLIGHT TIME 212.00 ARRIVAL DATE JUL 12 1965

DISTANCE 478.182 EARTH TO MARS

LOL 80.01VL 33.259 ;AL 5.53 AZL 89.82 HCA 146.26 SMA 190.66 ECC .23531 INC .1•57 vl

LOP 226.2• VP 21.042 GAP 4.52 AZP 90.15 TAL 18.•0 TAp 164.96 RCA 145.80 Apo 235.52 v2

GP •.•8 ZAL 52.80 ZAp 145.55 ETS 16•.02 ZA( 169.34 ETE 55.0• ZAC 98.04 ETC 255.•0 CLp

DLA 18.48 RAL 135.73 RAD 6567.5 VEL 11.622 PTH 2.04 VHp 4.602 DpA 3.12 RAp 195.24

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH ZNJ TIME PO CST TIN INJ 2 LAT

2•43,80 -2•.93 ••.73 55•.15 94.85 13 12 50 2143.8 -26.9•

4155.65 -1.39 169.51 351.49 61.•1 6 43 55 5555.6 -5.16

2445.63 -29.23 55.65 356.g8 96.53 14 40 0 1845.6 -28.02

3929.05 -.25 152.21 350.86 60.11 7 50 22 33_9.0 -4.23

2158.33 -32.57 33.08 356.38 101.01 16 7 38 1556.5 -50.71

30.251

23.593

146.33

ECC 1.2253

INJ 2 LONG

69.20

162.66

4•.06

145.68

24.36

110.00 7 28 54 3•91.11 2.61 139.97 349.0• 55.90 8 32 5

DIFFERENTIAL CORRECTIONS MID-COUflS( EXECUTION ACCURACY

TOE .0379 TRA -.2438 TC3 3.1852 8AU .6076 SGT 2391.3 SGR 830.3 SG3 1046.7

ROE -.2905 RflA .0816 RC3 .9332 FAu .24687 RRT .7865 RRF -.8804 RTF -.8869

FOE .•658 FRA-2.1346 FC-15.5962 88P 8544 SG8 2531.4 fl23 -.2427 R13 -.9041

ROE .2928 BRA .2514 BC3 3.3191 FSP 3436 SGI 2482.7 SG2 493.9 THA 15.92

LAUNCH DATE DEC 12 1964 FLIGHT TIN( 214.00

Ht[LIOCENTRIC C_NIC OISTANCE 481.902

RL 147.26 LAL .00 LOL 80.01 VL 33.236 GAL 3.57 AZL 89.88 HCA 14•.26 SMA 190.24 [CC .23383

RP 232.70 LAp .07 LOP 227.2• VP 21.049 GAp 4.10 kIP 90.10 TAL 19.03 TAp 166.29 RCA 145.75

RC 215.238 GL 1.08 r.P 8.1• ZAL 52.28 ZkP 144.30 (TS 166.97 ZA( 169.62 [TE 62.33 ZAC 98.38
PLANET_EMTRIC CONIC

C3 13.646 VIAL 3.694 DLA 18.18 RAL 135.0• RAD 656•.5 V(L 11.620 PTH 2.04 VHp 4.502 DPA 3.56

LNCN A_ATN LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN

90.00 12 27 30 2•30.29 -27.65 76.75 356.27 95.33 13 13 O 2130.3

90.00 5 28 37 4167.86 -1.01 170.16 350.70 61.70 6 38 4 3567.7

100.00 13 59 38 2433.16 -29.13 54.74 356.11 97.00 14 40 11 1833.2

100.00 8 39 10 3940.02 .12 152.82 350.07 60.11 • 44 50 5340.0

110.00 15 31 28 2145.84 -32.43 32.29 355.49 101.45 16 7 14 1545.8

110.00 • 23 49 3600.10 2.95 140.44 348.30 55.93 6 27 9 3200.1

DIFFERENTIAL CORRECTIONs MID-COURSA[ EXECUTION ACCURACY

TOE .0470 TRA -.2339 TC3 3.1424 BAU .6023 SGT 2333.9 SSR 877.8 SG3 1095.8

ROE - 2844 RRA .0791 RC3 1.0123 FAU .25711 RRT .8008 RRF -.8994 RTF -.8860

FOE .7511 FRA-Z.3141 FC-18.3125 8SP 8465 $G_ 2512.2 R23 -.2600 R13 -.9044

BDE .2683 BRA .2469 8C3 3.3014 FSP 3607 $4;1 2461.4 $62 502.8 THA 17.38

3191.1 -1.88 133.76

ORBIT DETERMINATION ACCURACY

ST 150.7 SR 451.3 SS 643.6

CRT -.4195 CRS .7833 CST -.6968

LSA •54.4 NSA 247.• SSA 100.1

EL1 456.1 EL2 135.3 ALF 98.75

ARRIVAL DATE JUL 14 1965

EARTH TO MARS

INC .1191 vl 30.251

APO 234.72 V2 23.631

(TC 255.69 CLP 145.12

RAp 195.22 ECC 1.2246

INJ 2 LAT INJ 2 LONG

-26.82 68.24

-4.78 163.53

-27.86 46.17

-3.86 146.29

-30.51 23.60

-1.54 134.23

ORBIT DETERMINATION ACCURACY

ST 152.6 SR 443.5 SS 847.7

CRY -.5177 CRS .7865 CST -.7460

LSA 753.0 MSA 250.5 SSA 98.5

ELI 451.1 EL2 128.3 ALF 101.00

LAUNCH OAYE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 232.32 LAP .03

RC 217.275 GL .56

PLANETOCENTRIC CONIC

C$ 13.603 VHL 3.688

LNCH AZMTH LNCH TIN(

90.00 12 28 40

90.00 5 22 19

100.00 14 0 27

100.00 6 33 12

110.00 15 31 35

FLIGHT TIME 216.0D ARRIVAL DATE JUL 16 1965

DISTANCE 485.638 EARTH TO MARS

LOL 80.01VL 33.214 GAL 5.61AZL 89.94 HCA 148.25 SNA 189.84 ECC .23245 INC .0622 vl 30.251

LOP 228.27 VP 21.057 GAP 5.70 A2P 90.05 TAL 19.34 TAp 167.60 RCA 145.71 APO 233.97 v2 23.670

GP 6.60 ZAL 51.79 ZAp 143.01ETS 166.92 ZAE 169.72 [TE •0.14 ZAC 98.74 [TC 255.68 CLP 143.88

DLA 17.79 RAL 134.42 RAD $567.5 VEL 11.618 PTH 2.04 VHp 4.406 DpA 4.05 RAp 195.18 ECC 1.2239

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2•15.47 -27.75 75.68 355.43 95.86 13 13 55 2115.5 -26.65 67.19

4181.13 -.57 170.93 349.92 61.69 6 32 O 3581.1 -4.35 ISA.Z9

2419.48 -29.02 55.74 555.26 97.52 14 40 47 1819.5 -27.67 45.19

5952.56 .54 153.49 54g.50 60.11 7 39 5 3352.4 -3.44 146.97

2134.32 -52.2• 51.43 554.61 101.94 16 • 10 1534.3 -50.29 22.78

110.00 7 18 33 3810.28 3.34 140.97 547.55 55.96 8 22 4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0568 TRA -.2261TCS 3.0886 9AU .5961 SGT 2309.7 SGR 930.9 SG3 1145.7

ROE -.2781RRA .08•8 RC3 1.0968 FAU .26769 RRT .8122 RRF -.9161RTF -.8624

FDE .7510 FRA-2.4994 FC-17.0385 8SIP 8377 SG8 2490.2 R23 -.2768 R13 -.9049

BO( .2838 BRA .2464 8C5 3.2776 FSP 3786 SG1 2436.4 SG2 514.9 THA 19.01

LAUNCH DATE DEC 12 1964 FLIGHT TIN( 218.00

HELIOCENTRIC CONIC DISTANCE 489.388

RL 147.28 LAL .00 LOL 80.01VL 33.193 GAL 3.65 AZI. 90.00 HCA 149.27 S44A 189.46 ECC .23114

RP 231.95 LAp .OO LOP 229.28 VP 21.068 GAP 3.29 AZP 90.00 TAL 19.63 TAp 168.90 RCA 145.67

RC 219.295 GL .01GP 9.05 ZAL 51.33 ZAP 141.69 (TS 166.87 ZNE 169.61ETE 78.21 ZAC 99.13

PLANETOCENTRIC CONIC

C3 13.565 VHL 3.685 DLA 17.39 RAL 133.80 RAO 6567.5 V(L 11.617 PTH 2.04 VHp 4.315 DpA 4.57

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 12 30 17 2699.28 -27.64 74.51 354.60 96.44 13 15 16 2099.3

90.00 5 15 44 4196.09 -.09 171.76 349.17 61.68 6 25 40 5596.1

100.00 14 1 42 2404.49 -28.88 52.65 354.42 98.08 14 41 46 1804.5

100.00 6 27 0 3966.12 1.01 154.25 346.56 60.12 • 33 6 3366.1

110.00 15 32 5 2121.69 -32.09 50.49 353.74 102.47 16 7 27 1521.7

110.00 T 13 6 3821.68 3.78 141.57 346.83 56.00 6 16 48 3221.7

OIFFERENTIAL C_RRECTI044S MID-COURSE EXECUTION ACCURACY

TOE .0886 TRA -.2207 TCS 3.0264 8AU .5897 SGT 2260.7 SGR 990.4 SG3 1197.2

ROE -.2709 RRA .1182 RC3 1.1884 FAU .27860 RRT .8205 RRF -.9304 RTF -.8779

FDE .8993 FRA-2.6936 FC-17.7601 8SP 8284 SG8 2488.1 R23 -.2929 R13 -.9056

BOE .2794 8RA .2504 8C3 3.2514 FSP 3969 SGI 2410.3 SG2 531.0 THA 20.65

3210.5 -1.15 134.76

ORBIT DETERMINATION ACCURACY

ST 157.2 SR 435.3 SS 651.4

CRT -.6105 CRS .7495 CST -.7802

LSA 751.5 MSA 255.9 SSA 96.6

EL1 446.6 EL2 121.4 ALF 103.45

ARRIVAL DATE JUL 18 1965

EARTH TO MARS

INC .0000 V1 30.251

APO 233.26 V2 25.709

ETC 255.66 CLP 142.61

RAp 195.15 ECC 1.2232

INJ 2 LAT |NJ 2 LONG

-26.46 66.04

-3.87 165.13

-27.46 44.13

-2.98 147.73

-30.04 21.88

-.71 135.36

ORBIT DETERMINATION ACCURACY

ST 165.8 SR 426.2 SS 653.3

CRT -.6994 CRS .7294 CST -.7978

LSA 748.4 MSA 258.9 SSA 94.2

EL1 442.8 ELI 114.1 ALF 106.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CC_IC

RL 147.28 LAL .00

RP 231.57 LAP -.03

RC 221.297 GL -.58

PLANETOCENTRIC CO_IC

C$ 13.531 VHL 3.679

LNCH AZNTH LNCH TIME

90.00 12 32 21

90.00 5 8 52

100.00 14 3 22

100.00 6 20 32

110.00 15 32 57

110.O0 7 7 27

DIFFERENTIAL CORRECTIONS

TOE .0806 TRA -.2174

ROE -.2629 RRA .1403

FOE .6fl72 FRA-2.8979

BOE .2730 BRA .2589

DISTANCE 493.151 EARTH TO MARS

LOt. 80.01VL 33.173 GAL 3.68 AZL 90.06 HCA 150.28 SMA 189.11ECC .22990 INC .0610 vl 30.251

LOP 230.29 VP 21.081 GAP 2.90 AZp 89.94 TAL 19.91 TAp 170.18 RCA 145.63 Apo 232.59 V2 23.748

GP 9.54 ZAL 50.90 ZAp 140.32 ETS 166.82 ZAE 169.28 ETE 86.21 ZAC 99.54 ETC 255.65 CLP 141.30

DLA 16.94 RAL 133.20 RAO 6567.5 VEL 11.615 PTH 2.04 VHp 4.225 DPA 5.14 RAP 195.06 ECC 1.2227

L-I TIME )NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2681.68 -27.48 73.24 353.78 87.06 13 17 3 2081.7 -26.23 64.80

4212.60 .45 172.68 348.44 61.69 6 19 5 3612.6 -3.34 166.05

2388.17 -28.72 51.46 353.58 98.68 14 43 11 1788.2 -27.22 42.98

3981.35 1.52 155.08 347.84 60.14 7 26 54 3381.4 -2.46 1A8.56

2107.89 -31.88 29.47 352.88 103.04 16 8 5 1507.9 -29.76 20.90

3834.39 4.26 142.23 346.14 56.05 8 11 21 3234.4 -.23 136.02

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC3 2.9542 6AU .3830 $GT 2205.6 8GR 1057.0 SG3 1250.1 ST 176.9 SR 416.2 SS 654.9

RC3 1.2874 FAU .28978 RRT .8262 RRF -.9428 RTF -.8725 CRT -.7723 CRS .7071CST -.7946

FC-I8.SA00 BSP 8174 6GIB 2445.8 R23 -.3071 R13 -.9067 LSA 744.7 MSA 265.4 SSA 91.3

BC3 3.2225 FSP 4152 861 2382.9 SG2 551.2 THA 22.89 EL1 439.5 EL2 106.4 ALF 109.36

LAUNCH DATE DEC 12 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 231.20 LAp -.06

RC 223.281GL -1.21

PLANETOCENTRIC CONIC

C3 13.502 VNL 3.674

LNCH AZMTH LNCH TIME

90.00 12 34 54

90.00 5 1 42

100.00 14 5 29

100.00 6 13 48

110.00 15 34 12

110.00 7 1 34

DIFFERENTIAL CCRRECTIONS

TOE .0933 TRA -.2177

ROE -.2341RRA .1646

FOE .6050 FRA-3.1082

BO£ .2707 BRA .2729

DISTANCE 496.929 EARTH TO MARS

LOt. 80.01 VL 33.154 GAL 3.71 AZL 90.13 HCA 151.29 StqA 188.78 ECC .22873 INC .1320 vl 30.251

LOP 231.30 VP 21.096 GAP 2.52 A ZP 89.88 TAt. 20.16 TAp 171.45 RCA 145.60 Apo 231.96 v2 23.788

GP 10.06 ZAL 50.51 ZAp 138.92 ETS 166.77 ZAE 168.71 ETE 93.79 ZAC 99.98 ETC 253.64 CLP 139.96

OLA 16.44 RAL 132.62 RAD 6567.5 VEL 11.614 pTH 2.04 VHp 4.140 DpA 5.75 RAp 194.98 ECC 1.2222

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2662.57 -27.33 71.87 352.96 97.73 13 19 16 2062.6 -25.97 63.46

4230.75 1.03 173.70 347.73 61.70 6 12 13 3630,8 -2.76 167.07

2370.42 -28.53 50.17 352.76 99,33 14 45 0 1770.4 -26.94 41.73

3998.14 2.09 156.01 347.14 60.17 7 20 26 5398.1 -1.89 149.48

2092.83 -31.64 28.36 352.02 103.66 16 9 3 1492.8 -29.44 19.85

3846.48 4.79 142.97 345.46 56.11 8 5 43 3248.5 .31 136.76

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.8690 8AU .5757 SGT 2142.9 SGR 1130.3 SG3 1303.3 ST 190.9 SR 405.4 SS 656.2

RC3 1.3936 FAU .30098 RRT .8288 RRF -.9532 RTF -.8656 CRT -.8298 CRS .6836 CST -.7743

FC-19.2988 BSP 8085 SGB 2422.7 R23 -.3195 R13 -.9082 LSA 740.9 MSA 273.4 SSA 87.9

BC3 3.1896 FSP 4345 SGI 2333.2 SG2 576.2 THA 25.23 EL1 437.1 EL2 98.8 ALF 112.56

LAUNCH OATE DEC 12 1g64 FLIGHT TIME 224.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 230.62 LAP -.10

RC 225.241 GL -1.89

PLANETOCENTRIC CONIC

C3 13.478 VHL 3.671

LNCH AZMTH LNCH TIME

90.00 12 37 55

90.00 4 54 13

100.00 14 8 4

100.00 6 6 45

110.00 15 35 51

110.00 6 35 27

DIFFERENTIAL CCRRECTIONS

TOE .1071 IRA -.2201

ROE -.2440 RRA .1911

FOE .5890 FRA-3.3232

BOE .2665 8RA .2913

80.01 VL 33.137 GAL

01STAHCE 500.720 EARTH

3.74 AZL 90.21 HCA 152.30 SNA 188.47 ECC .22763 INCLOL

LOP 232.32 VP 21.114 GAP 2.14 AZP 89.81 TAL 20.41 TAp 172.71 RCA 145.57 AFO 231.36

GP 10.63 ZAL 50.13 ZAp 137.47 ETS 166.71 ZAE 167.92 ETE 100.73 ZAC 100.45 ETC 255.62

DLA 15.88 RAL 132.06 RAD 6567.5 VEL i1.613 pTH 2.03 9Hp 4.059 DpA 6.41 RAp 194.89

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2641.88 -27.13 70.39 352.15 98.44 13 21 57 2041.9 -25.68

4250.62 1.67 174.80 347.04 61.73 6 5 3 3650.6 -2.12

2351.17 -28.31 48.79 351.93 100.05 14 47 15 1751.2 -26.63

4016.58 2.72 157.02 346.47 60.22 7 13 42 3416.6 -1.27

2076.48 -31.38 27.16 351.17 104.32 16 10 28 1476.5 -29.09

3864.03 5.38 143.79 344.81 56.19 7 59 51 3264.0 .91

MID-COURSE EXECUTION ACCURACY

TC3 2.7743 BAU .568g SGT 2074.7 8GR 1211.5 SG3 1357.3

RC3 1.5085 FAU .31233 RRT .8281 RRF -.9619 RTF -.8572

FC-20.0645 BSP 7990 SG8 2402.6 R23 -.3283 R13 -.9106

BC3 3.1579 FSP 4540 SGt 2324.8 862 608.1 THA 27.87

TO MARS

.2088 vl 30.231

V2 23.827

CLP 138.57

ECC 1.2218

INJ 2 LONG

62.02

168.18

40.38

150.50

18.70

137.57

ORBIT DETERNINATION ACCURACY

ST 207.8 SR 393.5 SS 658.0

CRT -.8760 CRS .6577 C8T -.7362

LSA 737.1MSA 283.8 SSA 83.9

EL1 435.7 EL2 90.5 ALF 116.03

LAUNCH DATE DEC 12 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 26 1965

NELIO¢ENTRIC COLIC

RL 147.28 LAL .00

RP 230.43 LAP -.13

RC 227.193 GL -2.62

PLAN(TOCENTRIC CONIC

CS 18.456 VHL 3.868

LNCH AZMTH LNCH TIME

90.00 12 41 25

90.00 4 46 21

100.00 14 11 6

100.00 5 59 22

110.00 15 37 55

110.00 6 48 3

DIFFERENTIAL C_RECTION$

TDE .1214 IRA -.2264 TC3 2.6687 BAU .5627

ROE -.2327 RRA .2197 RC3 1.6822 FAU .32367

FOE .4593 FRA-3.5420 FC-20.8247 BSP 7896

BOE .2624 BRA .315§ BC3 3.1282 FSP 4736

DISTANCE 304.523 EARTH TO MARS

LOL 60.01 VL 33.120 GAL 3.77 AZL 90.29 HCA 153.32 5NA 188.17 ECC .22659 INC .2903 vt 30.251

LOP 233.34 VP 21.133 GAP 1.77 AZP 89.74 TAL 20.63 TAp 173.95 RCA 145.53 APO 230.81 V2 23.867

GP 11.23 ZAL 49.83 ZAp 135.98 ETS 166.66 ZAE 166.93 ETE 106.89 ZAC 100.95 ETC 255.60 CLP 137.15

DLA 15.28 RAL 131.51RAD 6567.5 VEL 11.612 PTH 2.03 VHp 3.982 OpA 7.13 RAp 194.78 ECC 1.2215

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2619.50 -26.89 68.79 351.34 99.21 13 25 5 2019.5 -25.35 60.46

4_72.35 2.37 176.02 346.38 61.77 5 37 34 3672.4 -1.42 169.39

2330.30 -28.05 47.29 351.11 100.78 14 49 56 1730.3 -26.28 38.94

4036.78 3.40 158.13 345.81 60.28 7 6 39 3436.6 -.58 151.60

2058.67 -31.07 25.87 350.31 105.03 16 12 13 1458.7 -28.69 17.47

5881.17 6.03 144.69 344.18 56.29 7 53 44 3281.2 1.56 138.46

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2000.9 8GR 1301.0 SG3 1411.3 ST 226.9 SR 380.4 SS 660.4

RRT .8241RRF -.9892 RTF -.8467 CRT -.9096 CRS .6309 CST -.6849

SGB 2388.8 R23 -.3334 R13 -.9139 LSA 733.7 MSA 2g6.3 SSA 7g.4

SG1 2298.8 862 641.4 THA 30.85 ELI 435.2 EL2 82.4 ALF 119.65

2006



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 12 1964 FLIGMT T|ME ZZO.DO ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC DISTANCE 508.340 EARTH TO NARS

RL 147.28 LAL .DO LOL 80.01 YL 33.105 GAL 3.79 AZL gO.5e HCA 154.34 SIAA 197.90 ECC .22581 INC .3764 vl 3D.ESl

RP 230.05 LAp -.16 LOP 234.$8 VP 21.154 GAP 1.40 AZP 89.86 TAL Z0.84 TAp 175.18 RCA 145.31 APO 230.29 v2 23.907

RC 229.120 GL -3.40 GP 11.89 Z&L 49.55 ZAp 134.45 (T9 |66.91ZN[ 165.T6 (T[ IlZ.Z5 ZAC 101.49 (TC 255.59 CLP 135.70

PLAN_TOCENTRIE CONIC

C3 13.441VHL 3.886 DLA 14.80 RAL 130.98 RAG 6987.S VEL 11.611PTH 2.03 VHP 3.909 DpA 7.90 RAp 194.67 ECC 1.2212

LNCN AZIATH LNCH TIME L-| TIME |NJ LAT INJ LONG INJ RT A$C |NJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 45 27 269§.30 -26.62 67.07 350.55 100.03 13 29 42 199S.3 -24.96 58.79

90.00 4 38 6 4Z96.06 3.14 177.34 345.74 61.84 5 49 43 3898.1 -.65 170.71

100.00 14 14 39 2307.89 -27.75 45.87 350.28 101.58 14 53 § 1707.7 -25.87 37.38

100.00 3 51 37 4058.90 4.14 159.35 349.19 60.37 8 $g 18 3458.9 _17 152.82

110.00 15 40 24 2039.32 -30.72 24.47 349.46 105.79 18 14 23 1439.3 -28.25 16.14

_tO.O0 I 42 20 3900.03 6.74 145.69 343.57 56.41 7 47 20 3300.0 Z.Z8 139.45

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1387 TRA -.2331 TC3 Z.SS29 BAU .$579 SGT 1921.9 $C_ |400.3 683 1466.4 ST 248.5 SR 365.5 S8 683.3

ROE -.2191RRA .2915 RC3 1.7670 FAU .33519 RRT .816TRRF -.gTSZ RTF -.8339 CRT -.9340 CRS .6008 CST -.8147

FOE .3374 FRA-3.7734 FC-21.$903 BSP 7822 _ 2377.9 R23 -.3331 R13 -.9188 LSA 731.1MSA 313.1SSA 74.1

BOG .2382 BRA .3443 BC3 3.1047 FSP 4928 SG1 2278.0 SC_ 681.8 THA 34.24 EL1 435.7 EL2 74.5 ALF 123.53

LAUNCH DATE DEC 12 1R64 FLIGHT TIM( 230.00 ARRIVAL DATE JUL 30 1963

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 229.87 LAp -.ZO

RC 231.027 GL -4.25

PLAN(TOCENTRIC CONIC

C3 13.432 VHL 3.665

LNCH AZMTH LNCH TIME

90.00 12 30 0

90.00 4 29 25

100.00 14 18 40

100.00 3 43 27

110.00 15 43 ZO

110.00 6 $5 16

DIFFERENTIAL CORRECTIONS

TOE .1S14 "IRA -.2472

ROE -.203R RRA .2882

FOE .Z423 FRA-4.0062

BO( .2539 8RA .3782

DISTANCE 512.168 EARTH TO MARS

LQA. 80.01 VL 33.090 GAL 3.81 AZ1. 90.47 HCA 155.37 SMA 187.64 ECC .22468 INC .4708 vl 30.251

LOP 235.38 VP 21.176 GAP 1.04 AZP 89.57 TAL 21.03 TAp 178.40 RCA 145.48 APO 229.80 VZ 23.948

GP 12.60 ZAL 49.31 ZAP 132.87 ETS 186.56 ZN[ 164.42 ETE 116.84 ZAC 102.08 ETC 255.56 CLP 134.20

DLA 13.86 RAL 130.47 RAD 6567.5 VEL 11.611PTH 2.03 VHP 3.841DPA 8.73 RAp 194.55 ECC 1.2211

L-I TIM( |NJ LAT INJ LONG |NJ RT ASC INJ AZNTfl |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2569.14 -26.30 65._ 349.71 100.90 13 32 49 1989.1 -24.53 37.00

4321.93 3.97 178.79 345.11 61.94 S 41 27 3721.9 .18 172.15

2283.20 -27.40 43.94 349.49 102.43 14 $6 43 1683.2 -25.42 35.70

4089.10 4.96 160.66 344.57 60.48 8 51 30 3483.1 .99 154.15

Z018._ -30.32 2Z.IH_ 348.59 106.60 16 16 58 1418.3 -27,7§ 14.71

3920.78 7.52 146.79 342.99 59.56 7 40 37 3320.8 3.07 140.53

NIO-C_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 Z.4237 BAU ,S549 SGT 183S.9 SCA 1508.6 $G$ 1520.1 ST 270.4 SR 349.8 SS 674.5

RC3 1.9113 FAU .34837 RRT .60S0 RRF -.9802 RTF -.8177 CRT -.9480 CRS .5752 CST -.5361

FC-22.$2S1BSP 7779 SeN 2378.4 R26 *.$285 R19 -.9255 LSA 732.1NSA 331.3 SSA 68.4

BC3 3.0868 FSP 5124 SG1 2262.7 SG2 728.3 THA 38.11 ELI 438.7 EL2 88.9 ALF 127.33

LAUNCH DATE DEC 12 1984 FLIGHT TIME 232.00 ARRIVAL DATE AUG I 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00 LOt. 80.01VL

RP 229.28 LAP -.29 LOP 238.41 yp

RC 232.913 GL -5.16 GP 13.36 ZAL

PLANETOCENTRIC CONIC

CS 13.430 YNL 3.683

LNCH AZI4TN LNCN TIME

gO.DO 12 5S T

90.00 4 20 15

100.00 14 23 14

100.00 3 34 49

110.00 15 48 44

110.00 8 27 49

DIFFERENT] AL CORRECTI(_t$

TOE .1661 TRA -.2833 TC3 2.2823 BAU .5530

ROE -.1853 RRA .3247 RC3 2.0683 FAU .35764

FOE .1003 FRA-4.2464 FC-23.04YS 8SP 7777

BOG .2489 6RA .4181 BC3 3.0601 FSP 5311

DISTANCE 516.009 EARTH TO MARS

33.076 GAL 3.83 AZL 90.57 HCA 156.40 SMA 187.40 ECC .22381 INC .5718 vl 30.251

21.201 GAP .69 AZP 89.48 TAL 21.20 TAp 177.60 RCA 145.48 Apo 229.34 V2 23.988

49.11 ZAP _31.26 ETS 166.52 ZAE 162.93 ETE 120.75 ZAC 102.71ETC 255.54 CLP 132.67

DLA 13.04 RAL 129.96 RAD 6567.5 VEL 11.611PTH 2.03 YHp 3.778 DpA 9.64 RAp 19A.42 ECC 1.2210

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTfl INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2540.84 -25.92 63.24 348.89 101.83 13 37 28 1940.8 -24.03 35.08

4350.18 4.87 180.36 544.52 82.07 5 32 45 3750.2 1.09 173.73

2256.88 -27.00 42.07 548.82 103.34 15 0 51 1656.7 -24.90 33.90

4109.59 5.84 162.15 343.98 60.63 8 43 19 5509.6 1.89 165.60

1995.41 -29.86 21.33 347.73 107.47 16 19 59 1395.4 -27.18 13.17

3943.60 8.38 148.01 342.43 56.74 7 33 33 3343.6 3.94 141.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1744.8 $GR 16L_).O SG3 1573.9 ST 293.4 $R 332.3 SS 689.4

RRT .7882 RRF -.9842 RTF -.7972 CRT -.9518 CRS .5530 CST -.4430

SG8 2387.0 R23 -.3125 RI3 -.9339 LSA 737.2 NSA 352.7 SSA 62.S

SG1 2ZST.8 SG2 774.7 THA 42.51 ELI 438.0 ELI 68.3 ALF 131.26

LAUGH DATE DEC 12 1964 FLIGHT T|N( 234.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC C(_AIC O|STAN(E 519.864 EARTH TO NARS

RL 147.28 kAk .00 LCA. 80.01VL 33.063 GAL 3.85 AZL 90.68 I_A 157.45 SMA 187.17 (CC .22299 INC .6831 Vt 30.251

RP ZZ8.R9 LAp -.26 LOP 237.44 VP 21.227 GAP .55 AZP 89.37 TAL 21.36 TAp 178.79 RCA 145.43 APO 228.91 v2 24.029

RC 234.778 GL -8.18 CrP 14.19 ZAL 48.95 ZAP 129.58 (T$ 166.48 ZAE 181.$1 ETE 124.06 ZAC 103.40 ETC 235.51 CLP 131.09

PLAMETOCENTRIC CONIC

C3 13.438 VIAL 3.666 OLA 12.14 RAL 129.46 RAD 6567.5 VEL 11.611PTH 2.03 VHP 3.719 DpA IO.61 RAp 194.29 ECC 1.2212

LNCH AZlATH LN(H TIN( L-1 TIME INJ LAT INJ LONG INJ RT ASC lNJ AZIATH [NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

9O.OO 13 O 50 2510.23 -25.47 61.11 340.06 "I02.81 15 42 40 1910.2 -23.45 53.02

90.00 4 10 32 4381.05 5.85 162.11 345.95 62.24 5 23 $3 $781.0 2.Og 175.4§

100.00 14 28 22 2227.90 -28.53 40._ 347.78 104.$0 15 5 30 1627.9 -24.51 31.96

100.00 S 25 40 4158.62 6.81 165.78 545.42 80.82 6 34 39 3538.8 2.87 157.19

110.00 15 50 37 1970.54 -29.34 19.56 546.85 108.$8 16 23 28 1570.5 -26.55 11.51

110.00 6 19 55 3968.74 9.31 149.35 $41.90 58.96 7 26 3 3368.7 4.90 143.04

DIFFERENTIAL _RECTIONS MID-CouRSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

1DE .1937 TRA -.2898 TC3 2.1664 BAU .5608 SGT 1673.5 _ 1768.9 SG3 1634.2 ST 332.7 SR 310.7 SS 719.9

ROE --1399 RRA .3710 RC$ Z.2473 FAU .$6995 RRT .7721RRF -.9876 RTF -.7?97 CRT -.9319 CRS .5341 CST -.2777

FDE -.1038 FRA-4.S287 FC-23.8917 BSIP ?SS$ SC, B 2455.0 R23 -.2865 R19 -.9455 LSA 755.3 NSA 3g5.9 SSA 53.8

BOE .2512 BRA .4587 BC$ 3.1215 FSP §409 SG| 2292.S 982 620.5 THA 47.05 EL1 447.4 EL2 83.8 ALF 137.09

2007



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 12 t964 FLIGHT TIM( 236.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CCIdIC DISTANCE 523.730 EARTH TO MARS

RL 147.28 LAL .00 L(_. 80.01 VL 33.031 GAL 3.86 AZL 90.80 HCA 158.47 SMA 186.96 ECC .22221 INC .8048 vl 30.251

RP 228.51 LAP -.30 LOP 238.48 VP 21.254 GAP .01 AZP 69.23 TAL 21.49 TAp 179.96 RCA 145.42 APO 228.51 V2 24.070

RC 236.623 GL -7.25 GP 15.10 ZAL 48.83 ZAP 127.87 ETS 166.44 ZAE 159.56 ETG 126.85 ZAC 104.16 ETC 255.48 CLP 129.48

PLANETOCENTMIC CONIC

C3 13.437 VHL 3.668 OLA 11.14 RA L 128.96 MAD 6567.3 VEL 11.812 PTH 2.03 VHp 3.666 DpA 11.67 RAp 194.17 ECC 1.2213

LNCH AZMTN LNCH TIME L-I TIME lNJ LAT INJ LONG 1NJ RT ASC INJ AZI4TH INJ 71NE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 7 12 2476.99 -24.93 38.81 347.23 103.84 13 48 29 1877.0 -22.80 50.80

90.00 4 0 11 4414.89 6.92 184.03 343.41 62.47 3 13 46 3814.9 3.18 177.34

100.00 14 34 9 2196.60 -25.99 37.89 346.93 105.31 15 10 43 1596.6 -23.64 29.88

100.00 5 15 58 4170.32 7.87 165.33 342.90 61.07 6 25 26 3370.5 3.95 158.95

110.00 13 53 4 1943.37 -28.74 17.69 343.96 109.35 16 27 27 1343.4 -23.83 9.72

110.00 6 11 30 3996.51 10.34 130.83 341.40 37.24 7 18 6 3396.3 5.93 144.51

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2031 TRA -.2981 TC3 1.9847 BAU .3636 SGT 1384.0 SGR 1909.8 863 1679.4 ST 330.4 8R 293.4 SS 731.8

ROE -.1336 RRA .4183 RC3 2.4241 FAU .37920 RRT .7392 RRF -.9902 RTF -.7437 CRT -.8999 CRS .5344 CST -.1953

FOE -.2774 FRA-4.7550 FC-24.3954 BSP 7771 SG8 2468.5 R23 -.2375 R13 -.9563 LSA 778.4 MSA 408.3 SSA 48.6

BOG .2442 BRA .5122 BC3 3.1329 FSP 5618 SG1 2309.7 SG2 871.0 THA 32.61 ELI 447.0 EL2 100.9 ALF 140.40

LAUNCH DATE DEC 12 1964 FLIGHT TIME 238.00 ARRIVAL DATE AUG 7 1963

HELIOCENTRIC C(SiqIC

RL 147.28 LAL .00

RP 228.12 LAp -.33

RC 238.448 GL -8.45

PLAN(TOCENTRIC CONIC

C3 13.490 VHL 3.673

LNCH AZMTH LNCN TIME

90.00 13 14 17

90.00 3 49 8

100.00 14 40 33

100.00 5 5 31

110.00 16 0 G

110.00 6 2 29

DIFFERENTIAL CCRRECTIONS

TOE .2129 TRA -.3290 TC3 1.7954 BAU .3722

ROE -.1037 RRA .4679 RC3 2.6161 FAU .38810

FOE -.4834 FRA-4.9876 FC-24.9089 8SP 8034

BDE .2375 BRA .5720 BC3 5.1729 FSP 5804

DISTANCE 527.602 EARTH TO MARS

LOL 80.01VL 33.040 GAL 3.87 AZ|. 90.94 HCA 139.31 SHA 186.77 ECC .22148 INC .9382 vl 30.251

LOP 239.52 VP 21.283 GAP -.32 AZP 89".12 TAL 21.61 TAp 181.12 RCA 145.40 APC) 228.13 v2 24.111

GP 16.08 ZAL 48.80 ZAP 128.11ETS 166.42 zA( 137.69 ETE 129.21 ZAC 104.98 ETC 253.44 CLP 127.83

DLA 10.03 RAL 128.48 RAO 6367.5 VEL 11.614 PTH 2.03 VHp 3.619 OpA 12.81 RAp 194.03 ECC 1.2220

L-I TIME INJ LAT [NJ LONG |NJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2440.86 -24.34 36.34 346.38 104.94 13 34 58 1840.9 -22.05 48.42

4432.08 8.08 188.14 342.90 82.77 5 3 20 3832.1 4.37 179.43

2162.33 -23.36 35.36 346.07 106.39 13 16 38 1562.5 -22.87 27.64

4203.63 9.02 167.32 342.40 61.38 6 15 36 3605.7 5.13 160.89

1913.71 -28.06 13.66 345.06 110.38 16 32 0 1313.7 -25.02 7.80

4027.23 11.47 132.51 340.93 37.36 7 9 37 3427.2 7.11 146.13

MID-COUR$1[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1456.4 SGR 2066.3 SG3 1723.1 ST 368.8 SR 282.8 9s 796.7

RRT .6956 RRF -.9923 RTF -.6976 CRT -.8339 CRS .6022 CST -.1040

SG8 2328.0 R23 -.2198 R13 -.9877 LSA 819.0 MSA 422.0 SSA 43.4

SGI 2333.5 SG2 917.8 THA 58.58 EL1 446.7 EL2 128.1ALF 143.92

LAUNCH OATE DEC 12 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 9 1965

HELIOCEMTRIC CONIC DISTANCE 331.488

RL 147.28 LAL .00 LOt. 80.01 VL 33.029 GAL 3.88 AZL 91.09 HCA 160.55 SMA

RP 227.73 LAp -.36 LOP 240.58 VP 21.314 GAP -.64 AZP 88.98 TAL 21.72 TAp

RC 240.246 GL -9.77 GP 17.16 ZAL 48.81 ZAP 124.30 ETS 166.41 ZAE 155.71ETE

PLANETOCENTRIC CONIC

CS 13.541VHL 3.680 DLA 8.80 RAL 127.96 MAD 6587.3 VEL 11.616 PTH 2.04 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 22 9 2401.31 -23.62

90.00 3 37 13 4493.09 9.33

100.00 14 47 46 2123.33 -24.62

100.00 4 54 18 4244.48 10.28

110.00 18 5 48 1861.26 -27.27

110.00 § 52 46 4061.34 12.71

DIFFERENTIAL CCRRECTIONS

TOE .2230 TRA -.3828 TC3 1.5971 BAU .3871

ROE -.0687 RRA .5238 RC3 2.8224 FAU .39614

FOE -.7336 FRA-5.2221 FC-23.3262 8SP 8349

BOG .2333 9RA .6388 BC3 3.2429 FSP 5960

EARTH TO MARS

186.58 ECC .22079 INC 1.0835 vl 30._51

182.27 RCA 145.39 Apo 227.78 V2 24.152

131.19 ZAC 105.89 ETC 235.40 CLP 126.14

3.578 DPA 14.04 RAp 193.95 ECC 1.2229

]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

53.68 343.53 106.09 14 2 10 1801.5 -21.19 45.85

188.48 342.44 63.13 4 32 8 3893.1 5.68 181.73

33.04 343.20 107.51 15 23 12 1525.4 -21.99 25.23

169.71 341.95 61.77 6 3 3 3644.3 6.42 163.04

13.47 344.16 111.46 16 37 8 1281.3 -24.11 5.73

134.38 340.31 38.00 7 0 29 3461.3 8.39 147.94

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1332.4 SGR 2238.8 SG3 1763.1 ST 388.9 SR 277.6 SS 858.3

RRT .6377 RRF -.9940 RTF -.6378 CRT -.7183 CRS .6823 CST -.0065

SGB 2613.6 R23 -.176§ RI3 -.9782 LSA 880.4 MSA 433.9 SSA 38.0

SG1 2433.7 SG2 938.2 THA 64.75 EL1 447.3 EL2 167.9 ALF 147.78

LAUNCH DATE DEC 12 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 227.34 LAP -.39

RC 242.030 GL -11.23

PLANETOCENTR|C CONIC

C3 13.617 VHL 3.690

LNCH AZMTH LNCH T|ME

go.o0 13 30 53

90.00 3 24 24

100.00 14 33 47

100.00 4 42 11

110.00 16 12 9

110.00 3 42 18

DIFFERENTIAL CCRRECTION9

TOE .2307 TRA -.4007

flOE -.0248 RRA .5904

FOE-I.006S FRA-3.4490

BOG .2320 BRA .7135

DISTANCE 335.383

LOL 80.01 VL 33.020 GAL 3.88 AZL 91.25 HCA 161.59 SMA

LOP 241.61 VP 21.345 GAP -.96 AZP 88.81 TAL 21.81 TAp

GP 18.33 ZAL 48.90 ZAP 122.44 ETS 166.41 zAE 133.62 ETE

EARTH TO MARS

186.41 ECC .22014 INC 1.2302 vl 30.251

183.40 RCA 145.38 APO 227.45 V2 24.193

132.85 ZAC 106.89 ETC 233.33 CLP 124.41

OLA 7.42 RAL 127.44 RAD 6567.5 VEL 11.619 PTH 2.04 VHP 3.343 DPA 13.39 RAP 193.87 ECC 1.2241

L-I TIME INJ LAT INJ L.C_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2358.30 -22.78 30.81 344.66 107.29 14 10 11 1738.3 -20.20 43.09

4538.32 10.74 191.10 342.03 63.64 4 40 3 3938.3 7.11 184.30

2084.67 -23.76 30.33 344.32 108.70 1_ 30 31 1484.7 -20.98 22.63

4287.39 11.65 172.17 341.55 62.28 3 33 39 3687.6 7.83 165.45

1843.63 -26.36 11.10 343.24 112.60 16 42 55 1245.6 -23.06 3.49

4099.37 14.07 136.48 340.15 38.32 6 50 37 3499.4 9.80 149.98

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.3882 6AU .6082 SGT 1232.4 SGR 2426.6 SG3 1796.2 ST 405.8 SR 288.0 SS 934.4

RC3 3.0397 FAU .40264 RRT .3598 RRF -.9933 RTF -.3383 CRT -.3472 CRS .7825 CST .0770

FC-23.5996 BSP 8794 8GB 2730.7 R23 -.1313 R13 -.9886 LSA 962.2 MSA 440.1 9SA 33.0

BC3 3.3408 FSP 6115 $61 2545.2 SG2 989.4 THA 70.89 EL1 446.8 EL2 218.9 ALF 151.29

2008



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LA_CH DAlE DEC 12 1964 FLIGHT T|NE 244.00 ARRIVAL DATE AUG 1] 1965

HELIOCENTRIC CONIC DISTANCE 539.293 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01YL 33.011 GAL 3.89 AZL 91.43 HCA 182.64 SNA 186.26 ECC .21953 INC 1.4338 vI 30.251

RP 22S.95 LAP -.43 LOP 242.86 Vp 21.378 GAP -1.27 AZP 68.83 TAL 21.88 TAp 184.52 RCA 145.37 APO 227.15 V2 24.235

RC 243.792 ;L -12.86 GP 19.63 ZAL 4g.oG ZAP 120.54 [73 166.43 ZAE 151.41 EYE 134.24 ZAC 106.00 ETC 255.29 CLP 122.GS

PLANETOCENTRIC CONIC

C3 13.723 VHL 3.708 DLA 5.88 RAL 126.91 RAG 6867.S VEL |1.624 PTH 2.04 VHp 3.517 DpA lG.8S RAp 193.83 ECC 1.2259

LNCH AZNTH LNCN TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

gO.DO lS 40 35 2311.33 -21.79 47.70 343.80 106.54 14 19 7 1711.3 -19.06 40.10

90.00 3 10 25 4589.10 12.25 194.05 341.68 64.27 4 26 55 3969.1 8.69 187.18

100.00 IS 4 43 2039.99 -22.75 27.39 343.44 109.93 15 38 43 1440.0 -19.83 19.81

100.00 4 28 59 4335.68 13.16 174.95 341.22 62.92 5 41 15 3738.7 9.42 168.15

110.00 16 19 20 1806.48 -25.31 8.54 342.31 113.78 16 49 27 1206.5 -21.87 1.07

110.00 5 30 51 4141.97 15.57 158.87 339.84 59.18 6 39 53 3542.0 11.37 152.29

DIFFERENTIAL C(JRECTION$ MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2373 TRA -.4428 TC3 1.1674 BAu .6376 SGT 1164.8 SGR 2836.2 SG3 1824.5 ST 421.SSR 321.9 88 1033.9

ROE .030R RRA .6643 RC3 3.2730 FAU .40808 RRT .4572 R1RF -.9964 RTF -.4845 CRT -.3288 CRS .8768 CST .1560

F08-1.3319 FRA-S.GTS5 FC-25.7437 BSP 9299 _ 2882.1 R23 -.0894 RI3 -.9923 LSA 1073.9 MSA 443.3 SSA 28.2

BiDE .2392 BRA .7983 BC3 3.4750 FSP 6210 SG1 2698.8 _ 1012.0 THA 76.67 EL1 446.0 EL2 287.5 ALF 154.90

LAUNCH DATE OEC 12 1964 FLIGHT TIM( 246.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC DISTANCE 545.212 EARTH TO MARS

RL 147.28 LAL .00 LOt. 80.01VL 33.002 GAL 3.89 AZL 91.64 HCA 163.70 SlAA 166.11ECC .21895 INC 1.6414 Vl 30.251

RP 228.59 LAp -.46 LOP 243.71VP 21.413 GAP -1.57 AZP 88.42 TAL 21.93 TAP 185.63 RCA 145.38 APO 226.86 V2 24.277

RC 245. 834 T,L -14.87 GP 21.06 ZAL 49.33 ZAp 118.59 ETS 166.47 ZAE 149.08 ETE 135.39 ZAC 109.23 ETC 255.21 CLP 120.85

PLAN(TOCENTRIC CONIC

CS lS.872 VIAL 3.725 DLA 4.15 RAL 126.34 RAO 6567.5 VEL 11.830 PTH 2.04 VHP 3.499 DpA 18.44 RAp 193.82 ECC 1.2283

LNCH AZ!4TH LNCM TIN( L-I TIN( INJ LAT |NJ LGNG |NJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 51 28 2259.36 -20.63 44.34 342.93 109.84 14 29 6 1659.4 -17.74 36.85

90.00 2 58 6 4645.79 13.90 197.39 341.42 65.08 4 12 31 4045.8 10.43 190.43

100.00 15 14 43 1990.72 -21.37 24.20 342.55 111.21 15 47 54 1390.7 -16.50 16.76

100.00 4 14 29 4389.66 14.81 178.11 340.97 63.73 5 27 39 3789.7 11.16 171.22

110.00 16 27 26 1763.18 -24.09 5.76 341.39 115.02 16 56 49 1163.2 -20.52 358.44

110.00 3 18 17 4189.97 17.22 161.61 539.63 60.01 8 28 7 5590.0 13.11 134.92

DIFFERENTIAL CORRECTIONS N|O-COURSE EXI[CUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2408 TRA -.4897 TC3 .9391 9AU .6753 SGT |094.0 _ 2867.T SG3 1844.4 ST 434.4 SR 386.5 SS ||§3.8

ROE .0990 RRA .7485 RC3 3.5181FAU .41168 RflT .3243 RRF -.9972 RTF -.3207 CRT -.1218 CRS .9408 CST .2168

F08-1.6954 FRA-$.9923 FC-25.8929 BSP 9925 SG8 3069.3 R28 -.0830 R13 -.9958 LSA 1213.3 MSA 443.3 SSA 23.9

BIDE .2602 BRA .8945 9C3 $.6412 FSP 6272 SG1 289_.8 SG2 1025.9 THA 81.92 ELI 444.3 ELI 375.1ALF 156.96

L&LRACH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RF 226.17 LAp -.48

RC 247.28S GL -18.71

PLANE7OCENTRIC CONIC

C3 14.077 VHL 3.752

LNCH AZllATH LNCN TIME

90.00 14 3 37

90.00 2 38 7

100.00 18 28 88

100.00 3 88 26

110.00 lS 38 34

110.00 S 4 21

FLIGHT TIME 248.00 ARRIVAL DATE AUG 17 1968

DISTANCE 547.141 EARTH TO NARS

LOL 80.02 VL 32.998 GAL 3.89 AZL 91.88 HCA 164.75 SIAA 185.98 ECC .21841 INC 1.8778 vl 30.251

LOP 244.77 Vp 21.448 GAP -1.87 AZP 88.19 TAt. 21.97 TAp 186.72 RCA 148.38 Apo 226.80 v2 24.818

GP 22.64 ZAL 49.72 ZAP 116.89 ET8 166.53 ZAE 146.64 ETE 136.34 ZAC 110.60 ETC ZSS.ll CLP 119.01

DLA 2.19 RAL 125.74 RAD 6587.6 VEL 11.839 PTH 2.04 VHP 3.492 DpA 20.17 RAp 193.88 ECC 1.2317

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZRTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2201.80 -19.26 40.97 342.08 111.17 14 40 19 1601.8 -16.21 33.32

4709.79 IS,TO 201.23 341.27 66.13 3 86 37 4109.8 12.34 194.16

1938.13 -20.19 20.74 341.68 112.53 15 58 15 1338._ -18.96 13.43

4450.70 16.61 181.74 340.84 64.79 5 12 37 3850.7 13.08 174.73

1715.19 -22.67 2.75 340.47 216.29 17 5 9 1115.2 -18.96 355.59

4244.40 19.05 164.78 339,53 61.06 6 15 5 3644.4 15.04 157.95

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY

TOE .2397 TRA -.5429 TC3 .G993 BAU .7213 SGT 1047.2 S_R 3121.2 SG3 18S2.3

ROE .1832 RRA .8448 RC3 3.7687 FAU .41269 RRT .1575 RRF °.9979 RTF -.1531

F08-2.0994 FRA-G.OR09 FC-25.3807 BSP 10692 SG8 3292.2 R23 -.0236 RI3 -.9976

BIDE .3009 lIRA 1.0042 BC3 3.8330 FSP 6297 SG1 3126.1 $82 1032.5 THA 86.60

LAUNCH DATE DEC 12 1964 FL|GHT TIlE 250.00

HELIOCENTRIC CONIC DISTANCE 551.08!

RL 147.28 LAL .00 LOL 80.01VL 32.987 GAL 3.88 AZL 92.15 HCA 165.81SMA

RP 225.78 LAp -.53 LOP 245.83 VP 21.484 GAP -2.16 AZP 87.92 TAL 21.99 TAP

RC 248.959 GL -19.01 GP 24.39 ZAL 50.24 ZAP 114.55 (TS 166.63 ZAE 144.07 EYE

PLAN(TOCENTRIC C(_AIC

C3 14.359 UNL 3.T89 DLA -.02 RAL 125.09 RAO 6567.6 VEL 11.651PTH 2.05 VHp

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 14 17 24 2137.69 -17.63

90.00 2 19 8 4782.87 17.86

100.00 15 38 44 1875.33 -18.58

100.00 3 40 29 4520.26 18.58

110.00 18 46 S7 1G61.76 -21.03

J10.00 4 48 44 4306.59 21.05

DIFFERENTIAL CORRECTIONS

TOE .2353 TWA -.59M TC3 .4641 BAU .7785

ROE .2915 RRA .9585 RC3 4.0288 FAU .41161

FDE-2.5564 FRA-6.Z8Z9 FC-24.8168 BSP 11523

BDE ,3748 BRA 1.1302 BC3 4.0555 FSP 6235

ORBIT DETERMINATION ACCURACY

ST 441.7 SR 485.3 SS 1293.2

CRT .0324 CR8 .9739 CST .2841

LSA 1361.4 M$A 440.7 SSA 20.2

ELI 486.5 EL2 440.4 ALF 80.50

ARRIVAL DATE AUG 19 1968

EARTH TO MARS

185.88 ECC .21790 INC 2.1494 vl 30.251

187.80 RCA 145.36 APO 226.36 V2 24.360

137.11 ZAC 112.13 ETC 254.99 CLF 117.14

3.497 OpA 22.08 RAp 194.01ECC 1.2368

INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

36.67 341.26 112.52 14 53 1 1537.7 -14.43 29.46

205.68 341.27 67.50 3 38 50 4182.7 |4.45 188.47

16.96 340.85 113.86 16 9 89 1278.3 -15.17 9.80

185.97 340.85 66.16 4 55 49 3920.3 15.20 178.81

359.48 339.58 117.59 17 14 39 1061.6 -17.17 582.49

168.49 339.39 62.43 6 0 31 3706.6 17.19 161.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1034.5 Sr,,R 3408.4 SG3 1850.9 ST 447.8 SR 628.9 SS llGl.O

RRT -.0231RRF -.9984 RTF .0276 CRT .1417 CRS .9895 CST .2804

SG8 3562.0 R23 -.0022 RI3 -.9984 LSA 1891.8 MSA 438.9 SSA 16.7

SG1 3408.$ SG2 1034.2 THA 90.44 ELI 652.1EL2 438.9 ALF 78.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE 0EC 12 1964 FLIGHT T|ME 252.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CC_NIC

RL 147.28 LAL .00

RP 225.38 LAP -.56

RC 250.643 GL -21.63

PLANETOCENTR1C CONIC

C3 14.749 VHL 3.840

LNCH AZNTH LNCH TIME

SO.DO 14 33 9

go.o0 1 57 36

lOO.O0 15 53 lg

100.00 3 20 7

110.OO 16 58 51

110.00 4 31 4

DIFFERENTIAL CORRECT1C_¢8

TOE .2214 TRA -.6852

ROE .4255 RRA 1.0892

FOE-3.0394 FRA-6.4331

DOE .4795 DRA 1.2762

LOt. 80.01 VL

LOP 246.90 VP

GP 26.35 ZAb

DISTANCE 555,030 EARTH TO MARS

32.981GAL 3.88 AZL 92.47 HCA 166.87 SMA 185.75 ECC .21742 INC 2.4650 vl 30.251

21.522 GAP -2.45 AZP 87.60 TAL 22.00 TAp 188.87 RCA 145.36 Apo 226.13 V2 24.402

50.95 ZAp 112.46 ETS 166.76 ZAE 141.36 (TE 137.73 ZkC 113.85 (TC 254.84 CLP 115.23

OLA -2.53 RAL 124.37 RAO 5567.6 VEL 11.668 PTH 2.05 VHp 3.517 OpA 24.17 RAP 194.24 ECC 1.2427

L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2063.72 -15.70 32.27 340.51 113.87 15 7 34 1465.7 -12.34 25.20

4866.52 19.76 210.g4 341.48 69.50 3 18 43 4266.5 16.77 203.54

1807.13 -16.63 12.81 340.07 115.20 16 23 26 1207.1 -13.10 5.80

4600.35 20.71 190.97 341.08 67.95 4 36 48 4000.3 17.54 183.61

1601.95 -19.10 355.92 338.75 118_90 17 25 33 1002.0 -15.10 349.08

4378.29 23.25 172,90 339.87 64.20 5 44 3 3778.3 19.56 165.67

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 .2177 BAU .8446 SGT IOSD.1 SGR 3721.0 $83 1830.5 ST 444.9 SR 808.5 SS 1641.4

RC3 4.2782 FAU .40655 RRT -.2172 RRF -.9988 RTF .2218 CRT .1803 CR9 .9938 CST .2671

FC-23.8644 DSP 12531 SGIB 3869.1 RZ3 .0136 R13 -,9987 LSA 1831.2 #SA 434.7 SSA 13.9

BC3 4.2837 FSP 6133 SGI 3728.7 SG2 1032.7 THA 93.84 EL1 812.1 EL2 434.6 ALF 82.02

LAUNCH DATE DEC 12 1964 FLIGHT TIME 254,00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC C(_iC DISTANCE 558.986 EARTH TO MARS

RL 147.28 LAL .DO LOt. 80.01 VL 32.978 GAL 3.87 AZL 92.84 HCA 167.94 SMA 185.65 ECC .21697 INC 2.8367 vl 30.251

RP 224.99 LAp -.59 LOP 247.97 VP 21.560 GAP -2.72 AZP 87.23 TAL 21.99 TAp 189.93 RCA 145.37 ApO 225.93 V2 24.444

RC 252.307 GL -24.61GP 28.54 ZAL 51.87 ZAp 110.33 ETS 166.94 ZAE 158.50 ETE 138.21 ZAC 115.80 ETC 254.65 CLP 113.30

PLAN(TOCENTRIC CONIC

C3 15.291VHL 3.910 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 51 26 1984.15 -13.39 27.39 339.88 115.18 15 24 30

90.00 I 32 48 4964.25 21.98 217.24 341.97 71.69 2 55 33

lOO.O0 16 10 13 1729.97 -14.34 8.23 339.41 116.51 16 39 3

IOO.O0 2 56 42 4693.66 22.97 196.97 341.60 70.33 4 14 55

110.00 17 12 58 1534.59 -16.84 352.00 338.00 120.20 17 38 12

110.OO 4 10 47 4461.81 25.62 178.22 340.48 66.55 5 25 9

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .1904 TRA -.7483 TC3 -.0475 BAU .9158 SGT 1136.9 SGR 4037.0 983 1777.0

ROE .f1840 RRA 1.2824 RC3 4.4799 FAU .39482 RRT -.4116 RRF -.9990 RTF .4164

F08-3.4949 FRA-6.4862 FC-22.3540 BSP 13926 $GB 4194.0 R23 .0257 R13 -.9987

DOE .6142 8RA 1.4418 BC3 4.4802 FSP 6076 SG1 4065.9 SG2 1028.5 THA 97.07

-5.40 RAL 123.53 RAD 6867.6 VEL 11.691 PTH 2.06 VHp 3.557 DpA 26.46 RAp 194.61 ECC 1.2516

PO CST TIM [NJ 2 LAT INJ 2 LONG

1384.1 -9.89 20.47

4364.2 19.28 209.61

1130.0 -10.66 !.37

4093.7 20.08 189.37

934.6 -12.70 345.34

3861.8 22.22 170.71

ORDIT DETERMINATION ACCURACY

ST 432.4 SR 1019.5 SS 1810.5

CRT .1334 CRS .9983 C9T .1891

LSA 2078.6 MSA 428.3 SSA 11.6

EL1 1021.5 EL2 427.7 ALF 86.07

LAUNCH DATE DEC 12 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL IA7.26 LAL .0O

RP 224.60 LAP -.63

RC 253.951 GL -28.02

PLANETOCENTRIC CONIC

C3 16.056 VMb 4.007

LNCH AZMTH LNCH TIME

90.00 15 15 4

gO.DO 1 3 38

1DO.D0 16 30 11

100.00 2 2g 12

110.00 17 28 48

110.00 3 47 4

DIFFERENTIAL CORRECTIOIM8

TOE .1489 TRA -.8408

ROE .7899 RRA 1.4053

F0(-3.9757 FRA-6.4948

BOE .8039 BRA 1.6373

LOt. 80.01VL

LOP 249.04 vP

6P 31.01 ZAL

DISTANCE 562.952 EARTH TO MARS

32.970 GAL 3.88 AZL 93.28 HCA 169.01SNA 185.56 ECC .2165A INC 5.2808 vl 30.251

21.600 GAP -3.00 AZp 86.78 TAL 21.96 TAp 190.97 RCA 145.38 Apo 225.74 v2 24.A86

53.07 ZAP 108.17 (TS 167.19 ZAE 135.49 ETE 138.58 ZAC 118.00 ETC 254.39 CLP 111.33

DLA -8.69 RAL 122.60 RAO 6567.6 VEL 11.723 PTH 2.07 VHp 3.622 DpA 29.00 RAp 195.15 ECC 1.2642

L-I TIME |NJ LAT INJ LONG INJ RT kgC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1890.56 -10.62 21.92 339.44 116.40 15 44 34 1290.6 -6.99 15.12

5079.94 24.25 224.96 342.86 74.92 2 28 18 4479.9 21.95 217.05

1841.77 -11,59 5.12 338.93 117.75 16 57 33 1041.8 -7.79 356.39

4803.97 25.31 2D4.33 342.53 73.54 3 49 16 4204,0 22.81 196.43

1458.21 -14.17 347.69 337.43 121.44 17 55 6 858.2 -9.91 341.18

4560.29 28.12 184.79 341.49 69.71 5 3 4 3960.3 25.09 176.92

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 -.2993 6AU .9985 SGT 1257.6 SGR 4387.1 SG3 1701.9 ST 422.4 SR 1288.5 Ss 1991.5

RC3 4.6420 FAU .37845 RRT -.5662 RRF -.9993 RTF .5707 CRT .0317 CRg .9994 CST .0665

FC-20.4033 BSP 15432 SGB 4563.8 RZS .0334 RI3 -.9987 LSA 2371.8 MSA 423.4 SSA 9.5

BC3 4.6516 FSP 5903 981 4447.8 SG2 1022.4 THA 99.74 ELI 1288.5 EL2 422.2 ALF 89.53

LAUNCH DATE DEC 12 1964 FLIGHT TIME 258.00 ARRIVAL DATE AUG 27 19S5

HELIOCENTRIC CONIC

RL 147.29 LAL .00 LOt. 80,01VL

RP 224.21 LAp -.66 LOP 250.12 VP

RC 255.576 GL -31.95 GP 33.78 Z/U...

PLANETOCENTRIC CONIC

C3 17.181 VHL 4,143

LNCN AZMTH LNCH TIME

90.00 15 39 26

90.00 O 28 18

100.00 16 34 23

100.00 1 56 3

110.00 17 48 12

II0.00 3 18 43

DIFFERENTIAL CCRRECTIOI4S

TOE .1048 TRA -.9342 TC3 -.4988 BAU 1.1010

ROE 1.0731 RRA 1.6308 RC3 4.7730 FAU .35934

FOE-4.5098 FRA-8.4936 FC-18.1273 BSP 16763

60E 1.0782 BRA 1.8794 BC3 4.7990 FSP 5494

DISTANCE 566.930 EARTH

32.965 GAL 3.83 AZ1. 93.82 HCA 170.08 SNA 185.48 ECC .21615 INC

21.640 GAp -3.26 AZP 86.24 TAt. 21.92 TAp 192.01 RCA 145.39 Apo

54.59 ZAP 105.97 ETS 167.51 ZAE 132.29 ETE 138.86 ZAC 120.49 ETC

TO MARS

5.8218 vl 30.251

225.57 V2 24.527

254.06 CLP 109.33

DLA -12.46 RAL 121.48 RAO 6567.7 VEL 11.770 PTH 2.08 VHp 3.720 OpA 31.81 RAP 195.91ECC 1.2824

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT-INJ 2 LONG

1781.17 -7.24 15.66 339.33 117.45 16 9 8 1181.2 -3.51 8.97

5219.82 26.38 234.65 344.28 79.32 1 55 18 4619.8 24.64 226.41

1539.38 -9.29 357.31 338.76 116.82 17 20 2 939.4 -4.38 350.71

4986.85 27.54 213.57 344.01 77.90 3 16 20 4336.9 25.60 205.31

1370.85 -11.02 342.89 337.12 122.57 16 11 3 770.8 -6.64 336.52

4676.15 30.62 193.05 343.13 74.01 4 36 42 4078.1 28.13 184.74

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1393.8 SGR 4814.2 SG3 1614._ ST 422.7 SR 1642.3 SS 2197.0

RRT -.6671RRF -.9994 RTF .6711 CRT -.0889 CRS .9998 CST -.0686

SGIB 5011.9 R23 .0361 R13 -.9988 LSA 2743.1MSA 422.3 SSA 7.7

$81 4907.3 SG2 1018.7 THA 101.43 EL1 1642.8 EL2 420.9 ALF 91.40

2010



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE DEC 12 1984 FLIGHT TIN( 280.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC DISTANCE 5T0o914 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01YL 32.981GAL 3.83 AZL 94.49 HCA 171.15 SMA 185.40 (CC .21578 INC 4.4944 vl 30.251

RP 223.82 LAP -.69 LOP 251.20 VP 21.891 GAp -3.52 A ZP 85.56 TAL 21.97 TAp 193.03 RCA 145.40 APO 225.41 v2 24.56R

RC 257.180 GL -38.46 GP 36.91ZAL 56.52 ZAF 103.75 ETS 167.92 ZAE 128.89 ST( 139.07 ZAC 123.32 ETC 253.82 CLP 107.2R

PLAN[TOCENTRIC CONIC

C3 18.794 YHL 4.335 DLA -18.79 RAL 120.12 MAD 8SS?.R VEL 11.840 PTH 2.10 VHP 3.865 OpA 34.91 RAP 196.97 (CC 1.3093

LHCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 13 18 1848.60 -3.02 8.20 339.80 118.17 16 40 47 1048.6 .TT 1.57

90.00 23 39 39 5394.T6 2T.97 247.19 348.34 85.40 25 9 34 4794.8 27.04 238.65

100.00 17 25 8 1416.94 o4.21 350.51 339,15 119.82 17 48 43 818.9 -.24 343.R8

100.00 1 14 28 5101.86 29.32 225.49 346.20 83.92 2 39 30 4501.7 28.17 216.87

110.00 18 12 18 1269.19 -7.24 337.44 337.28 123.50 18 33 25 689.2 -2.79 331.16

110.O0 2 43 48 4822.18 32.04 203.69 345.61 79.93 4 4 10 4222.2 31.10 194.8R

0IFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNIN'ATION ACCURACY

TOE .0845 TMA-I.O$23 TC3 -.8838 BAU 1.2140 S4_T 1570.0 $GR 3281.3 $413 1487.0 ST 438.6 SIR 2057.0 SS 2364.2

ROE 1.4848 RRA 1.9011RC3 4.7229 FAU .33213 RRT -.T489 RRF -.9996 RTF .7526 CRT -.2871CRS .9999 CST -.2761

FOE-4.9623 FRA-6.3653 FC-15.2992 BRP 183§7 Sr_ 5490.5 R23 .0375 R13 -.9989 LSA 3136.2 MSA 421.0 SSA 6.2

BD( 1.4352 lIRA 2.1730 8C3 4.831§ FSP 5030 SG1 5396.0 $112 1014.5 THA 103.07 EL1 2061.0 EL2 419.4 ALF 93.68

LAUNCH DATE DEC 12 1964 FLIGHT TIN( 262.00 ARRIVAL DATE AUG 31 1935

HELIOCENTRIC CCNIC

RL 14T.28 LAL .00 LOL 80.01VL

RP 223.44 LAp -.T2 LOP 252.28 VP

lC 258.763 GL -41.69 TAD 40.44 zAL

PLAN[TOCENTRIC CONIC

C3 21.297 VIAL 4.S18

LNCH AZMTH INCH TIM(

90.00 IT 1 IT

90.00 22 38 5

100.00 18 7 23

100.00 0 18 35

110.00 18 43 42

llO.O0 I 58 40

DIFFERENTIAL CGRRECTION$

TDE -.0605 TRA-1.1938 TC3 -.8220 8AU 1.3466

ROE 1.9195 lIRA 2.2498 RC3 4.6575 FAu .29625

F0[-5.3152 FRA-8.1269 FC-12.1241 BRP 19095

BOG 1.9203 BRA Z.S4T9 BC3 4.7295 FSP 4405

DISTANCE 574.906 EARTH TO MARS

32.957 GAL 3.82 AZL 95.36 HCA 172.23 SMA 185.34 ECC .21544 INC 5.3545 vl 30.251

21.723 GAP -3.78 AZP 94.69 TAL 21.81 TAp 194.04 RCA 145.41 APO 225.27 V2 24.611

58.92 ZAp 101.52 (TS 168.46 ZN[ 125.29 ETE 139.26 ZAC 126.53 ETC 253.03 CLP 105.22

DLA -Zl.T6 RAL 118.42 RAD 6567.9 VI[L 11.945 PTH 2.13 VHP 4.078 DPA 38.33 RAp 198.42 ECC 1.3505

L*I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1474.60 2.59 356.49 341.39 118.21 17 25 51 874.6 6.34 351.82

5628.27 28.07 264.24 348.93 93.93 24 11 53 5028.3 28.31 255.58

1261.25 1.06 341.96 340.54 119.88 18 26 24 661.3 5.02 335.42

5316.85 29.21 241.44 349.04 92.26 1 47 12 4716.9 29.81 232.63

1147.10 -Z.61 331.02 338.25 124.10 19 2 55 547.1 1.88 324.81

5003.T7 34.14 217.68 349,05 88.10 3 22 4 4403.6 33.50 208.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 17Tl.O SGR 5762.2 $4;3 1326.9 ST 485.9 SR 2531.3 SS 2484.0

RRT -.80$2RRF -.9987 flTF .0117 CRT -.495T CR$ 1.0000 CST -.490R

6028.2 R23 .0372 R13 -.9990 LSA 3569.0 MSA 421.8 SSA 5.0

SG1 5942.8 SG2 1011.2 THA 104.38 ELI 2562.9 EL2 420.1 ALF 95.54

L&_mCH DATE DEC 12 1964 FLIGHT TIRE 264.00 ARRIVAL DATE SEP 2 1985

HELIOCENTRIC CONIC DISTANCE 578.904 EARTH TO MARS

RL 147.26 LAL .00 LOL 80.01VL 32.984 GAL 3.60 AZL 96.50 HCA IT3.31 SMA 185.28 ECC .21512 IHC 8.4948 Vl 30.251

RP 223.05 LAp -.T5 LOP 253.3T VP 21.785 GAP -4.03 A ZP 63.55 TAL 21.73 TAp 195.04 RCA 145.43 APO 225.14 V2 24.653

RC 260.328 GL -4T.ST GP 44.40 ZAL 61.89 ZAp 99.32 ET3 189.13 ZAE 121.47 ETE 139.48 ZAC 130.13 ETC 252.22 CLP 103.10

PLANETOCENTRIC CONIC

C$ 25.310 VHL 5.032 DLA -27.41RAL 116.21RAD 6568.0 VEL 12.112 PTH 2.17 VHp 4.394 DpA 42.06 RAp 200.41ECC 1.4167

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 37 56 1154.71 12.54 340.26 346.06 115.80 18 57 11 554.7 15.88 333.18

90.00 20 43 46 744.47 22.91 314.67 350.31 107.11 20 56 11 144.5 25.04 306.65

100.00 19 20 11 1018.78 9.18 328.49 344.31 118.57 19 37 g 418.2 12.93 321.70

100.00 22 44 12 5644.28 26.55 265.13 351.43 104.27 24 18 17 5044.3 28.25 256.75

110.00 19 29 SR 987.45 3.49 322.68 340.83 124.03 19 46 26 387.4 7.93 316.41

110.00 0 54 51 5247.77 33.06 236.59 352.99 99.21 2 22 18 4647.6 33.98 227.47

OlFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1817 TRA-I.3715 TC3 -.8897 BAU 1.4918 SGT 1954.7 $GR 6259.6 S_3 1120.1 ST 567.5 SR 3085.5 SS 2488.2

ROE 2.5504 RRA 2.68T1RC3 4.3165 FAU .25480 RRT -.9495 RRF -.999T RTF .8529 CRT -.8568 CRS l. OOOO CST -.6555

FDE-S.420T FRA-S.6812 FC3-8.T126 BSP 21846 _ 6566.7 R23 .0360 R13 -.9991 LSA 3961.4 HSA 426.3 SSA 4.0

BIDE 2.5569 BRA 3.0168 BC3 4.4072 FSP 3725 SG1 6488.6 SG2 1010.3 THA 105.46 EL1 3108.3 EL2 424.S ALF 97.02

LAUNCH DATE DEC 12 1964 FLIGHT TIM( 266.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CCNIC

RL 147.28 LAL .00 LOL 80.01VL 32.951 GAL

RP 222.66 LAp -.79 LOP 234.46 VP 21.8(39 GAP

RC 261.869 GL -54.4R GP 48.77 ZAL 65.43 zAP

PLANETOCENTRIC CONIC

C3 32.218 VHL 5.676

LNCH AZMTH LNCH TIME

70.80 17 4 1

109.20 21 53 44

70.80 17 4 1

109.20 21 53 44

110.00 21 17 34

110.00 22 39 1

DIFFERENTIAL CCRRECTIONS

TOE -.3381 TRA-I.6032 TC3 -.8832 BAU 1.6702

RDE 3.4073 RRA 3.28T2 RC3 3.?r56 FAU .20478

F08-5.1963 FRA-5.0387 FC3-5.SO2T BSP 23609

00E 3.4241BRA 3.6373 SC3 3.8T75 FSP 2888

DISTANCE 582.904 EARTH TO HARS

3.78 AZL 98.08 HCA 174.39 SMA 185.24 ECC .21483 INC 8.0T64 V1 30.251

-4.26 AZP 61.96 TAL 21.64 TAp 196.03 RCA 145.44 APO 225.03 V2 24.695

97.17 ST3 170.04 ZAE 117.46 ETE 139.79 ZAC 134.10 ETC 281.13 CLP 100.92

DLA -33.76 RAL 113.20 RAO 6568.3 VEL 12.393 PTH 2.24 VHp 4.879 DpA 46.06 RAp 203.0T ECC 1.5302

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1471.29 lg.58 7.45 351.03 118.07 17 28 33 871.3 25.18 .19

5836.23 19.6D 276.60 351.04 118.06 23 31 0 $236.2 23.19 289.34

1471.2R 19.58 7.45 351.03 118.0T 17 28 33 871.3 23.16 .lg

5836.23 lg.60 276.G0 351.04 118.06 23 31 0 5236.2 23.19 269.34

657.69 15.64 304.27 348,70 120.79 21 28 52 57.7 19.G0 298.00

5697.R2 23.64 268.02 355,23 115.44 24 13 59 509?.8 26.87 260.34

NI0-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 2216.1 SGR 6?92.0 863 880.8 ST 677.1 SR 3644.2 SS 2343.8

RRT -.8797RRF -.9997 RTF .8834 CRT -.7607 CRS 1.0000 CST -.TGIT

SG8 7144.4 R23 .0337 R13 -.9992 LSA 4363.6 MSA 436.1 SSA 3.2

_1_1 70T2.3 SG2 1012.1 THA 106.36 EL1 3680.9 EL2 435.1 ALF 98.18

2011



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CONIC DISTANCE 628.014 EARTH TO MAR S

RL 147.28 LAL .00 LOL 80.01 VL 32.947 GAL 3,33 AZL 80.46 HCA 188.80 SMA 185.16 ECC .21235 INC 9.5437 vl 30.251

RP 218.52 LAP -1.12 LOP 266.72 VP 22.314 GAp -6.56 AZP 99.48 TAL 19.20 TAp 206.00 RCA 145.84 APO 224.48 V2 25.148

RE 277.609 GL 60.92 GP -44.53 ZAL 70.31 ZAP 84.24 ETS 173.06 ZAE 107.66 ETE 195.89 ZAC 42.05 ETC 251.06 CLP 81.90

pLANETOCENTRIC CONIC

CS 36.942 VNL 6.240 OLA 73.33 RAL 177.50 RAO 6566.§ VEL 12.661FTH 2.30 VHp 4.404 DpA -34.28 RAp 150.01ECC 1.6409

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ Z LONG

12.40 9 31 24 4412.96 -45.45 243.78 126.19 15.64 lO 44 57 3813.0 -53.11 240.62

12.40 2 32 41 4785.68 -20.76 249.32 33.33 11.67 4 12 27 4185.7 -28.59 247.90

19.01 6 25 22 4687.61 -32.25 240.12 76.62 19.82 7 41 50 3987.6 -39.73 237.02

160.99 17 9 15 2815.61 -32.25 86.09 76.60 19.82 17 56 11 2215.6 -39.72 82.99

19.01 6 25 22 4587.61 -32.25 240.12 76.62 19.82 7 41 50 3987.6 -39.73 237.02

160.99 17 9 15 2815.61 -32.25 86.09 76.60 19.82 17 56 11 2215.6 -39.72 82.99

DIFFERENTIAL CORRt[CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.3349 TRA .2545 TC3-2.2016 BAU 1.8900 SGT 5691.0 S@R 6138.7 SG3 1049.4 ST 4923.4 SR 4509.5 SS 3300.7

ROE 4.8575 RRA .6854 RC3-2.8868 FAU .26843 RRT .9622 RRF .9994 RTF .9567 CRT .9953 CRS-I.O000 CST -.9950

FOE 9.3394 FRA 1.3445 FC3-5.9677 BSP 27945 S@8 8370.8 R23 .1448 R13 .9891 LSA 7439.0 MSA 362.6 SSA 4.2

BOE 7.2298 BRA .7311BC3 3.6304 FSP 3720 SGI 8291.8 SG2 1147.6 THA 47.25 EL1 6668.7 EL2 522.8 ALF 42.48

LAUNCH DATE DEC 12 1964 FLIGHT TIME 290.00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC COliC DISTANCE 632.131 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 32.948 GAL 3.28 AZL 81.61HCA 187.92 SNA 185.19 ECC .21226 INC 8.3947 vl 30.251

RP 216.16 LAp -1.13 LOP 267.85 VP 22.362 GAP -6.75 AZP 98.32 TAL 18.93 TAp 206.86 RCA 145.88 APO 224.50 V2 25.188

RC 278.933 GL 57.22 GP -40.59 ZAL 68.69 ZAP 82.47 ETS 172.35 ZAE 107.22 ET[ 193.26 ZAC 45.67 ETC 252.40 CLP 80.06

PLANI[TOCENTRIC CONIC

C3 32.624 VHL 5.712 DLA 70.30 RAL 170.14 RAD 6568,3 VEL 12.409 PTH 2.24 VHp 4.082 DPA -30.55 RAp 151.70 ECC 1.5369

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZT4TH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

22.52 6 5 25 4534.45 -34.42 235.18 65.95 24.12 7 18 57 3934.5 -41.64 231.24

157.48 16 32 34 2779.37 -34.41 84.77 65.93 24.12 17 18 53 2179.4 -41.64 80.82

22.52 6 3 23 4534.45 -34.42 235.18 65.95 24.12 7 18 57 3934.5 -41.64 231.24

137.48 16 32 34 2779.37 -34.41 84.77 65.93 24.12 17 18 53 2179.4 -41.64 80.82

22.52 6 3 23 4534.45 -34.42 235.18 63.95 24.12 7 18 57 3934.5 -41.64 231.24

157.48 16 32 34 2779.37 -34.41 84.77 65.93 24.12 17 18 53 2179.4 -41.64 80.82

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.0723 TRA .0844 TC3-2.6827 9AU 1.7794 SGT 3945.1 9GR 5675.7 SG3 1255.2 8T 5089.5 SR 4242.5 SS 3721.0

ROE 4.2059 RRA .4853 RC3-5.0737 FAU .30923 RRT .9659 RRF .9994 RTF .9611 CRT .9962 CRS-I.0000 CST -.9960

F0(10.4597 FRA 1.2192 FC3-8.2061BSP 27737 SG8 8219.3 R23 .1527 R13 .9878 LSA 7591.9 MSA 333.5 SSA 4,9

80E 6.5892 BRA .4925 BC5 4.0798 FSP 4497 SGI 8149.0 SG2 1072.9 THA 43.63 ELI 6619.7 EL2 285.8 ALF 39.79

LAUNCH DATE DEC 12 1964 FLIGHT TIME 292.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC DISTANCE 636.261 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 32.950 GAL 5.23 AZL 82.47 HCA 189.06 SMA 185.22 ECC .21217 INC 7.5278 vl 30.251

RP 217.60 LAP -1.18 LOP 266.99 VP 22.410 GAP -6.92 AZP 97,43 TAL 18.64 TAp 207.70 RCA 145.95 Apo 224.52 V2 25.228

RC 280.240 GL 54.03 GP -37,07 ZAL 67.39 ZAP 80.65 ETS 171,79 ZAE 106.45 ETE 190.92 ZAC 48.91ETC 253.41CLF 78.25

PLANETOCENTR1C CONIC

C3 28.356 VNL 5.325 DLA 67.49 RAL 165.48 RAD 6568.1VEL 12.236 pTH 2.20 VHP 3.865 DPA -27.19 RAp 153.02 ECC 1.4667

LNCH AZNTH LNCH TIME L-I TIRE INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.78 5 51 52 4489.88 -35.80 230.40 58.10 28.17 7 6 42 3889.9 -42.75 225.69

154.22 16 6 52 2753.61 -35.80 83.47 58.08 28.16 16 52 46 2155.6 -42.74 76.75

25.78 5 51 52 4489.88 -35.80 230.40 58.10 28.17 7 6 42 5889.9 -42.75 225.69

154.22 16 6 52 2753.61 -35.80 83.47 58.08 28.16 16 52 46 2153.6 -42.74 78.75

25.78 5 5i 52 4489.86 -35.80 230.40 58.10 28.17 7 6 42 5889.9 -42.75 225.69

154.22 16 6 52 2753.61 -35.80 83.47 58.08 28.16 16 52 46 2153.6 -42.74 70.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

TD( 4.7927 TRA -.0568 TC3-3.1908 BAU 1.7126 SGT 6178.0 SGR 5231.8 963 1425.3 ST 5158.0 SR 3870.2 SS 3944.8

RDE 3.5661RflA .3544 RC3-3.1979 FAU .34419 RRT .9689 RRF .9993 RTF .9645 CRT .9966 CRS-I.OOOO'CsT -.9966

FDElO.9457 FRA 1.0174 FC-lO.5085 BSP 27112 S@6 8095.6 R23 .1606 RI3 .9865 LSA 7552.9 NSA 312.0 SSA 5.7

9DE 5.9858 BRA .5396 BC3 4.5175 FSP 5047 SG1 8034.1 SG2 995.8 THA 40.11 EL1 6443.4 EL2 256.3 ALF 36.86

LAUNCH DATE DEC 12 1964 FLIGHT TIME 294.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC DISTANCE 640.401

RL 147.28 LAL .DO LOL 80.01 VL 32.952 GAL 3.18 AZL 83.15 HCA

RP 217.44 LAP -1.21 LOP 270.14 VP 22.457 GAP -7.10 AZP 96.74 TAL

RC 281.529 GL 51.27 GP -33.97 ZAL 66.37 ZAP 78.83 ETS 171.35 ZAE

PLAI@ETOCENTRIC CONIC

C3 25.311VHL 5.0310LA 64.94 RAL 162.36 RAO 8568.0 VEL 12.111PTH

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

28.76 5 46 10 4451.68 -38.84

151.24 15 47 44 2735.41 -36.64

28.76 5 46 10 4451.68 -36.64

151.24 15 47 44 2735.41 -36.84

28.76 5 46 10 4451.66 -36.64

151.24 15 47 44 2735.41 -36.64

DIFFER(NTIAL CORRECTIONS

TOE 4.5604 TRA -.1744 TC3-3.7091 BAU 1.6888

ROE 3.0670 RflA .2332 RCS-3.ZSOO FAU .37143

FDEll.0747 FRA .6219 FC-12.7042 BSP 26727

BOE 5.4956 BRA .2912 BC3 4.9515 FSP 5491

EARTH TO MARS

190.20 SMA 185.26 ECC .21209 INC 6.8502 vl 30.251

18.34 TAp 208.54 RCA 145.97 APO 224.55 V2 25.268

105.41 ETE 188.88 ZAC 51.77 ETC 254.19 CLP 76.50

2.17 VMP 3.715 DpA -24.19 RAp 154.06 ECC 1.4166

INJ lONG INJ RT ASC [NJ AZMTH [NJ TIME 1='0 CST TIN INJ 2 LAT INJ 2 LONG

225.92 52.03 31.86 7 D 22 3851.7 -43.30 220.54

82.28 52.01 31.85 16 33 19 2135.4 -43.50 76.90

225.92 52.03 31.86 7 O 22 3851.7 -45.30 220.54

82.28 32.01 31.83 16 33 19 2135.4 -43.30 76.90

225.92 32.03 31.86 T 0 22 3851.7 -43.30 220.54

82.28 52.01 31.85 16 33 19 2135.4 -43.30 78.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8412.8 9@R 4825.7 $63 1563.2 ST 5196.7 SR 3499.3 SS 4055.5

RflT .9711 RRF .9992 RTF .9668 CRT .9967 CRS-I.0000 CS7 -.9968

S@8 8025.5 R23 .1882 RI3 .9850 LSA 7457.1 NSA 300.2 SSA 6.5

961 7971.9 SG2 926.5 THA 36.74 EL1 6260.6 EL2 235.4 ALF 33.92

2012



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIN( Z96.DD ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CQ441C DISTANCE 644.553 EARTH TO MARS

RL 14T.28 LAL .00 LOt. 80.01VL 32.955 GAL 3.12 AZL 63.69 HCA 191.34 SNA 165.30 (CC .21202 INC G.3064 V| 30.251

RP 217.09 LAP -1.24 LOP 271.29 VP 22.505 GAP -7.27 AZP 96.18 TAL 16.02 TAp 209.36 RCA 146.02 APO 224.59 V2 25.307

RC 262.601GL 48.85 GP -31.22 ZAL 65.57 ZAP 77.93 (76 171.01 zA( 104.16 (T( 167.10 ZAC 54.31 (TC 254.60 CLP ?4.78

FLAN(TOCENTRIC CONIC

C3 25.043 VHL 4.800 OLA 82.85 RAL 160.22 RAO 6567.9 VEL 12.018 PTH 2.14 VHP 3.611DPA -21.51 RAp 154.89 ECC 1.3792

LNCH AZNTH LNCN TIME L-I TIN( INJ LAT 1NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

51.46 5 45 59 4416.29 -37.10 221.76 47.20 35.17 6 57 37 5616.3 -43.46 215.65

148.54 15 32 49 2722.78 -37.09 61.24 47.18 35.17 16 16 10 2122.8 _43.47 75.32

51.48 5 43 59 4418.29 -37.10 221.76 47.20 35.17 E 57 37 3816.3 -43.48 215.85

148.54 15 32 48 2722.76 -37.09 81.24 47.16 35.17 16 16 10 2122.8 -43.47 75.32

51.48 S 43 59 4418.29 -37.10 221.78 47.20 35.17 G 57 37 3818.3 -43.48 215.85

148.54 15 32 48 2722.76 -37.09 81.24 47.18 35.17 16 18 10 2122.8 -43,47 75.52

DIFFERENTIAL C_mRECTIOM$ MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE 4.3912 TRA -.280G TC3-4.2167 BAU 1.6367 SGT 8647.6 $GR 4452.7 SG3 1670.6 ST 5234.7 SIR 3157.7 SS 4092.9

ROE 2.8422 RMA .I670 RC3-3.2428 FAU .59138 RRT .9730 RRF .9990 flTF .9687 CRT .9968 CRS-1.0000 CST -.9969

FDEIO.9TSO FRA .6560 FC-14.7014 BSP 26712 SG8 8001.3 R23 .1750 R13 .9637 L$A 7351.3 MSA 290.7 $$A 7.3

BID( 5.1183 BRA .3095 BE3 5.3195 FSP 5848 SG1 7955.0 SG2 858.8 ?HA 33.54 EL1 6109.5 EL2 217.0 ALF 31.06

LAUNCH DATE DEC 12 1964 FLIGHT TIME 298.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC C_NIC DISTANCE 646.713 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 32.956 GAL 3.07 AZL 84.14 HCA 192.49 SMA 185.35 ECC .21197 INC 5.8598 vl 50.251

RP 216.74 LAP -1.27 LOP 272.44 Vie 22.553 GAP -7.43 AZP 95.72 TAt. 17.68 TAp 210.17 RCA 146.06 APO 224.64 V2 25.346

RC 284.057 GL 46.75 GP -28.80 ZAL 64.98 ZAP 75.25 ETS 170.76 ZN[ 102.81 ETE 185.57 ZAC 56.55 ETC 255.28 CLP 73.11

FLANETOCENTRIC CONIC

CS 21.296 VML 4.614 OLA 80.56 RAL 156.72 RAD 6567.9 VEL 11.945 PTH 2.13 YHp 3.539 DpA -19.13 RAp 155.55 ECC 1.3504

LNCH A_ITH LNCH TIME L-I TIN( INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

$$,92 5 44 1 4388.80 -37.30 217.96 43.29 38.14 6 57 10 3788.G -43.40 211.61

148.08 15 20 47 2714.18 -37.29 80.38 43.27 38.13 16 6 1 2114.2 -43.39 74.00

33.92 5 44 1 4388.80 -37.30 217.98 43.29 36.14 6 57 10 3766.$ -43.40 211.61

146.08 15 20 47 2714.16 -37.29 80.38 43.27 36.15 IG 6 1 2114.2 -43,39 74.00

33,92 5 44 1 4388.80 -37.30 217.98 43.29 38.14 8 57 10 $768.6 -43.40 211.$1

146.08 15 20 47 2714.18 -57.29 80.38 45.27 38.13 18 6 1 2114.2 -43.39 74.00

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

110E 4.2581 TRA -.3302 TC3-4.7238 BAu 1.6231 SGT 6884.2 _ 4112.2 SG3 1751.3 ST 5269.8 SR 2853.8 $$ 4063.7

RD( 2.2980 RRA .1245 RC3-3.1930 FAU .40514 RRT .9744 RRF .9988 RTF .9701 CRT .9967 CR$-1.0000 CST -.9970

FOE10.7449 iRA .3264 FC-16.4722 BSIP 26877 S_J 8018.9 R23 .1606 R13 .9624 LSA 7246,4 MSA 285.7 $SA 6.2

Ill)( 4.8200 BRA .3529 BC3 5.7017 FSP 8131 SGI 7979.2 SGZ 796.9 THA 30.54 ELI 5989.5 ELI 202.8 ALF 28.$9

LAQNCN DATE DEC IE 1964 FLIGHT TIN( 300.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00 LOL 80.01YL

RP 218.39 LAp -1.29 LOP 273.60 yp

RC 285,296 GL 44.66 GP -26.$5 ZAL

PLANETOCEHTRIE CONIC

CS 19.905 VHL 4.4610LA

LNCH AZNTH LNCH TIME L-! TIME INJ LAT

56.17 5 45 34 4351.80 -37.31

145.86 15 10 54 2TD8.GT -37.50

56.17 5 45 $4 4551.60 °37.31

143.83 15 10 54 2708.67 -37.50

56.17 5 45 34 4361.80 -37.31

143.83 15 10 54 2708.67 -37.50

DIFFERENTIAL CORRECTIONS

TOE 4.1201 TRA -.3866 TC3-5.2325 OAU 1.6211

ROE 2.0090 RRA .0943 RC3-3.1212 FAu .41484

FOE10.4092 FRA .4122 FC-16.0452 8SP 27079

BOG 4.5838 BRA .4000 BC3 6.0927 FSP 6307

DISTANCE $52.885 EARTH TO MARS

32.g61 GAL 3.01 AZL 84.51 HCA 193.64 $MA 185.40 ECC .21192 INC 5.4661 vl 30.251

22.600 GAP -7.59 A2P 95.33 TAL 17.53 TAp 210.97 flEA 146.11 APO 224.$9 V2 25.385

64.55 ZAP 73.51 ET$ 170.57 ZAE 101.55 ETE 184.26 ZAC 58.54 ETC 255.67 CLP 71.46

56.70 RAL 157.67 RAD 6567.6 VEL 11.886 PTH 2.11VHp 3.491DpA -17.00 RAp 156.10 ECC 1.5275

INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

214.51 40.06 40.76 6 56 16 5761.8 -45.16 207.77

79.87 40.07 40.77 15 56 3 2108.7 -45:15 72.94

214.51 40.08 40.76 6 56 16 3761.8 -43.16 207.77

79.67 40.07 40.77 15 56 3 2108.7 -43.15 72.94

214.51 40.06 40.76 6 58 16 3761.8 -43.16 207.7?

79.67 40.07 40.77 15 56 3 2108.7 -43.15 72.94

HID-COURSE ExECUTICIq ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7121.7 SGR 3803.6 SG3 1810.3 ST 5301.1 SR 2582.4 SS 4056.0

RRT .9757 RRF .9965 RTF .9713 CRT .9967 CRS-I.0000 CST -.9870

8073.8 R23 .1648 R13 .9813 L$A 7140.1MSA 280.7 $SA 9.1

SG1 8040.0 SG2 738.0 ?HA 27.78 EL1 5893.6 ELI 189.6 ALF 25.93

LAtJ_H DATE DEC 12 1964 FLIGHT TIM( 302.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC DISTANCE 657.062 EARTH TO MARS

RL 147.28 LAL .00 LOL 80,01 VL 32.964 GAL 2.94 AZL 84.83 N(A 194.80 SMA 165.45 ECC .21189 INC 5,1688 vl 50.251

RP 218.05 LAp -1.32 LOP 274.75 V1P 22.648 GAP -7.75 AZP 95.00 TAL 16.96 TAp 211.76 RCA 146.16 APO 224.75 V2 25.425

RC 286. 520 _ 43.20 r_P -24.74 ZAL 64.26 ZAP 71.81 ETS 170.43 ZA( 99.82 ETE 183.13 ZAC 60.31 ETC 256.00 ELF 89.89

PLAN(TOCENTRIC C_IC

C3 18.770 VIAL 4.332 DLA 56.99 RAL 156.98 RAO 6567.8 VEL 11.839 PTH 2.10 VHP 3.461 DPA -15.10 RAP 156.56 ECC 1.5089

LNCH AZMTN LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME 110 CST TIM INJ 2 LAT INJ Z LONG

58.23 5 48 10 4337.30 -37.19 211.31 57.44 43.14 7 0 27 3737.3 -42.61 204.28

141.77 15 2 36 2705.47 -37.18 79.12 57.43 43.14 15 47 44 2105.5 -42.80 72.09

58.25 5 48 10 4337.30 -37.19 211.31 37.44 43.14 7 0 27 3737.3 -42.61 204,28

141.77 15 2 38 2705.47 -37.16 79.12 37.45 43.14 15 47 44 2105.5 -42.80 72.09

38.23 5 48 10 4337.30 -37.19 211.31 37.44 43.14 7 0 27 3737.3 -42.61 204.28

141.77 15 2 38 2705.47 -37.18 79.12 57.43 43.14 15 47 44 2105.5 -42.80 72.09

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.0253 TRA -.4338 TC3-5.7337 BAU 1.6271 SGT 7357.5 SGR 3522.0 SG3 1849.7 ST 5334.7 SR 2344.8 $$ 3966.6

ROE 1.7715 RflA .0784 RC3-3.0275 FAU .42020 RflT .9767 RRF .9980 RTF .9722 CRT .9965 CR$-1.0000 CST -.9969

FDEID.021G FRA .$349 FC-19.3809 BSP 27440 _ 8156.8 R23 .1673 RI3 .9804 LSA 7043.8 MSA 277.4 $$A 10.1

ODE 4.3978 BRA .4404 BE3 8.4839 FSP 6428 $471 8128.1 _ 884.0 ?HA 25.25 EL1 5824.G EL2 178.4 ALF 23.68

2013



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC DISTANCE 661.250 EARTH TO MAR S

RL 147.28 LAL .DO LOt. 80.01 VL 32.987 GAL 2.68 AZL 85.10 HCA 195.96 SMA 185.51 ECC .21187 INC 4.8957 vl 30.251

lP 215.71 LAp -1.34 LOP 275.92 VP 22.696 GAp -7.90 AZP 94.71 TAL 16.58 TAp 212.54 RCA 146.21 Apo 224.82 V2 25.461

RC 297.729 GL 41.72 ;p -23.04 ZAL 64.10 ZAP 70.15 (TS 170.33 ZA( 98.26 ETE 182.16 ZAC 61.89 ETC 256.26 CLP 68.35

PLAME]OCENTR|C COl_|C

CS 17.928 VHL 4.222 OLA 55.43 RAL 156.51RAD 6567.7 VEL 11.799 PTH 2.09 VHP 3.445 DpA -13.40 RAp 156.95 ECC 1.2934

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

40.13 3 31 33 4314.59 -36.99 208.37 35.25 45.26 7 3 28 _714.6 -42.38 201.10

139.87 14 33 37 2704.08 -38.98 78.70 35.24 45.25 15 40 41 2104.1 -42.37 71.42

40.13 5 51 33 4314.59 -36.99 208.37 35.25 45,26 7 3 28 3714.6 -42.38 201.10

139.87 14 53 37 2704.08 -36.98 78.70 35.24 45.25 15 40 41 2104.1 -42.37 71.42

40.13 5 31 33 4314.59 -36.99 208.37 35.25 45.26 7 3 28 3714.6 -42.38 201.10

139.87 14 35 37 2704.08 -36.98 78.70 35.24 45.25 15 40 41 2104.1 -42.37 71.42

DIFFERENTIAL CCRRECT|ON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 3.9455 TRA -.4688 TC3-8.2331BAU 1.6409 8GT 7591.7 SGR 3266.3 SG3 1873.5 ST 3366.9 SR 2135.5 SS 3879.7

ROE 1.3724 RRA .0652 RC3-2.9227 FAU .42247 RRT .877§ RRF .9975 RTF .9730 CRT .9964 CRS-I.OOOO CST -.9969

FOE 9.3979 FRA .2798 FC-20.§151 8SP 27870 S_ 8264.5 R23 .1885 R13 .9796 LSA 6952.7 MSA 274.4 SSA 11.1

BDE 4.2473 BRA .4743 BC3 6.8843 FSP 6492 861 8240.2 SG2 634.1THA 22.95 ELI 5773.7 EL2 168.4 ALF 21.65

LAUNCH DATE DEC 12 1964 FLIGHT TIM( 306.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC DISTANCE 685.445

RL 147.28 LAL .00 L04. 80.01 VL 32.971 GAL 2.81 AZL 85.34 HCA

RP 213.38 LAp -1.57 LOP 277.09 VP 22.743 GAP -8.05 kIP 94.43 TAL

RC 288.924 GL 40.40 ;p -21.51 ZAL 64.06 ZAp 68.54 (TS 170.27 Z/q[

PLANETOC(NTRIC CONIC

C3 17.030 VHL 4.127 OLA

LNCH AZMTH LNCH TIM( L-I TIME ZNJ LAT INJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME

41.89 5 33 34 4293.33 -3G.73 205.64 33.44 47.17 7 7 7

138.11 14 49 37 2704.12 -36.72 78.39 53.43 47.17 l§ 34 42

41.89 5 55 34 4298.$3 -36.73 205.64 33.44 47.17 7 7 7

158.11 14 49 37 2704.12 -38.72 78.39 33.43 47.17 15 34 42

41.69 5 55 34 4293.SS -36.73 205.64 38.44 47.17 7 7 7

138.11 14 49 37 2704.12 -36.72 78.39 35.45 47.17 15 34 42

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE S.8888 TRA -.4878 TC3-6.7094 BAU 1.6548 SGT 7819.4 8_q 3030.8 SG3 1881.5

flOE 1.4109 RflA .0662 RC_-2.7956 FAU .41993 RRT .9778 RRF .9969 RTF .9734

FOE 9.2040 FflA .2966 FC-21.3479 BSP 28831 SG8 8386.2 R2S .1887 R13 .9789

ODE 4.1368 BflA .4920 BC3 7.2665 FSP 6602 SGI 8365.2 SG2 593.0 THA 20.87

EARTH TO MARS

197.13 SMA 183.57 ECC .21187 INC 4.6582 vl 30.251

16.19 TAp 213.31RCA 146.26 APO 224.89 V2 25.498

96.68 ETE 181.33 ZAC 63.32 ETC 256.49 CLP 66.84

54.00 RAL 136.26 RAO 6567.7 VEL 11.765 PTH 2.08 VHp 3.439 DpA -11.88 RAp 157.29 ECC 1.2803

PO CST TIM INJ 2 LAT INJ 2 LONG

3693.3 -41.92 198.17

2104.1 -41.91 70.92

3693.3 -41.92 198.17

2104.1 -41.91 70.92

3693.5 -41.92 199.17

2104.1 -41.91 70.92

ORBIT DETERMINATION ACCURACY

ST 5412.8 SR 1960.6 SS 3800.8

CRT .9961CRS-I.DOOO CST -.9967

LSA 6893.0 MSA 276.7 SSA 11.9

ELI 3754.7 EL2 161.9 ALF 19.86

LAUNCH DATE DEC 12 1964 FLIGHT TIME 308.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .DO LOL 80.01 VL

RP 215.05 LAP -1.40 LOP 278.26 VP

RC 290.105 GL 39.20 GP -20,13 ZAL

PLANETOCENTRIC CONIC

C3 16.$43 VHL 4.043

LNCH AZMTM LNCH TIME

43.54 6 0 4

136.46 14 44 2G

48.34 G 0 4

186.46 14 44 26

43.34 G O 4

136.46 14 44 28

DIFFERENTIAL CORRECTIONS

TOE 3.8270 TRA -.5106 TCS-7.2090BAU 1.6809

ROE 1.2659 RflA .06|4 RC3-2.6866 FAU .41888

FOE 8.7427 FRA .266_ FC-22.1827 BSP 29056

60E 4.0309 BRA .5143 0C3 7.6938 FSP 6540

01STANCE 669.650 EARTH TO MARS

32.975 GAL 2.74 AZL 85.55 HCA 198.30 SMA 185.64 ECC .21187 INC 4.AA9A vl 30.251

22.790 GAP -8.19 AZP 94.23 TAL 15.78 TAp 214.07 RCA 146.31 APO 224.97 vZ 25.535

64.11 ZAP 88o9? ET$ 170.23 ZAE 95.10 ETE 180.61 ZAC 64.60 ETC 258.68 CLP 63.38

DLA 52.67 RAL 156.17 RAO 6567.7 VEL 11.736 PTH 2.07 VHp 3.442 DpA -10.31 RAp 157.60 ECC !.2690

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4273.22 -36.43 203.08 31.94 48.91 7 11 17 3673.2 -41.43 193.47

2703.34 -36.42 78.18 31.92 46.90 15 29 31 2103.3 -41.42 70.56

4278.22 -36.43 203.09 31.94 48.91 7 11 17 3673.2 -41.43 195.47

2705.34 -36.42 78.18 31.92 48.90 15 29 31 2103.3 -41.42 70.56

4273.22 -36.43 203.09 31.94 48.91 7 11 17 3673.2 -41.43 193.47

2705.34 -36.42 78.18 $1.92 48.90 15 29 31 2105.3 -41.42 70.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8050.9 SG_ 2821.0 SG3 1883.1 ST 3438.6 SR 1795.8 SS $689.1

RRT .9784 RRF .9961RTF .9740 CRT .9960 CRS -.9999 CST -.9967

S_ 8530.8 R23 .1870 RI3 .9784 LSA 6807.2 MSA 272.9 SSA IS.O

SG1 8513.0 SG2 551.4 THA 19.01 EL1 5723.3 ELI 153.2 ALF 18.22

LAUNCH DATE DEC 12 1964 FLIGHT TIM( $10.00 ARRIVAL DATE OCT 18 1965

NELIOCENTRIC COLIC DISTANCE 673.863 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL $2.979 GAL 2.67 AZL 85.74 HCA 199.47 SMA 185.71 ECC _21190 INC 4.2644 vl 30.251

RP 214.72 LAp -1.42 LOP 279.43 VP 22.887 GAP -8.33 AZP 94.02 TAL 15.$6 TAp 214.82 RCA 146.36 Apo 225.06 V2 23.572

RC 291.27_ G_ 38.12 GP -18.89 ZAL 64.24 ZAp 65.45 ET8 170.22 ZA( 93.51 ETE 179.99 2AC 65.76 ETC 256.84 CLP 63.96

PLANI[TOCENTfllC CONIC

C3 15.743 VML 3.968 DLA 51.44 RAL 156.22 RAO 6567.6 VEL 11.710 PTH 2.08 VHP 3.433 DpA -9.28 RAp 157.88 ECC 1.2391

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

45.08 6 4 58 4234.07 -36.10 200.70 30.70 50.49 7 15 52 3654.1 -40.92 192.93

134.92 14 $9 53 2707.51 -36.08 78.06 S0.68 50.48 15 25 2 2107.5 -40.91 70.31

45.08 6 4 58 4234.07 -$6.10 200.70 $0.70 50.49 7 15 52 36_4.1 -40.92 192.95

134.92 14 39 53 2707.§1 -36.08 78.06 30.68 50.48 15 25 2 2107.5 -40.91 70.31

45.08 6 4 58 4254.07 -58.10 200.70 $0.70 50.49 7 15 52 5654.1 -40.92 192.95

134.92 14 39 53 2707.51 -36.08 78.06 30.68 50.48 15 25 2 2107.5 -40.91 70.31

OIFFER(NTIAL CCRRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.7730 TRA -.5233 TC3-7.7024 BAU 1.7091 SGT 8279.2 SGR 2629.4 8GS 1875.4 ST 5466.3 SR 1653.0 SS 3378.6

ROE 1.1456 RRA .0617 RC3-2.§722 FAU .41451 RRT .9786 RRF .9952 RTF .9744 CRT .9957 CRS -.9999 CST -.9963

FDE 8.2980 FRA .2713 FC-22.7942 BSP 29603 SG8 8686.7 R23 .1840 RIS .9780 LSA 6734.0 MSA 271.2 SSA 14.0

BDE 3.9444 ORA .5272 BC3 8.1205 FSP 6480 SG1 8871.4 SG2 516.0 THA 17.33 EL1 5708.9 ELI 146.4 ALF 16.77

2014



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIH[ 312.00 ARRIVAL DATE OCT 20 1965

HELI4_ENTRIC C(_tlC

RL 147.28 LAL .DO

RF 214.40 LAP -1.44

RC 292.425 ;L 37.15

PLAN(TOCENTRIC CONIC

CS 15.213 YHL 3,900

LNCH AZNTN LNCH TIN(

48.54 8 10 13

133.46 14 35 59

46.54 8 10 13

133.46 14 35 59

46.34 $ 10 1]

153.46 14 55 59

DIFFERENTIAL C_IIRECT|ON]

TOE 3.7301 TRA -.5285 TC]-9.1888 BAU 1.7388

RDE 1.0389 RRA .0644 RC3-2.4558 FAU .40883

FDE 7.8654 FRA .2946 FC-23.2654 8SP 50201

BIDE ].6720 BRA .5124 BC3 8.$490 FSP 6401

DISTANCE 678.084 EARTH TO MARS

LOt- 80.01 VL 52.983 HAL 2.59 AZL 85.90 HCA Z00.64 SMA 185.78 ECC .21193 INC 4.0992 V1 30.251

LOP 280.81VP 22.884 HAP -8.47 AZP 93.84 TAL 14.92 TAp 215.56 RCA 146.41APO 225.16 vZ 25.608

&p -17.TT ZAL G4.4G Z&P 61.98 ETS 170.22 ZkE 91.94 (T( I79.4H ZAC 66.82 ETC 256.9T CLP 62.57

DLA $0.28 RAL 156.39 RAD 6567.6 VEL 11.688 PTM 2.06 VHP 3.469 DpA -8.16 RAP 158.15 ECC 1.2504

L-I TIME INJ LAT INJ LONG tNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4235.66 -35.74 198.45 29.68 51.94 7 20 49 3655.7 -40.40 190.59

2710.48 -35.73 78.02 29.67 51.93 15 21 10 2110.5 -40.39 70.17

4235.86 -35.74 198.45 29.68 51.94 7 20 49 S635.T -49.40 190.59

2710.A6 -35.T3 78.02 29.67 51.93 15 21 10 2110.5 -40.39 70.17

4235.66 -35.74 198.45 29.88 51.94 7 20 49 3635.7 -40.40 190.59

2710.46 -35.73 78.0Z 29.87 51,93 15 21 10 2110.5 -40.39 70.17

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SHT 8503.Z SGR 2453.8 SG3 1859.8 ST 5494.8 SR 1527.8 SS 3467.3

RRT .9787 RRF .9940 RTF .9748 CRT .9954 CRS -.9999 CST -.9964

ST_ 8850.2 R25 .1796 R13 .9777 LEA 6669.1MRA 270.0 SSA 15.1

_t 883H.8 Sr,2 485.1 THA 15.92 EL1 5701.5 EL2 140.4 ALF 15.46

LAUNCH DATE DEC IZ 1964 FLIGHT TIN( 314.00 ARR|VAL DATE OCT 22 1965

HELIOCENTRIC CONIC DISTANCE 682.312 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01VL 32.987 GAL 2.52 AZL 86.05 HCA 201.82 SMA 185.86 ECC .21198 INC 3.9505 vl 30.251

RP 214.08 LAP -1.47 LOP 281.79 VP 22.930 GAP -8.61AZP 93.67 TAt. 14.47 TAp

NC |_R].366 GL 36.26 GP -16.74 ZAL 64.?5 ZAP f_.5S E13 170.24 ZAE 9o.]g ETE

pLN_IETOCENTIIIC CONIC

C3 14.740 _ 3.839 DLA 49.19 RAL 156.65 RAD 8567.6 VI[L 11.667 PTH Z.05 VHP

LNCH AZI4TH LNCH TIME L-I TIME IMJ LAT INJ _G INJ RT AS(; INJ AZNTH INJ

47.93 G 15 48 4217.82 -35.38 196.30 28.85 53.28 ? 26 6

132.07 14 32 32 2714.18 -35.37 76.05 Z8.84 53.26 15 17 46

47.93 9 15 48 4217.82 -35.38 196.30 28.85 53.28 7 26 6

132.0T 14 32 ]2 2714.16 -35.37 78.05 28.84 53.26 15 t7 46

47.93 6 15 49 4217.92 -35.39 196.30 28.85 53.28 7 28 6

132.07 14 32 ]2 2714.16 -35.37 78.05 28.84 53.26 15 17 46

DIFFERENTIAL CGNflECTION3 MID-CoURSE EXECUTION ACCURACY

TOE ].6874 TRA -.5278 TC3-9.6782 BAU t.7709 SHT 8724.5 SGR 2293.3 SG3 1838.7

ROE .9477 RRA .0086 R23-2.3421FAU .40227 RRT .9794 RRF .9926 RTF .9750

FOE 7.4377 iRA .3310 FC-23.9271BSP 30602 SrJ 9020.9 R23 .1741 R13 .9774

BIDE 3.8072 BRA .5322 BC3 8.9969 FSP 6302 $4;1 9009.2 _ 459.2 THA 14.46

216.29 RCA 146.46 APO 225.26 V2 25.644

179.00 ZAC 67.78 (TC 257.09 CLP 61.22

3.490 DPA -7.16 RAp 158.41ECC 1.2426

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3617.8 -59.88 188.36

2114.2 -39.87 70.11

3617.8 -39.98 188.36

2114.2 -]9.67 70.11

3617.8 -39.98 188.36

2114.2 -39.87 70.11

ORBIT DETERMINATION ACCURACY

ST 5518.4 SR 1416.2 SS 3352.0

CRT .9951 CRS -.9999 CST -.9962

LEA 6604.7 MSA 269.4 SSA 16.1

EL1 5695.8 EL2 115.3 ALF 14,33

LAUNCH DATE DEC 12 1984 FLIGHT TIME 516.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC DISTANCE 686.548

RL 147.28 LAL .00 LOL 80.01VL 32.992 GAL 2.44 AZL 86.18 HCA 205.01 SMA 30.251

RP 21].7T LAp -1.49 LOP 282.97 Vp 22.976 GAP -8.74 AZF 95.51 TAL 14.01 TAP 217.01RCA 146.51 APO 225.36 25.E79

RC 294.89] GL 35.44 GP -15.01ZAL 65.11 ZAP 61.16 ETS 170.27 ZAE 88.85 ETE 178.60 ZAC 68.67 ETC 257.18 59.92

PLANETOCENTRIC CONIC

C3 14.315 ¥HL 3.783 OLA 48.16 RAL 157.01RAO 6587.8 VEL II.649 PTH 2.04 VHP 5.516 DpA -6.28 RAp 158.67 ECC I.ZSS6

LNCH AZ14TH LHCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM 1NJ Z LAT INJ 2 LONG

49.26 6 21 41 4200.46 -3§.00 194.24 28.20 54.52 7 31 41 3600.5 -39.36 166.25

130.74 14 29 29 2718.47 -34.99 78.14 28.19 54.51 15 14 47 2118.5 -39.35 70.13

49.26 6 21 41 4200.46 -35.00 194.24 26.20 54.52 7 3I 41 3800.5 -39.36 186.23

130.74 14 29 29 2718.47 -34.99 70.14 28.19 54.51 15 14 47 2118.5 -39.3S 70.13

49.26 G 21 41 4200.48 -3§.00 194.24 28.20 54.52 7 31 41 3600.5 -39.36 186.23

150.T4 14 29 L)9 2719.47 -34.99 78.14 26.19 54.51 15 14 47 2118.5 -39.35 70.13

EARTH TO MARS

185.94 ECC .21204 INC 3.6161 vl

VZ

ELF

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TOE 3.8499 TRA -.5197 TC3-9.1580 BAU 1.8036 SET 8942.2 _ 2146.4 SG3 1812.7 ST 5542.7 SR 1318.5 SS 3240.1

ROE .8694 RRA .0738 RC3-2.2294 FAU .39453 RRT .9779 RRF .9909 RTF .9752 CRT .9948 CRS -.9998 CST -.9960

FOE ?.0316 FRA .3792 FC-23.8636 OSP 31428 _ 9196.2 R23 .1672 RI3 .9772 LEA 6548.7 NSA 269.0 SEA 17.1

ROE 3.7519 BRA .5250 9C3 9.4255 FSP 6187 _1 9185.8 SG2 437.1 THA 13.24 ELI 5695.9 EL2 150.7 ALF 15.32

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CCNIC

RL 147.28 LAL .00 LOL 80.01 VL

RP 213.46 LAp -1.31 LOP 284.16 VP

RC 295.605 GL 34.69 GP -14.96 ZAL

PLAN[TOCENTIEIC CONIC

C3 13.925 M_4L 3.732

LNCH AZNTN LNCH TIN(

50.54 6 27 51

129.46 14 26 46

50.54 6 27 51

129.46 14 28 46

50.54 6 27 51

129o46 14 2G 46

DIFFERENTIAL CCRR_CTION3

TOE 3.61Lq) TRA -.5051 TC]-i.E]75 BAU 1.8370

ROE .OO05 RRA .0802 RC3-2.1191 FAU .38596

FOE 6.6354 FRA .441] FC023.9953 B_P 32069

BOE 3.7005 BRA .5114 BC3 9.8677 FSP 6070

FLIGHT TIME 316.00 ARRIVAL DATE OCT 26 1965

DISTANCE 690.792 EARTH TO MARS

32.997 HAL 2.36 AZI. 86.31 HCA 204.20 544A 186.02 ECC .21_11 INC 3.6938 vl 30.251

23.022 GAP -8.96 AZP 93.37 TAt. t3.53 TAW 217.72 RCA 146.56 APO 225.48 V2 25.714

65.53 ZAP 59.82 ET8 170.30 ZAE 07.34 ETE 178.25 ZAC 69.49 ETC 257.27 CLP 58.64

DLA 47.16 RAL 157.44 RAO 65G7.5 V(L 11.632 PTH 2.04 VHP 3.5A5 OpA -5.44 RAP 158.94 ECC 1.2292

L-| T|ME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

4183.40 -34.61 192.26 27.69 55.68 7 37 34 3583.4 -38.84 184.19

2723.43 -34.60 78.29 27.88 55.67 15 12 10 2123.4 -38.83 70.23

4183.40 -34.61 192.26 27.69 55.68 7 37 34 3583.4 -38.84 184.19

2723.43 -34.60 78.29 2?.68 55.67 15 12 10 2123.4 -38.83 70.23

4183.40 -34.81 192.26 2?.69 55.68 7 37 34 3583.4 -38,84 184.19

2T23.43 -34.H0 78.29 2T,&6 SS.ET 15 12 10 2123.4 -36.85 70.23

MID-CouRSE EXECUTION ACCURACy OROIT DETERMINATION ACCURACY

SET 9154.? Srdl 2011.1 SG3 1782.2 ST 5581.g SR 1231.2 SS 3126.5

RRT ;9769 RRF .9889 RTF .9754 CRT .9944 CRS -.9998 CST -.gg58

SG8 93?3.0 R23 .1594 R13 .9769 LEA 6492.5 MSA 269.6 SEA 18.2

SGI 9363.G SG2 419.8 THA 12.14 EL1 5695.2 EL2 126.g ALF 12.42

2015



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 12 1964

HEL|OCENTRIC CONIC

RL 147.28 LAL .00

RP 213.16 LAP -1.53

RC 296.904 GL 34.01

PLANETOCENTRIC CONIC

C3 13.570 YHL 3.884

LNCH AZMTH LNCH TIME

51.78 G 34 17

1_8.22 14 24'21

51.78 G 34 I7

126.22 14 24 21

51.76 6 34 17

128.22 14 24 21

FLIGHT 71141[ 320.00 ARRIVAL DATE OCT 28 1965

LOL 80.01 VL 33.002 GAL

LOP 285.35 VP 23.067 GAP

GP -14.18 ZAL 68.02 ZAP

DISTANCE 895.043 EARTH TO MARS

2.27 AZL 86.42 HCA 205.39 SMA 186.11 ECC .21220 INC 3.5819 vt 30.251

-8.99 AZP 93.24 TAL 13.04 TAp 218.42 RCA 146.81 Apo 225.60 V2 25.746

56.52 ETS 170.35 ZAE 65.85 ETE 177.95 ZAC 70.24 ETC 257.33 CLP 57.41

DLA 48.24 RAL 157.94 RAO 6567.5 VEL 11.617 FTH 2.04 VHp 3.578 DPA -4.71 RAp 159.21 ECC 1.2233

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4166.55 -34.22 190.34 27.32 56.77 7 43 44 3566.6 -38.31 182.23

2728.98 -34.21 78.50 27.31 56.76 15 9 50 2129.0 -38.30 70.39

4166.55 -34.22 190.34 27.32 56.77 7 43 44 3566.6 -38.31 I82.23

2728.96 -34.21 78.50 27.31 56.76 15 9 50 2129.0 -38.30 70.39

4166.55 -34.22 190.34 27.32 56.77 7 43 44 3566.6 -38.31 182.23

2728.98 -34.21 78.50 27.31 56.76 15 9 50 2129.0 -38.30 70.39

DIFFERENTIAL CCRRECTIONS

TOE 3.5783 TRA -.4847 TC-10.1160 BAU 1.6712

ROE .7405 RRA .0867 flC3-2.0134 FAU .37707

FOE 6.2585 FRA .5084 FC-24.0558 BSP 32711

BOE 3.6541 BRA .4924 BC310.3144 FSP 5940

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9365.4 SGR 1888.1 SG3 1749.8 ST 5579.6 SR 1154.0 SS 3015.6

RRT .9757 RRF .9865 RTF .9755 CRT .9940 CRS -.9998 CST -.9955

SG8 9553.8 R2S .1505 RIS .9768 LSA 6440.8 MSA 270.1 SSA 19.2

SGI 9545.2 SG2 405.9 THA 11.15 ELI 5696.4 EL2 123.4 ALF 11.62

LAUNCH DATE DEC 12 1964 FLIGHT TINE 322.00

HELIOCENTRIC CONIC

RL 147.28 LAL .O0 LOL 80.01 VL

RP 212.87 LAP -1.56 LOP 286.55 VP

RC 297.989 GL 33.37 GP -13.46 ZAL

PLANETOCENTRIC CONIC

C3 13.245 VHL 3,639

LNCH AZMTH LMCH TIME

52.99 6 41 0

127.O1 14 22 10

52.99 6 41 0

127.01 14 22 10

52.99 6 41 0

127.01 14 22 10

DIFFERENTIAL CORRECTIONS

TOE 3.5455 TRA -.4559 TC-10.5853 9AU 1.9044

ROE .6874 RRA .0938 RC3-1.9090 FAU .36735

FOE 5.8945 FRA .5853 FC-24.0143 9SP 33416

8DE 5.6116 BRA .4655 8C310.7560 FSP 5815

ARRIVAL DATE OCT 30 1965

DISTANCE 699.300 EARTH TO MARS

33.007 GAL 2.19 AZL 86.52 HCA 206.58 SMA 186.19 ECC .21250 1NC 5.4795 vt 30.251

23.112 GAP -9.11 AZP 93.11 TAt. 12.53 TAp 219.11 RCA 146.66 APO 225.72 v2 25.782

66.55 ZAP 57.25 ETS 170.39 ZAE 84.39 ETE 177.69 ZAC 70.95 ETC 257.39 CLP 56.21

DLA 45,33 RAL 158.51 RAO 6567.5 VEL 11.603 PTH 2.03 VHP 3.814 DpA -4.04 RAp 159.48 ECC 1.2180

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4149.83 -33.82 188.47 27.06 57.80 7 50 10 3549.8 -37.79 180.31

2735.11 -33.8L 78.76 27.05 57.79 15 7 45 2155.1 -37.78 70.61

4149.85 -33.82 188.47 27.06 57.80 7 50 10 3549.8 -37.79 180.51

2755.11 -35.81 78.76 27.05 57.79 15 7 45 2135.1 -37.78 70.61

4149.85 -35.82 188.47 27.06 57.80 7 50 10 3549.8 -37.79 160.31

2735.11 -35.81 78.76 27.05 57.79 15 7 45 2135.1 -37,78 70.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9568.7 SGR 1773.7 SG3 1715.5 ST 5595.4 8R 1084.9 SS 2904.7

RRT .9740 RRF .9817 RTF .9755 CRT .9956 CRS -.9997 CST -.9952

SGB 9751.7 R25 .I410 RI3 .9766 LSA 6591.5 MSA 270.9 SSA 20.1

SG1 9725.6 8G2 $95.1 THA 10.25 ELI 5698.3 EL2 12_.1 ALF 10.91

LAUNCH DATE DEC 12 1964 FLIGHT TIME 524.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC C(_lIC

RL 147.28 LAL .00

RP 212.57 LAP -1.58

RC 299.081 GL 52.78

PLANE7OCENTRIC CONIC

C3 12.941 VHL 3.597

LNCH AZNTH LNCH TIME

54.18 6 48 1

125.82 14 20 11

54.18 6 48 1

125.82 14 20 11

54.18 6 48 1

125.82 14 20 11

DIFFERENTIAL CORRECTIONS

TOE 3.5099 TRA -.4243 TC-11.0619 8AU 1.9395

ROE .6402 RRA .1008 RC3-1.8104 FAU .55772

FOE 5.5424 FRA .6617 FC-23.9308 BSP 34037

8DE 3.5678 BRA .4360 BC311.2090 FSP _667

DISTANCE 705.565 EARTH TO MARS

LOL 80.01VL 33.012 GAL 2.10 AZL 86.62 HCA 207.78 8MA 186.28 ECC .21242 INC 3.5845 Vl 30.251

LOP 287.75 VP 23.156 GAP -9.25 AZP 95.00 TAL 12.01 TAp 219.79 RCA 146.71 APO 225.86 v2 25.815

GP -12.79 ZAL 67.15 ZAP 56.05 ET$ 170.45 ZAE 82.95 ETE 177.46 ZAC 71.60 E_C 257.43 CLP 55.04

DLA 44.45 RAL 159.14 RAO 8567.5 VEL 11.590 pTH 2.03 VHp 3.652 OpA -3.45 RAp 159.77 ECC 1.2130

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH iNJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

4135.09 -35.41 188.62 28.91 58.78 7 56 55 3555.1 -57.27 178.44

2741.88 -33.40 79.08 26.90 58.76 15 5 52 2141.9 -37.26 70.90

4135.09 -53.41 186.62 26.91 58.78 7 56 55 3533.1 -57.27 178.44

2741.88 -33.40 79.08 26.90 58.76 15 5 52 2141.9 -37.26 70.90

4153.09 -33.41 186.62 26.91 58.78 7 56 55 3533.1 -37.27 178.44

2741.88 -33.40 79.09 26.90 58.76 15 5 52 2141.9 -37.26 70.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 9771.8 SG.R 1669.3 SG3 1676.6 ST 5602.6 SR 1022.7 SS 2793.4

RRT .9719 RRF .9804 RTF .9755 CRT .9952 CRS -.9997 CST -.9948

SGB 9913.4 R25 .1309 RI3 .9764 LSA 6337.4 MSA 272.0 9SA 21.1

SG1 9905.8 962 387.6 THA 9.44 ELI 5693.9 ELI 117.2 ALF 10.28

LAUNCH DATE DEC 12 1964 FLIGHT TIME 326.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00 LOL 80.01 VL

RP 212.29 LAP -1.60 LOP 288.95 VP

MC 300.120 GL $2.25 GP -12.18 ZAL

PLANETOCENTRIC CONIC

C3 12.661 VHL 3.558

LNCH AZMTH LNCH TIME

55.35 6 55 20

124.65 14 18 19

55.35 8 55 20

124.65 14 18 19

55.35 6 55 20

124.65 14 18 19

DIFFERENTIAL CORRECTIONS

TDE 3.4765 TRA -.3851 TC-11.5310 BAU 1.9732

ROE .5988 RRA .1077 RCS-1.7145 FAU .34770

FOE 5.2108 FRA .7442 FC-23.7761 DSP 34702

BOE 3.5275 BRA .3998 BC311.6577 FSP 5527

DISTANCE 707.837 EARTH TO MARS

33.018 GAL 2.01AZL 86.70 HCA 208.98 SMA 186.58 ECC .21256 INC 5.2968 vt 30.251

23.200 GAP -9.54 AZP 92.88 TAL 11.48 TAp 220.46 RCA 146.76 APO 225.99 V2 25.847

67.79 ZAP 54.84 ETS 170.50 ZAE 81.54 ET( 177.26 ZAC 72.21ETC 257.47 CLP 53.90

DLA 43.60 RAL 159.83 RAO 6567.5 VEL 11.578 PTH 2.02 VHP 3.692 DpA -2.91 RAp 160.07 ECC 1.2084

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4116.24 -35.00 184.81 26.85 59.71 8 3 57 3516.2 -36.74 176.60

2749.31 -32.99 79.46 26.84 59.70 15 4 9 2149.3 -36.73 71.26

4116.24 -33.00 184.81 26.85 59.71 8 3 57 5516.2 -36.74 176.60

2749.31 -32.99 79.46 26.84 59.70 15 4 9 2149.3 -36.73 71.26

4116.24 -53.00 184.81 26.85 59.71 8 3 57 3518.2 -36.74 176.60

2749.31 -32.99 79.46 26.84 59.70 15 4 9 2149.3 -56.73 71.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 9970.2 $GR 1573.3 SG3 1638.0 ST 5609.1 SR 967.6 SS 2686.3

RRT .9692 RRF .9765 RTF .9755 CRT .9928 CR9 -.9996 C_T -.9944

SGB10095.5 R23 .1204 R13 .9762 LSA 6288.0 MSA 273.4 SSA 22.0

96110086.5 962 382.9 THA 8.71 EL1 5690.8 ELI 114.4 ALF 9.72

2016



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIME 328.00

HELIOCENTRIC CONIC DISTANCE 712.115

RL 147.28 LAL .DO LOL 80.01VL 33.023 GAL 1.91 AZL 66.•8 HCA 210.18 SHA

RP 212.01 LAP -1.62 LOP 299.15 Vp 23.244 GAp -9.46 AZP 92.•8 TAL 10.94 TAp

RC 301.167 GL 31.72 GP -11.61ZAL 68.49 ZAp 53.69 ETS 170.56 ZAE 80.16 ETE

PLANETOCENTRIC CONIC

C3 12.399 VHL 3.$21DLA 42.76 RAL 160.56 RAD 656•.5 VEL 11.567 PTH 2.02 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

56.51 • 2 59 4099.15 -32.37 182.99 26.88 60.60 8 11 18

123.49 14 16 34 2•57.50 -32.56 79.90 25.87 60.59 15 2 31

56.51 7 2 59 4099.15 -32.57 182.99 26.88 60.60 8 11 18

123.49 14 16 34 2757.50 -32.36 •9.90 26.87 60.59 15 2 31

56.51 • 2 59 4099.15 -32.57 182.99 26.88 60.60 8 11 18

123.49 14 16 34 273?.50 -32.56 79.90 26.87 60.59 15 2 31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.4403 TRA -.3413 TC-11.9981BAU 2.0069 SGTI0163.9 SGR 1484.1 SG3 1597.9

ROE .5614 RRA .1143 RC3-1.6215 FAu .33752 RRT .9639 RRF .9720 RTF .9•55

FOE 4.8869 FRA .8256 FC-23.5862 8SP 3533• S6810271.• R23 .!099 R13 .9761

BOE 3.4858 8RA .5399 8C312.1072 FSP 3377 SG110284.6 SG2 380.3 THA 8.04

LAUNCH DATE DEC 12 1964 FLIGHT TIME 330.00

HELIOCENTRIC CONIC DISTANCE 716.400

RL 147.28 LAL .00 LOL 80.01 VL 33.029 GAL l.B2 AZI_ 86.88 HCA 211.39 SNA

RP 211.73 LAP -1.63 LOP 291.36 VP 23.28• GAP -9.37 AZI= 92.68 TAL 10.38 TAp

RC 302.203 GL 31.23 GP -11.09 ZAL 89.23 ZAp 32.3• ETS 170.62 zA£ 78.80 ETE
PLANETOCENTR I E COMIC

C3 12.155 VHL 3.486 OLA 41,94 RAL 161.35 RAD 6567.5 VEL 11.356 PTH 2.02 VHp

LNCN AZMTN LN4_H TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

S•.67 • 10 $7 4081.82 -32.14 181.18 27.00 61.46 8 18 58

122.33 14 14 33 2768.40 -32.13 60.40 26.99 61.43 15 0 59

37.67 7 10 37 4081.82 -32.14 181.|8 27.00 61.46 6 18 58

122.33 14 14 33 2768.40 -32.13 80.40 26.99 61.43 13 0 59

57.67 • 10 $• 4081.82 -32.14 181.18 27.00 61.46 8 18 58

122.$3 14 14 33 2766.40 -32.13 80.40 26.99 61.43 I5 0 59

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 3.4041 TRA -.ZOSHJ TC-12.4599 BAU 2.0400 SGT10353.2 SGR 1402.2 SG3 1337.2

ROE .3282 RRA .1211 RC5-1.3320 FAU .32723 RRT .9620RRF .9668 RTF .9755

FOE 4.5801FRA .9107 FC-23.3082 BSP 36002 S6810447.7 R23 .0994 R13 .9759

60( 3.4448 BRA .3141 BC312.3536 FSP 5233 S6110440.8 SG2 379.7 THA •.43

ARRIVAL DATE NOV 5 1965

EARTH TO MARS

186.47 ECC .21271 INC 3.2152 vl 30.251

221.12 RCA 146.81 kPO 226.14 V2 25.879

177.09 ZAC 72.79 ETC 25•.49 CLP 52.80

3.735 DpA -2.43 RAp 160.39 ECC 1.2041

PO CST TIM INJ 2 LAT |NJ 2 LONG

3499.2 -36.21 174.77

2157.5 -36.20 71.68

3499.2 -36.21 174.77

2157.5 -36.20 71.66

3499.2 -36.21 174.77

2137.5 -36.20 71.68

ORBIT DETERMINATION ACCURACY

ST 5608.2 SR 917.3 83 25••.0

CRT .9924 CRS -.9996 CST -.9939

LSA 6233.7 MSA 2•4.7 SSA 23.0

EL1 5661.7 ELI 111.• ALF 9.22

ARRIVAL DATE NOV 7 1965

EARTH TO MARS

186.57 ECC .21287 INC 3.1392 vl 30.251

221.77 RCA 146.86 APO 226.29 V2 25.911

176.94 ZAC 73.33 ETC 257.51CLP 51.73

3.7•9 DpA -2.00 RAp 160.72 ECC 1.2000

PC) CST TIN INJ 2 LAT INJ 2 LONG

3481.8 -35.67 172.95

2166.4 -35.66 72.16

3481.8 -35.67 172.95

2166.4 -35.66 72.16

3461.8 -35.67 172.95

2166.4 -35.66 72.16

ORBIT DETERMINATION ACCURACY

ST 3603.6 SIR 872.4 SS 24•0.9

CRT .9920 CRS -.9995 CST -.9953

LSA 6179.8 MSA 276.2 SSA 23.9

ELI 5670.1 EL2 109.0 ALF 8.78

LAUNCH DATE DEC 12 1964 FLIGHT TIME 332.00

HELIOCENTRIC CONIC

RL 147.26 LAL .DO

RP 211.47 LAp -|.65

RC 303.228 GL 30.78

PLANETOCENTRIC CONIC

C5 11.927 VHL 3.4S3

LNCH AZMTH LNCH TIME

58.83 • 19 17

121.17 14 13 11

58.63 7 19 17

121.17 14 13 11

• 58.83 • 19 17

121.17 14 13 11

DISTANCE 720.691

LOL 80.01 VL 33.035 GAL 1.72 AZL 86.93 HCA 212.60 SNA

LOP 292.57 VP 23.329 GAP -9.68 AZP 92.59 TAL 9.81 TAp

GP -10.60 ZAL 70.03 ZAP 51.48 ETS 170.67 ZAE 77.48 ETE

ARRIVAL DATE NOV 9 1965

EARTH TO MARS

186.67 ECC .21306 INC 3.0680 vl 30.251

222.41RCA 146.90 APO 226.45 V2 25.941

176.81 ZAC •3.84 ETC 257.52 CLP 50.69

DLA 41.13 RAL 162.18 RAD 6567.5 VEL 11.546 PTH 2.02 VHp

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

4065.98 -31.70 179.36 27.19 62.29 8 27 1

2776.24 -31.69 80.97 27.18 62.28 14 59 27

4063.98 -31.70 179.36 27.19 62.29 8 27 1

2778.24 -31.69 80.9• 27.16 62.28 14 59 27

4063.96 -31.70 179.36 27.19 62.29 8 27 1

2776.24 -31.69 60.9• 27. I8 62.28 14 59 27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.3654 "iRA -.2348 TC-12.9243 BAU 2.0737 SGT10541.9 SG4| 1327.2 SG3 1516.8

ROE .4995 RRA .1276 RC3-1.4467 FAU .31715 RRT .9572 RRF .9606 RTF .9754

FOE 4.2863 FRA .9948 FC-23.0215 BSP 36629 ST,810625.I R23 .0894 R13 .9756

BOE 3.4022 8RA .2670 8C313.0052 FSP 5086 S6110618.3 SG2 381.2 THA 6.88

LAUNCH DATE DEC 12 1964 FLIGHT TIME 334.00

HELIOCENTRIC CONIC DISTANCE 724.988

RL 147.28 LAL .00 LOL 80.01 VL 33.041 GAL 1.62 AZL 67.00 HCA 213.81 SHA

RF 211.20 LAp -1.87 LOP 293.79 VP 23.371 GAP -9.78 AZP 92.49 TAL 9.22 TAp

RC 304.242 GL 30.35 r_p -10.13 ZAL •0.87 ZAP 50.4_ ETS 170.73 ZA[ •6.17 ETE

PLAN(TOCENTRIC CONIC

C3 11.713 VHL 3.422 OLA 40.32 RAL 163.06 RAD 656•.4 VEL |1.§37 PTH 2.01VHp

LNCN AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

60.01 7 28 0 4043.62 -31.24 177.51 27.45 63.10 8 35 26

119.99 14 11 26 2787.02 -31.23 81.62 27.44 63.08 14 57 53

60.01 7 28 O 4045.62 -31.24 177.51 27.45 63.10 8 35 26

119.99 14 11 28 2787.02 -31.23 81.62 27.44 63.08 14 57 33

60.01 • 28 0 4045.62 -31.24 177.51 27.43 63.10 6 35 26

119.99 14 11 26 2787.02 -SI.23 61.62 27.44 63.08 14 57 55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.3245 TRA -.1724 TC-13.3824 BAU 2.1064 SGT10723.0 SGR 1257.7 SG3 1476.0

ROE .4715 RRA .1339 RC3-1.3643 FAU .30708 RRT .9317 RRF .9538 RTF .9753

FOE 4.0016 FflA 1.0794 FC-22.8971BSP 3•286 SG810798.5 R23 .0798 R13 .9756

BOE 3.3578 BRA .2183 BC313.4518 FSP 4939 _I10791.7 SG2 383.9 THA 6.38

3.826 DPA -1.61 RAp 161.06 ECC 1.1963

PO CST TIN INJ 2 LAT INJ 2 LON;

3464.0 -35.13 171.11

2176.2 -35.12 72.73

3464.0 -35.13 171.11

2176.2 -35.12 72.73

3464.0 -35.13 171.11

2176.2 -35.12 72.73

ORBIT DETERMINATION ACCURACY

ST 5592.1SR 831.8 SS 2365.9

CRT .9916 CRS -.9995 CST -.9927

LSA 6122.3 HSA 278.2 SSA 24.8

EL1 5652.6 EL2 106.5 ALF 8.39

ARRIVAL DATE NOV 11 1965

EARTH TO MARS

186.78 ECC .21326 INC 3.0013 vl 30.251

223.03 RCA 146.94 APO 226.61 V2 25.971

176.70 ZAC 74.33 ETC 257.52 CLP 49.68

3.874 DpA -1.27 RAp 161.42 ECC 1.1928

PC) CST TIN INJ 2 LAT INJ 2 LONG

3445.6 -34.57 169.26

2187.0 -34.56 73.37

3445.6 -34.57 169.26

2187.0 -34.56 73.57

3445.6 -34.5• 169.26

2187.0 -34.56 73.37

ORBIT DETERMINATION ACCURACY

ST 5573.5 SR 794.7 SS 2260.1

CRT .9913 CRS -.9994 CST -.9919

LSA 6060.1 MSA 280.3 SSA 25.7

ELI 5629.0 ELI 103.8 ALF 8.05

2017



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 12 lg64 FLIGHT TIME 336.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CC_IIC

RL 14•.26 LAL .00

RP 210.95 LAP -1.69

tiC 305.247 GL 29.94

PLANETOCENTRIC CO4MIC

C3 11.513 VHL 3.393

LNCH AZMTN LHCH TIME L-I TIME INJ LAT

61.20 7 37 10 4026.54 -30.78

118.80 14 g 40 2798.90 -30.••

61.20 7 37 10 4028.54 -30.78

118.80 14 g 40 2798.90 -30.•7

61.20 7 37 10 4026.54 -30.78

116.80 14 9 40 2798.90 -30.77

DIFFERENTIAL CORRECTIONS

TOE 3.3003 TRA -.0860 TC-13.7729 BAU 2.1289

ROE .4300 RRA .1428 RC5-1.2•36 FAU .29480

FOE 3.•694 FRA 1.2040 FC-22.1661 6SP 38522

BDE 3.3308 BRA .1667 8C313.8317 FSP 4873

DISTANCE 729.288 EARTH TO MARS

LOL 80.01VL 33.047 GAL 1.51AZL 87.06 HCA 215.03 gMA 186.88 ECC .21348 INC 2.9385 vl 30.251

LOP 295.01VP 23.412 GAP -9.8g AZP 92.41TAL 8.62 TAp 223.65 RCA 146.99 APO 226.78 V2 26.001

GP -9.72 ZAL 71.76 Zkp 49.41 (TS 170.79 ZAE 74.90 ETE 1•6.60 ZAC 74.79 ETC 257.51 CLP 48.69

DLA 39.52 RAL 163.98 RAD 6567.4 VEL 11.328 PTH 2.01VHP 3.923 DpA -.97 RAp 161.80 ECC 1.1895

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1•5.65 2•.78 63.88 8 44 1£ 3426.5 -34.01 167.37

82,35 27.77 63,8• 14 56 19 2198.9 -34.00 74.10

175.65 2•.78 63.88 8 44 16 3426.5 -34.01 167.37

82.35 27.77 63.87 14 56 19 2198.9 -34.00 74.10

1•5.63 27.78 63.88 8 44 16 3426.5 -34.01 167.37

82.35 2•.•• 63.87 14 56 19 2198.9 -34.00 74.10

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

86T10883.4 SGR 1192.5 SG3 1429.6 ST 5580.2 8R 766.1 SS 2179.5

RRT .9441 RRF .9458 RTF .9730 CRT .9911 CRS -.9993 CST -.9909

86810948.6 R23 .0730 R13 .9•53 LSA 6032.• MSA 286.3 SSA 26.1

9G110941.6 $62 390.9 THA 5.91 ELI 5631.6 EL2 101.3 ALF 7.75

LAUNCH DATE DEC 12 1964 FLIGHT TIME 338.00 ARRIVAL DATE NOV 15 19E5

HELIOCENTRIC CONIC

RL 14•.28 LAL .00

RP 210.•0 LAp -1.70

RC 306.243 GL 29.35

PLANETOCENTRIC C_IC

C3 11.326 VHL 3.365

LNCH AZNTH LNCN TIME

62.41 7 46 47

11•.39 14 7 42

62.41 7 46 4•

11•.59 14 7 42

62.41 • 46 4•

11•.59 14 7 42

DIFFERENTIAL C_IRRECTION8

TOE 3.2468 TRA -.0212 TC-14.2477 BAU 2.1631

ROE .42•0 flRA .1472 RCS-l.Z017 FAU .28583

FOE 3.4943 FRA 1.2653 FC-21.847g 6SP 38755

BDE 3.2748 6RA .1488 8CS14.2983 FSP 4688

DISTANCE 733.598 EARTH TO MARS

LOt. 80.01 VL 33.053 GAL 1.41 AZL 87.12 HCA 216.23 SNA 186.99 ECC .21372 INC 2.8•92 vl 30.251

LOP 296.23 VP 23.452 GAP -g.�g AZP 92.32 TAL 8.01 TAp 224.26 RCA 147.03 APO 226.95 V2 26.029

GP -9.33 2AL •2.69 ZAp 48.42 ETS 1•0.84 Z/U[ •5.65 ETE 176.51 ZAC 75.23 ETC 25•.50 CLP 47.73

DLA 38.72 RAL 164.94 RAD 656•.4 VEL 11.520 PTH 2.01VHp 3.974 OpA -.71 RAp 162.20 ECC 1.1864

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4006.62 -30.30 173.69 28.1• 64.64 8 53 33 3406.6 -33.44 165.44

2812.04 -30.28 83.18 28.16 64.63 14 54 34 2212.0 -33.43 74.93

4006.62 -30.30 173.69 28.17 64.64 8 53 33 3406.6 -53.44 165.44

2812.04 -30.28 83.18 28.16 64.63 14 54 34 2212.0 -33.43 74.93

4006.62 -30.30 1•3.69 28.1• 64.64 8 53 33 3406.6 -33.44 165.44

2812.04 -30.28 83.18 28.16 64.63 14 54 34 2212.0 -33.43 •4.g3

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11069.1 8GR 1134. O SG3 1391.2 ST 5555.2 SR •33.7 SS 2067.9

RRT .9369 RRF .9369 RTF .9750 CRT .9908 CRS -.9992 CST -.9899

9G81112•.0 R23 .0634 R13 .9753 LSA 3947.2 NSA 286.8 SSA 27.1

S6111120.0 SG2 394.5 THA 3.49 ELI 3582.7 EL2 98.3 ALF 7.48

LAUNCH OATE DEC 12 1964 FLIGHT TIME 340.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 210.A6 LAP -1.72

RC 307.229 GL 29.17

PLANETOCEN•RIC CONIC

C3 11.132 VHL 3.53g

LNCH AZMTH LNCH TIME

63.66 7 38 55

116.34 14 5 3Z

63.66 • 36 55

116.34 14 3 32

63.66 7 56 55

116.$4 14 § 32

DIFFERENTIAL CORRECTIONS

TOE 3.1951 TRA .0544 TC-14.69g2 6AU 2.1980

ROE .4066 RRA .1522 RC3-1.12gl FAU .2•632

FDE 3.2872 FRA 1.3365 FC-21.450g BSP 39260

BDE 3.2209 BRA .1616 BC314.•425 FSP 4529

DISTANCE 737.913 EARTH TO MARS

LOt. 80.01 VL 33.059 GAL 1.30 AZL 87.18 HCA 217.47 SNA 187.10 ECC .21398 INC 2.8232 Vl 30.251

LOP 297,45 vP 23.492 GAP -10.09 AZP 92.24 TAL 7.38 TAp 224.85 RCA 147.06 Apo 227.13 v2 26.057

GP -8.96 ZAL 73.67 ZAp 4•.46 ETS 170.90 ZAE 72.42 ETE 176.44 ZAC 75.65 ETC 257.49 CLP 46.80

DLA 37.gl RAL 165.94 RAO 6567.4 VEL 11.313 pTH 2.01VHp 4.026 DpA -.48 RAp 162.61ECC 1.1835

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3g85.63 -2g.80 1•1.69 28.62 65.39 9 3 20 3385.6 -32.85 163.45

2826.62 -29.79 84.12 28.62 65.38 14 52 38 2226.6 -32.84 75.88

3g85.65 -29.80 1•1.69 28.62 65.39 9 3 20 3385.6 -32.85 183.45

2826.62 -29.•9 84.12 28.62 65.38 14 52 38 2226.6 -32.84 75.8B

3985.63 -2g.80 171.69 28.62 65.39 9 3 20 3385.6 -32.85 163.45

2826.62 -2g.•g 84.12 28.62 65.38 14 52 38 2226.6 -32.84 75.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT11244.g SGR 1079.4 SG3 1351.1 ST 5489.9 SR 705.1 SS 1961.6

RRT .9283 RRF .9266 RTF .9749 CRT .9907 CRS -.9989 CST -.9887

S6811296.6 R23 .0550 R13 .9751 LSA 5865.1MSA 288.7 SSA 28.0

S6111289.5 SG2 399.• THA 5.10 EL1 5534.2 EL2 95.2 ALF 7.25

LAUNCH DATE DEC 12 1964 FLIGHT TIME 342.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC

RL 14•.26 LAL .OO LOt. 80.01 VL

RP 210.22 hAp -1.73 LOP 298.68 VP

RC 308.206 GL 28,81 GP -8.61 ZAL

PLANETOCENTRIC CONIC

C3 10.990 VHL 3.315

LNCH AZI4TH LNCH TIME

64.96 8 7 37

115.04 14 3 5

64.96 8 • 37

115.04 14 3 5

64.96 8 • 37

115.04 14 3 5

DIFFERENTIAL CORRECTIONS

TOE 3.1387 TRA .1341 TC-15.1490 BAu 2.2312

ROE .3881RRA .1568 RC3-1.0592 FAU .26703

FOE 2.9897 FRA 1.4028 FC-21.D356 BSP 39712

BDE 3.1626 6RA .2064 BC315.1860 FSp 4361

DISTANCE 742.233 EARTH TO MARS

33.065 GAL 1.19 AZL 87.23 HCA 218.70 SNA 187.21ECC .21426 INC 2.7700 vl 30.251

23.531 GAP -10.19 AZP 92.16 TAL 6.74 TAp 225.44 RCA 147.10 Apo 227.32 V2 26.085

74.69 ZAP 46.52 ETS 170.93 Z_ 71.22 ETE 176.37 ZAC 76.05 ETC 257.47 CLP 45.90

DLA 37.10 RAL 166.98 RAD 6567.4 VEL 11.506 PTH 2.00 VHp 4.080 DpA -.29 RAp 163.05 ECC 1.1809

L-I TIME INJ LAT INJ L.C_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3963.39 -29.28 169.61 29.13 66.12 9 13 41 3353.4 -32.24 161.57

2842.83 -29.27 85.18 29.13 66.11 14 50 28 2242.8 -32.24 76.94

3963.59 -29.28 169.61 29.13 66.12 9 13 41 3363.4 -32.24 161.37

2842.83 -29.27 85.18 29.13 66.11 14 50 28 2242.8 -32.24 76.94

3963.39 -29.28 169.61 29.13 66.12 9 13 41 5363.4 -32.24 161.37

2842.83 -29.27 85.19 29.13 66.11 14 50 28 2242.8 -32.24 76.94

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT11419.1 SGR 1028.9 SG3 1311.6 ST 5433.8 SR 678.8 SS 1855.6

RRT .9185 RRF .9151RTF .9749 CRT .9907 CRS -.9985 CST -.9872

5681146§.4 R23 .0469 R13 .9750 LSA 5774.5 NSA 290.4 SSA 29.0

SG111458.2 $62 405.5 THA 4.74 ELI 3475.3 EL2 91.9 ALF 7.06

2018



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TI_ 3AA.00 ARRIVAL DATE NOV 21 1965

NI[*LIOCENTRI¢ CONIC DI$TANE[ 746.557 EARTH TO MASS

RL 147.28 LAL .DO LOL SO.D1 VL 33.072 GAL 1.08 AZL 9T.28 HCA 219.92 SMA 187.32 ECC .21456 |NC 2.7199 vl 30.251

RP 205.99 LAP -1.75 LOI s 299.90 VP 23.570 GAP -10.28 AZP 92.09 TAL 6._9 TAp 226.02 RCA 147.13 APO 227.51 V2 29.111

RC 309.174 GL 28.46 6P -8.28 ZAL 75.76 ZAP 45.61 ET8 171.00 ZN[ 70.04 ETE 176.32 ZAC 76.44 ETC 257.44 CLP 45.02

PLAHETO(ENTRIC CQA_IC

C3 10.840 VHL 3.292 OLA 36.29 RAL 168.05 RAO 8567.4 VEL 11.499 PTH 2.00 VHp 4.135 OpA -.13 RAp 163.48 ECC 1.1784

LNCH AZNTH L_N TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

66.30 8 19 2 5939.51 -28.75 167.42 29.70 86.85 9 24 41 3339.5 -31.62 159.18

113.70 14 0 53 2861.08 -28.74 86.39 29.70 66.83 14 47 54 2261.1 -31.61 76.18

66.30 6 19 2 3839.51 -28.75 167.42 29.70 66.85 9 24 41 3339.5 -31.62 159.18

113.70 14 O 13 2861.08 -28.74 66.39 29.70 66.83 14 47 54 2261.1 -31.61 70.16

66.30 8 19 2 )939.51 -28.75 167.42 29.70 66.85 9 24 41 3339.5 -31.$2 159.18

tt3.TO 14 Q 13 t1_1.06 -28.74 88.39 29.70 66.85 14 4T 54 2261.1 -31.61 78.tG

DIFFERENTIAL COIRECTION8 NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.0831 TRA .2232 TC-15.5832 BAU 2.2628 SGT11589.2 Sr_ 982.9 SG3 1272.4 ST 5376.2 SIR 655.8 SS 1755.9

ROE .3718 I_A .X81T _3 -.gl)OIm FAD .25T71 RRT .907_ _ .9023 RTF .9746 CRT .9907 CRS 0.9980 CST -.9854

FDI[ 2.7605 FRA 1.474T-FC-Lq).98Z4 BSP 40271 Sr_11630.8 R23 .0400 R13 .8749 LSA 5685.9 MSA 293.3 SSA 29.8

tiDE 3.1054 BRA .2756 !1¢315.6147 FSP 4217 S6111623.5 $I62 412.3 THA 4.40 EL1 5415.3 EL2 68.4 ALF 6.88

LAUNCH DATE DEC 12 1964 FLIGHT TIM( 348.00

I_LIOCENTRIC CONIC

RL 147.28 LAL .OO LOL 80.01VL

RP 209.77 LAP -1.76 LOP 301.14 VP

tic 310.132 GL 28.12 GP -7.98 ZAL

PLAN[TOCENTRIC CO441C

C3 10.701 VHL 3.271DLA 35.46 RN. 168.15 RAO 6567.4 V(L 11.493 PTH

ARRIVAL DATE NOV 23 1955

OISTANCE 750.887 EARTH TO MARS

33.079 GAL .96 AZL 87.33 HCA 221.15 SlAA 187.44 ECC .21458 INC 2.6715 vl 30.251

23.608 GAP -10.38 AZF 92.01 TAL 5.43 TAp 226.58 RCA 147.16 APO 227.72 V2 26.137

76.68 ZAP 44.73 (TS 171.05 ZAE 68.89 ETE 176.27 ZAC 76.82 ETC 257.42 CLP 44.16

2.00 VHP 4.191 DpA .00 RAp 163.84 ECC 1.1781

PO CST TIM INJ 2 LAT INJ 2 LONG

3313.8 -30.98 156.89

2261.8 -30.98 ?9.55

3313.8 -30.99 156.69

2281.6 -30.98 79.55

3313.0 -30.98 156.88

2281.6 -30.98 79.55

ORBIT DETERMINATION ACCURACY

ST 5312.1 SR 633.0 S$ 1659.0

CRT .9910 CRS -.9971 CST -.9633

LSA 5593.3 MSA 296,3 $SA 30.6

EL1 5549.2 EL2 64.5 ALF 6.T$

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHt[

$7.71 8 31 11 3913.78 -28.20 165.10 30.32 67.56 9 36 24

112.28 13 36 53 2881.56 -2A.19 8T.TG 30.32 67.54 14 44 55

67.71 8 31 11 3913.78 -28.20 165.10 30.32 67.56 9 36 24

112.29 13 58 53 2881.56 -28.19 87.76 30.32 67.54 14 44 55

$T.Tt 8 31 11 3913.78 -28.20 165.10 30.32 17.56 9 36 24

112.28 13 58 53 2881.56 -28.19 87.76 30.32 67.54 14 44 55

DIFFERENTIAL C(:mRECTIONS MID-COURSI[ EXECUTION ACCURACY

11)E 3.0233 TRA .3190 TC-16.0011 BAu 2.2930 $G711753.4 S6R 940.5 S_3 1233.4

RD( .$5T2 lIRA .1663 RC3 -.9238 FAU .24843 RRT .8944 RRF .8879 RTF .9747

FD( 2.5432 FRA 1.5445 FC-20.0982 B_P 40817 $r_11791.0 R23 .0338 R13 .9748

BOE 3.0469 MA .3598 BC316.0277 FSP 4072 S6111783.5 S62 419.6 THA 4.10

LALMMCH DATE DEC lZ 1964 FLIGHT TIM_ 348.00 ARRIVAL DATE NOV 25 1965

HELIOCEMTRIC CONIC DISTANCE 755.220

NL 147.28 LAL .OO LOL 80.01 VL 33.085 GAL .84 AZL 87.37 HCA 222.39 3MA

RP 209.55 LAP -1.77 LOP 302.37 VP 23.645 GAP -10.47 AZP 91.94 TAL 4.75 TAp

tic 311.080 GL 27.78 GP -7.69 ZAL 78.05 ZAF 43.87 ET8 171.10 ZAE 67.75 ETE

PLANETOCENTRIC CON|C

C3 10.575 VHL 3.252 DLA 34.62 RAL 170.29 RAD 6567.4 VEL 11.488 pTH 2.00 VHP

EARTH TO MARS

187.56 ECC .21522 INC 2.6256 vl 30.251

227.13 RCA 147.19 APO 227.92 vZ 24.152

176.22 ZAC 77.18 ETC 257.38 CLP 45.33

LNCH AZIATH LHCH TIME L-I T|ME INJ LAT IMJ LONG INJ RT A$C INJ AZI4TH INJ TIME

$8.19 6 44 15 3885.60 -27.83 162.61 31.00 68.26 9 49 1

110.81 13 52 52 2904.90 -27.62 89.34 30.99 68.24 14 41 17

$9.t9 8 4A 13 3665.60 -27.63 162.61 51.00 68.26 g 49 1

110.81 13 52 52 2904.90 -27.62 89.34 50.99 68.24 14 41 17

$S.19 S 44 15 3685.60 -27.63 162.61 31.00 68.26 9 49 1

110.61 13 52 52 2904.90 -27.62 88.34 30.gg 68.24 14 41 17

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.9626 TRA .4198 TC-!8.4133 BAU 2.3236 SGT1|916.6 SGR 901.6 SG3 1195.5

ROE .3438 RRA .1707 RE3 -.8592 FAu .23947 RflT o8801RRF .8720 RTF .9746

FOE 2.3332 FRA 1.6114 FC-19.6050 BSP 41385 SG_11950.7 R23 .0278 R13 .9747

BOE 2.9825 8RA .4532 6C318.4358 FSAP 3943 S6111943.1SG2 427.1 THA 3.81

FLIGHT TIME 350.00LAUNCH DATE DEC 12 1964

4.248 OPA .11 RAP 164.42 ECC 1.1740

_) CST TIM IHJ 2 LAT INJ 2 LONG

3285.6 -30.33 154.42

2304.9 -50.32 81.14

3265.6 -30.33 154.42

2304.9 -30.32 81.14

5285.6 -30.33 154.42

2304.9 -30.32 81.14

ORBIT OETERNINATION ACCURACY

ST 5256.7 SR 615.8 SS 1562.3

CRT .9913 CRS -.9958 CST -.9807

LSA 5491.1NSA 299.9 SSA 31.4

EL1 5272.2 (L2 80.4 ALF 6.65

HELIOCENTRIC CONIC DISTANCE 759.558

RL 147.28 LAL .00 LOt. 80.01 VL 33.092 GAL .72 AZL 07.42 PiCA 225.62

RP 209.34 LAp -1.78 LOP 303.61 _p 23.681 GAP -10.56 AZP 91.87 TAt. 4.05

RC 312. 018 GL 27.44 reP -7.42 ZAL 79.23 ZAP 43.03 ET3 171.14 ZN[ 66.64

PLAN[TOCENTRIC CONIC

C3 19.410 VHt. 3.234 DLA 33.77 RkL 171.4S RAD 1517.4 _/I[L 11.483 pTH 2.00 VHp

LNCH AZMTH LNCH TIM( L-I TtM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

70.78 8 58 25 3854.47 -27.04 159.92 51.72 68.95 10 2 39

109.22 13 48 2 2931.62 -27.03 91.17 31.72 68.94 14 36 54

70.78 8 58 25 3854.47 -27.04 159.92 31.72 68.95 10 2 39

109.22 13 48 2 2931.62 -27.03 91.17 51.72 68.94 14 36 54

110.00 14 32 53 2784.60 -30.10 81.70 52.92 72.97 15 19 27

11D.00 13 12 45 3039.48 -24.06 98.16 30.31 64.95 14 3 24

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.8570 TRA .5288 TC-16.8025 BAD 2.3522 SGT12072.5 $GR 865.6 SG3 1156.3

ROE .3318 RRA .1?51 RC3 -.7950 FAD .23028 RRT .8638RRF .8544 RTF .9745

FOE 2.1343 FRA 1.6791 FC-19.0610 BSP 41896 SG812103.5 R23 .0229 R13 .9745

BD( 2.9167 BRA .5570 8C316.8213 FSP 3797 S6112095.7 SG2 435.5 THA 5.55

ARRIVAL DATE NOV 27 1965

EARTH TO MARS

SMA 187.67 ECC .21559 INC 2.5818 vl 30.251

TAp 227.68 RCA 147.21 APO 228.14 V2 26.186

ETE 176.19 ZAC 77.53 ETC 257.35 CLP 42.51

4.30T OpA .19 RAp tG4.St ECC 1.1721

PO CST TIN INJ 2 LAT INJ 2 LONG

3254.5 -29.65 151.74

2331.6 -29.64 62.99

3254.5 -29.65 151.74

2331.6 -29.64 82.99

2194.6 -32.13 73.08

2439.5 -27.23 90.43

ORBIT DETERMINATION ACCURACY

ST 5155.1 SR 598.7 SS 1469.0

CRT .9918 CRS -.9938 CST -.9775

LSA 5385.0 HSA 304.2 SSA 32.2

EL1 5189.2 EL2 75.9 ALF 6.57

2019



JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CO_iIC

RL 147.26 LAL .OO

RP 209.14 LAP -1.79

RC 512.950 GL 27.11

PLANETOCENTR1C CONIC

C5 10.557 VHL 3.216

LNCH AZNTH LNCH TIME

72.49 9 13 55

107.51 13 42 §

72.49 9 13 55

107.51 13 42 5

110.00 15 8 2

110.00 12 47 8

FLIGHT TIME 352.00 ARRIVAL DATE NOV 29 1965

DISTANCE 763.901 EARTH TO MARS

LOt. 80.01 VL 33.099 GAL .59 AZL 87.46 HCA 224.86 SHA 187.80 ECC .21599 INC 2.5399 vt 30.251

LOP 304.84 VP 23.716 GAP -10.65 AZP 91.80 TAL 3.35 TAp 228.21 RCA 147.23 APO 228.36 V2 26.209

GP -7.17 ZAL 80.48 ZAP 42.22 ETS 171.18 ZAE 65.54 ET( 176.16 ZAC 77.87 ETC 257.31 CLP 41.72

DLA 32.91RAL 172.65 RAD 6567.4 VEL 11.478 pTH 2.00 VHp 4.366 DpA .25 RAp 165.42 ECC 1.1704

L-I TIRE ;NJ LAT ]J4J LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3819.44 -26.43 156.95 32.50 69.64 10 17 55 3219.4 -28.96 148.78

2962.65 -26.42 93.30 32.49 69.62 14 31 27 2362.6 -28.95 85.15

3819.44 -26.43 156.95 32.50 69.64 10 17 55 3219.4 -28.96 148.79

2962.65 -26.42 93.30 32.49 69.62 14 31 27 2362.6 -26.95 85.15

2698.31 -31.81 74.72 34.35 76.77 15 53 0 2098.3 -33.30 65.81

3131.78 -21.28 103.88 30.00 62.59 13 39 20 2531.8 -24.78 96.48

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.8277 TRA .6403 TC-17.1894 BAU 2.3822 86T12230.9 SGR 832.9 SG3 1119.5 ST 5061.7 SR 582.8 SS 1375.8

ROE .5209 RRA .1786 RC3 -.7349 FAU .22182 RRT .8486 RRF .8351 RTF .9745 CRT .9925 CRS -.9910 CST -.9738

FOE 1.9424 FRA 1.7528 FC-18.5423 BSP 42462 86812259.2 R23 .0171 R13 .9745 LSA 5268.5 MSA 307.2 SSA 33.0

BOE 2.8458 BRA .6647 BC317.2051 FSP 3679 86112251.3 SG2 442.6 THA 3.30 EL1 5094.6 EL2 70.8 ALF 6.52

LAUNCH DATE DEC 12 1964

HELIOCENTRIC C.C_IC

RL 147.28 LAL .00

RP 208.94 LAP -1.80

RC 513.871 GL 26.78

PLANETOCENTRIC CONIC

C5 10.268 VHL 3.204

LNCM AZNTH LNCH TIME

74.37 9 31 T

105.63 13 34 38

74.37 9 31 7

105.65 13 34 38

110.00 15 33 51

110.00 12 31 5

DIFFERENTIAL CORRECTIONS

TDE 2.7558 TRA .7610 TC-17.5429 8AU 2.4095

R0E ,3113 RRA .1825 RC3 -.6736 FAU .21268

FOE 1.7819 FRA 1.7934 FC-17.9516 §SP 42999

BOE 2.7733 BRA .7826 BC317.5558 FSP 3547

FLIGHT TIME 354.00 ARRIVAL DATE DEC 1 1965

DISTANCE 768.246 EARTH TO MARS

LOt. 80.01 VL 33.106 GAL .47 AZL 87.50 HCA 226.10 SMA 187.92 ECC .21641 INC 2.4996 vl 30.251

LOP 306.09 vP 23.751 GAP -10.74 AZP 91.73 TAL 2.63 TAp 228.73 RCA 147.25 Apo 228.58 V2 26.252

GP -6.93 ZAL 81.76 ZAP 41.48 ETS 171.22 ZAE 64.47 ETE 176.13 ZAC 78.20 ETC 257.27 CLP 40.95

OLA 32.03 RAL 173.88 RAD 6567.4 TEL I1.474 PTH 1.99 VHp 4.426 OPA .28 RAp 165.94 ECC 1.1690

L-| TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3779.39 -25.79 153.63 33.32 70.3"2 10 34 7 317g.4 -28.23 145.49

2999.16 -25.78 95.84 38.31 70.30 14 24 38 2399.2 -28.23 87.71

3779.39 -23.79 133.63 33.32 70.32 10 34 7 3179.4 -28.23 145.49

2999.16 -25.78 95,84 33.31 70.30 14 24 38 2399.2 -28.23 87.71

2630.25 -32.76 69.64 35.46 79.64 16 17 41 2030.2 -33.84 60.57

3196.30 -19.21 107.74 30.11 61.16 13 24 22 2596.3 -22.90 100.55

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12379.0 S_R 802.7 SG3 1081.1 ST 4962.9 SR 568.7 55 1287.5

RRT .8266 RRF .8139 RTF .9743 CRT .9933 CRS -.9869 CST -.9690

_G812405.0 R23 .0133 R13 .9744 LSA 5149.0 MSA 312.3 53A 53.6

S6112396.8 SG2 451.1 THA 3.07 EL1 4994.9 EL2 65.5 ALF 8.49

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 206.76 LAP -I.81

RC 314.764 GL 26.45

PLANETOCENTRIC CONIC

C3 10.188 VHL 3.192

LNCH AZMTH LNCH TIME

76.46 9 50 45

103.52 13 25 0

76.48 9 50 45

103.52 13 25 0

110.00 15 55 58

110.00 12 18 57

FLIGHT TIME 556.00 ARRIVAL DATE DEC 3 1965

DISTANCE 772.594 EARTH TO MAR3

LOL 80.01VL 33.115 GAL .34 AZL 87.54 HCA 227.34 3HA 188.04 ECC .21885 INC 2.4610 Vl 30.251

LOP 307.33 VP 25.765 GAP -10.83 AZP 91.67 TAL 1.89 TAp 229.24 RCA 147.26 APO 225.52 V2 26.254

GP -6.70 ZAL 83.09 ZAp 40.66 ET3 171.26 ZAE 63.42 ETE 176.11 ZAC 78.52 ETC 257.22 CLP 40.Z0

DLA 31.13 RAL 175.13 RAD 6567.4 VEL 11.471PTH 1.99 VHP 4.488 DpA .29 RAp 166.48 ECC 1.1677

L-I TIME %NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3731.95 -25.13 149.78 34.19 70.99 10 52 57 5131.9 -27.49 141.67

3043.54 -25.12 98.94 34.19 70.98 14 15 43 2443.5 -27.49 90.85

3731.g5 -25.13 149.78 34.19 70.99 10 52 57 3131.9 -27.49 141.67

3043.54 -25.12 98.94 34.19 70.98 14 15 45 2445.5 -27.49 90.83

2573.41 -$3.37 65.32 36.44 82.12 t6 38 51 1973.4 -34.10 56.16

3250.07 -17.41 110.88 30.43 60.11 13 13 7 2650.1 -21.25 103.86

DIFFERENTIAL CORRECTION5 MID-COURSE EXECUTION ACCURACY

TOE 2.6873 TRA .8959 TC-17.8521BAU 2.4329 SGT12517.0 8GR 775.9 SG3 1043.0

RDE .5031RRA .1864 RC3 -.6131FAU .20389 RRT .8051RRF .7913 RTF .9742

FOE 1.5977 FRA 1.8577 FC-17.3262 BSP 43723 SGB12541.0 R23 .0100 R13 .9742

SUE 2.7044 BRA .9151 8C317.8626 FSP 3442 SGl12532.6 SG2 459.6 THA 2.86

LAUNCH OATE DEC 12 1964 FLIGHT TIM( 358.00

HELIOCENTRIC CONIC DISTANCE 776.948

RL 147.28 LAL .00 LOt. 80.01 VL 33.120 GAL .20 AZL 87.58 HCA 228.59 SMA

RP 208.58 LAP -1.82 LOP 308.58 vP 23.818 GAP -10.92 AZP 91.60 TAL 1.15 TAp

RC 315.690 GL 26.12 GP -6.49 ZAL 84.45 ZAp _9.92 ETS 171.29 ZAE 62.38 ET(

PLANETOCENTRIC CONIC

C3 10.123 VHL 3.182 OLA 30.22 RAL 176.40 RAO 6567.4 TEL 11.468 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

78.97 10 15 55 3673.35 -24.45

101.03 13 11 59 3099.56 -24.44

78.97 10 15 55 3673.35 -24.45

101.03 13 11 59 3099.56 -24.44

110.00 16 15 57 2523.02 -33.77

110.00 12 9 7 3297.89 -15.77

DIFFERENTIAL CORRECTIONS

TOE 2.3964 TRA 1.0168 TC-18.2239 8AU 2.46?4

ROE .2946 RRA .1886 RC3 -.5619 FAU .19687

FOE 1.4170 FRA 1.8902 FC-16.8373 8SP 43916

806 2.6131 BRA 1.0541 BC318.2326 FSP 3265

ORBIT DETERMINATION ACCURACY

ST 4868.8 SR 556.8 55 1207.6

CRT .9942 CRS -.9812 CST -.9632

LSA 5037.0 MSA 318.2 SSA 34.2

EL1 4900.1 EL2 59.5 ALF 6.49

ARRIVAL DATE DEC 5 1965

EARTH TO MARS

188.17 ECC .21733 INC 2.4237 Vt 30.251

229.74 RCA 147.27 APO 229.06 v2 26.274

176.09 ZAC 78.84 ETC 257.17 CUP 39.47

4.550 UPA .28 RAp 167.05 ECC 1.1666

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

145.13 35.11 71.66 11 15 8 3073.3 -26.73 137.05

102.89 35.10 71.65 15 3 38 2499.6 -26.72 94.80

145.13 35.11 71.66 11 15 8 3073.3 -26.73 137.05

102.89 35.10 71.65 14 3 38 2499.6 -26.72 94.80

61.44 37.37 84.39 16 58 O 1923.0 -34.18 52.22

113.61 3D.89 59.27 13 4 5 2897.9 -19.73 106.73

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12681.8 SGR 750.9 SG3 1010.6 ST 4731.6 SR 543.6 SS 1112.7

RRT .7834 flRF .7666 RTF .9743 CRT .9951CRS -.9727 CST -.9554

$G_12704.0 R23 .0037 R13 .9745 USA 4880.2 HSA 522.4 SSA 35.1

SGl12695.4 SG2 466.2 THA 2.66 EL1 4762.4 EL2 53.6 ALF 6.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 208.40 LAp -1.82

RC 316,569 ;L 25.76

PLAMETOCENTRIC COHIC

C3 10.071VHL 3o1¥3

LNCH AZMTH LNCH TIM(

82.18 10 43 46

97.82 12 52 29

100.00 13 59 47

100.00 12 19 g

110.00 16 34 35

110.00 12 O 59

FLIGHT T|ME 360.00 ARRIVAL DATE DEC 7 1965

DISTANCE 781.504 EARTH TO MARS

LOL 80.01 VL 35.127 GAL .07 AZL 67.61 HCA 229.64 SN& 188.29 ECC .21783 INC 2.3679 Vt 30.251

LOP 309.82 VP 23.850 GAp -11.01 AZP 91.54 TAL .39 TAp 250.22 RCA 147.28 APO 229.31 V2 26.294

GP -6.28 ZAL 65.96 ZAF 39.19 ET3 171.53 ZA( 61.57 ETE 176.07 ZAC 79.15 ETC 257.13 CLp 38.76

DLA 29.29 RAL 177.70 RAD 8567.4 VEL 11.466 PTH 1.99 VHp 4.613 DpA .25 RAp 16_.60 ECC 1.1657

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

5593.39 -23.75 138.95 36.07 72.35 11 43 40 2993.4 -25.94 130.89

3177.46 -23.73 108._2 36.07 72.31 13 45 26 2577.5 -25.93 100.36

2961.78 -27.16 93.49 57.11 77.02 14 49 8 2361.8 -28.68 85.01

3284.31 -20.41 115.02 54.76 67.67 13 13 53 2684.3 -23.26 107.38

2476.86 -34.02 57.86 36.26 86.49 17 15 52 1876.9 -34.14 46.62

3341.66 -14.22 $I6.09 31.46 56.56 12 56 32 2742.0 -16.27 109.32

DIFFERENTIAL CGRRECT|ONS

TD( 2.5102 1114 1.1409 TC-18.5368 BAU 2.4966

ROE .2875 RRA .1884 RC3 -.5093 FAU .18955

FOE 1.2551 FRA 1.8758 FC-16.2780 B_P 44392

80E 2.5266 BRA 1.1563 6C519.5437 FSP 3121

N|D-(OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_712827.1 SGR 72513 S63 973.4 ST 4600.8 SR 532.2 SS 1021.8

RRT .7607 RRF .7377 RTF .9755 CRT .9961 CRS -.9629 CST -.9486

$6812847.6 R23 -.0081 R13 .9755 LsA 4732.1 NSA 317.1 SSA 35.6

SGlI2839.O Sr_ 470.4 THA 2.47 EL1 4631.2 ELI 46.8 ALF 6.$7

FLIGHT TIN[ 362.D0 ARRIVAL DATE DEC 9 1965

EARTH TO MARS

INC 2.3532 vl 30.251

APO 229.57 V2 26.314

ETC 257.08 CLP 36.07

RAp 168.19 ECC 1.1651

INJ 2 LAT INJ 2 LONG

-25.13 117.86

-25.12 112.66

-29.50 77.72

-20.90 113.72

-33.99 45.26

-16.87 111.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12944.9 SrA 709.0 563 956.5 ST 4472.7 SR 524.T SS 964.5

RRT .7299RRF .7126 RTF .9732 CRT .9967 CRS -.9442 CST -.9325

S6812064.3 R23 .0032 R13 .9732 LSA 4592.7 MSA 341.8 SSA 36.3

S6112955.2 SG2 485.0 THA 2.29 EL1 4503.2 EL2 42.1ALF 6.67

LAUNCH DATE DEC 12 1964

H1ELIOCEHTRIC CONIC

RL 147.28 LAL .DO

Re 206.24 LAp -1.63

RC 317.480 GL 25.44

PLAMETOCENTRIC CONIC

C3 10.032 VHL 3.167

LNCH AZMTH LNCH TIME

88.74 11 42 54

91.26 12 3 51

IO0.DD 14 65 24

100.00 11 54 2

110.00 IG 52 14

110.00 11 53 42

DISTANCE 785.661

LOL 80.01 VL 33.134 GAL -.07 AZL 87.65 HCA 231.08 SMA t88.42 ECC .21856

LOP 311.07 t_p 23.681 GAP -11.09 AZP 91.48 TAL 359.61 TAp 230.70 RCA 147.28

GP -6.09 ZAL 87.30 zAP 38.48 ETS 171.36 ZAE 60.37 ST( 176.05 ZAC 79.45

DLA 26.34 RAL 179.02 RAD 6567.4 VEL 11.464 PTH 1.99 VHP 4.678 DpA .20

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIi4£-PO CST TIM

3418.60 -23.02 125.86 37.08 72.99 12 39 55 2818.6

3350.73 -23.00 120.89 37.08 72.97 12 59 41 2750.7

2862.06 -28.49 86.38 38.51 80.53 15 23 6 2262.t

3382.50 -17.75 121.10 34.96 65.55 12 $0 25 2782.5

2433.T6 -34.15 54.50 39.15 86,48 17 32 49 1833.8

3383.57 -12.73 118.39 32.17 58.01 12 50 5 2783.6

DIFFERENTIAL C_RRECTIONS

TOE 2.4241 TRA 1.3068 TC-16.753_ BAu 2.5t59

ROE .2822 RRA .1955 RC3 -.4481 FAU .17956

FOE 1.1157 FRA 2.0095 FC-15.4948 BSP 45197

BID( 2.4405 8RA 1.3213 BC318.7566 FSP 3125

LAUNCH DATE DEC 12 1964

HELIOCENTRIC COMIC

RL 147.28 LAL .00

RP 208.09 LAP -1.84

RC 318.567 GL 25.09

PLANETOCEMTRIC CONIC

C3 10.006 VHL 3.164

LMCH AZHTH LMCH TIM(

90.00 13 2 46

90.00 10 54 39

100.00 15 2 44

100.00 11 37 22

110.00 17 9 9

110.00 11 47 26

FLIGHT TIN[ 364.00 ARRIVAL DATE DEC 11 1965

DISTANCE 790.021 EARTH TO MARS

LOL 60.01 VL 33.142 GAL -.21 AZL 87.68 HCA 232.54 SHA 188.55 ECC .21892 IMC 2.3197 vl 30.251

LOP 312.33 VP 23.911 GAP -11.18 AZP 91.42 TAL 358.83 TAp 231.16 RCA 147.27 Apo 229.85 V2 26.332

GF -5.91 ZAL 88.79 ZAP 57.79 ET6 171.59 ZA( 59.39 ETE 176.04 ZAC 79.74 ETC 257.02 CLP 37.39

DLA 27.38 RAL 180.35 RAD 8567.4 VEL 11.463 PTH 1.gg VHp 4.T45 DpA .15 RAp 168.76 ECC 1.164T

L-1 TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5175.31 -26.41 tog. Or 59.23 79.40 13 55 41 2575.5 -27.61 100.54

5593.06 -18.22 136.79 36.64 67.94 11 54 32 2993.1 -21.06 129.26

2788.57 -29.19 81.03 59.71 83.26 15 49 13 2188.6 -29.82 72.28

3455.05 -15.65 125.46 35.44 64.20 12 34 57 2855.0 -18.99 118.27

2392.98 -34.18 51.32 40.03 90.36 17 49 2 1793.0 -33.75 42.10

3423.39 -11.29 120.57 32.94 57.52 12 44 30 2823.4 -15.49 113.99

DIFFEREMTIAL C.CRRECTION8

TOE 2.3356 "IRA 1.4560 TC-lg.D300 BAU 2.5468

ROE .2776 RRA .1972 RC3 -o4010 FAU .17292

FOE .9623 FRA 2.QSTt FC-14.9564 6_P 45625

BOE 2,3520 BRA 1.4693 BC319.0343 FSP 2978

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_113102.9 S_R 692.1 SG3 906.2 ST 4337.9 SR 517.2 SS SST.S

RRT .7031 flRF .6843 RTF .9738 CRT .9973 CRS -.9243 CST -.9195

_13121.2 R23 -.0019 R13 .9738 LSA 4446.3 MSA 346.6 SSA 36.8

Sd_113112.0 SG2 491.8 THA 2.13 EL1 4368.4 EL2 38.0 ALF 6.70

LAUNCH DATE DEC 12 1964 FLIGHT TIN[ 366.00

MELIOCENTRIC CCNIC

RL 147.28 LAL .OO

RP 207.93 LAp -1.84

RC 319.247 _ 24.73

PLANETOCENTWIC CONIC

C3 9.999 Vt,iL 3.162

LNCH AZ14TN LMCH TIME

90.00 13 35 39

90.00 10 32 33

100.00 15 26 26

100.00 11 24 28

110.00 17 25 29

110.00 11 41 54

ARRIVAL DATE DEC 13 1965

DISTANCE 794.383

LOL 80.01 VL 35.149 GAL -.36 AZL 87.71 HCA 233.59 544A 188.68 ECC .21952

LOP 313.58 VP 23.940 GAP -11.27 AZP 91.36 TAL 358.02 TAp 231.61 RCA 147.26

GP -5.74 ZAL 90.30 ZAP 37.11 ETS 171.41 zAE 58.42 ETE 176.03 ZAC 80.04

DLA 26.39 RAL 181.70 RAD 6967.4 VEL 11.462 PTH 1.99 VHp 4.809 DPA .05

L-I T|I_ |NJ LAT |NJ t.QNG [NJ RT ASC [NJ AZ_ITH |NJ TIME PO CST TIN

3083,70 -27.39 102.49 40.56 82.53 14 27 3 2493.7

3684.30 -15.60 142.39 37.08 66.19 11 53 57 3084.5

2726.57 -29.60 76.46 40.82 85.63 16 11 52 2126.6

3516.66 -13.79 129.10 36.10 63.21 12 23 4 2916.7

2354.06 -34.12 48°26 40.95 92.16 18 4 43 1754.1

3461.94 -9.87 122,65 33.80 57.10 12 39 36 2861.9

MID-C(_)RSlE EXECUTION ACCURACY

SGT13253.7 S6R 675.7 SG3 871.5

RRT .6726 RRF .6529 RTF .9735

9;813250.9 R23 -.0036 ill3 .9735

S6113241.5 S;2 499.7 THA 1.97

DIFFERENTIAL CCRRECTIONS

TOE 2.2352 "IRA 1.61L_ TC-19.2418 BAU 2.5726

ROE .2731 RRA .1994 RC3 -.3501 FAU .16516

FOE .6390 FRA 2.0766 FC-14.2995 BSP 46110

BOE 2.2518 BRA 1.6252 BC31_.2450 FSP 2871

EARTH TO MARS

]NC 2.2872 vl 30.251

AlSO 230.10 V2 26.349

ETC 256.97 CLP 36.73

RAp 169.39 ECC 1.1646

INJ 2 LAT INJ 2 LONG

-28.14 93.90

-18.88 135.07

-29.89 67.67

-17.28 122.04

-33.45 39.10

-14.13 116.15

OR61T DETERI41MATION ACCURACY

ST 4182.6 SIN 509.4 SS 828.7

CRT .9972 CRS -.8930 CST -.8986

LSA 4279.1NSA 358.1 SSA 37.4

EL1 4213.3 EL2 37.6 ALF 6.93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 207.79 LAP -1.84

RC 320.122 GL 24.37

PLANE_OCENTRIC CONIC

C3 10.005 VHL 3.163

LNCH AZMTN LNCH TIME

90.00 14 2 21

90.00 10 16 46

1OO.00 15 47 58

100.00 11 13 50

110.00 17 41 21

110.00 11 36 56

FLIGHT TIME 388.00 ARRIVAL DATE DEC 15 1965

DISTANCE 798.747 EARTH TO MARS

LOt. 60.01 VL 33.158 GAL -.50 AZL 87.74 HCA 234.84 SHA 188.81 ECC .22015 INC 2.2559 VI 30.251

LOP 314.85 VP 23.969 GAP -11.35 AZP 91.30 TAL 357.21 TAp 232.05 RCA 147.25 Apo 230.38 V2 26.366

GP -5.58 ZAL 91.85 ZAp 38.46 ETS 171.43 ZA( 57.47 ET( 176.02 ZAC 80.32 ETC 256.92 CLP 36.09

OLA 25.39 RAL 183.07 RAD 6567.4 VEL 11.483 PTH 1.99 VHp 4.877 DpA -.05 RAp 170.01ECC 1.1647

L-1 TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA7 INJ 2 LONG

3011.92 -27.92 97.30 41.77 85.08 14 52 33 2411.9 -28.31 88.65

3756._3 -13.77 146.71 37.74 65.01 11 19 22 3156.3 -17.03 139.54

2671.40 -29.82 72.38 41.91 87.77 16 32 30 2071.4 -29.81 63.57

3572.08 -12.07 132.31 36.88 62.44 12 13 22 2972.1 -15.66 125.36

2318.68 -33.99 45.37 41.84 93.88 18 19 58 1716.7 -33.08 36.24

3499.59 -8.47 124.67 34.73 56.76 12 35 16 2899.6 -12.79 118.24

DIFFERENTIAL CORRECTIONS

TOE 2.1370 "IRA 1.7778 TC-19.4310 8AU 2.5994

ROE .2697 RRA .2012 RCS -.3034 FAU .15819

FOE .7141 FRA 2.1094 FC-13.8884 BSP 46551

BOE 2.1540 BRA 1.7891 8C319.4334 FSP 2744

LAUNCH DATE OEC 12 1964

HELIOCENTRIC C._|C

NID-C.OURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SG713371.4 SGR 662.1 SG3 840.1 ST 4032.9 SR 503.4 SS 771.2

RRT .6426 RRF .6214 RTF .9732 CRT .9964 CRS -.8842 CST -.8751

SG613387.8 fl23 -.0063 R13 .9732 LSA 4120.0 MSA 369.0 SSA 37.8

8G113378.2 SG2 507.0 THA 1.83 EL1 4063.9 EL2 42.1 ALF 7.09

FLIGHT TIM( 370.00 ARRIVAL DATE DEC 17 1965

DISTANCE 803.111 EARTH TO MARS

RL 147.28 LAL .00 L(_. 80.01VL

RP 207.68 LAp -1.85 LOP 316.09 VP

RC 320.992 GL 23.99 GP -5.42 ZAL

PLANETOCENTRIC CONIC

C3 10.026 VHL 3.167 DLA

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 14 25 56 2950.15 -28.20

90.00 10 4 12 $818.99 -11.94

100.00 16 8 4 2620.88 -29.89

100.00 11 4 45 3628.49 --10.43

110.00 17 56 51 2280.56 -53.79

110.00 11 32 28 3538.58 -7.08

DIFFERENTIAL CORRECTIONS

TOE 2.0322 TRA 1.9477 TC-19.5841 8AU 2.6257

HOE .2870 RRA .2026 RCS -.2574 FAU .15114

F0E .5909 FRA 2.1348 FC-18.0485 8SP 47061

BDE 2.0497 BRA 1.9582 8CS19.58§8 FSP 2650

53.164 GAL -.65 AZL 87.77 HCA 236.10 SNA 188.95 ECC .22081 INC 2.2253 vl 30.251

23.996 GAP -11.44 AZP 91.24 TAL 358.38 TAp 232.48 RCA 147.23 APO 230.67 V2 26.381

93.43 ZAP 35.82 ET8 171.45 ZAE 56.54 ETE 176.01 ZAC 80.61 ETC 258.86 CLP 55.46

24.36 RAL 184.45 RAO 6567.4 VEL 11.464 PTH 1.99 VHp 4.945 DpA -.16 RAp 170.65 ECC 1.1650

INJ LONG INJ RT ASC INJ AZMTN INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

92.80 42.93 87.51 15 15 7 2350.1 -28.27 84.15

150.40 38.54 64.13 11 7 51 3219.0 -15.32 145.35

68.82 42.98 89.75 16 51 45 2020.9 -29.61 59.83

135.25 37.78 81.85 12 5 9 3023.5 -14.12 128.40

42.57 42.77 95.52 18 34 51 1680.6 -32.65 53.51

126.64 $5.73 56.47 12 31 25 2936.6 -11.44 120.26

MID-COURSE EXECUTION ACCURACY oR81T DETEI_|NATION ACCURACY

86T13502.7 9GR 649.5 SG3 807.8 ST 3873.7 SR 498.0 SS 717.7

RRT .6106 RRF .5879 RTF .9730 CRT .9944 CRS -.8024 CST -.8451

SG613518.4 R23 -.0090 R13 .9730 LSA 3952.4 HSA 581.4 SSA 38.2

86113508.6 SG2 514.1 THA 1.68 ELI 5905.2 EL2 52.1 ALF 7.29

LAUNCH DATE DEC 12 1964

HELIOCENYMIC CONIC

RL 147.28 LAL .00

RP 207.54 LAp -1.85

RC 521.856 GL 23.61

PLANEYOCENTRIC CONIC

C3 10.067 VHL 3.178

LNCH AZNTH LNCH TIME

90.00 14 47 35

90.00 9 53 40

100.00 16 27 6

100.00 10 58 50

110.00 18 12 0

110.00 11 28 26

FLIGHT TIME 572.00 ARRIVAL DATE DEC 19 1965

LOL 80.01VL

LOP 317.35 VP

GP -5.27 ZAL

DISTANCE 807.477 EARTH TO MARS

53.171 GAL -.81AZL 87.80 HCA 237.36 SMA 189.08 ECC .22152 INC 2.1956 Vl 50.251

24.022 GAP -11.33 AZP 91.18 TAL 355.54 TAp 232.90 RCA 147.20 Apo 250.97 V2 26.596

95.04 ZAP 35.19 ETS 171.47 ZAE 55.62 ETE 176.00 ZAC 80.89 ETC 256.81CLP 34.85

DLA 23.53 RAL 185.65 RAD 6567.4 VEL 11.463 PTH 1.99 VHp 5.014 DPA -.29 RAp 171.29 ECC 1.1657

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2894.66 -28.31 88.74 44.07 89.54 13 35 49 2294.7 -28.10 80.08

3876.04 -10.22 159j71 39.45 63.45 10 58 16 3276.0 -15.71 146.76

2573.79 -29,85 65.12 44.05 91.59 17 9 59 1973.8 -29.31 56.56

$672.14 -8.86 138.00 36.73 61.33 11 58 2 3072.1 -12.62 151.23

2245.60 -33.53 39.87 43.72 97.10 18 49 23 1645.6 -32.18 30.90

3573.10 -5.71 128.57 36.80 56.24 12 27 59 2973.1 -10.10 122.24

DIFFERENT1AL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9243 TRA 2.1238 TC-19.7017 8AU 2.6517 86T13631.8 9GR 638.7 SGS 776.3 ST 3713.0 SR 493.6 SS 673.1

ROE .2651RRA .2087 RCS -.2134 FAU .14430 RRT .5777 RRF .5535 RTF .9728 CRT .9907 CRS -.7577 CST -.8100

FOE .4765 FRA 2.1558 FC-12.4095 BSP 47535 96613648.6 R23 -.0114 R13 .9728 LSA 3784.9 NSA 395.4 SSA 58.5

90E 1.9425 8RA 2.1996 BCS19.7029 FSP 2546 S6113636.6 SG2 521.2 THA 1.55 EL1 3745.1 EL2 66.6 ALF 7.51

LAUNCH DATE DEC 12 1964

HELIOCENTRIC C(3qlC

RL 147.28 LAL .00 LOL 80.01 VL 53.179 GAL

FLIGHT TIM( 374.00 ARRIVAL DATE DEC 21 1965

DISTANCE 811.842 EARTH TO MARS

-.97 AZL 87.63 HCA 238.62 St4A 189.22 ECC .22226 INC 2.1667 vl 30.251

RP 207.42 LAP -1.85 LOP 318.61 VP 24.048 GAP -11.61 AZP 91.13 TAL

RC 322.714 GL 28.22 GP -5.13 ZAL 96.67 ZAP 34.59 ET9 171.49 ZAE

PLAN£TOCENTRI C CONIC

CS 10.124 VHL 5.182 DLA 22.27 RAL 187.25 RAD 6567.4 VEL 11.468 PTH

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 7 51 2843.60 -28.29

90.00 9 44 35 3929.36 -8.59

100.00 16 45 18 2529.38 -29.72

100.00 10 49 49 3718.81 -7.32

110.00 18 26 51 2211.87 -33.21

110.00 11 24 45 3609.L_9 -4.33

DIFFERENTIAL CORRECTIONS

TOE 1.8142 TRA 2.3092 TC-19,7797 8AU 2.6772

flOE .2641 RRA .2047 RC3 -.1714 FAU .13766

FOE .3716 FRA 2.1794 FC-11.7717 BSP 47990

BDE 1.8334 BRA 2.3185 BC319_7804 FSP 2441

354.69 TAp 233.30 RCA 147.16 APO 231.27 V2 26.409

54.71 ETE 175.99 ZAC 81.16 ETC 256.75 CLp 34.25

1.99 VHP 5.084 DpA -.43 RAP 171.95 ECC 1.1666

INJ LONG INJ RT kSC |NJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

85.01 45.20 91.22 15 55 15 2243.6 -27.82 76.38

156.77 40.46 62.91 10 50 4 3329.4 -12.15 149.90

61.83 45.14 93.32 17 27 28 1929.4 -28.95 53.11

140.61 39.78 60.94 11 51 48 3118.8 -11.14 183.91

37.27 44.71 98.61 19 3 43 1611.7 -31.67 28.58

130.47 37.93 56.06 12 24 54 3009.3 -8.76 124.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T13758.6 SGR 629.9 SG3 746.0 ST 3554.3 SR 490.4 SS 659.2

RRT .5442 RRF .5194 RTF .9725 CRT .9846 CRS -.6602 CST -.7708

8G613773.0 R23 -.0128 R13 .9725 LSA 3620.9 NSA 411.8 SSA 56.7

S6113782.8 SG2 528.3 THA 1.43 EL1 3587.0 EL2 85.0 ALF 7.74

2022



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19645

LAUNCH 0ATE DEC 12 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 23 1865

HELIOCENTRIC CONIC

RL 147.28 LAL .OD

RP 207.31 LAP -1.85

RC 323.$68 ;L 22.81

PLANETOCENTRIC C(_ilC

C3 19.199 VHL 3.194

LNCH AZNTH LNCH TIME

90.00 15 27 6

90.00 9 36 34

100.00 17 2 51

100.00 10 43 31

110.00 18 41 27

110.00 11 21 24

DISTANCE 816.208 EARTH TO MARS

LOL 80.01 VL 33.187 &AL -1.19 AZL 87.86 HCA 259.88 SMA 189.36 ECC .22304 INC 2.1386 Vl 30.251

LOP 319.87 VP 24.072 GAP -11.70 AZP 91.07 TAL 553.82 TAp 253.70 RCA 147.12 APO 231.59 V2 26.422

GP -5.00 2AL 96.33 ZAP 33.99 ET9 171.50 ZAE 53.82 ETE 175.99 2AC 81.44 ETC 256.70 CLP 33.67

DLA 21.21 RAL 188.66 RAD 6567.4 VEL 11.471 PTH 1.99 VHp 5.155 DpA -.59 RAp 172.82 ECC 1.1679

L-I TIM( INJ LAT INJ L(_IG INJ RT A$C INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2795.91 -26.17 81.53 46.34 92.96 16 15 42 2195.9 -27.47 72.93

3880.03 -7.00 159.65 41.54 62.49 10 42 54 3380.0 -10.63 _52.85

2487.18 -29.52 58.71 46.24 94.95 17 44 18 1887.2 -28.52 50.05

3763.99 -5.82 143.13 40.90 60.63 11 46 15 3164.0 -9.69 136.48

2178.66 -32.65 34.77 45.73 100.05 19 17 46 1578.7 -31.11 25.97

3645.26 02.96 132.36 39.t3 55.93 12 22 9 3045.3 -7.41 126.10

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACy (_EBIT DETERMINATION ACCURACY

TOE 1.GS94 TRA 2.4_4 TC-19.8182 BAU 2.7025 SG716891.0 SG4t 621.8 SG3 715.2 ST 3594.4 SR 487.6 SS 611.0

flOE .2637 RRA .2052 RC5 -.1308 FAU .15104 RRT .5099 RRF .4834 RTF ,9722 CRT .9751 CRS -.5864 CST -.7258

FOE .2690 FRA 2.1931 FC-11.1232 9SP 48456 S6913894.9 R29 -.0149 R13 .9722 LSA 3456.5 MSA 430.3 SSA 38.7

BOE 1.7198 BRA 2.5078 9C319.8196 FSP 2347 S6115884.6 SG2 534.9 THA 1.31 EL1 3427.6 ELZ 107.0 ALF 7.98

LAUNCH DATE DEC 12 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CONIC

RL 147.28 LAb .DO

RP 207.21 LAp -1.85

RC 524.413 GL 22.40

PLANETOCENTRIC CONIC

C3 10.294 VHL 5.208

LNCH AZ1NTH L.NCH TXME

90.00 15 45 55

90.00 9 29 25

100.00 17 19 51

100.00 10 57 49

110.00 18 $5 49

110.00 II -18 19

DISTANCE 620.573

LOL 80.01 VL 53.194 GAL -1.29 AZL 87.89 HCA 241.14 SNA 189.49 ECC

LOP 521.13 VP 24.098 GAP -11.79 AZP 91.02 TAL 552.94 TAp 234.08 RCA

GP -4.87 ZAL 100.01 ZAP 33.41 (TS 17t.52 ZN[ 52.94 ETE 175.98 ZAC

OLA 20.13 RAi. 190.07 RAD 6567.4 VEL 11.475 PTH 1.99 VHp 5.228 DpA -.76

L-I T|NE INJ LAT XNJ LONG INJ RT ASC INJ AZMTH |NJ TXME PO CST TIN

2750.90 -27.97 78.25 47.50 94.59 16 51 24 2150.9

4028.76 -5.46 162.40 42.7D 62.17 10 36 54 5428.8

2448.85 -29.24 55.74 47.36 96.49 18 0 38 1846.8

3809.06 -4.54 145.56 42.09 60.40 11 41 16 5208.1

2148.57 -52.44 52.35 46.78 101.42 19 31 36 1546.6

3681.08 -1.60 154.25 40.56 55.85 12 19 40 3081.1

DIFFERENTIAL CGRRECTI(_iS

TOE 1.5823 TRA 2.6977 TC-19.0224 9AU 2.7281

ROE .2841 RRA .2055 RC5 -.0950 FAU .12482

FOE .1752 FflA 2.2073 FC-10.4972 B$P 48944

BOE 1.6042 8RA 2.7055 9C318.8227 FSP 2256

EARTH TO MARS

.22386 XNC Z.1111 vl 30.251

147.07 AlSO 231.91 V2 28.454

81.71ETC 256.65 CLP 53.10

RAp 173.51 (CC 1.1694

INJ 2 LAT INJ 2 LONG

-27.04 69.71

-9.15 155.66

-28.04 47.14

-8.25 138.96

-30.55 23.66

-6.07 127.99

ORDIT DETERMINATION ACCURACY

ST 5240.2 SiR 485.9 $$ 593.2

CRT .9615 CRS -.4652 CST -.8814

LSA 5298.7 NSA 451.2 SSA 38.7

ELI 3273.7 ELI 132.4 ALF 8.22

MID-COURSE EXECUTION ACCURACY

_;T14003.8 SGR 615.4 SG5 686.3

RRT .4754 RRF .4481 RTF .9719

S6814017,5 R23 -.0166 R13 .9718

S6114006.9 _2 541.5 THA 1.20

LAUNCH OAYE DEC 12 1_4 FLI 6HT TIN( 580.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC C(_41C

RL 147.28 LAL .OD

RP 207.12 LAp -1.85

RC 325.253 GL 21.87

PLANEYOCENTRIC CONIC

C3 10.410 VHL 3.226

LNCH AZNTM LMCH TIME

90.00 16 5 20

90.00 g 22 57

100.00 17 36 22

100.00 10 32 36

110.00 19 9 57

110.00 11 15 30

DISTANCE 624.958 EARTH TO MARS

LOL 80.01 YL 55.202 GAL -1.46 AZL 67.92 HCA 242.40 SNA 189.65 ECC .22472 INC 2.0845 vl 50.251

LOP 522.40 VP 24.118 GAP -11.88 AZP 90.97 TAt. 352.05 TAp 234.45 RCA 147.02 Apo 232.25 V2 26.444

GP -4.75 ZAL 101.71 ZAP 32.85 ET5 171.55 ZAE 52.08 ET( 175_97 ZAC 81.98 ETC 256.59 CLP 32.54

DLA 19.04 RAL 191.49 RAO 6567.4 VEL 11.480 PTH 2.00 VHP 5.501 OpA -.94 RAp 174,00 ECC 1.1713

L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME I_) CST TIN INJ 2 LAT INJ 2 LONG

2709.14 -27.70 75.15 48.68 96.12 16 48 28 2108.1 -26.56 66.67

4076.01 -5.95 165.06 45.94 61.94 10 50 55 5476.0 -7.68 158.36

2408,13 -28.91 52.91 48.51 97.94 18 16 30 1808.1 -27.51 44.39

5851.26 -2.89 147.94 45.34 60.25 11 36 47 5251.3 -6.83 141.37

2115.33 -51.99 30,02 47.86 102.73 19 45 12 1515.5 -29.91 21.43

3715.82 -.25 156.09 41.66 55.82 12 17 27 3116.8 -4.71 129.88

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 1.4630 TRA 2.9035 TC-19.7821 BAU 2.7551 $GT14122.6 $GR 610.1 SG3 657.2 ST 3094.2 SR 485.0 86 583.3

ROE .2652 RRA .2056 RC3 -,0565 FAU .11857 RRT .4405 RRF .4124 RTF .9714 CRT .9420 CflS -.5534 CST -.6400

FOE .0877 FRA 2.2171 FC5-9.8852 BSP 49411 SG614135.0 R23 -.0180 R13 .9713 LSA 3150.1 MSA 474.2 SSA 38.5

BOE 1.4869 9RA 2.9108 8C319.7822 FSP 2166 S6114125.2 SGZ 547.7 THA 1.09 EL1 3127.8 EL2 161.1 ALF 8.42

LAUt_(H DATE DEC 12 1964 FLIGHT TIME 382.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CC_IIC

RL 147.28 LAL .00

RP 207.04 LAP -1.84

RC 326.068 GL 21.54

PLAHETOCENTRXC CONXC

C3 10.547 VHL 3.248

LNCH AZMTH LNCH TIHE

90.00 16 20 33

90.00 9 17 4

100.00 17 52 28

100.00 10 27 49

110.00 19 25 52

110.00 11 12 55

DIFFERENTIAL CGRRECTION8

TOE 1.3404 TRA 5.1162 TC-19.6986 BAU 2.7776

RDE .2670 RRA .2055 RC5 -.0225 FAU .11249

FOE .0049 FRA 2.2221 FC3-9.2541 BSP 49881

SO( 1.3668 8RA 3.1229 8C319.6996 FSP 2077

DISTANCE 829.501 EARTH TO MARS

LOL 80.01VL 35.210 GAL -1.65 AZL 87.94 HCA 245.67 SNA 189.77 ECC .22565 INC 2.0580 vl 30.251

LOP 325.66 VP 24.159 GAP -11.97 AZP 90.91TAL 351.14 TAp 234.80 RCA 146.96 APO 252.59 v2 26.454

GP -4.64 ZAL 105.43 ZAP 52.50 ET9 171.53 ZAE 51.23 ETE 175.96 ZAC 82.24 ETC 256.54 CLP 32.00

OLA 17.94 RAL 192.91RAO 6567.4 VEL 11.486 PTH 2.00 VHp 5.375 DpA -1.13 RAp 174.70 ECC 1.1736

L-I TIME |NJ LAT XNJ LONG XNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2667.52 -27.57 72.21 49.89 97.56 17 5 0 2087.3 -26.04 63.79

4122.12 -2.47 167.64 45.25 61.78 10 25 46 3522.1 -6.23 160.97

2570.89 -28.55 50.21 49.69 99.51 18 31 59 1770.9 -26.95 41.76

5895.78 -1.45 150.28 44.66 60.14 11 52 45 5295.8 -5.41 143.73

2084.91 -31.52 27.78 46.98 105.98 19 58 57 1484.9 -29.27 19.29

5752.52 1.14 137.95 43.05 55.85 12 15 27 3152.5 -3.35 131.75

MID-COURSE ExI[CUTION ACCuRACy ORBIT DETERNINATION ACCURACY

SGT14257.3 SGR 605.8 863 628.7 ST 2957.2 SR 484.7 SS 580.2

RRT .4056 RRF .5764 RTF .9708 CRT .9154 CR$ -.2400 CST -.6043

66814250.2 R23 -.0197 R13 .9708 LSA 3010.9 MSA 49g.6 SSA 38.1

$6114259.4 $62 553.6 THA .99 EL1 2gg0.5 EL2 192.9 ALF 8.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. l. 1964)

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .DO

RP 206.96 LAP -1.84

RC 326.917 GL 21.09

PLANETOCEMTRIC CONIC

C3 10.70G VHL 3.272

LNCH AZMTH LNCH TIME

90.00 16 37 17

90.00 9 11 40

100.00 18 8 12

100.00 10 23 25

110.00 19 37 35

110.00 11 10 31

FLIGHT TIME 384.00 ARRIVAL DATE DEC 31 1965

DISTANCE 833.682 EARTH TO MARS

LOt. 80.01 VL 35.218 GAL -1.80 AZL 87.97 HCA 244.93 SMA 189.91 ECC .22658 INC 2.0323 vl 30.251

LOP 324.95 VP 24.160 GAP -12.08 AZP 90.86 TAL 350.22 TAp 235.15 RCA 146.88 APO 232.95 V2 26.463

GP -4.53 ZAL 105.16 ZAP 31.76 ET8 171.54 ZAE 50.39 ET( 175.98 ZAC 82.51 ETC 256.48 CLP 31.47

DLA 16.83 RAL 194.33 RAD 6567.4 VEL 11.493 PTH 2.00 VHP 5.450 DpA -1.34 RAp 175.42 ECC 1.1762

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2628.21 -26.99 69.41 51.12 98.91 17 21 5 2028.2 -25.48 61.07

4187.32 -1.02 170.16 46.59 61.70 10 21 7 3567.3 -4.79 163.51

2335.00 -28.11 47.62 50.90 100.61 18 47 7 1735.0 -26.36 39.26

3935.76 -.02 152.58 46.04 60.11 11 29 1 3335.8 -4.00 146.03

2055.32 -31.01 25.62 50.14 105.16 20 11 51 1455.3 -28.62 17.24

5788.20 2.50 139.82 44.46 55.90 12 13 40 3188.2 -1.99 133.61

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2157 TRA 3.3360 TC-19.5815 8AU 2.8027 SGT14552.1 SGR 602.5 983 601.0 ST 2834.1 SR 483.2 SS 583.1

ROE .2696 RRA .2046 RC3 .0098 FAU .10659 RRT .3709 RRF .5409 RTF .9701 CRT .8802 CRS -.1315 CST -.5807

FDE -.0702 FRA 2.2236 FC3-8.6195 BSP 50355 SG814364.7 R23 -.0210 R15 .9701 LSA 2886.1 MSA 523.7 SSA 37.7

00( 1.2433 8RA 3.3423 BC319.5815 FSP 1992 S8114353.8 SG2 559.5 THA .89 EL1 2868.3 EL2 227.7 ALF 8.63

LAUNCH DATE DEC 12 1984 FLIGHT TIME 386.00 ARRIVAL DATE JAN 2 1966

DISTANCE 838.021 EARTH TO MARS

LOL 80.01 VL 33.226 GAL -1.98 AZL 87.99 HCA 246.20 SMA 190.06 ECC .22758 INC 2.0071 vl 30.231

LOP 326.20 VP 24.179 GAP -12.15 AZP 90.81 TAL 349.28 TAp 235.48 RCA 146.80 Apo 233.31 v2 26.471

GP -4.42 ZAL 106.90 ZAp 31.24 ETS 171.54 zAE 49.56 ETE 175.95 ZAC 82.77 ETC 256.43 CLP 30.96

HELIOCENTRIC C_IC

RL 147.28 LAL .00

RP 206.89 LAP -1.84

RC 327.742 GL 20.64

PLANETOCENTRIC C_IC

C3 10.889 VHL 3.300 DLA 15.71RAL 195.75 RAD 8587.4 VEL 11.501PTH 2.00 VHP 5.527 DpA -1.55 RAp 176.14 ECC 1.1792

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A9C INJ AZ14TH INJ TIME

90.00 18 53 35 2590.67 -26.56 66.74 52.38 100.19 17 36 45

90.00 9 8 41 4211.79 .42 172.64 48.01 61.69 10 16 53

100.00 18 23 35 2300.39 -27.65 45.15 52.14 101.83 19 1 58

100.00 I0 19 21 3977.30 1.39 154.86 47.47 60.14 11 25 38

110.00 19 51 6 2026.58 -30.48 25.55 51.33 106.29 20 24 53

110.00 11 8 20 5823.89 3.66 141.68 45.92 56.01 12 12 3

DZFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0891 TRA 3.5638 TC-19.4241 8AU 2.8278 SGT14465.0 SGR 600.1 383 573.9

ROE .2729 RflA .2038 RC3 .0594 FAU .10089 RRT .3368 RRF .3056 RTF .9695

FOE -.1394 FRA 2.2199 FC3-8.0214 BSP 50810 SG814477.4 R25 -.0227 R13 .9695

606 1.1227 8RA 3.5696 0C319.4241 FSP 1907 SG|14466.4 8G2 565.0 THA .80

PO CST TIM INJ 2 LAT INJ 2 LONG

1990.7 -24.89 58.48

3611.8 -3.37 166.01

1700.4 -25.74 36.87

3377.3 -2.60 148.34

1426.6 -27.95 15.27

3223.9 -.63 135.47

ORBIT DETERMINATION ACCURACY

ST 2728.1 SR 486.5 SS 590.0

CRT .8350 CRS -.0292 CST -.5696

LSA 2778.6 MSA 552.3 SSA 37.1

ELI 2758.4 EL2 264.7 ALF 8.55

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .DO

RP 208.84 LAp -1.83

RC 328.562 GL 20.17

PLANETOCENTRIC CONIC

C3 11.097 VHL 3.331

LNCM AZMTH LNCH TIME

90.00 17 9 29

90.00 9 2 4

100.00 18 38 39

100.00 10 15 34

110.00 20 4 25

110.00 11 6 18

FLIGHT TIME 388.00 ARRIVAL DATE JAN 4 1966

DISTANCE 842.377 EARTH TO MARS

LOt. 80.01VL 33.255 GAL -2.16 AZL 88.02 HCA 247.46 SMA 190.20 ECC .22864 INC 1.9824 vl 30.281

LOP 327.46 vP 24.197 GAP -12.24 AZP 90.76 TAL 348.34 TAp 235.80 RCA 146.71APO 233.69 v2 26.477

GP -4.32 ZAL 108.64 ZAP 50.73 ETS 171.54 ZAE 48.75 ETE 175.94 ZAC 83.03 ETC 256.38 CLP 30.45

DLA 14.60 RAL 197.16 RAD 6567.4 VEL 11.510 PTH 2.00 VHp 5.604 DpA -1.78 RAp 176.87 ECC 1.1826

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2554.58 -26.10 64.20 53.68 101.38 17 52 3 1954.6 -24.27 56.01

4255.65 1.83 175.08 49.46 61.74 10 13 O 3655.7 -1.96 168.46

2266.98 -27.16 42.79 53.42 102.99 19 16 26 1667.0 -25.10 34.60

4018.48 2.78 157.12 48.95 60.23 11 22 35 3418.5 -1.20 150.60

1998.64 -29.93 21.56 52.57 107.54 20 57 44 1398.6 -27.26 13.38

3859.59 5.22 145.56 47.44 56.17 12 10 37 3259.6 .74 137.34

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9800 TRA 3.7987 TC-19.2259 BAU 2.8524 SG714573.6 SGR 598.5 SG5 547.3 ST 2641.3 SR 488.4 SS 600.4

ROE .2769 RRA .2024 RC3 .0672 FAU .09526 RRT .3028 RRF .2712 RTF .9886 CRT .7787 CRS .0840 CST -.5720

FOE -.2026 FRA 2.2146 FC3-7.4312 BSP 51273 SG,814585.8 R23 -.0237 R13 .9686 LSA 2690.6 MSA 578.5 SSA 36.5

BOE .9991 8RA 3.8041 BC319.2280 FSP 1827 SG114574.7 SG2 570.4 THA .71 EL1 2668.9 EL2 303.2 ALF 8.30

LAUNCH DATE DEC 12 1964 FLIGHT TIME 390.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRZC C_IC DISTANCE 846.729 EARTH TO MARS

RL 147.28 LAL .00 LOL 80.01 VL 33.241 GAL -2.35 AZL 88.04 HCA 248.75 SMA 190.54 ECC .22974 INC 1.9582 vl 30.251

RP 208.79 LAP -1.82 LOP 328.73 VP 24.215 GAP -12.34 AZP 90.71 TAt. 347.38 TAp 236.11 RCA 146.61 APO 234.07 V2 26.483

RC 329.376 GL 19.70 GP -4.22 ZAL 110.39 ZAP 30.23 ETS 171.54 ZAE 47.94 ETE 175.93 ZAC 83.29 ETC 256.33 CLP 29.96

PLANETOCENTRIC CONIC

C3 11.332 VHL 3.566 OLA 13.48 RAL 198.57 RAD 6567.4 VEL 11.520 PTH 2.01 VHP 5.683 DPA -2.01 RAP 177.62 ECC 1.1865

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 25 1 2519.86 -25.62 61.78 55.00 102.50 18 7 1 1919.9 -23.84 53.67

90.00 8 57 48 4299.00 3.23 177.51 51.01 61.65 10 9 25 3699.0 -.56 170.$8

100.00 18 53 26 2234.75 -28.65 40.55 54.73 104.07 19 30 40 1634.8 -24.45 32.42

100.00 10 12 5 4059.34 4.16 159.37 50.49 60.37 11 19 43 3459.3 .18 152.84

110.00 20 17 32 1971.56 -29.36 19.65 53.84 108.54 20 50 24 1571.6 -26.38 11.58

110.00 11 4 28 3895.30 8.57 145.44 49.00 56.38 12 9 21 3295.3 2.10 139.20

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8300 TRA 4.0414 TC-18.9927 BAU 2.8773 80714681.2 SGR 597.5 983 521.4 ST 2578.0 SR 490.8 SS 612.2

flOE .2816 RRA .2007 RC5 .0925 FAU .08982 RRT .2697 RRF .2369 RTF .9877 CRT .7113 CRS .1488 CST -.5853

FOE -.2607 FRA 2.2035 FC3-6.8621 BSP 51716 S8814695.4 R23 -.0254 R13 .9677 LSA 2626._ MSA 603.0 SSA 35.7

BOE .8763 BRA 4.0464 8C318.9929 FSP 1747 S8114682.1 SG2 575.4 THA .65 EL1 2602.0 EL2 34_.8 ALF 7.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .DO

RP 206.75 LAp -1.82

RC 330.190 GL 18.22

FLANETOCENTRIC CONIC

CS 11.594 VHL 3.405

LNCH AZMTH LNCN TIME

90.00 17 40 13

90.00 6 53 46

100.00 19 7 54

100.00 10 8 48

110.00 20 30 26

110.00 11 2 42

FLIGHT T|14( 3g2.00 ARRIVAL DATE JAN 8 1966

DISTANCE 851,078 EARTH TO MARS

LOL 80.01VL 53,249 GAL -2.54 AZL 88.07 HCA 250.00 SMA tg0.49 ECC .23090 IMC 1.9342 vl 30,251

LOP 330.00 Vp 24,231 GAp -12.43 A ZP 90.88 TAL 346.41 TAp 236.40 RCA 146.50 APO 234.47 V2 26,488

GP -4.15 ZAL 112.14 ZAp 29.74 ETS 171.54 Z_ 47.15 ETE 175.92 ZAC 83.55 ETC 256.28 CLP 28.48

OLA 12.37 RAL 199.98 RAD 6567.4 VEL 11.532 PTH 2.01 VHp 5.762 OpA -2.26 RAp 178.37 ECC 1.1908

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TII4[ PO CST TIM INJ 2 LAT INJ 2 LONG

2496.48 -25.10 59.46 56.36 103.55 18 21 40 1886.5 -22.98 51.43

4341.91 4.60 179.91 52.59 62.03 10 6 8 3741.9 .83 173.27

2203.66 -28.12 38.38 56.07 105.09 19 44 38 1603.7 -23.79 30.35

4099.93 S.$2 161.62 52.08 60.58 11 17 6 3499.9 1.36 135.07

1943.34 -28.79 17.83 55.14 109.28 21 2 53 1345.3 -25.89 9.85

3931.02 7.91 147.34 50.62 58.64 12 8 13 3331.0 3.46 141.07

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6969 TflA 4.2909 TC-18.7274 BAU 2.9028 SGT14787.2 SGR 597.2 SG3 496.1

ROE .28?1 flflA .1987 RC3 .1158 FAU .08451 RRT .2369 RRF .2033 RTF .9685

FOE -.3139 FRA 2.1891FC3-6.3107 9$P 52156 $r_14799.2 R23 -.0266 _13 .9665

BOE .7537 BRA 4.2958 BC318.7276 FSP 1669 S6114787.9 $62 580.2 THA .55

LAUNCH DATE DEC 12 1964 FLIGHT TIN( 394.00

HELIOCENTRIC CONIC DISTANCE 855,422

RL 147.28 LAL .00 LCA. 80.01VL 33,237 GAL -2.73 AZL 88.09 HCA 251.27 SlAA 190.63 [CC .23211

RP 206.71 LAp -1.81 LOP 331.27 VP 24.246 GAP -12.53 AZP 90.61 TAL 345.42 TAp 238.69 RCA 146.39

RC 331.000 GL 18.74 F_p -4.04 ZAL 113.68 ZAp 29.27 ETS 171.34 ZA( 46.37 ETE 175.91 ZAC 83.81

PLAN_TOCENTRIC CC_qlC

CS 11,883 VHL 3.447 DLA 11.26 RAL 201.37 RAO 6367.5 V(L 11.544 PTH 2.01VHp 5.843 DpA -2.51

LNCH AZMTH LNCH 7114( L-I TIM( INJ LAT INJ LONG |NJ RT ASC |NJ AZHTH INJ TIME PC) CST TIM

90.OO 17 55 6 2454.32 -24.57 57.26 57.75 104.$3 18 36 0 1854.3

90.00 6 50 1 4384.43 5.96 182.30 54.22 62.27 10 3 6 3784.4

100.00 19 22 7 2173.70 -25.57 36.32 S?.45 106.04 19 58 20 1573.7

100.00 10 5 42 4140.27 8.87 163.86 53.72 60.84 11 14 42 3540.3

110.00 ZO 43 11 1920.00 -28.21 18.09 56.49 110.16 21 15 11 1320.0

110.00 11 1 7 3968.74 9.24 149.24 52.27 $6.94 12 7 13 3366.7

DIFFERENTIAL CCRR(CTION8 NID-COURN( EXECUTION ACCURACY

TOE .3627 1WA 4.5483 TC-18.4289 BAU 2.9282 $GT14890.7 Sr_ 597.4 SG3 471.4

ROE .2932 RRA .1963 RC5 .1565 FAU .07953 RRT .2049 RRF .|704 RTF .9652

FOE -.3817 FflA 2.1703 FC3-5.7789 BSP 52590 SG914902.7 R23 -.0285 R13 .9652

BDE .8343 8RA 4.5525 8c3|8.4294 FSP 1592 SG114891.2 SG2 584.7 THA .47

ORBIT DETERMINATION ACCURACY

ST 2557.6 SR 493.8 SS 624.9

CRT .6330 CRS .2247 CST -.6087

LSA 2585.IMSA 624.3 SSA 34.9

EL1 2557.2 ELI 379.4 ALF 7.18

ARRIVAL DATE JAN 10 1966

EARTH TO MARS

INC 1.9108 Vl 30.251

APO 234.66 V2 26.492

(TC 256.24 CLP 29.01

RAp 179.13 ECC 1.1936

INJ 2 LAT INJ 2 LONG

-22.33 49.30

2.20 175.64

-23.12 28.$7

2.93 137.29

-25.20 8.21

4.82 142.94

ORBIT DETERMINATION ACCURACY

ST 2523.2 SR 497.3 SS 637.2

CRT .5461 CRS .2917 CST -.6389

LSA 2570.4 MSA 641.5 SSA 34.0

EL1 2538.2 EL2 414.2 ALF 6.31

LAUNCH DATE DEC 12 1964 FLIGHT T|M( 396.00

HELIOCENTRIC C(XMIC

RL 147.28 LAL .00

RP 206.69 LAp -1.80

RC 331.808 GL 18.25

PLANETOCENTRIC CONIC

C3 12.206 VHL 3.494

LNCH AZNTH LNCH TINS

90.00 18 9 41

90.00 8 48 30

100.00 19 $6 3

100.00 10 2 49

110.00 20 55 43

110.00 10 39 $9

ARRIVAL DATE JAN 12 1966

DISTANCE 659.761 EARTH TO MARS

LOL 80.01 VL 33.265 GAL -2.93 AZL 68.11 HCA 252.54 SMA 190.78 ECC .23339 INC 1.8875 Vi 30.251

LOP 332.54 VP 24.260 GAP -12.64 AZP 99.57 TAL 344.42 TAp 236.96 RCA 146.25 APO 235.31 V2 26.494

GP -3.96 ZAL 115.62 ZAP 28.60 ETS 171.53 ZA( 45.61 ETE 175.90 ZAC 84.07 ETC 256.19 CLP 28.55

DLA 10.15 RAL 202.78 RAD 6567.5 VEL 11.558 PTH 2.02 VHp

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2423.42 -24.03 55.16 59.18 105.45 18 SO 4

4426.59 7.29 184.69 55.90 62.56 10 0 17

2144.88 -25.0| 34.36 56.86 106.93 20 11 48

4160.38 6.19 166.10 55.41 61.15 11 12 29

1895.57 -27.62 14.43 57.66 110.99 21 27 18

4002.44 10.56 15|.17 53.98 57.30 12 6 21

DIFFERENTIAL CCRRECTION8

TOE .4281 TRA 4.8131 TC-18.0996 BAU 2.9538

ROE .2999 RRA .1935 RC3 .1533 FAU .07428

FOE -.4041 FRA 2.1474 FC3-5.2882 BSP 53019

BOE .3227 BRA 4.8170 6C318.1003 FSP 1519

LAUNCH DATE DEC 12 1964

MID-COURSE ExECuTION ACCURACY

$G714991.5 SGR 598.1 SG3 447.2

RRT .|738 RRF .|383 RTF .9637

SGBISO03.4 R23 -.029g R13 .9637

86114991.9 SG2 589.0 THA .40

5.925 OpA -2.77 RAp 179.90 ECC 1.2009

PO CST TIM INJ 2 LAT INJ 2 LONG

1623.4 -21.68 47.28

3826.6 3.55 178.00

1544.9 -22.46 26.49

3580.4 4.28 159.49

1295.6 -24.51 6.64

3402.4 6.17 144.82

OReIT DETERMINATION ACCURACy

ST 2534.5 SR 501.3 SS 648.2

CRT .4540 CRS .$506 CST -.6726

LSA 2582.2 MSA 633.2 SSA 35.1

EL1 2545.1EL2 444.8 ALF 5.29

FLIGHT TIN( 398.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC C(_IC

RL 147.28 LAL .00

RP 206.68 LAp -1.79

RC 332.609 64. 17.76

FLANETOCENTRIC CONIC

CS 12.560 VHL 3,344

LNCH AZI4TH LNCH TIM(

90.00 18 23 57

gO.DO 6 43 12

100.00 19 49 43

100.00 10 O 7

110.00 21 8 2

110.00 10 58 17

DISTANCE 864.095 EARTH TO MARS

LOL 80.01 VL 33,274 GAL -3.13 AZi. 08.14 HCA 253.8| S44A 190.93 ECC .23472 ]NC 1.8647 vt 30.231

LOP 333.81 VP 24.273 GAP -12.74 AZP 90.52 TN. 343.41 TAp 237.22 RCA 146.11 APO 235.74 V2 26.496

GP -3.88 ZAL 117.35 ZAp 28.35 ETS 171.53 ZA( 44.85 ETE 175.89 ZAC 84.33 ETC 256.15 CLP 28.11

DIFFERENTIAL CORRECTIONS

TOE .2915 TRA 5.0860 TC-17.7458 BAU 2,9800

ROE .$074 RRA .1904 RC3 .1720 FAU .06935

FOE -.4422 FRA 2.1207 FC3-4.7803 BSP 53432

BOE .4233 BRA 5.0896 6C317.7485 FSP 1444

DLA 9.06 RAL 204.13 RAD 6567.S VI[L 11.574 pTH 2.02 VHP 6.008 DpA -3.04 RAp 180.68 ECC 1.2067

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2393.74 -23.47 53.26 80.63 106.3| 19 3 $1 1793.7 -21.02 45.33

4468.42 8.59 187.07 57.62 62.91 9 57 40 3868.4 4.89 180.34

2117.13 -24.45 32.49 60.31 107.76 20 25 0 1517.1 -21.79 24.70

4220.27 9.49 168.34 57.14 61.52 11 10 27 3620.3 S.62 161.70

1872.05 -27.04 12.85 59.27 111.76 21 39 14 1272.1 -23.64 5.14

4038.11 11.86 |53.11 55.73 57.70 12 5 36 3438.1 7.52 146.71

M|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15091.6 _ $99.2 SG3 423.7 ST 2569.7 SR 505.7 SS 657.9

RRT .1433 RRF .1068 RTF .9620 CflT .3588 CRS .4029 CST -.7073

ST_615103.6 R23 -.03|6 R13 .9820 LSA 2618.3 MSA 659.9 SSA $2.2

S6115092.0 SG2 593.0 THA .33 EL1 2576.3 EL2 470.8 ALF 4.18
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LkUNCH DATE DEC 12 |964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC CONIC

RL 147.28 LAL .DO

RP 206.67 LAP -1.78

RC SSS.4O9 GL 17.27

PLANET(_.ENTR|C CONIC

C3 12.848 VHL 3.598

LNCH AZMYH LNCH TIME

90.00 18 37 $7

90.00 8 40 5

100.00 20 3 8

100.00 9 57 3S

110.00 21 20 10

110.00 10 $7 3

DIFFERENTIAL CCRRECTIO_IS

TOE .1547 TRA 5.3665 TC-17.3667 BAU 3.0064

ROE .3155 RRA .1869 RC3 .1865 FAU .06458

FOE -.4731 FRA Z.0902 FC3-4.3178 83P 53854

006 .3514 8RA 5.3697 8C317.3677 FSP 1374

DISTANCE 868.422 EARTH TO MARS

LOL 60.01VL 33.282 GAL -3.34 AZL 88.16 HCA 255.07 SEA 191.08 ECC .23612 INC 1.8422 Vl 30.251

LOP 335.08 VP 24.285 GAP -12.84 AZF 90.47 TAL 342.39 TAp 237.46 RCA 145.96 Apo 236.19 V2 26.497

GP -3.80 ZAL 119.07 ZAF 27.91ETS 17_.52 ZAE 44.10 ETE 175.87 ZAC 84.59 ETC 256.11CLP 27.67

OLA 7.97 RAL 205.50 RAD 6367.5 VEL 11.590 PTH 2.03 VHp 6.093 OPA -3.32 RAP 181.47 ECC 1.2131

L-I TIME INJ LAT INJ LONG INJ RT ASC tNJ AZMTH lNJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2365.26 -22.92 51.26 62.12 107.10 19 17 22 1763.3 -20.36 43.52

4509.94 9.67 189.43 59.40 63.32 9 55 IS 3909.9 6.21 182.68

2090.30 -23.88 30.71 61.78 108.53 20 37 59 1490.5 -21.13 23.00

4259.94 10.77 170.59 56.92 61.95 It 8 35 3659.9 6.94 163.90

1849.47 -26.46 11.35 60.72 112.48 21 50 59 1249.5 -23.18 3.72

4073.73 13.15 155.06 37.52 36.16 12 4 56 3473.7 8.85 148.61

MIO-COURS( EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT15189.3 SGR 600.6 363 400.8 ST 2627.1 SR 510.4 $$ 665.4

RRT .1139 RRF .0764 RTF .9600 CRT .2652 CR8 .4488 CST -.7404

SG81§201.2 R23 -.0334 R13 .9600 LSA 2676.9 MSA 661.6 SSA 31.3

$6113189.4 SG2 596.7 THA .26 EL1 2630.7 EL2 491.5 ALF 3.06

LALJ_iCH DATE DEC 12 1964 FLIGHT TIME 402.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 206.67 LAp -1.77

tiC 334.204 GL 16.77

PLAN(TOCENTRIC CONIC

C3 13.372 VHL 3.637

LNCH AZMTH LNCH TIME

90.00 18 51 40

90.00 8 37 8

100.00 20 16 18

100.00 9 55 11

110.00 21 32 5

110.00 10 55 54

DIFFERENTIAL CCRRECTIONS

TOE .0164 TRA 5.6561 TC-16.9643 BAU 3.0329

ROE .3243 RRA .1830 RC3 .1991 FAU .05991

FOE -.5033 FRA 2.0553 FC3-3.8788 BSP 54264

BOE .3248 BRA 5.6591 9C316.9653 FSP 1304

DISTANCE 872.742 EARTH

LOL 80.01 VL 33.290 GAL -3.55 AZL 88.18 HCA 256.34 SMA 191.23 ECC .23758 1NC

LOP $36.35 VP 24.296 GAP -12.95 AZP 90.43 TAL 341.35 TAp 237.69 RCA 145.79 APO

GP -3.73 ZAL 120.78 ZAP 27.48 ETS 171.51 ZAE 43.36 ETE 175.66 ZAC 84.84 ETC

TO MARS

1.8199 Vl 30.251

236.66 V2 26.497

256.07 CLP 27.24

DLA 6.90 RAL 206.85 RAO 6567.5 VEL 11.609 PTH 2.03 VHp 6.179 OpA -3.60 RAF 182.27 ECC 1.2201

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAY INJ 2 LONG

2337.97 -22.36 49.45 63.64 107.84 19 30 38 1736.0 -19.71 41.78

4551.16 11.12 191.83 61.21 63.79 9 53 0 3951.2 7.51 185.02

2064.98 -23.32 29.03 63.29 109.23 20 50 43 1465.0 -20.48 21.$8

4299.37 lZ.02 172.85 60.74 62.43 11 6 51 3699.4 8.24 166.11

1827.84 -25.89 9.93 62.19 113.15 22 2 33 1227.8 -22.53 2.38

4109.28 14.42 157.04 59.36 58.67 12 4 23 3509.3 10.17 150.32

MID-COURSI[ ExECuTION ACCURACY ORBIT OETERMXNATION ACCURACY

SGT15284.6 SGR 602.4 SG3 378.5 ST 2704.0 SR 515.5 SS 670.4

RRT .0854 RRF .0466 RTF .9577 CRY .1758 CRS .4897 CST -.7702

SG813296.5 R23 -.0355 R13 .9577 LSA 2755.1 MSA 659.6 SSA 30.3

$G115284.7 SG2 600.1 THA .19 EL1 2705.5 ELI 507.2 ALF 1.99

LAUNCH DATE DEC 12 1964 FLIGHT T|ME 404.00 ARRIVAL DATE JAN 20 1966

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 206.68 LAP -1.76

RC 334.896 GL 16.28

PLANETOCENTRIC CONIC

C3 13.633 VHL 3.719

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 5 7 2311.85 -21.60

90.00 8 34 22 4592.07 12.34

100.00 20 2g 14 2040.57 -22.76

1OO.O0 9 52 56 4338.58 13.25

110.00 21 43 48 1807.16 -25.33

110.00 10 54 51 4144.74 15.67

DIFFERENTIAL C_RRECTIONS

TOE -.1198 TflA 5.9525 TC-16.5473 8AU 3.0605

ROE .3337 RRA .1787 RC3 .2098 FAU .05337

FOE -.5285 FRA 2.0161 FC3-3.4650 BSP 54630

80E .3545 8RA 5.9§$2 8C316.5488 FSP 1233

OISTANCE 877.054 EARTH TO MARS

LOL 80.01 VL 33.298 GAL -3.76 AZL 88.20 HCA 257.61 SMA 191.37 ECC .23gll INC 1.7979 vl 30.251

LOP 337.62 VP 24.305 GAP -13.06 AZP 90.3g TAL 340.30 TAp 237.92 RCA 145.62 APO 237.13 V2 26.495

GP -3.66 ZAL 122.47 ZAP 27.06 ETS 171.30 ZAE 42.63 [TE 175.84 ZAC 85.10 ETC 256.03 CLP 26.63

OLA 5.84 RAL 208.19 RAD 6567.5 VEL 11.628 PTH 2.04 VHp 6.266 DpA -3.89 RAp 183.06 ECC 1.2277

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

47.74 65.19 108.53 lg 43 39

194.22 63.08 64.31 9 50 54

27.43 64.83 109.91 21 3 14

175.12 62.61 62.96 11 5 15

8.58 63.70 113.76 22 13 55

159.03 61.23 59.22 12 3 56

MID-COURSE EXECUTION ACCURACY

SGTIS378.9 SGR 604.3 SG3 356.8

RRT .0576 RRF .0174 RTF .9551

36815390.8 R23 -.O378 R13 .9551

36113378.9 SG2 603.3 THA .13

PO CST TIM INJ 2 LAT INJ 2 LONG

1711.9 -19.07 40.13

3992.1 8.78 187.35

1440.6 -19.84 19.83

3738.6 9.52 168.32

1207.2 -21.90 1.11

3544.7 11.47 152.44

ORBIT DETERMINATION ACCURACY

ST 2795.9 SR 520.7 SS 673.2

CRT .0914 CRS .5268 CST -.7964

LSA 2848.1 MSA 654.9 SSA 29.4

ELI 2796.4 ELI 518.5 ALF 1.01

LALJ_ICH DATE DEC 12 1964 FLIGHT TIME 406.00 ARRIVAL OATE JAM 22 1966

HELIOCENTRIC CCNIC

RL 147.28 LAL .00

RP 206.70 LAp -1.74

RC 335.784 GL 15.78

PLANI[TOC(NTRIC CONIC

C3 14.334 VHL 3.786

LNCH AZNTH LNCH TIME

90.00 19 18 18

90.00 8 ]1 44

100.00 20 41 54

100.00 9 50 49

110.00 21 55 19

110.00 10 53 54

OIFFERENTIAL COmRECT|ONS

TOE -.2381 TRA 6.2577 TC-16.1149 8AU 3.0885

ROE .3437 RRA .1740 RC3 .2|87 FAU .03093

FOE -.3487 FRA 1.9732 FC3-3.0762 864P 55002

BDE .4298 BflA 6.2601 BC316.1164 FSP 1166

OISTANCE 881.358 EARTH TO MARS

LOL 80.01 VL 33.306 GAL -3.98 AZL 88.22 HCA 258.68 SMA 191.53 ECC .24071 INC 1.7760 vl 30.251

LOP $38.89 VP 24.314 GAP -13.18 AZP 90.34 TAL 339.24 TAP 238.12 RCA 145.42 APO 237.63 V2 26.493

GP -3.59 ZAL 124.14 ZAP 26.63 ETS 171.49 zA( 41.92 ETE 175.82 ZAC 85.35 ETC 256,90 CLP 26.42

DLA 4.80 RAL 209.51 RAD 6567.6 VEL 11.650 PTH 2.05 VHP 6.355 DpA -4.19 RAP 183.89 ECC 1.2339

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2286.91 -21.26 46.12 66.T6 109.16 19 56 25 1686.9 -18.45 38.57

4632.68 13.52 196.61 64.98 64.88 9 48 57 4032.7 10.03 189.68

2017.26 -22.22 25.91 66.3g 110.53 21 15 31 1417.3 -19.22 18.40

4377.56 14.44 177.40 64.52 63.54 11 3 47 3777.6 10.77 170.53

1787.49 -24.78 7.31 63.24 114.34 22 25 6 1187.5 -21.28 359.91

4180.09 16.89 161.04 63.15 59.83 12 3 34 3580.1 12.75 154.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15471.4 SGR 606.5 SG3 335.7 ST 2900.8 SR 526.2 $S 673.0

RRT .0307 RRF -.0109 RTF .9520 CRT .0138 CRS .3597 CST -.8192

S6815483.2 R23 -.0402 R13 .9520 LSA 2953.6 MSA 647.9 SSA 28.6

S6113471.4 SG2 606.2 THA .07 EL1 2g00.8 EL2 526.2 ALF .13

2026



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIN( 406.00 ARRIVAL DATE JAN 24 1966

HELIC_EMTR|C CONIC

RL 147.28 LAL .00

RP 206.73 LAP -1.73

RC $36.567 GL 15.28

PLAtAETO(ENTRIC COtA|C

CS 14.877 VHL 3.85? DLA

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

90.00 19 31 13 2263.12 -20.72

90.00 8 29 15 4673.00 14.68

100.00 20 54 20 1993.06 -21.68

100.00 8 48 49 4416.29 15.61

110.00 22 6 37 1768.79 -24.25

110.00 10 53 1 4219.32 18.08

DIFFERENTIAL CORRECTIONS

TOE -.3966 TRA 6.9705 TC-19.6720 BAU 3.1174

ROE .3544 RRA .1689 RC3 .2299 FAU .04661

FOE -.5651 IRA 1.9257 FC_-2.7124 BSP 55349

BOE .5319 BRA 6.5?26 BC315.6736 FSP 1098

DISTANCE 885.653 EARTH TO MARS

LOt. 60.01 VL 33.314 GAL -4.21 AZL 60.25 HCA 260.15 SMA 191.68 ECC .24238 IMC 1.7544 Vt 30.251

LOP 340.16 VP 24.322 GAP -13.30 kip 90.$0 TAL 338.17 TAP 238.32 RCA 145.22 APO 238.14 V2 26.490

GF -3.52 ZAL 125.78 ZAP 28.25 ET$ 171.48 ZA( 41.21 ET( 175.80 ZAC 85.61 ETC 255.97 CLP 26.03

3.77 RAL 210.82 MAD 6567.6 VEL 11.673 PTH 2.05 VflP 6.445 DpA -4.50 RAP 184.71ECC 1.2448

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

44.58 88.$7 199.75 20 8 58 1663.1 -17.64 31.09

199.01 66.92 65.51 9 47 8 4073.0 11.25 192,01

24.48 87,98 111.10 21 27 35 1395.1 -18.62 17.02

179.68 86,47 64.18 11 2 28 3816.3 12.01 172.74

6.12 66.80 114.06 22 38 6 1168.8 -20.89 $58.78

183.08 69.12 60.48 12 3 17 3815.3 14.01 156.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT15562.2 SGR 606.9 SG3 315.1 ST 3014.9 SR 531.9 SS 670.1

RRT .0045 RRF -.0386 RTF .9485 CRT -.0365 CR$ .5896 CST -.6381

$6815574.1 fl23 -.0429 R13 .9483 LsA 3067.8 MsA 639.8 SSA 27.7

S6115562.2 S;Z 608.9 THA .01 ELI 3015.0 EL2 531.0 ALF 179.41

LAUNCH DATE DEC 12 1964 FLIGHT TIN[ 410.00 ARRIVAL DATE JAN 2G 1966

tAI[LIOCENTRIC C_tAIC

RL 147.28 LAL .00

PIp 206.77 LAP -1.71

RE 337.346 GL 14.60

PLAN_TOCENTRIC CONIC

C5 15.464 VHL 3.932

LNCM AZNTH LNCH ?1ME

90.00 19 43 53

90.0O 8 26 53

100.00 21 8 31

100.00 9 46 56

110.00 22 17 43

110.00 10 32 14

DIFFERENTIAL C(_R(CT|ON$

TOE -.5341 TRA 6.6918 TC-15.2191BAU 3.1468

ROE .3657 RflA .1834 RC3 .2519 FAU .04238

FOE -.5771FRA 1.8749 FC3-2.3728 BSP 95691

BOE .6473 BRA 6.883? 8C319.2209 FSe 1033

O|STMACE 689.936 EARTH TO MARS

LOL 80.01VL 33,323 GAL -4.44 AZL 68.27 HCA 261.42 SMA 191.83 ECC .24413 the 1.7329 vt 30.251

341.43 VP 24.328 GAP -13.42 AZP 90.26 TAL 337,08 TAp 238.50 RCA 145.00 APO 238.66 v2 26.465

_p -3.46 2AL $27.41 2AP 25.86 ET$ 179.46 ZAE 40.51ETE 175.?6 ZAC 85.66 ETC 255.g4 CLP 25.64

DLA 2.77 RAL 212.11 MAD 6567.6 V[L 11.688 PTH 2,06 VHP 6.538 DpA -4.81 RAp 185.54 ECC 1.2545

L-1 TIME INJ LAT 1NJ L(_G 1NJ RT ASC 1NJ AZMTH INJ TIME PO CST TIH 1NJ 2 LA7 INJ 2 LONG

2240.47 -20.19 43.13 70.00 110.29 20 21 14 1640.5 -17.24 55.69

4713.01 15.79 201.42 68.91 66.19 9 45 26 4113.0 12.44 194.35

1975.94 -21.16 23.13 69.60 111.63 21 39 25 1373.9 -18.03 tS.?S

4454.77 16.73 161.99 66.46 64.88 11 1 11 3854.8 13.21 174.97

1751.08 -23.74 5.00 66.$9 115.35 22 46 55 1151.1 -20.13 357.?2

4250.39 19.24 165.13 67._2 61.19 12 3 4 3650.4 15.25 158.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT15650.8 SSR 611.4 S;3 295.1 ST 3135.3 SR 537.6 SS 664.2

RRT -.0606 RRF -.0650 RTF .9443 CRT -.1192 CRS .6162 CST -.8599

SG615662.6 R23 .0455 R13 -.9443 LSA S167.7 MsA 631.1SSA 26.9

S&115650.6 S12 611.3 THA 179.95 ELl 3136.0 ELI 533.7 ALF 178.79

LAUNCH DATE DEC 12 1964 FLIGHT TIRE 412.00 ARRIVAL DATE JAN 28 1966

HELIO(EMYRIC CONIC

RL 147.28 LAL .00

MP 206.61 LAp -1.70

RC 336.120 GL 14.32

PLANETOCENTRIC CO441C

C3 16.098 VNL 4.012

LNCH AZNTH Lk_H TINE

90.00 19 56 18

90.00 8 24 39

100.00 21 18 29

100.00 9 45 10

110.00 22 29 37

110.00 10 51 30

DIFFERENTIAL C(JRECTIONS

TOE -.8719 TRA 7.2224 TC-14.7804 6AU 3.1771

ROE .3775 RR& .1573 RC3 .2356 EAU .03828

FOE -.5862 FRA 1.8191 FC3-2.0589 BSP 56008

BOE .7707 BRA 7.2242 BC314,7623 FSP 969

DISTANCE 894.211 EARTH TO MARS

LOt. 80.01YL 33.331GAL -4.8T AZL 88.29 HCA 262.89 SMA 191.96 ECC .24596 IMC 1.7116 vt 30.251

LOP $42.69 VP 24.$34 GAP -IS.54 A ZP 90.22 TAL 355.99 TAp 238.67 RCA 144.76 APO 239.20 v2 26.480

&p -3.40 ZAL 129.02 2Ap 25.46 (TS 171.45 ZAE 39.82 ET( 175.76 ZAC 86.12 ETC 255.91CLP 25.27

DLA 1.78 RAL 213.38 RAO 6567.8 V(L 11.725 pTH 2.07 VHP 6.629 OpA -5.13 RAP 186.38 ECC 1.26A9

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH 1NJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

2216.97 -19.67 41.76 71.65 110.79 20 33 17 1619.0 -16.67 34.$7

4752.71 16.87 205.84 70.93 66.91 9 45 51 4152.7 13.60 196.69

1953.92 -20.65 21.86 71.25 112.11 21 51 3 1353.9 -17.47 14.51

4492.99 17.82 184.30 70.49 65.60 11 0 3 3893.0 14.38 177.20

1734.37 -23.25 5.95 70.00 115.80 22 57 32 1134.4 -19.59 356.72

4285.30 20.$8 167.21 69,16 61.94 12 2 56 3685,3 16.46 160.27

MID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15738.2 S_R 614.0 SG3 275.7 ST 3260.4 SR 543.4 SS 655.9

RRT -.0450 _F -.0913 RTF .9395 CRT -.1752 CRS .6412 CST -.8664

SG615750.1RZ3 .0490 R13 -.9395 LSA 3511.7 MSA 622.5 SSA 26.1

S6115738.2 SG2 613.4 THA 179.90 ELI 3261.8 EL2 534.7 ALF 178.28

LAUNCH DATE DEC 12 1964 FLIGHT TIME 414,00 ARRIVAL DATE JAN 50 1966

_ELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 80.01VL

RP 206.87 LAp -1.68 LOP 343.96 VP 24.338 GAP -13.67 AZP 90.18

tiC 338.890 GL 13.84 GP °3.34 ZAL 130.59 ZAP 25.11ETS 171.43

PLAN[TOCENTRIC CONIC

CS 16.781VHL 4.098 DLA .82 RAL 214.64 RAD 6567.7 VEL 11.754

LNCH AZMTH LNCH TIN( L-1 TIME XNJ LAT

90.00 20 9 29 2198,56 -19.18

90.00 8 22 31 4792.09 17.90

100.00 21 30 12 1934.98 -20,16

100.00 9 43 29 4550.93 18,87

110.00 22 39 19 1718.64 -22.78

110.00 10 50 52 4320.02 21.47

DIFFERENTIAL CORRECTIONS

TOE -.8095 TRA 7.5603 TC-14.2965 BAu 3.2062

ROE .3900 flRA .1511RC3 .2394 FAU .03424

FOE -.5919 FRA 1.7595 FC$-I,7867 BSP 56310

BDE .8983 8RA 7.5618 EC314.3005 FSP 905

D1STANCE 898.4?4 EARTH

33.339 GAL -4.91 AZL 88.31 HCA 263.95 SMA 192.13 ECC .24786 INC

TAL 334.88 TAp 238.83 RCA 144.51 APO

ZA( 39.14 ETE 173.74 ZAC 86.37 ETC

TO MARS

1.6904 vl S0.251

239.76 V2 26.474

255.89 CLP 24.90

pTH 2.07 VHP 6.724 OPA -5.45 RAP 187.22 ECC 1.2762

INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

40.47 73,53 111.24 .2045 ? 1598.8 -16.12 33.15

206.27 72.99 67.69 9 42 23 4192.1 14.72 199.03

20.67 72._1 112.55 22 2 27 1335.0 -16.93 15.36

166.63 72.55 66,38 10 59 0 $930.9 15.52 179.44

2.gT 71.63 116.20 23 7 57 1118.6 -19.07 355.79

169.30 71.24 62,74 12 2 $2 3720.0 17.65 162.26

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

S_713622.5 S&At 616.T SG3 236.9 87 3386.8 SA 549.1 SS 645.0

RRT -.OGST RRF -.1167 RTF .9337 CRT -.2249 C99 .6643 CST -.8763

S_15934.5 R23 .0526 R13 -.9337 LSA 3436.G MSA 614.1 sSA 25.4

S6115822.8 S12 615.3 THA 1?9.83 EL1 3389.1 EL2 534.T ALF 177.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE DEC 12 1964

HELIOCEHTRIC CONIC

RL 147.26 LAL .DO

RP 206.93 LAP -1.66

RC 339.657 GL 13.37

PLANETOCENTRIC CONIC

C3 17.516 VHL 4.185

LNCH AZMTH LNCH TINE

9O.OO 20 20 25

90.00 8 20 SO

100.00 21 41 42

100.00 9 41 54

110.00 22 49 48

110.00 10 50 17

FLIGHT TIME 418.00 ARRIVAL DATE FEB 1 1966

DISTANCE 902.723 EARTH TO MARS

LOL 80.01 VL 33.347 GAL -5.16 AZL 88.33 HCA 265.22 SMA 192.29 ECC .24986 INC 1.6693 Vl S0.251

LOP 345.23 VP 24.342 GAP -13,81 AZP 90.14 TAL 333.78 TAp 238.98 RCA 144.24 APO 240.33 V2 26.466

GP -3.29 ZAL 132.15 ZAP 24.75 ETS 171.42 ZAE 38.47 ETE 175.71 ZAC 86.63 ETC 255.87 CLP 24.54

DLA -.13 RAL 215.89 RAD 6567.7 VEL 11.788 PTH 2.08 VHP 8.820 OpA -5.78 RAP 188.08 ECC 1.2883

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2179.30 -18.70 39.28 75.03 111.66 20 56 _4 1579.3 -15.59 31.96

4831.16 18.89 208.70 75.08 88.51 9 41 1 4231.2 15.81 201.39

1917.10 -19.69 19.55 74.60 112.98 22 13 39 1317.1 -16.41 12.29

4588.58 lg.88 188.97 74.66 67.21 10 58 3 3968.6 16.63 181.69

1703.91 -22.33 2.06 73.29 116.58 23 18 12 1103.9 -18.58 354.93

4354.54 22.53 171.42 73.35 63.59 12 2 51 3754.5 18.80 164.27

DIFFERENTIAL CORRECTIONS

TOE -.9464 TRA 7.9072 TC-13.8365 BAU 3.2405

ROE .4030 RRA .1443 RCS .2400 FAU .03033

FOE -.5943 FRA 1.6960 FC3-1.4992 BSP 56568

8DE 1.0286 BRA 7.9085 8C313.8385 FSP 842

LAUNCH DATE DEC 12 1964

HELIOCENTRIC CC_iIC

RL 147.28 LAL .00

RP 207.00 LAP -1.63

RC 340.42D GL 12.90

PLANETOCENTRIC CONIC

MID-COURSE ExECuTION ACCURACY

SG715905.8 SGR 619.5 SG3 238.6

RRT -.O915 RRF -.1415 RTF .9270

SG815917.6 R23 .0567 R13 -.9270

S811590,,5.9 SG2 616.9 THA 179.80

ORBIT DETERMINATION ACCURACY

ST 3513.7 SR 554.9 SS 531.6

CRT -.2689 CRS .6857 CST -.8841

LSA 3561.8 NSA 606.0 SSA 24.7

EL1 3516.9 EL2 533.9 ALF 177.51

FLIGHT TIME 418.00 ARRIVAL DATE FE8 3 1966

TO MARS

1.8484 VI 30.251

240.93 V2 26.458

255.85 CLP 24.20

DISTANCE 906.959 EARTH

LOL 80.01 VL 33.356 GAL -5.41 AZL 88.35 HCA 256.48 SNA 192.44 ECC .25194 INC

LOP 346.50 VP 24.$44 GAP -13.95 AZP 90.10 TkL 332.63 TAP 239.11 RCA 143.96 APO

GP -3.23 ZAL 133.67 ZAP 24.40 ETS 171.40 2AS 37.81 ETE 175.68 ZAC 86.88 ETC

C3 18.305 VHL 4.278 DLA -1.05 RAL 217.11 RAD 6587.7 VEL 11.819 PTH 2.09 VHp 6.918 DPA -6.11 RAp 188.94 ECC 1.3013

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 32 8 2161.10 -18.24

90.00 8 18 35 4869.89 19.84

100.00 21 52 57 1900.28 -19.24

100.00 9 40 25 4805.94 20.83

110.00 23 0 5 1690.15 -21.91

110.00 10 49 46 4388.84 2S.5G

DIFFERENTIAL CORRECTIONS

TDE-1.0828 TRA 8.2831 TC-18.3770 BAU 3.2742

ROE .4185 RRA .1371 RC3 .24D4 FAU .02850

FOE -.5932 FRA 1.6281 FC3-1.2532 8SP 56833

BOE 1.16D1 8RA 8.2642 BC313.3792 FSP 781

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

38.12 76.75 112.05 21 8 7 1581.1 -15.09 30.86

211.15 77.21 69.37 9 39 45 4269.9 16.86 203.75

18.50 76.31 113.33 22 24 38 1300.3 -15.92 11.28

191.32 76.79 68.08 10 57 10 4005.9 17.69 183.95

1.21 74.97 11S.92 23 28 15 1090.1 -18.12 354.13

173.56 75.51 64.48 12 2 55 3788.8 19.93 166.30

MID-COURSE (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15988.0 S_R 622.2 SG3 220.9 ST 363g.3 SR 560.5 Ss 618.5

RRT -.1137 RRF -.1654 RTF .9189 CRT -.3078 CRS .7057 CST -.89D0

SG816000.1 R23 .0612 R13 -.9189 LSA 3685.0 NSA 598.3 SSA 24.0

S8115886.2 SG2 618.2 THA 179.75 EL1 3643.5 EL2 532.7 ALF 177.23

LAUMCH DATE DEC 12 1964 FLIGHT TIME 420.00 ARRIVAL OATE FEB 5 1966

HELIOCENTRIC CONIC DISTANCE 911.180 EARTH TO MARS

RL 147.28 LAL .OO LOL 80.01VL 33.364 GAL -5.68 AZL 68.37 HCA 267.75 SMA 192.60 ECC .25411 INC 1.6274 vl 30.251

RP 207.08 LAP -1.63 LOP 347.76 VP 24.345 GAP -14.09 AZP 90.06 TAL 331.48 TAp 239.23 RCA 143.66 Apo 241.54 v2 26.449

RC 341.179 GL 12.44 GP -3.18 ZAL 135.17 ZAP 24.06 ETS 171.38 ZAE 37.16 ETE 175.65 ZAC 87.13 ETC 255.84 CLP 23.86

PLAHETOCEHTRIC CONIC

C3 19.152 VHL 4.376 0LA -1.94 RAL 218.32 RAD 6567.8 VEL 11.855 pTH 2.10 VHp 7.018 DpA -6.45 RAR 1S9.80 ECC 1.5152

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 45 34 2145.97 -17.79 37.05 78.49 112.40 21 19 18 1544.0 -14.60 29.$4

90.00 8 16 45 4908.29 20.74 213.81 79.37 70.28 9 38 34 4308.3 17.$7 206.11

100.00 22 4 0 1884.49 -18.81 17.53 78.03 113.67 22 35 25 1284.5 -15.45 I0.34

100.00 9 39 O 4643.00 21.77 193.69 78.98 69.00 10 56 23 4043.0 18.73 186.22

110.00 25 10 10 1677.35 -21.51 .43 76.68 117.23 23 38 8 1077.4 -17.69 353.38

110.00 10 49 19 4422.91 24.54 175.72 77.7D 85.42 12 3 2 3822.9 21.01 168.34

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

7DE-1.2187 TRA 8.6276 TC-12.9193 BAU 3,3085 SGT18088.9 SG4R 625.0 SG3 203.7 ST 3762.5 SR 566.0 SS 597.4

ROE .4508 RRA .1295 RC3 .2599 FAU .02274 RRT -.1351RRF -.1889 RTF .9091 CRT -.3423 CRS .7245 CST -.8940

FOE -.5897 FRA 1.5559 FCS-l.D278 8SP 57054 86816079.0 R23 .0665 R13 -.9091 LSA 3805.8 NSA 591.3 SSA 23.4

BDE 1.2925 8RA 8.6286 8C312.9215 FSP 720 S6116067.1SG2 619.3 THA 179.70 EL1 3767.6 EL2 531.1ALF 176.99

LAUNCH DATE DEC 12 1964 FLIGHT TIME 422.00 ARRIVAL DATE FEB 7 1966

HELIOCENTRIC C_IC DISTANCE 915.388 EARTH TO MARS

RL 147.28 LAL .OO LOt. 80.01 VL 33.372 GAL -5.93 AZL 88.39 HCA 269.01 ,TdAA 192.76 ECC .25637 INC 1.6066 V1 30.2_1

RP 207.17 LAP -1.61 LOP 349.02 VP 24.345 GAP -14.24 AZP 90.03 TAL 330.33 TAp 239.34 RCA 143.34 APO 242.17 V2 26.438

RC 341.938 GL 11.89 GP -3.13 ZAL 156.84 ZAP 23.73 [TS 171.36 ZAE 38.51 ETE 175.62 ZAC 87.39 ETC 255.83 CLP 23.53

PLAN(TOCENTRIC CONIC

C3 20.061 VHL 4.479

LNCM AZMTH LNCH TIME

90.00 20 54 48

gO.DO 8 15 1

100.OO 22 14 49

100.00 9 57 40

110.00 23 20 4

110.00 10 48 58

DIFFERENTIAL C._qRECTION8

TOE-1.3580 TRA 9.0016 TC-12.4672 BAU 3.3442

ROE .4451 RRA .1214 tiC3 .2385 FAU .01906

FOE -.5831 FRA 1.4800 FC3 -.8224 BSP 57272

ODE 1.4244 BRA 9.0024 8C312.4695 FSP 652

OLA -2.81 RAL 219.51 RAD 8567.8 VEL 11.893 PTH 2.11 VHp 7.120 DpA -6.79 RAP 190.68 ECC 1.3301

L-I TIME INJ LAT INJ tONG INJ RT ASC INJ AZMTH INJ TIME 1:=0 CST TIM INJ 2 LAT INJ 2 LONG

2127.89 -17.$7 36.07 80.24 112.72 21 30 15 1527.9 -14.15 28.88

4846.35 21.60 215.07 61.56 71.23 9 37 28 4346.3 18.84 208.45

1869.73 -18.40 16.62 79.77 113.98 22 45 59 1269.7 -15.01 9.47

4879.75 22.65 196.08 81.18 $9.96 lO 55 40 4079.7 19.72 188.50

1665.51 -21.14 359.71 78.37 117.51 23 47 49 1065.5 -17.29 352.70

4456.73 25.48 177.88 79.92 66.4D 12 3 12 3856.7 22.07 170.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SG716144.2 SGR 627.7 SG3 187.2 ST 3882.1 SR 571.4 SS 577.2

RflT -.1558 RRF -.2114 RTF .8971 CRT -.3726 CRS .7431 CST -.8965

SG816156.4 R23 .0723 R13 -.8971 LSA 3922.7 MSA 584.8 SSA 22.8

S6116144.5 SG2 620.1 THA 179.55 ELI 3888.0 EL2 529.4 ALF 176.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 12 1964 FLIGHT TIME 424.00 ARRIVAL DATE FEB 9 1966

HELI(_ENTRIC CONIC

RL 147.28 LAL .00

RP 207.27 LAp -1.59

RC 342.990 GL 11.55

PLAN(TOCENTRIC CONIC

C3 21.033 VHL 4.586

LMCH AZMTH LNCH TIM(

90.00 21 5 48

90.00 8 13 22

100.00 22 23 28

100.00 9 36 28

110.00 23 29 43

110.00 10 48 36

DISTANCE 919.575 EARTH TO MARS

LOL 80.01VL 33.381GAL -8.18 AZL 88.41HCA 270.28 SMA 192.91ECC .25874 IMC 1.5958 vl 30.Z51

LOP 350.29 VP 24,345 GAp -14.39 AZP 89.99 TAL 329.16 TAp 239.44 RCA 143.00 kPO 242.83 vZ 26,427

GP -3.09 ZAL 136.08 ZAp 23.40 ETS 171.35 ZA( 35.88 ETE 175.59 ZAC 87.64 ETC 255.82 CLP 23.21

OLA -3.66 RAL 220.68 RAG 6587.9 VEL 11.934 PTH 2.12 VHp 7.223 DpA -7.14 NAp 191.56 ECC 1.3462

L-I TIME INJ LAT INJ L(_IG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

2112.83 -16.98 35.14 82.01 113.01 21 41 1 1512.8 -13.72 27.98

4964.08 22.40 218.54 83.77 72.21 9 36 28 4364.1 19.76 210.87

1855.95 -18.02 15.77 81.53 114.26 22 56 22 1256.0 -14.59 8.66

4716.17 23.48 198,43 85.38 70.95 10 55 2 4116.2 20.67 190.79

1654.80 -20.80 359.05 80.09 117.76 23 57 19 1054.6 -16.92 352.07

4490.28 26.37 180.09 62.17 67.42 12 3 26 3890.3 23.08 172.48

DIFFERENTIAL CORRECTIONS

T09-1.4879 TRA 9.3843 TC-12.0247 BAU 3.3820

ROE .4602 RflA .1129 RC3 .2383 FAU .01548

FOE -.5743 FRA 1.3995 FC3 -.6384 BSP 57425

BOE 1.5575 BRA 9.8649 BC312.0270 FSP 603

LAUNCH DATE DEC 12 1964

HELIOCENTRIC COLIC

RL 167.28 _AL .00

RP 207.37 LAP -1.58

RC 343.441GL 11.12

PLANETOCENTRIC C(_dlC

C3 22.074 VHL 4.698

LNCH AZMTH LNCH TIN(

90.00 21 18 35

90.00 8 11 48

100.00 22 35 50

100.00 9 35 15

110.00 23 38 13

110.00 10 48 19

DIFFERENTIAL COERECTION8

TDE-1.8204 TRA 9.7766 TC-11.5884 BAU 3.4200

ROE .4758 RltA .1059 RE3 .2333 FAU .01193

FOE -.3623 FNA 1.3152 FC3 -.4878 69P 57578

BOE 1.8888 BRA 9.7772 BC311.5908 FSP 549

MID-COURSE EXECUTION ACCURACY

SGT16220.9 SCAt 530.5 S63 171.2

RRT -.1739 RRF -.2333 RTF .8823

S0818233.1 R23 .0791 R13 -.8823

$0118221.3 SG2 620.6 THA 179.61

FLIGHT TIN( 426.00

DISTANCE 923,745

ORBIT DETERMINATION ACCURACY

ST 3998.2 SIR 576.5 SS 555.2

CRT -.3998 CRS .7611CST -.8974

LSA 4036.2 MSA 578.8 SS& 22.3

EL1 4005.0 EL2 527.6 ALF 173.64

ARRIVAL DATE FEB 11 1966

EARTH TO MARS

193.07 ECC .26120 INC 1.5649 Vl 30.251

239.52 RCA 142.64 APO 243.50 V2 26.413

175.55 ZAC 87.89 ETC 255.82 CLP 22.90

L(X. 80.01 VL 33.389 GAL -6.47 AZL 88.44 HCA 271.54 SMA

LOP 351.55 Ws 24,343 GAP -14.55 AZP 89.96 TAL 327.98 TAp

GP -3.04 ZAL 138.49 ZAp 23.09 ETS 171.33 ZAE 35.26 ET[

DLA -4.48 RAL 221.84 RAiD 8587.8 V(L 11.977 PTH 2.13 VHp 7.329 DpA -7.49 RAp 192.45 ECC 1.3633

L-I TIN( INJ LAT IMJ L.(_AG INJ RT ASC INJ A_4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2018.78 -16.60 34.28 83.60 113.27 21 51 34 1498.8 -13.31 27.15

5021.42 28.16 221.02 86.01 73.23 9 35 30 4421.4 20.64 213.25

1843.15 -17.88 14.99 83.30 114.52 23 6 33 1243.2 -14.20 Y.91

4752.26 24.28 200.85 85.64 71.98 10 54 27 4152.3 21.57 193.08

1644.61 -20.48 358.45 81.83 11T.98 24 6 39 1044.6 -16.56 351.50

4323.57 27.22 182.30 84.43 88.48 12 3 43 3923.8 24.06 174.57

MID-COURSE EXECUTION ACEuRACy ORBIT DETERMINATION ACCURACY

SGT16214.2 SGR 633.1 $G3 155.8 ST 4108.9 SR 581.5 SS 531.1

RRT -.1852Rtf -.2338 RTF .8638 CRT -.4235 CRS .7783 CST -.6970

SrMt8308.5 R23 .0866 R13 -.8639 LSA 4144.2 MSA 573.3 SSA 21.7

S0118294.7 _ 620.8 THA 179.56 EL1 4118.4 EL2 525.8 ALF 176.31

LAUNCH GATE DEC 12 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 207.48 LAP -1.54

RC 344.188 GL 10.70

PLANt[TOCENTRIC CONIC

C3 23.197 VML 4.815

LNCH AZNTH LNCH TIME

90.00 21 27 10

90.00 8 10 19

100.00 22 46 1

100.00 9 34 9

110.00 23 48 33

110.00 10 48 6

FLIGHT TIN( 428.00 ARRIVAL DATE FEB 13 1986

O|STANCE 927,897 EARTH TO MARS

L(Y,. 80.01 VL 33,398 GAL -6,75 AZL 86.46 HCA 272.80 SMA 193.23 ECC .2637? INC 1.5441 vl 30,251

LOP 352.81 VP 24.340 GAP -14.71 AZP 89.92 TAL 326.80 TAp 239.59 RCA 142.28 APO 244.20 V2 23.402

GP -3.00 ZAL 140.87 ZAp 22.79 ETS 171.31 ZAE 34.64 ETE 175.52 ZAC 86.14 ETC 255.82 CLP 22.60

GLA -5.28 RAL 222.98 RAO 6567.9 VEL 12.024 PTH 2.15 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH IHJ TIME

2065.68 -16.25 33.48 85.59 113.52 22 I 55

5056.42 23.68 223.50 88.28 74.29 9 34 37

1831.30 -17.32 14.27 65.09 114.75 23 16 32

4788.02 24.99 203.25 87.91 73.05 10 53 57

1635.51 -20.19 357.91 83.58 118.19 24 15 48

4556.57 28.03 184.53 86.77 69.58 12 4 3

DIFFERENTIAL CORRECTIONs

TOE-1.7515 TRA10.1791 TC-11.1601 BAU 3.4603

ROE .491T RRA .0945 RC3 .2298 FAU .00845

FOE -.5463 FRA 1.2264 FC3 -.3155 8SP 57712

BOE 1.8192 BRAIO.1796 8C311.1625 FSP 490

LAtJe#CH DATE DEC 12 1964

HELIOCENTRIC COJlC

RL 147.28 LAL .00

RP 207.61 LAp -1.52

RC 344.932 GL 10.28

PLAN(TOCENTRIC C_)NIC

C3 24.376 VHL 4.937

LNCH AZMTH LNCH TIN(

90.00 21 37 32

90.00 8 6 34

100.00 22 36 0

100.00 9 33 7

110.00 0. 1 36

110.00 10 47 56

DIFFERENTIAL CORRECTIONS

TDE-1.8825 TRA10.5898 TC-10.7455 BAU 3.5026

ROE .5082 RRA .0847 RC3 .2258 FAU .00505

FDE -.5320 FRA 1.1332 FC3 -.1792 BSP 57806

80E 1.9499 BRA10.5899 BC310.7479 FSP 435

MID-COURSE EXECUTION AECURACY

SGT16364.9 Sr_R 635.7 SG3 141.1

RRT -.2139 RRF -.2731 RTF .8403

SG816377.2 123 .0954 R13 -.8403

SC9116365.5 SG2 621.0 THA 179.52

FLIGHT TINE 430.00

OIGTANCE 932.028

7.436 DpA -7.85 RAp 193.35 ECC 1.3816

PO C$T TIM INJ 2 LAT INJ 2 LONG

1485.7 -12.93 26.37

4458.4 21.48 215.$4

1231.3 -13.84 7.21

4188.0 22.44 195.39

1035.5 -16.26 350.96

3958.8 24.99 176.68

ORBIT OETERHIHATION ACCURACY

ST 4214.8 SR 586.1 SS 505.5

CRT -.4444 CRS .7956 CST -.8947

LSA 4247.2 MSA 568.3 SSA 21.2

ELI 4222.7 EL2 524.0 ALF 176.41

ARRIVAL DATE FE8 15 1966

EARTH TO MARS

193.39 ECC .26645 INC 1.5233 Vl 30.231

239.65 RCA 141.86 APO 244.91 V2 26.367

175.48 ZAC 88.40 ETC 255.83 CLP 22.31

LOL 80.01 VL 33.408 GAL -7.04 AZL 88.48 HCA 274.06 SMA

LOP 354.07 VP 24.336 SAP -14.88 AZP 09.89 TAL 325.60 TAp

-2.98 ZAL 142.23 ZAP 22.49 (TS 171.29 ZAIE 34.03 ETE

DLA -6.08 RAL 224.10 RAO 6588.0 VEL 12.073 PTH 2.16 VHP 7.546 OpA -8.21 RAp 194.26 ECC 1.4012

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2073.50 -15.91 32.74 87.40 113.73 22 12 5 1473.5 -12.57 25.66

5095.08 24.32 225.99 90.56 75.37 9 33 49 4495.1 22.27 218.94

1820.36 -17.01 13.61 86.89 114.96 23 26 20 1220.4 -13.50 6.57

4823.43 25.68 205.66 90.21 74.14 10 53 30 4223.4 23.25 197.70

1627.28 -19.92 557.42 85.34 118.37 0 28 43 1027.3 -15.98 350.52

4589.27 28.79 188.78 69.11 70.71 12 4 25 3989.3 25.88 178.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT18434,0 SGR 636.2 $03 127.0 ST 4314.9 SR 590.5 SS 478.5

RRT -.2320 RRF -.2909 RTF .8100 CRT -.4633 CRS .8131 CST -.8909

SC_16446.4 R23 .1056 R13 -.8100 LSA 4344.9 MSA 563.6 SSA 20.7

$0116434.7 362 820.8 THA 179.48 ELI 4325.7 EL2 522.3 ALF 173.32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_I_iCH DATE DEC 12 t964 FLI$NT TII4E: 432.00 ARRIVAL DATE FEB 17 1966

NELIOCENTRIC ¢(_lilC

RL 147.20 LAL .DO

RP IOT.T4 LAP -1,50

RC 343.S71 _L 9.60

PLANETOCENTRIC CONIC

C3 25,S4i VHL 5.014

LNCH AZIATH LNCH 71ME

90.00 21 47 4I

9O.OO S 7 33

tOO.DO 23 5 47

tOO.DO R 32 8

110.00 O 10 32

110.00 10 47 49

DIFFERENTIAL CORRECTIONS

TOE-2.01OS TRAIl.DIES TC-t0.3389 BAU 3.S456

ROE .SZSt RRA .0743 RC$ .2214 FAU .00168

FOE -.5134 FRA 1.0359 FC3 -.0557 RIP 57888

DOE LOTTT BRASI.0130 BC310.3412 FSP 382

DISTANCE 936.138 EARTH TO MARS

LOt. 80.01 YL 33.415 GAL -7.33 AZL 88.50 HCA 275.31 SHA 193.55 ECC .26924 INC 1.5024 vl 30.251

LQP 355.33 VP 24,332 GAP -15.06 AZP 89.86 TAL 324.39 TAP 239.70 RCA 141.44 APO 245.66 V2 ZS.372

GP -2.91 ZAL 143.55 ZAP 22.21 ETS 171.27 ZAE 33,43 (TE 175.44 ZAC 88.65 [TC 255.84 CLP Z2.02

DLA -6.81 RAt. 225.20 RAG $368.0 VEL 12.123 PTH 2.17 VHP 7.658 DpA -8.57 RAP 195.17 (CC 1.4221

L-I TINS |NJ LAT |NJ LONG INJ RT ASC ZNJ AZMTH INJ TINS I_) CST TIN INJ 2 LAT INJ Z LONG

20S2.24 -IS.SO 32.05 69.2E 113.93 22 22 4 1462.2 -12.24 IS.DO

S131.33 ZS.lZ 228,48 92.86 76.47 g 33 4 4531.3 23.01 220.44

1810.31 -16.72 13.01 88.69 115.15 23 35 57 1210.3 -13.1g 5.99

4858.49 26.31 208.08 92.53 75.26 10 53 7 4258.5 24.02 200.02

1519.8g -19.69 356.98 87,11 118.53 O 37 32 1019.9 -15.72 350.10

4521.67 29,49 189.03 91.47 71.88 12 4 SO 4021.7 26.73 180.94

NID-COURSE EXECUT|OH ACCURACY ORBIT DETERMINATION ACCURACY

SGTtS501.t SGR $40.6 SG3 113.8 ST 4409.4 SR 594.6 SS 450.t

RRT -.2494 _ -.3056 flTF ,TTO| CRT -.4796 CRS .8308 CST -.885D

SGBIGSJS.5 R23 .1_72 RIS -.7702 LSA 4436.9 NSA 55_.4 SSA 20.3

SGllS301.9 SG2 $20.3 TMA 179.44 EL1 4418.8 EL2 520.7 ALF 176.25

LAUNCH DATE DEC 12 I944 FLIGHT TIN( 434.00 ARRIVAL DATE FEB 19 1966

HELIOCENTRIC C(_IIC DISTANCE 940.224 EARTH TO MARS

RL 147.28 LAL .DO L(X. 80.01 VL 53.423 GAL -7.63 AZL 68.52 HCA 276.57 SIAA 193.71 ECC .27215 |NC 1.4615 Vl 30.251

RP 207.87 LAP -1.47 LOP 35S,58 Vii 24,526 GAP -13.24 AZP 89.83 TAt. 323.17 TAp 239.73 RCA 140.99 APO 246.42 V2 26.356

RC 346.405 GL 9,49 GP -_.87 ZAL 144.85 ZAP 21.93 [TS 171.2§ ZA( 32.84 ETE 175.39 ZAC 88.90 ETC 255.85 CLP 21.75

PLANETOCENTRIC CONIC

CS ET.DOO VHL S.1RS OLA -7.§3 RAL 226,29 RAID 6568.1 VEL 12.181 PTH 2.19 VHP 7.772 DPA -8.93 RAP 196.09 ECC 1.4444

LNCH AZ14TH LNCH T|NE L-I TINS INJ LAT |NJ I._NG ZNJ RT ASC |NJ AZ)ATH |NJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

iO.O0 21 57 39 2051.85 -13.32 31.43 91.05 114.11 22 31 51 1451.8 -11.93 24.39

90.OO 8 D 16 3167.E2 IS.IS 230.96 95,18 77.60 9 32 24 4567.2 23.70 222.84

lOO.OO E3 15 23 1001.11 -16.45 12.45 90.50 1|5.3| 23 45 24 1201.1 -12.91 5.46

100.00 9 31 14 4893.20 26.68 210.49 94.87 76.4| |O 52 47 4293.2 24.75 202.35

110.00 O 19 17 1515.32 -19.47 335.59 88.09 1|6.67 O 40 11 1013.3 -15.4g 349.72

110.00 tO 47 45 4533.76 30.15 191.30 93.85 73.07 12 S 18 4053.8 27.54 183.08

DIFFERENTIAL CCmRECTIONS N|D-COURSE EXECUTION ACCURACY ORR|T DETERMINATION ACCURACY

TOE-Z.tS81 TRAll.4441 TC3-9.9466 BAU 3.5913 SGTIGS61.9 $Tdl 642.9 SG3 101.4 ST 4498.5 SR 598.4 SS 420.9

ROE .5423 flRA .0236 RC3 .2166 FAu-.OOlS3 RRT -.2514 RRF -.3173 RTF .7172 CRT -.4944 CRS .8493 CST -.6767

FOE -.4931 FRA .9341 FC3 .0521 BSP 57923 SGBIG378.4 RES .1307 fl|3 -.7172 LSA 4523.5 NSA 555.5 SSA 19.8

BDE 2.2058 ORAl1.4443 OC$ 9.9490 FSP 329 $G|16566.8 SG2 G|9.6 THA 179.41 EL1 4508.3 EL2 319.0 ALF 176.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 19645

LAUI4CM DATE DEC 15 1964 FLIGHT T|ME 140.00 ARRIVAL DATE MAY 2 1985

HELIOCENTRIC CQNIC

RL 147.26 LAL .00

RP 244.11 LAP 1.11

RC 1S3.55D GL 7.9S

PLAN(TOCEMTRIC CO441C

C3 ZR.587 YHL 5.$47

LNCH AZNTM LNCM TIE

90.00 15 41 19

gO.OD 6 55 $4

100.00 17 9 2

100.00 8 10 32

110.00 18 31 38

110.00 9 4 25

DISTANCE $62.900 EARTH TO MARS

LOL 81.05 VL 35,544 GAL .30 8ZL 88.81HCA 111.53 SMA 248.21 ECC'.40190 INC 1.1994 Vl 30,254

LOP 192.57 vP 25.418 GAP 25.89 A ZP 90.44 TAL 1.05 TAp 112.58 RCA 147.25 APO 545.15 v2 22.475

GP 2.07 ZAL 88.08 ZAp |74.34 (TS 157.24 ZAE |52.23 ETE 1.94 ZAC 91.51ETC 255.96 CLP 174.75

DLA 12.41 RAL 171.24 RAD 6568.1 VEL lZ.246 PTH 2.20 VHp 10.826 DpA .12 RAp 188.05 ECC 1.4705

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2897.44 -27.62 74.38 43.35 96.50 16 28 18 2097.4 -26.43 65.91

4550.09 11.09 191.77 36.67 65.78 8 11 24 5950.1 7.47 184.95

2414.56 -28.97 53.38 43.14 97.70 17 49 16 1814.8 -27.60 44.64

4308.19 12.30 173.36 $6,04 62.54 9 22 21 3708.2 6.53 166.$0

2158.06 -$2.56 35.08 42.45 101.02 19 7 34 1556.1 -30.70 24.$4

4139.48 15.48 158.73 34.21 59.14 10 13 25 3539.5 11.28 152.15

DIFFERENTIAL C(:RRECTIONS

TOE .4036 TWA-1.2192 TCS 1.0708 BAU .4093

ROE -.5470 RflA -.2371 RE3 -.0128 FAU .05959

FOE .0150 FRA .4943 FC3-1.8046 BSP 5743

BOE .S798 BRA 1.2381 BC3 1.0709 FSP 459

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9_T 1810.0 sr_ 641.4 SGS 171.7 ST 590.1 SiR 591.5 SS 144.9

RRT .0871RRtF -.01132 RTF -.7891 CRT -.8371CRS .2108 CST .5615

988 1920.3 R23 -.0228 R13 -.7894 LSA 756.4 NSA $80.8 SSA 41.3

SG1 1810.9 Sl;2 639.8 THA 1.56 EL1 755.8 EL2 355.9 ALF 134.91

LAUNCH DATE DEC 15 I_HL4 FLIGHT TIME 142.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .DO

RP 245.87 LAP 1.08

RC 155.719 GL 7.97

PLAN[TOCENTRIC CONIC

C3 27.293 VHL 5.224

LNCM AZMTH LNCH TIN( L-I TIM( INJ LAT

90.00 15 33 8 2702.04 -27.66

90.00 G 55 Z9 4522.40 10.25

100.00 17 1 8 2418.19 -29.01

SOO.OO 8 10 9 4281.48 11.46

110.00 18 24 24 2197.65 -32.59

110.00 9 3 23 4114.79 14.91

DIFFERENTIAL CGNRECTIONS

TOE .$809 TRA-1.1954 TC3 1.1495 BAU .4|95

RDE -.5353 RRA -.2295 tiC3 -.0093 FAU .06154

FDE .0275 FRA .4215 FC3-1.9519 BSlP 5893

BOE .8550 BRA 1.2074 8C3 1.1495 FSP 484

DISTANCE 364,929

LO(. 81.03 VL 35.415 GAL .45 AZL 86.83 _ 112.44 SMA

LOP 193.48 VP 23.242 GAP 23.08 AZP 90.45 TAL 1.60 TAp

r_p 2.13 ZAL 84.95 Zkp 173.79 ETS 158.63 ZAE 152.18 ETE

DLA 12.98 RkL 170.21 RM) 6598.1 VEL 12,193 PTH 2.19 VHp

|NJ L._4G INJ RT ASC INJ AZ14TH INJ TIM(

74.71 41.63 98.34 16 18 10

190.17 34.93 63.46 8 10 51

55.G4 41.44 97.57 17 41 27

171.82 34.30 62.20 9 21 31

33.18 40.76 100.95 19 D 22

157.34 32.49 58.75 10 11 56

MID-COUR$1[ EXECUTION ACCURACY

S_T 1842,9 SGR 639.4 983 180.9

RRT .0759 RRF -.0897 RTF -.7955

1950.4 R23 -.0218 R13 -.7957

SG1 1843.3 _2 637.3 THA 1.70

EARTH TO MARS

242.09 ECC .39178 IMC 1.1714 Vl 50.254

114.05 RCA 147.25 APO 336.94 V2 22.498

2.20 ZAC 91.44 ETC 255.95 ELF 274.16

10.$61 DPA .04 RAp 188.$9 ECC 1.4492

PO CST TIM INJ 2 LAT INJ 2 LONG

2102.0 -26.49 66.24

3922.4 G.6O 183.39

1818.2 -27.66 45.10

3681.5 7.65 165.11

1557.6 -50.73 24.45

3514.8 10.$7 150.81

ORBIT DETERMINATION ACCURACY

ST 579.1 SR 590.0 SS 144.0

CRT -.6235 CRS .3075 CST .5097

LSA 745.0 MSA 383.8 SSA 42.8

EL1 744.8 ELI 358.7 ALP 154.14

LAUNCH DATE DEE 13 1964 PLIGHT TIMt_ 144.00 ARRIVAL DATE HAY 6 1965

HELIOCENTRIC CONIC

RL 147.25 LAb .OD

RP 245.$3 LAp 1.08

RC 137.915 GL 7.99

PLANETC_EMTRIC CONIC

C3 26.105 VHL 5.109 DLA IS.35 RAL 169.15 RAD 6568.1VEL

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ

90.00 15 24 49 2707.17 -27.89

90.00 8 S5 20 4495.16 9.42

100.00 16 55 8 2422.34 -29.04

100.00 8 9 42 4255.28 10.62

110.00 18 17 4 2159.71 -32.61

110.00 9 2 15 4090.63 13.7G

DIFFERENTIAL CORRECTIONS

TOE .3591TRA-l.lS49 TC3 1.2363 9AU .4315

ROE -.5205 RRA -.2221RCS -.0053 FAU .06371

FOE .0455 FRA .4043 FC3-2.1129 B9P 6057

BDE .6322 BRA 1.1761 BCS 1.2365 FSP 517

DISTANCE 367.097

LOL 81.03 VL 35.2g2 GAL .60 AZL 88.65 HCA 113.36 SMA

LOP 194.59 VP 23.078 GAP 22.43 AZP 90.46 TAL 2.17 TAp

GP 2.19 ZAL 85.81 ZAP 173.22 ETS 159.79 ZAE 152.17 ETE

EARTH TO MARS

238.51ECC .58217 IMC 1.1532 vl 30.254

115.53 RCA 147.25 APO 329.38 V2 22.522

2.46 ZkC 91.58 ETC 255.94 CLP 175.59

LAUNCH DATE DEC 13 1964

12.144 pTH 2.18 VHp 10.302 DpA -.05 R4p 188.72 ECC 1.4296

RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ Z LONG

75.08 59.94 96.16 16 9 56 2107.2 -26.55 66.60

188.60 33,21 63.17 8 IO 15 3895.2 5.74 181.85

53.95 39.76 97.41 17 33 31 1822.3 -27.71 45.40

170.33 52.58 61.89 9 20 37 5655.5 6.78 165.64

35.34 59,09 100.86 18 53 4 1559.7 -30.77 24.G0

156.00 30.73 58.39 10 10 26 5490.6 9.48 149.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1878.9 SGR 637.2 SG3 190.9 ST 568.4 SR 588.5 SS 144.5

RRT .0825 RRF -.0975 RTF -.8018 CRT -.6108 CRS .4242 CST .4086

1984.0 R23 -.0229 R13 -.8019 LSA 754,4 MSA 585.9 SSA 44.5

$81 1879.7 SG2 634.7 THA 1.81 EL1 754.4 EL2 560.7 ALF 155.87

HELIOCENTRIC CCNIC

RL 147.26 LAL .00

RP 243.38 LAp 1.03

RC 140.154 G4. 8.01

PLANETOCENTRIC CONIC

CS 25.014 VHL 5.001

LNCH AZMTH LNCH TIM(

90.00 15 16 25

90.00 6 55 6

100.00 16 45 3

100.O0 8 9 9

110.00 18 9 $9

110.00 9 1 2

FLIGHT TIME 146.00 ARRIVAL DATE MAY 8 1965

DISTANCE 369.392 EARTH TO MARS

LOL 81.03 VL 35.175 GAL .75 AZL 88.87 HCA 114.27 $44A 234.81 ECC .37305 INC 1.1346 V1 30;254

LOP 195.30 VP 22.922 GAP 21.81 AZP 90.47 TAL 2.75 TAp 117.02 RCA 147.22 APO 522.41 V2 22.547

GP 2.28 ZAL 82.66 ZAP 172.65 ITS 160.78 ZAE 152.20 _TE 2.74 ZAC 91.72 (TC 255.92 ELF 173.01

DIFFERENTIAL C(_RECTIONS

TDE .3377 TRA-1.1240 TC3 1.3235 BAU .4426

NO( -.5080 RRA -.2148 RE3 -.ODD8 FAU .06591

FOE .0637 FRA .$866 FC3-2.2812 BSP 6224

00[ .6100 8RA 1.1443 BE3 1.5255 FSP 550

DLA 13.82 RAL 168.06 RAD 6568.0 VEL 12,099 PTH 2.17 VHp 10,049 DpA -.15 RAp 189.05 ECC 1.4117

L-I TIM( INJ LAT INJ _G INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2712.79 -27.73 75.49 38.26 95.96 16 1 57 2112.8 -2_.62 67.00

4468.47 8.59 187.07 31.51 62.91 8 9 35 3868.5 4.89 180.55

2426.94 -29.08 54.28 38.08 97.24 17 25 30 1826.9 -27.78 45.72

4229.54 9.79 168.87 30.87 61.62 9 19 39 5629.5 5.93 162.21

2162.22 -32.64 33.52 57.43 100.76 18 45 41 1562.2 -30.82 24.78

4067.03 12.91 154.69 29.03 58.07 10 8 49 3467.0 8.60 148.25

ORBIT DETERMINATION ACCURACY

ST 556.3 SR 586.9 SS 147.2

CRT -.5969 CRS .5515 CST .3066

LSA 723.4 MSA 367.6 SSA 46.2

EL1 723.0 EL2 562.3 ALF 152.44

MID-COURSE EX(CUTION ACCURACY

SGT 1913.3 SGR 634.8 SG3 201.2

RRT .0904 RRF -.1057 RTF -.8076

SG8 2015.8 R23 -.0238 R13 -.8079

SG1 1914.2 SG2 631.8 THA 1.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 243.12 LAp 1.01 LOP 196.22 VP

RC 142.373 GL 6.01GP 2.33 ZAL

PLANE TOCENTRIC CONIC

C3 24.012 VNL 4.900 DLA

LNCN AZMTH LMCH TIME L-I TIME INJ LAT

90.00 15 T 56 2718.83 -27.78

90.00 6 54 47 4442.34 7.78

100.00 16 36 53 2431.96 -29.12

1OO.00 8 8 31 4204.44 8.98

110.00 18 2 10 2165.11 -32.68

110.00 8 39 44 4044.06 12.08

DIFFERENTIAL CORRECTIONS

TOE .3175 TRA-I.0923 TC3 1.4165 8AU .4547

ROE -.4963 RRA -.2077 RC3 .0045 FAU .06829

FOE .0824 FRA ,3683 FC3-2.4623 BSP 6363

BOE .5892 BRA 1.1121 BC3 1.4165 FSP 585

DISTANCE 371.801 EARTH TO MARS

35.062 GAL .89 AZL 88.88 HCA 115.19 SMA 231.58 ECC .36439 INC 1.1159 vt 30.254

22.774 GAp 21.19 AZP 90.48 TAL 3.33 TAp 118.51RCA 147.20 Apo 315.97 V2 22.572

81.50 ZAp 172.07 ET8 161.62 ZAE 152.28 ETE 3.02 ZAC 91.85 ETC 255.91CLP 172.42

14.28 RAL 186.96 RAD 6568.0 VEL 12.058 pTH 2.16 VMp 9.803 DpA -.20 RAp 189.38 ECC 1.3952

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.92 36.60 95.74 15 53 14 2118.8 -26.69 67.42

185.58 29.84 62.69 8 8 50 3842.3 4.06 178.88

54.65 36.43 97.05 17 17 25 1832.0 -27.64 46.08

167.45 29.19 61.37 9 18 36 3604.4 5.09 160.82

33.74 35.78 100.63 18 38 15 1565.1 -30.87 24.99

153.43 27.34 57.78 10 7 8 3444.1 7.74 147.02

MID-CoURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 1950.0 SGR 632.1 SG3 212.1 ST 544.0 SR 583.2 $S 151.7

RRT .0982 RRF -.1142 RTF -.8139 CRT -.5833 CRS .6283 C$T ,2021

9GB 2049.9 R23 -.0252 RI3 -.8143 LSA 712.9 MSA 388.3 9SA 48.1

SG1 1951.2 862 628.7 THA 2.03 EL1 711.5 EL2 363.4 ALF 131.43

LAUNCH DATE DEC 13 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY 12 1965

HELIOCENTRIC C(_MIC

RL 147.26 LAL .00

RP 242.87 LAp .98

RC 144.629 GL 8.00

PLANETQCENTRIC CC_qIC

C3 23.093 VHL 4.806

LNCH AZT4TH LNCH TIME

90.00 14 59 23

90.00 G 54 23

100.00 16 28 40

100.00 8 7 48

110.00 17 54 38

110.00 8 58 19

DIFFERENTIAL CORRECTIONS

TOE .2970 TRA-l.0802

ROE -.4832 RRA -.2007

FOE .1024 FRA .3435

BDE .5689 8RA 1.0790

DISTANCE 374.313 EARTH TO MARS

LOt. 81.03 VL 34.955 GAL 1.03 AZL 88.90 HCA 116.11 SMA 228.59 ECC .35617 INC 1.0966 vl 30.254

LOP 197.14 VP 22.635 GAp 20.57 AZP 90.48 TAL 3.91 TAp 120.02 RCA 147.17 APO 310.01 v2 22.598

GP 2.40 ZAL 80.32 ZAp 171.47 ETS 162.34 ZAE 152.40 ETE 3.32 ZAC 91.99 ETC 255.90 CLP 171.82

DLA 14.73 RAL 165.84 RAO 6567.9 VEL 12.020 pTH 2.15 VHP 9.564 DpA -.27 RAp 189.70 ECC 1.3800

L-I TIME INJ LAT INJ LONG INJ RT AS.C ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2725.24 -27.82 76.39 34.95 95.51 15 44 49 2125.2 -26.76 67.88

4416.85 6.98 184.14 28.18 62.49 8 8 0 3816.9 3.24 177.45

2437.34 -29.17 55.04 34.78 96.85 17 9 17 1837.3 -27.91 46.47

4179.99 8.18 166.08 27.54 61.15 9 17 28 3580.0 4.26 159.47

2168.35 -32.72 33.99 34.15 100.49 18 30 46 1568.4 -30.93 25.22

4021.74 11.27 152.21 25.68 57.51 10 5 21 3421.7 6.90 143.84

MID-COURSE EXECUTION ACCURACy ORBtT DETERMINATION ACCURACY

TC3 1.5089 BAU .4659 SGT 1984.2 SGR 629.3 SG3 223.5 ST 330.1 SR 583.3 SS 158.7

RC3 .0105 FAU .07074 RRT .lOGG RRF -.1235 RTF -.8196 CRT -.5684 CRS .7148 CST .0974

FC3-2.6520 8SP 6491 SGB 2081.6 R23 -.0267 R13 -.8200 LSA 702.3 MSA 388.1 SSA 50.1

803 1.5090 FSP 620 SGl 1985.4 962 625.3 THA 2.15 EL1 699.2 EL2 363.9 ALF 130.22

LAUNCH DATE DEC 13 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CO(qlC

RL 147.26 LAL .00 LOL 81.03 VL

RP 242.60 LAP .96 LOP 198.06 VP

RC 146,900 GL 7,98 GP 2,48 ZAL

PLANE TOCENTRIC CONIC

CS 22.250 VHL 4.717 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 50 50 2731.96 -27.86

90.00 6 _3 34 4392.06 6.20

100.00 16 20 26 2443.01 -29.21

100.00 8 6 59 4156.25 7.39

110.00 17 47 5 2171.88 -32.76

110.00 8 $6 49 4000.14 10.48

OIFFERENTIAL CORRECTIONS

TOE .2771 TRA-t.0270 TC3 1.6037 BAU .4771

ROE -.4747 RRA -.1938 RC3 ,0173 FAU .07336

FOE .1231 FRA .3178 FC3-2.8543 BSP 6627

BOE .5497 BRA 1,0451 BC3 1.6038 FSP 659

DISTANCE 376.920 EARTH TO MARS

34.853 GAL 1.16 AZL 88.92 HCA 117.03 SMA 225.61ECC .34837 INC 1.0771 vl 30.254

22.503 GAP 19.96 AZF 90.49 TAL 4.50 TAp 121.53 RCA 147.14 APO 304.48 V2 22.624

79.14 ZAp 170,87 ETS 162.97 ZAE 152.55 ETE 3.62 ZAC 92.14 ETC 255,89 CLP 171.21

15.17 RAL 164.71RAD 6567.9 VEL 11.985 pTH 2.14 VHp 9.330 DpA -.33 RAp 190.01ECC 1.3662

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.87 33.32 95.27 15 36 22 2132.0 -26.84 68.36

182.73 26.55 62.31 8 7 6 3792.1 2.44 176.07

55.46 33.16 96.63 17 1 9 1843.0 -27.99 46.87

164.75 25.90 60.95 9 16 15 3556.3 3.47 158.16

34.25 32.54 100.34 18 23 17 1571.9 -30.99 25.48

151.04 24.04 57.27 10 3 29 3400.1 6.09 144.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2018.1 SCA_ 626.3 SG3 235.6 ST 515.5 SR 581.2 SS 167.7

RRT .1154 RRF -.1334 RTF -.8252 CRT -.5531CRS .7858 CST -.0011

8GB 2113.1 R23 -.0284 R13 -.8256 LSA 692.4 MSA 386.7 SSA 52.3

$61 2019.6 SG2 621.6 THA 2.26 EL1 686.6 EL2 363.6 ALF 128.86

LAL_CH DATE DEC 13 1964 FLIGHT TIME 154.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC CONIC DISTANCE 379.613 EARTH TO MARS

RL 147.26 LAL .00 LOt. 81.0_ VL 34.755 GAL 1.30 AZL 88.94 HCA 117.95 SMA 223.23 ECC .34097 INC 1.0571 Vl 30.254

RP 242.34 LAP .93 LOP 198.98 VP 22.378 GAP 19.35 AZP 90.50 TAL 5.10 TAp 123.05 RCA 147.11Apo

RC 149.184 GL 7.93 GP 2.55 ZAL 77.95 ZAp 170.25 ETS 163.52 ZAE 152.75 ETE 3,95 ZAC 92.28 ETC

PLANETOCENTRIC CONIC

C3 21.478 VHL 4.634 DLA 15.60 RAL 163.56 RAO 6567.9 VEL 11.952 PTH 2.13 VHp 9.103 DpA -.38 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 14 42 16 2738.93 -27.90 77.38 31.70 95.02 15 27 55 2138.9

90.00 6 53 18 4368.03 5.44 181.38 24.95 62.17 8 6 6 3768.0

100.00 16 12 11 2448.92 -29.26 55.89 31.55 96.41 16 53 0 1848.9

100.00 8 6 4 4133.27 6.63 163.47 24.30 60.79 9 14 57 3533.3

110.00 17 39 32 2175.65 -32.81 34.54 30.95 100.18 18 15 47 1575.7

110.00 8 55 13 3979.30 9.71 149.92 22.43 57.06 10 1 32 3379.3

DIFFERENTIAL CORRECTIONS NID-COURSE ExECuTION ACCURACY

8GT 2052.9 8GR 623.1 863 248.2

RRT .1252 RRF -.1443 RTF -.8306

8GB 2145.4 R23 -.0302 R13 -.8310

SGI 2054.5 SG2 617.7 THA 2.39

TOE .2374 TRA -.9950 TC3 1.6996 BAU .4881

ROE -.4648 RRA -.1870 RC3 .0250 FAU .07608

FDE .1450 FRA .2910 FC3-3.0667 BSP 6763

BOE .3313 BRA 1.0125 BC3 1.6998 FSP 700

299.34 V2 22.631

255.89 CLP 170.39

190.32 ECC 1.3535

INJ 2 LAT ]NJ 2 LONG

-26.92 68.85

1.67 174.72

-28.06 47.29

2.69 156.90

-31.06 25.73

5,30 143.60

ORBIT DETERMINATION ACCURACY

ST 500.3 SR 379.1 SS 179.3

CRT -.5357 CRS .8418 CST -.0883

LSA 683.1MSA 384.9 SSA 54.5

EL1 673.6 EL2 363.2 ALF 127.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 13 1964

HELIOCENYRIC CONIC

RL 147.26 LAL .OD

RP 242.06 LAp .91

RC 151.478 GL 7.91

PLANETOCEMTRIC CONIC

C3 20.771VHL 4.558

LNCH AZNTM LNCH TIME

90.00 14 33 43

90.00 6 52 36

100.00 16 3 39

100.00 6 5 2

110.00 17 32 0

110.00 9 53 30

81.03 VL 34.662 GAL

FLIGHT TIN( 156.00

DISTANCE 382.385

1.45 AZL 88.96 HCA 118._7 SNA

ARRIVAL DATE NAY

EARTH TO MARS

220.82 ECC .35394 INC 1.0569 vl

V2

CLP

16 1965

LOL 30.254

LOP 199.90 VP 22.260 GAP 18.74 AZP 90.50 TAL 5.70 TAp 1_4.57 RCA 147.08 Apo 294.56 22.678

GP 2.64 ZAL 76.76 ZAp 169.63 (TS 163.99 ZAE 152.99 ETE 4.29 ZAC 92.43 ETC 255.88 169.96

OLA 16.02 RAL 162.40 RAG 6567.8 VEL 11.923 PTH 2.12 VHp 8.882 DpA -.43 RAp 190.63 ECC 1.3416

L-I TIME INJ LAT INJ LOI4G INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG

2746.06 -27.95 77.90 30.11 94.77 15 19 29 2146.1 -26.99 69.36

4344.81 4.70 180.07 23.37 62.04 8 5 1 3744.8 .92 173.43

2435.00 -29.31 56.34 29.96 96.18 16 44 54 1855.0 -28.14 47.73

4111.10 5.89 162.24 22.72 60.64 9 13 33 3511.1 1.94 155.68

2179.60 -32.86 34.84 29.37 100.01 18 8 19 1579.6 -31.13 26.04

3959.26 8.96 148.64 20.84 56.87 9 39 30 3359.3 4.54 142.55

DIFFERENTIAL CORRECTIONS

TOE .2374 TRA -.9617 TC3 1.7958 BAU .4987

ROE -.4534 RRA -.1805 RC3 .0535 FAU .07897

FOE .1679 FRA .2610 FC3-S.2915 BSP 6897

BOE .5133 BRA .9785 BC3 1.7961 FSP 743

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2085.8 S_ 619.9 SG3 261.5 ST 483.6 SR 576.8 SS 192,9

RRT .1360 RRF -.1562 RTF -.8358 CRT -.5166 CRS .8843 CST -.1641

8¢,8 2176.0 R23 -.0320 R13 -.8363 LSA 674.4 MSA 381.7 9SA 56.9

$4;1 2087.7 SG2 613.6 THA 2.53 EL1 660.0 £L2 361.9 ALF 125.54

LAUNCH DATE DEC 13 1964 FLIGHT TIME 158.00 ARRIVAL DATE HAY 20 1965

HELIOCENTRIC CQNIC

RL 147.26 LAL .00 LGL 81.03 VL

RP 241.79 LAp .88 LOP 200.83 VF

RC 135.781 GL 7.85 GP 2.72 ZAL

pLAM(TOC(NTRIC CONIC

C3 20.124 VHL 4.486

LNCH AZNTH LNCM TIME

90.00 14 29 13

90.00 6 91 48

100.00 15 $5 48

100.00 8 3 54

110.00 17 24 29

110.00 6 31 41

DIFFERENTIAL CORRECTIONS

TOE .2325 TRA -.9142 TC3 1.9193 BAu .5165

RDE -.4466 RRA -.1738 RC3 .0426 FAU .08186

FD( .1936 FRA .2298 FC3-3.5217 BSP 6705

BOE .3035 BRA .9306 BC3 1.9198 FSP 794

DISTANCE 385.231 EARTH TO MARS

34.573 GAL 1.55 AZL 88.98 HCA 119.80 ,SMA 218.58 ECC .32727 tNC 1.0162 vl 30.254

22.150 GAP 18.14 AZP 90.51TAL 6.30 TAp 126.10 RCA 147.04 APO 290.11 v2 22.706

75.57 ZAP 168.99 ETS 164.41ZAE 153.26 ETE 4.65 ZAC 92.57 ETC 255.87 CLP 169.32

DLA 16.42 RAL 161,23 RAO 6567.8 VEL 11.896 PTH 2.11VHp 8.666 DpA -.47 RAp 190.92 ECC 1.3312

L-I TIME INJ LAT INJ LONG |NJ RT ASC ]NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAY INJ 2 L04_G

2753.34 -27.99 78.43 28.$4 94.50 15 11 6 2153.3 -27.07 69.68

4322.40 3.R8 178.82 21.82 61.94 8 3 SO 3722.4 .20 172.18

2461.22 -29.35 56.80 28.39 95.94 18 36 49 1861.2 -28.22 48.18

4089.75 5.18 161.05 21.16 60.52 9 12 3 3489.7 1.21 154.51

2185.71 -32.91 35.15 27.82 99.83 18 0 53 1583.7 -31.20 26.34

3940.02 8.24 147.82 19.28 56.71 9 57 21 3340.0 3_81 141.54

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2129.6 SGR 616.8 SG3 275.1 ST 473.5 SR 574.6 SS 209.9

RRT .1357 RRF -.1695 RTF -.8465 CRT -.5290 CRS .9161 CST -.2638

SG8 2217.1 R23 -.0447 RI3 -.8471 LSA 676.7 NSA 370.2 SSA 59.0

SG1 2131.4 SGZ 610.6 THA 2.45 ELI 656.2 EL2 351.9 ALF 124.89

LAUNCH DATE DEC 13 1964 FLIGHT TIME 160.00 ARRIVAL DATE HAY 22 1965

HEL1OCEHYRIC CONIC DISTANCE 388.142 EARTH TO MARS

RL 147.26 LAL .00 LOL 81.03 VL 34.487 GAL 1.88 AZL 89.00 HCA 120.75 SHA 216.48 ECC .32095 INC .9950 vl 30.254

RP 241.51 LAP .86 LOP 201.76 VP 22.046 GAP 17.54 A ZP 90.51 TAL 6.90 TAp 127.63 RCA 147.00 APO 265.96 V2 22.734

RC 156,092 GL 7.79 GP 2.81ZAL 74.39 ZAp 168.35 ETS 164.78 ZAE 153.57 ETE 5.03 ZAC 92.72 ETC 255.86 CLP 168.67

PLANETOCEHTRIC CONIC

C3 19,532 VHL 4,420 DLA 16.81RAL 160.06 RAD 6567.8 VEL 11.871PTH 2.11VHP 8.457 DpA -.50 RAp 191.21ECC 1.3214

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 16 49 2760.57 -28.02 78.95 26.99 94.24 15 2 50 2160.6 -27.14 70.40

90.00 8 50 52 4300.99 3.29 177.62 20.30 61.86 8 2 33 3701.0 -.50 170.99

100.00 15 47 44 2467.41 -29.39 57.25 26.85 95.70 16 28 51 1867.4 -28.29 48.62

100.00 8 2 38 4069.38 4.50 159.93 19.63 60.42 9 10 28 3469.4 .52 153.39

110.00 17 17 5 2187,82 -32.95 35.46 26.29 99,65 17 53 33 1587.8 -31.27 26.64

110.00 8 49 46 3921.73 7.56 146.84 17.74 56.36 9 $5 8 3321.7 3.11 140.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT D(TERHINATION ACCURACY

TOE .2066 TRA -.8889 TC3 2.0004 BAU .5223 SIT 2155.7 SGR 613.2 SG3 290.0 ST 452.7 SR 572.0 SS 225.3

ROE -.4361RRA -.1672 RE3 .0533 FAU .08511 RRT .1542 RRF -.1826 RTF -.8479 CRT -.4924 CRS .9357 CST -.2983

FOE .2167 FRA .1929 FC3-3.7722 BSP 7004 _,8 2241.2 R23 -.0412 R13 -.8485 LSA 665.9 MSA 368.2 SSA 62.0

00[ .4843 BRA .9045 BC3 2.0011FSP 839 SG1 2158.0 SG2 805.3 THA 2.73 EL1 658.3 ELI 353.1 ALF 122.20

LAUNCH DATE DEC 13 1964 FLIGHT TIM( 162.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CONIC DISTANCE 391.115 EARTH TO MARS

RL 147.26 LAL .00 LOt. 81.03 VL 34.406 GAL 1.80 AZL 89.03 HCA 121.66 SMA 214.52 ECC .31495 INC .9735 Vl 30.254

RP 241.22 LAp .83 LOP 202.69 VP 21.948 GAP 16.95 AZP 90.51 TAL 7.50 TAp 129.16 RCA 146.96 APO 282.09 V2 22.762

RC 158.406 GL 7.70 GP 2.91 ZAL 73.21 ZAP 167.67 ETS 165.11 ZAE 153.91 ETE 5.44 ZAC 92.87 ETC 255.85 CLP 168.01

PLAN[TOCENTRIC CONIC

C3 18.992 VHL 4.358 OLA 17.18 RAL 158.89 RAD 6567.8 VEL 11.848 PTH 2.10 VHp 8.252 DpA -.53 RAp 191.50 ECC 1.3126

LNCH AZI4TH LMCH TIM( L-I TIME INJ LAT

90.00 14 8 32 2767.76 -28.08

90.00 6 49 48 4280.53 2.64

100.00 13 39 46 2473.56 -29.43

100.00 8 1 16 4049.95 3.84

110.00 17 9 47 2191.95 -33.00

110.00 8 47 45 3904.33 6.91

DIFFERENTIAL CCRRECTIONS

TOE .1846 TRA -.8593 TC3 2.0893 8AU .5307

ROE -.4301 RRA -.1606 RC3 .0650 FAu .08850

FDE .2419 FRA .1334 FC3-4.0343 BSP 7213

BDE .4691 8RA .8741 BC3 2.0903 FSP 889

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

79.47 25.47 93.98 14 34 40 2167.8 -27.21 70.91

176.47 18.80 61.80 8 1 g 3680.5 -1.16 169.85

57.70 25.34 95.47 16 21 0 1873.6 -28.36 49.06

158.86 18.13 60.33 g 8 46 3450.0 -.13 152.33

35.77 24.79 99.47 17 46 18 1S92.D -31.34 26.94

145.92 16.24 36.44 9 52 4g 33D4.3 2.45 139.67

MID-COURSEExECUTION ACCURACY OROIT OETERMINATION ACCURACY

SGT 2184.7 SGR 609.8 SG3 305.6 ST 433.3 SR 369.3 SS 243.1

RRT .1708 RRF -.1974 RTF -.8510 CRT -.4607 CR8 .9488 CST -.3314

SG8 2268.2 R23 -.0410 R13 -.8516 LSA 659.S MSA 363.1SSA 65.0

SG1 2187.4 SG2 600.1THA 2.g5 EL1 623.3 EL2 351.3 ALF 119.52

2053



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 164.00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC CC_IC

RL 147.26 LAL .00

RP 240.93 LAP .80

RC 1S0.?28 GL 7.61

PLANETOCENTRIC CONIC

C3 18.498 VHL 4,301

LNCH AZMTH LHCM TIME

90.00 1A 0 24

90.00 8 48 37

100.00 15 31 56

100.00 T 59 45

110.09 17 2 34

110.00 8 45 36

DIFFERENTIAL CORRECTION8

TOE .1846 TRA '.8285

RDE -.4225 RRA -.1541

FOE .2682 FRA .1116

BOE .4535 8RA .8427

DISTANCE 39A.145 EARTH TO MARS

LOL 81.03 VL 34.329 GAL 1.91 AZL 89.05 HCA 122.59 SMA 212.69 ECC .30926 INC .9513 vl 30.254

LOP 203.62 vP 21.657 GAP 16.37 AZP 90.51 TAL 6.10 TAp 150.69 RCA IA6.91 Apo 278.47 v2 22.791

GP 3.01ZAL 72.04 ZAP 166.99 ETS 165.40 ZA( 154.29 ETE 5.88 ZAC 93.03 ETC 255.85 CLP IS7.34

DLA 17.53 RAL 157.72 RAO 6567.7 VEL 11.827 PTH 2.09 VHp 8.053 DpA -.55 RAp 191.77 ECC 1.3044

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2774.82 -28.09 T9.99 23.97 93.73 14 46 38 2174.8 -27.28 71.42

4261.09 2.01 175.39 17.34 61.75 7 59 38 3661.1 -1.78 168.76

2479.62 -29.47 58.15 23.84 95.24 16 13 16 1879.6 -28.43 49.S0

_031.52 3.22 157.84 16.66 60.27 9 6 57 3431.5 -.76 151.32

2196.03 -33.04 36.08 23._1 99.29 17 39 10 1596.0 -31.41 27.24

5887.88 6.29 145.0S 14.77 56.33 9 50 24 3287.9 1.82 138.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TC3 2.1790 BAU .5392 SGT 2213.9 SGR 606.3 SG3 321.9 ST 414.5 SR 566.6 SS 262.S

RC3 .0777 FAU .09205 RRT .|870 RRF -.2135 RTF -.8544 CRT -.4297 CRS .9565 CST -.3574

FC3-4.3080 8SP 7392 SG8 2295.4 R23 -.0421 R13 -.8551 LSA 655.8 MSA 356.3 SSA 68.0

BC3 2.1804 FSP 942 SGI 2217.0 SG2 594.6 THA 3.16 EL1 609.9 EL2 347.8 ALF 116.77

LAUNCH DATE DEC 13 1864 FLIGHT TIME 166.00 ARRIVAL OAT( MAY 28 1965

HELIOCENTRIC C._IC

RL 147.26 LAL .00

RP 240.84 LAP .77

RC 163.052 GL 7.51

PLANETOCENTRIC CONIC

C3 18.048 VHL 4.248

LNCH AZMTN LNCH TIM( L-I TIME INJ LAT

90.00 13 52 25 2781.68 -28.12

90.00 8 47 IT 4242.70 1.42

100.00 15 24 15 2485.49 -29.51

100.00 7 58 7 4014.12 2.63

110.00 16 55 31 2199.99 -33.09

110.00 8 43 21 5872.38 5.70

DIFFERENTIAL CCRRECTIONS

TOE .1469 TRA -.7965 TC3 2.2665 BAU .5478

RDE -.4154 RRA -.1475 RC3 .0915 FAU .D9574

FOE .2948 FRA .0863 FC3-4.5925 BSP 7522

BD( .4406 9RA .8100 BC3 2.2704 FSP 998

DISTANCE 397.227 EARTH TO MARS

LOt. 81.03 VL 34.255 GAL 2.02 AZL 89.07 HCA 123.52 SMA 210.98 ECC .3038T INC .9288 vl 30.254

LOP 204.56 VP 21.771 GAP 15.79 AZP 90.51 TAL 8.70 TAp 132.23 RCA 148.87 APO 275.08 V2 22.821

GP 3.11ZAL 70.88 ZAp 166.30 ETS 165.65 ZAE 154.71ETE 6.35 ZAC 93.18 ETC 255.84 CLP 166.65

DLA 17.85 RAL 158.55 RAD 6567.7 VEL 11.908 PTH 2.09 VHP 7.858 DPA -.55 RAp 192.04 ECC 1.2970

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME fPO CST TIM INJ 2 LAT INJ 2 LONG

80.49 22.49 93.48 14 38 46 2181.7 -2T.34 71.91

174.36 15.90 61.72 7 58 0 3642.7 -2.37 167.73

58.58 22.38 95.01 16 5 41 1885.5 -28.50 49.92

158.88 15,22 60,21 9 S 1 3414.1 -1'.35 150.36

36.38 21.86 99.12 17 32 11 1600.0 -31.48 27.53

144.23 13.32 56.24 9 4T 54 3272.4 1.23 158.00

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 2242,3 SGR 803.0 863 339.0 ST 396.5 SR 563.7 SS 282.1

RRT .2033 RRF -.2307 RTF -.8580 CRT -.4010 CRS .8598 CST -.3793

SGB 2322.0 R23 -.0443 R13 -.8588 LSA 654.6 MSA 347.9 SSA 71.1

SG1 2245.9 SG2 589.5 THA 3.36 EL1 598.2 EL2 542.5 ALF 114.05

LAUNCH DATE DEC 13 1964 FLIGHT TIME 168.00 ARRIVAL DATE MAY 30 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RF 249.$4 LAP .T5

RC 165.575 GL 7.59

PLANETOCENTRIC CO_IC

C5 17.636 VHL 4.200

LNCH AZMTH LNCM TIME

90.00 13 44 37

90.00 6 45 48

100.00 15 16 46

100.00 7 56 21

110.00 16 48 3E

110.00 8 41 0

DIFFERENTIAL CCRRECTION8

TOE .1305 TRA -.7640 TC3 2.3553 BAU ._559

ROE -.4086 RRA -.1410 RC3 .1065 FAU .09960

FOE .3223 FRA .0174 FC3-4.8889 BSP 7852

BOE .4290 BRA .7769 9C3 2.3577 FSP 1058

DISTANCE 400.359 EARTH TO MARS

LOL 81.05 VL 34.184 GAL 2.13 AZL 89,09 HCA 124.46 SMA 209.57 ECC .29875 INC .9056 vt 50.254

LOP 205.49 VP 21.691 GAP 15.21AZP 90.51TAL 9.30 TAp 133.76 RCA 146.82 APO 271.91 V2 22.851

GP 5.22 ZAL 69.74 ZAP 165.59 ETS 165.88 ZAE 155.16 ETE 6.85 ZAC 95.54 ETC 255.85 CLP 165.95

DLA 16.16 RAL 155.39 RAD 6567.7 VEL 11.791PTH 2.08 VHp 7.669 DpA -.55 RAp 192.30 ECC 1.2905

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2788.26 -28.15 60.97 21.05 93.24 14 51 6 2188.3 -27.40 72.58

4225.42 .86 173.40 14.49 61.69 7 56 14 3625.4 -2.93 166.77

2491.12 -29.54 59.00 20.94 94.80 15 58 17 1891.1 -28.56 50.33

3997.79 2.08 155.99 15.81 60.17 9 2 58 3397.8 -1.90 149.47

2203.79 -33.13 36.67 20.43 98.95 17 25 20 1603.8 -31.54 2T.81

3857.68 5.15 143.47 11.90 56.16 9 45 18 3257.9 .67 157.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERM1HATION ACCURACY

SGT 2269.0 SGR 599.8 $63 356.8 ST 378.8 SR 560.8 SS 302.6

RRT .2203 RRF -.2493 RTF -.8615 CRT -.3724 CRS .9602 CST -.5960

SGB 2347.0 R23 -.0472 R13 -.8623 LSA 655.5 MSk 338.4 SSA 74.5

SG1 2273.2 SG2 584.0 THA 3.57 EL1 587.8 EL2 335.4 ALF 111.59

LAUNCH DATE DEC 15 1964 FLIGHT TIN( 170.00 ARRIVAL DATE JUN 1 1965

HELIOCENTRIC CONIC DISTANCE 403.537

RL 147.26 LAL .00 LOt. 81.03 VL 34.117 GAL 2.24 AZL 89.12 HCA

RP 240.04 LAP .72 LOP 206.43 VP 21.617 GAP 14.65 AZP 90.51 TAL

RC 167.69T GL 7.25 GP 3.34 ZAL 68.61 ZAP 164.87 ET8 166.07 ZAE

PLANETOCENTRIC CONIC

C3 17.264 VHL 4.155 DLA 18.45 RAL 154.24 RAD 6567.7 VEL 11.775 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME

90.00 13 57 4 2794.48 -28.17 81.42 19.63 93.01 14 23 38

90.00 6 44 10 4209.28 .34 172.50 13.12 61.68 T 54 19

100.00 15 9 29 2496.43 -29.57 59.39 19.53 94.59 15 51 5

100.00 7 54 26 3982.55 1.56 155.15 12.43 60.14 9 0 48

110.00 16 41 53 2207.36 -33.17 36.94 19.03 98.80 17 18 40

110.00 8 58 31 3844.39 4.64 142.76 10.52 56.10 9 42 36

DIFFERENTIAL C_ECTION8 MID-COURSE EXECUTION ACCURACY

TOE .1146 TRA -.7311TC3 2.4438 BAU .3648 SGT 2297.5 8GR 596.8 SG3 375.9

ROE -.4022 RRA -.1344 RC3 .1229 FAU .10374 RRT .2388 RRF -.2695 RTF -.8652

FOE .3508 FRA -.0358 FC3-5.2021 BSP 7741 866 2373.8 R23 -.0504 RI3 -.8662

BOE .4182 9RA .7433 BC3 2.4469 FSP 1119 SGI 2302.2 9G2 578.4 THA 3.79

EARTH TO MARS

125.40 SMA 207.85 ECC .29390 INC .8818 vl 50.254

9.89 TAp 135.29 RCA 146.76 APO 268.94 V2 22.881

155.64 ETE 7.40 ZAC 93.50 ETC 255.83 CLP 165.24

2.08 VHp 7.484 DpA -.54 RAp 192.56 ECC 1.2841

PO CST TIM INJ 2 LAT INJ 2 LONG

2194.5 -27.45 72.85

3609.3 -3.45 165.87

1896.4 -28.62 50.72

3382.6 -2.42 148.65

1607.4 -31.60 28.07

3244.4 .16 136.54

ORBIT DETERMINATION ACCURACY

ST 381.0 SR 557.7 SS 324.0

CRT -.3_14 CRS .9582 CST -.4065

LSA 657.6 HSA 328.4 SSA 77.6

EL1 578.1 EL2 327.S ALF 108.63

2034



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIM( 172.00 ARRIVAL DATE JUN ] 1965

HELIOCEHTRIC CONIC

ML 14T.26 LAL .00

RP 239.75 LAP .69

RC 170.018 GL 7.11

PLANETOCENTRIC COMIC

C3 18.824 VHL 4.114

LHCH AZI4TH LNCH TIN[

90.00 13 29 45

90.00 9 42 22

1OO.O0 15 2 28

1OO.O0 T 52 ZZ

110.OO 16 35 21

110.O0 8 35 56

DISTANCE 406.757 EARTH TO MARS

LOt- 81.03 VL 34.052 GAL 2.35 AZL 89.14 HCA 126.34 SNA 206.43 ECC .28991 INC .8575 vl 30.254

LOP 207.38 VP 21.548 GAP 14.09 AZP 90.51 TAL 10.48 TAp 136.82 RCA 146.71 APO 266.16 v2 22.912

GP 3.46 ZAL 67.50 ZAP 164.14 ETS 156.25 ZAI[ 156.15 EYE 7.99 ZAC 93.67 ETC 255.82 CLF 184.51

OLA 18.71 RAL 153.10 RAD 6567.7 VEL 11.760 PTH 2.08 VHP 7.304 DPA -.52 RAp 192.80 ECC 1.2785

L-i TIM( INJ LAY INJ LOMG INJ RT A$C INJ AZI4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2800.28 -28.19 81.84 18.25 92.90 14 16 25 2200.3 -27.50 73.25

4194.31 -.15 171.66 11.77 61.69 7 52 17 3594.3 -$.93 165.03

2501.38 -ZD.GO 59.75 18.14 94.40 15 44 7 1901.4 -28.67 51.07

3968.45 1.09 154.38 11.08 60.13 8 58 30 3368.5 -2.90 147.85

2210.65 -33.20 37.19 17.66 98.65 17 12 12 1610.7 -31.65 28.31

3831.92 4.17 142.10 9.16 56.04 9 39 48 3231.9 -.32 135.89

DIFFERENTIAL C-GRRECTIOMS

TOE .1001TRA -.eRR4 TC3 2.5266 BAU .5725

ROE -.3981 RflA -.1277 Re3 .1405 FAU .10802

FOE .STRZ FRA -.OgZ5 FC3-3.5256 B_P 7861

BIDE .408G BRA .7100 BC3 2.5305 FSP 1187

NI_-COURS( ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 2322.8 Sr_t 594.1 $63 395.6 ST 343.9 SR 554.6 SS 345.2

RRT .2582RRF -.2909 RTF -.RGR5 CRT -.3112 CRS .9545 CST -.4131

SG8 2397.6 R29 -.0540 R13 -.8696 LSA 661.2 NSA 318.2 SSA 80.9

$4;1 2326.2 $GZ 572.7 THA 4.02 EL1 569.7 EL2 318.1 ALF t06.04

LAUNCH DATE DEC 13 19494 FLIGHT TIN( 174.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 239.42 LAP .66

RC 172.331GL 8.95

PLAN[TOCENTIIIC CONIC

C3 18.815 VHL 4.076

LNCH AZMTH LNCH TIM(

90.00 13 22 41

90.00 6 40 25

100.00 14 55 38

100.00 T 50 9

110.OO 19 29 Z

110.00 8 33 14

DISTANCE 410.018

LOL 81.03 VL 33.991 GAL 2.45 AZL 89.17 HCA 127.29 SMA 205.10 [CC .28496

LOP 208.32 VP 21.484 GAP 13.53 4ZP 90.50 TAL 11.06 TAP 138.35 RCA 146.66

GP 3.59 ZAL 86.41 ZAP 163.38 ET9 166.40 ZA( 156.70 (TE 8.64 ZAC 93.84

DLA 28.95 RAt. 151.97 RAO SS67.T V1EL 11.747 PTH 2.07 VHp 7.129 DpA -.49

L-I TIM( 1NJ LAT INJ LONG INJ RT ASC INJ AZII4TH INJ TIM( PO CST TIN

2805.58 -29.21 82.23 16.89 92.61 14 9 27 2205.6

4180.54 -.59 170.90 10.45 61.69 7 50 5 3580.5

2505.86 -29.62 60.09 16.79 94.23 15 37 24 1905.9

3955.49 .65 153.66 9.76 60.11 8 56 5 3355.5

2213.64 -33.Z3 37.42 19.32 94.32 17 S 56 1613.6

3820.48 3.73 141.50 7.84 58.00 9 36 55 3220.5

DIFFERENTIAL (CRRECT1OMS

TOE .0924 TRA -.8597 TC3 2.6238 6AU .5639

RDE -.3903 RRA -.1210 RC3 .1596 FAU .11260

FDE .4083 FRA -.1537 FC3-5.9669 09P 7803

BDE .4011 BRA .6707 BC3 2.6286 FSP 1256

EARTH TO MARS

INC .8324 vl 30.254

APO 263.54 V2 22.943

ETC 255.82 CLP 163.76

RAp 193.03 ECC 1.2734

INJ 2 LAT INJ 2 LONG

-27.55 73.63

-4.37 164.26

-28.72 51.40

-3.33 147.14

-31.70 28.53

-.76 135.30

ORBIT DETERMINATION ACCURACY

ST 327.9 SR 551.$ SS 566.8

CRT -.3052 CRS .9495 CST -.4380

LSA 667.7 NSA 305.1 SSA 84.5

EL1 564.3 EL2 305.1 ALF 104.66

NID-COURIME EXECUTION ACCURACY

$GT 2356.5 SGR 501.9 963 416.7

tiNT .2748MIF -.3140 RTF--.8739

2429.7 R23 -.0613 R13 -.8751

SG1 2362.5 SG2 567.6 THA 4.19

LAUNCH DATE DEC 13 1964

HELIOCEHTRIC CO441C

RL 14T.28 LAL .DO

RP 239.11 LAp .83

RC 174.638 GL 6.78

PLAN[T_CEHTRIC COMIC

C3 16.335 VHL 4.042

LHCH AZNTH LNCH TIM(

90.00 13 15 57

90.00 6 38 17

100.00 14 49 8

100.00 7 47 47

110.00 18 22 58

110.00 8 30 26

FLI6HT TIM( 176.00 ARRIVAL DATE JUN 7 1965

DISTANCE 413.314 EARTH TO MARS

LOL 81.03 YL 33.932 GAL _.54 AZL 89.19 HCA 128.23 SMA 203.85 ECC .28083 IHC .8067 vl 50.254

LOP 209.27 yp 21.425 GAP 12.98 AZP 80.50 TAL 11.63 TAp 139.87 RCA 146.60 Apo 281.09 v2 22.975

GP 3.72 ZAL 65.34 ZAP 182.81ET3 IS6.54 ZAE 157.27 EYE 9.35 ZAC 94.01 (TC 255.81CLP 163.00

OLA 19.18 RAL 150.86 RAD 8567.7 VEL 11.735 PTH 2.07 VHP 6.957 DPA -.44 RAp 193.26 ECC 1.2688

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2810.28 -28.22 82.57 15.56 92.44 14 2 47 2210.3 -27.58 73.97

4168.05 -.99 170.20 9.17 61.70 7 47 45 3568.0 -4.77 185.55

2509.83 -29.64 80.38 15.47 94.08 15 30 57 1909.8 -28.76 51.69

3943.73 .25 153.02 8.46 60.11 8 53 31 3343.7 -3.T3 146.49

2216.21 -33.26 37.62 15.01 98.41 16 59 55 1616.2 -31.74 28.72

3810.11 3.34 140.96 6.55 55.96 9 33 56 3210.1 -1.15 134.76

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TDE .0737 TRA -.6344 TC3 2.6836 BAU .5874 SIT 2371.3 SGR 590.0 SG3 438.4 ST 311.0 S_ 547.9 SS 388.5

ROE -.3649 limA -.1141 RC3 .1801 FAU .11730 RRT .3016 ImF -,3389 NTF -.8747 CRT -.2467 CRS .9439 CST -.4132

FOE .4579 FRA -.2178 FC3-6.2170 8SP 8048 $C_ 2443.6 R23 -.0623 R13 -.8761 LSA 671.7 HSA 298.6 SSA 87.3

BO( .3918 BRA .8448 BC3 2.6896 FSP 1331 $4;1 2378.4 _ 560.8 THA 4.54 EL1 555.4 EL2 297.3 ALF 101.23

LAUNCH DATE DEC 13 1964 FLIGHT TIN( 178.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC C(_41C

RL 147.26 LAL .00

RP 238.79 LAp .60

RC 178.959 GL 6.GD

PLAN(TOCENTR1C CONIC

CS 18.090 VHL 4.010

LNCH AZNTN LNCN TIM(

90.00 13 9 32

90.00 6 35 58

100.00 14 42 55

1OO.O0 7 45 18

110.OO 18 1T 10

110.00 9 27 31

DISTANCE 419.646

LQL 81.03 VL 33.876 GAL 2.64 AZL 89.22 HCA 129.18 SNA 202.67 ECC .27693

LOP 210.22 VlP 21.371 GAP 12.44 AZP 90.49 TAL 12.20 TAp 141.38 RCA 146.54

GP 3.86 ZAL 64.30 ZAP 161.62 ETS 166.66 ZN[ 157.67 ETE 10.13 ZAC 94.18

DLA 19.35 RAL 149.76 RAD 6567.6 V(L 11.725 PTH 2.07 VHP 6.791 DpA -.38

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PC) CST TIN

2514.35 -28.23 82.8? 14.27 92.29 13 56 26 2214.4

4156.61 -1.36 169.57 7.91 61.71 7 45 15 3556.6

2513.23 -29.66 60.63 14.16 93.94 15 24 46 1913.2

3933.17 -.11 152.44 7.22 60.11 8 50 49 3333.2

2216.37 -33.28 37.78 13.72 98.31 16 54 8 1618.4

3800.80 2.98 540.47 5.29 55.93 9 30 51 _200.R

DIFFERENTIAL CORRECTIONS

TOE .0580 TRA -.8087 TC3 2.7414 8AU .3909

ROE -.3795 liRA -.1071 RC3 .2022 FAU *12223

FOE .4888 FRA -.2585 FC3-8.5821 09P 8264

BO£ .3836 _A .6180 $C3 2.7499 FSP 1409

EARTH TO NARS

]NC .7802 vl 30.254

APO 258.79 V2 23.007

ETC 255.81CLP 162.22

RAp 193.47 ECC 1.2846

INJ 2 LAT INJ 2 LONG

-27.62 74.26

-5.13 162.92

-28.79 51.83

-4.09 145.91

-31.77 28.88

-1.51 134.27

ORBIT 0ETERNINATIOM ACCURACY

ST 295.3 _Lq 544.4 SS 411.0

CRT -.1842 CRS .9378 CST -.3625

LDA 677.G MSA 292.2 SSA 89.8

EL1 548.2 EL2 288.3 ALF 87.90

MID-COURSE EXECUTION ACCURACY

SIT 2383.4 SCAi $88.7 SG3 461.3

RRT .$295 I_ -.3655 RTF -.8757

S_ 2456.9 R23 -.0641 R13 -.8772

S_1 2393.7 SG2 353.9 THA 4,91

2035



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 180.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CON|_

RL 147.26 LAL .00

RP 236.47 LAP .58

RC 179.231GL G.40

PLANETOCENTRIC CONIC

C3 15.849 VHL 3.981

LNCH AZMTH LNCH TIME

90.00 13 3 26

90.00 6 33 28

1OO.00 14 37 0

100.00 7 42 35

110.00 16 11 36

110.O0 8 24 29

DIFFERENTIAL CORRECTZO_IS

TDE .0505 TRA -.5723

ROE -.3744 RRA -.0999

FOE .4978 FRA -.3619

BOE .3778 8RA .5810

LOt. 81.03 VL

LOP 211.17 VP

GP 4.01 ZAL

OISTANCE 420.011 EARTH TO MARS

33.823 GAL 2.73 AZL 89.25 HCA 130.14 SMA 201.55 ECC .27323 INC .7529 Vl 30.254

21.321 GAP 11.90 AZP 90.48 TAL 12.75 TAp 142.89 RCA 146.48 Apo 256.62 V2 25.040

63.28 ZAP 161.02 ETS 188.76 ZAE 158.50 ETE 10.99 ZAC 94.36 ETC 255.80 CLP 161.43

OLA 19.51 RAL 148.68 RAO 8587.8 VEL 11.715 PTH 2.06 VHp 6.628 DpA -.31 RAp 193.68 ECC 1.2608

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2817.78 -28.24 83.12 13.00 92.16 13 50 24 2217.8 -27.64 74.51

4146.83 -1.68 169.02 6.69 61.73 7 42 35 3546.8 -5.44 162.36

2518.06 -29.67 60.64 12.92 93.83 15 18 56 1916.1 -28.82 52.14

5923.78 -.43 151,93 5,99 60.11 8 47 59 3323.8 -4.40 145.39

2220.10 -33.29 37.91 12.47 98.23 16 48 36 1620.1 -31.80 29.01

5792.51 2.66 140.04 4.06 55.91 9 27 41 3192.5 -1.83 133.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMJlNATION ACCURACY

TC3 2.8219 8AU .5998 SGT 2411.9 8GR 588.2 SG3 485.6 ST 280.3 SR 540.8 SS 431.7

RC3 .2259 FAU .12753 RRT .3513 RRF -.3932 RTF -.8800 CRT -.1769 CRS .9304 CST -.3991

FC3-6.9662 BSP 8221 SG8 2482.6 R23 -.0717 R13 -.8816 LSA 685.3 MSA 281.2 SSA 93.1

BC3 2.8309 FSP 1489 961 2421.2 SG2 548.6 THA 5.16 EL1 543.8 EL2 274.3 ALF 97.04

LAUNCH OATE OEC 13 1984 FLIGHT TIM( 182.00 ARRIVAL DATE JUN 13 1"965

HELIOCENTRIC C(_AIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 298.14 LAP .53 LOP 212.12 Vp

RC 181.313 GL 6.19 GP 4.16 ZAL

PLANETOCENTRZC C_IC

C3 15.641 VHL 3.955 0LA 19.65 RAL 147.63 RAD 6567.6 VEL

LNCH AZMTH LNCM TIME L-1 TIME INJ LAT INJ I..C)NG INJ

90.00 12 57 41 2820.48 -28.25

90.00 6 30 47 4138.13 -1.96

100.00 14 31 24 2518.25 -29.68

100.00 7 39 45 3915.59 -.71

110.O0 16 6 18 2221.34 -33.31

110.00 8 21 20 3785.27 2.39

OIFFERENT1AL C_RRECTIONS

TOE .0499 TRA -.5331 TC3 2.9072 BAU .6102

RDE -.3684 RRA -.0924 RC3 .2516 FAU .13315

FOE .5250 FRA -.4435 FC3-7.3699 BSP 8081

BDE .3728 BRA .5410 BC3 2.9181 FSP 1570

DISTANCE 423.408 EARTH TO MARS

33.772 GAL 2.81AZL 69.28 HCA 151.09 SMA 200.50 ECC .26973 INC .7248 vt 30.254

21.276 GAP 11.37 AZP 90.48 TAL 13.30 TAp 144.39 RCA 146.42 Apo 254.59 v2 23.075

62.28 ZAP 160.19 ETS 166.85 zAE 159.16 ET( 11.94 ZAC 94.55 ETC 255.80 CLP 160.61

11.706 PTH 2.08 VHP 6.470 DpA -.22 RAp 195.87 ECC 1.2574

RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 L_NG

83.32 11.77 92.06 13 44 41 2220.5 -27.66 74.70

168.53 5.49 61.75 7 39 45 3558.1 -5.72 161.87

61.00 11.68 93.75 15 13 22 1918.2 -28.84 52.30

155.48 4.80 60.12 8 45 0 3315.6 -4.68 144.94

38.01 11.24 98.18 16 43 20 1621.5 -31.82 29.10

139.66 2.87 55.89 9 24 25 3185.3 -2.10 133.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2442.5 SGR 588.4 SG3 511.3 ST 265.5 SR 536.9 SS 451.0

RRT .3728 RRF -.4221RTF -.8848 CRT -.1947 CRS .9219 CST -.4352

SG8 2512.3 R23 -.0811 R13 -.8867 LSA 693.1MSA 269.1SSA 96.9

SGt 2452.8 SG2 543.8 THA 5.40 ELI 540.2 EL2 258.9 ALF 97.15

LAUNCH OATE OEC 13 1964 FLIGHT TIM( 184.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 237.81 LAP .52

RC 183.786 GL 5.97

PLAMETOCENTRIC CONIC

C5 15.452 VHL 5.931

LNCH AZMTH LNCH TIME

90.00 12 52 20

90.GO 6 27 55

100.00 14 26 11

100.00 7 36 44

110.00 16 I 20

110.00 8 13 5

DIFFERENTIAL CCRRECTIONS

TOE .0312 TRA -.5132

ROE -.3947 RRA -.0848

FOE .3570 FRA -.5256

8DE .$661 BRA .5202

DISTANCE 426.632 EARTH TO MARS

LOL 81.03 VL 33.723 GAL 2.90 AZL 89.30 HCA 132.05 SMA 199.52 ECC .26642 INC .6957 vl 30.254

LOP 213.08 VP 21,236 GAP 10.85 AZP 90.47 TAL 13.84 TAp 145.89 RCA 146.36 Apo 252.67 V2 23.106

GP 4.33 ZAL 61.32 ZkP 159.34 ET8 166.92 ZAE 159.85 ETE 12.99 ZAC 94.73 ETC 255.79 CLP 159.78

DLA 19.76 RAL 146.60 RAD 6567.6 VEL 11.698 PTH 2.06 VHp 6.316 OpA -.12 RAp 194.05 ECC 1.2543

L-I TIME INJ LAT lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2822.32 -28.25 63.45 10.57 92.00 13 39 22 2222.3 -27.68 74.84

4130.79 -2.19 168.12 4.33 61.76 7 36 45 3530.8 -5.95 161.46

2519.67 -29.68 61.11 10.49 93.69 15 8 11 1919.7 -28.86 52.40

3908.67 -.94 151.10 3.64 60.12 8 41 53 3308.7 -4.91 144.66

2222.00 -33.31 38.08 10.05 98.15 16 38 22 1622.0 -31.85 29.15

3779.11 2.15 139.34 1.70 55.88 9 21 4 3179.1 -2.34 133.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.9394 BAU .6099 SGT 2444.1 SGR 569.8 803 537.5 ST 252.5 SR 533.1 SS 473.3

RC3 .2788 FAU .13881 RRT .4069 RRF -.4536 RTF -.8842 CRT -.1067 CRS .9151CST -.3767

FC3-7.7775 BSP 8386 8GB 2514.3 R23 -.0828 R13 -.8863 LSA 700.8 MSA 267.5 SSA 97.8

BC3 2.9526 FSP 1668 SG1 2456.5 SG2 536.1TMA 5.89 EL1 534.0 EL2 250.6 ALF 93.71

LAONCH OATE DEC 13 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC COliC

RL 147.26 LAL .00 LOL 81.O3 VL

RP 237.48 LAP .49 LOP 214.04 VP

RC 186.O49 GL 5.74 GP 4.50 ZAL

PLAN(TOCEMTRZC CONIC

C3 15.261VHL 3.909

LNCH AZIATH LNCH TIM(

90.00 12 47 21

90.00 6 24 50

100.00 14 21 18

100.00 T 33 34

110.00 15 56 38

110.00 8 14 43

OIFFERENTIAL CORRECTIONS

TOE .O241 TRA -.4844 TC3 2.9903 BAU .6141

ROE -.3801 RRA -.0768 RC3 .3080 FAU .1448§

FOE .5856 FRA -.6158 FC3-9.2083 BSP 8436

8OE .3809 8RA .4903 8C3 3.0061 FSP 1760

DISTANCE 430.285 EARTH TO MARS

33.677 GAL 2.96 AZL 89.33 14CA 133.01 SlAA 198.59 ECC .26329 INC .6657 vt 30.254

21.199 GAP 10.34 AZP 90.45 TAL 14.37 TAP 147.37 RCA 146.30 APO 250.87 V2 23.140

60.39 ZAP 158.47 ETS 166.98 ZAE 160.55 ETE 14.18 ZAC 94.93 ETC 255.79 CLP 158.93

OLA 19.85 RAL 145.59 RAO 6567.6 VEL 11.690 PTH 2.06 VHP 6.166 DpA -.01 RAp 194.22 ECC 1.2515

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM 1NJ 2 LAT INJ 2 LONG

2823.38 -28.25 83.53 9.40 91.96 13 34 24 2223.4 -27.68 74.91

4124.74 -2.39 167.76 3.20 61.78 7 33 35 3524.7 -6.15 161.12

2520.39 -29.69 61.16 9.32 93.67 15 3 18 1920.4 -28.86 52.46

3902.95 -1.$4 150.78 2.50 60.13 8 38 37 3302.9 -5.10 144.24

2222.12 -33.31 38.07 8.88 96.14 18 33 40 1622.1 -31.83 29.16

3773.96 1,96 139,07 .57 55,87 9 17 37 3174.0 -2.54 132.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2456.9 SG_ 592.4 SG3 566.4 ST 239.7 SR 529.1 SS 493.0

RRT .4360 RRF -.4858 RTF -.8880 CRT -.0788 CRS .9069 CST -.3695

SG8 2527.3 R23 -.0895 R13 -.8884 LSA 708.5 MSA 262.0 SSA 99.7

$G1 2471.1 SG2 530.0 THA 6.29 ELI 529.5 EL2 238.8 ALF 92.57

2O36



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !. 1964)

LAt_4CH DATE O(C 13 1964 FLIGHT T|M( 188.D0 ARRXVAL DATE JUH 19 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .DO

RP 237.19 LAP .48

RC 188.300 GL S.49

PLAN_[TOCENTRIC CONIC

CS 19.126 VHL 3.899

LMCH AZMTH LNCH TIME

90.00 12 42 49

90.00 G 21 35

100.00 14 16 47

190.00 T 30 14

110.00 1S 52 1S

110.00 9 11 15

DISTANCE 433.764 EARTH TO MARS

LOL 81.03 VL 33.633 GAL 3.06 AZL 89.$7 HCA 139.97 SMA 197.71ECC .26032 IHC .6346 vl 30.254

LOP 215.00 VP 21.166 GAP 9.83 A ZP 90.44 TAL 14.98 TAp 149.89 RCA 146.24 Apo 249.18 V2 23.174

GP 4.69 ZAL $9.49 ZAp 1ST.S9 ETS 167.03 ZA( 161.28 ETE 15.51ZAC 95.18 ETC 288.78 CLP 1SB.OS

DLA 19.91 RAL 144.60 RAG 6567.6 VEL 11.694 PTH 2.05 VHp 6.019 ÙpA .12 RAp 194.37 ECC 1.2489

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM lMJ 2 LAT |NJ 2 LONG

2629.53 -28.26 93.54 9.26 91.95 13 29 49 2223.5 -27.69 74.92

4120.01 -2.54 167.$2 2.10 61.79 7 SO 19 3920.0 -6.29 160.89

2520.$3 -29.69 61.16 9.16 93.67 14 58 47 1920.3 -28.86 52.45

$996.44 -1.29 190.54 1.40 60.19 8 $5 12 3298.4 -S.29 143.99

2221.69 -39.31 36.03 7.74 99.16 16 29 16 1621.7 -$1.82 29.12

3799.89 1.80 138.86 SS9.47 55.66 9 14 5 3169.9 -2.69 132.86

DIFFERENTIAL C(]RRECTIONS NID-COUR_iE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .0161 TRA -.4569 TC3 3.0366 BAU .6179 $GT 2468.0 _ 59G.4 egg 594.6 ST 227.5 SR 529.0 SS 512.4

flOE -.Sees RflA -.0689 RC3 .$399 FAU .15117 RRT .4662 W -.5191 flTF -.8877 CRT -.0946 CRS .9986 CST -.3636

FOE .6140 FRA -.T|lO FC3-8.6524 BSP 8485 SGiS 2559.0 RZ3 -.0969 R19 -.8904 LeA 716.5 HSA 257.4 SeA 101.2

ROE .3581 eRA .4914 Be3 3.0555 FSP 1869 SG1 24R4.3 SGZ 524.2 THA 6.73 EL1 525.2 EL2 227. O ALF 91.67

LAUNCH DATE DEC 13 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 21 lg65

DISTANCE 437.268 EARTH TO MARS

LCA. 81.03 VL 33.591GAL 3.13 AZL 89.40 MCA 134.99 SMA 196.89 ECC .25792 INC .6024 V1 30.254

LOP 215.97 VP 21.197 GAP 9.33 AZP 90.43 TN_ 15.39 TAp 150.32 RCA 146.18 APO 247.58 v2 23.209

r,,p 4.88 ZAL 58.60 ZAP 156.67 ETS 167.07 ZA( 162.09 ETE 17.01 ZAC 95.33 ETC 255.78 CLP 157.16

HELIOCENTRIC CCNIC

RL 147.26 LAL .00

RP 236.81 LAp .43

RC 190.$40 _ 5.23

PLAN(TOCENTR|C CONIC

C3 14.987 VHL 3.8710LA 19.94 RAL 143.64 RAO 6567.6 V_L 11.67R PTH 2.05 VHp 5.877 DpA .27 RAp 194.52 ECC 1.2466

LNCH AZI4TH LNCM TIN( L-I TIN( INJ LAT |NJ LONG |NJ RT A$C |NJ AZMTH INJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 12 38 34 2822.60 -28.25 83.49 7.16 91.98 13 25 $7 2222.8 -27.66 74.87

90.00 6 18 ? 4116.$9 -2.GS 167.33 1.03 61.90 7 26 43 3516.6 -6.40 160.66

100.00 14 12 58 2519.48 -29.68 61.09 7.07 93.70 14 54 37 1919.S -28.65 52.39

100.00 ? 26 44 3895.15 -1.40 150.36 .$3 60.14 e 31 39 $29§.2 -§.36 143.81

110.00 1s 48 10 2220.57 -33.30 37.95 G.63 98.21 16 25 11 1620.6 -31.81 29.04

110.00 8 7 41 3766.82 _.68 136.70 358.40 35.85 9 10 28 3166.6 -2.81 132.50

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TgE .0148 TRA -.4275 TC3 3.0812 BAU .6219 SGT 2478.9 SEll 602.0 $1;3 625.3 ST 215.4 SR 520.6 SS 530.5

ROE -.3312 RflA -.0598 RC3 .3729 FAU .15764 RRT .4964 ImF -.5933 RTF -.9996 CRT -.0453 CRS .8899 CST -.3699

FDE .6407 FRA -.8133 FC3-9.1161BSP 8483 _ 2550.9 RZ3 -.1053 R13 -.8926 LeA 724.2 MSA 252.9 SeA 102.5

ROE .$515 eRA .4317 RC3 3.1037 FSP 1963 SG1 2497.6 St,2 518.7 THA 7.19 EL1 520.8 EL2 215.1 ALF 91.30

LAUNCH DATE DEC 13 1964 FLIGHT TIRE 192.00 ARR|VAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00 LOL 81.93 VL 33.591 6AL

RP 29G.48 LAp .40 LOP 216.93 Vp 21.112 GAp 8.89 A ZP

RC 192.768 GL 4.99 GP 5.09 ZAL 5T.TS ZAp IS5.73 ETS

PLANETOCENTRIC CONIC

C3 14.861 VHL 3.899 DLA 19.94 RAL 142.71RAD 636T.6 VEL

DISTANCE 440.796 EARTH TO MARS

S.21AZL 89.43 HCA 135.90 SMA 196.10 ECC .25486 INC .5690 vl 30.254

90.41 TAL 15.86 TAp 151.78 RCA 146.12 APO 246.08 v2 23.244

167.10 ZA( 162.60 ETE 18.71 ZAC 95.54 ETC 255.77 CLP 196.24

LMCH AZNTH LMCH TIME L-I TIME INJ LAT INJ LONG

90.00 12 34 47 2821.14 -28.29 83.37

90.00 G 14 27 4114.49 -2.72 167.21

tOO.DO 14 8 51 2317.60 -29.68 60.97

100.00 7 23 4 3893.06 -1.47 190.24

110.00 15 44 24 2218.83 -33.26 37.82

110.00 6 4 0 3764.77 1.60 136.39

DIFFERENTIAL CCRRECTIONS

TOE .DISC TRA -.3924 TC3 3.1377 BAU .6297

ROE -.3487 RRA -.0309 RC3 .4094 FAU .16300

11.672 pTH 2.OS VHp 5.736 DpA .44 RAP 194.65 ECC 1.2446

INJ RT AgC |NJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

6.08 92.04 13 21 46 2221.1 -27.67 74.75

359.98 61.60 7 23 1 _$14.5 -6.47 160.$4

6.00 93.77 14 30 49 1917.8 -28.64 $2.27

359.29 60.14 8 27 37 3293.1 -5.43 143.69

5.55 98.29 16 21 23 1618.9 -31.76 28.91

357.36 53.85 9 6 49 3164.8 -2_89 132.$9

N|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SeT 2497.6 SeR 609.5 S_3 638.2 ST 201.9 SR $19.9 SS $45.S

RRT .5242 _ -.5676 RTF -.8929 CRT -.0961CRS .8782 CST -.4259

FOE .6619 FRA -.9269 FCS-9.GlZ3 BSP 6319 _ 2570.9 R23 -.1161 R13 -.8964 LeA 730.0 MSA 246.1 SeA 104.9

ODE .3472 eRA .3956 9C3 3.1643 F_P 2063 SGI 2918.9 _ 514.7 THA 7.61 EL1 516.3 EL2 200.8 ALF 92.54

LAUNCH DATE DEC 13 1964 FLIGHT TIM( 194.00 ARRIVAL DATE JUN 25 196S

HELIOCENTRIC CONIC DISTANCE 444.343

RL 147.26 LAL .00 LOL 81.03 VL 33.313 GAL 3.27 AZL 09.47 MCA 136.87 SMA

RP 239.12 LAp .37 LOP 217.90 VP 21.091 GAP 8.35 AZP 90.39 TAL 16.35 TAp

RC 194.963 _ 4.66 GP 3.31 ZAL 56.94 ZAP 154.77 ET$ 167.13 Z_ 163.59 ETE

PLANETOCENTRIC C_IC

C3 14.747 VIAL 3.840 OLA 19.92 RAL 141.91 ReD 6567.6 VEL 11.668 PTH 2.03 VMp

LNCH AZI4TH LNCH TIM( L-I TIN( INJ LAT |NJ LONG INJ RT ASC |NJ AZI4TH

90.00 12 31 26 2818.46 -29.24 83.17 5.03 92.14

90.00 6 10 35 4113.73 -2.74 167.17 358.97 61.81

100.00 14 S 29 2515.20 -29.66 60.78 4.95 93.87

IO0.DO ? 19 13 3892.22 -1.50 150.19 358.29 60.14

110.00 13 40 59 2216.42 -33.26 37.63 4.50 96.40

110.00 8 0 13 3763.77 1.57 139.54 356.36 55.85

DIFFERENTIAL CGRflECTIONS

TOE .OOGO TRA -.3787 TC3 3.1348 BAU .6243

ROE -.342e flRA -.0412 RC3 .4471 FAU .17197

FOE .6935 FRA-l.0344 FC-10.0959 BSP 8608

BIDE .3427 BRA .3809 BC3 3.1666 FSP 2192

EARTH TO MARS

195.36 ECC .25236 INC .$345 Vl 30.254

153.23 RCA 146.06 APO 244.66 V2 23.279

20.66 ZAC 95.76 ETC 255.76 CLP 155.30

5.603 OpA .62 RAp 194.76 ECC 1.2427

INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

13 18 29 2218.5 -27.69 74.56

? 19 9 3513.7 -6.49 160.49

14 47 24 1915.2 -28.81 52.08

9 24 6 3292.2 -5.46 143.65

16 |7 53 1616.4 -31.74 28.73

9 2 $7 3163.8 -2.93 132.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 2461.5 SGR 619.3 SG3 _90.6 ST 194.4 SR 511.7 SS 586.1

RRT .SGOG RRF -.6231RIF -.8910 CRT -.0028 ERe .8719 CST -.3572

2557.6 R23 -.1229 R13 -.8990 LeA 739.7 HRA 249.8 SeA 102.9

SG1 2909.9 SG2 507.7 THA B.31 EL1 $11.7 EL2 194.4 ALF 90.07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE OEC 13 1964

HELIOCENTRIC CC_41C

RL 147.26 LAL .00

RP 235.77 LAp .33

tic 197.163 GL 4.36

PLANETOCENTRIC CONIC

C3 14,644 VHL 3,827

LNCH AZNTM LNCM TIME

90.00 12 28 30

90.00 6 6 31

100.00 14 2 29

100.00 7 13 13

110.00 15 37 32

110.00 • 56 19

FLIGHT TIME 196.00 ARRIVAL DATE JUN 27 1965

DISTANCE 447.g16 EARTH TO MARS

LOL 81.03 VL 35.477 GAL 3.]4 AZL 89.50 HCA 137.85 SMA 194.67 ECC .24998 INC .4g83 vl 30.254

LOP 218.88 Vp 21.072 GAp 7.87 AZP 90.37 TAL 16.82 TAp 154.66 RCA 146.00 Apo 243.33 V2 23.313

GP 5.54 ZAL 56.16 ZAp 153.76 ETS 167.14 ZAE 164.36 ETE 22.89 ZAC 95.99 ET_ 255.76 CLP 134.35

DLA 19.87 RAL 140.93 RAD 6567.6 VEL 11.663 pTH 2.05 VHp 5.472 DpA .83 RAp 194.87 ECC 1.2410

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2814.82 -28.23 82.91 4.02 92.27 13 15 25 2214.8 -27.62 74.29

4114.26 -2.73 167.20 557.98 61.80 7 15 5 3514.3 -6.48 160.32

2311.75 °29.65 60.52 3.93 94.00 14 44 21 1911.8 -28.78 51.85

3892.56 -1.49 150.21 357.29 60.14 8 20 6 3292.6 -3.45 143.67

2213.32 -33.23 37.40 3.47 98.53 16 14 45 1613.3 -31.69 28.51

3763.75 1.57 138.54 355.38 55.85 8 39 3 3163.8 -2.93 132.33

01FFEREN•IAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .O047 TRA -.3531 TC3 3.1550 8AU .6250 SGT 2480.0 SGR 831.5 SG3 725.6 ST 184.5 SR 506.9 SS 382.0

ROE -.3383 RRA -.0311RC3 .4883 FAU .17954 RRT .3918 RRF -.6579 RTF -.8916 CRT -.0025 CRS .8625 CST -.3673

FOE .7167 FRA-I.1548 FC-10.6141 8SP 8618 8GB 2559.1 R23 -.1333 R13 -.8962 LSA 746.5 MSA 248.8 SSA 102.8

80E .3384 BRA .3364 BC3 3.1926 FSP 2313 SG1 2509.2 SG2 503.1 •HA 8.93 ELI 506.9 EL2 184.5 ALF 90.06

LAUNCH DATE OEC 13 1964 FLIGHT TIM( 198.00 ARRIVAL DATE JUN 29 1965

HELXOCENTR1C CONIC OISTANCE 451.507 EARTH TO MARS

RL 147.26 LAL .00

RP 233.42 LAP .30

RC 199.372 GL 4.04

PLANET_ENTRIC CONIC

C3 14.531VHL 3.815

LNCH AZMTH LNCH TIME

90.00 12 25 59

90.00 6 2 15

100.00 13 59 53

100.00 7 11 3

110.00 15 33 5,

110.00 • 52 19

DIFFERENTIAL CORRECTIONS

TOE .OOsO TRA -.5325

ROE -.3340 RRA °.0204

FOE .7377 FRA-I.2825

80E .3341 DRA .5331

LOL 61.03 VL 33.442 GAL 3.40 AZL

LOP 219.85 VP 21.057 GAP •.40 AZP

GP 5.78 ZAL 55.41 ZAp 152.77 ET3

DLA 19.79 RAL 140.08 RAD 6567.6 VEL

b-I TINS INJ LAT

2810.16 -28.22

4116.10 -2.67

250•.39 -29.63

3894.09 -1.44

2209.51 -33.19

3764.74 1.60

TC3 3.1700 BAU .6253

RC3 .5325 FAU .18748

FC-11.1543 BSP 8618

8C3 3.2144 FSP 2440

89.54 HCA 138.82 SMA 194.01 ECC .24774 INC .4609 vl 30.234

90.35 TAL 17.26 TAp 156.09 RCA 145.94 APO 242.07 V2 23.351

167.15 ZkE 165.15 ETE 25.46 ZAC 96.23 ETC 255.75 CLP 133.34

11.659 pTH 2.05 VHp 5.345 OpA 1.06 RAp 194.95 ECC 1.2393

INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIM IMJ 2 LAT INJ 2 LONG

82.57 3.03 92.44 13 12 49 2210.2 -27.58 73.96

167.30 357.02 61.80 7 10 51 3516.1 -6.42 160.63

60.20 2.93 94.17 14 41 40 1907.4 -28.73 51.51

150.30 356.34 60.14 9 15 57 3294.1 -5.40 143.75

37.11 2.46 98.70 16 11 55 1609.5 -31.63 28.23

|38.59 354.44 55.85 8 55 4 3164.7 -2.89 132.39

MIO-OOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2476.1 $GR 646.4 $63 762.3 ST 175.2 SR 501.9 SS 396.8

RRT .6223 flRF -.6921RTF -.8920 CRT -.0155 CRS .8525 CST -.3873

SG8 2559.1 R23 -.1449 R13 -.8974 LSA 732.7 HSA 248.3 SSA 102.4

SG1 2509.9 362 499.1 •HA 9.61 EL1 501.9 EL2 175.1 ALF 90.35

LAUNCH OATS DEC 13 1964

HELIOCEMTRIC CONIC

RL 147.26 LAL .00

RP 233.06 LAP .27

RC 201.344 GL 5.70

PLANETOCENTRIC CONIC

C3 14.466 VHL 3.804

LNCH AZMTH LNCH TIME

90.00 12 23 53

90.00 5 37 47

100.00 13 37 39

100.00 7 6 42

110.00 15 32 38

110.00 • 48 12

FLIGHT TIME 200.00 ARRIVAL DATE JUL 1 1965

DISTANCE 455.119 EARTH TO MARS

LOL 81.03 VL 33.409 GAL 3.46 AZL 89.58 HCA 139.80 SMA 193.39 ECC .24563 INC .4219 Vl 30.254

LOP 220.83 VP 21.046 GAP 6.93 AZP 90.32 TAL 17.70 TAp 157.50 RCA 145.89 Apo 240.89 v2 23.387

GP 6.04 ZAL 54.69 ZAF 151.72 (TS 167.15 ZA( 165.93 ETE 28.44 ZAC 96.47 ETC 255.74 CLP 152.32

DLA 19.69 RAL 139.25 RAD 6567.6 VEL 11.656 pTH 2.05 VHp 5.221DpA 1.31 RAp 193.03 ECC 1.2381

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIN[ POCST TIM INJ 2 LAT INJ 2 LONG

2804.48 -28.20 82.15 2.06 92.65 13 10 38 2204.5 -27.34 73.55

4119.22 -2.57 167.47 356.09 61.79 7 6 26 3519.2 -6.32 160.80

2502.11 -29.60 59.81 1.96 94.37 14 39 21 1902.1 -28.68 51.13

3896.82 -1.34 150.45 355.41 60.13 8 11 39 3296.8 -5.31 143.90

2204.96 -33.14 36.76 1.48 98.90 16 9 23 1605.0 -31.56 27.89

3766.73 1.68 138.69 353.52 55.85 8 50 59 3166.7 -2.81 132.49

OIFFEREN•IAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .0100 TRA -.3077 TC3 3.1871 OAU .6266 3GT 2474.0 STeR 684.4 SG3 800.9 ST 165.3 SR 496.6 SS 609.3

ROE -.3293 RRA -.0088 RC3 .5802 FAU .19585 RRT .6507 RRF -.7252 RTF -.6930 CRT -.0720 CRS .8411CRT -.4404

FOE .7337 FRA-t.4197 FC-11.7194 8SP 6509 360 2561.7 R23 -.1576 RI3 -.8992 LSA 757.4 MSA 247.0 _,_A 102.4

ODE .3297 BRA .3078 8C3 3.2395 FSP 2565 SG1 2513.1 $62 496.6 THA 10.32 EL1 496.7 EL2 164.8 ALF 91.54

LAUNCH DATE DEC 13 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUL 3 1955

HELIOCEN7RIC CONIC DISTANCE 458.748 EARTH TO MARS

ML 147.26 LAL .00 LOL 81.03 VL 33.370 GAL 3.52 AZL 89.62 HCA 140.79 SMA 192.60 ECC .24363 INC .3810 vl 30.234

RP 234.71 LAP .24 LOP 221.81 VP 21.037 GAP 6.48 A ZP 90.30 TAL 18.11 TAp 158.90 RCA 145.03 APO 239.78 V2 23.424

RC 203.699 GL 3.35 GP 6.32 ZAL 54.00 ZAP 150.65 ET$ 167.14 ZAE 166.69 ETE 31.90 ZAC 96.•3 ETC 255.74 CLP 151.28

PLAN(TOCEMTRIC CONIC

C3 14.392 VHL 3.794 DLA 19.55 RAL 138.46 RAD 6567.6 VEL 11.652 PTH 2.05 VHP 5.101DpA _.59 RAP 195.08 ECC 1.2369

LNCH AZI4TM LI4CH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM ]HJ 2 LAT INJ 2 LONG

90.00 12 22 14 2797.71 -28.18 81.66 1.12 92.89 13 8 52 2197.7 -27.48 73.06

90.00 5 53 6 4123.65 -2.42 167.72 355.18 61.78 7 1 50 3523.7 -6.18 161.05

100.00 13 55 51 2495.85 -29.57 59.35 1.02 94.61 14 37 26 1895.9 -28.61 50.67

100.00 7 2 11 3900.74 -1.21 150.66 354.51 60.13 8 7 12 3300.7 -5.18 144.12

110.00 15 50 31 2199.63 -33.08 36.35 .52 99.13 16 7 11 1599.6 -51.47 27.50

110.00 7 45 59 3769.73 1.79 138.85 352.63 55.86 8 46 49 3169.7 -2.70 132.65

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBI_ DETERMINATION ACCURACY

TOE .0076 TRA -.2926 TC3 3.1741RAU .6228 SGT 2453.5 SGR 685.7 963 840.0 ST 158.6 SR 491.6 SS 624.5

ROE -.3233 RRA .0031 RC3 .6304 FAU .20426 RRT .6799 flRF -.7569 RTF -.8916 CRT -.0614 CRS .8325 CST -.4387

FOE .7745 FRA-l.5582 FC-12.2872 BSP 8611 968 2547.8 R23 -.1706 R13 -.8989 LSA 764.5 MSA 249.3 SSA 100.7

DOE .3254 BRA .2926 8C3 3.2361FSP 2713 SGI 2499.3 SG2 493.6 •HA 11.20 EL1 491.7 EL2 138.2 ALF 91.27
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH DATE DEC 13 1964 FLIGHT TIME Z04.00 ARRIVAL DATE JUL 5 1965

HELIOCEN•RIC CONIC DISTANCE 462.397 EARTH TO MAR5

RL 14?.26 LAL .00 LOt, 81.05 VL 53.548 GAL 5.57 AZL 89.66 HCA 141.77 5MA 192.25 ECC .24174 INC .3377 VI 30.254

RP 254.55 LAP .21 LOP 222.80 VP 21.051 GAP 8.03 AZp 90.2• •AL 18.52 TAp 160.29 RCA 145.78 APO 258.73 V2 23.461

RC 205.857 GL 2.98 GP 6.61 ZAL 53.34 ZAF 149.55 ETS I6•.15 ZAE 16•.42 ETE 55.95 ZAC 96,99 ETC 255.73 CLP 150.20

PLAMETOCENTRIC .COMIC

C5 14.323 VHL 5.•85 DLA 19.39 RAL 137.69 RAD 659•.8 VEL 11.649 P•N 2.05 VHp 4.984 DpA 1.89 RAp 195.12 ECC 1.2357

LNCM AZM•H LNCM TIME L-i •IRE INJ LAT INJ LONG |NJ RT ASC INJ AZMTH [NJ •IME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 20 59 2•89.89 -28.15 61.09 .21 93.18 13 7 29 2189.9 -27.41 72.50

90.00 5 48 13 4129.38 -2.24 166.04 354.30 61.73 6 57 3 3529.4 -6.00 161.38

IOO.O0 15 54 25 2488.$4 -29.53 58.82 .10 94.89 14 35 55 1888.6 -28.54 50.13

100.00 6 57 29 $905.85 -1.04 150.94 355.63 60.12 8 2 55 5505.8 -5.00 144.40

110.00 15 28 44 2193.53 -53.02 35.89 559.59 99.40 16 5 18 1593.5 -31.37 2•.06

110.00 • 59 39 37•3.72 1.95 139,08 35|.•7 55,87 8 42 33 3173.7 -2.55 132.86

DIFFERENTIAL CORRECTIONS N|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0147 TRA -.2718 TC3 $.1750 BAU .6220 SGT 2442.6 SGR 710.8 SG3 862.1 ST 151.1SR 485.6 S$ 634.2

ROE -.5205 RRA .01SS RCS .6854 FAU .21555 RRT .7053 RRF -.•869 RTF -.8916 CRT -.1456 CRS .8195 CST -.5081

FOE .7827 FRA-I.TIlO FC-12.8956 BSP 8497 _ 2543.9 R25 -.1851 R13 -.9002 LSA 767.1MSA 249.7 SSA 100.2

ROE .5209 8RA .2725 BC3 3.2481FSP 2848 $t11 2495.7 SG2 493.2 THA 12.08 ELI 486.1 EL2 149.5 ALF 92.86

LAUNCH DATE DEC 19 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUL 7 1965

MELIOCEN•RIC CONIC DISTANCE 466.062 EARTH TO MARS

ML 147.26 LAL .00 LOt. 81.03 VL 33.320 GAL 3.62 AZL 89.71HCA 142.•8 SMA 191.73 ECC .23995 INC .2933 vl 30.254

RP 235.98 LAp .18 LOP 223.•9 VP 21.029 GAP 5.58 AZP 90.23 •AL 18.90 •Ap 161.66 RCA 145.•3 APO 237.74 V2 23.498

RC 207.958 GL 2.58 ;p

PLAN(TOCENTRIC CONIC

C3 14.261VHL 3.776 DLA

LNCH AZ147H LNCH 7114( L-I 7114( INJ LA•

90.00 12 20 11 2•80.96 -28.12

90.00 5 49 8 4136.3• -2.01

100.00 19 53 23 2480.41 -29.48

100.00 6 52 37 3912.16 -.82

110.00 15 2• 18 2186.$0 -32.94

110.00 • $5 12 3778.73 2.14

DIFFERENTIAL CCRR(CTION$

TOE .0172 TRA -.2580 TC3 3.1529 BAU .6176

ROE -.$160 RRA .0300 RC3 .7434 FAu .22250

FOE .7943 FRA-1.SS52 FC-IS.5075 BP 8517

BOG .3164 BRA .2598 BC5 3.2394 FSP 3006

6.92 ZAL 52.72 ZAP 148.41ETS 167.11ZAE 188.09 ETE 40.62 ZAC 97.27 ETC 255.72 CLP 149.10

19.19 RAL 138.95 RAD 6567.6 VEL 11.647 PTH 2.04 VHP 4.871DpA 2.22 RAp 195.15 ECC 1.2547

INJ LONG |NJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.44 359.32 93.50 13 S 32 2181.0 -27.53 71.86

168.43 353.44 61.75 6 52 5 3536.4 -5.78 161.77

58.21 359.20 95.21 14 $4 43 1880.4 -20.44 49.56

151.29 352.78 60.12 • 57 49 5312.2 -4.79 144.75

35.37 358.67 99.70 16 3 44 1586.6 -51.25 26.55

139.32 350.93 55.88 8 38 11 5178.7 -2._5 133.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2417.3 SGR 739.9 SG3 924.5 ST 145.8 SR 479.9 Ss 643.8

RRT °7295 RRF -.8147 RTF -.8900 CRT -.1876 CR5 .8093 CST -.5429

2528.0 R23 -.2005 RIS -.9002 LSA 771.7 MSA 251.6 SSA 98.7

SGI 2479.4 SG2 493.4 THA 13.11 EL1 480.8 EL2 142.9 ALF 93.58

LAUNCH DATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL 33.294 GAL

RP 233.62 LAP .15 LOP 224.78 VP 21.026 GAP 5.15 AZP

RC 210.060 GL 2.17 GP 7.25 ZAL 52,15 ZAP 147.24 ET8

PLANETOCENTRIC CONIC

C3 14.203 VHL 3.769 DLA 18.96 RAL 116.24 RAD 6567.6 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 12 19 47 2770.92 -28.07 7g.70

90,00 5 37 50 4144.66 -1.75 168.89

100.00 13 52 45 2471.15 -29.42 57.53

100.00 6 47 54 3919.66 -.57 151.70

110.00 15 26 11 2178.83 -32.85 34.78

110.00 7 30 57 5764.75 2.37 139.64

DIFFERENTIAL CORREC•IONS MID-COURSE

TDE .0226 TRA -.2444 TC5 5.1274 8AU .8133 56• 2590.1

ROE -.3111RRA .0448 RC3 .8080 FAU .23204 RRT .7508

FOE .7995 FRA-2.0292 FC-14.1423 BSP 8473 SG8 2512.1

ROE .3119 8RA .2485 BC3 ].2296 FSP 3163 SGI 2462.7

FLIGHT TIME 208.00 ARRIVAL OATS JUL 9 1965

DISTANCE 469.744 EARTH TO MARS

3.67 AZL 89.75 HCA 143.75 SMA 191.24 ECC .23826 INC .2461 vl 30.254

90.20 TAL 19.27 TAp 163.02 RCA 145.67 APO 236.81V2 23.536

167.09 ZAE 168.69 ETE 46.05 ZAC 97.56 ETC 255.71 CLP 147.97

11,644 PTH 2.04 VHp 4.762 DpA 2.58 RAp 195.16 ECC 1.2338

INJ R• ASC INJ AZMTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

358.45 93.87 13 5 58 2170.9 -27.24 71.14

352.61 61.73 6 46 53 3544.7 -5.51 162.24

358.32 95.56 14 33 56 1871.2 -28.34 48.89

351.96 60.11 7 52 54 3319.7 -4.54 145.17

357.77 100.04 16 2 30 1578.8 -31.11 25.98

350.12 55.89 8 33 42 3184.8 -2.12 133.43

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GR ••3.3 SG3 968.9 57 141.7 SR 473.8 55 655.A

RRF -.8403 RTF -.8882 CRT -.2604 CRS .7975 CST -.5956

R23 -.2168 R13 -.9004 LSA 774.8 MSA 253.4 SSA 97.3

$62 495.7 THA 14.24 ELI 475.3 EL2 136.3 4LF 94.85

FLIGH• TIRE 210.00 ARRIVAL DATE JUL 11 1965

DISTANCE 473.442 EARTH TO MARS

3.•2 AZL 89.80 HCA 144.74 SNA 190.78 ECC .23667 INC .1973 vl 30.254

4.72 AZP 90.16 TAL 19.62 TAp 164.37 RCA 145.63 APO 233,93 vZ 23.574

167.06 Z_[ 169.19 ETE 52.26 ZAC 97.87 ETC 233.70 CLP 146.81

LAUNCH DATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.26 LAb .00 LOt. 81.03 VL 33.268 GAL

RP 233.23 LAP .11 LOP 225.77 VP 21.031 GAP

RC 212.144 GL 1.74 GP 7.61ZAL 51.56 ZAp lAG.D4 ETS

PLANETOCENTRIC CONIC

C3 14.154 VHL 3.762 DLA 18.70 RAL 135.55 RAD 6567.6 VEL 11.642 pTH 2.04 VMp 4.656 DpA 2.97 RAp 195.15 ECC 1.2329

LNCH AZMTM LNCH TIME L-I •IME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 19 49 2759.73 -28.02 78.89 357.60 94.27 13 5 49 2159.7 -27.13 70.34

90.O0 5 32 19 4154.26 -1.44 169.43 351.81 61.72 6 41 34 3554.3 -5.21 162.78

IOO.OO 13 52 31 2460.84 -29.35 56.77 357.46 95.96 14 53 31 1860.8 -28.21 48.15

1OO.O0 6 42 19 3928.38 -.27 152.18 351.16 60.11 • 47 48 3328.4 -4.25 145.65

110.OO 15 25 25 2170.17 -32.74 34.12 356.89 100.41 16 I 35 1570.2 -30.96 25.36

110.OO • 23 54 3791.81 2.64 140.00 349.34 55.91 8 29 6 3191.8 -1.85 133.80

DIFFERENTIAL CORRECTION5 MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCUR 4CY

TDE .0297 TRA -.2329 TC3 3.0952 BAU .6085 8GT 2359.2 SGR 811.4 SG3 1014.9 ST 139.8 5R 467.2 SS 663.3

ROE -.3059 RRA .0607 RC3 .8733 FAU .24193 RRT .7693 RRF -.8634 RTF -.8860 CRT -.3520 CR5 .7848 CST -.6547

F0E .7990 FRA-2.2000 FC-14.7985 BSP 8418 SG8 2494.9 R23 -.2339 R13 -.900• LSA 776.7 NSA 235.3 SSA 96.0

BDE .3073 8RA .2406 8C3 3.2161FSP 5328 961 2444.2 SG2 500.3 THA 15.49 EL1 470.0 EL2 130,1 ALF 96.51

Z039



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 232.88 LAP .08

RC 214.210 GL 1.28

PLANETOCENTRIC CONIC

C3 14.107 VML 3.756

LNCM AZMYH LNCH TIME

90.00 12 20 17

90.00 5 26 55

100.00 13 52 40

100.00 6 56 53

110.00 15 24 59

110.00 7 21 4

DIFFERENTIAL CORRECTIONS

TOE .O382 TRA -.2225

ROE -.3003 RRA .0780

FOE .7908 FRA-2.5820

BDE .3027 BRA .2558

LOL 81.03 VL

LOP 226.77 VP

GP 7.99 ZAL

DISTANCE 477.156 EARTH TO MARS

33.244 GAL 3.76 AZL 89.86 HCA 145.74 IMA 190.34 ECC .23517 INC .1435 Vl 30.254

21.036 GAP 4.30 AZp 90.12 TAL 19.96 TAp 165.70 RCA 145.58 Apo 235.10 V2 23.612

51.04 ZAF 144.81ETS 167.03 ZAE 169.55 ETE 59.23 ZAC 98.20 ETC 255.70 CLP 145.61

OLA 18.41RAL 134.89 RAD 6567.6 VEL 11.640 PTH 2.04 VHp 4.554 DpA 3.40 RAp 195.13 ECC 1.2322

L-I TIME ]NJ LAT ]NJ LONG [NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2747.36 -27.95 77.99 356.76 94.72 13 6 4 2147.4 -27.01 69.45

4165.18 -1.09 170.04 351.02 61.70 6 36 1 3565.2 -4.86 163.39

2449.44 -29.26 55.93 356,61 96.39 14 33 30 1849.4 -28.07 47.33

3938.33 .06 152.72 350.38 60.11 7 42 32 3338.3 -3.91 146.20

2160.61 -32.62 33.40 356.02 100.82 16 1 0 1560.6 -30.79 24.66

3799.93 2.95 140.43 348.58 55.93 8 24 23 3199.9 -1.54 134.22

MID-COURSE ExECuTICI¢ ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.0564 BAU .6034 $GT 2324.4 $GR 954.9 SG3 1063.0 ST 140.2 SR 460.1 98 669.8

RC3 .9462 FAU .25227 RRT .7853 RRF -.8842 RTF -.8833 CRT -.4540 CRS .7704 CST -.7108

FC-13.4812 BSP 8330 SGB 2476.8 R23 -.2511 R13 -.9010 LSA 777.4 MSA 258.2 9SA 94.4

BC3 3.1995 FSP 3493 SGt 2424.0 SG2 507.5 THA 16.87 EL1 464.8 EL2 123.7 ALF 98.48

LAUNCH DATE DEC 13 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC C_qIC

RL 147.26 LAL .00

RP 232.51 LAp .05

RE 216.258 GL .79

PLANETOCENTR1C CONIC

C3 14.065 VHL 3.750

LNCH AZNTH LNCH TIME

90.00 12 21 10

90.00 5 20 57

100.00 13 53 14

100.00 6 31 15

110.00 15 24 54

110.00 7 16 4

OIFFERENTIAL CORRECTIONS

TOE .0474 TRA -.2153

ROE -.Z944 RRA .0965

FOE .7782 FRA-2.5679

8DE .2982 8RA .2360

DISTANCE 480.884 EARTH TO MARS

LOL 81.03 VL 33.222 GAL 3.80 AZL 89.91HCA 146.74 SMA 189.93 ECC .23375 ]NC .0901 Vt 30.254

LOP 227.77 VP 21.043 GAP 3.89 AZP 90.07 TAL 20.28 TAp 167.02 RCA 145.53 Apo 234.32 v2 23.650

GP 8.39 ZAL 50.54 ZAP 143.54 ETS 167.00 ZAE 169.74 EYE 66.85 ZAC 98.54 ETC 255.68 CLP 144.38

OLA 18.08 RAL 134.26 RAD 6567.5 VEL 11.638 PTH 2.04 VHp 4.456 DpA 3.86 RAp 195.09 ECC 1.2315

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.78 -27.87 77.01 353.94 95.21 13 6 44 2133.8 -26.86 68.49

4177.44 -.69 170.72 350.26 61.69 6 30 15 3577.4 -4.47 164.08

2436.91 -29.17 55.01 355.78 96.86 14 33 51 1836.9 -27.91 46.4]

3949.55 .45 153.34 349.63 60.11 7 37 4 3349.5 -3.53 146.81

2150.O8 -32.49 32.61 355.17 101.27 16 0 44 1550.1 -30.59 23.91

3809.14 3.30 140.91 347.85 55.96 8 19 33 3209.1 -1.19 134.70

MID-COURSE EXEEUTICI¢ ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.0056 BAu .5970 SGT 2281.9 SG,R 903.4 SG3 1111.6 ST 143.5 SR 452.7 9S 675.5

RC3 1.0238 FAU .26268 RRT .7980 RRF -.9024 RTF -.8797 CRT -.5519 CRS .7562 CST -.7547

FC-16.1685 8SP 8254 SGB 2434.2 R23 -.2687 R13 -.9013 LSA 777.9 MSA 261.1 SSA 92.7

BC3 3.1752 FSP 3670 SGI 2399.0 $02 517.9 THA 18.42 EL1 460.1EL2 117.8 ALF 100.63

LAUNCH GATE OEC 15 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 232.14 LAP .02 LOP 228.78 vP

RC 218.287 GL .28 GP 8.82 ZAL

PLANETOCEN_RIC CONIC

c] 14.027 VHL 3.745

LNCH AZMTH LNCH liME L-I TIME [NJ LAT

90.00 12 22 29 2718.95 -27.78

90.00 5 14 25 419t.08 -.25

100.00 13 54 11 2423.20 -29.05

100.00 6 25 23 5962.06 .87

110.00 15 25 10 2138.54 -32.33

110.00 7 10 54 3819.48 3.69

DIFFERENT IAL CORRECTIONS

TDE .0580 TRA -.2099 TC3 2.9475 BAU .5905

ROE -.2878 RRA .1167 RC3 1.1080 FAU .27352

FOE .7554 FRA-2.7649 FC-16.8818 BSP 8157

SoE .2936 SRA .2401BC3 3.1489 FSP 3848

LAUNCH DATE DEC 13 1964

HELIOCENTriC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 231.76 LAP -.02 LOP 229.78 Vp

RC 220.299 GL -.27 GP 9.28 ZAL

PLANETOCENTRIC CON|C

C3 13.993 VHL 3.741

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 24 13 2702.81 -27.66

90.00 5 7 58 4206.15 .24

100.00 13 55 34 2408.26 -28.91

100.00 6 19 18 3975.93 1.34

110.00 15 25 48 2125.94 -32.15

!10.00 7 5 34 3831.01 4.13

DIFFERENTIAL CORRECTIONS

TOE .0693 TRA -.2075 TC3 2.8797 BAU .5835

RDE -.2806 RRA .1385 RC3 1.1986 FAU .28459

FOE .7234 FRA-2.9680 FC-17.6073 BSP 8058

8DE .2890 BRA .2494 BE3 3.1192 FSp 4030

FLIGHT TIME 216,00 ARRIVAL 0ATE JUL 17 1965

DIgTANCE 484.628 EARTH TO MARS

33.200 GAL 3.84 AZL 89.97 HCA 147.75 SMA 189.54 ECC .23241 ]NC .0271 vl ]0.254

21.053 GAP 3.48 AZP 90.03 TAL 20.58 TAp 168.33 RCA 145.49 APO 233.59 V2 2].689

50.08 ZAp 142.23 ET$ 166.96 ZAE 169.73 ETE 74.88 ZAC 98.90 [TC 255.67 ELF 143.12

DLA 17.71RAL 153.64 RAD 6567.6 VEL 11.657 pTH 2.04 VHp 4.361DpA 4.]6 RAp 195.04 ECC 1.2308

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.93 355.13 95.74 13 7 48 2118.9 -26.69 67.4]

171.48 349.53 61.68 6 24 16 3591.1 -4.0] 164.85

54.01 354.96 97.38 14 34 35 1823.2 -27.72 45.46

154.03 348.90 60.12 7 31 26 3362.1 -3.11 147.50

31.75 354.32 101.76 16 0 49 1538.5 -30.]7 23.08

141.45 347.14 55.99 8 14 33 3219.5 -.80 135.24

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2235.1 SGR 958.0 SG3 1162.2 ST 149.9 SR 444.6 SS 679.7

RRT .8080 RRF -.9184 RTF -.8754 CRT -.6463 CRS .7396 CST -.7841

SGB 2431.8 R23 -.2854 R13 -.9018 LSA 776.9 MSA 265.0 SSA 90.7

SG1 2373.0 SG2 531.6 THA 20.16 EL1 455.7 EL2 111.6 ALF 10].09

FLIGHT TIME 218.00 ARRIVAL DATE JUL 19 1965

DISTANCE 488.386 EARTH TO MARS

33.180 GAL 3.87 AZL 90.03 HCA 148.75 SMA 189.18 ECC .23114 INC .0210 vl 30.254

21.065 GAP 3.09 AZP 89.97 TAL 20.86 TAp 169.62 RCA 145.45 APO 232.90 V2 23.728

49.65 ZAp 140.88 ETS 166.92 ZAE 169.50 ETE 82.99 ZAC 99.29 ETC 255.66 CLP 141.82

DLA 17.30 RAL 133.05 RAO 6567.6 VEL 11.635 pTH 2.04 VHp 4.271DpA 4.89 RAp 194.97 ECC 1.2303

INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.76 354.33 96.31 13 9 16 2102.8 -26.50 66.29

172.32 348.81 61.68 6 18 4 3606.1 -5.55 165.69

32.92 354.16 97.94 14 35 42 1808.3 -27.51 44.40

154.79 348.20 60.13 7 25 34 3375.9 -2.64 148.26

30.81 353.49 102.29 16 1 13 1525.9 -30.12 22.18

142.06 346.46 56.04 8 9 25 3231.0 -.36 135.85

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2182.6 8GR 1018.9 SG3 1214.0 ST 159.5 SR 435.7 SS 682.8

RRT .8150 RRF -.9323 RTF -.8699 CRT -.7276 CRS .7218 CST -.7956

SGB 2408.7 R23 -.3012 R13 -.9025 LgA 775.2 MSA 269.8 SSA 88.5

SGt 2345.2 SG2 549.5 THA 22.11 ELI 451.8 EL2 105.5 ALF 105.79

2040



JPL TM 33-100 EAI_rH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIMAE 220.00 ARRIVAL DATE JUL 21 1965

HEL|OCENTRIC CONIC DISTANCE 492.157 EARTH TO MARS

RL 147.26 LAL .00 LOL 81.03 VL 33.161GAL 3.90 AZL 90.10 HCA 149.77 SMA 188.83 ECC .22995 INC .0933 vl 30.254

RP 231.38 LAP -.05 LOP 230.79 VP 21.079 GAP 2.79 AZp 89.92 TAL 21.13 TAp 170.90 RCA 145.41 APO 232.26 v2 23.768

RC 222.292 GL -.95 GP 9.77 ZAL 49.25 ZAP 139.49 ETS 166.89 ZAE 169.04 ETE 90.83 ZAC 99.T0 ETC 255.65 CLP 140.49

PLANETOCENTRIC CONIC

C3 13.962 YHL 3.737 DLA 16.85 RAL 132.48 RAD 6567.5 VEL 11.614 PTH 2.04 VHp 4.183 DpA 5.47 RAp 194.88 ECC 1.2298

LNCH AZMTM LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC [NJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

90.00 12 26 24 2685.30 -27.52 73.50 353.54 96.93 13 11 9 2085.3 -26.28 65.06

90.00 § 1 14 4222.69 .77 173.25 348.11 61.69 6 11 37 3622.7 -3.02 166.62

1OO.00 13 57 21 2392.03 -28.76 51.74 353.36 98.54 14 37 13 1792.0 -2?.28 43.25

100.00 6 12 58 3991.20 1.86 155.62 347.51 60.16 7 19 30 3391.2 -2.13 149.10

110.00 15 26 46 2112.22 -31.95 29.79 352.66 102.86 16 1 59 1512.2 -29.85 21.21

110.00 7 0 2 3843.77 4,62 142.73 346.79 56.09 8 4 6 3243.8 .13 136.51

DIFFERENTIAL CORRECTIONs M|D-COURSE EXECUTION ACCURACY ORBIT D_TERMXNATION ACCURACY

TOE .0820 TRA -.2069 TC3 2.8030 8AU .§764 SGT 2124.5 SGR 1086.5 SG3 1266.8 ST 172.2 SR 42_.0 S$ 685.3

ROE -.2725 RRA .1622 RC3 1.2962 FAU .29584 RRT .8190 RRF -.9441RTF -.8634 CRT -.7970 CR$ .7022 CST -.7884

FOE .6806 FR4-3.1801 FC-18.3442 8SP 7954 SG_B 2386.2 R25 -.3148 R13 -.9038 LSA ?72.8 MSA 2?6.0 SSA 85.8

BOE .2846 BRA .2629 BC3 3.0882 FSP 4218 SG1 2316.7 $G2 571.7 THA 24.30 EL1 448.8 EL2 98.7 ALF 108.80

LAUNCH DATE DEC 13 1964 FL]GHT TIME 222.00 ARRIVAL DATE JUL 23 1965

MEL]OCEMTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 231.01 LAp -.08 LOP 231.81VP

RC 224.266 GL -1.47 GP 10.30 ZAL

PLANETOCENTR|C CONIC

C3 13.935 VHL 3.733

LNCH AZMTM LNCH TIME

90.00 12 29 2

90.00 4 54 13

100.00 13 99 33

100.00 S 6 23

110.00 15 28 8

110.00 6 54 18

01FFERENTIAL CORRECTIONS

TOE .0949 TRA -.2102 TC3 2.7145 8AU .§691

ROE -.2656 RRA .1878 RC3 1.4010 FAU .30717

FOE .6287 FRA-3.3966 FC-19.0832 8SP 7859

80E .2802 BRA .2819 8C3 3.0548 FSP 441]

DISTANCE 495.942 EARTH TO MARS

33.142 GAL 3.93 AZL 90.17 HCA 150.70 SMA 188.51ECC .22882 INC .1651 vl 30.254

21.095 GAP 2.31AZP 89.85 TAL 21.38 TAp 172.16 RCA 145.37 Ap 0 231.65 v2 23.807

48.89 ZAp 138.06 ETS 166.85 ZAE 168.36 ETE 98.12 ZAC 100.13 ETC 255.64 CLP 139.12

DLA 16.35 RAL 131.93 RAO 6567.$ VEL 11.633 PTH 2.04 VHp 4.100 DpA 6.10 RAp 194.78 ECC 1.2293

L-I TIME INJ LAX INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME POCST TIM ]NJ 2 LAT INJ 2 LONG

2666.35 -27.36 72.14 352.76 97.59 13 13 28 2066.4 -26.03 63.73

4240.79 1.36 174.26 347.44 61.71 6 4 54 3640.8 -2.44 167.63

2374.43 -28.57 50.46 352.56 99.19 14 39 8 1774.4 -27.01 42.01

4007.95 2.42 156.54 346.85 60.20 7 13 11 3408.0 -1.56 150.02

2097.30 -31.72 28.69 351.83 105.48 16 3 5 1497.3 -29.54 20.16

5857.84 5.15 143.47 345.15 56.16 7 58 35 3257.8 .67 137.24

MID-COURSE ExECUTION ACCURACY ORB|T DETERMINATION ACCURACY

SGT 2059.5 _,A 1161.1 SG3 1320.1 ST 187.3 SR 415.? SS 687.9

RRT .8196RRF -.9541RTF -.85§1 CRT -.8490 CR8 .6823 C$T -.?670

SG8 2384.3 R23 -.3262 R13 -.9057 LSA ??0.8 MSA 283.1 SSA 82.9

SG1 2287.1SGZ 598.9 TNA 26.78 EL1 446.5 EL2 92.1 ALF 111.92

LAUNCH DATE 0EC 13 1964 FLIGHT T|ME 224.00 ARRIVAL DATE JHL 25 1965

HELIOCEMTRIC CON1C

RL 147.26 LAL .00 LOL 81.03 VL

RP 230.62 LAP -.11 LOP 232.83 Vp

RC 226.222 GL -2.14 GP 10.87 ZAL

PLANETOCENTRIC CON]C

C3 13.912 VHL 3.?30

LNCH AZMTH LNCH TIME

90.00 12 32 7

90.00 4 46 53

100.00 14 2 12

100.00 5 59 29

110.00 15 29 52

110.00 6 48 19

DIFFERENT1AL CORRECTIONS

TOE .1091TRA -.2155 TC3 2.6182 BAU .5626

ROE -.2535 RRA .2158 RC3 1.5142 FAU .31863

FOE .5623 FRA-3.6212 FC-19.8276 BSP 7748

80E .2759 BRA .3050 8C3 3.0245 FSP 4606

DISTANCE 499.740 EARTH TO MARS

33.125 GAL 3.96 AZL 90.24 HCA 151.80 SNA 188.21ECC .22776 INC .2414 vl 30.254

21.113 GAp 1.94 AZp 89.?9 TAL 21.61 TAp 173.41RCA 145.34 APO 231.07 v2 23.847

48.56 ZAp 138.60 ETS 168.81 ZAE 167.47 ETE 104.68 ZAC 100.60 ETC 255.62 CLP 137.71

DLA 15.80 RAL 131.40 RAD 8567.5 VEL 11.632 pTH 2.04 VHp 4.021DpA 6.77 RAp 194.67 ECC 1.2290

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH |NJ TIME POCST T|M INJ 2 LAT ]NJ 2 LONG

2645.89 -27.17 70.67 351.98 98.31 13 16 13 2045.9 -25.74 62.30

4260.54 1.99 175.36 346.79 61.75 5 57 54 3660.5 -1.80 168.73

2355.38 -28.36 49.09 351.77 99.88 14 41 27 1755.4 -26.70 40.68

4026.28 3.04 157.55 346.21 60.25 ? 6 36 3426.3 -.94 151.03

2081.10 -31.45 27.50 351.01 104.13 16 4 33 1481.1 -29.19 19.02

3873.32 5.74 144.28 344.55 56.24 7 52 52 3273.3 1.26 138.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1990.3 $GR 1243.5 SG3 1374.1 ST 205.4 SR 404.2 SS 690.6

RRT .0172 RRF -.962§ RTF -.8453 CRT -.8906 CRS .6603 CST -.7295

SG8 2346.8 R25 -.3555 R13 -.9087 LSA 768.5 MSA 292.5 SSA 79.3

$61 2280.4 SG2 651.0 THA 29.58 EL1 445.4 ELZ 84.8 ALF 115.33

LAUNCH DATE DEC 13 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 230.24 LAp -.13

RC 228.139 GL -2.85

PLANETOCENTRIC CONIC

C3 13.694 VHL 3.727

LNCH AZMTH LNCH TIME

90.00 12 35 40

90.00 4 39 13

100.00 14 3 18

100.00 3 52 17

110.00 15 31 59

110.00 6 42 5

DIFFERENT] AL CORRECTIONS

TOE .1230 TRA -.2253 TC3 2.3079 8AU .5§62

ROE -.2418 RRA .2462 RC3 1.6361FAU .33009

FDE .4807 FRA-3.8495 FC-20.5680 BSP 7675

BDE .2713 BRA. .3337 BC3 2.9944 FSP 4802

DISTANCE 503.551 EARTH TO MARS

LOt. 81.03 VL 33.109 GAL 3.98 AZL 90.32 HCA 152.82 SMA 187.92 [CC .22676 INC .3213 vl 30.254

LOP 233.85 VP 21.133 GAp 1.57 AZP 89.71TAL 21.83 TAp 174.64 RCA 145.31Apo 230.54 v2 23.887

GP 11.48 ZAL 48.26 ZAp 135.08 ETS 166.78 ZAE 166.38 ETE 110.43 ZAC 101.10 ETC 255.60 CLP 136.27

DLA 15.20 RAL 130.89 RAD 6567.5 VEL 11.631 pTH 2.04 VHp 3.946 OpA 7.50 RAp 194.33 ECC 1.2287

L-I TIME INJ LAT [NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME POCST TIM ]NJ 2 LAT |NJ Z LONG

2623.80 -26.94 69.10 351.21 99.06 13 19 24 2023.8 -25.41 60.76

4282.05 2.68 176.56 346.16 61.80 5 50 35 3682.0 -1.11 169.93

2334.78 -28.11 47.61 350.98 100.62 14 44 12 1734.8 -26.35 39.25

4046.30 3.72 158.65 345.58 60.32 6 59 43 3446.3 -.26 152.13

2063.53 -31.15 26.22 350.19 104.64 16 6 23 1463.5 -28.80 17.80

3890.32 6.38 145.18 345.94 56.55 7 46 55 3290.3 1.91 138.94

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION xcc URACY

SGT 1913.1 $GR 1334.0 SG5 1428.2 ST 224.7 SR 391.6 SS 693.9

RRT .8108 RRF -.9696 RTF -.8325 CRT -.9194 CRS .6373 CST -.6821

SGIB 2332.5 R23 -.5367 R15 -.9127 LSA 766.4 MSA 303.7 SSA 75.A

SG1 2234.4 SG2 668.5 THA 32.78 ELI 444.7 EL2 77.8 ALF 118.78

20AI



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_JNCH DATE DEC 13 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CONIC

RL 147.26 LAL ,0O LOL 81.03 VL

RP 229.86 LAP -.18 LOAP 234.87 VP

RE 230,O76 GL -3.62 GP 12.13 ZAL

PLANETOC[NTRIC CONIC

C3 13.881VHL 3.726

LNCH AZMTH LNCH TIME

90.00 12 39 43

90.00 4 31 11

100.00 14 8 51

100.00 5 44 44

110.00 15 34 31

110.00 6 33 33

DIFFERENTIAL CORRECTIONS

TOE .1376 TRA -.2371 TC3 2.3880 BAU .5514

ROE -.2284 RRA .2798 RC3 1.7678 FAU .34155

FOE .3824 FRA-4.0880 FC-21.3025 BSP 7609

8DE .2666 8RA .3667 BC3 2.9711FSP 4995

DISTANCE 507.574 EARTH TO MARS

33.094 GAL 4.01 AZL 90.41HCA 153.84 SMA 187.66 ECC .22581 INC .407G vl 30.254

21.155 GAP 1.20 AZP 89.63 TAL 22.02 TAp 175.86 RCA 143.28 APO 230.03 V2 23.927

48.01 ZAP 133.53 ET8 166.75 ZAE 165.13 ETE 115.39 ZAC 101.64 ETC 255.39 CLP 134.79

DLA 14.54 RAL 130.38 RAD 6567.5 VEL 11.630 pTH 2.04 VHp 3.876 DpA 8.28 RAp 194.42 ECC 1.2284

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2399.97 -26.67 67.40 350.43 99.87 13 23 3 2000.0 -25.04 59.12

4303.45 5.44 177.87 345.55 61.88 5 42 56 3705.5 -.35 171.24

2312.52 -27.82 46.02 350.19 101.41 14 47 24 1712.5 -25.96 37.71

4068.14 4.46 159.86 344.99 60.41 6 52 32 3468.1 .48 153.33

2044.46 -30.81 24.84 549.36 105.59 16 8 36 1444.5 -28.37 16.49

5908.95 7.08 146.16 343.37 56.47 7 40 42 3509.0 2.62 139.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCuRACY

SGT 1831.1S_ 1433.9 SG3 1482.7 ST 245.7 SR 377.8 SS 699.9

RRT .8006 RRF -.9754 RTF -.8171 CRT -.9401CRS .6145 CST -.6214

SgB 2325.7 R23 -.3336 R13 -.9186 LSA 766.2 MSA 317.6 SSA 70.8

SG1 2214.6 SG2 710.4 THA 36.43 EL1 445.0 EL2 71.1ALF 122.37

LAUNCH DATE DEC 13 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .O0 LOL 81.03 VL

RP 229.47 LAP -.21 LOP 235.90 VP

RC 231.973 GL -4.44 GP 12.84 ZAL

PLANETOCENTRIC CONIC

C3 13.873 VHL 3.725

LNCN AZMTH LNCH TIME

90.00 12 44 17

90.00 4 22 43

100.00 14 12 54

100.00 5 36 47

110.00 15 37 29

110.00 6 28 41

DIFFERENTIAL CC)RRECTICIqS

TOE .1521 TRA -.2536 TC3 2.2555 BAu .548D

ROE -.2130 RRA .31611;iC3 1.9089 FAU .35270

FOE .2674 FRA-4.3241 FC-22.0100 8SP 7584

BDE .2617 BRA .4052 0C3 2.9548 FSp 5193

DISTANCE 511.209 EARTH TO MAR5

33.080 GAL 4.02 AZL 90.50 NCA 154.87 SMA 187.41 ECC .22492 INC .5013 Vl 30.254

21.179 6AP .83 AZP 89.35 TAL 22.20 TAp 177.07 RCA 145.26 APO 229.56 V2 23.968

47.79 ZAp 131.93 ET8 166.73 ZAE 163.72 ETE 119.64 ZAC 102.22 ETC 255.57 CLP 133.27

DLA 13.81RAL 129_90 RAD 6567.5 VEL 11.630 pTH 2.04 VHp 3.809 DpA 9.13 RAp 194.28 ECC 1.2283

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2574.26 -26.36 65.58 349.65 100.73 13 27 11 1974.3 -24.61 57.35

4330.92 4.25 179.29 344.96 61.98 5 34 54 3730.9 .47 172.66

2288.43 -27.48 44.31 349.39 102.25 14 51 3 1688.4 -25.52 36.06

4091.97 3.25 161.18 344.41 60.53 6 44 59 3492.0 1.29 154.63

2023.78 -30.42 23.33 348.53 106.39 16 11 13 1423.8 -27.88 15.08

3929.39 7.83 147.23 342.82 56.62 7 34 11 3329.4 3.40 140.98

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATIC_I ACCURACY

SGT 1743.3 SGR 1342.7 SG3 1535.7 ST 268.0 SR 362.9 SS 708.5

RRT .7851RRF -.9802 RTF -.7972 CRT -.952Z CRS .5944 CST -.5531

SGB 2327.9 R23 -.3239 R13 -.9265 LSA 768.1MSA 333.5 SSA 66.0

SG1 2201.5 SG2 756.7 THA 40.56 ELt 446.2 ELZ 66.6 ALF 126.04

LAUNCH DATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 229.09 LAP -.23

RC 233.848 GL -5.34

PLANETOCENTRIC CONIC

C3 13.872 VHL 3.725

LNCH AZMTH LNCH TIME

90.00 12 49 23

90.00 4 13 48

I00.00 14 17 28

100.00 3 28 24

110.00 15 40 34

110.00 6 21 27

FLIGHT TIME 232.00 ARRIVAL DATE AUG Z 1965

LOL 81.03 VL

LOP 236.93 vP

GF 13.61 ZAL

DISTANCE 515.057 EARTH TO MARS

33.067 GAL 4.04 AZL 90.60 HCA 155.90 SMA 187.18 ECC .22408 INC .6019 vl 30.254

21.204 GAP .50 AZp 89.45 TAL 22.37 TAp 178.26 RCA 145.23 Apo 229.12 v2 24.009

47.82 ZAP 130.29 ETS 186.71 ZAE 162.18 ETE 123,24 ZAC 102.85 ETC 255.54 CLP 131.71

DLA 13.00 RAL 129.42 RAD 6567.5 VEL 11.630 pTH 2.04 VHp 3.748 DpA 10.04 RAp 194.13 ECC 1.2283

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2546.51 -23.99 63.64 348.86 101.64 13 31 49 1946.5 -24.13 55.46

4338.65 5.14 180.83 344.40 62.11 5 26 27 3758.7 1.37 174.20

2262.41 -27.09 42.47 348.59 103.14 14 55 11 1662.4 -25.01 34.29

4117.98 6.12 162.62 343.86 60.68 6 37 2 3318.0 2.17 156.06

2001.34 -29.96 21.75 347.70 107.24 16 14 16 1401.3 -27.33 13.56

3931.81 8.68 148.44 342.29 56.81 7 27 19 3351.8 4.26 142.16

DIFFERENTIAL CORRECTIONS

TOE .1670 TRA -.2725 TC3 2.1126 BAU .5475

ROE -.1943 RRA .3566 RC3 2.0618 FAU .36374

FOE .1267 FRA-4.3710 FE-22.7003 8SP 7591

8DE .2563 BRA .4468 BC3 2.9519 FSP 5378

LAUNCH DATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL 33.034 GAL

RP 228.70 LAp -.28 LOP 237.96 VP 21.231 GAP

MID-COURSE EXECUTION ACCURACY

SGT 1651.5 8GR 1662.9 SG3 1588.6

RRT .7839 RRF -.9842 RTF -.7724

SG8 2343.7 R23 -.3055 R13 -.9361

SGI 2201.0 SG2 805.3 THA 45.26

ORBIT DETERMINATION ACCURACY

ST 291.3 5R 346.6 SS 722.8

CRT -.9553 CRS .5781 CST -.4699

LSA 774.2 MSA 352.8 SSA 60.6

EL1 447.9 EL2 66.6 ALF 129.82

FLIGHT TIN( 234.00 ARRIVAL DATE AUG 4 1965

DISTANCE 518.918 EARTH TO MARS

4.03 AZL 90.71 HCA 156.93 SMA 186.96 ECC .22328 INC .7116 vl 30.254

.16 AZP 89.35 TAL 22.51 TAp 179.44 RCA 143.21Apo 228.70 v2 24.049

RC 233.703 GL -6.31 GP

PLANETOCENTRIC CONIC

CS 13.881VHL 3.726 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 55 3 2516.55 -23.37

90.00 4 4 22 4388.89 6.10

100.00 14 22 34 2234.26 -26.64

100.00 5 19 31 4146.41 7.07

110.00 15 44 47 1976.99 -29.48

110.00 6 13 47 3976.44 9.60

DIFFERENTIAL CORRECTIONS

TOE .1923 TRA -.2846 TC3 1.9887 BAU .3553

ROE -.1892 RRA .4046 tiC3 2.2357 FAU .37598

FOE -.0747 FRA-4.8_62 FC-23.4494 BS4P 7422

80E .2361BRA .4947 8C3 2.9922 FSP 5477

14.43 ZAL 47.48 ZAp 128.60 ETS 166.70 Z/ME 160.50 ETE 126.30 ZAC 103.54 ETC 255.52 CLP 130.11

12.12 RAL 128.94 RAO 6567.5 VEL 11.630 pTH 2.04 VHP 3.691Dpk 11.02 RAP 193.98 ECC 1.2284

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

61.53 348.06 102.61 13 36 59 1916.5 -23.58 53.44

182.56 343.86 62.29 5 17 31 3788.9 2.34 173.89

40.50 347.78 104.09 14 59 49 1634.3 -24.44 32.39

164.20 343.33 60.88 6 28 37 3546.4 3.13 157.62

20.03 346.83 108.13 16 17 44 1377.0 -26.72 11.94

149.76 341.79 57.03 7 20 4 3376.4 5.19 143.45

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1578.0 8_ 1802.2 SG3 1647.7 ST 327.8 5R 326.6 SS 750.5

RRT .7418 RRF -.987§ RTF -.7489 CRT -.9375 CRS .5644 CST -.3247

SG8 2394.1 R23 -.2757 R13 -.9486 LSA 789.5 MSA 389.0 SSA 52.8

SG1 2237.6 SG2 851.2 THA 50.14 EL1 433.4 EL2 81.8 ALF 135.11

2042



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAYE DEC 13 1964 FLIGHT TIlE 236.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC COiAlC

RL 147.26 LAL .00

RP 226.31 LAP -.31

RC 237.53T GL -T.3T

PLANE TOCENTRIC CONIC

C3 13.899 VML 3.728

LNCH AZMTH LNCM TIl_

90.00 13 I 21

90.00 S 54 20

IO0.00 14 29 17

lOS.DO 5 10 5

110.00 15 48 15

110,OO 6 5 39

DIFFERENTIAL CGMR(CTIONS

TOE .2008 TRA -.]170

ROE -,1448 IRA ,4522

FOE -.2476 FRA-§.OBT1

ODE .2476 8RA .552]

DISTANCE 522.787 EARTH TO MARS

LOL 61.03 VL 33.042 GAL 4.06 AZL 90.8] HCA 157.97 SMA 186.76 ECC .22253 INC .8313 Vl 30.234

LOP 239,00 vP 21,259 GAP -.17 AZP 69.2] TAL 22.64 TAp 180,61RCA 145.20 APO 228.32 v2 24.090

GP 15.33 ZAL 47.40 ZAP 128.87 ETS 166.70 ZAE 158.72 ETE 128.89 ZAC 104.28 ETC 235.49 CLP 126.48

OLA 11,14 RAL 128,48 RAD 6567,5 VEL 11,831PTH 2,04 VMp 3,640 DpA 12.08 RAP 193.84 ECC 1.2287

L-I TIME INJ LAY INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2484,07 -25,08 58,30 347,26 103,63 13 42 45 1884,1 -22.94 51.27

4421.95 7.14 184.4] 343.36 62.5] 5 8 2 3822.0 3.40 177.74

220],67 -26,12 38,58 346,96 105,09 15 5 1 1603.7 -23,79 30.35

4177.58 8.10 165.94 342.84 81.13 6 19 42 3577.6 4.18 159.34

1950.45 -28.90 18.16 346.00 109,10 16 21 43 1350.5 -26.02 10,19

400],56 10,60 151,2] 341,33 57,31 7 12 22 3403.6 6.22 144.88

MIO-CoUflS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1,8073 BAU ,5596 $GT I468,9 SGR 1943,4 SG3 1692,9 ST ]45.0 SR 312.4 SS 779.7

tiC3 2.4086 FAU .38553 RRT .7005_ -._01RTF -.7045 CRT -.9106 CRS .5839 CST -.2536

FC-24,0OO8 8940 7665 SG8 2436,1 R23 -,2415 R1] -,9603 LSA 812.6 MSA 402,3 SSA 48.3

8C] ],0112 FSAP 5883 SGI 226],8 $472 894),9 THA 56,02 EL1 455.0 EL2 97.9 ALF 138.12

LAUNCH DATE DEC 13 1964 FLIGHT TIME 2]8,00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC

RL 147,26 LAL .OO LOt. 61.0] YL

RP 227,R2 LAP -,]5 LOP 240,04 VP

RC 239.350 GL -8.54 GAP 18.31 2AL

PLAN[TOC(MTRIC C(_IlC

C3 13.932 MML 3.73]

LNCH AZMTH LNCM TIME

RO,O0 13 8 19

90,00 3 43 38

100,O0 14 34 ]8

100.OO 5 0 0

110.00 15 54 11

110.00 5 58 56

DIFFERENTIAL C_RRECTION9

TOE .2114 TRA -.]500 TC3 1.6212 BAU .5700

RDE -.1148 RRA .5059 NC] 2,5954 FAU ,]9417

FOE -,4565 FRA-5,]255 FC-24,4938 BSP 7918

ODE .2404 ORA .6155 SC] ].0601 FSAP 5853

DISTANCE 526.889 EARTH TO MARS

]3.0]2 GAL 4.07 AZL 90.96 HCA 159.01 S44A 186.57 ECC .22183 INC .9631 vl 30.254

21.289 GAP -.50 AZP 89.10 TAL 22.75 TAp 181.76 RCA 145.18 APO 227.95 v2 24.132

47,]8 ZAP 125.10 ET$ 166,71ZAE 156,62 ETE 131,08 ZAC 105,O9 ETC 255.43 CLP 126.80

DLA 10.06 RAL 126.01RAO 8567.5 VEL 11.613 PTH 2.04 VHp 3.594 DpA 13.22 RAp 193.70 ECC 1.2293

L-I TIMI[ IMJ LAT IMJ L_G INJ RT ASC INJ AZMTH [NJ TIME PO CS7 TIM INJ 2 LAT INJ 2 LONG

2448,85 -24,48 56,69 ]46,45 I04,70 15 49 8 1848,9 -22.22 48.94

4458.19 8.27 188.49 342.86 62.82 4 57 56 3858.2 4.56 179.77

2170.46 -25.51 39.10 ]46.14 106.14 15 10 49 1570.5 -23.05 28.16

4211.81 9.22 167.87 342.38 61.44 6 10 11 3611.8 5.33 161.23

1921.54 -28.24 16.19 345.13 110.11 16 26 1] 1321.5 -25.24 6.30

4033.50 11.70 152.85 340.90 57.85 7 4 10 3433.5 7.]4 146.46

MID-CoURSE EvFCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1537.1SGR 2099.2 SG3 1736.1 ST 365.4 SR 300.5 SS 821.6

RRT ,6470RRF -,9922 RTF -,6487 CRT -.8539 CRS .6257 CST -.1637

SG8 2505.1RZ3 -,1993 R1] -,9720 LSA 849,7 MSA 418.3 SSA 43.1

SG1 2320,9 SG2 942,8 THA 62,18 EL1 456.2 EL2 125.2 ALF 141.49

LAUNCH DATE DEC 13 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC

RL 147.26 LA L .00

RP 227,53 LAP -.38

RC 241,142 GL -9.81

PL ANETOCENYRIC CONIC

C3 13.962 VHL 3.739

LNCH AZNTH LNCH TIIqE

90.00 13 16 2

90.90 3 32 6

100.00 14 41 42

100.00 4 49 10

110.00 15 59 48

110.00 5 47 35

DIFFERENTIAL CCRRECTiONS

TDE .2197 TRA -.5991

ROE -.OTRO RRA .564R

FOE -,6930 FRA-5.S535

00E .2335 BRA .6660

LOt. 81,03 YL

LOP 241.09 VP

GP 17.37 ZAL

DISTANCE 530.561 EARTH TO MARS

53.022 GAL 4.08 AZL 91.11HCA 160.05 SMA 186.39 ECC .22116 INC 1.1087 vl 30.234

21.]20 GAP -.82 AZP 88.86 TAL 22.84 TAp 182.90 RCA 145.17 APO 227.62 V2 24.173

47.41 ZAp 123.28 ETS 166.73 ZAE 154.82 EYE 132.95 ZAC 10§.96 ETC 255.41CLP 125.09

DLA

L-I TIME IRJ LAT

2410.57 -23.79

4498.05 9.50

2134,29 -24.80

4249.54 10.44

1889.96 -27.48

4066.64 12.90

TC3 1.4224 6AU .5859

RC3 2.7930 FAU .40175

FC-24.8757 6SP 828]

9C3 3,1344 FSP 6021

8,66 RAL 127.54 RAD 6567,6 VEL 11.635 pTH 2.04 VHp 5,555 DpA 14.43 RAp 193.56 ECC 1.2301

INJ LONG IMJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

54.29 345.6] 105.83 13 56 13 1810.6 -21.39 46.44

188.77 ]42,45 63.20 4 47 6 3898,0 5.89 182.01

3].64 345.30 107.25 15 17 16 1534.3 -22.20 25.81

170.00 341.96 61.83 5 59 59 3649.5 6.59 163.33

14.05 344.26 111.18 16 31 16 1290.0 -24.36 6.28

154.87 340.51 58.07 "6 55 21 3466.6 8.58 148.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1288.5 _ 2268.3 SG3 177].6 ST 383.6 SR 296.0 SS 874.9

RRT ,S745RRF -,$938 RTF -,5741 CRT -.7600 CRS .6944 CST -.0845

SG8 2598,8 R2] -,1533 R13 -.9819 LSA 902.1MSA 430.1SSA 38.2

SGI 2407,7 SG2 978,2 THA 68,47 EL1 456.8 EL2 161.6 ALF 144,51

LAUNCH DATE DEC 13 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC _lC

RL 147.26 LAL .DO

RP 227.14 LAp -.41

RC 242,914 GL -11,22

PLAN[TOCENTRIC CONIC

C3 14.055 VHL 3.749

LNCM AZ1MTN LNCM TIME

90.00 13 24 35

90,00 3 IR 45

100.00 14 49 32

100.00 4 37 28

110.00 16 6 2

!10.00 5 37 28

DIFFERENTIAL CORRECTIONS

TDE ,2261 TRA -.432] TC] 1.2119 BAU ,6084

RDE -.0337 RRA ,6]09 RC] ],OO27 FAU ,40804

PDE -.9621 FRA-5.7735 FC-25,1347 B8P 8745

BDE ,2289 8RA ,7648 BC] 3,2380 FSP 6163

DISTANCE 534.465 EARTH

LOL 81.0] VL 33.012 GAL 4.08 AZL 91.27 MCA 161.10 S44A 186.23 ECC .22053 INC

LOP 242.14 VP 21.352 GAP -1.14 AZP 88.80 TAL 22.92 TAp 184.02 RCA 145.16 APO

GP 18.33 ZAL 47.52 ZAP 121.41 ETS 166.77 ZA( 152.71 ETE 134.49 ZAC 106.96 ETC

TO MARS

1.2701 vl 30.254

227.30 V2 24.214

255.37 CLP 123.35

DLA 7.52 RAL 127.05 RAD 6567.6 VEL 11.638 pTH 2.04 VHp 3.522 DpA 15.78 RAp 193.48 ECC 1.2313

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2368,81 -22,99 51,49 544.80 107.01 14 4 3 1768,8 -20.44 43.75

4542,08 10,85 191,31 342,07 6],68 4 35 27 3942,1 7.22 184.50

2094,80 -23,90 ]1,00 ]44,45 108,41 15 24 27 1494,8 -21.24 23.27

4291.]] 11.77 172.39 ]41.59 62.]2 5 49 0 3691.3 7.97 165.66

1655,40 -26,61 11,74 343.]7 112,29 16 36 57 1255.4 -23.35 4.10

4103.49 14.21 156.71 :540.17 58.58 6 45 51 3503.5 9.95 130.20

MID-COURSE [XlECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1178,7 _ 2453,I SG3 1805,3 ST 400,2 SR 304.4 SS 943.7

RRT .4768 RRF -.9951RTF -,4750 CRY -.6183 CRS .7812 CST -.0084

2721.5 R23 -,1076 R1] -,9893 LSA 974.6 NSA 438,5 SSA 33.5

S_1 2529,Z $62 1004,8 THA 74,61 ELI 457.1 EL2 209,5 ALF 147.07

2045



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE 0EC 13 Ig64 FLIGHT TIME 244.00 ARRIVAL DATE AUG IA 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 226.75 LAP -.44

RC 244.666 GL -12.79

PLANETOCENTRIC CONIC

C3 14.157 VHL 5.765

LNCH AZMTH LNCH TIME

90.00 13 34 3

90.00 3 6 17

100_00 14 58 15

1OO.00 4 24 46

110.00 16 13 3

110.00 5 26 27

DIFFERENTIAL CORRECTIO_4S

TOE .2312 TRA -.4783

ROE ,O183 RRA .7067

FOE-l.2766 FRA-6.0014

BDE .2319 BRA .8533

DISTANCE 538.379 EARTH TO MARS

LOL 81.03 VL 33.004 GAL 4.08 AZL 91.45 HCA 162.15 SHA 186.08 ECC .21994 INC 1.4500 vl 30.254

LOP 243.19 VP 21.386 GAP -1.44 AZp 88.62 TAL 22.98 TAp 185.13 RCA 145.15 APO 227.01 V2 24.256

GP 19.80 ZAL 47,71 ZAp 119.51 ETS 166.83 ZAE 150.49 ETE 135.81 ZAC 108.04 ETC 255.31 CLP 121.56

OLA 6.03 RAL 126.55 RAD 6567.6 VEL 11.642 pTH 2.04 VHp 3.497 DpA 17.25 RAp 193.41 ECC 1.2330

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2323.12 -22.05 48.48 343.96 108.23 14 12 46 1723.1 -19.35 40.84

4590.98 12.31 194.16 341.75 64.29 4 22 48 3991.0 8.75 187._9

2051.53 -23.02 28.14 343.60 109.62 15 32 27 1451.5 -20.13 20.53

4337.81 13.23 175.07 341.28 62.95 5 37 3 3737.8 9.49 168.27

1817.45 -25.61 9.25 342.48 113.46 16 43 20 1217.5 -22.21 1.74

4144.65 15.66 159.02 339.89 59.22 6 35 32 3544.7 11.46 152.43

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9956 BAU .6393 9GT 1105.3 9GR 2659.0 SG3 1832.6 ST 415.6 SR 333.9 55 1033.7

RE3 3.2274 FAU .41326 RRT .3528 RRF -.9962 RTF -.3498 CRT -.4315 CRS .8674 CST .0643

FC-25.2714 BSP 9273 SGB 2879.6 R23 -.0666 R13 -.9940 LSA 1074.5 MSA 444.2 SSA 28.9

BC3 3.3774 FSP 6252 961 2692.3 SG2 1021.4 THA 80.24 ELI 457.5 EL2 273.6 ALF 148.54

LAUANCH DATE DEC 13 1964 FLIGHT TI_ 246.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC COIN IC

EL 147.2e LAL .00

RP 226.36 LAP -.48

RD 246.398 GL -14.34

PLANETOCENTRIC CONIC

C3 14.300 VHL 3.782

LNCH AZMTH LNCH TIME

90.00 13 44 35

90.00 2 51 33

100.00 15 7 59

100.00 4 10 50

110.00 16 20 55

110.00 3 14 23

DIFFERENTIAL CORRECTIONS

TOE .2323 TRA -.5306

ROE .O844 RRA .7918

F08-1.6281 FRA-6.2098

BOE .2471 BRA .9531

DISTANCE 542.303 EARTH TO MARS

LOt. 81.03 VL 32.996 GAL 4.08 AZL 91.65 HCA 163.21 SMA 185.94 ECC .21938 INC 1.6524 vl 30.254

LOP 244.24 VP 21.421 GAP -1.74 AZP 88.42 TAL 23.03 TAp 186.23 RCA 145.13 APO 226.74 V2 24.297

GP 21.19 ZAL 47.99 ZAp 117.55 ETS 166.92 ZAE 148.17 ETE 136.91 ZAC 109.23 ETC 255.24 CLP 119.75

DLA 4.37 RAL 126.03 RAD 6567.6 VEL 11.648 pTH 2.04 VHp 3.481 DpA 18.79 RAp 193.38 ECC 1.2353

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZlATH INJ TIME

2272.92 -20.94 45.21 343.13 109.51 14 22 28

4645.61 13.90 197.38 341.51 65.08 4 8 58

2003.94 -21.90 25.05 542.75 110.87 15 41 23

4389.82 14.81 178.12 341.05 63.74 5 24 0

1775.65 -24.45 6.56 341.59 114.67 16 50 31

4190.88 17.25 161.66 339.70 60.02 6 24 1A

MID-COURSE EXECUTION ACCURACY

TC3 .7686 BAU .6780 8GT 1054.4 8GR 2884.4 SG3 1830.8

RC3 3.4620 FAU .41653 RRT ,1962 RRF -.9971RTF -.1924

FC-25.2177 B_k'P 9936 SG8 3071.1 R23 -.0325 R13 -.9965

BC3 3.5463 FSP 6316 861 2892.9 SG2 1030.9 THA 85.30

PO CST TIM INJ 2 LAT INJ Z LONG

1672.9 -18.09 37.70

4045.6 10.42 190.42

1403.9 -18.86 17.57

3789.8 11.17 171.23

1175.6 -20.91 359.19

3590.9 13.14 154.97

ORBIT DETERMINATION ACCURACY

ST 427.4 SR 390.9 SS 1142.3

CRT -.2450 CRS .9309 CST .1191

LSA 1200.2 MSA 446.2 SSA 24.7

ELI 459.7 EL2 552.4 ALF 145.02

LAUNCH DATE DEC 13 1964 FLIGHT TIME 248,00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 225.97 LAP -.51 LOP 245.30 VP

RE 248.110 GL -16.49 GP 22.73 ZAL

PLANETOCENTRIC CONIC

C3 14.495 VML 3.807

LNCH AZMTH LNCH TIME

90.00 13 56 23

90.00 2 35 17

100.00 15 18 53

100.00 3 55 28

110.00 16 29 47

110.00 3 1 3

DIFFERENTIAL CORRECTIONS

TOE .2286 TRA -.5886 TC3 .533T BAU .7245

ROE .1646 RRA .8875 RC3 3.7001FAU .41705

F08-2.0092 FRA-6.3923 FC-24.9088 BSP 10745

808 .2817 8RA 1.0649 6C3 3.7384 FSP 6352

DISTANCE 546.258

32.988 GAL 4.08 AZL 91.88 HCA 164.27 SMA

21.457 tAP -2.04 AZP 88.19 TAL 23.05 TAp

48.39 ZAP 115.56 ETS 167.03 ZAE 145.74 ETE

EARTH TO MARS

185.82 ECC .21886 INC 1.8823 vl 30.254

187.32 RCA 145.15 APO 226.49 v2 24.559

137.83 ZAC 110.56 ETC 255.15 CLP 117.89

DLA 2.49 RAL 125.47 RAD 6567.6 VEL 11.657 pTH 2.05 VHp 3.475 OpA 20.50 RAp 193.41ECC 1.2386

L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2217.47 -19.64 41.66 342.31 110.82 14 33 20 1617.5 -16.63 34.28

4707.07 15.63 201.06 341.37 66.08 3 53 44 4107.1 12.26 194.00

1951.36 -20.58 21.70 341.91 112.17 15 51 24 1351.4 -17.40 14.35

4448.42 16,55 181.60 340.93 64.75 5 9 36 3848.A 13.01 174.60

1729.42 -23.10 3.64 340.70 115.93 16 58 37 1129.4 -19.42 356.43

4243.11 19.00 164.70 339.61 61.04 6 11 46 3643.1 15.00 157.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1034.2 8GR 3128.4 9G3 1856.3 ST 435.1 SR 478.9 SS 1266.9

RRT .0139 RRF -.9977 RTF -.0095 CRT -.0981CRS .9676 CST .1520

9GB 3294.9 R23 -.0060 R13 -.9977 LSA 1350.8 MSA 445.7 SSA 21.0

SG1 3128.4 SG2 1034,1THA 89.70 EL1 487.8 EL2 425.1 ALF 112.79

LAUNCH DATE "DEC 13 1964 FLIGHT TIME 250,00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81,03 VL

RP 225.58 LAp -.54 LOP 246.37 VP

RC 249.803 GL -18.69 GP 24.43 ZAL

PLANETOCENTRIC CONIC

C3 14.763 VHL 3.842

LNCH AZlATH LNCH TIME

90.00 14 9 39

90.00 2 17 9

100.00 15 31 10

100.00 3 38 19

110.00 16 39 48

110.00 4 46 10

DIFFERENTIAL CORRECTION8

TOE .2212 TRA -.6908 TC3 .2989 BAU .7816

ROE .2676 RRA 1.0008 RC3 3.9489 FAU .41572

F08-2.4498 FRA-6.5728 FC-24.3786 BSP 11595

BDE .3472 BRA 1.1938 BC3 3.9602 FSP 6290

DISTANCE 550.184 EARTH TO MARS

32.981 GAL 4.07 AZL 92.15 HCA 165,33 5HA 185.70 ECC .21837 INC 2.1452 vl 30.254

21.494 tap -2.35 A ZP 87.92 TAL 23.07 TAp _88,39 RCA 145.15 APO 226.25 V2 24.381

48.92 ZAP 113.53 ET9 167.18 ZAE 143.20 ETE 138.59 ZAC 112.04 ETC 255.04 CLP 116.01

DLA .37 RAL 124.86 RAD 6567.6 VEL 11.668 PTH 2.05 VHp 3.480 DpA 22.36 RAp 193.51 ECC 1.2430

Lml TIME INJ LAT INJ LONG IN3 RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

2155.91 -18.10 37.80 341.51 112.15 14 45 35 1555.9 -14.94 50.55

_776.78 17.50 205.32 341.37 67.38 3 36 46 4176.8 14.29 198.12

1892.97 -19.04 18.05 341.10 113.49 16 2 43 1293.0 -15.70 10,85

4514.95 18.44 185.64 340.95 66.04 4 53 34 3915.0 15.04 178.49

1678.11 -21.54 .48 339.84 117,21 17 7 47 1078.1 -17.72 353.43

4302.58 20.93 168.24 339.67 62.33 5 57 52 3702.6 17.06 161.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1050.4 SGR 3405.2 963 1853.8 ST 440.0 SR 606.6 SS 1420.2

RRT -.1733 RRF -.9983 RTF .1777 CRT .0070 CRS .9862 CST .1697

SGB 3563.5 R23 .0130 R13 -.9982 LSA 1542.9 MSA 444.4 SSA 17.5

SG1 3410.5 862 1032.9 THA 93.37 ELI 606.6 EL2 440.0 ALF 89.38

2044



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19645

L*UNCH GATE DEC 13 1964 FLIGHT TIME 252.00

HELIOCENTRIC CO_I1C DISTANCE 554.140

RL 147.26 LAL .00 LOt. 81.03 VL 32.975 GAL 4.07 AZL 82.45 HCA 166.39 SNA

RP 225.19 LAp -.58 LOP 247.43 VP 21.532 GAP -2.61 AZp 87.82 TAL 23.06 TAp

RC 251.477 GL -21.18 GP 26.33 ZAL 49.63 ZAP 111.46 ETS 187.38 ZAE 140.53 ETE

PLANEYOCEMTRIC CONIC

C$ 15.131VHL 3.890 DLA -2.02 RAL 124.18 RAD 6587.8 VEL 11.684 PTH 2.05 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 14 24 44 2087.09 -16.28 33.57 340.77 113.49

90.00 1 58 41 4856.61 19.52

100,00 15 45 8 1827.74 -17.22

100.00 3 18 58 4591.19 20.47

110.00 18 51 13 1820.88 -19.72

110.00 4 29 ZZ 4370.82 23.02

DIFFERENTIAL CORRECTIONS

TDE .2096 TRA -.7169 TC3 .0720 BAU .8507

RDE .4003 RRA 1.1366 RC3 4.2049 FAU .41223

F0(-2.9479 FRA-6.7471 FC-23.5855 BSP 12469

9DE .4519 BRA 1.3438 BC3 4.2055 FSP 6117

LAUNCH DATE DEC 13 1tH_4

HELIOCENTRIC CCNIC

RL 147.28 LAL .00

RP 224.80 LAP -.61

RC 253.152 GL -24.02

PLANETOCENTRIC CONIC

CS 15.838 VHL S.955

LNCH AZMTH LNCH TIM(

90.00 14 42 8

90.00 I 33 14

100.00 16 1 15

100.00 2 58 49

110.00 17 4 22

110.00 4 10 11

DIFFERENTIAL C(JR(CTION$

TOE .1712 TRA -.8101 TC3 -.1998 OAU .9189

ROE .5431 RRA 1.2724 RC3 4.3905 FAU .59953

FOE-3.3598 FRA-8,75RR FC-22.1177 BSP 13934

80E .5713 BRA 1.3084 BC3 4.3950 FSP 6115

ARRIVAL DATE AUG 22 1965

EARTH TO MARS

185.60 ECC .21790 INC 2.4491 Vl 30.254

189.45 RCA 145.16 APO 226.04 VZ 24.4Z3

139.21 ZAC 113.70 ETC 254.90 CLP 114.10

3.500 DpA 24.38 RAp 193.70 ECC 1.2490

INJ TIME PO CST TIN INJ Z LAY INJ Z LONG

14 59 31 1487.1 -12.97 26.46

210.31 341.56 69.07 3 17 37 4256.8 16.50 Z02.93

14.06 540.34 114.82 16 15 38 1227.7 -13.73 7.00

190.39 341,16 67.73 4 35 29 3991.2 17.28 183.05

357.05 539.01 |18.51 17 18 14 1020.9 -15.76 350.15

172.43 339.93 64.01 5 42 13 3770.8 19.34 165.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1102.5 $G4R 3722.3 SG3 1841.8 ST 442.5 SR 780.9 $S 1601.9

RRT -.3424 RRF -.8987 RTF .3484 CRT .0663 CRS .9944 CST .1689

3882.| RZ3 .0254 R15 -.9984 LSA 1781.9 MSA 443.2 SSA 14.5

$61 3742.9 _M_Z 1029.9 THA 96.27 EL1 781.7 EL2 441.1 ALF 86.84

FLIGHT TIME 254.00

DISTANCE 538.101

LOt. 81.03 VL 32.970 GAL 4.06 AZL 92.81HCA 167.46 SMA

LOP 248.S0 VP 21.571 GAp -2.69 AZP 87.26 TAL 23.04 TAp

T,P 28.43 ZAL 50.54 ZAP 109.37 ETS 167.62 ZAE 137.74 ETE

OLA -4.76 RAL 123.42 RAD 6367.6 VEL 11.706 PTH 2.08 VHp 3.539 DpA 26.61 RAp 194.02 ECC 1.2574

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAY |NJ Z LONG

2009.37 -14.12 20.89 340.14 114.80 15 15 38 1409.4 -10.66 21.92

4949.17 21.66 216.25 342.02 71,30 2 55 43 4349.2 18.91 208.66

1754.16 -15.07 9.66 339.67 116.13 18 30 29 1154.2 -11.43 2.75

4679.59 22.65 196.05 541.64 69.95 4 14 48 4079.6 19.71 188.49

1558.58 -17.58 553.27 338.28 119.80 17 30 18 956.6 -13.49 346.55

4449.95 25.29 177.45 340.48 66.20 5 24 21 3850.0 21.86 169.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1213.9 $GR 4013.0 363 1785.9 ST 431.7 SR 970.9 SS 1747.5

RRT -.5195RRF -.9990 RTF .5238 CRT -.0018 CRS .9976 CST .0661

SGB 4192.5 RZ3 .0368 R13 -.9983 LSA 1998.2 MSA 435.0 SSA 12.3

$4;1 4065.6 $62 1023.7 THA 99.54 EL1 970.9 EL2 431.7 ALF 90.05

ARRIVAL DATE AUG 24 1965

EARTH TO MARS

185.50 ECC .21746 INC 2.8048 vl 30.254

190.50 RCA 145.16 APO 225.84 v2 24.465

139.70 ZAC 115.56 ETC 254.72 CLP 112.16

LAUNCH DATE DEC 13 1984 FLIGHT TIME 256.00 ARRIVAL DA;E AUG 26 1965

HELIOCENTRIC CONIC

RL 147.28 L&L .00

RP 224.41 LAP -.84

RC 254.788 GL -27.25

PLAMETOCEMTRIC CONIC

C5 16.349 VHL 4.043

LMCH AZI4TH LNCN TIME

90.00 15 2 33

90.00 1 S 51

100.00 16 20 8

100.00 2 30 59

110.00 17 19 41

110.00 3 47 54

DISTANCE 562.072 EARTH TO MARS

LOt. 81.05 VL 32.965 GAL 4.04 AZL 95.25 HCA 166.53 SMA 185.42 ECC .21705 INC 5.2275 Vl 30.254

LOP 249.58 Vp 21.911 GAP -3.I6 AZP 86.84 TAL 23.00 TAp 191.53 RCA 145.17 APO 225.66 V2 24.506

GP 30.79 ZAL 51.70 ZAp 107.25 ETS 167.92 ZAE 134.81ETE 140.09 ZAC 117.66 ETC 254.49 CLP 110.19

OLA -7.88 RAL 122.55 RAO 6567.7 VEL 11.736 pTH 2.07 VHp 3.600 DpA 29.05 RAp 194.50 ECC 1.2691

L-I TIME INJ LAY |NJ LONG INJ RT ASC |NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1920.74 -11.53 23.67 339.66 116.04 15 34 34 1320.7 -7.93 16.84

5057.99 23.85 223.47 342.83 74.27 2 30 9 4458.0 21.47 215.62

1670.57 -12.50 4.77 339.16 117.37 16 47 57 1070.6 -8.74 558.01

4783.39 24.90 202.94 342.49 72.91 3 50 42 4183.4 22.33 195.09

1484.01 -15.08 349.13 337,68 121.05 17 44 25 884.0 -10.86 542.58

4542.71 27.70 183.59 341.41 69.11 5 3 36 5942.7 24.60 175.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .1260 TRA -.9077 TC3 -.4453 BAU .9991 SGT 1359.3 SGR 4342.0 SG3 1709.9

ROE .7348 RflA 1.4367 RC3 4.5492 FAU .38324 RRT -.6457 RRF -.9992 RTF .6498

F08-3.8101FRA-G.7478 FC-20.2938 ASP 15457 SGB 4549.8 R23 .0430 RI5 -.9983

80E .7453 BRA 1.7011SC3 4.5710 FSP 5973 SGI 4434.9 $62 1016.2 THA 102.07

LAUNCH DATE DEC 13 1964 FLIGHT TIME 258.00

HELIOCENTRIC C_IC DISTANCE 566.057

RL 147.26 LAL .00 LOt. 81.03 VL 32.960 GAL 4.03 AZL 93.74 HCA 169.61 SMA

RP 224.02 LAP -.67 LOP 250.66 VP 21.652 GAP -3.42 AZP 86.32 TAL 22.96 TAp

RC 256.380GL -30.96 Gild 33.43 ZAL 53.18 ZAP 105.10 ET8 168.30 ZAE 131.71ETE

PLANETOCENTRIC C_IC

C3 17.363 VHL 4.167 DLA -11.44 RAL 121.52 RAO 6567.7 V[L I1.779 PTH 2.08 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 27 7 1818.03 -8.39 17.75 339.47 117.14 15 57 25

90.00 0 33 2 5188.37 25.96 232.44 344.11 78.29 1 59 31

100.00 16 42 41 1574.23 -9.43 359.28 338.92 118.50 17 8 55

100.00 2 0 10 4907.40 27.11 211.49 343.81 78.89 5 21 57

110.00 17 37 51 1401.46 -12.13 344.55 337.31 122.21 18 1 12

110.00 3 21 29 4652.94 30.13 191.24 342.90 73.04 4 39 2

DIFFERENTIAL C(:RRECTIONS MID-CouRSE EXECUTION ACCURACY

TOE .0798 TRA-l.0047 TC3 -.6359 9AU 1.1004 SGT 1509.9 _ 4758.1 863 1630.7

ROE 1.0001RRA 1.6596 tiC3 4.6979 FAU .36564 RflT -.7246RRF -.9994 RTF .728!

FOE-4.3431FRA-6.7518 FC-18.2310 S_IP 16679 SGB 4992.0 RZ3 .0441 R13 -.9984

BOE 1.0033 8RA 1.9400 8C3 4.7407 F8P 5550 SG1 4888.1SG2 1012.9 THA 103.54

ORBIT DETERM[NAT|ON ACCURACY

ST 428.7 SR 1215.3 SS 1911.8

CRT -.1071CRS .9990 CST -.0642

LSA 2265.1MSA 429.7 SSA 10.2

EL1 1216.5 ELI 425.9 ALF 92.47

ARRIVAL DATE AUG 28 1965

EARTH TO MARS

185.34 ECC .21667 INC 3.7381 vl 30.254

192.56 RCA 145.18 APO 225.50 V2 24.548

140.41 ZAC 120.03 ETC 254.19 CLP 108.19

3.692 DpA 51.75 RAp 195.19 ECC 1.2857

PO CST TIM |NJ 2 LAT INJ 2 LONG

1218.0 -4.69 11.05

4588.4 24.09 224.27

974.2 -5.55 352.64

4307.4 25.03 203.31

801.5 -7.79 538.15

4052.9 27.52 183.0_

ORBIT DETERMINATION ACCURACY

ST 437.2 SR 1546.9 SS 2114.6

CRT -.2163 CR5 .9996 CST -.1909

LSA 2621.3 MSA 429.3 SSA 8.2

EL1 1550.0 EL2 426.0 ALF 93.78

2045



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 50 1965

HELIOCENTRIC CO_lIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 223.63 LAP -.71 LOP 251.74 VP

RC 257.974 GL -35.22 GP 36.40 ZAL

PLANETOCENTRIC CONIC

C3 18.840 VHL 4.541

LNCN AZMTH LNCH TIME

90.00 15 57 59

90.00 23 48 17

100.00 17 10 48

100.00 t 22 5

110.00 18 0 4

110.00 2 49 19

DIFFERENTIAL CORRECTIONS

TOE ,0077 TRA-l.1254 TC3 -.8127 BAU 1.2085

ROE 1.3290 RRA 1.9158 RC3 4.7287 FAU .33944

FOE-4.7616 FRA-6.6135 FC-15.3973 8SP 18268

BOE 1.3290 8RA 2.2219 BC3 4.7980 FSP 5125

DISTANCE 570.047 EARTH

32.957 GAL 4.01 AZL 94.37 HCA 170.68 SMA 185.28 ECC .21631 INC

21.694 GAP -3.68 AZP 85.69 TAL 22.89 TAp 193.57 RCA 145.20 APO

55.03 ZAp 102.95 ETS 168.78 ZA[ 128.45 ETE 140.66 2AC 122.71ETC

TO MARS

4.3671 vl 30.254

225.35 V2 24.590

253.79 CLP 106.17

DLA -15.53 RAL 120.27 RAD 6567.8 VEL 11.842 pTH 2.10 VHP 3.826 DpA 34.70 RAp 196.16 ECC 1.3101

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1695.39 -4.52 10.82 339.77 117.98 16 26 15 1095.4 -.75 4.18

3349.13 27.68 243.88 345.99 83.77 25 17 26 4749.1 26.53 235.41

1460.45 -5.67 352.92 339.13 119.40 17 35 8 860.5 -1.71 346.37

5059.30 28.88 222.39 345.81 82.33 2 46 25 4459.3 27.61 213.85

1306.13 -8.62 339.40 337.33 123.21 18 21 50 706.1 -4.19 333.11

4786.39 32.38 200.89 345.14 78.40 4 9 5 4186.4 30.45 192.31

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1695.6 SG.R 5178.6 SG3 1509.6 ST 463.1 SR 1926.8 SS 2275.6

RRT -.7887 RRF -.9895 RTF .7918 CRT -.3911CRS .9999 CST -.3770

SGB 5449.1 R23 .0447 R13 -.9985 LSA 2987.0 MS_ 427.7 SSA 6.7

SGI 5355.1 9G2 1008.1 THA 105.02 EL1 1935.7 EL2 424.3 ALF 95.64

LAUNCH OATE DEC 13 1964 FLIGHT TIME 262.00 ARRIVAL DATE $EP 1 1965

HELIOCENTRIC CONIC DISTANCE 574.045 EARTH

RL 147.26 LAL .00 LOt. 81.03 VL 32.953 GAL 4.00 AZL 95.16 HCA 171.76 SMA 185.22 ECC .21598 INC

RP 223.24 LAp -.74 LOP 252.82 VP 21.736 GAP -3.93 A ZP 84.89 TAL 22.81 TAp 194.58 RCA 145.22 APO

RC 239.547 GL -40.12 GP 39.73 ZAL 57.34 ZAp 100.81ETS 169.37 ZAE 125.01ETE 140.88 ZAC 125.73 ETC

PLANETOCENTRIC CONIC

C3 21.064 VHL 4.590 DLA -20.21RAL 118.72 RAO 6567.9 VEL 11.935 pTH Z.12 VHp 4.020 DpA 37.95 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 16 39 53 1540.03 .48 2.14 340.94 118.31 17 5 33

90.00 22 54 2 5557.56 58.29 259.08 348.46 91.35 24 26 39

100.00 17 48 10 1319.68 -.93 345.16 340.16 119.88 18 lO 10

100.00 0 32 22 5253.14 29.89 236.70 348.48 89.79 1 59 55

110.00 18 28 29 1193.53 -4.37 333.44 338.01 123.94 18 48 22

110.00 2 8 32 4952.25 33.95 213.88 348.29 85.74 3 31 5

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0908 TRA-l.2717 TC3 -.9486 BAU 1.3329 8GT 1906.0 SGIR 5641.4 SG3 1357.1

ROE 1.7626 RRA 2.2384 RC3 4.6371FAU .30676 RRT -.8384 RRF -.9998 RTF .8393

FDE-5.1343 FRA-6.3646 FC-12.6078 BSP 19851 SG8 5954.7 R23 .0439 R13 -.9987

BDE 1.7649 BRA 2.5744 BC3 4.7331FSp 4556 SGI 5869.4 SG2 1004.3 THA 106.27

TO MARS

5.1614 vl 30.254

225.22 V2 24.632

253.26 CLP 104.12

197.49 ECC 1.3467

PO CST TIM INJ 2 LAT INJ 2 LONG

940.0 4.26 355.50

4957,6 28.18 250.41

719.7 3.06 338.64

4653.1 29.54 227.91

593.3 .11 327.22

4352.3 32.99 204.56

ORBIT DETERMINATION ACCURACY

ST 520.7 SR 2378.2 SS 2397.5

CRT -.5702 CRS 1.0000 CST -.5633

LSA 3390.0 MSA 427.6 SSA 5,a

EL1 2397.3 EL2 424.3 ALF 97.35

LAUNCH DATE DEC 13 1964 FLIGHT TIME 264,00 ARRIVAL DATE SEF 3 1965

HELIOCENTRIC CONIC DISTANCE 578.049 EARTH TO MARS

RL 147.26 LAL .00 LOL 81.03 VL 32.950 GAL 5.98 AZL 96.20 H_A 172.84 SMA 185.17 ECC .21567 INC 6,1981 vl 30.25a

RP 222.85 LAP -,77 LOP 253.91 VP 21.779 GAP -4.18 AZP 83.85 TAL 22.73 TAp 195.57 RCA 145.23 Apo 225.10 v2 24.674

RC 261.100 GL -45.74 GP 43.47 ZAL 60.17 ZAp 98.71ETS 170.09 ZAE 121.39 ETE 141.10 ZkC 129.13 ETC 252.54 CLP 102.04

PLANETOCENTRIC CONIC

C3 24.555 VHL 4.955 DLA -25.54 RAL 116.73 RAD 6568.0 VEL 12.080 pTH 2.16 VHp 4.303 DpA 41.49 RAp 199.30 ECC 1.4041

LNCH AZNTH LNCH TIME L-[ TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 CAT INJ 2 LONG

90.00 17 49 18 1303.79 8.01 348.87 344.09 117.25 18 11 2 703.8 11.60 342.03

90.00 21 28 46 5868.35 25.75 281.40 350.70 102.20 23 6 34 5268.3 27.18 273.02

100.00 18 45 42 1121.69 5.76 334.27 342.86 119.38 19 4 24 521.7 9.63 327.62

100.00 23 15 3 5525.69 28.26 256.74 351.26 100.18 24 47 8 4925.7 29.37 248.11

110.00 19 8 0 1051.72 1.03 326.04 339.93 124.17 19 25 32 451.7 5.51 319.81

110.00 1 13 10 5168.42 33.77 230.30 352.15 95.68 2 39 18 4568.4 54.18 221.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2129 TRA-1.4454 TC3-1.0130 8AU 1.4598 SGT 2121.2 SGR 6113.6 SG3 1164.0 ST 608.5 SR 2878.3 SS 2429.4

ROE 2.3265 RRA 2.6415 RC3 4.3611FAU .26569 RRT -.8692 RRF -.9997 RTF .8720 CRT -.7025 CRS 1.0000 CST -.6998

FOE-5.2904 FRA-5.9381 FC3-9.3675 BSP 21740 SG8 6471.1 R23 .0422 R13 -.9988 LSA 3790.9 MSA 431.0 SSA 4.4

80[ 2.3362 8RA 3.0111BC3 4.4772 FSP 3915 SGI 6392.9 SG2 1003.2 THA 107.22 EL1 2910.6 EL2 428.3 ALF 98.64

LAUNCH DATE DEC 13 1964 FLIGHT TIME 266.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC DISTANCE 582.057 EARTH

RL 147.26 LAL .00 LOt. 81.03 VL 32.948 GAL 3.93 AZL 97.61 HCA 173.92 SMA 185.13 ECC .21538 INC

RP 222.47 LAp -.80 LOP 255.01 VP 21.823 GAP -4.42 AZp 82.44 TAL 22.63 TAp 196.55 RCA 145.25 APO

RC 262.633 GL -52.15 GP 47.60 ZAL 63.57 ZAp 96.67 ETS 170.99 ZAE 117.61ETE 141.39 ZAC 132.90 ETC

PLANETC_ENTRIC CONIC

C3 30.357 VHL 5.510 DLA -31.55 RAL 114.08 RAD 6568.2 VEL 12.318 PTH 2.22 VHp 4.726 DpA 45.50 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME

75.46 17 34 2 1381.91 18.84 358,87 350.30 115.79 17 56 44

104.54 21 22 52 627.66 18.86 304.38 350.31 115.78 21 33 19

75.46 17 34 2 1361.91 18.84 358.67 350.30 115.79 17 56 44

104.54 21 22 52 627.66 18.86 304.38 350.31 115.78 21 33 19

110.00 20 17 9 832.37 9.33 314.48 344.79 123.03 20 31 2

110.00 23 38 55 5493.23 28.94 234.49 354.85 109.03 25 10 28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3731TRA-l.8721TC3-1.D081BAU 1.6363 9GT 235§.9 8GR 6627.0 SG3 940.7

RDE 3.0852 RRA 3.1863 RC3 3.9036 FAU .21851 RRT -.8943 RRF -.9997 RTF .8972

FDE-5.1750 FRA-5.3381 FC3-6.2316 BSP 23413 SGB 7033.3 R23 .0397 R13 -.9990

8DE 3.1077 9RA 3.5986 BC3 4.0319 FSP 3114 SG1 6861.4 SG2 1003.7 THA 108.02

TO MARS

7.6055 Vl 30.254

225.00 V2 24.716

251.58 CLP 99.92

201.74 ECC 1.4996

PO CST TIN INJ 2 LAT INJ 2 LONG

761.9 22.15 351.31

27.7 22.17 297.02

761.9 22.15 351.31

27.7 22.17 297.02

232.4 13.62 308.00

4893.2 31.26 246.05

ORBIT DETERMINATION ACCURACY

ST 725.5 SR 3416.3 SS 2339.4

CRT -.7921CRS 1.0000 CST -.7918

LSA 4180.6 MSA 438.7 SSA 3.5

EL1 3465.1 EL2 436.6 ALF 99.70
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 13 1964 FLIGHT I|ME 290.00 ARRIVAL DATE S(P 29 1965

HELIOCENTRIC CONIC DISTANCE 631.557 EARTH TO MARS

RL 147.26 LAL .00 LOt. 81.03 VL 32.948 GAL 3.44 AZL 81.00 HCA 187.48 SMA 185.13 ECC .21281 INC 8.9999 vl 30.254

RP 217.981Ap -1.17 LOP 268.42 VP 22,379 GAP -6.86 AZP 98.92 TAL 19.80 TAp 207.28 RCA 145.73 APO 224.53 V2 25.208

RC 279.589 GL 58.91 ;p -42.61ZAL 68.97 ZAp 82.07 ITS 171.48 ZAE 106.00 ETE 193.13 ZAC 43.67 ETC 251.81CLP 79.20

PLANET(_K_ENTRIC CONIC

C3 36.093 VHL 6.008 DLA 71.78 RAL 173.10 MAD 6568.4 V(L 12.548 PTH 2.27 VHp 4.278 DpA -32.23 RAp 150.36 ECC 1.5940

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH ]NJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

11.85 9 33 17 4359.83 -49.09 243.31 126.95 16.03 10 45 57 3759.6 -56.72 239.71

11.85 2 5 42 4802.08 -19.75 249.92 23.21 11.08 3 25 44 4202.1 -27.59 248.61

20.83 6 7 40 4564;24 -33.15 237.72 70.67 21.96 7 23 45 3964.2 -40.51 234.22

159.17 16 44 0 2800.59 -33.15 85.55 70.66 21.96 17 30 41 2200.6 -40.51 82.05

20.83 6 7 40 4564.24 -33.18 237.72 70.67 21.96 7 23 45 3964.2 -40.51 234.22

159.17 16 44 0 2000.59 -33.15 85.55 70.66 21.96 17 30 41 2200.6 -40.51 82.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.5126 TRA .1586 TC3-2.5320 8AU 1.8682 SGT 6092.8 SGR 5831.8 SG3 1113.6 ST 5260.3 SR 4371.2 $S 3464.5

ROE 4.5519 RRA .5473 RC3-2.9286 FAU .28226 RRT .9658 RflF .9994 RTF .9803 CRT .9961CRS-I.0000 CST -.9959

FOE 9.7581FRA 1.1985 FC3-6.770] B_P 28437 S_ 8434.0 R23 .1555 R13 .9874 LSA 7659.3 MSA 340.2 SSA 4.6

BOE 7.1492 BRA .5690 BC3 3.8718 FSP 3992 54;1 8362.0 St;2 1100.1 TMA 43.70 ELI 6833.0 EL2 295.5 ALF 59.71

LAUNCH DATE DEC 13 1964 FLIGHT TIM( 292.00 ARRIVAL DATE OCT 1 1965

HEL%OCENTRIC COLIC DISTANCE 638.490 EARTH TO MARS

RL 147.26 LAL .00 LCA_ 81.03 VL 32.950 GAL 3.38 AZL 81.99 HCA 188.62 SMA 185.17 ECC .21272 INC 8.0059 vl 30.254

RP 217.62 LAp -1.20 LOP 269.57 VP 22.427 GAP -7.04 AZP 97.92 TAL 19.50 TAp 208.12 RCA 145.78 APO 224.56 v2 25.248

RC 280.887 GL 55.52 GP -38.91 ZAL 67.50 ZAP 80.22 ITS 170.92 ZAE 105.29 ETE 190.77 ZAC 47.07 ETC 252,97 CLP 77.39

PLAN[TOCENTRIC CONIC

CS 30.885 VHL 5.§57 DLA 68.83 RAL 167.44 RAO 6366.2 Vl[L 12.339 PTH 2.23 VHP 4.015 OpA -28.72 RAp |51.84 ECC 1.5083

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT lNJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C$7 TIN INJ 2 LAT |NJ 2 LONG

24.22 5 52 21 4815.96 -34.88 232.88 61.79 26.12 7 7 37 3916.0 -41.98 228.57

155.78 16 14 13 2770.30 -34.66 84.26 61.77 26.12 17 0 23 2170.3 -41.98 79.96

24.22 5 82 21 4515.96 -34.88 232.88 61.79 26.12 7 7 37 3916.0 -41.98 228.57

155.78 16 14 13 2770.30 -34.88 84.26 61.77 26.12 17 O 23 2170.3 -41.98 79.96

24.22 5 52 21 4515.86 -34.88 232.88 61.79 26.12 7 7 $7 3916.0 -41.98 228.57

155.78 16 14 13 2770.30 -34.88 84.26 61.77 26.12 17 0 23 2170.S -41.98 79.96

D|FFERENT1AL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.1905 TRA -.0104 TC3-3.0383 8AU 1.7859 64;T 6327.6 SGR 5361.6 SG3 1292.9 ST 5352.2 SR 4026.7 SS 3760.1

ROE S.8918 RRA .3763 RC3-3.0784 FAU .31692 RRT .SN_SgRRF ._H)83 RTF .9639 CRT .9966 CRS-1.0000 CST -.9966

FOE10.4763 FRA 1.0230 FC3-8.9397 BSP 27987 SG8 8306.7 R23 .1624 R13 .9662 LSA 7674.6 MSA 316.7 SSA 5.3

8DE 6.4875 BRA .3764 BC3 4.3252 FSP 4617 SG1 8243.6 SG2 1022.1 THA 40.23 EL1 6692.6 EL2 263.9 ALF 36.93

LAUNCH DATE _EC |3 1964 FLIGHT TIME 294.00 ARRIVAL 0ATE OCT 3 1965

HEL1OCENTR|C CONIC DISTANCE 639.654 EARTH TO MARS

RL 147.26 LAL .OO LOL 81.03 VL 32.953 GAL 3.33 AZL 82.76 HCA 189.76 SMA 185.21ECC .21264 %NC 7.2392 Vl 30.2S4

RP 217.27 LAP -1.22 LOP 270.71 VP 22.475 GAP -7.21 AZP 97.14 TAL 19.19 TAp 208.95 RCA 145.83 Apo 224.60 v2 25.267

RC 262.167 GL 52.58 GP -55.65 ZAL 66.35 ZAP 78.56 ETS 170.50 ZAE 104.31ETE 188.71 ZAC 50.11ETC 253.85 CLP 75.63

PLANETOCENTR|C CONIC

C3 27,247 VHL 5.220 DLA 66.16 RAL 165.75 RAD 6568.1 VEL 12.191PTH 2.19 VHp 3.8]4 DpA -25.57 RAp 153.02 [CC 1.4484

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

228.27 55.05 29.97 6 59 6 3874.8 -42.80 225.25

83.04 55.03 29.96 16 38 23 2148.7 -42.79 78.02

228.27 55.05 29.97 6 59 6 3874.9 -42.80 223.25

83.04 55.03 29.96 16 38 25 2148.7 -42.79 78.02

228.27 55.05 29.97 6 59 6 3874.9 -42.80 223.25

83.04 55.03 29.96 16 38 36 2148.7 -42.79 78.02

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT 6357.7 sAr_ 4964.0 SG3 1440.1 ST 5392.3 SR 5651.2 SS 3915.0

RRT .9712 RRF .9992 RTF .9664 CRT .9968 CRS-I.0DO0 CST -.9969

8_ 8224.7 R23 .1894 R13 .9849 LSA 7592.4 MSA 301.7 SSA 6.1

SGI 8166.7 S_2 949.4 THA $6.90 EL1 6507.7 EL2 240.4 ALF 34.07

LNCM AZNTH LNCH TIME L-I 71ME ]NJ LAT

27.33 3 AA 32 4474.88 -35.98

152.67 15 52 34 2748.72 -35.97

27.33 3 44 $2 4474.88 -35.88

152.67 15 52 34 2748.72 -35.97

27.33 5 44 $2 4474.88 -35.98

152.67 15 52 34 2748.72 -35.97

DIFFERENTIAL CORRECTIONS

TOE 4.9104 TRA -.1457 TC3-3.5579 BAU 1.7333

ROE 3.3197 RRA .2585 RC3-3.1593 FAU .34861

FDElO.7446 FRA .8242 FC-11.0765 BSP 27522

90E 5.9272 8RA .2950 0C3 4.7882 FSP 5094

LAUNCH DATE DEC 13 1964 FLIGHT TIN( 296.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC DISTANCE 643.789

RL 147.26 LAL .00 LOL 81.03 V_ 32.955 GAL 3.27 AZi. 83.37 HCA

RP 216.91 LAp -1.25 LOP 271.86 Vp 22.523 GAP -7.37 AZP 96.51 TAL

RC 283.431GL 50.01GP -32.72 ZAL 65.41 ZAP 76.53 ETS 170.18 2AE

PLANETOCENTRIC CONIC

C3 24.583 VHL 4.958 DLA 63.74 RAL 181.24 RAD 6588.0 VEL 12.081PTH 2.16 VHP

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

30.17 5 41 3 4439.22 -36.63 223.98 49.74 33.45 6 55 2

149.83 15 36 0 2733.49 -36.62 81.95 49.72 33.45 16 21 33

30.17 5 41 3 4439.22 -36.63 223.98 49.74 33.45 6 55 2

149,83 18 36 0 2733.49 -36.62 81.95 49.72 33.45 16 21 33

30.17 5 41 3 4439.22 -36.63 223.98 49.74 33.45 6 55 2

149.83 1S 36 0 2733.49 -36.62 81.95 49.72 33.45 16 21 3S

DIFFERENTIAL C_RRECTION$ MID-COURSE ExECUT|ON ACCURACY

TOE 4.6900 TRA -.2478 TCS-4.0TO7 BAU 1.6965 SGT 6788.7 _ 4580.3 $63 1556.8

ROE 2.8508 RRA .1797 RC3-3.1740 FAU .37061 RRT .9730 RRF .8990 RTF .9683

F0810.7476 FRA .6546 FC-13.0518 BSP 27465 SGB 8189.4 R23 .1760 R13 .9835

BDE 5.4684 BRA .3061BC3 5.1618 FSP 5494 SGI 8141.8 SG2 881.2 THA 33.73

EARTH TO MARS

190.90 S_IA 185.26 ECC .21257 INC 6.6302 Vl 30.254

18.86 TAp 209.76 RCA 145.88 APO 224.64 V2 25.327

103.13 ETE 186.92 ZAC 52.80 ETC 284.54 CLP 73.92

3.709 DpA -22.75 RAp 153.96 ECC 1.4046

PO CST TIM INJ 2 LAT |NJ 2 LONG

3839.2 -43.16 218.37

2133.5 -43.15 76.33

3839.2 -43.16 218.37

2155.5 -43.15 76.33

3839.2 -43.16 218.37

2133.5 -43.15 76.33

ORBIT DETERMINATION ACCURACY

ST 5424.8 SR 3298.8 SS 3985.6

CRT .9969 CRS-I.DO00 CST -.9970

LSA 7490.5 MSA 292.2 SSk 7.0

ELI 6344.9 EL2 221.9 ALF 31.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 298.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .DO

RP 216.57 LAP -1.28

RC 284.679 GL 47.76

PLANETOCENTRIC CONIC

C3 22.556 VHL 4.749

LNCH AZMTH LNCH TIME

32.74 5 40 15

147.26 15 22 52

32.74 5 40 15

147.25 15 22 52

32.74 5 40 15

[47.26 15 22 52

DIFFERENTIAL CCRRECTIONS

TOE 4.5070 TRA -.3552 TC3-4.5902 8AU 1.6790

ROE 2.4633 RRA .1245 RC3-3.1516 FAU .38743

FOE10.5581 FRA .4919 FC-14.8703 8SP 27395

BOE 5.1363 8RA .3576 BC3 5.5680 FSP 5761

DISTANCE 647.955 EARTH TO MARS

LOL 81.03 VL 32.958 GAL 3.21AZL 83.67 HCA 192.05 SMA 185.31ECC .21232 INC 6.1340 Vl 30.254

LOP 273.02 VF 22.571 GAp -7.54 AZP 96.00 TAL 18.51 TAp 210.57 RCA 145.93 APO 224.69 V2 25.365

GP -50.14 ZAL 64.71 ZAP 74.72 ETS 169.95 ZAE 101.81ETE 185.57 ZAC 55.19 ETC 255.08 CLP 72.26

DLA 61.56 RAL 159.49 RAO 6567.9 VEL 11.997 PTH 2.14 VHP 3.623 DpA -20.24 RAp 154.73 ECC 1.3712

L-[ TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4407.75 -36.95 220.04 45.46 36.57 6 53 43 3807.7 -43.21 213.92

2722.91 -36.95 81.01 45,45 36.57 16 8 15 2122.9 -43.20 74.90

4407.73 -36.95 220.04 45.46 36.57 6 33 43 3807.7 -43.21 215.92

2722.91 -36.95 81.01 45.45 36.57 16 8 15 2122.9 -43.20 74.90

4407.75 -36.95 220.04 45.46 36.57 6 53 43 3807.7 -43.21 213.92

2722.91 -36.95 81.01 45.45 36.57 16 8 15 2122,9 -43.20 74.90

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7021.1 SGR 4229.9 SG3 1646.8 ST 5444.8 8R 2974.6 $S 3990.9

RRT .9745 RRF .9988 RTF .9698 CRT .9969 CRS-I.0000 CST -.9971

SG8 8196.8 R23 .1815 R13 .9825 LSA 7371.6 MSA 284;5 SSA 7.9

SGI 8156.0 SG2 815.4 THA 30.76 EL1 6201.0 EL2 205.8 ALF 28.61

LAUNCH DATE DEC 13 1964 FLIGHT TIME 300.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CC_IC

RL 147.26 LAL .00 LOL 81.03 VL

RP 216.22 LAp -1.31 LOP 274.17 VP

RC 285.910 GL 45.78 GP -27.86 ZAL

PLANETC_ENTRIC CONIC

C3 20.984 VHL 4.379

LNCN AZMTH LNCH TIME

55.10 5 41 16

144.90 15 12 7

35.10 5 41 16

144.90 15 12 7

35.10 5 41 16

144.90 15 12 7

DIFFERENTIAL _RECTIO_$

TDE 4.3666 TRA -.3993 TC3-5.0935 BAU 1.6696

ROE 2.1487 RRA .0913 RC3-3.0894 FAU .39826

FD810.2734 FRA .3756 FC-18.4465 BSP 27687

BDE 4.8667 8RA .4097 BC3 5.9572 FSP 5986

DISTANCE 652.129

32.961 GAL 3.15 AZL 84.28 HCA

22.619 GAP -7.69 AZP 95.57 TAL

64.19 ZAP 72.96 ETS 169.79 ZAE

EARTH TO MARS

193.21SMA 185.56 ECC .21247 INC 5.7225 vl 30.254

18.15 TAp 211.38 RCA 145.98 Apo 224.74 V2 25.404

100.38 ETE 184.05 ZAC 57.32 ETC 255.52 CLP 70.65

DLA 59.59 RAL 158.27 RAD 6567.9 VEL 11.931PTH 2.12 VHp 3.564 DpA -18.00 RAp 155.36 ECC 1.3450

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4379.43 -37.07 216.41 41.97 59.37 6 54 16 5779.4 -45.06 209.89

2715.88 -37.08 80.24 41.95 59.36 15 57 23 2115.9 -43.05 73.72

4379.43 -37;07 216.41 41.97 39.37 6 54 16 5779.4 -43.06 209.89

2715.88 -37.06 80.24 41.95 39.36 15 57 23 2115.9 -43.05 73.72

4379.43 -37.07 216.41 41.97 39.37 6 54 16 3779.4 -45.06 209.89

2715.88 -37.06 80.24 41.95 39.36 15 57 25 2115.9 -43.05 75.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_,T 7251.8 8GR 3909.5 SG3 1712.7 ST 5474.1 SR 2691.0 SS 3962.3

RRT .9758 RRF .9985 RTF .9710 CRT .9968 CRS-I.0000 CST -.9971

SG8 8238.5 R23 .1857 R13 .9612 LSA 7268.3 MSA 278.9 SSA 8.8

SGI 8203.8 SG2 755.7 THA 28.01 ELI 6096.7 EL2 192.0 ALF 26.15

LAUNCH DATE DEC 13 1964 FLIGHT TIME 302.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 215.88 LAP -1.55

RC 287.127 GL 44.03

PLANETOCENTRIC CONIC

C3 19.680 VHL 4.458

LNCH AZMTH LNCH TIME

37.25 5 43 51

142.75 15 3 12

37.25 3 43 31

142.75 15 3 12

57.25 5 43 31

142.75 15 3 t2

DIFFERENTIAL CORRECTIOt48

TOE 4.2496 IRA -.4520 TC3-5.5960 8AU 1.67i3

ROE 1.8878 RRA .0703 RC3-3.0059 FAU .40493

FDE 9.914? FRA .2876 FC-17.8129 BSP 28021

BOE 4.6500 BRA .4575 8C3 6.5522 FSP 6132

DISTANCE 656.515 EARTH TO MARS

LOL 81.03 VL 32.963 GAL 3.09 AZL 84.63 HCA 194.37 SMA 185.42 ECC .21243 INC 5.5746 vl 50.254

LOP 273.34 VP 22.666 GAP -7.85 AZP 95.21TAL 17.78 TAp 212.15 RCA 146.03 Apo 224.81 V2 25,442

GP -25.63 ZAL 63.82 ZAP 71.25 ETS 169,68 ZAE 98.89 ETE 182.91 ZAC 59.20 ETC 255.87 CLP 69.08

DLA 57.80 RAL 157.44 RAO 6587.8 VEL 11.877 PTH 2.11VHF 3.528 DpA -16.01 RAp 155.89 ECC 1.3259

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4353.65 -37.02 215.08 39.10 41.87 6 56 5 3755.6 -42.77 206.25

2711.50 -37.01 79.62 39.08 41.86 15 48 23 2111.3 -42.76 72.77

435_.65 -37.02 213.06 39.10 41.87 6 56 5 5753.6 -42.77 206.25

2711.50 -37.01 79.62 39.08 41.86 15 48 23 2111.5 -42.76 72.77

4353.65 -37.02 213.08 39.10 41.87 6 56 5 3755.6 -42.77 206.25

2711.50 -37.01 7g.62 39.08 41.86 15 48 23 2111.5 -42.76 72.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7481.7 8GR 3617.5 SG3 1758.5 87 5500.3 SR 2440.0 SS 3904.5

RRT .9768 RRF .9981RTF ._718 CRT .9967 CRS-I.0000 CST -.9971

8GB 8310.4 R23 .1887 RI3 ._802 LSA 7167.8 MSA 275.1SSA 9.7

SGI 8280.8 $62 700.1THA 25.48 EL1 6014.6 EL2 180.4 ALF 23.88

LAUNCH DATE DEC 15 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 660.505 EARTH TO MARS

RL 147.26 LAL .00 LOL 81.03 VL 32.968 GAL 3.02 AZL 84.92 HCA 195.53 SMA 185.48 ECC .21241 INC 5.0768 vl 30.254

RP 215.54 LAp -1.36 LOP 276.50 VP 22.714 GAP -8.00 AZP 94.89 TAL 17.39 TAp 212.92 RCA 146.08 APO 224.88 V2 25.480

RC 288.329 GL 42.46 GP -24.02 ZAL 63.60 ZAP 69.59 ETS 169.62 2AE 97.36 ETE 181.93 ZAC 60.89 ETC 256.16 CLP 67.53

PLANETOCENTRIC CDNIC

C3 18.621 VHL 4.315 DLA 56.17 RAL 156.89 RAD 6567.8 VEL 11.832 PTH 2.10 VHP 3.504 DPA -14.22 RAP 156.35 ECC 1.3065

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

39.23 5 46 40 4329.89 -36.87 210.01 36.71 44.11 6 58 50 3729.9 -42.39 202.89

140.77 14 35 41 2709.14 -56.86 79.14 36.70 44.10 15 40 50 2109.1 -42.38 72.02

39.23 5 46 40 4329.89 -36.87 210.01 36.71 44.11 6 58 50 3729.9 -42.39 202.89

140.77 14 55 41 2709.14 -38.86 79.14 36.70 44.10 15 40 50 2t09.1 -42.38 72.02

59.23 5 46 40 4329.89 -36.87 210.01 36.71 44.11 6 58 50 3729.9 -42.59 202.89

140.77 14 55 41 2709.14 -36.86 79.14 36.70 44.10 15 40 50 2109.1 -42.38 72.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.1513 TRA -.4953 TC3-6.0978 BAU 1.6819 $GT 77!1.7 SG4R 3352.9 SG3 1788.2 ST 5523.5 SR 2219.7 SS 3827.9

ROE 1.6705 RRA .0575 RC3-2.9090 FAU .40834 RRT .9776 RRF .9977 RTF .9726 CRT .9966 CRS-I.0000 CST -.9970

FOE 9.5150 FRA .2246 FC-18.9840 8SP 28418 SG8 8409.1 R23 .1904 R13 .9794 LSA 7073.6 MSA 272.5 SSA 10.7

806 4.4748 BRA .4986 6C5 6.7560 FSP 6221 SG1 8383.9 SO2 649.7 THA 23.17 ELI 5952.2 EL2 170.5 ALF 21.84
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUMCM DATE DEC 1] 1964 FLIGHT TIME 506.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC COMIC

RL 147.26 LAL .OO LOL 81.0] VL

RP 215.21 LAP -1.38 LOP 277.67 VP

RC 289.516 GL 41.07 GP -22.40 ZAL

PLANET(_ENTRIC C(_q_[C

C3 17.731VHL 4.211

LNCH AZMTM LNCH TIME

41.07 S 50 31

138.93 14 49 15

41.07 5 50 31

158.93 14 49 15

41,07 5 $0 ]1

138.93 14 48 15

DIFFERENTIAL CCRRECTIONS

TDE 4.0743 TRA -.5230 TC]-6.5835 8AU 1.6952

ROE 1.4920 RRA .0555 RC3-2.7926 FAU .40744

FGE 9.1197 FRA .2189 FC-19.8942 8SP 29051

BOE 4.3389 BRA .5259 6C3 7.151] FSP 6323

DISTANCE 664.704 EARTH TO MARS

32.972 GAL 2.95 AZL 85.16 HCA 196.70 8MA 185.55 ECC .21240 [NC 4.8187 vl 30.254

22.761 LAP -8.14 kip 94.62 TAL 16.99 TAp 213.68 RCA 146.14 APO 224.98 v2 25.517

63.49 ZAP 67.97 ETS 169.58 ZAE 95.80 ET( 181.10 ZAC 62.41ETC 256.41 CLP 66.07

DLA 54.67 RAL 156.56 RAD 6567.7 VEL 11.795 pTH Z.O9 VHp 3.494 GpA -12.62 RAp 1'56.75 ECC 1.2918

L-I TIME INJ LAT |NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT |NJ 2 LONG

4]07.70 -36.65 207.16 34.74 46.13 7 2 18 3707.7 -41.95 199.83

2708.42 -]6.64 78.78 ]4.73 46.12 15 34 24 2108.4 -41.94 71.44

4]07.70 -36.65 207.16 34.74 46.13 7 2 18 3707.7 -41.95 199.83

2708.42 -]6.64 78.78 34.73 46.12 15 34 24 2108.4 -41.94 71.44

4307.70 -36.65 207.16 34.74 46.13 7 2 18 ]707.7 -41.95 199.8]

2708.42 -]6.64 78.78 34.73 46.12 15 54 24 2108.4 -41.94 71.44

M|D-COURS( ExECuTION ACCURACY ORBIT GETERM[NAT|ON ACCURACy

$GT 7936.5 SGR 3109.6 SG3 1801.9 ST 5558.6 SR 2031.8 88 3749.]

RRT .9779 RRF .9971RTF .9730 CRT .996] CRS-I.0000 CST -.9968

SGB 8523.9 R23 .1911 R13 .9786 LSA 7000.6 MSA 274.1 SSA 11.6

SG1 8502.3 SG2 607.1THA 21.08 ELI 5916.0 EL2 163.7 ALF 20.08

LAUNCH DATE DEC 13 1964 FLIGHT TIM( 308.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 L04. 81.03 VL

RP 214.88 LAP -1.41 LOP 278.84 VP

RC 290.691GL ]9.81GP -20.95 2AL

PLANEXOCENTR|C CONIC

C3 16.969 VHL 4.119

LNCH AZNTM LNCH 7|M(

42.78 5 ]4 53

137.22 14 43 44

42.?8 5 54 $3

137.22 14 43 44

42.78 S 54 53

137.22 14 43 44

DiFFERENTiAL C_IRRECTION$

TOE 4.0011TRA -.5492 TC3-7.0798 BAu 1.7170

ROE 1.]356 RRA .0511 RC3-2.6858 FAU .40633

FD( 8.6752 FRA .1892 FC-20.7307 BSP 29490

BD( 4.2182 BRA .5515 6C3 7.5721FSP 6287

DISTANCE 668.914 EARTH TO MARS

32.976 GAL 2.88 AZL 85.41HCA 197.87 SMA 185.62 ECC .21240 INC 4.5930 vt ]0.254

22.808 GAP -6.29 A ZP 94.37 TAL 16.57 TAp 214.44 RCA 146.19 APO 225.04 V2 25.554

63.49 2Ap 66.41ET$ 169.57 ZAE 94.24 ETE 180.38 ZAC 63.77 (TC 256.61CLF 64.6]

OLA 53.28 RAL 156.42 RAD 6]67.7 VEL 11.762 pTH 2.08 VMp ].494 DpA -11.19 RAp 157.12 ECC 1.2793

L-! T|ME INJ LAX INJ LONG ;NJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

4286.81 -]6.38 204.52 33.10 47.96 7 6 20 ]686.8 -41.48 197.00

2708.98 -36.37 78.$2 33.09 47.95 15 28 53 2109.0 -41.47 71.01

4286.81 -36.38 204.52 3].10 47.96 7 6 20 ]686.8 -41.48 197.00

2708.98 -36.37 78.52 33.09 47.95 15 28 5] 2109.0 -41.47 71.01

4286.81 -36.38 204.52 33.10 47.96 7 6 20 3686.8 -41.48 197.00

2708.98 -]6.37 78.52 ]3.09 47.95 15 28 53 2109.0 -41.47 71.01

MID-COURSI[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8162.4 SGR 2891.5 SG3 1807.2 ST 5581.1 SR 1859.2 SS 3645.7

RRT .9784 _ .9983 RTF .9755 CRT .9961CRS -.9999 CST -.9968

8659.4 R23 .1898 R13 .9781 LSA 6915.4 MSA 270.5 SSA 12.6

SG1 8641.0 SG2 564.4 THA 19.20 ELl 5880.6 EL2 155.1 ALF 18.37

LAUNCH DATE DEC 13 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 214.56 LAP -1.43

RC 291.851 GL 36.66

PLANEY(_(_EMTR|C CONZC

C] 18.307 VHL 4.0]8

LNCH AZMTH LNCH TIME

44.]6 5 59 42

135.62 14 38 56

44.]8 5 59 42

115.62 14 ]8 56

44.]8 5 59 42

135.62 14 38 56

DIFFERENT|AL CORRECTZON8

?DE 3.9364 TRA -.5681 TC3-7.57§4 OAU 1,7444

RDE 1.2028 RRA .0504 RC3-2.5755 FAU .40324

FDE 8.2345 FRA .1818 FC-21.4073 BSP 29969

80E 4.1160 8RA .3704 6C3 8.0012 FSP 6230

OISTARCE 673.132 EARTH TO MARS

LOL 81.0] VL 32.981GAL 2.81AZL 65.61HCA 199.94 SMA 185.69 ECC .21242 INC 4.39]5 vl ]0.2]4

LOP 280.02 VP 22.855 GAP -6.42 AZP 94.15 TAL 16.14 TAp 215.18 RCA 146.24 APO 225.13 V2 25.590

GP -19.64 ZAL 6].59 ZAP 64.89 ETS 159.59 ZAE 92.68 ETE 179.76 ZAC 65.00 ETC 256.78 CLP 6].22

DLA 51.99 RAL 156.42 RAD 6567.7 VEL 11.734 pTH 2.07 VHp 3.501DpA -9.96 RAp 157.45 ECC 1.2684

L-I TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME POCST TIM ]NJ 2 LAT INJ 2 LONG

4266.95 -56.07 202.03 ]1.75 49.62 ? 10 49 ]666.9 -40.99 194.]8

2710.62 -36.05 78.36 ]1.73 49.61 15 24 6 2110.6 -40.98 70.71

4266.95 -36.07 202.0] ]1.75 49.62 7 10 49 ]666.9 -40.99 194.]6

2710.62 -36.05 78.]6 ]1.73 49.61 15 24 6 2110.6 -40.98 70.71

4266.93 -36.07 202.03 ]1.75 49.62 7 19 49 ]666.9 -40.99 194.38

2710.62 °36.05 78.36 31.7] 49.61 15 24 6 2110.6 -40.98 70.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8386.9 SGR 2693.1SG3 1803.3 ST 5601.8 SR 1708.1 SS 35]8.0

RRT .9787 RRF .9954 RTF .9740 CRT .9959 DR] -.9999 CST -.9967

SGB 0808.6 R23 .1872 R13 .9777 LSA 6836.9 MSA 268.3 SSA 13.7

SG1 8792.9 SG2 527.2 THA 17.51 EL1 5854.6 EL2 140.0 ALF 16.90

LAUNCH DATE DEC 13 1964 FLIGHT TIME 312.00 ARRIVAL GATE OCT 21 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOt. 81.03 VL

RP 214.24 LAp -1.46 LOP 281.20 VP

RC 292.998 GL ]7.65 GP -18.45 ZAL

PLANETOCENTRIC CONIC

C3 15.726 VHL ].966

LNCH AZMTH LNCH TIME

45.90 6 4 ]4

134.10 14 ]4 46

45.90 6 4 54

134.10 14 ]4 46

45.90 6 4 54

134.10 14 ]4 46

DIFFERENTIAL CORRECTIONS

T0( ].6620 TRA -.5761 TC3-8.0601 BAU 1.7718

RDE 1.08R9 RRA .0536 RC3-2.4617 FAU .39819

FD( 7.8071 FRA .2029 FC-21.9211 68P 30569

6DE 4.0321BRA .5786 OC] 0.4276 FSP 6168

DISTANCE 677.]58 EARTH TO MARS

32.985 GAL 2.73 AZL 05.78 HCA 200.22 5HA 165.76 ECC .21244 INC 4.2160 vl 30.254

22.902 GAP -8.56 A ZP 93.96 TAL 15.69 TAp 215.91RCA 146.30 APO 225.2] V2 25.626

63.77 ZAp 63.42 ETS 169.61ZAE 91.13 ETE 179.2] ZAC 66.1] ETC 256.92 CLP 61.86

OLA 50.79 RAL 156.55 RAG 6567.6 VEL 11.709 pTH 2.06 VHp ].516 GpA -8.75 RAp 157.77 ECC 1.2588

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4247.93 -35.73 199.69 30.63 51.14 7 15 42 ]647.9 -40.48 191.92

271].12 -]5.72 78.28 30.62 51.13 15 19 59 211].1 -40.47 70.51

4247.93 -35.73 199.89 30.63 51.14 7 15 42 3647.9 -40.48 191.92

2713.12 -35.72 78.28 30.62 51.1] 15 19 59 211].1 -40.47 70.51

4247.93 -]5.73 199.69 30.63 51.14 7 15 42 3647.9 -40.48 191.92

271].12 -35.72 78.28 30.62 51.13 15 19 59 211].1 -40.47 70.51

MID-COURSI[ ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 8808.7 SGR 2511.3 SG3 1791.1 ST 5626.0 8R 1576.] 8S ]410.1

RRT .9787 RRF .9943 RTF .9742 CRT .9956 CRS -.9999 CST -.9965

SG8 8984.6 R23 .1835 RI] .977] LSA 6769.9 MSA 267.2 8SA 14.7

SG1 8950.9 SG2 495.3 ?HA 15.99 ELI 5841.0 EL2 142.0 ALF 15.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OEC 13 1964 FLIGHT TIME 314.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CO_NIC DISTANCE 681.591 EARTH TO MARS

RL 147.26 LAL .00 LOL 81.03 VL 32.990 GAL 2,65 AZL 85.94 HCA Z01.40 SHA 185.84 ECC .21248 INC 4.0567 VI 30.254

RP 213.93 LAP -1.48 LOP 282.38 Vp 12.948 GAp -8.69 A ZF 93.78 TAL 15.24 TAp 216.64 RCA 146.35 Apo 225.33 v2 25.66Z

RC 294.131 GL 36.71 GP -17.37 ZAL 64.02 ZAP 62,00 ET$ 169.66 ZAE 89.60 ETE 178.77 ZAC 67.15 ETC 257.04 CLP 60.53

PLANETOEENTRIC CONIC

C3 15.208 VHL 3.900 DLA 49.66 RAL 156.79 RAD 6367.6 VEL 11.687 PTH 2.06 VHp 3.535 DpA -7.70 RAP 158.08 ECC 1.2303

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT [NJ LONG INJ RT ASC ]NJ AZHTH INJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

47.33 6 10 26 4229.54 -35.38 197.47 29.72 52.35 7 20 36 3629.5 -39.96 189.60

132,67 14 31 6 2716.43 -35.36 78,28 29.71 52,54 15 16 22 2116.4 -39.93 70.41

47.33 6 10 26 4229.34 -35,38 197.47 29.72 52.55 7 ZO 56 3629.5 -39.96 189.60

132.67 14 31 6 2716.43 -35.36 78.28 29.71 52,54 15 16 22 2116.4 -39.95 70.41

47.33 6 10 26 4229.54 -35.38 197.47 29.72 52.55 7 20 56 3629.5 -39.96 189.60

132.67 14 31 6 2716.43 -35.36 78.28 29.71 52.54 15 16 22 2116.4 -39.95 70.41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE 3.8327 TRA -.5773 TC3-8.5435 8AU 1.8015 8GT 8822.1 8GR 2345.2 SG3 1772.3 ST 5648.3 SR 1460.3 SS 3321.5

ROE .9929 RRA .0586 RC3-2.3482 FAU .39180 RRT .9785 RRF .9930 RTF .9744 CRT .9953 CRS -.9999 CST -.9963

FOE 7,3922 FRA .2401 FC-22.3035 8SP 31184 SGB 9128.5 R23 .1786 R13 .9769 LSA 6707.9 MSA 267.0 SSA 15.8

BDE 3.9392 8RA .5805 BC3 8.8604 FSp 6092 SG1 9116.5 SG2 468.4 ?HA 14.62 ELI 5832.4 EL2 137.0 ALF 14.44

LAUNCH DATE DEC 13 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DISTANCE 685.832 EARTH TO MARS

RL 147.26 LAL .00 LOt. 81.03 VL 32.994 GAL 2.57 AZL 86.09 HCA 202.39 SMA 183.93 [CO .21254 INC 3.9130 VI 30.254

RP 213.62 LAP -1.50 LOP 283.57 9P 22.994 GAp -8.82 A ZP 93.61 TAL 14.76 TAp 217.35 RCA 146.41 APO 223.44 V2 23.697

RC 295.251GL 33.86 GP -16.39 ZAL 64.35 ZAp 60.62 ET8 169.71 ZAE 88.08 ETE 178.37 ZAC 68.09 ETC 237.14 CLP 59.25

PLANETOCENTRIC CONIC

C3 14.743 VHL 3.840 DLA 48.60 RAL 157.11 RAD 6567.6 VEL 11.667 pTH 2.05 VHP 3.559 DpA -6.76 RAp 138.38 ECC 1.2426

LNCH AZMTH LNEH TIME L-] TIME INJ LAT [NJ LONG INJ RT ASC INJ AZ14TH %NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

48.70 6 16 17 4211.67 -35.01 195.35 28.99 53.85 7 26 29 3611.7 -39.45 187.40

131.30 14 27 32 2720.42 -33.00 78.34 28.98 53.84 15 13 13 2120,4 -39.44 70.39

48.70 6 16 17 4211.67 -33.01 195.35 28.99 53.85 7 26 29 3611.7 -39.45 187.40

131.30 14 27 52 2720.42 -35.00 78.34 28.98 53.84 15 13 13 2120.4 -39.44 70.39

48.70 6 16 17 4211.67 -33.01 195.35 28.99 53.85 7 26 29 3611.7 -39.45 187.40

151.30 14 27 32 2720.42 -33.00 78.34 28.98 53.84 13 13 13 2120.4 -39.44 70.39

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3,7873 TRA -.5723 TC3-9.0254 BAU 1.8329 SGT 9035.7 8GR 2194.0 SG3 1749.6 ST 5668.5 SR 1537.3 SS 3210.8

ROE .9083 RRA .0642 RC3-2.2384 FAU .38472 RRT .9?80 RRF .9914 RTF .9746 CRT .9950 CRS -.9998 CST -.9961

FDE 6.9866 FRA .2851 FC-22.5910 BSP 31789 SGO 9298.3 R23 .1723 R13 .9766 LSA 6649.2 MSA 266.4 SSA 16,8

BD[ 3,8947 8RA .3739 8C3 9.2989 FSP 3986 SGI 9287.6 SG2 445.1 THA 13.39 EL1 5827.2 EL2 132.4 ALF 13,41

LAUNCH DATE O[C 13 1964 FLIGHT TIME 318.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC DISTANCE 690.080 EARTH TO MARS

RL 147.26 LAL .00 COL 81.03 VL 32.999 GAL 2.49 AZL 86.22 HCA 203.78 SNA 186.01ECC .21260 INC 3.7825 vl 30.25A

RP 213.51 LAP -1.52 LOP 284.76 VP 23.040 GAP -8.94 AZP 93.45 TAL 14.28 TAp 218.05 RCA 146.46 kPO 225.36 V2 25.731

RC 296.356 GL 35,08 GP -15.49 ZAL 64.75 ZAp 59.29 ETS 169.76 ZAE 86.59 ETE 178.03 ZAC 68.95 ETC 257.23 CLP 58.00

PLANETOCENTRIC CO_IIC

C3 14.322 VHL 3.784 OLA 47.58 RAL 157.53 RAD 6567.6 VEL 11.649 pTH 2.05 VHP 3,388 DpA -5.92 RAp 158.68 ECC 1.2357

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ Z LONG

30.02 6 22 25 4194.16 -34.63 193.31 28.41 55.06 7 32 20 3594,2 -38.93 185.30

129.98 14 25 1 2725.06 -34.62 78.46 28.40 55.05 15 10 26 2125.1 -38.92 70.45

50.02 6 22 25 4194.16 -34.63 193.31 28.41 55.06 7 32 20 3594.2 -38.93 185.30

129.98 14 25 1 2725.06 -34.62 78.46 28.40 55.05 15 10 26 2125.1 -38.92 70.45

50.02 6 22 25 4194.16 -34.63 193.31 28.41 55.06 7 32 20 3594.2 -38.93 185.30

129,98 14 25 1 2723.06 -34.62 78.46 28.40 55.05 15 10 26 2125.1 -38.92 70.45

DIFFERENTIAL CORRECTIONS MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.7448 TRA -.5606 TC3-9.3034 BAU 1.8648 SGT 9244.8 8GR 2054.8 SG3 1722.0 ST 3686.1 SR 1266.1 SS 3100.8

RDE .8351RRA .0708 RC3-2.1297 FAU .37662 RRT .9772 RRF .9895 RTF .9747 CRT .9946 CRS -.9998 CST -.9939

FDE 8.5965 FRA .3423 FC-22.7658 BSP 32421 SGB 9470.4 R23 .1648 R13 .9764 LSA 6593.8 MSA 266.6 SSA 17. 8

8DE 3.8367 BRA .5630 8C3 9.7391 FSP 5876 SG1 9460.8 SG2 426.3 THA 12.28 EL1 5824.0 EL2 128.4 ALF 12.49

LAL)NCH DATE DEC 13 1964 FLIGHT TIME 320.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 694.335 EARTH TO MARS

RL 147.26 LAL ,00 LOt. 81.03 VL 35.004 GAL 2.40 AZL 88.3& HCA 204.97 SMA 186.10 ECC .21268 INC 3.6634 vl 30.254

RP 213.01 LAp -1.55 LOP 285.93 VP 23.083 GAp -9.07 A ZP 93.32 TAL 13.78 TAp 218.75 RCA 146.52 Apo 223.68 V2 25.765

RC 297.448 GL 34.36 GP -14.67 ZAL 65.21 ZAp 58.00 ETS 169,83 ZAE 85.12 [TE 177.73 ZAC 69.73 ETC 257.30 CLP 36.78

PLANETOCENTRIC CONIC

C3 13.938 VHL 3.733 OLA 46.61RAL 158.01 RAD 6567.5 VEL 11.633 PTH 2.04 VHp 3.620 OpA -5.16 RAp 158.98 ECC 1.2294

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT ;NJ 2 LONG

51.29 6 28 31 4176.89 -34.24 191.33 27.98 56.20 7 38 28 3576.9 -38.41 183.27

128.71 14 22 27 2730.33 -34.23 78.64 27.97 56.19 15 7 38 2130.3 -38.39 70.58

51.29 6 28 51 4176.89 -34.24 191.33 27.98 56.20 7 38 28 3576.9 -38.41 183.27

128.71 14 22 27 2730.33 -34.23 78.64 27.97 56.19 15 7 58 2130.3 -38.39 70.58

31.29 6 28 51 4176.89 -34.24 191.33 27.98 56.20 7 38 28 3576.9 -38.41 183.27

128.71 14 22 27 2730.33 -34.23 78,64 27.97 56.19 15 7 58 2130.3 -38.39 70.38

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.7027 TRA -.5433 TC3-9.9838 BAU 1.8982 SGT 9451.7 8GR 1927.4 SG3 1691.6 ST 5698.6 SR 1184.6 SS 2989.8

ROE .7706 RRA .0777 RC3-2.0231FAU .36809 RRT .9760 RRF .9873 RTF .9748 CRT .9942 CRS -.9998 CST -.9956

FOE 6.2179 FRA .4066 FC-22.8641BSP 33024 SGB 9646.3 R23 -1564 R13 .9761 LSA 6538.0 MSA 267.2 9SA 18.8

BDE 3.7820 BRA .5488 8C310.1871FSP 3752 $61 9837.3 862 411.3 THA 11.28 EL1 5819.1EL2 125.0 ALF 11.68
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 322.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOt. 91.03 VL

RP 212.72 LAP -1.37 LOP 287.I5 VP

RC 296.526 GL _3.70 GP -13.92 ZAL

PLANETOCENTRIC CO_IC

C3 13.584 VHL 3.686 0LA

LNCN AZMTM LNCH TIN( L-I TIME IRJ LAT

52.53 6 33 33 4158.81 -33.85

127.47 14 20 10 2736.18 -33.84

52.53 6 35 33 4159.81 -33.65

127.47 14 20 10 2736.18 -33.84

52.53 6 33 33 415R.81 -33.65

127.47 14 20 10 2738.18 -33.84

DIFFERENTIAL CORRECTIONS

TOE 3.6637 TRA -.5178 TC-10.4549 BAU 1.9306

ROE .71S8 RflA .0952 RC3-1.9224 FAU .35899

FOE 5.8553 FRA .4795 FC-22.87|T B_P 33679

BOE 3.7326 BRA .5248 6C310.6302 FSP 5623

DISTANCE 698.598 EARTH TO MARS

33.010 GAL 2.32 AZL 86.45 HCA 206.16 SNA 186.19 ECC .21276 INC 3.5543 Vl 30.25A

23.130 GAP -9.19 AZP 93.19 TAL 13.27 TAp 219.43 RCA 146.57 APO 225.8I v2 25.798

65.72 ZAP 56,74 (TS 169.09 ZAE 63.67 ETE 177.47 ZAC 70.49 ETC 257.55 CbP 55.60

45.68 RAL 158.56 RAO 6567.5 VEL 11.618 PTH 2.04 VHp 3.654 DpA -4.47 RAp 159.29 ECC 1.2236

[NJ L0446 INJ RT ASC ]NJ AZI4TH INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

189.41 27.67 57.27 7 44 53 3559.8 -37.88 181.30

76.88 27.66 57.26 15 5 46 2136.2 -37.87 "70.77

189.41 27.67 57.27 7 44 53 3559.6 -37.88 181.30

78.88 27.66 57.26 15 5 46 2136.2 -37.87 70.77

189.41 27.67 57.27 T 44 53 3559.8 -37.88 181.50

78.88 27.66 57.26 15 5 46 2136.2 -37.87 70.77

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9651.R SGR 1809.9 $63 1658.0 ST 5710.4 SR 1112.1 Ss 2880.1

RRT .9745 RRF .9846 RTF .9748 CRT .9938 CRS -.9997 CST -.9953

S_ 9820.1 R23 .1471 R13 .9759 LSA 6486.1MSA 267.8 SSA 19.8

$¢;1 9811.9 SG2 399.5 THA 10.37 ELI 5816.5 EL2 121.7 ALF 10.96

LAUNCN DATE DEC 13 1964 FLIGHT TIME 324.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 212.43 LAp -1.59

RC 299.392 GL 33.08

PL ARE TOCENTR I C CONIC

C3 13.258 Vt4L 3.&41

LNCH AZNTH LNCH TIN(

53.74 6 42 34

I26.26 14 18 4

53.74 6 42 34

126.26 14 10 4

55.74 6 42 34

126.26 14 19 4

DIFFERENTIAL _R[CTIONS

TOE 3.6254 TRA -.4975 TC-10.8282 BAU 1.9639

ROE .6842 RRA .0925 RC3-t.RZ39 FAU .34948

FOE 5.5108 FRA .5549 FC-22.RZOI 85P 34329

8DE 3.6857 8RA .4962 0C311.0794 FSP 5495

DISTANCE 702.668 EARTH TO MARS

LOL 81.03 VL 33.015 GAL 2.23 AZI. 96.55 14CA 207.36 SHA 186.28 ECC .21289 INC 3.4537 vl 30.254

LOP 288.35 VP 23.174 GAP -9.30 AZP 93.07 TAL 12.74 TAp 220.10 RCA 146.63 APO 225.94 V2 25.831

T,P -13.23 ZAL 66.30 ZAP 55.53 ET3 169.96 2A( 82.25 ETE 177.25 ZAC 71.18 ETC 257.40 CLP 54.45

OLA 44.78 RAL 159.18 RAID 6567.5 VEL 11.604 PTH 2.03 VHp 3.692 OpA -3.85 RAp 159.6I ECC 1.2182

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4142.69 -33.44 187.53 27.47 58.29 7 51 37 3342.7 -37.36 179.38

2742.73 -33.43 79.18 27.46 58.28 15 3 47 2142.7 -37.35 71.04

4142.GR -33.44 187.53 27.47 58.29 7 51 37 3342.7 -37.36 I79.38

2742.73 -33.43 79.18 27.46 58.28 15 3 47 2142.7 -37.35 71.04

4142.89 -33.44 187.53 27.47 58.29 7 51 37 3542.7 -37.36 179.38

2742.73 -33.43 79.18 27.46 58.28 15 3 47 2142.7 -37.35 71.04

MID-COURSE (xI[CuTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 9891.2 SGR 1702.5 963 1623.9 ST 5718.9 _ 1047.7 SS 2773.|

RRT .9725 RRF .9814 RTF .9748 CRT .9933 CRS -.9997 CST -.9950

SG8 9997.3 R23 .1371 R13 .9757 LSA 6435.9 HSA 268.7 SSA 20.8

361 9989.6 SG2 390.9 THA 9.56 EL1 5812.8 EL2 I18.6 ALF 10.32

LAUNCH DATE DEC 13 1964 FLIGHT TIME 326.00 ARRIVAL CATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 707.144 EARTH TO MARS

RL 147.26 LAL .00 LOt. 81.03 VL 33.021 GAL 2.13 AZL 86.64 HCA 208.56 SMA 106.38 ECC .21502 INC 3.5608 vl 30.254

RP 212.15 LAP -1.61 LOP 289.55 VP 23.216 GAP -9.42 AZP 92.95 TAL 12.20 TAp 220.77 RCA 146.68 APO 226.08 V2 25.865

RC 300.645 GL 32.5I GP -12.59 ZAL 66.93 ZAp 54.36 ETS 170.03 ZkE 80.86 ETE |77.06 ZkC 7|.82 ETC 257.45 CLP 53.34

PLANETOCENTRIC CONIC

C3 12.956 VNL 3.599 DLA 43.90 RAL 159.85 RAD 6567.5 VEL 11.59I PTH 2.03 VHp 3.732 DpA -5.30 RAP 159.94 ECC 1.2132

LHCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

54.93 6 49 52 4125.37 -33.03 185.67 27.37 59.25 7 58 38 3525.6 -36.83 177.49

125.07 14 16 9 2749.69 -33.02 79.54 27.36 59.24 15 I 58 2149.9 -36.82 71.36

54.93 G 49 52 4125.37 -33.03 185.67 27.37 59.25 7 58 38 3525.6 -36.83 177.49

125.07 14 16 9 2749.89 -33.02 79.54 27.36 59.24 15 1 58 2149.9 -36.82 71.36

54.93 6 49 32 4125.57 -33.03 195.67 27.37 59.25 7 58 38 3525.6 -36.83 177.49

125.07 14 16 9 2749.89 -33.02 79.54 27.36 59.24 15 1 58 2149.9 -36.82 71.36

DIFFERENTIAL CORRECTIONs RIO-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

TOE 3.5860 TRA -.4493 TC-11.3937 8AU 1.9964 86T10045.1 3GR 1603.4 SG3 1586.2 ST 5724.5 SR 989.9 SS 2666.3

ROE .6200 RRA .1002 RC3-1.7283 FAU .33974 RRT .9700 RRF .9777 RTF .9747 CRT .9929 CRS -.9996 CST -.9945

FOE 5.1790 FRA .6377 FC-22.7021 8SP 34982 SG810172.3 R23 .1268 R13 .9755 LSA 6306.3 MSA 270.0 SSA 21.7

8DE 3.6412 ORA .4603 8C311.5260 FSP 5358 $6110165.0 SG2 385.1THA 8.81 ELI 5808.2 EL2 IIG.I ALF 9.75

LAUNCH DATE DEC 13 1964 FLI 6HT TIME 328.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CONIC DISTANCE 711.427 EARTH TO MARS

RL 147.26 LAb .00 LOL 81.03 VL 33.026 GAL 2.04 AZI. 86.73 PICA 209.77 SHA 186.48 ECC .21316 INC 3.2746 vl 30.254

RP 211.87 LAP -1.63 LOP 290.76 VP 23.281 GAP -9.53 kIP 92.84 TAL 11.65 TAp 221.42 RCA 146.75 APO 226.23 V2 25.895

RC 301.687 GL 31.98 GP -12.00 ZAL 67.61ZAP 53.22 ET$ 170.10 2AE 79.50 ETE 176.89 ZAC 72.43 ETC 257.46 CLP 52.25

PLAN[TOCENTRIC CONIC

C3 12.674 VHL 3.360 0LA 43.03 RAL 160.58 RA0 8567.5 VEL II.§78 PTH 2.02 VHp 3.774 DpA -2.80 RAp 160.29 ECC 1.2086

LNCH AZIATH LNCH TIN( L-I TINE INJ LAT INJ LONG INJ RT ASC ZNJ AZIATH INJ TIME PC) CST TIN |NJ 2 bAT INJ 2 LONG

36.1I 6 57 30 4108.24 -32.61 183.82 27.36 60.18 8 5 58 3508.2 -36.30 175.63

I23.89 14 14 19 2757.79 -32.60 79.95 27.35 60.17 15 0 17 2157.8 -36.29 71.76

56.11 6 57 30 4108.24 -32.61 183.82 27.36 60.18 8 5 58 3508.2 -36.30 175.63

123.89 14 14 19 2757.79 -32.60 79.95 27.35 60.17 15 0 17 2157.8 -36.29 71.76

56.11 6 37 30 4108.24 -32.61 183.82 27.36 60.18 8 5 58 3508.2 -36.30 175.63

123.89 14 14 19 2757.79 -32.60 79.95 27.35 60.17 15 0 17 2157.8 -36.29 71.76

DIFFERENTIAL C_RECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.3489 TRA -.4060 TC-11.8627 BAU 2.0291 56T10235.4 SGR 1512.3 SG3 1548.5 ST 5723.4 SR 938.0 SS 2561.2

ROE .5807 RRA .1076 RC3-1.6363 FAU .32990 RRT .9669 RRF .9734 RTF .9747 CRT .9924 CRS -.9996 CST -.9941

FOE 4.8623 FRA .7219 FC-22.5340 86P 35633 86810346.6 R23 .1164 R13 .9753 LSA 6334.3 MSA 271.6 SSA 22.7

80( 3.5961BRA .4200 BC311.9750 FSP 5226 $6110339.5 SG2 382.0 THA 8.14 EL1 5?98.7 EL2 113.6 ALF 9.24

2051



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIRE 330.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 211.60 LAP -1.64 LOP 291.97 VP

RC 302.717 GL 31.48 GP -11.45 ZAL

PLANETOCENTR1C CONIC

C3 12.412 VHL 3.523

LNCH AZMTH LNCH TIME

57.29 7 5 28

122.71 14 12 34

57.29 7 5 28

122.71 14 12 34

57.29 7 5 28

122.71 14 12 34

DIFFERENTIAL CORRECTIONS

TOE 3.5085 TRA -.3577 TC-12.3300 BAU 2.0820

ROE .5454 RRA .1146 RC3-1.3482 FkU .32007

FDE 4.5536 FRA .8027 FC-22.32§2 BSP 36240

8DE 3.5506 BRA .37§6 0C312.4268 FSP 5076

DISTANCE 715.716 EARTH TO MARS

33.032 GAL 1.94 AZL 86.81HCA 210.98 SMA 186.58 ECC .21331 INC 3.1942 vl 30.254

23.304 GAp -9.64 AZP 92.74 TAL 11.08 TAp 222.06 RCA 146.78 APO 226.38 VZ 25.926

68.34 ZAP 52.11ETS 170.17 ZAE 78.16 ETE 176.74 ZAC 72.99 ETC 257.47 CLP 51.20

DLA 42.21RAL 161.36 RAD 6567.5 VEL 11.567 pTH 2.02 VHp 3.818 DpA -2.35 RAp 160.64 ECC 1.2043

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4090.58 -32.18 181.98 27.44 61.07 8 13 38 3490.6 -33.76 173.76

2766.51 -32.17 80.44 27.43 61.05 14 38 40 2166.5 -35.75 72.22

4090.58 -32.18 181.98 27.44 61.07 8 13 38 3490.6 -35.76 173.76

2766.51 -32.17 80.44 27.43 61.05 14 58 40 2166.5 -35.75 72.22

4090.58 -32.18 181.98 27.44 61.07 8 13 38 3490.6 -35.76 173.76

2766.51 -32.17 80.44 27.43 61.05 14 58 40 2166.5 -33.75 72.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10423.6 SGR 1428.3 SG3 1510.0 ST 5716.8 SR 890.8 SS 2455.5

RRT .9632 RRF .9684 RTF .9746 CRT .9920 CRS -.9996 CST -.9935

SGBIOSZI.O R23 .1037 R13 .9752 LSA 6279.2 MSA 272.7 SSA 23.6

56110514.1SG2 380.4 THA 7.53 EL1 5784.7 EL2 110.9 ALF 8.79

LAUNCH DATE DEC 13 1964 FLIGHT TIME 332.00 ARRIVAL DATE NOV 10 1965

HELIOCENTR|C CONIC

RL 147.26 LAL .00

RP 211.33 LAp -1.66

RC 303.736 GL 31.01

PLANETC, CENTRIC CONIC

CS 12.166 VHL 3.488

LNCN AZNTH LNCM TIME

58.47 7 13 47

121.53 14 10 50

56.47 7 13 47

121.33 14 10 50

58.47 7 13 47

121.33 14 10 50

DIFFERENTIAL CORRECTIONS

TOE 3.4669 TRA -.3025 TC-12.7921 BAU 2.0942

RDE .5139 RRA .1218 RC3-1.4626 FAU .31011

FOE 4.2633 FRA .8907 FC-22.0675 B_P 38867

BDE 3.5048 8RA .3261 8C312.8754 FSP 4933

DISTANCE 720.012 EARTH TO MARS

LOt. 81.03 VL 33.038 GAL 1.84 AZL 86.88 HCA 212.19 SMA 186.68 ECC .21349 INC 3.1192 vl 30.254

LOP 293.18 VP 23.346 GAp -9.74 AZP 92.64 TAL 10.50 TAp 222.69 RCA 146.83 APO 226.54 V2 25.956

GP -10.94 ZAL 69.12 ZAp 51.04 ET8 170.24 ZAE 76.85 ETE 176.61 ZAC 73.53 ETC 257.48 CLP 50.18

DLA 41.38 RAL 162.19 RAD 6567.5 VEL 11.557 pTH 2.02 VHp 3.864 OpA -1.96 RAp 161.01ECC 1.2002

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

4072.55 -31.74 180.13 27.60 61.93 8 21 39 3472.6 -35.22 171.90

2776.06 -31.73 80.99 27.39 61.91 14 37 6 2176.1 -35.21 72.76

4072.53 -31.74 180.13 27.60 61.93 8 21 39 3472.6 -35.22 171.90

2776.06 -31.73 80.99 27.59 61.91 14 57 6 2176.1 -35.21 72.76

4072.55 -31.74 180.13 27.60 61.93 8 21 39 3472.6 -33.22 171.90

2776.06 -31.73 80.99 27.59 61.91 14 37 6 2176.1 -33.21 72.76

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

96T10606.8 8GR 1350.8 SG3 1470.9 ST 5704.7 SR 848.5 SS 2351.3

RRT .9587 RRF .9627 RTF .9745 CRT .9916 CRS -.9995 CST -,9929

SG.I810892.5 R23 .0938 R13 .9749 LSA 6222.2 MSA 275.1 SSA 24.5

S6110685.7 SG2 381.5 THA 6.97 ELI 5766.4 EL2 108.6 ALF 8.39

LAUNCH DATE DEC 13 1964 FLIGHT TIME 334.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 211.08 LAP -1.68 LOP 294.40 VP

RC 304.746 GL 30.56 GP -10.47 ZAL

PLANETOCENTRIC CONIC

C3 11.936 VHL 3.455

LNCH AZMTH LNCH TIME

39.66 7 22 29

120.34 14 9 5

59.66 7 22 29

120.34 14 9 3

59.66 7 22 29

120.34 14 9 3

DIFFERENTIAL CORRECTION8

TDE 3.4243 TRA -.2417 TC-13.2506 BAU 2.1259

ROE .4853 RRA .1283 RC3-1.3804 FAU .30023

FOE 3.9833 FRA .9733 FC-21.7756 BSP 37508

8DE 3.4585 8RA .2738 8C313.3223 FSP 4794

DISTANCE 724.314 EARTH TO MARS

33.044 GAL 1.74 AZL 86.95 HCA 213.41 SMA 186.79 ECC .21368 |NE 3.0489 vl 30.254

23.388 GAP -9.85 AZP 92.55 TAL 9.91 TAp 223,32 RCA 146.87 APO 226.70 v2 25.986

69.95 ZAp 50.00 ETS 170.31 ZAE 75.56 ETE 176.51 ZAC 74.04 ETC 257.49 CLP 49.18

DLA 40.56 RAL 163.06 RAO 6567.5 VEL 11.547 pTH 2.02 VHp 3.912 DpA -1.61 RAp 161.40 ECC 1.1964

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4053.99 -31.29 178.25 27.83 62.76 8 30 3 3454.0 -34.67 170.02

2786.57 -31.28 81.61 27.82 62.74 14 55 32 2186.6 -34.66 73.38

4033.99 -31.29 178.25 27.83 62.76 8 30 3 3454.0 -34,67 170.02

2786.37 -31.28 81.81 27.82 62.74 14 55 32 2186.6 -34.66 73.38

4053.99 -31.29 178.25 27.83 62.76 8 30 3 3454.0 -34.67 170.02

2788.57 -31.28 81.61 27.82 62.74 14 55 32 2186.6 -34.66 73.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT10786.9 8GR 1279.4 SO3 1431.6 ST 5687.7 SR 810.1 SS 2248.2

RRT .9334 RRF .9560 RTF .9744 CRT .9912 CRS -.9994 CST -.9921

96B10862.3 R23 .0857 R13 .9747 LSA 6163.0 MSA 276.7 SSA 25.4

86110855.8 SG2 383.4 THA 6.46 ELI 5744.1 EL2 106.0 ALF 8.04

LAUtACH DATE DEC 13 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC OON IC

RL 147.26 LAL .DO LOt. 81.03 VL

RP 210.82 LAp -1.69 LOP 295.62 VP

RC 305.746 GL 30.14 GP -10.03 ZAL

PLANETOCENTRIC CONIC

C3 11.721 VHL 3.424

LNCH AZNTN LNCH TIME

60.86 7 31 37

119.14 14 7 16

60.86 7 31 37

119.14 14 7 16

60.86 7 31 37

119.14 14 7 16

DIFFERENTIAL CORRECTIONS

TOE 3.3978 TRA -.1570 TC-13.6457 BAU 2.1478

RDE .4629 RRA .1379 RC3-1.2903 FAu .28835

FOE 3.7549 FRA 1.0970 FC-21.2987 BSP 38562

BDE 3.4292 8RA .2089 8C313.7066 FSP 4733

DISTANCE 728.618 EARTH TO MARS

33.051 GAL 1.64 AZL 87.02 HCA 214.62 SMA 186.90 ECC .21389 INC 2.9828 vl 30.254

23.429 GAp -9.95 AZP 92.46 TAL 9.30 TAp 223.93 RCA 146.92 APO 226.87 V2 26.015

70.83 ZAp 48.99 ETS 170.38 ZAE 74.30 ETE 176.41 ZAC 74.52 ETC 257.48 CLP 48.21

DLA 39.74 RAL 165.97 RAD 6567.4 VEL 11.537 pTH 2.01VHp 3.961DpA -1.30 RAp 161.80 ECC 1.1929

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4034.75 -30.83 176.34 28.13 63.56 8 38 52 3434.7 -34.10 168.11

2798.17 -30.82 82.32 28.12 63.55 14 53 54 2198.2 -34.09 74.09

4034.75 -30.83 176.34 28.13 63.56 8 38 52 3434.7 -34.10 168.11

2798.17 -30.82 82.32 28.12 63.55 14 53 54 2198.2 -34.09 74.09

4034.75 -30.83 176.34 28.13 63.56 8 38 52 3434.7 -34.10 168.11

2798.17 -30.82 82.32 28.12 63.55 14 53 54 2198.2 -34.09 74.09

MID-COURVE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT10943.1SGR 1212.8 863 1387.4 ST 5694.3 8R 780.4 SS 2169.7

RRT .9462 RRF .9484 RTF .9741 CRT .9910 CRS -.9994 CST -.9912

SGI811010.1 R23 .0787 R13 .9744 LSA 6136.9 NSA 282.7 SSA 25.8

86111003.2 SG2 390.2 THA 5_99 ELI 5746.6 EL2 103.7 ALF 7.74

2052



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 13 1984 FLIGHT TIME 338.00 ARRIVAL OATE NOV 16 1963

HELIOCENTRIC CONIC

EL 147.28 LAL .00 LO4. 81.03 VL

RP 210.58 LAP -1.71 LOP 296.94 VP

RC 306.737 GL 29.74 GP -9.61ZAL

PLANETOC(NTRIC CONIC

C$ 11.520 VHL 3.394

LNCH AZNTH LNCH TIN(

62.09 7 41 13

117.91 14 5 16

62.09 7 41 13

117.91 14 5 16

62.09 7 41 13

117.91 14 5 18

DIFFERENTIAL CCRRECTION$

TD( 3.3404 TRA -.0941 TC-14.1292 BALI 2.1841

ROE .4383 RRA .1427 NC3-1.2190 FAU .27963

FOE 3.4777 FRA 1.1001FC*21.0152 8SP 38938

60[ 3.5690 BRA .1709 BC314.1817 FSP 4555

DISTANCE 732.933 EARTH TO MARS

33.037 GAL 1.53 AZL 87.08 HCA 213.84 SMA 187.01ECC .21412 INC 2.9203 vl 50.254

23.469 GAp -10.05 AZP 92.37 TAL 8.68 TAp 224.53 RCA 146.96 APO 227.05 v2 26.045

71.75 ZAp 49.01CT9 170.45 zA( 73.06 ETE 176.33 ZAC 74.98 ETC 257.47 CLP 47.27

DLA 38.93 flAL 164.93 RAD 6567.4 VEL 11.529 PTH 2.01VHp 4.012 DpA -1.03 RAp 162.22 ECC 1.1896

L-| TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

4014.68 -30.35 174.39 28.49 64.35 8 48 7 3414.7 -35.55 166.13

2811.01 -30.34 83.13 28.49 64.33 14 52 9 2211.0 -35.52 74.89

4014.60 -30.33 174.39 28.49 64.35 8 48 7 3414.7 -35.55 166.15

2811.01 -30.34 83.13 28.49 64.33 14 52 9 2211.0 -53.52 74.89

4014.68 -30.55 174.39 28.49 64.35 8 48 7 3414.7 -33.53 166.15

2811.01 -30.34 63.13 28.49 64.33 14 52 9 2211.0 -35.52 74.89

MID-CouN$( EXECUTION ACCURACY ORBIT DETERNINATIO_ ACCURACY

SGT11127.8 SGR 1152.5 363 1350.4 ST 5646.7 SR 746.2 ss 2057.0

RRT .9393 RRF .9396 RTF .9740 CRT .9907 CRS -.9992 CST -.9902

$G811187.3 R23 .0691RI3 .9743 LSA 6049.1MSA 283.4 SSA 26.9

9_111160.4 SG2 393.5 THA 5.56 EL1 5694.9 EL2 100.9 ALF 7.46

LAUNCM DATE DEC 13 1964 FLIGHT TIME 340.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 210.34 LAP -1.72

RC 307.719 GL 29.39

PLAN(TOC£NTRIC C_IC

C5 11.331YHL 3.366

LNCM AZNTH LNCH TIM(

65.34 • 51 20

116.66 14 3 8

63.34 7 51 20

116.66 14 3 8

65.34 7 51 20

116.66 14 3 9

OIFFERENTIAL CORRECTIONS

TOE 3.2661 TRA -.0197 TC-14.3871 BAU 2.2167

ROE .4169 RRA .1460 RC3-1.1473 FAU .27046

FOE 3.2229 FRA 1.2307 FC-20.G650 BSP 39442

ODE 3.3124 9RA .1493 BC314.6322 FSP 4399

DISTANCE 737.252 EARTH TO MARS

LOL 81.03 VL 33.063 GAL 1.42 AZL 87.14 HCA 217.07 SMA 187.12 ECC .21437 INC 2.6615 vl 50.254

LOP 298.06 VP 23.909 GAP -10.15 AZP 92.28 TAL 8.05 TAp 225.12 RCA 147.01 APO 227.23 V2 26.071

GP -9.23 ZAL 72.73 ZAP 47.06 ET3 170.51 ZA( 71.85 ETE 176.26 ZAC 75.42 ETC 257.45 CLP 46.56

DLA 38.12 RAL 165.93 RAD 6567.4 VEL 11.520 PTH 2.01VHp 4.064 DpA -.80 RAp 162.85 ECC 1.1865

L-I TIM( INJ LAT INJ I._NG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3_3.56 -29.86 172.37 28.92 65.12 8 57 53 3393.6 -32.94 164.14

2623.29 -29.64 84.04 28.92 65.10 14 50 13 2225.3 -52.93 75.81

3993.36 -29.86 172.37 28.92 65.12 8 57 53 3395.6 -52.94 164.14

2823.29 -29.84 84.04 28.92 65.10 14 50 13 2225.3 -32.93 75.81

3_3.36 -_.96 172.37 28.92 63.12 8 57 53 3393.6 -52.94 164.14

2825.29 -29.84 84.04 28.92 65.10 14 50 13 2225.3 -32.93 75.81

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711301.6 SGR 1096.6 3G3 1312.4 ST 5600.9 SR 716.4 SS 1951.9

RRT .9312RRF .9300 RTF .9739 CRT .9905 CRS -.9990 CST -.9890

$G811354.9 R23 .0602 RI3 .9741 LSA 5967.5 MSA 284.9 SSA 27.8

SG111347.g $62 396.2 THA 5.17 EL1 5645.7 EL2 97.9 ALF 7.22

LAUNCH DATE DEC 13 1964 FLIGHT TIME 342.00 ARRIVAL OAT( NOV 20 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 210.10 LAP -1.74 LOP 299.29 VP

RC 308.$91 GL 28.98 GP -8.87 ZAL

PLANETOCENTRIC CONIC

C3 11.156 VHL 3.340

LNCH AZMTH LNCH TIME

64.64 8 2 1

115.36 14 0 42

64.64 8 2 1

115.56 14 0 42

64.64 8 2 1

113.36 14 0 42

DIFFERENTIAL CORRECTIONS

TOE 3.2301TRA .0616 TC-15.0403 RAU 2.2490

ROE .3976 RRA .1533 RC3-1.0778 FAU .26144

FOE 2.9821FRA 1.3037 FC-20.2678 BSP 39938

BOE 3.2545 6RA .1652 BC315.0788 FSP 4_4

DISTANCE 741.576 EARTH TO MARS

33.070 GAL 1.31AZL 87.19 HCA 218.29 SNA 187.23 ECC .21464 INC 2.8057 vl 50.254

23.548 SAP -10.24 AZP 92.20 TAL 7.40 TAp 225.70 RCA 147.04 APO 227.42 V2 26.098

73.74 2Ap 46.14 ET$ 170.$7 ZAE 70.66 ETE 176.19 ZAC 75.84 ETC 257.45 CLP 45.47

DLA 37.30 RAL 166.96 RAD 6567.4 VEL 11.513 pTH 2.01VHp 4.117 DpA -.60 RAp 165.10 ECC 1.1856

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH ]NJ TIME PO CST TIM ]NJ 2 LAT |NJ 2 LONG

3971.21 -29.35 170.27 29.41 65.87 9 8 12 3371.2 -52.34 162.05

2841.20 -29.33 85.07 29.41 65.85 14 48 5 2241.2 -32.35 76.85

3971.21 -29.35 170.27 29.41 65.87 9 8 12 3371.2 -52.34 162.95

2841.20 -29.33 65.07 29.41 65.85 14 48 5 2241.2 -32.35 76.85

3971.21 -29.35 170.27 29.41 65.87 9 8 12 5371.2 -32.34 132.05

2641.20 -29.33 85.07 29.41 65.85 14 48 3 2241.2 -32.33 76.85

MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711474.5 STAR 1045.4 SG3 1274.9 ST 5549.2 8R 689.6 SS 1849.9

RRT .9218 RRF .9190 RTF .9738 CRT .9904 CRS -.9987 CST -.9876

SG611522.0 R23 .0522 R13 .9740 LSA 5882.9 NSA 287.2 SSA 28.7

S6111515.0 SG2 403.9 THA 4.81 EL1 5591.1 EL2 94.8 ALF 7.02

LAUIICH DATE DEC 13 1964 FLIGHT TIME 344.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC ?-_IC

RL 147.26 LAL .00 LOL 81.03 VL

RP 209.88 LAp -1.75 LOP 300.32 VP

RC 309.654 GL 26.62 GP -8.53 ZAL

PLAN4[TOCENTRIC CONIC

C3 10.993 VHL 3.316

LNCH AZMTH LNCH TIM(

65.99 8 13 21

114.01 13 37 54

65.99 8 13 21

114.01 13 37 54

65.99 8 13 21

114.01 13 57 54

DIFFERENTIAL CCRRECTION9

TDE 3.1721 TRA .1497 TC-15.4759 9AU 2.2793

ROE .3804 RRA .1565 RC3-1.0086 FAU .25217

FOE 2.7546 FRA 1.3772 FC-19.8585 BSP 40474

BDE 3.1948 BRA .2180 9C315.5087 FSP 4103

DISTANCE 745.905 EARTH TO MARS

33.076 GAL 1.19 AZL 87.25 HCA 219.52 S_4A 187.35 ECC .21493 INC 2.7528 vl 30.254

23.586 GAp -10.34 AZP 92.12 TAL 6.74 TAp 226.27 RCA 147.08 Apo 227.61V2 26.124

74.81 ZAp 45.24 ET8 170.63 ZkSE 69.50 ETE 176.14 ZAC 76.24 ETC 257.41 CLP 44.60

OLA 36.47 RAL 168.03 RAD 6567.4 VEL 11.506 pTH 2.00 VHp 4.172 DpA -.43 RAp 163.56 ECC 1.1809

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

3947.37 -28.82 168.08 29.96 66.61 9 19 8 3347.4 -51.72 159.83

2858.96 -28.80 86.25 29.95 66.59 14 45 33 2259.0 -31.71 78.03

3947.37 -28.82 168.08 29.96 66.61 9 19 8 3347.4 -51.72 159.86

2838.98 -28.80 86.25 29.95 66.59 14 45 33 2259.0 -51.71 78.05

3947.37 -28.82 168.08 29.96 66.61 9 19 8 5347.4 -31.72 159.86

2858.98 -28.80 86.25 29.95 66.59 14 45 33 2259.0 -51.71 78.03

MID-COURSE ExECuTION ACCURACY ORBIT DETERN|NATION ACCURACY

SG711839.1 _ 997.7 SG3 1236.5 ST 5491.0 SR 665.6 SS 1751.2

RRT .9108 RRF .9065 RTF .9736 CRT .9904 CRS -.9982 CST -.9859

SG611681.8 R23 .0452 RI3 .9736 LSA 5794.5 MSA 290.1 SSA 29.5

S6111674.5 SG2 410.7 THA 4.47 EL1 5530.5 EL2 91.5 ALF 6.85

2055



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIME 346.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81.03 VL

RP 209.66 LAP -1.76 LOP 301.75 VP

RC 510.607 GL 28.27 GP -8.22 ZAL

PLANETOCENTRIC CONIC

C3 10.843 VHL 3.293

LNCH AZMTH LNCH TIME

67.40 8 25 27

112.60 13 54 36

67.40 8 25 27

112.60 13 54 36

67.40 8 25 27

112.60 13 54 36

DIFFERENTIAL CORRECTIONS

TOE 3.1117 TRA .2442 TC-15.9047 9AU 2.3093

ROE .3648 RRA .1633 RC3 -.9423 FAU .24328

FDE 2.5375 FRA 1.4454 FC-19.4230 99P 41022

8OE 3.1331 8RA .2938 8C31§.9326 FSP 3965

DISTANCE 750.239 EARTH TO MARS

33.083 GAL 1.07 AZL 87.30 HCA 220.75 8MA 187.47 ECC .21524 INC 2.7025 vt 50.254

23.624 GAP -10.43 AZP 92.05 TAL 6.07 TAp 226.83 RCA 147.12 Apo 227.82 V2 26.149

75.92 ZAP 44.37 ET8 170.69 ZkE 68.35 ETE 176.09 ZAC 76.63 ETC 257.38 CLP 43.76

OLA 35.64 RAL 189.14 RAD 6567.4 VEL 11.499 PTH 2.00 VHP 4.228 DpA -.30 RAp 164.04 ECC 1.1784

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3921.63 -28.27 165.75 30.56 67.33 9 30 49 3521.6 -31.08 157.55

2879.07 -28.28 87.59 30.55 67.32 14 42 36 2279.1 -31.07 79.39

3921.63 -28.27 165.73 30.56 67.33 9 30 49 3321.6 -31.08 157.55

2679.07 -28.28 87.59 30.55 87.32 14 42 36 2279.1 -31.07 79.39

3g21.63 -28.27 165.73 30.56 87.33 9 30 49 3321.6 -31.08 157.55

2879.07 -28.28 87.59 30.55 67.32 14 42 36 2279.1 -31.07 79.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G711902.5 $GR 954.2 SG3 1199.3 ST 5425.9 8R 643.7 SS 1654.0

RflT .8967 RRF .8927 flTF .9736 CRT .9905 CR9 -.9975 CST -.9839

$G811841.0 R23 .0390 R13 .9737 LSA 5701.2 MSA 292.6 SSA 30.4

S6111833.T SG2 417.4 THA 4.16 EL1 5465.2 EL2 87.8 ALF 6.70

LAUNCH DATE DEC 13 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 26 1985

HELIOCENTRIC CONIC

RL 147.26 LAL .00 LOL 81,03 VL

RP 209.44 LAp -1.78 LOP 302.99 VP

RC 311.551GL 27.93 GP -7.92 ZAL

PLANETOCENTRIC CONIC

C3 10.704 VHL 3.272

LNCH AZNTH LNCH TIM(

88.88 8 38 26

111.12 13 50 43

89.88 8 38 28

111.12 13 50 43

68.88 8 38 28

111.12 13 50 43

DIFFERENTIAL CORRECTIONS

TOE 3.0474 TRA .3452 TC-18.3195 BAU 2.3388

ROE .3506 RRA .1682 RC3 -.8769 FAU .23423

FOE 2.3275 FRA 1.5130 FC-18.9444 BSP 41546

BOE 3.0675 9RA ,3840 8C318.3430 FSP 3829

DISTANCE 754.577

33.090 GAL .95 AZL 87.35 HCA 221.99 SMA

23.660 GAP -10.52 AZP 91.97 TAL 5.39 TAp

77.07 ZAP 43.52 ETS 170.74 ZAE 67.23 ETE

EARTH TO MARS

187.58 ECC .21557 1NC 2.6544 vl 30.254

227.37 RCA 147.15 APO 228.02 V2 26.174

176.05 ZAC 77.00 ETC 237.35 CLP 42.94

DLA 34.79 RAL 170.27 RAD 6567.4 VEL 11.493 PTH 2.00 VHP 4.285 OpA -.19 RAp 164.53 ECC 1.1762

L-I TIME |NJ LAT INJ LONG INJ RT ADD INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3893.61 -27.70 163.27 31.22 68.05 9 43 20 3293.6 -30.42 155.08

2901.84 -27.69 89.13 31.21 68.04 14 39 4 2301,8 -30.42 80.94

3893.61 -27.70 163.27 31.22 68.05 9 43 20 3293.6 -30.42 155.08

2901.84 -27.69 89.13 31.21 68.04 14 39 4 2301.8 -30.42 80.94

3893.61 -27.70 163.27 31.22 68.05 9 43 20 3293.6 -30.42 155.08

2901.84 -27.69 89.13 31.21 66.04 14 39 4 2301.8 -30.42 80.94

MI0-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

96711960.5 $GR 913.7 963 1161.5 ST 5350.8 8R 623.6 SS 1557.0

RRT .8947 p.j_r .8772 RTF .9734 CRT .9908 CRS -.9964 CST -.9813

9G811995.3 R23 .0321 R13 .9734 LSA 5599.6 MSA 296.3 SSA 31.2

$6111987.8 862 425.0 THA 3.87 ELI 5386.4 EL2 83.9 ALF 6.59

LAUMCH DATE DEC 13 1964

HELIO¢.EMTRIC CONIC

RL 147.26 LAL .0O

RP 209.24 LAP -1.79

RC 312.486 GL 27.59

PLANETOCENTRIC CONIC

C3 10.578 VNL 3.252

LNCH AZMTH LNCH TIME

70.48 8 52 30

109.54 13 45 58

70.46 8 52 30

109.54 13 45 38

110.00 14 19 48

110.00 13 17 51

FLIGHT TIME 350.00 ARRIVAL DATE NOV 28 1965

DISTANCE 758.920 EARTH TO MARS

LOt. 81.03 VL 33.097 GAL .83 AZL 87.39 HCA 223.23 SNA 187.71 ECC .21593 INC 2.6086 vl 30.254

LOP 304.23 VP 23.898 GAP -1D.61AZP 91.90 TAL 4.69 TAp 227.91RCA 147.17 APO 228.24 v2 26,198

GP -7.84 ZAL 76.27 ZAp 42.70 ETS 170.79 ZAE 66.13 ETE 176.02 ZAC 77.36 ETC 257.31 CLP 42.14

DLA 33.94 RAL 171.44 RAD 6567.4 VEL 11.488 pTH 2.00 VHp 4.343 DpA -.11 RAP 165.04 ECC 1.1741

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

3882.62 -27.11 180.58 31.92 68.76 9 56 53 3262.6 -29.75 152.41

2928.02 -27.10 90.92 31.92 68.74 14 34 46 2328.0 -29.74 82.74

3882.62 -27.11 160.56 31.92 68.76 9 56 53 3262.6 -29.75 152.41

2928.02 -27.10 90.92 31.92 88.74 14 34 46 2328.0 -29.74 82.74

2824.77 -29.48 83.83 32.89 71.85 15 6 53 2224.8 -31.67 75.31

3013.86 -24.79 96.53 30.84 65.87 14 8 5 2413.9 -27.85 88.70

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9806 TRA .4326 TC-IG.7218 BAU 2.3675 86T12116.5 SGR 876.8 863 1124.5 ST 5269.2 SR 605.5 SS 1463.8

ROE .3379 RRA .1726 RC3 -.8136 FAU .22544 RRT ,8692 RRF .8601RTF .9732 CRT .9912 CRS -.9947 CST -.9783

FOE 2,1296 FRA 1.5804 FC-18.4509 8SP 42120 8G4_12148.2 R23 .0264 RI3 .9733 LSA 5493.9 MSA 299.9 SSA 32.O

BDE 2.9999 BRA .4844 8C316.7416 F_P 3706 86112140.5 SG2 432.6 THA 5.80 EL1 5303.5 EL2 79.5 ALF 6.50

LAUNCH DATE DEC 13 1964

HELIOCENTRIC C(_AIC

RL 147.26 LAL .00 LOL 91.O3 VL

RP 209.04 LAP -1.80 LOP 305.47 VP

RC 313.411 GL 27.25 GP -7.38 ZAL

PLAN_TOCENTR|C CONIC

FLIGHT TIM( 352.00 ARRIVAL DATE NOV 30 1965

DISTANCE 763.266

33.104 GAL .71 AZL 87.44 HCA

23.732 GAP -10.70 AZlP 91.83 TAL

79.51 ZAp 41.89 ETS 170.84 ZAE

EARTH TO MARS

224.46 SMA 187.83 ECC .21631 INC 2.5647 vl 30.254

3.97 TAp 228.44 RCA 147.20 APO 228.46 V2 26.221

65.05 ETE 175.99 ZAC 77.72 ETC 257.27 CLP 41.36

C3 10.464 VHL 3.235 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

72.16 9 7 52 3827.92 -26.50 157.64 32.68 69.46 10 11 40

107.84 13 40 11 2958.33 -28.49 93.00 32.68 69.44 14 29 29

72.16 9 7 52 3827.92 -26.50 157.64 32.68 69.46 10 11 40

107.84 13 40 11 2958.33 -26.49 93.00 32.68 69.44 14 29 29

110.00 14 59 34 2714.48 -31.55 75.91 34.47 76.11 15 44 48

110.00 12 47 40 3119.76 -21.65 103.15 30.34 62.88 13 39 40

DIFFERENTIAL CCRRECTIONS NZD-COURSE EXECUTION ACCURACY

TOE 2.9101 TRA .5641 TC-17.1183 BAU 2.3971 9G712273.7 SGR 843.6 SG3 1089.5

ROE .3268 RRA .1786 RC3 -.7538 FAU ,21719 RRT .8524 RRF .8416 RTF .9732

FOE 1.9436 FRA 1.6397 FC-17.9691BSP 42599 86612302.6 R23 .0210 R13 .9733

8DE 2.9283 8RA .5911 6C317.1349 FSP 3569 SGl12294.7 SG2 440.3 THA 3.56

33.07 RAL 172.64 RAD 6567.4 VEL 11.483 PTH

INJ LONG INJ RT ASC INJ

2.00 VHp 4.402 DpA -.05 RAp 165.57 ECC 1.1722

AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3227.9 -29.05 149.48

2358.3 -29.04 84.85

3227.9 -29.05 149.48

2358.3 -29.04 84.85

2114.5 -33.14 67.05

2519.8 -25.11 95.71

ORBIT DETERMINATION ACCURACY

ST 5177.5 SR 589.4 S8 1374.0

CRT .9918 CRS -.9922 CST -.9747

LSA 5380.3 HSA 303.3 8SA 32.7

EL1 5210.4 EL2 74.8 ALF 6.44

2054



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 19641

LA_CH OATE DEC 13 1964 FLIGHT TIN( 354.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00 LOL 81.03 VL

RP 208,85 LAp -1.81 LOP 306.71VP

RC 314.329 GL 26.92 GP -7.13 ZAL

PLANET(_EENYR1C CO441C

C3 10.SGS VHL 3.219

LMCH AZNTH LNCH Tll4_

?4.03 9 24 53

103.97 13 32 58

74.06 9 24 55

103.97 13 32 SG

110.O0 16 28 38

110.O0 12 30 23

DIFFERENTIAL C_RRECT|ON3

TOE 2.8350 YltA .8RS? TC-17.48T8 BAU Z.4246

ROE .3160 I_A .1810 RC3 -.6031FAU .20114_

FOE 1.75OS FRA 1.7003 FC-IT.4n3 8RP 43$$4

DOE 2.8528 liRA .7091K317.3013 FSP 3452

DISTANCE 767.616

33.111 GAL .58 AZL 87.48 HCA

23.766 GAP -10.79 AZp 91.76 TAL

80.80 ZAP 41.11 ET3 170.89 ZN[

EARTH TO MARS

225.71SMA 167.95 ECC .21672 INC 2.5226 vl 30.254

3.25 TAp 228.95 RCA 147.22 APO 228.69 VZ 26.243

63.96 (TE 175.97 ZAC 78.06 ETC 257.26 CLP 40.S0

OLA 32.18 RAL 173.87 MAD 6567.4 VEL 11.478 PTH 2.00 VHP 4.462 OPA -.01 RAp 166.10 ECC 1.1705

L_[ TIME IMJ LAY INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

3_88.26 -25.87 154.34 33.49 70.15 10 26 4 3188.3 -28.33 146.20

2994.(14 -25.66 95.48 33.49 70.14 14 22 50 23R4.0 -26.32 87.35

3768.28 -25.87 154.34 33.49 70.15 10 26 4 3188.3 -28.53 146.20

21H14.04 -23.86 9S.46 33.49 70.14 14 22 S0 2394.0 -26.32 67.$5

2642.52 -32.60 70.57 35.61 79.11 16 10 41 2042.5 -33.76 61.52

3187.80 -19.49 107.24 30.38 61.34 13 23 31 2587.8 -23.16 100.02

NID,.-COURSEExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

!_7124Z|.8 _ 812.7 _3 1063.2 37 5073.7 Sit 574.2 80 1286.2

fiR? .I332RRF .2212 RTF .9729 CRY .9925 CRS -.9865 CST -.9896

SG612448.4 R23 .0172 R13 .9729 LSA 5257.6 NSA 309.5 SSA 33.5

SG|12440.3 SG2 448.7 THA 3.|2 ELI 5107.6 EL2 69.7 ALF 6.41

LAUNCH DATE DEC 13 11M_4 FLIGHT TIN( 336.00 ARRIVAL DATE DEC 4 1965

HELIOCENTR|C C_AIC

RL 147.28 LAL .OOLOL 81.03 VI.

RP 208.87 LAP -1.01 LOP 307.93 VP

RC 315.230 GL 26.36 6P -G.G9 ZAL

PLAN[TOCENTRIC CON|C

C3 10.274 WAL 3.EOS

LNCH AZ14TH LNCH T|M(

78.12 R 44 15

103.66 13 23 37

78.12 9 44 13

103.88 13 23 37

ltO.O0 15 49 L_

110.00 12 17 37

DIFFERENTIAL CGRRECT|ON$

?DE 2.7852 TRA .6187 TC-17.6189 BAU 2.4420

ROE .3074 RRA .|849 RC3 -.6332 FAU .20000

FOE 1.5R86 FRA 1.7867 FC-|8.8533 23P 43624

BIDE 2.7623 BRA .6373 BC317.8302 FSP 3347

DISTANCE 771.969 EARTH TO MARS

33.118 GAL .45 AZL 87.52 HCA 226.95 SIAA 166.08 ECC .21716 IN<: 2.4823 vl 30.254

23.792 GAP -10.06 AZP 91.69 TAL 2.50 TAP 229.45 RCA |47.24 APO 228.92 v2 28.264

82.12 ZAP 40.36 ET6 170.93 ZAIE: 62.94 EYE 175.94 ZAC 78.39 ETC 257.18 CLP 39.86

OLA 31.28 flAL 175.13 RAD 6367.4 _q[L 11.474 PTH 1.09 VHP 4.523 OPA -.00 RAP 166.66 ECC 1.1891

L-| T|N_ |NJ LAT |NJ L(_AG |NJ RT ASC |NJ AZI4TH |NJ TIME PO CST TIM |NJ 2 LAY INJ 2 LONG

3741.66 -23.21 150.54 34.35 70.64 10 46 37 3|41.7 -27.59 142.43

3037.17 -23.20 96.49 34.35 70.83 14 14 14 2437.2 -27.58 90.58

3741.68 -25.21 150.54 34.35 70.84 10 46 37 3|41.7 -27.59 142.43

3037.17 -25.20 98.49 34.35 70.03 14 14 14 2437.2 -27.58 90.38

2503.54 -33.27 66.10 36.61 8|.68 |6 32 30 1963.5 -34.07 56.94

3243.32 -17.64 110.49 30.66 60.23 13 |1 40 2643.3 -21.47 103.45

MIO-COUR�[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

66T12563.2 SCAt 785.1 SG3 1017.0 ST 4961.2 SR 561.6 83 1204.4

RRT .8125 RRF .7992 RTF .9726 CRT .9934 CR3 -.9635 CST -.9642

S_12587.7 R23 .0133 R13 .9728 LSA 5145.8 MSA 314.3 33A 34.0

S61|2579.4 SC_ 457.| THA 2.91 EL1 5012.4 ELI 63.9 ALF 6.39

L4UqCM OAYE DEC 13 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC G 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00 LOL 81.03 VL

RP R08.49 LAP -1.82 LOP 309.20 VP

RC 318.140 GL 26.25 GAD -6.67 ZAL

PLAN[TOCEMTRIC CONIC

CS 10.198 VML 3.193

LNCH AZMTH LMCM 71ME

78.$8 10 8 56

101.44 13 11 7

76.58 10 6 58

101.44 13 11 7

110.00 19 6 54

110.00 12 7 22

DIFFERENTIAL CCmRECT|ON3

TOE 2.8753 TRA .9409 TC-16.1892 BAU 2.4812

ROE .2ROG RRA .1878 RC3 -.5806 FAU .19290

FOE 1.4232 FRA 1.8097 FC-16.3751 BSP 44164

DOE 2.6919 BItA .9595 BC316.1985 FSP 3207

DISTANCE 776.326

33.125 GAL .31 AZL 07.56 HCA

23.632 GAP -10.96 AZP 91.63 TAL

83.49 ZkP 59.62 ETS 170.97 ZAE

EARTH TO MARS

228.20 SNA 188.21ECC .21762 INC 2.4464 vl $0.254

1.75 TAp 229.95 RCA 147.25 APO 229.!S v2 26.285

61.92 (T( 175.93 ZAC 78.72 ETC 257.14 CLP 39.14

OLA 30.36 RAL 176.41RAO 6567.4 VEL 11.471PTH 1.99 VHP 4.585 DpA -.01 RAp 167.23 ECC 1.1678

L-| TIM( INJ LAY INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3884.50 -24.53 145.99 35.26 71.52 11 8 23 3064.5 -26.82 167.91

3091.39 -24.52 102.31 35.25 7|.51 14 2 38 2491.4 -26.81 94.22

3684.10 -24.53 145.9R 35.26 71.52 11 8 23 3084.5 -26.82 137.91

3091.39 -24.52 102.31 35.25 71.51 14 2 36 2491.4 -26.81 94.22

2531.67 -33.71 62.11 37.54 84.00 16 J2 5 1951.7 -$4.18 52.90

3292.22 -15.97 113.29 31.09 59.37 13 2 14 2692.2 -19.91 106.39

MIO-COURSAE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712721.2 SGR 759.6 363 985.4 ST 4846.| SR 548.5 SS 1113.0

RRT .7911RRF .7754 RTF .9727 CRT .9946 CRS -.9758 CST -.9565

$6812743.9 R23 .0076 R13 .9727 LSA 4994.0 MSA $19.4 SSA 34.9

$6112735.4 SG2 464.1 THA 2.71 EL1 4878.7 ELI 58.1 ALF 6.42

LAUNCH DATE DEC 13 19G4 FLIGHT TIN( 360.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC r.JONZC DISTANCE 780.666 EARTH TO MARS

RL 147.26 LAL .00 LOL 61.03 VL 33.133 GAL .16 AZL 87.59 HCA 229.44 SMA 188.$4 ECC .21811 INC 2.4060 vl 30.254

RP 208.$2 LAp -1.83 LOP 310.45 VP 23.R64 GAP -11.05 AZP 91.56 TAL .98 TAp 230.43 RCA 147.26 APO 229.41 V2 26.304

RC 317.035 GL 26.91 GAP -6.46 ZAL 84.90 ZAP 38.90 ETS 171.01 ZAE 60.91 EYE 175.91 ZAC 79.05 ETC 257.09 CLP 58.44

PLANETOCENTR|C CONIC

C3 10.136 VHL 5.184 OLA 2t).42 RAL |77.71RAO 6567.4 VI[L 11.468 PTH 1.99 VHP 4.648 DpA -.04 RAp 167.81ECC 1,1668

LNCH AZI4TM LNCH ?|ME L-I ?|ME INJ LAY INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.65 10 35 44 3608.05 -23.82 140.06 36.21 72.20 11 35 52 3008.1 -26.03 162.00

98.35 12 52 45 3165.39 -23.81 107.55 36.21 72.18 13 45 31 2565.4 -26.03 99.49

100.00 13 49 59 2982.16 -26.84 94.92 37.15 76.33 14 39 41 2382.2 -28.46 86.49

100.00 12 21 11 3266.32 -20.86 113.89 35.06 66.09 13 15 38 2666.5 -26.65 106.21

110.00 16 28 52 2404.38 -33.06 50.45 38.43 86.|5 17 10 16 1084.4 -54.15 49.20

110.00 11 58 47 5337.07 -14.39 115.81 31.66 56.66 t2 54 24 2757.1 -18.44 109.03

DIFFERENTIAL C_RRECTION8 MID-COURS_E EX£CUTXON ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 2.5868 TRA 1.0768 TC-18.49i5 BAt) 2.5068 SGT12855,2 SGR 735.1 SG3 948.8 ST 4715.8 SR 536.8 SS 1027.6

ROE .290�RRA .1905 RC3 -.$241FAU .18463 RRT .?664 RRF .7466 RTF .9725 CRT .gg53 CRS -.9650 CST -.946g

F0( 1.2599 FRA 1.8508 FC-15.7694 BSP 44616 SG4012876.2 R23 .0035 R13 .9726 LSA 4846.3 MSA 324.g SSA 35.6

DO( 2.6029 0RA 1.O1135 BC318.4989 FSP 3076 _112867.6 SG2 471.8 THA 2.51 EL1 4746.0 EL2 51.8 ALF 6.46
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)

LkONCN OATE DEC 13 1964 FLIGHT TIM( 362.00 ARRIVAL DATE DEC lO 1g65

HELIOCENTRIC CONIC DISTANCE 785.047 EARTH TO MARS

RL 147.2G LAL .OD LOt. 81.05 VL 33,140 GAL .04 AZL 67.83 HCA 230.89 SMA 188.47 ECC .21863 INC 2.3699 VI 30.254

RP 206.16 LAp -1.83 LOP 311.70 yp 23.8g4 GAP -11.13 AZP 91.50 TAL .20 TAp 230.90 RCA 147.26 ApO 229.67 V2 26.323

RC 317.924 GL 25.56 GP -6.27 ZAL 66.35 ZAP 38.20 ET6 171.05 ZAE 59.92 ETE 175.90 ZAC 79.34 ETC 257.04 CLP 37.76

PLAN(TO¢[NTRIC CONIC

C3 10.088 YHL 3.176 OLA 28.47 RAL 179.04 RAD 6567.4 VEL 11.466 PTH 1.99 VHP 4.712 DpA -.09 RAP 168.40 ECC 1.1660

LNCM AZNTH LNCM TIM( L-| TIM( INJ LAT INJ LONG lflJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ Z LAT |NJ 2 LONG

66.93 11 23 52 3468.92 °23.09 129.37 37.21 72.87 12 21 41 2868.9 -25.22 121.54

93.07 12 15 11 3302.82 -23.08 117.40 37.21 72.86 13 10 14 2702.6 -25.21 109.36

tOO.O0 14 28 12 2674.20 -28.35 87.25 38.61 60.09 15 16 6 2274.2 -29.42 78.61

100.00 11 53 33 3372.57 -18.03 120.49 35.17 65.74 12 49 45 2772.6 -21.15 113.09

110.00 18 48 47 2440.35 o34.14 55.02 39.31 88.17 17 27 28 1840.3 -34.02 45.77

1t0.00 11 51 26 3379.19 -12.89 118.15 32.33 56.06 12 47 45 2779.2 -17.02 111.47

DIFFERENTIAL CCIR(CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT|ON ACCURACY

TOE 2.4949 TRA 1.Z039 TC-18.7541 8AU 2.5301 SG712972.4 SGR 710.5 $63 908.6 ST 4575.Z 8R 526.6 S$ 944.4

RDE .2845 RflA .1608 RC3 -.4674 FAU .17618 RRT .7393 RRF .7176 RTF .9733 CRT .9962 CRS -.9523 CST -.9576

FOE 1.1095 FRA 1.6486 FC-15.1180 BSP 44871 $G812991.9 R23 -.0043 R13 .9733 LSA 4690.0 MSA 322.5 SSA 36.3

DOE 2.5110 BflA 1.2190 8C518.7589 F_P 2893 $G112983.1 $62 478.1THA 2.32 EL1 4605.1 EL2 45.4 ALF 6.54

LAUNCM OATE DEC _3 1984 FLIGHT TIME 364.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC CON|C

RL 147.26 LAL .00 LQL 81.03 VL

RP 208.01 LAp -1.84 LOP 312.95 VP

RC 518.808 r,L 25.21 rid °6.08 ZAL

PLANETOC(NTIlIC CCN|C

C3 10.054 VHL 3.171

LNCH AZMTH LNCH TIME

90.00 12 54 44

90.00 10 55 3

100.00 14 56 27

100.00 11 36 1

110.00 13 3 57

110,00 11 45 1

DIFFERENTIAL COmRECTI(_i8

TD( 2.4101 TRA 1.3757 TC-18.0200 BAU 2.5572

ROE .2804 RRA .1985 RC3 -.4155 FAU .16863

FOE .9952 FRA 1.9511 FC-14.5202 OSP 45657

DOE 2.4253 8RA 1.3697 8C319.0246 FSP 2671

DISTANCE 789.411 EARTH TO MARS

33.147 GAL -.11 AZL 87.68 HCA 231.95 SMA 188.60 ECC .21918 |NC 2.3550 vl 50.254

23,924 GAP -11.22 AZ1 s 91.44 TAL 359.41 TAP 231.36 RCA 147.26 APO 229.94 V2 26.341

87.84 ZAP 37.51 ET$ 171.08 ZAE 58.95 (TE 175.88 ZAC 79.85 ETC 256.99 CLP 37.09

DLA 27.50 RAL 180.38 RAD 6567.4 VEL 11.465 PTH 1.99 VHp 4.777 DPA -.15 RAp 169.01 ECC 1.1655

L-I TIM( INJ LAT INJ I.CNG INJ RT ASC INJ AZMTH INJ T|ME PO CST T|M |NJ 2 LAT INJ 2 LONG

3190.12 -26.22 110.05 38.30 78.91 15 47 54 2590.1 -27.49 101.61

5580.08 -18.55 135.98 36.68 88.22 11 54 45 2980.1 -21.35 128.42

2797.73 -29.12 81.70 39.83 82.92 15 43 5 2197.7 -29.79 72.96

5447.71 -15.87 125.03 35.62 6_.33 12 33 28 2847.7 -19.19 117.81

2398.77 -34.18 51.77 40.19 90.09 17 43 55 1798.6 -33.79 42.55

3419.43 -11.43 120.35 33.09 57.56 12 42 D 2819.4 -15.83 115.76

MID-COURSE EXECUTION ACCURACY ORO|T DETERMINATION ACCURACY

SG713126.7 3GR 697.4 663 880.4 ST 4450.1 SR 520.7 SS 897.9

RRT .7108 RRF .6936 RTF .9722 CRT .9969 CRS -.9327 CST -.9229

SG813145.2 R23 .0023 R13 .9722 LSA 4556.7 MSA 340,0 SSA 36.8

S6113136.0 662 490.3 THA 2.17 EL1 4480.2 ELI 40.5 ALF G.G5

LAUNCH DATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 207.68 LAP -1.84

RC 319.685 GL 24.85

PLANETOCENTRIC CONIC

C3 IO.036 VHL 3.166

LNCH AZNTH LNCH T|ME

90.00 13 29 9

90.00 10 31 30

100.00 15 20 42

100.00 11 22 39

110.00 17 20 29

110.00 11 39 20

FL|GHT TIME 386.00 ARRIVAL DATE DEC 14 1965

D|8TANCE 793.777 EARTH TO MARS

LOL 81.03 VL 53.155 GAL -.25 AZL 87.70 HCA 233.20 SNA 188.75 ECC .21977 INC 2.5012 vl 30.254

LOP 314.21 VP 23.953 GAP -11.30 AZP 91.38 TAL 358.60 TAp 231.80 RCA 147.25 Apo 230.21 V2 26.357

GF -5.90 ZAL 89.36 ZAP 36.85 ETS 171.11 ZAE 57.99 ETE 175.87 ZAC 79.95 ETC 256.95 CLP 36.44

DLA 26.50 RAL 181.74 RAD 6567.4 VEL 11.464 PTH 1.99 VHp 4.843 DFA -.23 RAP 169.63 ECC 1.1652

L-I TIME |NJ LAT INJ LONG INJ RT ASC |MJ AZIATH |NJ TIME PO CST TIM INJ Z LAT |NJ 2 LONG

3093.55 -27.30 103.19 40.67 82.19 14 20 43 2493.6 -28.10 94.61

5675.91 -16.03 141.88 37.26 66.34 11 32 46 3075.9 -19.09 134.54

2733.96 -29.56 77.01 40.95 85.35 16 6 16 2134.0 -29.69 68.22

3510.73 -13.97 128.75 36.26 63.30 12 21 9 2910.7 -17.45 121.68

2359.13 -34.14 48.67 41.08 91.92 17 59 49 1759.1 -33.49 59.49

3458.32 -lO.OO 122.46 33.93 57.14 12 36 59 2658.3 -14.26 115.95

DIFFERENTIAL CORRECTIONS

TOE 2.5112 "IRA 1.5325 TC-19.2549 BAU 2.5838

ROE .2754 RRA .1986 tiC3 -,5663 FAU ,16150

FOE .8540 FRA 1.9860 FC-13.9321BSP 46273

8DE 2.3276 BRA 1.5453 8C319.2584 FSP 2802

LAtJ_ICH DATE DEC 13 1964

HELIOCENTRIC C.CN|C

RL 147.26 LAL .00 LOt. 81.03 VL

RP 207.73 LAp -1.85 LOP 318.46 VP

RC 320.558 GL 24.48 GP -5.73 ZAL

PLANETOCENTR IC CONIC

C3 10.033 VHL 3.167 DLA

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

DO.DO 13 56 34 3019.45 -27.88

go.oo 10 15 5 3749.88 -13.96

100.00 15 42 58 2677.51 -29.80

100.00 11 11 42 3567.06 -12.23

110.00 17 36 35 2321.08 -34.01

110.00 11 34 16 3496.25 -8.59

DIFFERENTIAL C.(_RflECT|C_IS

TOE 2.2087 TRA 1.6963 TC-19.4722 BAU 2.6121

ROE .2715 RRA .2006 RC3 -.3202 FAU .15493

FDE .7252 FRA 2.0197 FC-13.3691 BSP 46701

DOE 2.2255 BRA 1.7081 BC319.4748 FSP 2682

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT13262.3 3GR 680.5 SG3 848.4 ST 4297.8 SR 512.5 SS 827.0

RRT .6621 RRF .6628 RTF .9720 CRT .9973 CflS -.9046 CST -.9033

SG_13280.0 R23 -.0015 R13 .9720 LSA 4392.5 MSA 549.5 SSA 57.4

36113270.6 SG2 497.3 THA 2.01 EL1 4328.0 EL2 57.6 ALF 6.78

"L_GHT TIME 368.00 ARR|VAL DATE DEC 16 1985

D%STANCE 798.145 EARTH TO MARS

33.162 GAL

23.981 GAP -11.39 AZP 91.32 TAL

90.92 ZAP 36.20 ETS 171.13 ZAE

-.40 AZL 87.73 HCA 254.45 SMA 168.87 ECC .22039 INC 2.2685 vl 30.254

V2 26.373

CLP 35.81

25.49 RAL 183.12 RAD 6567.4 VEL 11.464 PTH 1.99 VHP 4.910 DPA -.35 RAP 170.26 ECC 1.1651

INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

97.64 41.89 84.81 14 46 34 2419.5 -28.30 89.20

146.32 37.89 65.11 11 17 35 3149.9 -17.20 139.15

72.83 42.03 87.53 16 27 16 2077.5 -29.82 64.05

132.02 37.02 62.51 12 11 9 2967.1 -15.81 125.06

45.71 41.98 93.67 18 15 14 1721.1 -35.13 36.56

124.49 34.66 56.79 12 32 33 2896.3 -12.91 118.03

MID-COURSE EXECUTION ACCURACY ORBIT D(TERMIHAT|ON ACCURACY

SG713404.4 SGR 666.2 SG3 818.9 ST 4139.9 9R 505.7 SS 765.9

flRT .6529 RRF .6317 RTF .9719 CRT .9970 CRS -.8676 CST -.8794

S6813420.9 R23 -.0049 RI3 .9719 LSA 4225.0 MSA 360.2 SSk 37.g

S6113411.5 SG2 504.4 THA 1.86 EL1 4170.5 EL2 39.1 ALF 6.94

357.78 TAp 232.24 RCA 147.24 APO 230.49

57.05 ETE 175.86 ZAC 80.24 ETC 256.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 13 1964 FLIGHT TIN[ 370.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC DISTANCE 80Z,513 EARTH TO HARS

RL 147.26 LAL .OO L04. 81.03 YL 33.170 GAL -.55 AZL 87.76 HCA 255.71 SNA 189.00 ECC .22104 INC 2.2368 vl 30.254

RP 2DT.60 LAP -1.85 LOP 316.72 VP 24.008 GAP -11.47 A ZP 91.26 TAL 356.95 TAp 232.66 RCA 147.22 APO 230.76 VZ 26.368

RC 321.425 GL 24.11 GP -5.57 ZAL 92.50 ZAP 35.57 ETS 171.16 ZAE 56.12 ETE 175.66 ZAC 80.55 ETC 256.83 CLP 35.19

PLANETOCENTRIC CONIC

C5 10.O46 VHL 3.199 DLA 24.46 RAL 194.52 RAD 8567.4 VEL 11.464 PTH 1.99 VHP 4.976 DpA -.45 RAp 170.91ECC 1.1653

LHCH AZMTN LNCH TIME L-! TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO C$T TIM INJ Z LAT IMJ 2 LONG

90.00 14 20 36 2956.16 -26.16 93.24 43.05 67.10 15 9 54 2356.2 -28.29 64.57

90.00 10 E 9 3813.70 -lZ.10 150.09 58.68 64.20 11 5 42 5215.7 -15.47 143.05

100.00 16 3 E 2825.97 -29.89 69.00 43.10 69.55 16 46 49 2026.0 -29.63 60.21

100.00 !1 2 25 3818.13 -10.57 135.00 37.89 61.88 12 Z 44 3019.1 -14.25 128.14

110.00 17 $E 13 8284.36 -$3.81 42.86 42.91 95.35 16 30 17 1684.4 -32.7D 53.80

110.00 11 29 43 3533.48 -7.20 126.48 35.83 56.49 lZ 28 ST 2933.5 -11.56 120.09

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 2.1037 TRA 1.8$71 TC-19.830T BAU 2.8_7 SG713830.0 SCAt 853.2 SG3 787.4 ST 3979.8 $R 499.9 SS 711.5

RDE .2983 I_A .80_2 RC3 -.2735 FAU .14783 RRT .U12 RRF .5886 RTF .9715 CRT .9957 CRS -.8185 CST -.8493

FOE .9013 FRA 2.0487 FC-18.7481BSP 47|83 _13645.8 823 -.0074 8]3 .9715 LSA 4056.4 NSA 372.6 SSA 38.3

BOE E.120T lIRA 1.8780 BC318.8328 F8P 2581 S61$3538.1Sr_ 511.6 THA 1.72 EL1 4010.8 EL2 46.1 ALF 7.13

LAUNCH DATE DEC 13 11H_4 FLIGHT TIME $72.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC C_AIC

RL 147.28 LAL .00

Im Z07.48 LAP -t.85

RC 38£.296 GL 23.72

PLAN[TOCENTRIC CONIC

C3 10.078 VHL 3.174

LNCH AZNTH LNCH TIN[

90.D0 14 42 3F

90.00 9 51

100.00 19 22 20

100.00 10 54 20

110.00 16 T 33

110.00 11 28 37

DIFFERENTIAL C(_RR(CTIGNS

TDE 1.9852 TRA R.0450 TC-19.7638 8AU 2.6824

ROE .2962 RRA .2038 RC3 -,2288 FAU .14118

FOE .4909 FRA 2.0783 FC-12.1303 Blip 47838

BOE 2.0129 BRA 2.0551 8C319.7649 F3P 2477

EARTH TO MARS

236.97 SMA 189.14 ECC .22173 INC 2.2059 vl 30.254

356.10 TAp 235.07 RCA 147.20 APO 231.07 VZ 26.402

55.21ETE 175.85 ZAC 60.82 (TC 256.77 CLP 34.58

DISTANCE 606.882

LOL _1.03 Yr. 53.178 GAL -.71AZL 87.79 HCA

LQP 31T.98 VtP 24.034 GAP -11.56 AZP 91.20 TAL

6P -3.42 ZAL 94.12 2AP 34.98 ET6 171.16 ZN[

DLA 23.42 HAL 185.82 RAD 6567.4 VIEL 11.466 PTH 1.99 VHp 5.047 OPA -.57 RAP 171.57 ECC 1.1658

L-I TIN[ INJ LAT |NJ L_N6 INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2899.S2 -28.3t 89.10 44.18 89.17 15 30 56 2299.5 -28.12 80.44

3871.54 -10.38 153.45 39.58 83.50 10 $5 53 3271.3 -13.84 146.50

2578.01 -28.88 65.44 44.18 91.42 17 5 18 1878.0 -_1.34 56.67

34_8.26 -8.88 137.78 36.65 8t.37 11 55 28 3068.3 -12.74 131.O0

8248.84 -33.55 40.12 43.86 88.85 18 45 2 1648.8 082.23 31.14

3570.21 -5,81 126.42 39.92 58.26 IZ 25 T 2970.2 -10.21 122.00

MID-COURSI[ EvlrCUTJON ACCURACY ORBIT DET[RNINATION ACCURACY

SGT1_SD,3 SA;R 842.3 St,,3 757.3 6T 3816.8 SR 495.3 SS 667.6

RflT .5885 RRF .$853 RTF .9712 CRT .9929 CRS -.7573 C$T -.8144

$688_74.4 823 -.0087 813 .9712 LSA 3896.9 NSA 386.9 SSA 38.7

$4;113864.3 $62 519.1 THA 1.59 EL1 3648.3 EL2 58.4 ALF 7.34

LAUNCH DATE DEC 13 1964 FLIGHT TIM( 374. O0 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CONIC DISTANCE 811.252

RL 147.29 LAL .00 LOL 61.03 VL 35.185 GAL -.87 AZL 87.82 HCA 238.23 SNA

RP 2DT.36 L&P -t.95 LOP 319.24 VP 24.059 GAP -11.64 AZP 91.15 TAL 555.24 TAp

RC 323.141 GL 83.33 GP -5.28 ZAL 95.77 ZAP 34.35 ETS 171.20 ZAE 54.31 ETE

PLAN[TOCENTRIC CONIC

C3 1D.124 VNL 3.198 OLA 22.36 RAt. 167.34 RAD 659T.4 VEL 11.468 PTN 1.99 VNP

LNCN A_ATH Lk_M TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 3 11 2847.51 -29.30 85.30 45.32 91.07 15 SO 38

90.00 9 42 5 3925.45 -8.71 156.54 40.58 62.95 10 47 31

tOO.O0 19 40 47 2532.83 -29.74 62.08 45.26 93.18 17 22 59

100.00 10 47 11 3TI5.38 -T.44 140.42 39,89 60.96 11 49 6

110.00 18 28 84 2214.35 -33.24 37.48 44.84 98.49 18 59 29

110.00 11 21 58 3909.80 -4.43 130.33 38.05 56.07 12 21 59

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.8922 TRA 2.2282 TC-19.8849 8AU 2.8888 $GT13788.2 SGR 632.5 Sd;3 728.2

ROE .2949 MtA .2047 RC3 -.1888 FAU .13483 RRT .5556 RRF .5306 RTF .9709

FDE .3913 FRA 2.0999 FC-11.5302 8SP 48115 SCA613802.7 RE5 -.0116 813 .9709

BOE 1.9007 BRA 2.2378 8C319.8658 FSP 2382 S9113792.6 SG2 525.7 THA 1.46

LAUNCH DATE DEC 13 lSHS4 FLIGHT TIM( 576.00

EARTH TO MARS

189.27 ECC .22246 IMC 2.1758 Vl 30.254

235.47 RCA 147.17 Apo 231.58 V2 26.416

175.84 ZAC 81.10 (TC 256.72 CLP 33.99

5.117 DpA -.72 RAp 172.24 ECC 1.1666

PO CST TIM INJ 2 LAT INJ 2 LONG

2247.5 -27.85 76.66

5325.4 -12.27 149.66

1932.8 -28.98 53.36

3115.4 -11.25 133.71

1614.4 -31.71 28.58

3006.6 -8.96 124.04

ORBIT DETERMINATION ACCURACY

ST 3650.5 SR A91.3 SS 629.0

CRT .9881CRS -.6790 CST -.7715

LSA 3714.7 NSA 403.0 $SA 38.9

EL1 3682.6 EL2 75.0 ALF 7.58

ARRIVAL DATE DEC 24 1965

HELIOCENTRIC COLIC DISTANCE 815.621 EARTH TO MARS

NL 147.28 LAL .00_I.X3L 81.03 VL 33.193 6AL -1.03 AZL 87.85 HCA 239.49 SNA 189.41 ECC .22322 INC 2.1467 vl 30.254

ItP 207.29 LAP -1.88 LOP 320.50 VP 24.083 GAP -11.73 AZP 91.09 T_- 554.37 TAP 233.86 RCA 147.15 APO 231.70 V2 26.428

RC 523.91)0 6L 22.82 GP °5.14 ZAL 97.45 ZAP 33.77 ET8 171.22 ZSE 53.43 ETE 175.83 ZAC 81.38 ETC 256.66 CLP 33.42

PLAHETOCEN1111C C_NIC

C$ 10.181 VHL 3.182 DLA 21.28 RAL 188,76 RAO 6567.4 VEL 11.471 PTH 1.99 VHp 5.187 DpA -.87 RAP 172.92 ECC 1.1677

LNCH AZMTH LNCH TIN[ L-! TIN( INJ LAT INJ L(_iG INJ RT ASC JNJ AZIATH INJ TZME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 18 22 41 2798.99 -28.19 61.75 46.46 92.85 16 9 20 2199.0 -27.49 73.15

90.00 9 33 57 3978.80 -7.11 159.46 41.66 62.52 10 40 15 3376.6 -10.74 152.65

100.00 16 58 32 2489.92 -L_.53 58.91 46.36 94.84 17 40 2 1869.9 -28.55 50.24

100.00 10 40 47 3780.91 -5.92 142.96 41.01 60.65 11 43 28 3160.9 -9.79 136.30

!10.00 18 3T _ 2180.83 -32.87 34.95 45.85 99.95 19 15 41 1580.8 -31.15 26.13

110.00 11 16 28 384E.78 -3.06 132.23 39.24 55.94 12 19 11 3042.8 -7.51 125.97

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY OR6I T DETERMINATION ACCURACY

TOE 1.7987 TRA 2.4205 TC-19.9158 BALI 2.7134 SGT13910.2 STA 624.4 SG3 696.6 ST 3489.9 SR 488.6 SS 601.6

ROE .2940 RRA .2055 RC3 -.1454 FAU .12839 RRT .321688F .4957 RTF .9706 CRT .9804 CRS -.5902 CST -.7273

FOE .2634 FRA 2.1192 FC-10.9070 BSP 46614 S6813924.3 R23 -.0152 813 .9705 LSA 3550.0 NSA 420.3 SSA 39.0

BOE 1.7963 8RA 2.4292 8C319.9163 FSP 2295 64;115914.1 SG2 552.6 THA 1.34 EL1 3522.7 ELZ 95.4 ALF 7.82

Z057



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 207.18 LAP -1.85

RC 324.833 GL 22.50

PLANETOCEMTRIC CONIC

C3 10.277 VHL 3.208

LNCH AZMTH LNCH TIME

90.00 15 41 21

90.00 9 26 41

100.00 17 15 44

100.00 10 34 59

110.00 18 51 51

110.00 11 15 21

FLIGHT TIME 378.00 ARRIVAL DATE DEC 26 1965

DISTANCE 819.990 EARTH TO MARS

LOL 81.03 VL 33.201GAL -1.19 AZL 87.88 HCA 240.75 SMA 189.55 ECC .22403 INC 2.1181 vl 30.254

LOP 321.77 VP 24.106 GAP -11.81AZP 91.04 TAL 353.48 TAp 234.24 RCA 147.09 Apo 232.02 V2 26.439

GP -5.01 ZAL 99.14 ZAP 33.19 ET9 171.23 ZAE 52.56 ETE 175.83 ZAC 81.66 ETC 256.61CLP 32.86

DLA 20.19 RAL 190.19 RAO 6567.4 VEL 11.475 PTH 1.99 VHP 5.259 DpA -1.04 RAp 173.61ECC 1.1691

L-| TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZMTH INJ TIME PO CST T|M [NJ 2 LAT INJ 2 LONG

2753.24 -27.99 78.42 47.62 94.51 16 27 15 2153.2 -27.07 69.87

4025.73 -5.56 162.23 42.82 82.19 10 33 46 3425.7 -9.24 t55.49

2448.92 -29.26 55.89 47.48 96.41 17 58 33 1848.9 -28.06 47.29

3805.29 -4.44 145.41 42.20 60.41 11 38 25 3205.3 -8.34 138.80

2148.20 -32.46 32.47 46.90 101.35 19 27 39 1548.2 -30.56 23.77

3678.77 -1.68 134.11 40.49 §5.85 12 16 40 3078.8 -6.15 127.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8504 TRA 2.6175 TC-19.9312 8AU 2.7384 8G714030.2 SGR 617.5 SG3 669.9 ST 3329.2 SR 486.6 $8 581.7

ROE .2642 RRA .2058 RC3 -.1064 FAU .12213 RRT .4869 RRF .4601RTF .9702 CRT .9688 CRS -.4897 CST -.5817

FDE .1913 FRA 2.1315 FC-10.2888 BSP 49073 86814043.8 R23 -.0149 R13 .9702 LSA 3385.9 MSA 439.3 SSA 39.0

80E 1.6714 8RA 2.6256 BC319.931§ FSP 2201 $G114033.5 862 539.2 THA 1.23 EL1 3362.5 EL2 119.3 ALF 8.07

LAUNCH DATE DEC 13 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 28 1965

HELIOCENTR|C CCICIC DISTANCE 824.358

RL 147.28 LAL .00 LCX. 81.03 VL 33.209 GAL -1.36 AZL 87.91 HCA 242.02 SI4A 189.59 ECC .22488

RP 207.08 LAP -1.85 LOP 323.03 VP 24.128 GAp -11.90 AZP 90.98 TAL 352.58 TAp 234.60 RCA 147.04

RC 325.671 GL 22.07 GP -4.88 ZAL 100.86 ZAP 32.64 ETS 171.24 Z/_E 51.70 ETE 175.82 ZAC 81.93

PLAN(TOCENTR|C CON|C

C3 10.384 VHL 3.222 DLA 19.09 RAL 191.62 RAD 6567.4 VEL 11.479 pTH 2.00 VHp 5.332 DpA -1.22

LNCH AZNTN LNCN TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

90.00 15 59 21 2709.79 -27.71 75.27 48.80 96.05 16 44 31 2109.6

90.00 9 20 8 4073.34 -4.04 164.91 44.05 61.95 10 28 1 3473.3

100.00 17 32 27 2409.59 -28.93 53.02 48.63 97.89 18 12 36 1809.8

100.00 10 29 43 3848.78 -2.97 147,81 43.46 60,24 11 33 52 3248.8

110.00 19 6 9 2118.44 -32.01 30.10 47.98 102.69 19 41 25 1516.4

110.00 11 12 30 3714.69 -.31 155.98 41.80 55.82 12 14 25 3114.7

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.3293 TRA 2.8227 TC-19.9088 BAU 2.7637 SG714150.1 SGR 611.7 SG5 641.8

RDE .2830 RRA .2060 RC3 -.0694 FAU .11607 RRT .4521 RRF .4242 RTF .9697

FOE .1029 FRA 2.1427 FC3-9.6771 8SP 49506 S6814165.3 R25 -.0167 R13 .9697

BOE 1.5521 BRA 2.8302 8C319.9089 FSP 2110 $6114152.9 SG2 545.5 THA 1.12

EARTH TO MARS

INC 2.0903 vl 30.254

APO 232.35 V2 26.449

ETC 236.35 CLP 32.31

RAp 174.31 (CC 1.1709

INJ 2 LAT INJ 2 LONG

-25.38 66.78

-7.76 158.20

-27.53 44.49

-6.91 141.24

-29.93 21.51

-4.79 129.76

ORBIT OETERM|NATION ACCURACY

ST 3175.0 8R 485.3 SS 570.1

CRT .9520 CRS -.3781CST -.6354

LSA 3228.9 NSA 462.0 SSA 38.9

EL1 3208.5 EL2 146,9 ALF 8.30

LAUNCH OATE DEC 13 t964 FL|GHT TIME 382.00 ARRIVAL DATE OEC 30 1965

HELIOCENTRIC CONIC DISTANCE 828.724 EARTH TO MARS

RL 147.26 LAL .00 LOL 81.03 VL 33.217 GAL -1.53 AZL 87.94 HCA 243.28 SMA 189.84 ECC .22578 INC 2.0631 vl 30.254

RP 207.00 LAP -1.84 LOP 324.30 VP 24.149 GAP -11.98 AZP 90.93 TAL 351.67 TAp 234.95 RCA 146.98 APO 232.70 V2 26.459

RC 326.303 GL 21.83 GP -4.78 ZAL 102.59 ZAp 32.09 ETS 171.25 ZAE 50.86 ETE 175.81 ZAC 82.20 ETC 256.50 CLP 31,78

PLANETOCENTR|C CONIC

C3 10.312 VHL 3.242 DLA 17.98 RAL 193.06 RAD 6567.4 VEL 11.485 pTH 2.00 VHp 5.406 DpA -1.42

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT %NJ LONG INJ RT ASC |NJ AZMTH INJ T|ME PO CST TIM

90.00 18 16 46 2666.32 -27.38 72.28 50.00 97.53 17 I 15 2068.5

90.00 9 14 10 4119.78 -2.35 167.50 45,35 61.79 10 22 50 3519.8

100.00 17 48 44 2371.76 -26.54 50.27 49.81 99.28 18 28 16 1771.8

100.00 10 24 53 389t.57 -1.52 150.16 44.78 60.14 11 29 45 3291.6

110.00 19 20 13 2085.52 -31.53 27.82 49.10 103.98 19 54 59 1485.5

110.00 11 9 53 3750.57 1.06 137.85 45.16 55.85 12 12 24 5150.6

RAP 175.02 ECC 1.1730

INJ 2 LAT INJ Z LONG

-26.05 63.86

-6.30 160.84

-26.96 41.82

-5.48 143.61

-29.29 19.33

-3.43 131.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

TDE 1.4057 TRA 3.0352 1C-19.8427 8AU 2.7686 SGT14266.3 SGR 607.1 SG5 614.5 ST 3050.2 SR 484.9 SS 565.7

ROE .2866 RRA .2057 RC3 -.0346 FAU .11017 RRT .4174 RRF .5884 RTF .9692 CRT .9287 CRS -.2661 CST -.5977

FOE .0227 FRA 2,1487 FC3-9.0737 8SP 49986 S6814279.2 R23 -.0183 R15 .9692 LSA 3082.2 MSA 485.7 SSA 38.6

BOE 1.4308 BRA 3.0422 6C319.8428 FSP 2025 S61_4268.5 SG2 551.6 THA 1.02 EL1 3063.6 EL2 177.8 ALF 8.48

LAUNCH DATE DEC 13 1964 FLIGHT TIME 384.00 ARRIVAL DATE JAN 1 1966

HELIOCENTRIC COIMIC TO MARS

RL 147.26 LAL .00 L04. 81.03 VL 35.224 GAL 2.0364 vl 30.254

RP 206.93 LAp -1.84 LOP 325.56 VP 24.169 GAP -12.08 A ZP 90.88 TAL 350.74 TAp 235.29 RCA 146.91 Apo 235.05 V2 26.467

RC 327.330 GL 21.19 GP -4._5 ZAL 104.34 ZAp 51.56 ETS 171.26 ZAE 50.02 ETE 175.81 ZAC 82.47 ETC 256.45 CLP 31.25

PLANETOCENTR IC CONIC

DISTANCE 833.089 EARTH

-1.71 AZL 87.96 HCA 244.55 SMA 189.98 ECC .22672 INC

C3 10.663 VHL 3.263 OLA 16.86 RAL 194.50 RAD 6567.4 VEL 11.491 pTH 2.00 VHP 5.481DFA -1.62 RAp 175.74 ECC 1.1755

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZIATH [NJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

90.00 16 33 42 2628.60 -26.99 69.44 51.24 98.90 17 17 30 2028.6 -25.48 61.09

90.00 9 8 42 4165,28 -1.08 170.04 46.71 61.70 10 18 8 3565.3 -4.86 163.40

100.00 18 a 39 2335.30 -28.11 47.65 51.02 100.60 18 45 54 1735.3 -26.36 39.28

100.00 10 20 27 3933.81 -.09 152.48 46.16 60.11 11 26 0 3333.8 -4.07 145.95

110.00 19 34 5 2055.44 -31.01 25.63 50.26 105.16 20 8 21 1455.4 -28.62 17.25

110.00 11 7 29 3766.43 2.43 139.72 44.58 55.89 12 10 36 3186.4 -2.06 133.52

DIFFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY oRBIT DETERM|NAT|ON ACCURACY

TOE 1.2801TRA 3.2552 TC-19.7312 BAU 2.8127 SGT14377.5 $GR 605.4 $G5 586.9 ST 2898.5 SR 485.1 SS 567.7

ROE .2689 RRA .2052 RC3 -.0015 FAU .10428 RRT .3824 RRF .3526 RTF .9684 CRT .8974 CRS -.1335 CST -.5677

FOE -.0355 FRA 2.1518 F_3-8.4667 BSP 50444 SGI814590.2 R25 -.0198 R13 .9684 LSA 2948.6 NSA 512.1 SSA 38.2

BOE 1.3080 BRA 3.2817 9C319.7312 FSP 1941 96114379.4 SG2 557.5 THA .92 EL1 2931.0 EL2 211.6 ALF 8.59

2058



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCH DATE DEC 13 1964

HELIOCENTR|C CONIC

RL 14T.26 LAL .00

RP 20G.SS LAP -1.83

nC 328.152 ;L 20.73

PLANETGH_ENTR|C CONIC

C3 10.83T VHL 3.292

LNCH AZNTH LNCH TIl_ r

SO.OR 16 50 11

SO.O0 9 3 41

100.OO 18 20 lZ

100.00 10 19 20

110.00 1R 47 45

110.00 11 3 16

FLIGHT TIM( 386.00 ARRIVAL DATE JAN 3 1966

DISTARCE 837.451 EARTH TO MARS

LOL 81.03 VL 33.232 GAL -1.89 AZL 87.99 HCA 245.81 $44A 190.12 ECC .22771 INC 2.0103 vl 30.254

LOP 326.83 VP 24.188 GAP -1Z.1T AZP 90,82 TAL 349.81 TAp 235.62 RCA 146.83 APO 233.42 V2 26.474

GP -4.54 ZAL 106.09 ZAP 31.04 [T8 171.27 2AE 49.20 ETE 175.80 ZAC 82.74 ETC 256.40 CLP 30.74

OLA 15.74 RAL 195.93 RA0 6547.4 V(L 11.499 PTH 2.00 VHP 5.556 DpA -1.84 RAp 176.47 ECC 1.178A

L-I TIME IN/ LAT INJ LOHG INJ RT AGE INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2590.46 -28.59 G6.73 52.50 100.19 17 33 21 1990.5 -24.86 58.46

4210.04 .38 172.54 48.13 61.69 10 13 51 3610.0 -3.42 185.91

2300.12 -27.85 45.14 52.26 101.84 18 58 33 1700.1 -25.73 36.86

3R75.81 1:33 154.77 47.60 60.13 11 22 36 3375.6 -2.65 148.25

2028.19 -30.47 23.52 51.45 106.30 20 21 32 1426.2 -27.94 15.24

3822.31 3.80 141.G0 48.08 56.00 12 8 39 3222.3 -.69 135.39

01FFER(NTIAL COIR(CTIQN6

TOE 1.1318 TRA 3.481_1 TC-19.5963 BAU 2.8373

RDE .2T20 RItA .2043 RC5 .08t)0 FAU .01N_T

FOE -.1221 FRA 2.1304 FC5-7.8818 9SF 50896

BiDE 1.1863 MA 3.4881 K519.3836 FSP 1881

LAUe4CH DATE DEC 13 15)44

HELIOCENTRIC CONIC

RL 14T._ LAL .(lid

RP 2OS.81 LAP -1.83

RC SER.DTO GL 20.26

PLAN[TOC_NTRIC CONIC

C3 ll.03T VHL 5.522

LNCH AZNTH L.NCH TXM[

90.00 17 6 18

90.00 8 39 1

100.00 1R 53 27

100.00 10 12 31

110.00 20 1 14

110.00 11 5 14

DIFFERENTIAL CORRECTIONS

TOE 1.021T TRA 3,TIT4 TC-19,5980 DAU 2.8622

RDI[ .2TST RRA ,2031 RC3 ,0674 FAU .09517

FOE -.1R63 FRA 2.1439 FCS-T.3084 BSlP 51555

BOG 1.0582 BRA 5.7229 BC319.3961 FSP 1780

MID-COURSE EvrCUTION ACCURACY ORBIT OETERNINATIC_ ACCURACY

SGT14488.4 Sr, R G00.7 SG3 580.6 ST 2781.5 SIR 486.2 $$ 574.1

RRT .5479 RIIF .3173 RTI r .9677 CRT .8564 CRS -.0492 CST -.5525

$8814500.8 R23 -.0213 R13 .9677 LSA 2830.4 NSA 538.7 SSA 37.7

$8114489.9 SGZ 563.1 ?HA .83 EL1 2812.7 EL2 248.2 ALF 8.58

FLIGHT TIME 398.00 ARRIVAL DATE JAN 5 1963

DISTANCE 841.810 EARTH TO MARS

81.05 VL 35.240 GAL -2.07 AZL 88.02 HCA 247.08 SMA 190,27 ECC .22873 INC 1.9847 vl 30.254

LOP 528.10 VP 24.206 GAP -t2.28 AZP 90.7T TAL 548.85 TAp 255.93 RCA 146.74 APO 233.?9 V2 26.480

GP -4.44 ZAL 107.86 ZAP 30.54 ET8 171.27 ZA[ 48.39 [TE 175.79 2AC 83.01 ETC 256.35 CLP 30.25

DLA 14.61RAL 19T.ST RAID 6367.4 V(L 11.506 PTH 2.00 VHP 5.633 DpA -2.06 RAp 177.21ECC 1.1816

L-| TIME INJ LAT INJ lONG INJ RT ARC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2533.80 -28.09 64.15 53.80 101.41 17 48 50 1953.8 -24.26 55.96

4254.20 1.T9 175.00 49.61 61.73 10 9 56 3654.2 -2.01 168.38

2_84J.18 -2T.15 42.74 53.54 103.01 19 13 13 1666.2 -25.O9 34.54

401T.04 2.73 157,04 49,09 60,22 11 19 28 5417.0 -1,25 150,32

111117.78 -29.91 21.50 52.69 107.38 20 54 31 1397.8 -2T.24 13.33

5858.19 5.16 143.48 47.58 56.16 12 7 52 3258.2 .68 137.26

MID-COURSI[ EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

KT14598.1 SIR 598.8 S_3 554.8 ST 2684.2 SR 487.8 $S 584.S

RRT .SS39RIIF .2822 RTF .9668 CRT .8045 CR$ .048T EST -.5493

SGI14680.2 RZ$ -.0229 R13 .9668 LSA 2731.7 MSA 566.3 SSA 37.0

SG114899.8 ST_ 568.5 THA .T4 ELI 2713.0 EL2 286.7 ALF 8.41

LAUNCH DATE DEC 13 1664 FLIGHT T|ME 390.00 ARRIVAL DATE JAN T 1966

HELIOCENTRIC CONIC

RL 14T.86 L4L .00

RP 206.TT LAP -1.62

RC SES.T64 GL 1R,T9

PLAN(TOCENTRIC CONIC

C3 11.263 VHL 3.356

LNCH AZMTH LNCH TIME

90.00 1T 21 59

90.00 8 54 42

1OO.OO 18 50 23

100.00 10 8 3R

110.00 20 14 30

110.00 11 1 21

DIFFERENTIAL C.ORRECTION5

TOE .8906 TRA 3.95R4 TC-19.1TET BAU 2,8R$9

ROE .8808 RRA .2014 RC3 .0854 FAU .09T84

FOE -.2441 FRA 2.1_0 FC3-$.7523 9SP 51824

ROE .933T BRA 3.9545 BC319,1729 FSP 1703

DISTANCE 046.166 EARTH TO MARS

LOL 61.05 Vb 33.249 GAL -2.25 AZL 88.0_ HCA 248.35 SMAI90.41 ECC .22984 INC 1.9596 VI 30.254

LOP 329.37 VP 24,223 GAP -12.3S AZ1P 90.72 TAL 347.89 TAp 236.24 RCA 146.65 ApO 234.18 V2 28.486

GP -4.34 ZAL 109.62 ZAP 30.05 ETS 171.28 EkE 47.60 ETE 175.78 ZAC 83.28 ETC 256.30 CLP 29.76

DLA 13.48 RAL 198.79 RAD 6567.4 VEL 11.51T PTH 2.01 VHP 5.711 DPA -2.30 RAp 177.96 ECC 1.1054

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2518.52 -25.60 61.66 55.13 102.54 18 3 58 1918.5 -23.61 53.57

42RT.81 ,3.19 177.44 51.15 61.85 10 6 20 3697.8 -.60 170.81

2233.41 -26.63 40.44 54.85 104.11 19 27 37 1633.4 -24.42 32.33

4058.15 4.12 159.31 50.64 60.37 11 16 37 3456.1 .14 152.78

1970.23 -29.35 19.58 53.96 108.39 20 47 20 1370.2 -26.54 11.49

36R4.10 G.52 145.38 49.15 56.37 12 6 15 3294.1 2.06 139.14

MID-CouRSE (XECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGTI4T04.9 SGR 597.6 SG3 509.5 ST 2609.6 SR 490.1 SS 595.8

RRT .Z803RRF .247T RTF .9658 CRT .7414 CflS .1357 CST -.5601

$881471T.1 R25 7.0246 R13 .9658 LSA 2655.9 MSA 591.7 SSA 36.S

$GI14TOS.R SGZ 573.6 THA .65 EL1 2635.1 [L2 325.T ALF 8.05

LAUNCH DATE DEC 13 11N_4 FLIGHT TIME 392.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CONIC

RL 14T.E$ LAL .00

RP 205.73 LAP -1.81

RC 330.5R5 6t.. 19,30

PLAN[TOCENTRIC CONIC

CS 11.516 Vt4L 3.594

LNCH AZMTH LNCH TIME

90.00 IT 37 22

90.00 8 30 40

100.00 19 S 2

1OO.OO 10 5 40

110.00 20 2T 34

110.00 10 3R 38

DIFFERENTIAL CCNRECTION$

TOE .TSTO TRA 4.2091 TC-18,9153 BAU 2,Rl19

ROE .2835 RRA .1995 NC5 .1074 FAD .0825R

F0E -.2963 FRA 2.1235 FC_-$.2089 BDP 52259

BOG .8091 BRA 4.2138 BC318.913T FSP 1626

DISTANCE 850.518 EARTH TO MARS

LOL 01.05 VL 35.256 GAL -2.43 AZL 88.07 HCA 249.62 _4A 190.56 ECC .23099 INC 1.9349 vl 30.254

LOP 330.64 MP 24.238 GAP -12.45 AZP 90.67 TAL 346.91 TAp 236.53 RCA 146.54 APO 234.58 VZ 26.490

relP -4.24 ZAL 111.3R ZAP 29.56 (T$ 171.28 Z/ME[ 46.81 ETEIT5.77 ZAC 83.54 ETC 256.25 CLP 29.29

DLA 12.55 RAL 200.22 RAD 6567.4 VEL 11.528 PTH 2.01VHP 5.791DpA -2.54 RAp 178.72 ECC 1.1895

L*! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

2484.5T -25.0T 59.33 56.49 103.61 18 18 46 1884.6 -22.95 51.31

4340.9R 4.57 179.86 52.74 62.02 10 3 1 3741.0 .60 173.22

2201.R1 -26.08 38.25 56.20 105.15 19 41 44 1601.8 -23.75 30.23

4095.98 5.49 I81.36 52.23 60.57 11 13 59 3499.0 1.53 155.02

1945.55 -20.?5 17.T1 55,27 109,35 20 59 $8 1343.5 -25.84 9.?4

3950.01 7.87 147.28 50.T7 56.63 12 5 8 3330.0 3.43 141.01

NID-COURSlE EXECUTION ACCURACY ORDIT D[TERHINATION ACCURACT

58T14910.1SGR 597.1 SG3 484.7 ST 2538.4 SIR 493.0 SS 608.4

RRT .2475 RRF .2141RTF .9646 CRT .6668 CR$ .2127 CST -.5825

STA_14822.1 R23 -.0258 _13 .9646 LSA 2603.7 HSA 614.6 SSA 35.5

S8114810.8 $62 578.5 THA .57 EL1 257g.8 EL2 364.3 ALF 7.47

2059



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 206.70 LAP -1.81

RC 331.403 GL 18.82

PLANETOCENTRIC CONIC

C3 11.799 VHL 3.435

LNCH AZMYH LNCH TIME

90.00 17 $2 26

90.00 8 48 54

100.00 19 19 24

100.00 10 2 35

110.00 20 40 27

110.00 10 $8 2

FLIGHT TIRE 394.00 ARRIVAL DATE JAN 11 1966

OISTANCE 854.866 EARTH TO MARS

LOt. 81.03 VL 33.265 _AL °2.64 AZL 88.0g HCA 250.89 SHA 190.71 ECC .23219 INC 1.910S vl 30.254

LOP 331.90 VP 24.253 GAp -12.5S AZP 90.63 TAL 345.92 TAp 236.81 RCA 146.43 Apo 234.99 V2 26.493

GP -4.15 ZAL 113.16 ZAp 29.09 (TS 171.27 ZA( 46.04 ETE 175.76 ZAC 83.80 ETC 256.21 CLP 28.82

DLA 11.23 RAL 201.63 RAD 6567.4 VEL 11.541 PTH 2.01 VHP 5.871 DpA -2.80 RAP 179.49 ECC 1.1942

L-I TIM( [NJ LAT INJ LONG ZNJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2451.91 -24.83 57.09 57.89 104.61 18 33 18 1851.9 -22.28 49.14

4883.78 s.g4 182.27 54.38 62.26 g 59 57 3783.8 2.18 175.60

2171.35 -25.52 36.16 57.5g 106.11 lg 55 36 IS71.3 -23.07 28.22

4139.57 6.84 163.82 53.88 60.83 11 11 35 3539.6 2.90 157.25

1917.76 -28.15 15.94 56.62 110.24 21 12 25 1317.8 -25.14 8.06

3968.93 9.21 149.20 52.44 56.93 12 4 8 3365.9 4.79 142.90

DIFFERENTIAL C_RECTION6 MID-COURSE EXECUTION ACCURACy

TOE .8227 TRA 4.4673 TC-18.6171 BAU 2.9367 SG714912.0 SGR 597.2 SG3 460.6

ROE .2914 RRA .1972 RC3 .1291 FAU .OTTSO RRT .2154 RRF .1610 RTF .9633

FOE -.3440 FRA 2.1086 FC3-S.8867 BP 52708 86814924.0 RZ3 -.0275 R13 .9633

BO( .887S BRA 4.4716 80318.8178 FSF 1552 SG,114912.6 SG2 583.1 THA .SO

LAUNCH OAT( OEC 13 1984 FLIGHT TIM( 396.00

HELIOCENTRIC CJ3NIC OISTANC( 659.Z08

RL 147.28 LAL .00 LOt. 81.03 VL 33.273 GAL -Z.84 AZL 88.11 HCA 252.15 SMA 190.86 ECC .23345 INC 1.8866

RP Z08.88 LAP -1.60 LOP 333.17 VP 24.267 GAP -12.65 AZP 90.58 TAL 344.92 TAp 237.07 RCA 146.30 APO 235.41

RC 382.208 GL 18.32 GP -4.07 ZAL 114.92 ZAP 28.84 (78 ITI.Z7 ZAE 45.27 (T( 175.75 ZAC 84.06 ETC 256.16

PLAN_TOCENTRIC CONIC

C3 12.112 VHL 3.480 OLA 10.11 RAL 203.03 RAO 6567_5 V(L 11.554 PTH 2.02 VHp 5.952 OPA -3.06 RAP 180.27

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT IHJ LONG INJ RT ASC |HJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT

90.00 18 7 9 2420.50 -23.97 54.96 59.32 105;54 18 47 30 1820.5 -21.61

90.00 8 43 21 4428.21 7.27 184.67 56.07 62.58 9 57 8 3826.2 3.54

100.00 19 33 30 2142.01 -24.95 34.16 59.01 107.01 20 9 12 1S42.0 -22.39

100.00 9 59 42 4179.93 8.17 166.07 55.58 61.15 11 9 22 3579.9 4.26

110.00 20 53 7 1892.87 -27.§§ 14.25 56.01 111.08 21 24 40 1292.9 -24.44

110.00 10 56 34 4001.83 10.54 151.13 54.16 57.29 12 3 16 3401.8 6.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TO( .4885 TRA 4.7309 TC-18.2966 BAU 2.9627 $GTISOI4.0 SGR 597.7 SG3 437.1

ROE .2980 RRA .1945 RC3 .1486 FAU .07255 RRT .1838 RRF .1484 RTF .9817

FOE -.3888 FRA 2.0853 FC3-5.1857 BSP 53109 3¢,815025.9 R23 -.0292 R13 .9617

BIDE .5708 ORA 4.7349 BC316.2972 FSP 1476 S61|5014.4 SG2 587.5 THA .42

ORBIT DETERMINATION ACCURACY

ST 2533.9 SR 496.4 SS 620.8

CRT .5829 CRS .2816 CST -.6122

LSA 2578.6 MSA 633.8 $SA 34.6

EL1 2550.7 EL2 400.7 ALF 6.68

ARRIVAL DATE JAN 13 1966

EARTH TO MARS

Vl 30.254

V2 26.495

CLP 28.37

[CC 1.1993

INJ 2 LONG

47.09

177.98

26.31

159.47

6.46

144.79

ORBIT DETERMINATION ACCURACY

ST 2534.0 SR 500.3 SS 632.3

CRT .4918 CflS .3426 C6T -.646§

LSA 2578.8 MSA 648.0 SSA 33.7

ELI 2546.3 EL2 433.5 ALF 5.71

LAUNCH DAlE OEC 13 1964

HELiocENTRiC CONIC

RL 14?.26 LAL .00

RP 206.67 LAP -1.79

RC 333.009 GL 17.83

PLANETOCENTRIC CONIC

C3 12.457 VHL 3.529

LNCH AZMTH LNCH TIME

90.00 18 21 36

90.00 8 40 2

100.00 tg 47 20

100.00 9 58 59

110.00 21 5 38

110.00 10 55 13

FLIGHT TIME 3g8.00 ARRIVAL DATE JAN 15 1966

OISTANCE 863.545 EARTH TO MARS

LOt. 81.03 VL 33.281 GAL -3.04 AZL 88.14 HCA 253.42 SMA 191.01 ECC .23476 INC 1.8629 vl 30.254

LOP 334.44 VP 24.279 GAP -12.75 AZP 90.53 TAL 343.90 TAp 237.33 RCA 146.16 APO 235.85 v2 26.497

GP -3.98 ZAL 116.67 ZAp 28.19 ETS 171.27 ZAE 44.52 ETE 175.74 ZAC 84.32 ETC 256.12 CLP 27.93

DLA 9.01RAL 204.43 RAG 6567.5 VEL 11.569 PTH 2.02 VHp 6.035 OpA -3.33 RAP 181,05 ECC 1.2050

L-I TIME [HJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2390.33 -23.41 52.93 60.79 106.40 19 1 27 1790.3 -20.94 45.13

4468.30 6.59 187.06 57.81 62.91 9 54 30 3868.3 4.8g 180.34

2113.80 -24.38 32.27 60.46 107.85 20 22 34 1513.8 -21.71 24.49

4220.06 9.49 168.33 57.33 61.52 11 7 19 3620.1 5.61 161.69

1866.92 -26.98 12.64 59.43 111.86 21 36 45 1268.9 -23.75 4.gs

4037.71 11.85 153.06 55.92 57.70 12 2 51 3437.7 7.50 146.69

DIFFERENT1AL CORRECTIONS

TOE .3498 TRA 5.0049 TC-17.9431 BAU 2.9883

ROE .3053 RRA .1914 RC3 .185g FAU .06768

FOE -.4242 FRA 2.0602 FC3-4.7036 6SP 53545

60E .4643 ORA S.0086 BC317.9439 FSP 1408

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15113.4 $GR 598.7 SG3 414.0 ST 2560.7 SR 504.6 SS 642.0

RRT .1532 RRF .1168 RTF .g599 CRT .3971 CRS .8956 CST -.6831

S6616125.3 R23 -.0308 R13 .9698 LSA 2606.1 MSA 656.7 SSA 32.8

S6115113.7 SG2 591.6 THA .35 ELI 2568.8 EL2 461.6 ALF 4.62

LAUNCH OATE OEC i3 1964 FLIGHT TIN( 400.00 ARRIVAL DATE JAN 17 1966

HELIOCENTRIC _IC DISTANCE 867.875

RL 147.26 LAL .00 LCX. 81.03 VL 33.289 GAL -3.25 AZL 68.16 HCA 254.69 Si4A

RP 206.67 LAp -1.77 LOP 335.71 VP 24.291 GAP -12.86 AZP 90.49 TAL 342.87 TAP

RC 333.807 8t. 17.33 GP -3.91 ZAL 118.41 ZAP 27.75 ETS 171.26 ZA( 43.78 ETE

pLAN(TOCENTRIC CONIC

C3 12.838 VHL 3.583 DLA 7.91 RAL 205.81 RAO 6567.5 VEL 11.585 PTH 2._3 VHP

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT

90.00 18 35 46 2361.37 -22.84

90.00 8 36 54 4510.09 9.87

100.00 20 0 55 2068.72 -23.80

100.00 9 54 26 4259.98 10.77

110.00 21 17 52 1645.92 -26.37

110.00 10 $3 59 4075.54 15.15

DIFFERENTIAL C_RRECTION$

TOE .2127 TRA 5.2852 TC-17.5659 BAU 3.0142

ROE .3133 RRA .1879 RC3 .1612 FAU .06298

FOE -.4577 FRA 2.0303 FC3-4.2463 6SP 55956

BDE .3787 BRA 5.2886 6C317.5648 FSP 1338

EARTH TO MARS

191.15 ECC .25615 INC 1.8398 vl 30.254

237.57 RCA 146.01 APO 236.30 V2 26.497

175.72 ZAC 84.59 ETC 256.08 CLP 27.50

6.119 DpA -3.60 RAp 181..85 ECC 1.2112

INJ L_G INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

51.00 62.28 107.21 19 15 7 1761.4 -20.27 45.27

189.46 59.59 63.33 g 52 5 5910.1 6.21 182.69

50.46 61.94 108.64 20 35 42 1486.7 -21.04 22.76

170.60 59.12 61.95 11 5 26 3660.0 6.94 163.91

11.11 60.68 112.59 21 48 38 1245.9 -23.07 3.50

155.05 57.72 58.18 12 1 52 3473.5 8.84 148.60

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT15209.4 SGR 600.0 SG3 391.6 ST 2610.0 SR 509.2 SS 649.9

RRT .1254 RRF .0857 RTF .9577 CRT .3025 CRS .4434 CST -.7178

S6815221.2 R23 -.0529 R13 .9577 LSA 2656.3 MSA 660,7 SSA 31.8

$6115209.6 $62 595.4 THA .28 ELI 2614.7 EL2 484.5 ALF 3.S0

2060



JPL TM 3_100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 13 1964

HELIOCENTRIC CONIC

RL 14T.26 LAL .00

RP 206.G6 LAP -1.76

RC 334.601GL IG.62

PLAIM[TOCENTRIC CONIC

CS 13.251VNL 3.640

LNCN AZI4TH LNCH TIN(

90.00 18 49 59

gO.DO 8 33 58

100.00 ZO 14 15

100.00 9 52 3

110.00 21 Z9 56

110.00 10 52 51

FLIGHT TIN( 402.00

DISTANCE 872.198

LOL 81.03 YL 35.297 GAL -3.4S _ZL 86.18 HCA 255.96 SNA

LOP 536.96 VP 24.301 GAP -12.95 AZP 90.44 TAL 541.85 TAp

GP -3.83 ZAL 120.14 ZAP 27.33 ETS 171.25 zAE 43.04 EYE

ARRIVAL DATE J4N 19 196S

EARTH TO MARS

191.31ECC .25759 INC 1.8166 vl 30.254

257.79 RCA 145.85 APO 236.76 VZ 25.496

175.71ZAC 84.84 ETC 256.05 CLP 27.08

DLA 6.62 RAL Z07.18 RAO S567.5 VI[L 1|.603 PTH 2.OS VHp

L-I TIN( INJ LAY INJ LONG INJ RT ASC INJ AZHTH INJ TIN(

2336.61 -22.27 49.17 63.81 107.96 19 28 32

4551.56 11.15 101.86 61.43 63.79 9 49 49

2060.75 -23.23 20.?5 65.46 109.37 20 46 35

4299.66 12.03 172.8_ 60.96 62.43 11 3 42

1821.86 -25.T8 9.67 66.37 113.27 22 0 20

4109.30 14.42 |57.04 59_,56 58.67 12 1 20

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

TO[ .0744 TItA $.574R TC-17.1654 BAU 3.04|0 $GT|5305.0 SGR 601.6 SG3 360.8

ROlE .SR|R RRA .184| RC3 .$R44 FAt) .OS|ST ItRT .0_46 RNF .0§$8 RTF .9153

FOE -.41_ FRA 1.0977 FC_.-$.Rt33 BgP S4647 36815317.6 R23 0o0540 R13 .9553

DOE .3304 liRA 5.5772 lIC317.t$DS FSP IL_ $61|5505.D SG2 SiD.9 THA .21

LAUNCH DATE DEC 13 1964 FLIGHT TIME 404.00

HELIOCENTRIC CO¢IC DISTANCE 876.524

RL 147029 LAL .O01_L 81.05 VL 55.505 GAL 75.67 AZL 88.2t HCA 257.23 SNA

RP 20Q.6R LAP -1.75 LOP 3_1.25 V1D 24.510 GAp -|3.07 AZP 90.40 TAL 340.78 TAP

tic 335,390 r_L 16.3R 6P -3.79 ZAL 121.05 ZAP 1_.91 ET3 171.24 2AE 42.52 ETE

PLANETOCENTRIC CONIC

CS 11.T03 VHL 3.702 DLA 5.75 RAiL 208.54 RAO 6567.5 VEL 11.625 PTH 2.04 VHp

LNCH AZlITH LNCH TINS L-| TIME INJ LAT INJ t.QNG INJ RT ASC INJ AZI4TH INJ TIN(

90.00 19 3 15 2307.05 -21.70 47.45 65.57 108.65 19 41 42

90.00 8 31 10 4592.73 12.39 194.26 63.30 64.32 9 47 45

IOO.OO 20 27 19 Z055.91 -1_.90 27.12 65.01 110.04 21 1 15

100.00 R 49 48 45_.11 15.27 175.15 66.84 62.97 11 2 7

120.00 21 41 40 1902.8£ -25.21 0.30 63.88 125.89 22 11 50

110.00 10 51 48 4144.96 15.67 159.04 61,47 59.25 12 0 55

DIFF(flENTIAL CGRRECTION$ MID-COURSE EXECUTION ACCURACY

TO( -.0642 TRA 5.8706 TC-16.745R BAU 3.0680 86T155R8.D S4;R 605.6 SG3 548.5

ROE .$512 lIRA .1799 RC5 .2056 FAU .05398 RRT .OGG4 RRF .0_65 RTF .9525

FOE -.5105 FRA 1.9605 FC_-5.4040 BDP 54715 $G915410.5 R25 -.0369 R13 ,9525

801[ .5374 BRA 5.8753 BC316.7471 FSP 1201 861|5598.T _ DOZ.3 THA .15

6.204 DPA -3.89 RAP 182.65 ECC 1.2181

PO CST TIM INJ 2 LAT INJ 2 LONG

1735.6 -19.61 41.50

5951.6 7.52 185.04

1460.6 -20.37 21.11

6699.7 8.25 166.12

1225.9 -22.41 2.14

3509.3 10.17 150.52

ORBIT DETERMINATION ACCURACy

37 2679.6 SR 514.S SS 655.5

CRT .2106 CRS .4650 CST -.7507

LSA 2727.4 NSA 660.1 SSA 30.9

EL1 2602.1 EL 2 502.3 ALF 2.40

ARRIVAL DATE JAN 21 1966

EARTH TO MARS

191.46 ECC .25911 IN(: 1.7968 vl 50.254

258.01RCA 145.68 APO 257.24 VZ 26.494

175.69 ZAC 65.10 (TC 256.01CLP 26.67

6.291 OPA -4.18 RAP 183.46 (CC 1.2255

PO CST TIN INJ 2 LAT INJ Z LONG

1707.1 -16.95 39.63

3992.7 8.80 187.39

1455.9 -19.72 19.56

5759.1 9.54 168.34

1202.6 *21.76 .84

$545.0 11.48 152.45

ORBIT DETERMINATION ACCURACY

ST 2766.6 Sit 519.5 SS 658.2

CRT .|254 CR6 65221CST -.7799

LSA 2815.4 NSA 656.0 ssA 2R.9

EL1 2767.4 EL2 515.4 ALF 1.67

LAUNCH DATE DEC 13 196A FLIGHT TIN( 406.00

HELIOCENTRIC CONIC

RL 14?.R6 LAL .DO

RP 206.72 LAp -1.74

RC 356.176 _L 15.62

PLAN[TOCENTRIC CONIC

C3 14.195 VHL 3.768

LNCN AZI4TH LNCH TIN(

90.00 1R 16 55

90.00 6 28 52

100.00 20 40 6

100.00 9 47 41

110.00 21 55 27

110.00 10 SO 51

DISTANCE 880.820

LOL 81.03 VL 35.314 GAL -3.89 AZL 68.23 HCA 258.50 SHA

LOP $59.52 VP 24.319 GAP -15.19 AZP 90.35 TAL SS9.T1 TAp

GP -3.69 ZAL 123.54 2AP 26.50 ETS 171.23 2AE 41.61 ETE

ARRIVAL DATE JAN 25 1966

EARTH TO MARS

191.61 ECC .24069 INC 1.7715 vl 60.254

238.21 RCA 145.49 APO 237.TS V2 26.491

175.67 ZAC 85.66 ETC 255.R6 CbP 25.27

OLA 4.70 RAL 209.86 RAO 6567.6 VEL 11.644 PTH 2.04 VHP

L-| TIN( INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TINS

2201.63 -21.14 45.78 66.96 109.29 19 54 37

4653.60 15.55 196.67 65.22 64.90 9 45 46

2012.19 -22.09 25.58 66.59 110.66 21 13 40

4570.52 14.47 177.44 64.77 63.55 11 0 39

1782.75 -24.65 7.01 65.43 114.47 22 23 9

4180.52 16.90 161.07 65.40 59.84 12 D 62

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.2024 1WA 6.1752 TC-16.31-18 BAU 3.0958 _715490.5 SGR 605.7 SGS 527.9

ROE .3412 RRA .1752 RCS .2150 FAU .04952 RRT .0592 RRF -.0021RTF .9496

FOE -.5307 FRA 1.R186 FC3-5.0204 BSP 55100 S6815502.4 R25 -.0394 R11 .9493

BOE .SRGT BRA 6.1777 BC516.5152 FSP 1154 S61|5490.6 SG2 605.2 THA .09

LAUNCH DATE DEC 13 1964 FLIGHT TIN( 400.00

HELIOCENTRIC CONIC DISTANCE 885.118

RL 14T.26 LAL .00 LOL 81.05 VL 55.322 GAL -4.12 AZL 08.25 HCA 259.77 SHA

Rff 206.T5 LAP -1.72 LOP 540.79 VIP 64.326 GAP -15.50 AZP 90.51TAL 558.64 TAp

RC 339.957 GL 15.35 _p -5.62 ZAL 125.21 ZAp L_.11ET$ 171.22 ZAE 40.90 ETE

PLAN(TOCENTRIC CONIC

CS 14.710 VHL 3.858 OLA 5.69 RAL 211.E1RAO 6567.6 VEL 11.667 PTH 2.05 VHp

LNCH AZI4TH LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT AS(: INJ AZHTH INJ TIN(

90.00 tB 29 40 L_57.48 -20.59 44.22 68.56 109.08 20 7 17

90.00 9 26 3 4674.17 14.71 199.08 67.18 65.53 9 43 57

100.00 20 52 45 1999.50 -21.54 24.15 60.19 111.24 21 25 53

100.00 R 45 41 4417.29 15.64 179.74 66.73 64.19 10 59 18

110.00 22 4 53 1763.69 -24.10 5.80 67.01 115.01 22 34 17

110.O0 I0 50 0 4215.95 18.10 163.11 65.58 60.50 1_ 0 16

DIFFERENTIAL CDRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3401 TRA 6.491MS TC-15.8644 BAt) 5.1241 SG715580.7 SGR 608.0 365 507.7

ROE .3517 RRA .1701RC3 .2227 FAU .04524 RflT .05_9 RRF -.0500 RTF .9455

FOE -.5473 FRA 1.8750 FC5-2.6595 B_P 55456 $6815592.5 R25 -.0422 R13 .9455

BIDE .4092 BRA 6.4908 8¢515.0660 FSP 1069 S6115580.7 662 608.0 THA .03

6.379 DPA -4 46 RAP 184.28 ECC 1.2556

PO CST TIM INJ 2 LAT INJ 2 LONG

1681.7 -13.51 38.24

4033.D 10.06 169.75

1412.2 -19.09 18.08

6776.5 10.80 170.57

1162.6 -21.14 659.62

5560.5 12.77 154.40

ORBIT DETERMINATION ACCURACY

ST 2867.5 SR 525.0 SS 658.5

CRT .0456 CRS .5558 CST -.8046

LSA 2916.7 NSA 650.0 SSA 29.0

ELI 2867.4 ELI 524.5 ALF .47

ARRIVAL DATE JAN 25 196G

EARTH TO MARS

191.76 [CC .24235 1144( 1.7489 Vl 30.254

256.41 RCA 145.29 APO 230.24 V2 26.488

175.65 ZAC 85.62 ETC 255.95 CLP 25.87

6.468 DpA -4.79 RAP 165.11 ECC 1.2424

PO CST TIN INJ 2 LAT INJ 2 LONG

1657.5 -17.69 56.74

4074.2 11.28 192.08

1309.6 -18.47 16.69

3817.5 12.04 172.80

1163.7 -20.53 350.47

5615.9 14.04 156.$6

ORBIT OETERHINATION ACCURACY

ST 2978.5 Sit SSO.6 SS 656.1

CRT -.0292 CRS .5863 CST -.8252

LSA 3026.1 MSA 642.6 SSA 25.1

EL1 2976.5 EL2 530.4 ALF 179.69

2061



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 13 1984 FLIGHT 7114( 410.00 ARRIVAL DATE JAN ZT 1966

HELIOCEHTRIC CONIC

RL 14T.28 LAL .DO

RP 2O6.TI LAP -1.71

RC 33T.738 GL 14.83

PLANETOCENTRIC CONIC

C3 1S.3DI VHL 3.91E

LNCH AZMTH LNCM TIME

90.0O 19 42 2R

90.DO 9 Z3 41

100.00 21 $ S

tOO.OO 9 43 48

110.00 E2 16 8

110.D0 10 48 18

DIFFERENTIAL CCRR[CTION8

TOE -.4787 TRA 8.ROll TC-1§.4100 BAU S,1537

ROE .5829 RRA .1148 RC3 o2288 FAU .04107

FOE -.5601 FRA 1.9ESS FC3-2.5229 Bill SSTRO

80( .SOOT 8RA 6.8111 BCS15.4117 FlIP lOOS

DISTANCE 869.406 EARTH TO MARS

LOL 81.03 VL 33.330 GAL -4.35 AZL 88.27 HCA 281.04 SNA 191.92 ECC .24408 INC 1.7268 vl SO.IS4

LON 342.08 VP 24.$32 GAP -15.42 AZP 90.27 TAL 337.$5 TAp 238.58 RCA 145.07 APO 238.78 VZ 26.488

GP -S,51 24: 128.88 ZAP 25.72 [TS 171.21 Zk( 40.21 (TE 175.63 ZAC 85.88 ETC 255.92 CLP 25.49

DLA E.85 RAL 212.52 MAD 6567.6 VEL 11.691 PTH 2.06 VHP 6.S59 DpA -5.1D RAp 185.94 ECC 1.2519

L-| TIME INJ LAT INJ LONG INJ RT ASC INd AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2284.44 -20.05 42.74 70.22 110.43 20 19 43 1634.4 -17.09 35.32

4714.42 15.88 201.51 69.18 66.21 9 42 16 4114.4 12.48 194.48

1911.0t -21.01 22.76 89.62 111.77 21 37 51 1368.1 -17.87 15.37

4458.00 18.77 182.06 68.74 64.89 10 SS 4 3856.0 13.25 175.04

1745.84 -23.S8 4.66 68.61 115.50 22 45 13 114S.6 -19.93 3S7.39

4251.21 19.27 165.18 67.40 61.20 12 O 4 3881.2 15.28 1S8.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT18069.5 S_ 81D.S SG3 288.1 ST 3096.9 SR S38.4 SS 650.8

RRT -.0127 RRF -.0570 RTF .9410 CRT -.0949 CR8 .8139 CST -.8428

S_15681.4 R2S .0451 R13 -.9410 LSA $146.3 MSA 634.2 SSA 27.3

S8115869.5 SG_. 610.S THA 179.97 EL1 3097.4 (L2 533.9 ALF 179.03

LAUNCH DATE DEC 13 1984 FLIGHT TIM( 412.00 ARRIVAL DATE JAN 29 1966

H(LIOCENTR|C CDNIC DISTANCE 893.683 EARTH TO MARS

RL 147.26 LAL .DO LOL 81,03 VL 33.339 GAL -4.58 AZL 88.$0 HCA 262.30 SMA 192.07 ECC .24589 INC 1.7048 V1 30.254

RP 208.84 LAP -1.8R I._ 345.$5 V1P 24.$37 GAP -13.55 AZP 90.23 TAL 3SG.4S TAP 238.75 RCA 144.64 APO 239.30 V2 26.477

RC 388.506 GL 14.$4 GP -3.49 ZAL 128.48 ZAP 25.$5 ETS 171.20 ZAE $9.52 ETE 175.$0 ZAC 86.13 ETC 255.90 CLP 28.12

PLAN(TOCENTIIIC CONIC

CS 18.930 VHL 3.991DLA

LNCH AZMTH LN(H TIME L-[ T|N( |NJ LAT [NJ LONG 1NJ RT ARC INJ AZMTH INJ TIME

90.00 19 SS 2 2212.58 -19.52 41.35 71.69 110.93 20 31 55

90.00 • 21 27 4734,58 18.91 205.94 71.22 86.94 9 40 41

100.00 21 17 9 1947.7| -20.4R 21.47 71.48 112.26 21 49 37

100.00 9 42 2 4494.44 17.86 184.39 70.78 65.63 10 56 56

110.00 22 27 9 1728.59 -23.08 3.$9 70.23 115.95 22 SS §8

110.00 10 48 31 4288.52 20_4| 167.27 89.48 61.96 11 59 57

DIFFERENTIAL CCRRECTION8 MIO-COUR82 EXECUTION ACCURACY

TDE -.8183 TRA 7.1399 TC-14.8457 IAU 5.1834 8GT157S8.2 8GR 813.1 SG3 289.1

ROE .5747 RRA .1887 RCS .2838 FAU .05702 RRT -.0373 RItF -.0833 RTF .936D

FOE -.5890 FRA 1.7095 FC5-2.0118 B_P $8111 SG815768.2 fl23 .D484 R13 -.9360

ROE .7212 8flA 7.1417 6C514.8478 FSP 941 $8t1S756.2 SG2 812.7 THA 179.92

1.85 RAt. 213.81 RAD 8567.8 VEL 11.718 PTH 2.06 VHP 6.652 DpA -5.42 RAp 186.78 ECC 1.2622

PO CST TIM INJ 2 LAT INJ 2 LONG

1612.6 -16.50 33.98

4184.4 13.64 196.79

1347.7 -17.29 14.13

3894.4 14.42 177.28

1128.6 -19.40 355.38

3686.3 16.50 160.32

ORBIT DETERMINATION ACCURACY

ST 3220.8 sR 542.2 SS 842.7

CRT -.1531 CflS .6389 CST -.8568

LSA 3269.3 MSA 628.7 SSA 26.5

EL1 3221.9 EL2 535.6 ALF 178.48

LAUNCH DATE DEC 13 1964

HELI(_d_ENTRIC CONIC

RL 147.26 LAL .DO

RP 206.90 LAp -1.87

NC 538.274 GL 13.R8

PLANETOCENTRIC CONIC

C3 16.6D3 VHL 4.0TS

LNCH AZ14TH LNCH TIME

gO.DO 20 7 21

90.00 8 19 20

tOO.D0 21 29 O

lOO.O0 g 40 21

110.00 22 ST 58

110.00 10 47 33

FLIGHT TIME 414.00 ARRIVAL DATE JAN 31 1966

DISTANCE 897.948 EARTH TO MARS

LOt. 81.03 VL 33.347 GAL -4.82 AZL 88.32 HCA 263.$7 SMA 192.22 ECC .24779 INC 1.6830 V1 $0.2§4

L(_ $44.60 VP 24.341 GAP -13.68 AZP go. IS TAL 335.33 TAp 238.90 RCA 144.59 APO 239.65 V2 26.470

GP -3.43 ZAL 130.08 ZAP 24.98 ETS 171.18 ZAE 38.85 ETE 175.58 ZAC 86.39 ETC 255.88 CLP 24.76

DLA .88 RAL 215.09 RAD 6587.7 VEL 11.747 PTH 2.07 VHp 8.746 Opk -S.74 RAp 187.63 ECC 1.2732

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2191.92 -19.01 40.04 73.38 111.39 20 43 53 IS91.8 -15.94 32.72

4795.97 _7.95 208.36 73.30 87.73 9 3g 14 4194.0 14.77 199.18

1928.42 -19.99 20.28 73.16 112.70 22 1 g 1328.4 -16.74 12.9T

4882.80 18.92 188.73 72.67 66.42 10 $5 54 3932.6 15.$7 179.54

1712.55 -22.80 2.59 71.68 116.36 23 6 31 1112.6 -1R.87 355.44

4521.25 21.51 169.$6 71.35 62.77 11 59 54 3721.2 17.69 162.33

DIFFERENTIAL C_RRECTIONS

TIDE -.TSSS TRA 7.4778 TC-14.4_98 BAU 3.2145

ROE .387Q RRA .1324 tiC3 .2884 FAU .03SOS

FOE -.5747 FRA 1.7114 FC3-1.7258 BSP 56409

DOE .846R 8flA 7.4794 8C314.4818 FSP 879

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G713841.2 S_ 615.6 SG3 250.7 ST 3346.5 SR $48.0 SS 632. O

RflT -.0812 RRF -.1089 RTF .9299 CRT -.2049 CRS .6623 CST -.8676

S8815855.2 R23 .0521 fl13 -.9299 LSA 3893.7 NSA 617.3 SSA 25.8

$8115841.3 8G2 814.6 THA 179.86 ELI 3348.5 EL2 536.1 ALF 178.03

.AUNCH DATE DEC 13 1964 FLIGHT TIN( 416.00 ARRIVAL DATE FEB 2 1966

HELIOCENTRIC C_IC DISTANCE 902.201

RL 147.28 LAL .DO LOL 81.03 VL 33.353 GAL -S.O7 AZL 88.34 I_A 264.84 SMA

RP 206.97 LAP -1.88 lOP 34S.86 VP 24.344 GAP -15.81 AZP 80.15 TAL 334.21 TAP

RC 540.039 84. 15.58 r,P -3.38 ZAL 131.65 ZAP 24.63 ETS 171.17 ZN[ 38.18 ETE

PLAN(TOCENTRIC CONIC

C3 17.328 VHL 4.183 DLA -.28 RAIL 218.35 RAID 6587.7 VEL 11.778 PTH 2.08 VHP

LNCH AZ14TH LMCH 7114( L-| TIME INJ LAT INJ i.(_IG INJ RT ASC IHJ AZI4TH

R0.00 20 18 23 2172.20 -18.52 38.82 73.29 111.81

gO.DO 8 17 18 4833.26 18.95 208.84 75.41 68.55

100.00 21 40 58 1910.22 -18.30 19.12 74.86 113.11

100.00 9 30 47 4570.47 19.93 189.09 74.98 67.25

110.00 22 48 35 1887.52 -22.14 1.66 73.55 116.74

110.00 10 47 19 4353.83 22.58 171.50 73.88 68.82

DIFFERENTIAL CCRRECT|ONS

TOE -.8900 TRA 7.8245 TC-14.O|Z8 BAU 3.2468

ROE .4000 RRA .1438 RC3 .2383 FAU .02916

FOE -.576R FRA I.R4R8 FCS-l.438R 89P 56888

ROE .9757 8flA 7.8259 8C514.0148 FSP 818

EARTH TO MARS

1g2.38 (CC .24g76 INC 1.6612 vl 3D.284

239.05 RCA 144.38 APO 240.43 V2 28.462

178.$5 ZAC 86.63 (TC 253.86 CLP 24.41

M|D-COURSE EX(CUT|ON ACCURACY

SGT13924.5 Sr, R 618.6 SG3 232.8

RRT -.D843 RRF -.1338 RTF .9225

SG815936.S R23 .DS39 R13 -.9226

S8115924.6 $82 618.4 THA 179.81

6.841 DpA -8.07 RAP 188.49 ECC 1.2882

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2D 35 37 1572.2 -15.40 31.53

9 37 $2 4233.3 15.87 201.51

22 12 28 1310.2 -16.21 11.88

10 34 57 3970.5 16.68 181.80

28 16 33 1097.3 -18.37 354.56

1| 5g 5§ $755.8 18,85 184.35

ORBIT OETERNINATION ACCURACY

ST $478.1 SR 553.8 SS 618.8

CRT -.2507 CRS .6837 CST -.8764

LSA 3518.6 MSA 609.1 SSA 25.1

EL1 $475.g EL2 535.7 ALF 177.68

2062



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUMCH DATE DEC 13 1964

HELIOCENTRIC EC441C

RL 147.26 LAL .00

RF 207.04 LAp -1.$4

RC 340.800 GL 12.91

PLANET(_ENTRIC CONIC

C3 18.107 VHL 4.255

LNCH AZMTH LNCH TIME

90.00 20 31 15

90.00 8 15 24

100.00 21 52 2

100.00 9 37 18

110.00 22 58 59

110.00 10 46 49

PLIGHT TIME 418.00 ARRIVAL DATE FEB 4 1966

DISTANCE 906.440 EARTH TO MARS

LOL 61.05 VL 33.564 GAL -5.32 AZL 88.$G HCA 266.10 SMA 192.54 ECC .25182 INC 1.6586 Vl 30.254

LOP 547.13 VP 24.346 GAP -13.94 AZP 90.11 TAL 333.08 TAp 259.16 RCA 144.05 Apo 241.02 V2 26.453

GP -3.32 ZAL 155.19 ZAP 24.28 ETS 171.15 ZAE 37.52 ETE 175.52 ZAC 89.90 ETC 255.84 CLP 24.06

DLA -1.20 RAL 217,59 RAO 65G7.7 VEL 11.811 PTH 2.09 VHp 6.939 OPA -6.40 RAp 169.36 ECC 1.2980

L-I TIME |NJ LAT INJ LONG 1NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2153.89 -18.05 37.86 77.03 112.20 21 7 8 1553.7 -14.88 30.42

4872.21 19.90 211.30 77.55 69.49 9 38 36 4272.2 16.92 203.89

1895.10 -19.04 18.06 76.58 113.49 22 23 35 1293.1 -15.70 10.86

4608.03 20.90 191.45 77,14 68.13 10 54 G 4008.0 17.75 184.08

1683.49 -21.71 .80 75.24 117.08 23 27 3 1083.5 -17.90 353.74

4390.41 23.G0 173.88 75.86 64.52 12 O 0 5790.4 19.98 166.39

DIFFERENTIAL C_RRECTIONS

T0(-1.0259 TRA 8.179G TC-13.5489 BAU 3.2798

ROE .4134 RRA .1585 RE3 .2591 FAU .02537

FOE -.5785 FRA 1.5892 FC3-1.2130 BSP 56921

BOG 1.1060 BRA 8.1608 0CS19.5490 FSP 757

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG716005.7 $GR 621.3 SG3 215.4 ST 5598.6 SIR 559.5 SS 603.3

RRT -.I06G _ -.1579 RTF .9138 CRT -.2911 CRS .7042 CST -.6028

S8816017.7 RZ3 _0806 R13 -.9138 LSA 3642.0 MSA 801.5 SS4 24.4

$Gl16005.8 _M;Z 617.8 THA 179.76 EL1 3602.3 EL2 534.7 ALF 177.33

LAUNCH DATE DEC 13 1964 FLIGHT TIN( 420.00 ARRIVAL DATE FEB 6 1966

HELIOCENTRIC CON|C

RL 147.26 LAL .00

RP 207.13 LAP -1.62

RC $41.558 GL 12.44

PLANETOCENTRIC CONIC

C3 18.943 VML 4.352

LNCN AZ1MTH LNCH TIME

90.00 20 42 50

90.00 8 13 35

100.00 22 3 12

100.00 9 35 54

110.00 23 9 11

11D.00 10 49 24

OISTkNCE 910.664

LOL 81.03 VL 33.372 GAL -5.58 AZL 88.38 HCA 267.37 SMA 192.89 ECC .25398

LOP 348.39 VP 24.347 GAP -14.09 AZP 90.07 TAL 331.93 TAp 239.29 RCA 143.75

GP -3.27 ZAL 134.71 ZAP 23.94 ET9 171.13 ZNE 36.88 ETE 175.49 ZAC 87.16

EARTH TO MARS

1NC 1.6181 vl 30.254

APO 241.63 V2 26.444

ETC 255.83 CLP 23.73

DLA -2.11 RAL 218.81 RAID 8_7.8 VI[L 11.846 PTH 2.10 VHP 7.038 OpA -6.74

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIM

2136.26 -17.59 56.56 ?8.78 112.55 21 18 26 1536.3

4910.82 20.80 213.77 79.73 70.34 9 35 25 4310.8

1877.03 -18.60 17.07 78.32 113.83 22 34 29 1277.0

4645._ 21.83 199.83 79.32 69,08 10 53 19 4045.5

1670.44 -21.30 .01 76.95 117.39 23 37 2 1070.4

4424.84 24.59 175.83 78.07 65.47 12 0 8 3824.6

MID-COURSE EXECUTION ACCURACY

SGT18088.2 Sr_ 824.1 SG3 198.6

RRT -.1282 RIM r -.1813 RTF .9034

S8816098.3 RL_ .0658 R13 -.9034

SG116088.4 SGZ 818.9 THA 179.71

DIFFERENTIAL CORRECTIONS

TOE-1.1612 TRA 8.5444 TC-13.0851 BAU 3.3143

ROE .4274 RRA .1308 RCS ,2387 FAU .02187

FOE -.5730 FRA 1.3129 FC3 -.9903 BSP 57147

BOG 1.2373 BRA 8.5454 8C313.0873 F_P 699

RAp 190.23 ECC 1.$118

INJ _ LAT INJ 2 LONG

-14.59 29.38

17.93 206.27

-15.23 9.90

18.79 18G.3G

-17.46 352.99

21.07 168.45

ORBIT DETERMINATION ACCURACY

ST 3722.3 SR 565.1SS 565.5

CRT -.3269 CRS .7235 CST -.8875

LSA 3783.5 M$A 594.4 $SA 29.7

ELI 3727.0 EL2 553.4 ALF 177.10

LAUNCH DATE DEE 13 1984

HELIOCENTRIC CONIC

RL 147.26 LAL .OO

RP 207.22 LAP -1.60

RC 342.314 GL 11.99

PLANETOCENTRIC CONIC

C3 19.840 VHL 4.454

LNCN AZNTH LNCH TIME

90.00 20 54 11

gO.DO 8 11 51

100.00 22 14 8

100.00 9 54 35

110.00 23 19 11

110.00 10 46 1

PLIGHT TIME 422.00 ARRIVAL DATE FEB 8 1966

DISTANCE 914.873 EARTH TO MARS

LOt. 81.05 VL 53.381 GAL -5.84 AZL 68.40 HCA 268.63 SMA 192.85 ECE .25622 INC 1.5966 vl 30.254

LOP 349.66 VP 24.546 GAP -14.23 AZP 90.04 TAL 350.77 TAp 259.40 RCA 143.44 Apo 242.28 V2 26.433

GP -3.22 ZAL 156.19 ZAp 23.61ETS 171.12 ZAE 36.24 ETE 175.46 ZAC 87.41ETC 255.85 CLP 23.41

OLA -2.98 RAL 220.02 RAO 6587.8 VEL 11.884 pTH 2.11VHp 7.138 DpA -7.08 RAp 191.11ECC 1.3265

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2119.90 -17.16 35.57 80.55 112.87 21 29 51 1519.9 -13.92 28.40

4949.08 21.68 216.25 81.94 71.30 9 54 20 4349.1 18.90 208.66

1862.00 -18.19 16.14 80,00 114.14 22 45 10 1262.0 -14.77 9.01

4682.21 22.71 196.22 81.54 70.02 10 52 37 4082.2 19.78 188.65

1658.36 -20.92 359.28 78.87 117.67 23 48 50 1058.4 -17.05 552.29

4458.61 25.53 178,02 80.30 66.48 12 0 20 5858.6 22.12 170.52

DIFFERENTIAL CCI_RECTIONS

70E-1.2950 TRA 8.9179 TC-12.8273 BAU 3.3499

ROE .4419 RRA .1228 RC3 .2375 FAU .01803

FOE -.5668 FRA 1.4384 FC3 -.7688 BSP 57367

BOG 1.3685 ERA 8.9187 0C312.8296 FSP 641

LAUNCN DATE DEC 15 1964

HELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 207.32 LAp -1.38

RC 343.066 GL 11.54

PLANETOCENTRIC CONIC

C3 20.801VHL 4.5G1

LNCH AZ14TH LNCH TIM(

90.00 21 5 19

90.00 8 10 12

100.00 22 24 52

100.00 9 3S 21

110.00 23 28 59

110.00 10 45 43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT16165.8 SGR 626.9 SG3 182.4 ST 3842.4 SR 570.5 SS 3G5.6

RRT -.149t RRF -.2038 RTF .8905 CRT -.5584 CRS .7421 CST -.8903

_,816175_8 fl25 .OTIT R13 -.8905 LSA 3881.2 MSA 567.9 SSA 23.1

S_116163.9 SGZ 619.8 THA 179.67 EL1 3848.0 EL2 351.8 ALF 176.89

FLIGQT TINE 424.00 ARRIVAL DATE FEB 10 1966

DISTANCE 919.065

LOL 81.03 VL 33.389 GAL -6.11 A_l. 80.42 MCA 269.89 SMA 193.01 ECC .25857

LOP $50.92 VP 24.345 GAp -14.38 AZP 90.00 TAL 329.80 TAP 239.49 RCA 143.10

GP -3.17 ZAL 137.65 ZAP 23.29 ETS 171.10 ZAE 35.61 ET[ 175.43 ZAC 87.67

EARTH TO MARS

INC 1.5752 vl 30.254

APO 242.91 v2 26.421

ETC 233.82 CLP 23.09

DLA -3.84 RAL 221.21 RAD 6567.8 VEL 11.924 PTH 2.12 VHP 7.241 DpA -7.45

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2104.58 -18.76 34.63 82.54 113.17 21 40 24 1504.6

4988.98 22.48 218.73 84.17 72.29 9 33 19 4387.0

1847.98 -17.79 15.29 81.86 114.42 22 55 40 1248.0

4718.81 23.54 198.63 83.78 71.03 10 52 0 4118.8

1647.23 -20.57 358.61 80.41 117.93 23 58 26 1047.2

4492.32 26.43 180.22 82.58 67.49 12 D 55 3892.3

DIFFERENTIAL CORRECTIONS

70E-1.4275 TRA 9.3002 TC-12.1763 9AU 3.3887

ROE .4570 RRA .1143 RE3 .2355 FAU .01446

FOE -.5579 FRA 1.3594 FC3 -.6020 BSP 57552

BOG 1.4989 BRA 9.3009 0C312.1788 FSP 584

MID-COURSI[ EXECUTION ACCURACY

S_T16238.7 _R 829.G SG3 166.7

RRT -.1892 RRF -.2256 RTF .8745

8G818250.9 R25 .0785 R13 -.8749

S8118259.1 8G2 620.5 THA 179.82

RAp lgl.gg ECC 1.3423

INJ 2 LAT INJ 2 LONG

-13.48 27.49

19.85 211.05

-14.55 8.19

20.73 190.93

-16.67 331.63

23.14 172.60

ORBIT DETERMINATION ACCURACY

ST 5g58.5 SR 575.7 SS 543.7

CRT -.3882 CRS .7601CST -.8914

LSA 3994.5 MSA 381.9 SSA 22.3

EL1 5964.7 EL2 530.2 ALF 178.73

2083



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_)N(M DATE OEC 13 1964 FLIGHT TiME 426.00 ARRIVAL DATE FEB 12 1966

MEL|OCENTR|C CONIC

RL 147.26 LAL .00

RP 207.43 L4P -1.58

RC )43.815 GL 11.11

PLANETOCENTRIC CONIC

C3 21.829 VHL 4.672

LNCH AZMTH LNCH TIME

90.00 21 16 13

90.00 8 8 39

100.00 22 35 22

100.00 9 52 11

110.00 23 38 35

110.O0 10 45 28 4525

DIFFERENTIAL CORRECTIONS

TOE-1.5601 TRA 9.6918 TC-11

ROE .4724 RRA .I053 RC3

FOE -.5468 FRA 1.2785

BOE 1.6301 8RA 9.6922

DISTANCE 923.240 EAR7H TO MARS

LOL 81.05 VL 33.397 G4L -6.38 AZL 88.45 HCA 271.15 5HA 193.17 ECC .26101 INC 1.5537 vl 30,254

LOP 552.18 vP 24.343 GAP -14.54 AZP 89.97 TAL 328.42 TAp 239.57 RC4 142.75 Apo 243.59 VZ 26.408

GP -5.12 ZAL 139.08 ZAP 22.98 ET8 171.08 ZAE 34.99 ETE 175.39 ZAC 87.92 ETC 255.82 CLP 22.78

DLA -4.67 RAL 222.38 RAD 6567.9 VEL 11.967 pTH 2.13 VHp 7.346 DpA -7.78 RAP 192.89 ECC 1.5593

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2090.27 -16.37 33.76 84.14 113.43 21 51 4 1490.3 -13.06 26.65

5024.52 23.22 221.23 86.43 73.32 9 32 23 4424.5 20.71 213.45

1834.95 -17.43 14.49 83.64 114.68 23 5 57 1234.9 -13.95 7.42

4755.07 24.32 201.04 86.05 72.08 10 51 26 4155.1 21.64 193.26

1637.04 -20.24 358.00 82.17 118.15 24 5 52 1037.0 -16.32 351.07

.74 27.28 182.45 84.88 68.55 12 0 53 3925.7 24.12 174.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.7351 8AU 3.4254 SGT18312.6 SGR 632.3 SG3 151.7 ST 4070.2 SR 580.7 58 520,2

.2327 FAU .01097 RRT -.1888 RRF -.2462 RTF .8545 CRT -.4110 CRS .7779 CST -.8910

FC3 -.4349 BSP 57684 SG816324.8 R23 .0862 R13 -.8545 LSA 4103.8 MSA 576.3 SSA 22.0

8C311.7374 FSP 527 S0116313.0 $02 620.9 THA 179.58 EL1 4077.3 EL2 528.5 ALF 176.59

LAUNCH DATE DEC 13 1964 FLIGHT TIME 428.00 ARRIVAL DATE FEB 14 1966

MELIOCENTRIC CONIC

RL 147.26 LAL .00

RP 207.54 LAP -1.53

RC 344.561 GL 10.68

PLANETOCENTRIC CONIC

C3 22.929 VHL 4.788

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 21 26 55 2076.94 -16.01 32.95 85.95 113.67 22 1 31

90.00 8 7 10 5061.69 23.92 223.72 88.71 74.38 9 31 32

100.00 22 45 40 1822.88 -17.08 13.76 85.44 114.91 23 16 3

100.00 9 31 6 4790.98 25.05 203.45 88.35 73.14 10 50 57

110.00 23 47 59 1627.76 -19.94 337.44 83.93 118.38 24 15 7

110.00 10 45 16 4558.87 28.08 184.69 87.21 69.66 12 1 15

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

70E-1.6891 TRA10.0937 TC-11.3010 8AU 3.4649 5GT16383.7 SGR 634.9 SG3 137.3

ROE .4884 RRA .0960 RC3 .2294 FAU .00752 RRT -.2076 RRF -.2653 RTF .8289

FOE -.5331FRA 1.1892 FC3 -.2841 8SP 57833 5G816396.0 R23 .0951 R13 -.8290

BDE 1.7583 8R410.0942 BC311.3033 FSP 472 8Gl16384.2 SG2 621.0 THA 179.54

DISTANCE 927.395 EARTH TO MARS

LOt. 81.03 VL 33.406 GAL -6.66 AZL 88.47 HCA 272.41SMA 193,33 ECC .26356 INC 1.5323 vl 30.254

LOP 353.44 VP 24.340 GAP -14.70 AZP 89.94 TAL 327.23 TAp 239.64 RCA 142,37 APO 244.28 V2 26.395

GP -3.08 ZAL 140.48 ZAp 22.68 ETS 171.07 ZAE 34.37 ETE 175.35 ZAC 88.18 ETC 255.82 CLP 22.48

DLA -5.47 RAL 223.54 RAD 6567.9 VEL 12.013 pTH 2.14 VHp 7.452 DpA -8.13 RAp 193.79 ECC 1.3774

PO CST TIM INJ 2 LAT INJ 2 LONG

1476.9 -12.67 25.86

4461.7 21.55 215.86

1222.9 -13.58 6.72

4191.0 22.51 195.58

1027.8 -16.00 350.54

3958.9 25.06 176.83

ORBIT DETERMINATION ACCURACY

ST 4176.0 SR 585.4 SS 494.9

CRT -.4325 CRS .7955 CST -.8887

LSA 4207.1MSA 571.4 SSA 21.5

EL1 4183.8 ELZ 526.9 ALF 176.47

LAUNCH DATE CEC 15 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 16 1966

HELIOCENTRIC CONIC DISTANCE 931.530 EARTH TO MARS

RL 147.26 LAL .00 LOL 81.05 VL 33.414 GAL -6.95 AZL 88.49 HCA 273.67 8MA 193.49 ECC .26621 INC 1.5109 vl 30.Z54

RP 207.67 LAP -1.51 LOP 354.70 VP 24.336 GAP -14.87 AZP 89.90 TAL 326.03 TAp 239.70 RC4 141.98 APO 245.00 V2 26.380

RE 345.302 GL 10.26 GP -3.03 ZAL 141.85 ZAp 22.39 ETS 171.05 ZAE 33.77 ETE 175.31 Z4C 88.43 ETC 255.83 CLP 22.19

PLANETOEENTRIC CONIC

C3 24.104 VHL 4.910 DL4 -6.25 R4L 224.87 RAD 6568.0 VEL 12.062 pTH 2.16 VHp 7.561 DpA -8.49 R4p 194.70 ECC 1.3967

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC [NJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 37 23 2084.57 -15.67 32.20 87.77 113.89 22 11 47 1464.6 -12.31 25.14

90.00 8 5 48 5098.48 24.57 226.22 91.01 75.47 9 30 44 4498.5 22.34 218.27

100.00 22 55 45 1811.75 -16.76 13.09 87.25 115.12 23 25 57 1211.7 -13.24 6.07

100.00 9 30 4 4826.54 25.73 203.88 90.66 74.24 10 50 31 4226.5 23.32 197.91

110.00 0 1 8 1619.36 -19.67 356.94 85.71 118.54 0 28 7 1019.4 -15.70 350.07

110.00 10 45 7 4591.70 28.84 186.95 89.56 70.80 12 1 39 3991.7 25.95 178.96

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUR4CY

TOE-1.8179 TRAIO.5052 7C-10.8781BAU 3.5063 SGT16452.8 SGR 637.4 SG3 123.6 ST 4277.0 SR 589.9 SS 468.1

ROE .5048 RRA .0861 RC3 .2255 FAU .00415 RRT -.2238 RRF -.2825 RTF .7961 CRT -.4517 CRS .8132 CST -.8848

FDE -.5170 FRA 1.0976 FC3 -.1490 BSP 57944 SG816465.2 R23 .1052 R13 -.7961 LSA 4305.6 MSA 566.8 SSA 21.0

BDE 1.8868 8R410.5055 BC310.8804 FSp 419 S0116433.5 SG2 620.9 THA 179.50 EL1 4285.4 EL2 525.3 ALF 176.38

LAUNCH DATE DEC 13 1964 FLIGHT TIME 432.00 ARRIVAL DATE FEB 18 1966

HELIOCENTRIC CONIC 01STANCE 935.643 EARTH TO MAR S

RL 147.26 LAL .00 LOt. 81.03 VL 33.423 GAL -7.24 AZL 88.51HCA 274.92 SMA 193.65 ECC .26898 INC 1.4895 vl 30.254

RP 207.80 LAP -1.48 LOP 355.95 Vp 24.330 GAP -15.04 AZp 89.87 TAL 324.82 TAp 239.74 RCA 141.56 APO 245.73 V2 26.364

RE 346.039 GL 9.85 GP -2.99 ZAL 143.19 ZAp 22.11ETS 171.03 ZAE 33.17 ETE 175.27 ZAC 88.68 ETC 255.84 CLP 21.91

PLANETOCENTRIC CO(_IC

C3 25.360 VHL 5.036 OLA -7.01RAL 225.79 RAO 6568.0 VEL 12.113 pTH 2.17 VHp 7.672 DpA -8.85 RAp 195.62 ECC 1.4174

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 47 39 2053.13 -15.35 31.51 89.61 114.09 22 21 52 1453.1 -11.97 24.47

90.00 8 4 26 5134.90 25.17 228.72 93.33 76.59 9 30 1 4534.9 23.08 220.68

100.00 23 5 38 1801.52 -16.46 12.48 89.08 115.31 23 35 40 1201.5 -12.92 5.48

100.00 9 29 7 4861.74 26.36 208.30 93.00 75.37 10 50 9 4261.7 24.09 200.24

110.00 0 10 10 1611.83 -19.42 356.30 87.49 118.70 0 37 1 1011.8 -15.44 349.64

110.00 10 45 1 4624.21 29.55 189.21 91.94 71.97 12 2 5 4024.2 26.80 181.10

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.9439 TRA10.9271 TC-10.4663 BAU 3.5493 8GT16§20.1 SGR 639.8 SG3 110.7 8T 4371.8 SR 594.1 SS 440.1

RDE .5216 RRA .0758 RC3 .2211FAU .00082 RRT -.2433 RRF -.2968 RTF .7529 CRT -.4685 CRS .8312 CST -.8785

FDE -.4989 FRA 1.0018 FC3 -,0280 8SP 58036 SGB16532,4 R23 .1169 R13 -.7529 LSA 4398.0 MSA 562.6 SSA 20.5

BDE 2.0126 BRA10o9273 BC310.4688 FSP 366 S0116520.8 SG2 620,6 THA 179,46 EL1 4380.7 EL2 523.8 ALF 176.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 19¢14)

LAUNCH DATE DEC 13 1964 FLIGHT T|ME 434.00 ARRIVAL OATE FEE 20 1966

HELIOCENTRIC CONIC

RL 147.26 LAL .OO

RP 207.94 LAP -1.46

RC 346.771 GL 9.48

PLANETOCENTRIC COCqIC

C3 26.699 VHL 5.167

LNCH AZNTH LNCH TIME

90.00 21 57 42

gO.O0 8 3 10

100.00 23 15 20

100.00 9 28 14

liD.DO 0 19 O

110.00 10 44 59

DIFFERENTIAL C(_RECTI(_IS

TDE-2.O695 TR411.3581 TC-10.O671BAU 3.5942

RDE .3389 RRA .0651RC3 .2164 FAU-.00246

FOE -.4789 FRA .9017 FC3 .0799 BSP 58065

BDE 2.1385 8RAll.3583 BC310.O694 FSP 315

DISTANCE 939.733 EARTH TO MARS

LOL 81.03 VL 33.431 GAL -7.54 A ZL 88.53 HCA 276.18 SNA 195.81 ECC .27187 lRC 1.4680 Vl 30.254

LC_ 357.21 VP 24.324 GAp -15.22 A ZP 69.84 TAL 323.59 TAp 239.77 RCA 141.12 4PO 246.30 V2 26.548

GP -2.95 ZAL 144.50 ZAP 21.83 ETS 171.01 ZAE 32.59 EYE 175.22 ZAC 88.84 ETC 253.86 CLP 21.64

DLA -7.74 RAL 226.89 RAD 6568.1VEL 12.169 PTM 2.18 VHP 7.785 DpA -9.21 RAp 196.54 ECC 1.4394

L-] TIME ]NJ LAY INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME POCST TIM ]NJ 2 LAT ]NJ 2 LONG

2042.57 -15.06 30.87 91.45 114.27 22 31 45 1442.6 -11.66 25.83

5170.94 25.72 231.22 95.66 77.72 9 29 21 4570.9 25.77 2L/_.09

1792.16 -16.19 11.92 90.90 115.48 23 45 12 1192.2 -12.63 4.94

4896.37 26.94 210.73 95.35 76.52 10 49 50 4296.6 24.82 202.57

1605.10 -19.20 356.10 89.28 118.84 0 45 45 1005.1 -15.21 549.26

4656.39 30.20 191.49 94.34 73.17 12 2 35 4056.4 27.60 183.26

MID-COUR_d[ ExECuT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$G116564.§ SG_ 642.1 $63 98.8 ST 4461.2 SR 597.9 SS 411.1

RRT -.2602 RRF -.3069 RTF .6954 CRY -.4835 CR5 .8500 CST -.8698

SG,B16597.0 R23 .1302 R13 -.6954 LSA 4485.2 MSA 558.7 SSA 20.1

S6116583.4 SG2 620.0 THA 179.42 EL1 4470.7 EL2 522.3 ALF 176.24

LAUNCH DATE DEC 14 1964 FLIGHT TIME 140.00 ARRIVAL DATE MAY 5 1963

HELIOCENTRIC C_IC

RL 147.25 LAL .0O LOL 82.05 VL

RP 245.99 LAP 1.08 LOP 193.02 VP

RC 134.631 GL 7.86 GP 2.14 ZAL

PLANETOCENTRIC CONIC

C3 28.162 VHL 5.307

LNCH AZNTH LNCH TIME

90.00 15 29 38

90.00 6 50 34

100.00 16 57 36

100.00 8 5 18

110.00 18 20 45

110.00 8 58 38

DIFFERENT| AL CORRECTIONS

TOE .3763 TRA-1.1705 TC3 1.1016 BAU .4148

ROE -.5467 RRA -.2344 RE3 -.0094 FAU .06032

FDE .0352 FRA .3891 FC3-1.8542 BSP 5705

BDE .6636 BRA 1.1937 BE3 1.1016 FSP 465

DISTANCE 381.039 EARTH TO MARS

35.493 GAL .63 AZL 88.83 HCA 110.97 SMA 244.45 ECC .39780 INC 1.1723 vl 30.237

23.345 GAp 23.44 AZP 90.42 TAL 2.21 TAp 113.19 RCA 147.21ApO 341.71 V2 22.486

83.91 ZAP 174.09 ETS 157.46 ZAE 152.15 EYE 2.14 ZAC 91.42 ETC 255.9§ CLP 174.49

DLA 12.80 RAL 170.14 RAD 6568.1VEL 12.229 pTH 2.20 VHp 10.724 DpA .10 RAp 188.28 ECC 1.4635

L-I TTME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

2707.01 -27.69 75.07 42.12 96.16 16 14 45 2107.0 -26.35 66.59

4533.03 10.57 190.78 35.34 63.58 8 6 7 3933.0 6.94 183.99

2423.34 -29.05 54.02 41.94 97.37 17 37 59 1823.3 -27.75 45.47

4291.94 11.79 172.42 34.71 62.33 9 16 50 3691.9 7.99 165.69

2163.16 -32.66 33.59 41.27 100.72 18 56 48 1563.2 -30.83 24.85

4124.88 14.97 157.91 32.87 58.90 10 7 23 3524.9 10.74 151.36

M|D-COURSE ExECuT|ON ACCURACY OR8IT DETERMINATION ACCURACY

SGT 1792.1 $GR 644.8 SG3 174.1 ST 563.4 SR 595.3 SS 136.3

RRT .0735 RRF -.0883 RTF -.7876 CRT -.6246 CRS .3709 CST .4450

SCAB 1904.6 R23 -.0219 R13 -.7878 LSA 739.1NSA 377.3 8SA 42.7

$61 1792.8 SG2 642.8 THA 1.74 ELI 739.1 EL2 354.4 ALF 132.48

LAUNCH DATE DEC 14 1964 FLIGHT TIME 142.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .0O LOt. 82.05 VL

RP 243.75 LAp 1.07 LOP 193.93 Vp

RC 136.814 GL 7.89 GP 2.20 ZAL

PLANETOCENTRIC CONIC

C3 26.928 VHL 5.189

LNCH AZNTH LNCH TIME

90.00 15 21 18

gO.DO 6 50 24

100.00 16 49 34

100.00 8 4 49

110.00 18 13 23

110.00 8 57 29

DIFFERENTIAL CC_RECTIONS

T0[ .3554 TRA-1.14(38 TC3 1.1841BAu .4263

RDE -.5336 RRA -.2268 RE3 -.0057 FAU .06238

FOE .0515 FRA .3722 FC3-2.0055 BSP 5860

8DE .6411BRA 1.1631BC3 1.1841FSP 495

DISTANCE 363.130 EARTH TO MARS

35.366 GAL .78 AZL 08.83 HCA 111.88 T_IA 240.46 ECC .38786 INC 1.1539 vl 50.257

23.174 GAP 22.81AZP 90.43 TAL 2.79 TAp 114.67 RCA 147.20 APO 333.73 v2 22.510

82.77 ZAP 173.53 ETS 158.79 ZAIE 152.13 EYE 2.40 ZAC 91.56 ETC 255.94 CLP 173.91

DLA 13.27 RAL 169.07 RAD 6568.1VEL 12.178 PTH 2.19 VHp 10.459 DpA .01 RAp 188.61ECC 1.4432

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC; CST TIN INJ 2 LAT INJ 2 LONG

2712.07 -27.73 75.43 40.42 95.98 16 6 30 2112.1 -26.61 66.95

4505.66 9.74 189.20 33.61 63.28 8 5 30 3905.7 6.07 182.44

2427.41 -29.09 54.32 40.24 97.22 17 30 1 1827.4 -27.78 45.76

4263.56 10.95 170.91 52.97 62.01 9 15 55 3665.6 7.12 164.22

2165.15 -32.68 33.74 39.58 100.63 18 49 28 1565.1 -30.87 24.99

4100.58 14.11 158.$$ 31.12 50.54 10 5 50 3500.6 9.85 150.05

M|0-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SCeT 1827.3 SGR 642.9 SG3 183.6 ST 553.3 SR 594.2 SS 157.6

RRT .0805 RRF -.0951RTF -.7939 CRT -.6122 CRS .4784 CST .3462

5GB |937.1 R23 -.0223 El3 -.7942 LSA 729.7 NSA 379.0 SSA 44.4

561 1828.1SG2 640.5 THA 1.85 EL1 729.5 EL2 356.5 ALF 131.67
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JPLTM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE OEC 14 1964 FLIGHT TIME 144.00 ARRIVAL DATE MAY 7 1965

HELIC_CENTR|C CONIC

RL 147.25 LAL .00

RP 243.50 LAP 1.05

RC 139.022 GL 7.90

PLANETOCENTRIC CO441E

C3 25.795 VHL 5.079

LNCH AZMTH LNCH TIME

90.00 15 12 51

90.00 6 50 9

100.00 16 41 26

100.00 8 4 15

110.00 18 5 55

110.00 6 56 15

01FFERENTIAL CORRECTION3

TOE .3349 TRA-l.1100 TC3 1.2697 BAU .4379

RDE -.5212 RRA -.2194 RE3 -.0013 FAU .06457

FDE .0691FRA .3538 FC3-2.1670 BS_P 6025

BDE .6195 BRA 1.1315 BC3 1.2697 F SP 526

DISTANCE 365.356 EARTH TO MARS

LOL 82.05 VL 35.244 GAL .92 AZL 88.86 HCA 112.80 SMA 236.78 ECC .37843 INC 1.1352 vl 30.25?

LOP 194.85 VP Z3.012 GAp 22.18 AZP 90.44 TAL 3.37 TAp 116.16 RCA 147.18 APO 326.39 VZ ZZ.535

GP 2.27 ZAL 81.61 ZAp 172.96 ETS 159.90 ZAE 152.14 ET[ 2.67 ZAC 91.69 ETC 255.93 CLP 173.33

DLA 13.74 RAL 167.98 RAO 6568.0 VEL 12.131 pTH 2.17 VHp 10.201DpA -.07 RAp 188.94 ECC 1.4245

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2717.63 -27.77 75.84 38.73 95.78 15 58 9 2117.6 -26.68 67.34

4478.81 8.91 187.66 31.89 63.01 8 4 48 3878.8 5.22 180.93

2431.96 -29.12 54.65 38.55 97.05 17 21 58 1832.0 -27.84 46.08

4259.71 10.12 169.44 31.25 61.72 9 14 55 3639.7 6.26 162.78

2167.59 -32.71 33.93 37.91 100.52 18 42 3 1567.6 -30.91 25.17

4076.85 13.26 155.23 29.40 58.20 10 4 12 3476.8 8.96 148.77

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1862.3 SGR 640.8 803 193.6 ST 542.0 SR 592.9 95 141.1

RRT .0877 RRF -.1028 RTF -.8003 CRT -.5992 CR8 .5823 CST .2391

8_B 1969.5 R23 -.0234 R13 -.8006 LSA 720.2 MSk 380.1 SSA 46.2

861 1863.3 862 638.0 THA 1.96 EL1 719.3 EL2 357.7 ALF 130.74

LAUNCH OATE DEC 14 1964 FLIGHT TIME 146.00 ARRIVAL DATE MAY 9 1965

HELIOCENTRIC CONIC DISTANCE 367.702 EARTH TO MARS

RL 147.23 LAL .00 LOt, 82.05 VL 35.128 GAL 1.07 AZL 88.88 HCA 113.71 SMA 233.38 [CC .36948 INC 1.1163 vl 30.257

RP 243.25 LAP 1.02 LOP 195.76 VP 22.859 GAp 21.55 AZP 90.45 TAL 3.95 TAp 117.67 RCA 147.15 APO 319.61 V2 22.560

RC 141.251 GL 7.90 Gp 2.34 ZAL 80.44 ZAp 172.38 ETS 160.85 ZAE 152.20 ETE 2.95 ZAC 91.83 ETC 255.92 CLP 172.74

PLANETOCENTRIC C(_NIC

C3 24.757 VHL 4.976 DLA

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 4 20 2723.63 -27.81 76.27 37.05 95.57 15 49 44

90.00 6 49 49 4432.54 8.10 186.16 30.20 62.77 8 4 2

100.00 16 33 14 2436.93 -29.17 55.01 36.88 96.86 17 13 51

100.00 8 3 36 4214.47 9.30 168.02 29.53 61.46 9 13 51

110.00 17 58 24 2170.44 -32.75 34.14 36.25 100.40 18 34 34

110.00 8 54 56 4053.73 12.43 153.96 27.69 57.90 10 2 29

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .3149 TRA-t.0760 TC3 1.3581BAU .4495 SGT 1896.8 SIR 638.5 SG3 204.1

RDE -.5094 RRA -.2122 RC3 .0037 FAU .06687 RRT .0949 RRF -.1109 RTF -.8065

FDE .0877 FRA .3325 FC3-2.3383 BSP 6156 SGB 2001.4 R23 -.0248 R13 -.8069

BDE .5989 BRA 1.0987 BE5 1.3581FSP 559 861 1897.9 8G2 635.2 THA 2.06

14.20 RAL 166_87 RAO 6568.0 VEL 12.089 PTH 2.16 VHp 9.950 DpA -.14 RAp 189.26 ECC 1.4074

PO CST TIM INJ 2 LAT INJ 2 LONG

2123.6 -26.75 67.76

3852.5 4.38 179.45

1836.9 -27.91 46.44

3614.5 5.42 161.38

1570.4 -30.97 25.38

3453.7 8.10 147.54

ORBIT DETERMINATION ACCURACY

ST 529.8 SR 591.5 5$ 146.6

CRT -.5861 CRS .6757 CST .1300

LSA 710.8 MSA 380.1 SSA 48.1

EL1 708.6 EL2 358.3 ALF 129.67

LAUNCH DATE DEC 14 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 11 1965

HELI O(ENTRIC CONIC

RL 147.25 LAL .00

RP 243.00 LAP 1.00

RE 143.499 GL 7,90

PLANETOCENTRIC CONIC

C3 23.805 VHL 4.879

LNCH AZMTH LNCH TIME

90.00 14 55 45

90.00 6 49 24

100.00 16 24 59

100.00 8 2 52

110.00 17 50 50

110.O0 8 33 30

DIFFERENTIAL CORRECTIONS

TDE .2940 TRA-1.0469

ROE -.4983 RRA -.2030

FDE .1072 FRA .3098

BOE .5786 BRA 1.0668

DISTANCE 370.159 EARTH TO MARS

LOL 82.05 VL 35.017 GAL 1.21AZL 88.90 HCA 114.63 SMA 230.24 ECC .36099 INC 1.0970 vl 30.257

LOP 196.68 VP 22.713 GAP 20.93 AZP 90.46 TAL 4.55 TAp 119.18 RCA 147.12 Apo 313.35 vZ 22.585

GP 2,41 ZAL 79.26 ZAp 171.79 ET$ 161.66 ZAE 152.30 ETE 3.24 ZAC 91.97 ETC 255.91 CLP 172.14

DLA 14.66 RAL 165.75 RAO 6568.0 VEL 12.049 pTH 2.15 VHp 9.706 DPA -.21 RAP 189.58 ECC 1.3918

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2730.01 -27.85 76.73 35.39 95.34 15 41 15 2130.0 -26.82 68.22

4426.91 7.30 184.71 28.53 62.56 8 3 11 3826.9 3.56 178.02

2442.28 -29.21 35.41 35.23 96.66 17 5 41 1842.3 -27.98 46.82

4189.88 8.50 166.63 27.88 61.23 9 12 42 3589.9 4.60 160.02

2173.65 -32.79 34.39 34.61 100.26 18 27 3 1573.6 -31.02 25.61

4031.27 11.62 152.73 26.01 57.62 10 0 42 3431.3 7.26 146.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4478 BAU .4608 8GT 1931.3 $64_ 636.0 SG3 215.2 ST 516.0 SR 589.9 SS 154.7

RE3 .0094 FAU .06928 RRT .1036 RRF -.1199 RTF -.8125 CRT -.5700 CR$ .7549 CST .0279

FC3-2.3196 BSP 6301 8GB 2033.3 R23 -.0257 R13 -.8129 LSA 701.0 MSA 379.9 SSA 50.2

BE3 1.4478 FSP 595 8G1 1932.6 8GZ 632.1 THA 2.19 EL1 696.7 EL2 359.0 ALF 128.38

LALk_iCH DATE DEC 14 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY !3 !965

HELIOCENTRIC CONIC DISTANCE 372.715 EARTH TO MARS

RL 147.25 LAL .O0 LOL 82.03 VL 34.912 GAL 1.34 AZL 88.92 HCA 115.55 $MA 227.32 ECC .35294 INC 1.0775 vt 30.257

RP 242.74 LAP .97 LOP 197.60 Vp 22.576 GAp 20.31 AZP 90.46 TAL 5.14 TAp 120.69 RCA 147.09 Apo

RC 145.763 GL 7.88 GP 2.48 ZAL 78.07 ZAp 171.18 ET8 162.36 ZAE 152.44 ETE 3.54 ZAC 92.11ETC

PLANETOCENTRIC CONIC

C3 22.932 VHL 4.789 DLA 15.10 RAL 164.60 RAD 6567.9 VEL 12.013 pTH 2.14 VHp 9.468 DpA -.27 RAp 189.90

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 14 47 9 2736.72 -27.89 77.22 33.75 95.10 15 32 46

90.O0 6 48 54 4401.98 6.51 183.29 26.89 62.38 8 2 16

100.00 16 16 42 2447.94 -29.25 55.82 33.39 96.45 16 57 30

IOO.00 8 2 2 4166.00 7.72 165.29 26.24 61.03 9 11 28

110.00 17 43 14 2177.16 -32.83 34.65 32.98 100.11 18 19 31

110.00 8 31 59 4009.54 10.82 151.55 24.36 57.38 9 58 49

DIFFERENTIAL CC]RRECTION8 HID-COURSE ExECuTION ACCURACY

TOE .2743 TRA-l.0148 TC3 1.5391BAU .4719 SGT 1965.2 SGR 633.3 SG3 226.8

ROE -.4878 RRA -.1980 RC3 .0159 FAu .07181 RRT .1121RRF -.1294 RTF -.8182

FOE .1277 FRA .2844 FC3-2.7109 BSP 6434 SGB 2064.7 R23 -.0274 R13 -.8186

BDE .5596 8RA 1.0339 BC3 1.5391FSP 632 8G1 1966.6 862 628.8 THA 2.30

PO CST TIM INJ 2 LAT

2136.7 -26.89

3802.0 2.76

1847.9 -28.05

3566.0 3.79

1577.2 -31.09

3409.5 6.A4

307.53 v2 22.611

255.90 CLP 171.54

ECC 1.3774

INJ 2 LONG

68.70

176.62

47.22

158.70

25.86

145.19

ORBIT DETERMINATION ACCURACY

ST 502.0 SR 588.2 SS 164.8

CRT -.5545 CR$ .8184 CST -.0674

LSA 692.3 NSA 378.3 $sa 52.3

EL1 685.1 EL2 358.7 ALF 126.99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 14 lg64 FLIGHT TIM( IS2.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC COMIC DISTANCE 315.363 EARTH TO N4RS

RL 147.23 LAL .00 LOt. 82.05 VL 34.811 GAL 1.47 AZL 88.94 HCA 116.47 SMA 224.61 ECC .34530 1MC 1.0575 vl 30.257

RP 242.47 LAP .95 LOP 198.52 VP 22.446 GAp 19.70 AZP 90.47 TAL 5.75 TAp 122.22 RCA 147.06 ApO 302.17 ¥2 22.658

RC 148.041GL 7.85 GP 2.56 ZAL 76.87 ZAp 170.57 (T$ 162.97 2AE 152.62 ET[ 3.86 Z&C 92.25 ETC 255.89 CLP 170.92

PLANETDK_EMTRIC C_IC

C3 22.134 VHL 4.705 OLA 15.53 RAL 163.45 RAD 6567.9 V(L 11.980 PTH 2.14 VHp 9.237 OpA -.]2 RAp 190.20 ECC 1.3643

LNCH AZMTH LMCH TIME L-I Title 1NJ LAT 1NJ LONG |NJ RT ASC INJ AZMTH |MJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 38 33 2743.68 -2•.93 77.•2 32.1Z 94.85 18 24 16 2143.7 -26.97 69.18

90.00 6 48 16 4377.81 5.75 181.93 25.27 62.22 6 1 15 3777.8 1.98 175.27

100.00 16 8 25 2453.64 -29.30 56.25 31.97 96.22 16 49 19 1653.8 -28.13 47.65

100.00 8 1 G 4142.88 6.98 164.00 24.61 60.85 9 10 9 3542.9 5.01 157.43

110.00 17 35 39 2180.92 -32.87 34.94 31.38 99.95 18 11 59 1580.9 -31.15 26.14

110.OO 8 50 22 3988.56 10.O5 150.42 22.73 57.15 9 56 51 3583.G 5.65 144.OS

DIFFERENTIAL CORRI[CTION$ NID-COU�SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2584 TRA -.9918 TC$ 1.6325 BAU .4851 SGT 1998.0 _ 630.4 _3 239.0 ST 46•.2 SIR 586.4 SS 176.6

ROE -.4778 RRA -.1911RC5 .0231FAU .07449 RRT .1L)OT flltl r -.IS94 RTF -.8239 CRT -.5389 CRS .8668 CST -.1SZG

FOE .1487 FRA .2557 FC3-2.9135 BSP 6573 S_i 2095.9 fl23 -.0294 213 -.8245 LSA 684.5 MSA 375.3 SSA 54.T

BIDE .5418 BRA .91HIg BC3 1.6327 FSP 872 S_1 2000.5 _2 625.3 THA 2.42 EL1 673.4 EL2 35•.4 ALF 125.46

LAUNCH OAT( DEC 14 1964 FLIGHT TIME 154.00 ARRIVAL OATE NAY 17 1965

HELIOCENTRIC CONIC OIST_E 3¥6.093 E&RTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL $4.714 GAL 1.60 AZL 88.96 NCA 117.39 _144 222.10 ECC .33805 INC 1.0372 vl 30.257

MP 242.20 LAP .92 LOP 199.44 VP 22.324 GAp 19.09 AZlP 90.48 T/U_ 6.35 TAp 123.75 RCA 147.02 APO 297.18 V2 22.664

tic 150.330 GL •.80 G4P 2.64 ZAL •5.68 ZAp 169.94 (TS 165.50 ZAE 152.85 ETE 4.20 ZAC 92.40 ETC 255.88 CLP 170.29

PLAN[TOCENTRIC CCNIC

C3 21.403 VHL 4.626 DLA 15.95 RAL 162.28 RAD 6567.9 VIEL 11.949 PTN 2.13 VHp 9.012 DpA -.37 RAp 190.51 ECC 1.3522

LNCH AZ14TH LNCN TIN( L-I TIME |NJ LAT IMJ LONG INJ RT AS(: ZNJ AZNTH INJ TZN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 29 $6 2710.63 -27.97 •6.24 30.32 94.59 15 15 48 2150.8 -27.04 69.70

20.00 G 4T $5 4334.43 5.00 160.$2 23.68 62.09 9 0 9 3754.4 1.23 173.97

100.00 16 0 10 2459.93 -29.34 56.70 30.38 95.99 16 41 10 1859.9 -28.20 48.08

100.00 S 0 4 4120.37 6.21 162.76 23.02 60.•0 9 8 64 ]520.6 2.26 1SG.ZQ

110.00 17 26 4 2164.86 -52.92 33.24 21).60 99.•8 16 4 29 1584.9 -31.22 26.42

110.00 6 46 39 $91_.39 9.30 149.33 21.13 56.96 9 $4 47 3366.4 4.89 143.03

DIFFERENTIAL CGRR(CT|ONS NIO-COUflSIE EXECUTION ACCURACY ORBIT OETERM[NATION ACCURACY

TOE .23SG TRA -.2491TC$ 1.7256 BAU .4936 SST 2032.0 Sr,4t 627.4 $65 231.9 ST 471.1 SR 584.4 SS 191.1

20( -.4624 lIRA -.1643 2C3 .0313 FAU .07729 RRT .131111tlF -.1506 RTF -.8292 CRT -.$197 CRS .9028 CST -.2236

FOE .1715 FRA .2233 FCS-3.1264 B�P 6693 Sr,_ 2E26.8 R25 -.0312 213 -.6297 LSA 677.1MSA 371.8 SSA 57.1

SO( .5243 BRA .94_6 BC3 1.7259 FSP 712 14;1 2033.6 SG2 621.5 THA 2.$6 ELI 660.9 EL2 355.9 ALF 123.65

LAUNCH DATE DEC 14 1864 FLIGHT TIME 156.00 ARRIVAL DATE N4Y 19 1968

HELIOCENTRIC CONIC

RL 147.25 L4L .00

RP 241.S$ LAp .88

RE IS2.G25 ;L T.75

PL ANI[TOCEMTRIC CONIC

C3 20.735 VHL 4.554

LNCH AZll4TH LNCH TIME

90.00 14 21 26

90.00 6 46 46

100.00 13 51 57

IOO.O0 7 58 55

110.OO 17 20 33

110.O0 8 46 49

DISTANCE 360.900

LOt. 62.05 VL 34.622 ;4L 1.73 AZL 86.98 MCA

LOS 200.37 VP 22.209 GAP 16.48 A_P 90.48 TAL

GP 2.72 ZAL 74.48 ZAP 169.51ETS 163.97 Z_E

EARTH TO MARS

116.32 SNA 219.75 ECC .33117 INC 1.0166 vl 30.237

6.96 TAp 125.28 RCA 146.98 Apo 292.53 V2 22.692

153.10 (TE 4.55 ZAC 92.54 (TC 255.87 CLP IGS.66

OLA 16.36 RAL 161.11RAD 6567.8 VEL !1.921 pTH 2.12 VHp 8.792 DpA -.42 RAp 190.80 ECC 1.5412

L-I T|Mt[ INJ LAT |NJ LONG INJ RT ASC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2756.09 -28.01 78.•7 28.94 94.33 15 7 24 2158.1 -27.12 70.22

4331.95 4.29 179.35 22.12 61.98 7 58 58 3732.0 .50 172.71

2466.14 -29.38 57.16 28.80 95.•5 16 33 4 1866.1 -28.28 48.53

4099.13 5.49 161.57 21.45 60.57 9 7 14 3499.1 1.53 155.03

2168.97 -32.97 35.55 26.24 99.60 17 57 2 1589.0 -31.29 26.72

3949.06 8.58 148.30 19.36 56.78 9 52 38 3349.1 4.15 142.01

ORBIT 0ETERMINATION ACCURACY

ST 454.1SR 582.4 SS 207.3

CRT -.4989 CRS .9279 CST -.2831

LSA 6•0.9 MSA 567.0 SSA 59.8

EL1 648.4 EL2 353.5 4LF 121.63

DIFFERENTIAL CCRRECTIONS NID-COURS|[ EXECUTION ACCURACY

TOE .2160 TRA -.9160 TC3 1.6200 OAU .3046 SGT 2065.0 SGR 624.3 SG3 265.5

ROE -.4595 RRA -.1TTS RC3 .0403 FAU .0802T RRT .1422RRF -.1630 RTF -.8344

FOE .1953 FRA .1916 FC3-3.3515 BSP 6834 S4T_ 2157.3 223 -.0330 213 -.8350

BDE .5078 BRA .9331 6C3 1.8204 FSP •57 SG1 2067.1S_2 617.4 THA 2.70

L4UNCH DATE DEC 14 1964 FLIGHT TIlE 158.00 ARRIVAL DATE NAY 21 1965

HELIOCENTRIC CONIC DISTANCE 383.7•8 EARTH TO MARS

RL 147.23 LAL .00 L(SL 82.05 VL 34.534 GAL 1.85 AZL 89.00 HCA 119.24 SNA 217.56 ECC .52465 INC .9955 Vl 30.257

RP 241.65 LAp .87 LOP 201.29 VP 22.100 GAP 17.88 AZP 90.49 TAL •.58 TAp 126.82 RCA 146.93 APO 288.19 V2 22.720

RC 154.936 GL 7.6SGp 2.81 zAL 78.28 ZAp 1_.66 ETS 164.36 ZAE 153.40 ETE 4.93 ZAC 92.69 ETC 255.86 CLP 169.01

PLANETOCEMTRIC CONIC

C3 20.125 VML 4.486 OLA 16.75 RAL 159.93 RAD 6567.8 V(L 11.896 PTH 2.11VMp 8.5•8 DpA -.45 RAP 191.09 ECC 1.3312

LNCH AZNTM LNCH TIM( L-I TIN( INJ LAT INJ LOW. INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 12 57 2765.43 -28.05 79.$0 27.38 94.0• 14 59 3 2165.4 -27.19 70.74

90.00 6 45 49 4310.34 3.59 178.14 20.36 61.89 • 57 40 3710.3 -.19 171.31

100.00 15 43 49 2472.43 -29.43 57.62 27.25 95.51 16 25 1 1872.4 -28.35 48.98

100.00 • 57 39 4078.56 4.81 160.43 19.91 60.46 9 5 38 3478.6 .84 153.90

110.00 17 13 4 2193.17 -33.01 35.86 28.70 99.42 17 49 37 1593.2 -51.36 27.03

110.00 8 44 33 $930.39 7.89 147.31 18.01 56.63 9 50 24 3330.6 3.45 141.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2094 TRA -.6719 TC3 1.9352 BAU .5208 SGT 2106.8 SGR 621.4 SG3 279.4 ST 442.7 SR 580.3 SS 225.9

ROE -.4512 RRA -.1709 RC3 .0500 FAU .06330 RRT .1445 RRF -.1765 RTF -.8439 CRT -.5069 CRS .9445 CST -.3597

FOE .2210 FRA .157_ FC3-3.5833 BSP 6679 SG8 2196.6 223 -.0439 R13 -.8446 LSA 673.4 MSA 355.7 SSA 62.3

BDE .4975 BRA .8885 0C3 1.9359 FSP 806 SG1 2108.9 SG2 614.3 THA 2.66 EL1 645.8 ELZ 344.0 ALF 120.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEE 14 1964 FLIGHT TIME 160.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOL 82,05 VL

RP 241.36 LAP .84 LOP 202.22 VP

RC 157.250 GL 7.60 GF 2.91 ZAL

PLANETOCENTRIC CONIC

C3 19.568 VHL 4,424

LNCH 4ZMTH LNCH TIME

90.00 14 4 38

90.00 G 44 46

100.00 15 35 48

100.00 7 56 16

110.00 17 5 43

110.00 8 42 51

DIFFERENTIAL CCRRECTIONS

TOE .1846 TRA -.8445 TC3 2.0160 BAU .5276

RDE -.4432 RRA -.1642 RE3 .0612 FAU .08662

FOE .2456 FRA .1164 FC3-3.8325 BSP 6951

BDE .4801BRA .8603 BE3 2.0169 FSP 854

DISTANCE 386.719 EARTH TO MARS

34.451 gAL 1.97 AZL 89.03 HCA 120.17 SMA 215.52 ECC .31847 INC .9740 vl 30.257

21.998 GAp 17.29 AZP 90.49 TAL 8.19 TAp 128.36 RCA 146.88 Apo 284.16 V2 22.748

72.10 ZAp 168.00 ETS 164.74 ZAE 153.73 ETE 5.32 ZAC 92.84 ETC 255.86 ELF 168.35

DLA 17.12 RAL 158.78 RAD 6587.8 VEL 11.872 pTH 2.11VHp 8.370 DpA -.48 RAp 191.38 ECC 1.3220

L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2772.67 -28.08 79.83 25.83 93.80 14 50 50 2172.7 -27.26 71.26

4289.75 2.93 176.99 19.08 61.82 7 56 16 3689.7 -.86 170.36

2478.64 -29.47 58.08 25.72 95.28 16 17 7 1878.6 -28.42 49.43

4039.01 4.15 139.35 18.41 60.37 9 3 55 3459.0 .17 152.82

2197.34 -33.06 36.18 25.19 99.23 17 42 20 1597.3 -31.43 27.33

3913.07 7.23 146.38 16.50 56.50 9 48 4 3313.1 2.78 140.13

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SgT 2132.6 SGR 618.1 693 294.6 ST 421.8 SR 578.0 $S 243.9

RRT .1622 RRF -.1904 RTF -.8461 CRT -.4667 CRS .9538 CST -.3821

SGB 2220.4 R23 -.0415 R13 -.8468 LEA 666.1MSA 351.4 SEA 65.4

SGt 2135.2 SG2 609.1THA 2.93 ELI 628.0 EL2 342.9 ALF 117.83

LAUNCH DATE DEC 14 1964 FLIGHT TIME 162.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 241.08 LAP .82

RC 159.568 GL 7.51

PLANETOCENTRIC CONIC

C3 19.060 VHL 4.366

LNCH AZMTH LNCH TIME

90.00 13 56 26

90.00 6 43 34

100.00 15 27 55

100.00 7 34 46

110.00 16 58 28

110.00 8 40 43

DIFFERENTIAL CCRRECTIO_S

TOE .1634 TRA -.8156 TC3 2.1004 9AU .§353

RDE -.4357 RRA -.1573 RC3 .0733 FAU .09009

FOE .2713 FRA .0738 FC3-4.0923 BSP 7157

6DE .4653 BRA .8307 8C3 2.1016 FSP 905

DISTANCE 389.720 EARTH TO MARS

LOL 82.05 VL 34.371 GAL 2.09 AZL 89.05 HCA 121.11 SMA 213.61 ECC .31261 INC .9520 vl 30.257

LOP 203.16 VP 21.903 gap 16.70 AZP 90.49 TAL 8.79 TAp 129.90 RCA 146.83 Apo 280.39 v2 22.777

GP 3.00 ZAL 70.92 ZAp 167.32 ETS 165.06 ZAE 134.10 ETE 5.75 ZAC 92.99 ETC 255.85 CLP 167.68

OLA 17.47 RAL 157.58 RAD 6567.8 VEL 11.851PTH 2.10 VHp 8.167 DpA -.50 RAp 191.66 ECC 1.3137

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2779.81 -28.11 80.35 24.34 93.55 14 42 46 2179.8 -27.32 71.77

4270.17 2.30 175.90 17.60 61.77 7 54 45 3670.2 -1.49 169.27

2484.76 -29.50 58.53 24.22 95.04 16 9 20 1884.8 -28.49 49.87

4040.43 3.52 158.33 16.93 60.30 9 2 6 3440.4 -.46 151.81

2201.48 -33.10 36.50 23.70 99.05 17 35 9 1601.5 -31.50 27.64

3896.49 6.61 145.50 15.02 56.39 9 45 39 3296.5 2.15 139.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2160.7 $GR 614.8 SG3 310.4 ST 402.9 SR 575.3 56 263.2

RRT .1790 RRF -.2056 RTF -.8491 CRT -.4341CRS .9584 CST -.4006

SGB 2246.5 R23 -.0414 R13 -.8498 LEA 662.5 HSA 345.3 SEA 68.5

961 2163.7 SG2 604.0 THA 3.16 EL1 614.9 EL2 339.7 ALF 116.01

LAUNCH DATE DEC 14 1964 FLIGHT TIME 164.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC CONIC DISTANCE 392.777 EARTH TO MARS

RC 147.23 LAL .00 LOL 82.03 VL 34.294 GAL 2.20 AZL 89.07 HCA 122.04 SMA 211.82 ECC .30705 INC .9294 vl 30.257

RP 240.79 LAP .79 LOP 204,09 VP 21.813 gap 16.11 AZP 90.49 TAL 9.40 TAp 131.44 RCA 146.78 ARO 276.86 v2 22.806

RC 161.890 GL 7.41 GP 3.11 ZAL 69.76 ZAp 166.63 ET8 165.34 ZAE 154.50 ETE 6.21 ZAC 93.15 ETC 255.84 CLP 166.99

PLANETOCENTRIC CON|C

C3 18.397 VHL 4.312 DLA 17.80 RAL 1§8.41RAD 6567.8 VEL 11.831 pTH 2.10 VHp 7.969 DpA -.31 RAp 191.92 ECC 1.3061

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 48 24 2786.76 -28.14 80.86 22.87 93.29 14 34 50 2186.8 -27.39 72.27

90.00 6 42 15 4251.63 1.71 174.86 16.16 61,73 7 53 7 3651.6 -2.09 168.23

100.00 15 20 12 2490.73 -29.34 58.97 22.75 94.81 16 1 42 1890.7 -28.56 50.30

100.00 7 53 8 4022.91 2.93 157.37 15.48 60.24 9 0 11 3422.9 -1.05 150.84

110.00 16 51 21 2205.52 -33.15 36.80 22.25 98.88 17 28 7 1605.5 -31.37 27.93

110.00 8 38 28 3880.88 6.02 144.68 13.56 56.29 9 43 9 3280.9 1,55 138.45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1450 TRA -.7836 TC3 2.1860 BAU .5439 9gT 2188.0 9GR 611.6 SG3 326.9 ST 384.6 SR 572.9 Ss 283.4

ROE -.4286 RRA -.1308 RE3 .0864 FAU .09371 RRT .1949 RRF -.2219 RTF -.8527 CRT -,4034 CRS .9393 CST -.4177

FDE .2978 FRA .0271 FC3-4.3626 BSP 7297 SGIB 2271.9 R23 -.0431 R13 -.8535 LSA 661.6 MSA 337.0 SSA 71.7

80E .4525 BRA .7980 8C3 2.1877 FSP 938 $61 2191.3 Sg2 398.9 THA 3.37 EL1 603.9 EL2 333.9 ALF 112.30

LAUNCH DATE DEC 14 1964 FLIGHT TIME 166.00 ARRIVAL DATE MAY 29 1963

HELIOCENTRIC CONIC DISTANCE 393.884 EARTH TO MARS

RL 147.23 LAL .00 LO(. 82.03 VL 34.221 gAL 2.32 AZL 89.09 HCA 122.98 SMA 210.15 ECC .30179 INC .9063 vl 30.237

RP 240.49 LAP .76 LOP 205.03 VP 21.730 GAP 13.33 AZP 90.49 TAL 10.01 TAp 132.98 RCA 146.73 APO 273.57 V2 22.836

RC 164.213 GL 7.29 gp 3.21 ZAL 68.61 ZAp 165.93 ET9 165.60 ZAE 134.93 ETE 6.70 ZAC 93.31ETC 255.84 CLP 166.29

PLANETC_ENTRIC CONIC

C3 18.175 VHL 4.263 DLA 18.12 RAL 135.24 RAD 6567.7 VEL 11.813 PTH 2.09 VHp 7.776 DpA -.51 RAP 192.19 ECC 1.2991

LNCH AZNTH LNCH TINE L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 40 33 2793.46 -28.17 81.35 21.42 93.05 14 27 7 2193.5 -27.45 72.76

90.00 6 40 47 4234.20 1.14 173.89 14.75 61.70 7 51 21 3634.2 -2.65 167.26

100.00 13 12 39 2496.47 -29.57 39.39 21.31 94.59 13 54 15 1896.3 -28.62 50.72

100.00 7 51 22 4006.43 2.37 136.46 14.06 60.19 8 38 9 3406.4 -1.61 149,94

110.00 16 44 24 2209.41 -33.19 37.10 20.82 98.71 17 21 13 1609.4 -31.63 28.22

110.00 8 36 7 3866.23 3.47 143.91 12.14 36.20 9 40 33 3266.2 .99 137.68

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .1285 TRA -.7316 TC3 2.2722 BAU .3327 SGT 2216.5 9gR 608.5 893 344.4 ST 367.2 8R 370.2 55 304.1

ROE -.4219 RRA -.1441 RE3 .100? FAU .09734 RRT .2113 RRF -.2396 RTF -.8§6§ CRT -.3737 CRS .9581CST -.4302

FDE .3249 FRA -.0224 FC3-4.6461 BSP 7440 8GB 2298.5 R23 -.0457 R13 -.8573 LSA 662.8 NSk 328.1 SSA 74.9

BDE .4410 BRA .7633 8C3 2.2744 FSP 1017 SGI 2220.5 SG2 593.7 THA 3.58 EL1 394.3 EL2 326.8 ALF 109.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCN DATE DEC 14 1964

MELI(_ENTRIC CONIC

RL 147.25 LAL .00

RP 240.19 LAp .73

RC 166.536 GL 7.16

PLANETOCENTRIC CONIC

C$ 17.792 VHL 4.218

LNCN AZMTfl LNCH TIME

90.00 13 32 56

90.00 6 39 10

100.00 15 S 19

100.00 7 49 28

110.00 16 37 37

110.00 8 33 39

FLIGHT TIME 168.00 ARRIVAL DATE MAY 31 1965

DISTANCE 599.939

LOL 82.05 VL 34.152 GAL 2.42 AZL 89.12 HCA 128.91 SNA

LOP 205.96 vp 21.652 GAP 14.96 AZP 90.49 TAL 10.61 TAp

GP 3.$3 ZAL 67.47 ZAp 165.21ETS 165.82 ZAE 155.40 ETE

EARTH TO MARS

208.57 ECC .29680 INC .8829 vl 30.257

134.52 RCA 146.67 APO 270.48 V2 22.666

7.23 2AC 93.47 ETC 255.83 CLP 165.58

DLA 18.41 RAL 154.08 RAO 6567.7 VEL 11.797 PTH 2.09 VHp 7.586 DpA -.50

L-[ TIME 1NJLAT INJ L(_IG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2799.62 -28.19 81.81 20.00 92.82 14 19 36 2199.8

4217.91 .62 172.96 13.36 61.69 7 49 26 3617.9

2501.91 -29.60 59.80 19.69 94.38 15 47 1 1901.9

3991.05 1.65 155.62 12.68 60.16 8 55 59 3391.0

2213.09 -33.22 37.38 19.41 98.54 17 14 31 1613.1

3852.63 4.95 143.19 10.75 56.13 9 37 51 3252.6

RAp 192.44 ECC 1.2928

INJ 2 LAT INJ 2 LONG

-27.50 73.21

-3.17 166.35

-28.68 $1.11

-2.13 149.10

-$1.69 28.49

.47 136.97

DIFFERENTIAL CORRECTIONS

TOE .1128 TRA -.7191TC3 2.3565 BAU .5612

ROE -.4168 RRA -.1374 RC3 .1162 FAU .10136

FOE .3529 FRA -.0780 FC3-4.9416 BSP 7347

606 .4308 BRA .7321BC3 2.3894 FSP 1076

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2243.9 SGR 605.6 $63 362.7 ST 349.9 SR 567.5 SS 325.5

RflT .2287 W'ld= -.2567 RTF -.8601 CRT -.3429 CRS .9547 CST -.4380

2324.2 R23 -.0466 R13 -.6611 LSA 665.4 MSA 318.7 SSA 76.2

$4_1 2248.5 SG2 588.4 THA 3.79 ELI 585.7 EL2 318.4 ALF 107.18

LAUNCH DATE DEC 14 1964 FLIGHT TIRE 170.00

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 289.66 LAP .70

RC I68.687 6L 7.02

PLAN(7OCENTR 1C CONIC

C3 17.444 VHL 4.177

LNCH AZll4TH LNCH TIM(

90.00 IS 25 33

90.00 6 37 24

100.00 14 58 12

100.00 7 47 2§

110.00 16 31 3

110.00 8 31 4

DIFFERENTIAL C_RECTIONS

TDE .097S TRA -.6868 TC3 2.436R BAU .5691

ROE -.4095 RRA -.1306 RC3 .1329 FAU .10576

FOE .$818 FRA -.IS3S FC3-5.2491 BSP 7654

BOE .4209 BRA .8991 BC3 2.440S FSP 1140

ARRIVAL DATE JUN 2 1965

DISTANCE 402.238 EARTH TO NARS

LOL 82.05 VL 34.085 GAL 2.33 AZL 89.14 HCA 124.66 644A 207.10 ECC .2920_ INC .8588 vl 30.2S7

LOP 206.90 VP 21.579 GAP 14.39 AZP 90.49 TAL 11.21 TAp 136.06 RCA 146.61 APO 267.$9 v2 22.897

G4s 3.44 ZAL 66.35 ZAp 164.46 ET$ 166.01ZA( 155.90 ETE 7.80 ZAC 93.63 ETC 255.82 CLP 164.06

DLA 18.67 RAL 152.93 RAD 6567.7 VEL 11.762 PTH 2.08 VHP 7.405 DpA -.48 RAp 192.68 (CC 1.2871

L-I TINE INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT ZNJ 2 LONG

2808.77 -26.21 82.25 18.61 92.60 14 12 19 2203.8 -27.$5 73.64

4202.70 .13 172.14 12.01 61.68 7 47 26 3602.8 -S.66 165.50

2506.99 -29.62 60.17 18.51 94.19 15 39 59 1907.0 -28.73 $1.48

3976.79 1.37 154.83 11.32 60.14 8 53 42 3376.8 -2.61 148.31

2218.51 -33.26 37.64 18.04 98.39 17 T 59 1616.$ -31.74 28.74

3840.03 4.47 142.33 9.39 56.08 9 35 4 3240.0 -.01 136.32

NID-CouRsI[ EXECuT|ON ACCURACY ONBIT DETERMINATION ACCURACY

SGT 2269.3 SGR 603.0 $63 381.9, ST 332.6 S_q 564.6 SS 347.5

RRT .2476 RRF -.2793 RTF -.6636 CRT -.3090 CRS .9801CST -.4392

$68 2348.2 R28 -.0320 RI3 -.8647 LSA 669.3 NSA 309.2 SSA 81.5

$61 2274.7 SG2 362.9 THA 4.03 ELI 577.8 EL2 309.1 ALF 104.57

LAUNCH DATE DEC 14 1064

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 239.58 LAp .68

RC 171.174 GL 6.87

PLANETOCENTRIC CONIC

C3 17.127 VHL 4.139

LNCH AZMTM LNCN TIME

gO.D0 15 18 27

90.OO 6 38 26

100.00 14 51 21

100.00 7 45 14

110.00 16 24 41

110.00 8 28 24

FLIGHT TIME 172.00 ARRIVAL DATE JUN 4 196S

DISTANCE 405.479 EARTH TO MARS

LOt. 82.05 VL 34.022 GAL 2.63 AZL 69.17 HCA 125.80 SNA 205.71ECC .29760 INC .8340 Vl 30.237

LOP 207.85 VP 21.$12 GAP 13.95 AZP 90.49 TAL 11.80 TAp 137.60 RCA 146.55 Apo 264.88 V2 22.929

GP 3.57 ZAL 65.26 ZAP 163.73 ETS 166.19 ZAE 156.45 ETE 8.4S ZAC 93.79 ETC 255.82 CLP 164.11

DLA 18.91RAL 151.80 RAO 6567.7 VEL 11.769 PTH 2.08 VHp 7.226 DpA -.45 RAp 192.92 ECC 1.2819

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2811.24 -28.22 82.65 17.25 92.40 14 5 18 2211.2 -27.59 74.04

4188.64 -.32 171.36 10.69 61.68 7 45 17 $568.8 -4.10 164.72

2511.64 -29.65 60.52 17.15 94.01 15' 33 13 1911.6 -28.78 $1.82

3963.68 .92 154.11 10.00 60.12 8 51 18 3363.7 -3.06 147.59

2219.62 -33.29 37.88 16.70 98.25 17 1 41 1619.6 -31.79 28.97

$828.46 4.03 141.92 8.06 56.03 9 32 12 3228.S -.45 135.71

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy

TOE .0836 TRA -.6546 TC3 2.5140 BAU .5767 SGT 2293.7 SGR 600.6 SG3 402.1

ROE -.4087 RRA -.12S7 RC3 .1509 FAU .110|8 RRT .2675 RRF -.3013 RTF -.8669

FOE .4109 FRA -.1981FC3-3.5692 BSP 7757 _ 2371.0 R23 -.0557 R13 -.8681

DOE .4123 ORA .6662 DC3 2.5185 FSP 1208 SGI 2299.7 SG2 577.2 THA 4.28

LAt_4CH DATE DEC 14 1964 FLIGHT TIME 174.00

NELIOCENTRIC CONIC DISTANCE 408.758

RL 147.25 LAL .00 LOt. 82.05 VL 33.962 GAL 2.72 AZL 89.19 HCA 126.74 SNA

RP 239.26 LAP .65 LOP 208.79 vp 21.450 GAP 13.28 AZP 90.48 TAL 12.38 TAp

RC 173.485 GL 6.70 GP 3.70 ZAL 64.18 ZAP 162.96 ETS 166.34 ZAE 157.00 ETE

PLANEYOCENTRIC CONIC

C3 16.841VHL 4.104 DLA 19.13 RAL 150.68 RAD 6567.7 VEL 11.757 PTH 2.08 VHP 7.052 DpA -.41

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN

90.00 13 11 37 2816.19 -28.24 83.01 15.92 92.22 13 58 33 2216.2

90.00 6 33 22 4176.12 -.73 170.65 9.41 61.69 7 42 58 3576.1

IOD.OO 14 44 46 2515.63 -29.67 60.62 15.83 93.84 15 26 42 1915.6

100.00 7 42 54 3951.72 .52 183.46 8.71 60.11 8 48 46 33§1.7

110.00 16 18 38 2222.$9 -33.32 38.09 15.38 98.13 16 55 36 1622.4

110.00 8 25 SG 3817.92 3.6S 141.37 6.77 55.99 9 29 14 3217.9

OIFFCRENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TDE .0747 TRA -.6196 TCS 2.5968 BAU .5659 SGT 2322.0 SE4R 598.7 $63 423.3

RDE -.3982 RRA -.1167 RC3 .1703 FAU .11484 RRT .2862 RRF -.3247 RTF -.8711

FDE .4398 FRA -.2606 FCS-5.9034 BSP 7766 _ 2395.0 fl23 -.0616 R13 -.6725

BDE .4052 8RA .6305 BC3 2.6024 FSP 1279 SGI 2828.8 SG2 572.0 THA 4.49

ORBIT DETERMINATION ACCURACY

ST 316.1SR 561.6 SS 369.4

CRT -.27_3 CRS .9445 CST -.4S76

LDA 674.2 MSA 299.9 SSA 84.7

EL1 570.9 EL2 298.9 ALF 102.20

ARRIVAL DATE JUN 6 1965

EARTH TO MARS

204.41 ECC .28336 INC .8087 Vl 30.257

139.13 RCA 146.49 APO 262.33 V2 22.959

9.11 ZAC 93.96 ETC 25S.81 CLP 163.36

RAp 19S.14 ECC 1.2772

INJ 2 LAT INJ 2 LONG

-27.63 74.39

-4.$1 164.01

-28.82 52.12

-3.46 146.93

-31.88 29.18

-.86 135.16

ORBIT DETERMINATION ACCURACY

ST 300.7 SIR 558.4 SS 390.9

CRT -.2890 CRS .9381CST -.4483

LSA 680.8 NSA 289.4 SSA 88.0

EL1 565.0 EL2 266.7 ALF 100.72

2069



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !o 1964)

LA_JNCH DATE DEC 14 1964 FLIGHT TIME 176.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC

_L 147.25 LAL .00

RP 258.95 LAP .62

RC 175.790 GL 6.52

PLANETOCENTRIC CONIC

C3 16.581VHL 4.072

LNCH AZMTH LNCM TIME

90.00 13 5 8

90.00 6 31 6

100.00 14 38 29

1OO.00 7 40 26

110.00 16 12 41

110.00 8 22 43

DIFFERENTIAL CORRECTIONS

TOE .0584 TRA -.5923

RDE -.3930 RRA -.1095

FOE .4705 FRA -,3308

BOE .39?3 BRA .6023

DISTANCE 412.073 EARTH TO MARS

LOL 82.05 VL 35.904 GAL 2.82 AZL 89.22 HCA 127.6g SMA 203.19 ECC .27935 INC .7826 vl 30.257

LOP 209.74 VP 21.393 GAp 12.73 A ZP 90.48 TAL 12.96 TAp 140.65 RCA 146.43 Apo 259.95 V2 22.991

GP 3.84 ZAL 63.14 ZAp 162.18 ETS 166.48 ZAE 157.59 ETE 9.86 ZAC 94.13 ETC 255.81CLP 162.58

DLA 19.33 RAL 149.59 RAD 6567.7 VEL 11.746 pTH 2.07 VHp 6.883 DPA -.35 RAP 193.36 ECC 1.2729

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2820.51 -28.25 83.32 14.62 92.06 13 52 8 2220.5 -27.66 74.70

4164.67 -1.10 170.01 8.15 61.70 7 40 31 3564.7 -4.88 163.56

2519.46 -29.68 61.09 14.54 93.70 15 20 28 1919.5 -28,85 52.39

3940.95 .15 152.87 7.45 60.11 8 46 7 3341.0 -3.82 146.34

2224.73 -33.34 38.27 14.10 98.03 16 49 46 1624.7 -31.87 29.35

3808.44 3.27 140.87 5.51 55.95 9 26 11 3208.4 -1.22 134.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6577 8AU .5907 8GT 2339.1 SGR 597.3 8G3 445.6 ST 284.9 SR 555.2 SS 413.5

RC3 .1912 FAU .11972 RRT .3119 RRF -.3500 RTF -.8728 CRT -.2031CRS .9314 CST -.4223

FC3-6.2307 BSP 7951 SG8 2414.2 R23 -.0641 R13 -.8743 LSA 687.0 HSA 283.1 SSA 90.6

8C3 2.6646 FSP 1355 8G1 2347.0 $G,2 565.6 THA 4.84 EL1 559.2 EL2 276.9 ALF 97.90

LAUNCH DATE DEC 14 1964 FLIGHT TIH( 178.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC C_IC

RL 147.23 LAL .00 LOt. 82.05 VL

RP 238.63 LAp .39 LOP 210.69 yp

RC 178.086 GL 6.33 GP 3.98 ZAL

PLANETOCENTRIC CONIC

C3 16.34G VHL 4.043

LNCH AZMTH LNCH TIME

90.00 12 58 57

90.00 6 28 39

100.00 14 32 30

100.00 7 37 48

110.00 16 7 4

110.00 8 19 43

DIFFERENTIAL CORRECTIONS

TOE .0478 TRA -.3619 TC3 2.7223 BAU .3968

ROE -.3880 flRA -.1022 RC3 .2136 FAU .12485

FOE .4995 FRA -.4037 FC3-8.6126 8SP 8034

BOE .3909 BRA .5711BC3 2.7309 FSP 1433

DISTANCE 415.423 EARTH TO MARS

33.849 GAL 2.91AZL 89.24 HCA 128.64 SMA 202.03 ECC .27555 INC .7557 Vl 30,257

21.341 GAP, 12.19 AZP 90.47 TAL 13.53 TAp 142.17 RCA 146.36 APO 257.71 v2 23.024

62.11 ZAp 161.38 ET8 166.60 ZA( 158.21ETE 10.69 ZAC 94.31ETC 255.80 CLP 161.79

DLA 19.50 RAL 148.51RAO 6567.7 VEL 11.736 PTH 2.07 VHP 6.717 DpA -.29 RAp 193.56 ECC 1.26g0

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

2824.18 °28.26 83.59 13.36 91.93 13 46 2 2224.2 -27.69 74.97

4154.47 -1.43 169.44 6.93 61.72 7 37 34 3534.5 -5.20 162.79

2522.51 -29.70 61.32 13.28 93.58 15 14 33 1922.5 -28.88 52.61

3931.36 -.17 152.34 6.23 60.11 8 43 19 3331.4 -4.15 145.81

2226.63 -33.36 38.42 12.85 97.94 16 44 11 1626.7 -31.90 29.49

3799,99 2.95 140.43 4.28 55.93 9 23 3 3200.0 -1.54 134.23

HID-COuRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2358.9 8_R 596.4 SG3 469.0 ST 270,5 SR 551.8 SS 434.4

RRT .3360 RRF -.3763 RTF -.8753 CRT -.1689 CRS .9239 CST -.4134

SGB 2433.1 R23 -.0689 R13 -.8770 LSA 693.9 MSA 275.8 SSA 93.3

SGI 2367.9 SG2 539.6 THA 5.14 ELI 554.2 EL2 265.4 ALF 96.15

LAUNCH DATE DEC 14 1964 FLIGHT TIN( 180.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 238.31 LAP .56

RC 180.373 GL 6.13

PLANETOCENTRIC CONIC

C3 16.133 VHL 4.017

LNCH AZMTH LNCH TIME

90.00 12 53 8

90.00 6 26 2

100.00 14 26 51

100.00 7 35 1

110.00 16 1 44

110.00 8 16 37

DISTANCE 418.804 EARTH TO MARS

LOL 82.05 VL 33.796 GAL 3.00 AZL 89.27 HCA 129.60 SMA 200.95 ECC .27196 INC .7280 vt 30.257

LOP 211.64 VP 21.293 GAP 11.66 AZP 90.46 TAL 14.08 TAp 143.68 RCA 146.30 APO 255.60 v2 23.056

GP 4.13 ZAL 61.12 ZAP 160.55 ET5 166.70 ZAE 158.86 ETE 11.60 ZAC 94.49 ETC 255.80 CLP 160.98

OLA 19.64 RAL 147.45 RAD 6567.6 VEL 11.727 pTH 2.07 VHp 6.556 DpA -.21 RAp 193.76 ECC 1.2655

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2627.14 -28.26 83.61 12.13 91.82 13 40 15 2227.1 -27.71 75.18

4145.34 -1.72 168.94 5.74 61.73 7 35 8 3545.5 -5.49 162.29

2524.94 -29.71 61.50 12.05 93.49 15 8 56 1924.9 -28.91 52.79

3922.97 -.46 151.88 5.03 60.11 8 40 23 3323.0 -4.43 145.35

2228.10 -33.37 38.53 11.62 97.88 16 38 52 1628.1 -31.92 29.60

3792.38 2.67 140.04 3.08 55.91 9 19 50 3192.6 -1.83 133.84

OIFFERENTIAL CORRECTIONS

TOE .0389 TRA -.3305 TC3 2.7861BAU .6031

ROE -.38S1RRA -.0946 RC3 .2376 FAU .13025

FOE .5290 FRA -.4864 FC3-6.9894 BSP 8084

8DE .3851 ERA .5388 OC3 2.7962 FSP 1516

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 2378.7 SGR 596.4 SG3 493.6 ST 256.3 SR 348.2 SS 455.5

RRT .3609 RRF -.4047 RTF -.8781 CRT -.1394 CRS .9161CST -.4068

SGB 2452.3 R23 -.0746 RI3 -.8800 LSA 701.7 MSA 268.8 SSA 95.8

SGI 2388.9 SG2 553.8 THA 5.47 EL1 549.7 EL2 253.1 ALF 94.73

LAUNCH OATE DEC 14 1964 FLIGHT TIME 182.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOt. 82.05 VL

RP 237.98 LAP .33 LOP 212.60 Vp

RE 182.631 GL 5.91GP 4.29 ZAL

PLANETOCENTRIC CONIC

DISTANCE 422.217 EARTH TO MARS

33.746 GAL 3.08 AZL 89.30 HCA 130.55 SMA 199.93 ECC .26856 INC .6996 vl 30.257

21.249 GAP 11.13 AZP 90.45 TAL 14.64 TAp 145.19 RCA 146.23 APO 253.62 V2 23.089

60.14 ZAp 159.71ETS 166.79 ZAE 159.54 ETE 12.61 ZAC 94.68 ETC 255.79 CLP 160.13

C3 15.942 VHL 3.993 DLA 19.76 RAL 146.41RAO 6367.6 VEL 11.719 PTH 2.06 VHP 6.399 OpA -.11 RAP 193.94 ECC 1.2624

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

83.97 10.93 91.74 13 34 49 2229.4 -27.73 73.35

168.51 4.57 61.73 7 32 12 3337.9 -5.73 161.86

61.63 10.85 93.42 15 3 37 1926.7 -28.92 52.92

151.48 3.87 60.12 8 37 20 3315.7 -4.67 144.95

38.60 10.43 97.84 16 33 48 1629.1 -31.94 29.67

139.71 1.92 55.89 9 16 31 3186.2 -2.07 133.51

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2414.3 S_IR 597.1 SG3 519.9 ST 241.5 SR 544.5 SS 474.2

RRT .3794 RRF -.4336 RTF -.8842 CRT -.1909 CRS .9065 CST -.4678

S_B 2487.0 R23 -.0862 R13 -.8864 LSA 709.9 HSA 256.3 SSA 99.8

SG1 2423.5 SG2 549.9 THA 5.65 ELI 546.9 EL2 236.0 ALF 95.95

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 47 39 2829.39 -28.27

90.00 6 23 14 4137.86 -1.97

100.00 14 21 31 2526.74 -29.71

100.OO 7 32 4 3915.74 -.70

110.00 15 5639 2229.07 -33.38

110.00 8 13 25 3766.18 2.42

DIFFERENTIAL CORRECTIONS

TOE .0441 TRA -.4868 TC3 2.8758 BAU .6155

RDE -.3784 RRA -.0866 RC3 .263§ FAU .13803

FOE .5552 FRA -.5780 FC3-7.3880 BSP 7826

8DE .3809 8RA .4944 8C3 2.8879 FSP 1597
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 19643

LAUNCH DATE DEC 14 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CC_IIC DISTANCE 425.655

RL 147.25 LAL .0O LOt. 82.05 VL 33.699 GAL 3.16 AZL 89.33 HCA

RP 237.65 LAP .50 LOP 213.56 VF 21.210 GAp 10.61AZP 90.44 TAL

RC 184.919 GL 5.69 GP 4.46 ZAL 59.21 ZAP 158.85 ETS 166.86 ZAE

PLAI_ETOCENTRIC COMIC

C$ 15.766 VML 3.971DLA 19.85 RAL 145.40 RAD 6567.6 VEL 11.711PTH

LNCH AZMTH LNCH TIME L-] TIME INJ LAT

90.00 12 42 56 2830.74 -28.27

90.00 6 20 15 4131.53 -2.17

I00.00 14 16 54 2527.74 -29.72

100.00 7 26 $9 391_).77 -.90

110.00 15 51 55 2229.43 -33.39

110.00 8 10 7 3780.85 2.22

DIFFERENTIAL CORRECTIONS

TOE .0209 TRA -.47]5 TC3 2.8977 BAU .6118

ROE -.ST40 RRA Z.0787 RC3 .2908 FAU .14180

FOE .5887 FRA -.6628 FC_-T.7856 BSP 8293

006 .3745 BRA .4799 BC3 2.9023 FSP 1696

EARTH TO MARS

198.96 ECC .26534 INC .6700 Vl 30.Z$7

146.68 RCA 146.17 APO 251.76 V2 23.123

13.74 ZAC 94.87 ETC 255.79 CLP 159.30

131.51 SMA

15.17 TAp

180.24 ETE

2.06 VHp 6.247 DpA -.00 RAp 194.11ECC 1.2595

INJ LONG INJ RT ASC INJ _ZMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

84.07 9.77 91.69 13 29 47 2250.7 -27.74 75.A4

168.16 3.45 61.76 7 29 7 3531.5 -5.93 161.50

61.71 9.69 93.38 14 58 42 1927.7 -28.95 52.99

151.16 2.74 60.12 8 34 8 3309.8 -4.87 144.62

38.63 9.27 97.82 16 29 4 1629.4 -31.94 29.70

139.43 .79 55.88 9 13 8 3180.8 -2.27 193.23

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2405.8 _,R 599.2 SG3 546.4 ST 230.S SIR 540.8 $S 497.3

RRT .4170RRF -.4655 RTF -.8819 CRT -.0652 CR$ .9002 CST -.3753

SGB 2479.4 RZS -.0859 R13 -.8842 LSA 718.1MSA 259.7 SSA 99.1

S_1 2419.5 SG2 541.8 THA 6.24 EL1 541.1 £L2 229.9 ALF 91.88

LAUNCH DATE DEC 14 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 18 1965

DISTANCE 429.122 EARTH TO MARS

3.24 AZI. 89.36 HCA 132.47 SMA 198.05 ECC .26230 INC .6396 vl 50.257

10.09 AZP 90.43 TAt. 15.70 TAP 148.17 RCA 146.10 APO 250.00 V2 23.157

166.93 ZA( 160.96 ETE 15.01 ZAC 95.06 ETC 295.78 CLP 158.44

HELIOCENTRIC CONIC

RL 147.25 LAL .00 L(_. 82.05 VL 33.655 GAL

RP 237.31 LAp .47 LOP 214.52 VP 21.175 GAp

11.705 PTH 2.06 VHp 6.098 OpA .12 RAp 194.27 ECC 1.2569

RT ASC INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT |NJ 2 LONG

8.63 91.87 13 25 6 2231.3 -27.74 79.49

2.35 81.77 7 25 52 $$26.5 -8.09 161.21

8.56 93.37 14 54 5 1928.0 -28.94 53.01

1.84 80.12 8 30 48 3305.0 -5.05 144.39

8.14 97.83 16 24 37 1629.3 -31.94 29.68

1S9.Zl 338.89 53.87 9 9 39 3176.5 -2.44 lSS.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2417.8 SGR 602.5 SG3 574.7 ST 218.6 SR 536.9 SS 516.8

RRT .44§�RRF -.4977 RTF -.8857 CRT -.0370 CRS .8918 CST -.9649

2491.7 R23 -.0930 R13 -.8864 LSA 726.2 MSA 256.3 SSA 100.2

$(;1 2433.5 SG2 535.8 THA 6.67 EL1 537.0 ELI 218.4 ALF 91.04

RC 167.176 GL 5.45 GP 4.64 ZAL 58.30 ZAp 157.97 ETS

PLAN(TOCENTRIC CONIC

C3 15.612 VHL 3,991DLA 19.92 RAL 144.42 RAD 8567.6 VIEL

LNCH AZMTH LNCM TIH( L-I TIME INJ LAT INJ I,.(_NG INJ

90.00 12 37 54 2831.31 -28.27 84.11

90.00 6 17 5 4128.46 -2.33 187.88

100.00 14 11 97 2528.09 -29.72 61.73

100.00 7 25 44 3904.96 -1.07 150.89

110.00 15 4T 27 2229.26 -33.38 38.62

110.00 8 6 43 3776.51 2.05

OIFFERENTIAL CORRECTIONS

TOE .0149 TRA -.44§4 TC3 2.9334 8Au .6159

ROE -.$699 RRA -.0702 RC3 .3203 FAU .14803

FOE .6171FRA -.7595 FC3-8.2086 05P 8305

80( .9698 8RA ,4509 BC3 2.9508 FSP 1793

LAUNCH DATE DEC 14 1g64 FLIGHT TIMtE 186.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC CC_IIC

RL 147.25 LAL .00

RP 236.98 LAP .44

RC 189.421GL 5.20

PLANETOCENTRIC CONIC

C3 15.471YHL 5,953

LNCH AZMTH LNCH TIME

go.o0 12 55 36

90.00 6 13 44

100.00 14 7 42

100.00 7 22 19

110.00 15 43 18

110.00 8 3 13

DISTANCE 452.614 EARTH TO MARS

LOL 82.05 VL 33,610 GAL 3.32 AZL 89.39 HCA 133.43 SMA 197.20 ECC .25942 INC .6081 vl 30,257

LOP 215.48 VP 21,144 GAp 9.5g AZP 90.42 TAL 16.21 TAp 149.65 RCA 146.04 APO 248.36 V2 25.191

GP 4.83 ZAL 57.42 ZAP 157.06 ETS 166.98 ZAE 161.70 ETE 16.43 2AC 95.26 ETC 255.78 CLP 157.55

DLA 19.96 RAL 145.46 RAD 6567.6 VEL

L-I TIME INJ LAT

2851.00 -28.27

4122.68 -2.46

2527.56 -29.72

3901.33 -1.19

2226.50 -$3.37

3773.18 I.g3

DIFFERENTIAL CORRECTIONS

TDE .0102 TRA -.4180 TCS 2.9728 8AU .6192

ROE -.3652 RRA -.0814 RC3 .3517 FAU .15452

FOE .6447 FRA -.8624 FC3-6.6465 8SP 8339

BOE .5653 BRA .4225 9C3 2.9955 FSP 1894

11.6g9 pTH 2.06 VHp 5.955 DpA .26 RAP 194.41ECC 1.2546

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.09 7.53 91.68 13 20 48 2231.0 -27.74 75.46

167.67 1.26 61.76 7 22 27 3522.7 -S.21 161.00

61.69 7.46 93.39 14 49 50 1927.6 -28.95 52.98

150.69 .57 60.13 8 27 20 3301.3 -5.16 144.15

38.56 7.04 97.86 16 20 27 1628.5 -31.93 29.65

139.03 $58.63 55.86 9 6 6 3173.2 -2.57 132.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2426.7 SGR 607.1SG3 604.4 ST 207.1SR 552.8 ss 555.6

RRT .4757 RRF -.5308 RTF -.8852 CRT -.0158 CR6 .8828 CST -.3594

ST,B 2501.5 R23 -.1007 R13 -.8883 LSA 734.2 NSA 253.8 SSA 100.9

SGI 2444.7 SG2 530.1THA 7.12 ELI 532.8 EL2 207.1ALF 90.42

LAUNCH DATE DEC 14 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC DISTANCE 436.131

RL 147.25 LAL .00 LOL 82.05 VL 35.569 GAL 3.39 AZL 89.42 HCA 134.40 S44A

RP 236.64 LAp .41 LOP 216.45 VP 21.117 GAp 9.09 AZP 90.40 T&L 16.71 TAp

EARTH TO MARS

196.39 ECC .25671 INC .5758 Vl 30.257

151.11RCA 145.98 APO 246.80 V2 23,226

RC 191.655 GL 4.93 GP 5.03 ZAL 56.57 ZAp 156.13 ET$ 167.03 ZAE 162.46 ETE 18.05 ZAC 95.47 ETC 255.77 CLP 156.69

PL ANI[TOCENTRIC CONIC

CS 15,944 VML 3.917 DLA 19.98 RAL 142.53 RAO 6567.6 VEL 11.693 PTH 2.06 VHp 5.812 OpA .42 RAp 194.54 ECC 1.2525

LNCM AZMTM LNCH TIME L-I TINIE INJ LAT INJ LONG INJ R_ ASC 1NJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 29 43 2829.81 -28.27 84.00 8.46 91.72 13 16 52 2229.8 -27.73 75.38

go.o0 6 10 11 4120.17 -2.54 167.53 ,24 61.79 7 18 51 3520.2 -6.29 160.86

100.00 14 5 49 2526.32 -29.71 61.60 6.59 93.44 14 45 56 1926.3 -28.92 52.89

!00.00 T 18 45 3898.89 -1.2T 150.56 359.54 60.13 8 23 44 3298.9 -5.24 144.02

110.00 15 39 27 2227.13 -$3.36 38.45 5.96 97.92 16 16 35 1627.1 -51.91 29.53

110.00 7 59 37 3770.85 1.84 138.91 357.59 55.86 9 2 28 3170.8 -2.66 132.71

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0066 TRA -.3889 TC5 S.0140 BAU .6233 SGT 2437.7 S_R 813.6 SG3 635.8 ST 195.5 SR 528.6 SS 553.9

ROE -.3609 RRA -.0522 RCS .5856 FAU .16140 flRT .5053 RRF -.5849 RTF -.8873 CRT -.0153 CRS .8737 CST -.3697

FOE .8715 FRA -.9725 FC3-9.1060 BSP 8315 _ 2513.7 R23 -.1097 R13 -.8908 LSA 742.3 MSA 250.9 SSA 101.6

8DE .3610 BRA .9924 BC3 3.0386 FSP 1999 SGI 2458.3 S;2 525.1THA 7.60 EL1 528.6 EL2 195.S ALF 90.37

Z071



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC tA 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN ZA 1965

HELIOCENTRIC COA,IIC

RL 147.25 LAL .00

RP 236.29 LAp .38

RC 193.877 GL 4.65

PLANEIOCENTRIC CONIC

C3 15.230 VHL 3.903

LNCH AZMTH LNCN TIME

90.00 12 26 12

90.00 6 8 27

100.00 14 0 19

100.00 7 15 2

110.00 15 35 55

110.00 7 35 55

DIFFERENTIAL CORRECTIONS

TDE .0171 TRA -.3529 TC3 3.0•06 BAU .6311

RDE -.3564 RRA -.0422 RCS _4223 FAU .16880

FDE .6910 FRA-1.0941 FC3-9.3953 BSP 8070

BDE .3369 BRA .3554 803 3.0995 FSP 209•

DISTANCE 439.671 EARTH TO MARS

LOL 82.05 VL 33.529 GAL 3.46 AZL 89.46 HCA 135.37 SHA 195.63 ECC .25413 INC .SAZO vt 30.257

LOP 217.42 VP 21.093 GAp 8.60 AZP 90.39 TAL 17.20 TAp 152.57 RCA 143.91 APO 245.34 V2 23.261

GP 5.24 ZAL 55.75 ZAp 155,17 ETS 167.06 ZAE 163.24 ETE 19.89 ZAC 95.68 ETC 255.77 CLP 155.70

CLA 19.97 RAL 141.62 RAD 6367.6 VEL 11.688 pTH 2.06 VHp 5.675 DpA .80 RAp 194.66 ECC 1.2507

L-I TIME INJ LAT INJ LOtAG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2827.71 -28.28 83.85 5.42 91.80 13 13 20 2227.7 -27.72 75.23

4118.92 -2.58 167.46 359.23 61.79 7 15 6 3518.9 -8.33 160.79

2524.26 -29.70 61.45 5.35 93.52 1A 42 23 1924.3 -28.90 52.74

3897.80 -1.32 150.49 358.53 60.13 8 20 0 3297.6 -5.28 143.95

2225.14 -33.34 38.30 4.92 98.01 16 13 0 1625.1 -31.88 29.38

3769.49 1.78 138.84 356.59 55.86 8 58 44 3169.5 -2.71 132.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2459.4 9GR 622.0 SG3 669.5 ST 182.1 9R 523.8 S9 568.1

RRT .5316 RRF -.3990 RTF -.8911 CRT -,0960 CRS .8617 CST -.4461

SGB 2536.8 R23 -.1215 R13 -.8951 LSA 747.8 MSA 245.6 SSA 103.5

SGI 2482.5 SG2 521.9 THA 8.01 ELI 524.1 EL2 181.1 ALF 92.17

LAUNCH DATE 0EC 14 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC DISTANCE 443.231 EARTH TO WARS

RL 147.25 LAL .00 LOt. 82.05 VL 53.492 GAL 5.53 AZL 89.49 HCA 136.34 SMA 194.91 ECC .25171 INC ,5071 V1 30.257

RP 235.94 LAp .35 LOP 218.39 VP 21.075 GAP 8.11 AZP 90.37 TAL 17.67 TAp 154.01 RCA 145.85 Apo 243.97 V2 23.297

RC 196.086 GL 4.36 GP 5.48 ZAL 54.96 ZAP 154.19 ETS 167.09 ZAE 164.02 ETE 21.99 ZAC 95.90 ETC 255.76 CLP 154.74

PLANETOCENTRIC CONIC

C3 15.127 VHL 3.889 OLA 19.93 RAL 140.74 RAD 8567.6 VEL 11.684 pTH 2.03 VHp 5.542 DPA .80 RAp 194,76 ECC 1.2490

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 12 23 9 2824.38 -28.28 83.62 4.42 91.91 13 10 14 2224.6 -27.69 75.00

90.00 6 2 32 4118.99 -2.57 167.46 338.25 61.79 7 11 11 3519.0 -6.33 160.79

100.00 13 3• 13 2521.28 -29.89 61.25 4.34 93.63 14 39 14 1921.3 -28.87 52.52

100.00 • 11 10 3897.51 -1.32 130.48 357,53 60.13 8 16 7 3297.5 -5.28 143.94

110.00 15 52 44 2222.43 -53.32 38.09 3.90 98.13 16 9 46 1622.4 -31.84 29.18

110.00 • 32 8 3789.13 1.77 138.82 355.82 55.86 8 54 57 3169.1 -2.72 132.62

DIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0004 TRA -.3443 TC3 3.0323 BAU .6243 S_T 2434.9 SGR 632.8 SG3 702.0 ST 176.8 SR 519.8 SS 589.6

ROE -.3526 RRA -.0324 RC3 .4599 FAu .17388 RRT .5688 RRF -.6340 RTF -.8880 CRT .0314 CRS .8566 CST -.3481

FOE .7243 FRA-1,2071 FC-10.0858 BSP 8446 $_ 2515.8 R23 -.1278 R13 -.8926 LSA 758.6 MSA 252.1 SSA 100.3

908 .3526 BRA .3458 BC3 3.0869 FSP 2233 SGI 2462.8 8G2 514.6 THA 8.80 EL1 519.9 EL2 176.7 ALF 89.31

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 235.59 LAP .32

RC 198.280 GL 4.06

PLANETOCENTRIC CONIC

C3 15.034 VHL 5.877

LNCN AZWTM LNCH TIME

90,00 12 20 50

90.00 5 58 26

100.00 15 54 28

100.00 7 7 8

110.00 15 29 31

110.00 7 48 15

FLIGHT TIME 196.00 ARRIVAL DATE JUN 28 1965

DISTANCE 446.814 EARTH TO MARS

LOL 82.05 VL 33.457 GAL 3.59 AZL 89.53 HCA 137.32 SMA 194.23 ECC .24941 INC .4703 V1 30.257

LOP 219.36 VP 21.056 GAP 7.83 AZp 90.35 TAL 18.13 TAp 155.45 RCA 145.79 Apo 242.67 V2 23.533

GP 5.70 ZAL 34.21 ZAp 153.19 ETS 167.11 ZAE 164.81ETE 24.41 ZAC 96,13 ETC 255.75 CLP 153.76

OLA 19.87 RAL 139.90 RAO 6567.6 VEL 11.680 pTH 2.05 VHp 5.412 DpA 1.02 RAP 194.85 ECC 1.2474

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2820.53 -28.25 83.32 3.44 92.06 13 7 30 2220.5 -27.66 74.71

A120.28 -2.53 167.53 337.30 61.79 7 7 6 3520.3 -6.29 160.86

2517.48 -29.87 60.95 3.35 93.78 14 36 26 1917.5 -28.83 52.2A

3898.56 -1.28 150.54 356.61 60.13 8 12 7 3298.8 -5.25 144.00

2219.08 -33.28 37.84 2.91 98.28 16 6 50 1619.1 -31.78 28.95

3769.73 1.79 138.85 334.88 53.86 8 51 5 3169.7 -2.70 132.65

DIFFERENTIAL CORRECTIONS

TOE .0001 TRA -.3218 TC3 3.0680 BAU .6244

ROE -.3484 RRA -.0215 RC3 .5011FAU ,18385

FOE .7467 FRA-1.5365 FC-10.5756 BSP 8444

ODE .3484 BRA .5226 BC3 3.1067 FSP 2353

LAUNCH DATE DEC 14 1964

HELIOCENTRIC C(_NIC

RL 147.25 LAL .00 LOL 82.05 VL

RP 235.24 LAp .29 LOP 220.34 VP

RC 200.460 GL 5.74 GP 5.95 ZAL

PLANETOCENTRIC CONIC

C3 14.951 VHL 3.867 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 18 15 2815.50 -28.24

90.00 5 54 8 4122.82 -2.45

100.00 13 52 7 2312.79 -29.65

100.00 7 2 57 3900.75 -1.21

110.00 15 27 18 2215.02 -38.24

110.00 7 44 16 3771.29 1.85

DIFFERENTIAL CORRECTIONS

TDE .0015 7RA -,3007 703 3,0748 BAU .6242

RDE -.5442 RRA -.0101 RC3 ,5432 FAU .19175

FDE ,7672 FRA-t.4718 FC-11.1036 BSP 8432

BDE .3442 BRA .3009 803 3.1227 FSP 2482

MID-COURSE ExECuTION ACCURACY ORBIT 0ETERMINATION ACCURACY

8GT 2430.8 SCA_ 645.9 8G3 737.6 ST 167.6 SR 515.1 SS 605.2

RRT .5993 RRF -.6681 RTF -.8884 CRT .0268 CRS .8469 CST -.3603

8GB 2315.2 R23 -.1387 R13 -.8937 LSA 765.4 MSA 252.8 SSA 99.6

9G1 2462.9 SG2 510.3 THA 9.46 ELi 515.1EL2 167.6 ALF 891AA

FLIGHT TIME 198.00 ARRIVAL DATE JUN 30 1965

DISTANCE 450.416 EARTH TO MARS

33.423 GAL 3.65 AZL 89.57 HCA

21.042 GAp 7.17 A ZP 90.32 TAL

53.49 ZAP 152.15 ET8 167.12 ZAE

138.30 9HA 193.59 ECC .24724 INC .4327 Vl 30.257

18.57 TAp 156,87 RCA 145.73 APO 241.45 V2 23.369

165.60 ETE 27.21ZAC 96.37 ETC 255.75 CLP 152.75

19.78 RAL 139.08 RAO 6567.6 VEL 11.676 pTH 2.05 VHp 5.286 DpA 1.26 RAp 194.93 ECC 1.2460

INJ LONG INJ RT A8C |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.96 2.48 92.25 13 5 10 2213.5 -27.63 74.34

167.67 356.37 61.78 7 2 51 3522.8 -6.21 161.01

60.60 2.40 93.96 14 34 0 1912.8 -28.79 51.90

150.66 355.68 60.13 8 7 58 3300.8 -5.18 144.12

37.53 1.94 98.46 16 4 13 1615.0 -31.72 28.63

138.93 353.77 55.86 8 47 7 3171.3 -2.64 132.73

MID-COURSE ExECuTION ACCURACY oRBIT OETERMINATION ACCURACY

SGT 2424.5 SGR 861.9 SG3 ••4.7 ST 159.0 SR 510.1 SS 619.9

RRT .6287 RRF -.7015 RTF -.8886 CRT .0054 CRS .8372 CST -.5844

SGB 2513.2 R23 -.1507 R13 -.8948 LSA 771.8 MSA 253.7 SSA 98.7

8G1 2461.5 SG2 506.9 THA 10.18 ELt 510.1 EL2 159.0 ALF 89.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147.25 LAL .DO

RP 254.89 LAP .26

RC 202.623 GL 3.40

PLANE TOCENTRIC CONIC

C3 14.075 VHL 3.857

LNCH AZMTM LNCH TIME

90.00 12 16 24

90.00 $ 49 39

100.00 13 50 8

100.00 6 58 38

110.00 15 25 3

110.00 • 40 11

FLIGHT TIME ZO0.OD ARRIVAL D4TE JUL 2 1965

DISTANCE 454.038 EARTH TO MARS

LOt. 82.05 VL 33.391 GAL 3.71 AZL 89.61HCA 139.28 SM4 192.98 ECC .24520 INC .3992 vl 30.257

LOP 221.32 yp 21.032 GAp 6.70 AZp 90.30 TAL 19.00 TAp 158.28 RCA 145.67 APO 240.30 v2 23.405

GP 6.22 ZAL 52.79 ZAp 151.09 ETS 167.12 ZAE 166.38 ETE 30.46 ZAC 96.61ETC 2§5.74 CLP 15|.71

DLA 19.66 RAL 138.28 RAD 656•.6 VEL 11.673 pTH 2.05 VHp 5.164 DpA 1.52

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CgT TIM

2809.48 -28.22 82.52 1,56 92.47 13 3 14 2209.5

4126.59 -2.33 167.89 355.48 61.77 6 58 26 3526.6

2907.22 -29.63 60.19 1,46 94.18 14 31 55 1907.2

3904.08 -1.10 150.84 354.79 60.13 8 3 40 3304.1

2210.27 -33.20 37.16 .99 90.67 16 1 53 1610.3

3773.79 1.95 139.06 352.89 55.87 8 45 4 3173.8

RAp 194.98 ECC 1.2448

INJ 2 LAT INJ 2 LONG

-27.58 73.91

-6.09 161.22

-28.73 51.50

-5.06 144.30

-31.64 28.28

-2.54 132.86

DIFFERENTIAL CORRECTIONS MXD-COURSE EXECUTION ACCURACY

TO( .0098 TRA -.2745 TC3 3.0945 OAU .6266 SGT 2428.0 SGR 681.2 $63 014.6

ROE -.S$96 RRA .00"24 RC3 .5933 FAU .20048 RRT .GSSG RRF -.7340 RTF -.8901

FOE .7809 FRA-1.6209 FC-11.6677 BSlP 6263 868 2519.8 R23 -.1640 RI3 -.8973

BD( .3698 BRA .274§ BC3 3.1509 FSP 2606 SGI 2460.6 SG2 505.5 THA 10.89

LAUNCH DATE DEC 14 1964 FLIGHT 1114( 202.00

HELIOCENTRIC CONIC DISTANCE 457.677

RL 147.29 LAL .00 LOL 82.05 VL 33.360 GAL 3.76 AZL 89.65 PICA 140.26 $44A 192.42 ECC .24326

RP 234.53 LAp .22 LOP 222.31 Vp 21.025 GAp 6.25 AZP 90.27 TAL 19.41 TAp 159.67 RCA 145.61

RC 204.770 GL 3.05 r_p 6.50 ZAL 52.14 ZAp 150.00 ETS 167.12 ZM[ 167.12 ETE 34.23 ZAC 96.87

PLAN[TOC(NTRIC CONIC

C3 14.807 VHL 3.848 DLA 19.51RAL 137.52 RAO 6567.6 VEL 11.670 PTH 2.05 VHp 5.045 DpA 1.81

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM

90.00 12 14 59 2802.40 -28.20 82.00 .66 92.72 13 1 42 2202.4

90.00 5 44 59 4131.61 -2.17 168.17 354.61 61.76 6 53 50 3531.6

I00.00 13 48 33 2500.68 -29.59 59.71 .56 94.43 14 30 14 1900.7

100.00 6 54 6 3908.55 -.95 151.09 353.93 60.12 7 59 15 3508.6

110.00 15 23 9 2204.73 -33.14 36.74 .07 98.91 15 59 54 1604.7

110.00 7 38 0 3777.27 2.08 139.24 352.04 55.87 8 38 57 3177.3

DIFFERENTIAL C_IIRECTION$ MIO-CO4JR_E EXECUTION ACCURACY

TOE .0055 TRA -.2644 TC3 3.0679 OAU .6209 SGT 2397.7 $6R 703.6 863 853.6

ROE -.3355 RRA .0150 RC3 .6430 FAU .20896 RRT .6842RRF -.7648 RTF -.8876

FOE .8028 FRA-1.7645 FC-IZ.2176 BSP 8411 _ 2498.8 R23 -.1774 R13 -.8961

OO( .3356 9RA .2848 BC] 3.1346 FSP 2759 S_1 2447.7 SG2 502.6 THA 11.86

ORBIT DETERMINATION ACCURACY

ST 149.1 SR 504.7 SS 632.1

CAT -.0867 CRS .8249 CST -.4605

LSA 776.3 N94 253.3 9SA 98.5

ELI 504.9 EL2 148.4 ALF 91.61

ARRIVAL DATE JUL 4 1965

EARTH TO MARS

INC .5518 vl 30.257

APO 239.22 v2 23.442

ETC 255.73 CLP 150.64

RAp 195.05 ECC 1.2437

INJ 2 LAT INJ 2 LONG

-27.52 73.40

-5.93 161.50

-28.66 51.02

-4.91 144.55

-31.55 27.88

-2.41 155.04

ORBIT DETERMINATION ACCURACY

ST 144.2 SR 499.9 9S 647.7

CRT -.0549 DR9 .8177 C$T -.4419

LSA 784.1MSA 257.0 SSA 96.5

EL1 500.0 EL2 143.9 ALF 90.99

LAUNCH DATE DEC 14 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .0O

RP 294.17 LAp .19

RC 206.900 GL 2.68

PLANETOCENTRIC CONIC

CS 14.745 YHL 3.840

LNCM AZMTH LNCH TIME

90.00 12 15 59

90.00 5 40 7

100.00 13 47 21

tOO.O0 6 49 26

110.00 15 21 34

!10.00 • 31 43

DISTANCE 461.555 EARTH TO MARS

LOL 82.05 VL 33.331 GAL 3.81 AZL 89.69 HCA 141.25 SMA 191.88 ECC .24144 IMC .5088 vl 30.257

LOP 225.29 vP 21.020 GAp 5.80 AZP 90.24 TAL 19.81 TAp 161.05 RCA 145.55 APO 238.20 v2 23.479

;p 6.80 ZAL 51.51 ZAp 148.87 ETS 167.12 ZAE 167.63 ETE 58.63 Z4C 97.14 ETC Z55.73 CLP 149.55

OLA 19.34 RAL 136.76 RAD 8567.8 VEL 11,667 pTH 2.05 VHp 4.950 DpA 2.13 RAp 195.05 ECC 1.2427

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2794.30 -28.17 81.41 359.78 93.02 15 O 35 2194.5 -27.45 72.82

4157.84 -1.97 168.51 353.76 61.75 6 49 5 3537.8 -5.75 161.85

2493.23 -29.55 59.15 359.67 94.72 14 28 54 1893.Z -28.59 50.48

3914.15 -.76 151.40 353.09 60.12 • 54 40 5514.2 -4.75 144.86

2198.45 -33.07 56.26 359.17 99.19 15 58 12 1598.5 -31.45 27.42

3781.69 2.25 139.48 351,21 55.88 8 34 44 3181.7 -2.24 133.27

DIFFERENTIAL CORRECTIONS NID-COUR$( ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0103rTRA -.2480 TC3 3.0547 BAU .6177 SGT 2378.6 SGR 729.9 965 895.6 97 138.0 9R 494.5 SS 659.4

ROE -.3310 RRA .0289 RC3 .6972 FAU .21810 RRT .7089 RRF -.7938 RTF -.8866 CRT -.1189 CRS .8068 CST -.4933

FOE .8143 FRA-1.9238 FC-12.8049 BSP 8371 860 2488.1 R23 -.1924 R13 -.8966 LSA 788.7 MSA 259.0 SSA 95.0

BOE .3311BR4 .2497 BC3 3.1333 FSP 2905 SGI 2436.8 362 502.5 THA 12.83 EL1 494.6 EL2 136.9 ALF 92.06

LAUNCH DATE DEC 14 1964 FLIGHT TIN( 206.00 ARRIVAL DATE J UL 8 1965

HELIC, CENTRIC CONIC DISTANCE 465.010 EARTH TO MARS

RL _47.25 LAL .00 LOL 82.05 VL 33.304 GAL 3.86 AZL 89.74 HCA 142.24 Sl4A 191.37 ECC .25971 INC .2637 vl 30.257

RP 233.80 LAp .16 LOP 224.28 VP 21.019 GAP 5.36 A ZP 90.21TAL 20.19 TAp 162.42 RCA 145.50 APO 257.24 V2 23.517

RC 209.011GL 2.29

PLANETOCENTRIC CONIC

C3 14.690 VHL 3.833

LNCH A21HTH LNCH TIME

90.OO 12 13 23

90.00 3 35 4

100.00 15 46 31

100.00 6 44 36

110.00 15 20 18

110.00 7 27 19

DIFFERENT! AL CORRECTION9

• DE .0161 TRA -.2336 TC3 3.0353 BAU .6143

ROE -.3263 RRA .0437 RC3 .7554 FAU .22756

FOE .9229 FRA-2.0890 FC-13.4115 BSP 8310

8DE .3267 BRA .2377 BC3 3.1278 FSP 3058

• .11ZAL 50.91ZAp 147.72 ETS 187.11ZAE 168.4• ETE 45.74 ZAC 97.42 ETC 255.72 CLP 148.45

DLA 19.13 RAL 136.08 RAD 6567.6 VEL 11.665 PTH 2.05 VHp 4.819 OpA 2.47 RAP 195.07 ECC 1.2418

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2785.15 -28.13 80.74 358.92 93.35 12 59 48 2185.2 -27.37 72.16

4143.30 -1.73 166.93 352.94 61.73 6 44 9 5545.5 -5.49 162.27

2484.80 -29.50 58.53 358.81 95.04 14 27 56 1884.8 -28.49 49.87

3920.09 -.53 151.77 352.28 60.11 7 49 57 5520.9 -4.50 145.23

2191.38 -32.99 35.73 358.29 99.50 15 56 50 1591.4 -31.53 26.90

3787.07 2.46 139.76 350.41 55.89 8 50 26 3187.1 -2.04 135.55

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2356.0 Sr_R 760.3 SG3 939.0 ST 133.2 SR 488.5 SS 670.3

RRT .7313 RRF -.6207 RTF -.8852 CRT -.1976 CRS .7959 CST -.5508

SGB 2475.6 R23 -.2083 R13 -.8971 L$A 793.0 MSA 260.9 SSA 93.7

9G1 2423.7 SG2 504.0 THA 13.89 EL1 489.5 EL2 130.4 ALF 93.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEE 14 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .O0 LOL 82.05 VL

RP 253.44 LAP .13 bOP 225.28 VP

RC 211.104 GL 1.88 GP 7.45 ZAL

PLANETOCENTRIC CONIC

C3 14.639 VHL 3.826

LNCH AZMTH LNCH TIME

90.00 12 13 11

90.00 5 29 49

100.00 13 48 5

100.00 6 39 37

110.00 15 19 22

110.O0 T 22 48

DIFFERENTIAL C_RRECTIOtI8

TOE .0222 TRA -.2221 TC3 3.0049 BAU .6095

ROE -.3214 RRA .0596 RC3 .8177 FAU .23733

FOE .8278 FRA-2.2620 FC-14.03§4 BSP 8283

8OE .3222 BRA .2300 BC3 3.1142 FSP 3218

DISTANCE 468.701 EARTH TO MARS

33.278 GAL 3.91AZL 89.78 HCA 143.23 SMA 190.89 ECC .23808 ]NC .2165 vl 30.257

21.020 GAP 4.93 AZP 90.17 TAL 20.55 TAp 163.78 RCA 145.44 APO 236.34 v2 25.555

50.35 ZAP 146.53 ET8 167.09 ZAE 189.02 ETE 49.62 ZAC 97.71ETC 255.71CLP 147.27

DLA 16.90 RAL 135.39 RAO 6567.6 VEL 11.663 PTH 2.05 VHp 4.7110pA 2.84 RAp 195.06 ECC 1.2409

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2774.93 -28.09 80.00 358.09 93.72 12 59 26 2174.9 -27.28 71.42

4153.99 -1.45 169.42 332,15 61.72 6 39 3 3554.0 -5.22 162.76

2475.39 -29.43 57.84 337.96 95.40 14 27 20 1875.4 -28.39 49.20

3928.76 -.26 152.20 351.49 60.11 7 43 3 3328.8 -4.24 145.67

2183.49 -32.90 35.13 357.42 99.84 15 55 46 1383.5 -31.20 26.32

3793.43 2.70 140.09 349.64 55.91 8 26 1 3193.4 -1.79 133.88

MID-COURSE EXECUTION ACCURACY ORBIT OETERMIHATION ACCURACY

SGT 2326.3 8_ 795.0 $63 984.0 ST 130.3 8R 482.5 88 680.5

RRT .7514 RRF -.8454 RTF -.8830 CRT -.2811CRS .7849 CST -.6070

$68 2436.4 R23 -.2251 R13 -.8973 LSA 796.9 MSA 263.2 SSA 92.2

861 2405.5 SG2 507.4 THA 15.09 EL1 484.0 EL2 124.7 ALF 94.65

LAUNCH DATE DEC 14 1964 FLIGHT TIM( 210.00 ARRIVAL DATE JUL 12 1965

HELICK_ENTRIC CONIC

RL 147.25 LAL .O0

RP 233.07 LAP .10

RC 213.179 GL 1.45

PLANETOCENTRIC CONIC

C3 14.593 VHL 3.820

LNCH AZI4TH LNCH TIME

90.00 12 13 24

90.00 3 24 22

100.00 13 48 1

100.00 6 34 26

110.00 15 18 48

110.00 7 18 10

DIFFERENTIAL C(_RECTION$

TOE .0304 TflA -.2122

ROE -.3161 RRA .0767

FD( .8243 FRA-2.4442

BOE .3175 8RA .2256

OISTANCE 472.407 EARTH TO MARS

LOL 82.05 VL 33.253 GAL 3.93 AZL 89.83 HCA 144.23 SNA 190.44 ECC .23855 INC .1662 vl 30.257

LOP 226.27 VP 21.023 GAP 4.30 AZP 90.14 TAL 20.89 TAp 165.12 RCA 145.39 APO 235.49 V2 23.593

GP 7.81ZAL 49.82 ZAP 145.30 ETS 167.08 ZAE 169.44 ETE 56.29 ZAC 98.02 ETC 255.70 CLP 146.09

OLA 18.63 RAL 134.74 RAD 6567.6 VEL 11.661PTH 2.05 VHp 4.607 DpA 3.25 RAp 195.04 ECC 1.2402

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2783.60 -28.04 79.17 357.27 94.13 12 59 28 2163.6 -27.17 70.61

4163.92 -1.13 169.97 351.36 61.70 6 33 46 3563.9 -4.90 163.32

2484.98 -29.38 57.07 357.14 95.80 14 27 6 1863.0 -28.26 48.44

3937.79 .05 152.69 350.72 60.11 7 40 4 3337.8 -3.93 146.17

2174.75 -32.80 34.47 358.57 100.22 15 55 1 1574.7 -31.04 25.69

3800.77 2.98 140.47 349.89 35.93 8 21 31 3200.8 -1.51 134.27

MID-CO4JRS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.9876 BAU .6041 SGT 2292.5 $GR 834.5 SG3 1030.6 ST 129.8 3R 475.9 SS 688.3

RC3 .8847 FAU .24743 RRT .7885 RRF -.8877 RTF -.8803 CRT -.3871CR8 .7722 CST -.6702

FC-14.6791 BSP 8197 568 2439.6 R23 -.2425 R13 -.8975 LSA 798.8 MSA 265.9 SSA 90.7

BC3 3.0987 FSP 3383 SG1 2385.0 SG2 513.2 THA 16.41 EL1 478.7 EL2 119.0 ALF 96.45

LAUNCH OAT[ DEC 14 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOb 82.05 VL

RP 232.70 LAP .OT LOP 227.27 VP

RC 215.236 GL .99 GP 8.19 ZAL

PLANET(_ENTRIC CONIC

C3 14.551 VHL 3.81S

LNCH AZMTH LNCH TIRE

90.00 12 14 2

go.o0 5 18 42

100.00 13 48 20

100.00 8 29 5

110.00 15 18 30

110.00 7 13 24

DIFFERENTIAL CC)RRECTIONS

TOE .0393 TRA -.204S TC3 2.9232 BAU .5983

ROE -.3105 RRA .0951RC3 .9567 FAU .25788

FOE .8171 FRA-2.6534 FC-15.3419 BSP 8111

BDE .3130 8RA .2255 BC3 3.0758 FSP 3552

DISTANCE 476.130 EARTH TO MARS

33.230 GAb 3.99 AZL 89.89 HCA 145.23 8MA 190,02 ECC .23509 INC .1141 vl 30.257

21.029 GAP 4.09 AZP 90.09 TAL 21.22 TAp 166.45 RCA 145.35 Apo 234.69 VZ 23.651

49.32 ZAp 144.05 (78 167.06 ZAE 169.72 ETE 63.67 ZAC 98.35 ETC 255.69 CLP 144.87

DLA 18.33 RAL 134.11RAD 6567.6 VEL 11.659 pTH 2.05 VHp 4.507 DpA 3.69 RAp 195.00 ECC 1.2395

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2751.15 -27.97 78.27 356.47 94.58 12 59 53 2151.1 -27.04 69.72

4175.10 -.77 170.59 350.63 61.69 6 28 17 3575.1 -4.54 165.95

2453.48 -29.28 58.23 356.33 96.24 14 27 14 1853.5 -28.12 47.62

3948.00 .39 153.25 349.98 60.11 7 34 53 3348.0 -5.59 146.73

2185.12 -32.68 33.74 355.74 100.63 15 54 35 1565.1 -30.87 24.99

3809.12 3.30 140.91 348.17 55.98 8 16 54 5209.1 -1.19 134.70

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2254.3 SG4_ 879.1 SG3 1078.7 ST 131.g SR 469.0 SS 695.7

RRT .7829 RRF -.8876 RTF -.8770 CRT -.4926 CRS .7595 CST -.7251

SGB 2419.6 R23 -.2600 R13 -.8977 LSA 800.8 HSA 268.7 SSA 89.1

SGI 2362.7 SG2 521.8 THA 17.88 EL1 473.8 EL2 113.6 ALF 98.37

LAUNCH DATE DEC 14 1964 FLIGHT TIM( 214.00 ARRIVAL DATE JUL !6 1965

HELIC)CENTRIC CONIC DISTANCE 479.867 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL 33.207 GAL 4.03 AZL 89.94 HCA 146.25 SMA 189.62 ECC .23373 INC .0598 vl 30.257

RP 232.32 LAp .03 LOP 228.27 VP 21.038 GAp 3.67 A ZP 90.05 TAb 21.33 TAp 167.76 RCA 145.30 APO 233.94 v2 23.670

RC 217.275 GL .51GP 8.60 ZAL 48.85 ZAP 142.75 ETS 167.04 ZAE 169.80 ETE 71.58 ZAC 98.69 ETC 255.68 CLP 143.62

PLANETOCENTRIC CONIC

C3 14.513 VHL 3.810 DLA 18.00 RAL 133.50 RAO 6567.6 VEL 11.658 PTH 2.05 VHp 4.410 DpA 4.16 RAp 194.94 ECC 1.2388

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 12 15 4 2737.53 -27.90 77.28 355.68 95.07 13 0 41 2137.5 -26.90 68.75

90.00 5 12 50 4187.55 -.36 171.29 349.g0 61.69 6 22 38 3387.6 -4.15 164.65

100.00 13 47 3 2440.91 -29.20 55.31 355.53 96.71 14 27 43 1840.9 -27.96 46.72

100.00 6 23 32 3959.41 .78 153.88 349.27 60.12 7 29 32 3359.4 -3.20 147.36

110.00 15 18 54 2154.57 -32.35 32.95 354.92 101.08 15 54 28 1554.6 -30.68 24.23

110.00 7 8 50 3818.51 3.66 141.40 347.47 55.g9 8 12 9 3218.5 -.83 135.19

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0483 TRA -.19_H) TC3 2.8674 BAU .5914 8GT 2208.7 3_ 929.1SG3 1127.9 ST 136.2 SR 461.9 85 702.8

ROE -.3046 RRA .1148 RC3 1.0337 FAU .26849 RRT .7944 RRF -.9052 RTF -.8726 CRT -.5860 CRS .7469 CST -.7609

FOE .8049 FRA-2.8296 FC-16.0164 BSP 8031 9GB 2396.1 R23 -.2775 R13 -.8979 LSA 802.7 MSA 271.7 SSA 87.4

BDE .3084 8RA .2305 BC3 3.0481FSP 3730 861 2336.0 SG2 533.6 THA 19.54 EL1 469.2 EL2 108.7 ALF 100.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DAlE DEC 14 1964

HELIOCENTR|C CO_lC

RL 147.25 LAL .00

RP 231.95 LAP .00

RC 219.295 GL .01

PLAMEYOCEN•RIC CO61ZC

C3 14.4•6 VML 3.803

LNCH AZMTM LNCH TIME

90.00 12 16 30

go.o0 5 6 44

100.00 13 48 8

100.00 G 1• 4•

110.00 13 18 $8

110.00 • 3 2?

FLIGHT TIME 216.00 ARRIVAL DATE JUL 18 1965

DISTANCE 483.618 EARTH TO MARS

LOL 82.03 VL 33.186 GAL 4.07 AZL 90.00 HCA 147.23 SMA 189.24 ECC .23243 ]NC .00DO Vl 30.257

LOP 229.28 VP 21.049 GAp 3.27 AZp 90.00 TAL 21.62 TAp 169.06 RCA 145.26 Apo 233.23 v2 23.709

GP 9.04 2AL 48.42 ZAp 141.42 ETS 167.01 ZAE 169.67 EYE 79.74 ZAC 99.05 ETC 255.67 CLP 142.33

OLA 17.63 RAL 132.92 RAD 6567.6 VEL 11.656 pTH 2.05 VHp 4.317 DpA 4.67 RAp 194.$7 ECC 1.2383

L-I TIME INJ LA7 INJ LONG INJ RT A$C 1NJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2722.70 -27.80 •6.20 354.91 95.60 13 1 53 2122.• -26.73 67.70

4201.32 .08 172.03 349.20 61.68 6 16 46 3601.3 -3.70 165.42

2427.21 -29.08 54.30 354.74 9•.23 14 28 35 1627.2 -27.78 45.74

3972.03 1.21 154.57 348.57 60.13 • 23 39 3372.0 -2.77 148.05

2143.04 -32.39 32.0g 354.11 101.37 15 54 41 1343.0 -30.46 23.40

3828.98 4.05 141.93 346.60 36.03 8 • 16 3229.0 -.43 135.74

DIFFERENTIAL CCRRECTI(_A8

TOE .0600 TRA -.11H89 TC3 2.6061BAU .5946

ROE -.29•9 RRA .1383 RC3 1.1170 FAU .27949

FOE .7801FRA-3.0355 FC-18.7122 BSP f924

BOE .3038 BRA .2394 BC3 3.0203 FSP 3909

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2159.9 SGR 985.0 663 1178.8 57 144.8 8R 453.8 SS 707.3

RRT .8028 RRF -.9206 RTF -.8873 CRT -.6832 CRS .7315 CST -.7863

S_B 2373.9 R23 -.2941 R13 -.6986 LSA 602.5 MSA 27§.7 SSA 85.5

SGI 2309.5 6r,,Z 549.3 THA 21.57 EL1 465.1 EL2 103.2 ALF 102.94

LAUNCH OATE DEC 14 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 487.384 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.03 VL 33.167 GAL 4.10 AZI. 90.06 MCA 148.24 544A 188.89 ECC .23121 ]NC .0581 vl 30.257

RP 231.37 LAp -.03 LOP 230.29 vP 21.062 GAP Z.88 AZP 69.95 TAL 22.10 TAp 170.34 RCA 145.21 APO 232.56 v2 23.748

RC 221.297 GL -.$3 GP 9.30 ZAL 48.01 ZAP 140.05 ETS 166.99 2A( 169.32 ETE 87.78 ZAC 99.44 ETC 253.66 CLP 141.01

PLAN(TOCENTRIC C4_IC

CS 14.44T VML 3.801DLA 1•.22 RAL 132.38 RAO 6567.6 VEL 11.855 PTH 2.05 VHP 4.228 OpA 5.22 RAp 19A.•8 ECC 1.2378

LNCH AZMTH LNCH TIM( L-I TIME INJ LAY ZNJ LONG INJ RT ASC |NJ AZlqTH INJ TIME F_) CST TIM [NJ 2 LA7 INJ 2 LONG

90.00 12 18 22 2706.63 -27.69 73.04 354.14 96.18 13 3 28 2106.6 -26.55 66.56

90.00 3 0 24 4216.44 .57 172.90 348.52 61.69 6 10 41 3616.4 -3.22 166.27

100.00 13 49 37 2412.32 -28.95 53.22 353.97 97.78 14 29 50 1812.3 -27.57 44.69

100.00 G 11 30 3863.98 1.68 155.34 347.90 60.15 7 16 16 3386.0 -2.30 148.82

110.00 15 19 42 2130.49 -32.22 31.15 353.30 102.10 15 55 13 1330.3 -30.21 22.51

110.00 8 38 14 3840.5• 4.49 142.56 346.15 56.06 8 2 13 3240.6 .01 136.34

DIFFERENTIAL C_RRECTION8 NID-COURSI[ EXECUTION ACCURACY ORBIT DETERIA|NATION ACCURACY

TOE .0719 TRA -.1_ TC3 2.7344 BAU .3773 _4;T 2104.5 _ 1047.2 $63 1230.8 ST 155.9 SR 443.2 8S 711.4

ROE -.2905 RRA .1398 RC3 1.2066 FAU .29072 RRT .8082 flt_ -.9339 RTF -.8610 CRY -.7601CR$ .7154 CST -.7923

FOE .7489 FRA-3.2491 FC-17.4210 BSP 7819 _ 2350.6 R23 -.3092 R13 -.8993 LSA 801.8 MSA 280.4 SSA 88.4

BDE .2992 BRA .2334 8C3 2.9666 FSP 4092 SGI 2260.7 $62 569.1THA 23.43 EL1 461.5 EL2 97.7 ALF 105.62

LAUNCH DATE DEC 14 1964 FLIGMT TIM( 220.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC DISTANCE 491.163 EARTH TO MARS

RL 147.23 LAL .00 LOt. 82.05 VL 33.148 GAL 4.13 AZL 90.13 HCA 149.25 514A 188.56 ECC .23006 [NC .1245 Vl 30.257

RP 251.20 LAP -.08 LOP 231.30 VP 21.077 GAP 2.49 AZP 69.89 7AL 22.36 TAp 171.61RCA 145.18 APO 231.93 VZ 23.788

RC 223.281GL -1.10 ;p 10.00 ZAL 47.64 ZAP 138.64 (TS 166.97 ZAE 168.74 ETE 95.38 ZAC 99.85 ETC 255.65 CLP 139.65

PLAMETOCENTRIC CONIC

C3 14.419 VML 3.797 DLA 16.77 RAL 131.82 RAD 8587.6 VEL 11.634 PTH 2.05 VHp 4.143 DpA 5.81 RAp 194.68 ECC 1.2373

LMCH AZMTH LNCM TIME L-1 TIME |NJ LAT |MJ LONG IMJ RT ASC IMJ AZMTH |NJ TIME POCST 71M INJ 2 LAY 1MJ 2 LONG

90.00 12 20 38 2889.24 -27.56 73.79 353.39 96.79 13 5 28 2089.2 -26.33 65.33

90.00 4 53 49 4232.97 1.10 173.62 347.86 61.70 6 4 22 3633.0 -2.69 167.19

100.00 13 31 31 2396.20 -28.60 32.04 353.20 98.38 14 31 27 1796.2 -27.34 43.54

100.00 6 5 38 4001.23 2.20 156.18 347.25 60.18 7 12 19 3401.2 -1.79 149.66

110.00 15 20 48 2116.66 -32.02 30.13 352.51 102.67 15 56 4 1516.9 -29.94 21.54

110.00 G 52 SO 3833.33 4.98 143.23 345.52 56.14 7 37 4 3253.4 .50 137.01

DIFFERENTIAL CORRECTXON8 RID-COURSE ExECuTION ACCURACY

TOE .0840 TRA -.2000 TC3 2,6524 BAU .3896 SGT 2042.8 6GR 1115.9 SG3 1283.6

ROE -.2825 RRA .1847 RC3 1.3027 FAU .30205 RRT .8105 RRF -.9453 RTF -.8330

FOE .7060 FRA-3.4687 FC-18.1350 8SP 7722 ST,8 2327.7 R23 -.3224 R13 -.9010

80E .294• BRA .2722 8C3 2.9550 FSP 4263 SG1 2250.8 SG2 593.4 THA 23.80

LAUNCH OAT( DEC 14 1964 FLIGHT TIME 222.00

HELIOCENTRIC CONZC DISTANCE 494.955

RL 147.23 LAL .00 LOL 82.05 VL 33.130 GAL 4.15 AZL 90.20 HCA 150.27 5MA 188.24 [CC .22898

RP 230.82 LAp -.10 LOP 232.32 VP 21.094 ;Ap 2.11 AZP 89.83 TAL 22.60 TAp 1•2.87 RCA 145.14

RC 223.247 GL -1.•1 GP 10.33 ZAL 47.31 ZAP 137.19 ETS 166.95 ZAE 167.95 ETE 102.31 ZAC 100.28

PLANETOCENTRIC CONIC

C3 14.395 VHL 3.794 OLA 18.27 RAL 131.30 RAD 6567.8 VEL 11.652 PTH 2.05 VHp 4.062 DpA 6.43

LNCH AZIATH LNCN TIM( L-I TIME INJ LAT INJ I.CNG INJ RT ASC INJ AZMTH lNJ TIME POCST TIM

90.00 12 23 21 2870.47 -27.40 72.43 352.64 97.43 13 • 51 20•0.5

90.00 4 48 37 4230.98 1.68 174.82 347.22 61.73 5 57 48 3651.0

100.00 13 53 48 2378.76 -28.62 30.78 352.44 99.03 14 33 27 1778.8

100.00 5 59 11 4017.93 2.76 157.09 346.62 60.22 • 6 9 3417.9

110.00 15 22 14 2102.07 -31.79 29.04 351.71 103.28 15 57 16 1502.1

110.00 6 47 14 3867.38 5.31 143.97 344.91 36.21 • 51 42 3267.4

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .0974 TRA -.2061 TC3 2.5619 BAU .5624 SGT 1976.3 $GR 1191.7 SG3 1337.0

ROE -.2734 RRA .2118 RC3 1.4062 FAU .31354 RRT .8091RRF -.9550 RTF -.8432

FOE .6526 FRA-3.6932 FC-16.8570 BSP 7612 S_ 2307.8 R23 -.3323 RI3 -.9033

BDE .2903 BRA .2955 BC3 2.9225 FSP 4474 SG1 2222.2 862 622.8 THA 28.44

ORBIT DETERMINATION ACCURACY

ST 169.3 SR 436.1 SS 715.4

CRY -.8193 CRS .6993 CST -.7835

LSA 801.5 MSA 285.7 SSA 81.1

EL1 458.6 EL2 92.3 ALF 108.42

ARRIVAL DATE JUL 24 1965

EARTH TO MARS

INC .1967 vl 30.257

APO 251.35 V2 23.827

ETC 255.63 CLP 138.26

RAp 194.56 ECC 1.2369

INJ 2 LAT INJ 2 LONG

-26.08 64.01

-2.11 168.20

-27.07 42.32

-1.22 150.57

-29.64 20.49

1.04 13•.74

ORBIT DETERMINATION ACCURACY

ST 183.7 SR 426.0 SS 718.6

CRT -.8668 CRS .6819 CST -.7610

LSA 800.5 MSA 292.3 SSA 78,4

EL1 456.7 EL2 86.4 ALF 111.51
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOL 82,05 VL

RP 230.43 LAP -.13 LOP 233.34 VP

RC 227.193 GL -2.37 GP 11.10 ZAL

PLANETOCENTRIC CONIC

C3 14.374 VNL 3.791

LNCH AZMTN LNCH TIME

90.00 12 26 30

80.00 4 39 48

tO0.OO 13 58 31

100.00 5 52 Z8

110.00 13 24 3

110.00 6 41 25

DIFFERENTIAL C(_RECTIONS

TDE .1113 TRA -.2150 TC3 2.4806 8AU ,5356

ROE -.2630 RRA .2415 RC3 1.5177 FAU .32512

FDE .3842 FRA-3.9288 FC-19.5821BSP 7524

808 .2857 BRA .3233 BC3 2.8910 FSP 4670

DISTANCE 498.760 EARTH TO MARS

33.114 GAL 4.18 AZL 90.27 HCA 151.29 SMA 187.95 ECC .22795 INC .2712 vt 50.257

21.113 gap 1.73 AZP 89.76 TAL 22.82 TAp 174.11 RCA 145.11 APO 230.79 V2 23.867

47.01 ZAp 135.70 ET8 166.93 ZAE 166.95 ETE 108.46 ZAC 100.75 ETC 255.62 CLP 136.83

DLA 15.73 RAL 130.79 RAD 6367.6 VEL 11.652 pTH 2.05 VHp 3.984 OpA 7.14 RAp 194.43 ECC 1.2366

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2650.24 -27.21 70.98 351.89 98.15 13 10 40 2050.2 -25.80 62.60

4270.57 2.32 175.92 346.60 61.77 5 50 59 3670.6 -1.48 169.29

2339.95 -28.41 49.42 351.68 99.71 14 35 51 1759.9 -26.77 41.00

4036.12 5.38 158.09 346.01 60.28 6 59 44 3436.1 -.60 151.57

2086.05 -31.53 27.86 350.92 103.93 15 58 49 1486.1 -29.30 19.37

3882.76 6.09 144.78 344.33 56.30 7 46 8 3282.8 1.62 138.54

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1903.5 SGR 1275.2 SG3 1391.2 ST 204.4 SR 414.9 SS 722.0

RRT .8042 RRF -.9632 RTF -.8311 CRT -.9029 CRS .6628 CST -.7257

SG8 2291.2 R23 -.3381 R13 -.9069 LSA 799.4 MSA 300.8 SSA 75.3

SGt 2194.9 SG2 657.3 THA 31.45 EL1 455.5 EL2 80.0 ALF 114.80

LAUNCH DATE DEC 14 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC DISTANCE 502.578 EARTH TO MARS

RL 147.25 LAL .00 LOt- 82.03 VL 33.098 GAL 4.20 AZL 90.33 HCA 132.31 SMA 187.68 ECC .22698 INC .3506 vl 30.257

RP 230.05 LAP -.16 LOP 234.36 VP 21.134 GAP 1.37 AZP 89.69 TAL 23.02 TAp 175.33 RCA 145.08 APO 230.27 v2 23.907

RC 229.120 GL -3.08 GP 11.71 ZAL 46.74 ZAp 134.16 ETS 166.92 ZAE 165.78 ETE 113.80 ZAC 101.25 ETC 255.61 CLP 135.36

PLANET(_ENTRIC CONIC

C3 14.337 VHL 3.789 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 12 30 5 2628.46 -26.99 69.43 351.14 98.91 13 13 54

90.00 4 32 19 4291.84 3.00 177.11 346.00 61.83 3 43 51

100.00 13 59 39 2339.61 -28.17 47.96 350.92 100.45 14 38 39

100.00 3 45 26 4033.91 4.04 159.18 343.42 60.36 6 33 2

110.00 15 26 14 2066.71 -31.24 26.59 350.13 104.63 16 0 43

110.00 6 35 21 3899.58 6.73 143.67 343.77 36.41 7 40 20

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .1237 TRA -.2271 TC3 2.3490 BAU .5496 SGT 1825.2 9GR 1367.1 863 1445.7

ROE -.2511 RRA .2739 RC3 1.6379 FAU .33676 RRT .7934 RRF -.9700 RTF -.8162

FOE .5008 FRA-4.1672 FC-20.3066 BSP 7440 8GB 2280.4 R23 -.3384 R13 -.9120

BOE .2808 9RA .3558 BC3 2.8636 FSP 4859 SGI 2171.3 862 696.5 THA 34.89

15.13 RAL 130.31 RAD 6567.6 VEL 11.651 pTH 2.05 VHp 3.911DpA 7.88 RAp 194.29 ECC 1.2363

PO CST TIM INJ 2 LAT INJ 2 LONG

2028.5 -25.48 61.08

3691.8 -.79 170.48

1739.6 -26.44 39.58

3455.9 .07 152.65

1468.7 -28.92 18.16

3299.6 2.27 139.42

oRBIT DETERMINATION ACCURACY

ST 224.4 SR 402.7 SS 726.5

CRT -.9286 CRS ,6432 CST -.6805

LSA 799.0 MSA 311.1 SSA 71.7

ELI 455.1 EL2 73.7 ALF 118.17

LAUNCH DATE DEC 14 1964 FLIGHT TIME 228.00 ARRIVAL OATE JUL 30 1965

HELIOCENTRIC CONIC

RL 147.25 LAL ,00

RP 228.67 LAP -.20

RC 231.027 GL -3.81

PLANETOCENTRIC CONIC

C3 14.344 VNL 5.787

LNCN AZMTM LNCH TIME

90.00 12 34 10

90.00 4 24 29

100.00 14 3 15

lO0.O0 5 38 3

110.00 15 28 49

!10.00 6 29 0

LOL 82.05 VL

LOP 235.58 VP

GP 12.37 ZAL

DISTANCE 506.408 EARTH TO MARS

33.083 GAL 4.22 AZL 90.44 HCA 153.34 SNA 187,42 ECC .22607 INC .4376 vl 30.257

21.157 GAP 1.01 AZp 89.61 TAL 25.21 TAp 176.55 RCA 145.05 APO 229,79 V2 23.948

46.51 ZAp 132.59 ETS 166.91 ZAE 164.45 ETE 118.38 ZAC 101.78 ETC 255.59 CLP 135.85

DLA 14.47 RAL 129.83 RAD 6567.6 VEL 11.650 pTH 2.05 VHp 3.842 DPA 8.67 RAP 194.14 ECC 1.2361

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2605.00 -26.73 67.76 350.40 99.70 13 17 34 2005.0 -25.12 59.46

4314.91 3.74 178.40 345.43 61.91 5 36 24 3714.9 -.05 171.76

2317.69 -27.89 46.39 350.16 101.23 14 41 55 1717.7 -26.05 38.06

4077.45 4.77 160.37 344.86 60.46 6 46 2 3477.5 .80 153.84

2049.93 -30.91 23.23 349.34 105.38 16 2 59 1449.9 -28.49 16.87

.3917.97 7.42 146.64 343.23 56.54 7 34 18 3318.0 2.97 140.58

DIFFERENTIAL CORRECTIONS

TDE .1393 TRA -.2438 TC3 2.2243 BAU .5446

ROE -.2380 RRA .3086 RE3 1.7658 FAU .34800

FOE .4074 FRA-4.4044 FC-21.0028 8SP 7404

BDE .2738 BRA .3933 8C3 2.8400 FSP 5062

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT 1740.2 _ 1466.7 SG3 1498.6

RRT .7812 RRF -.9736 RTF -.7969

SGB 2275.9 R23 -.3327 R13 -.9188

SGI 2152.1 8G2 740.3 THA 38.80

ORBIT DETERMINATION ACCURACY

ST 245.0 SR 390.1SS 752.6

CRT -.9457 CRS .6270 CST -.6320

LSA 800.5 MSA 322.1SSA 68.0

EL1 455,6 EL2 68.2 ALF 121.50

FLIGHT TIME 230.00 ARRIVAL DATE AUG 1 1965

DISTANCE 310.250 EARTH TO MARS

RL 147.23 LAL .00 L04_ 82.05 VL

RP 229.28 LAP -.23 LOP 236.41VP

RC 232.913 GL -4.62 GP 13.08 ZAL

PL ANETOCENTRIC CONIC

C3 14.338 VHL 3.786

LNCN AZNTH LNCH TIME L-I TIME INJ LAT

90.00 J 12 38 43 2579.74 -26.43

90.00 4 16 16 4339.93 4.54

100.00 14 7 18 2294.04 -27.56

100.00 5 50 21 4100.89 5.35

110.00 15 31 49 2029.61 -30.54

110.00 6 22 20 3938.08 8.17

DIFFERENTIAL CORRECTION8

TOE .1545 TRA -.2631 TC3 2.0909 8AU .5421

ROE -.2221RRA .3471RC3 1.9043 FAU .35927

FOE ,2878 FRA-4.6516 FC-21.6938 8SP 7374

ODE .2705 BRA .4336 BC3 2.8283 FSp 5249

33.070 GAL 4.24 AZL 90.53 HCA 154.37 SMA 187.18 ECC .22521 INC .5300 vl 30.257

21.181 GAP .66 AZP 89.52 TAL 23.38 TAp 177.75 RCA 145.02 Apo 229.33 V2 23.988

46.32 ZAp 130.97 ET$ 166.91 ZkE 162.98 ETE 122.30 ZAC 102.36 ETC 255.57 CLP 132.31

OLA 13.76 RAL 129.37 RAO 6567.6 VEL 11.630 pTH 2.05 VHp 3.778 DpA 9.53 RAp 193.98 ECC 1.2360

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65.97 349.65 100.55 13 21 43 1979.7 _24.71 57.73

179.80 344.87 62.02 5 28 36 3740.0 .76 173.16

44.70 349.39 102.06 14 43 32 1694.0 -25.62 36.44

161.67 344.32 60.38 6 38 42 3500.9 1.59 155.12

23.77 348.54 106.17 16 5 39 1429.6 -28.02 15.48

147.71 342.71 56.69 7 27 58 3338.1 3.73 141.44

MID-COURSE ExECuTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1652.3 SGR 1576.6 SG3 1551.8 ST 268.4 SR 375.6 SS 741.4

RRT .7615 RRF -.9803 RTF -.7731 CRT -.9567 CRS .6099 CST -.5672

SG8 2283.8 R23 -.3187 R13 -.9280 LSA 803.1MSA 337.3 SSA 63.5

SGI 2143.6 SG2 787.7 THA 43.24 EL1 457.2 EL2 64,2 ALF 125.15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 19641

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 228.89 LAP -.26

RC 234.778 GL -3.30

PLANET(_ENTRIC CONIC

C3 14.337 YML 3.786

LNCH AZMTM LNCH TIME

90.00 12 43 48

90.00 4 T 36

100.00 14 11 52

100.00 3 22 i3

110.00 15 33 15

110.00 6 15 19

FLIGHT Tittle 232.00 ARRIVAL DATE AUG 3 1965

DISTANCE 514.104 EARTH TO MARS

LOL 82.05 VL 33.057 GAL 4.25 AZL 90.63 HCA 155.40 SMA 186.95 ECC .22440 INC .6302 vt 30.257

LOP 237.44 vP 21.207 GAp .31 AZp 89.43 TAL 23.53 TAp 178.93 RCA 1A5.00 APO 228.90 vZ 24.029

GP 13.84 ZAL 46.17 ZAp 129.31 ETS 166.92 ZAE 161.38 ETE 125.62 ZAC 102.98 ETC 255.35 CLP 130.73

DLA 12.97 RAL 128.92 RAD 6567.6 VEL 11.650 pTH 2.05 VHp 3.T18 DPA 10.44 RAp 193.81ECC 1.2360

L-] TIME INJ LAT ]NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2552.52 -26.06 64.06 348.89 101.45 13 26 20 1952.5 -24.24 55.87

4367.16 3.41 181.33 344.34 62.16 5 20 23 3767.2 1.64 174.68

2268.50 -27.19 42.90 348.62 102.93 14 49 40 1668.5 -25.13 34.70

4126.41 6.40 163.09 343.80 60.74 6 30 59 3526.4 2.46 136.52

2007.59 -30.11 22.20 347.T3 107.01 16 8 42 1407.6 -27.49 13.99

3960.08 8.99 148.88 342.22 56.88 7 21 19 3360.1 4.37 142.59

DIFFERENTIAL CDRRECTIONs

TDE .1684 TRA -.2867 TC3 1.9442 BAU .5420

ROE -.2037 RRA .3892 RC3 2.0531FAU .37014

FOE .1301FRA-4.9OOI FC-22.3505 OSP 7410

BO( .2643 BRA .4834 BC3 2.8276 FSP 5437

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 228.51 LAp -.30

RC 236.6Z3 GL -6.44

PLANETOCENTRIC CONIC

C3 14.346 VML 3.T88

LNCH AZ14TM LNCM TIt_E

90.00 12 48 25

90.00 3 38 26

100.00 14 16 56

100.00 5 13 36

110.00 15 39 T

110.00 6 7 53

DIFFERENTIAL C_RRECTION$

TO( .1817 TRA -.3045

R0( -.1789 RRA .4383

FOE -.0438 FRA-§.1814

BOE .2622 9RA .5337

LOL 82.05 VL

LOP 238.48 VP

GP 14.67 ZAL

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1559.2 SGR 1696.3 SG_ 1603.5 ST 291.I SR 360.6 SS 754.8

RRT .7341RRF -.9842 RTF -.7422 CRT -.9593 CRS .5990 CST -.4976

SG,B 2304.0 R23 -.2957 R13 -.9392 LSA 810.0 MSA 333.5 SSA 58.8

SG1 2146.6 SG2 836.6 THA 48.28 EL1 458.9 EL2 64.6 ALF 128.66

FLIGHT TIME 234.00 ARRIVAL DATE AUG 5 1965

DISTANCE 517.970 EARTH TO MARS

33.045 GAL 4.26 AZL 90.74 HCA 156.45 SMA 186.74 ECC .22363 INC .7391 Vl 30.257

21.235 GAp -.03 AZP 89.32 TAL 23.67 TAp 180.10 RCA 144.98 Apo 228.51 V2 24.070

46.06 ZAp 127.60 ET$ 166.94 ZAE 159.67 ETE 128.45 ZAC 103.66 ETC 253.53 CLP 129.10

DLA 12.10 RAL 128.48 RAD 6567.6 VEL 11.650 pTH 2.05 VHp 3.664 DpA 11.43 RAp 193.65 ECC 1.2361

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2523.20 -25.66 62.O1 348.13 102.40 13 31 28 1923.2 -25.70 53.89

4396.75 6.35 183.O0 343.84 62.35 5 11 42 3796.7 2.59 176.33

2240.94 -26.75 40.97 347.85 103.86 14 54 17 1640.9 -24.58 32.84

4154.23 7.33 164.64 343.30 60.94 6 22 50 3554.2 3.40 138.03

1983.75 -29.G2 20.51 546.92 107.90 16 12 11 1583.8 -26.89 12.39

3984.19 9.89 150.18 341.75 57.11 7 14 18 3384.2 5.48 143.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.8152 BAU .5502 SGT 1482.1 $GR 1834.3 SG3 1660.5 81 325.3 SR 342.3 88 779.4

RC3 2.2213 FAu .38209 RRT .7046 RRF -.9874 RTF -.7113 CRT -.9445 CRS .5906 CST -.3734

FC-23.0586 88P 7303 SGB 2358.2 R23 -.2617 RI3 -.9524 LSA 824.3 ASk 385.1 SSA 52.1

6C3 2.8686 FSP 5545 861 2187.1SG2 882.0 THA 53.48 ELI 465.6 EL2 78.6 ALF 133.45

LAUNCH DATE DEC 14 1964 FLIGHT TIME 236.00 ARRIVAL DATE AUG 7 1965

HELIOCEMTRIC CONIC

RL 147.25 LAL .00

RP 228.12 LAP -.33

RC 238.446 GL -7.47

PLANETOCENTRIC CONIC

C3 14.364 VHL 3.790

LNCH AZMTH LNCH TIME

90.00 12 55 38

90.00 3 48 42

100.00 14 22 35

100.00 5 4 27

110.00 13 43 31

110.00 6 0 0

DIFFERENllAL CORRECTIONS

TOE .2003 TRA -.3401

ROE -.134_ RRA .4683

FOE -.2180 FRA-5.4198

80E .2528 ERA .3951

DISTANCE 521.848 EARTH TO MARS

LOL 82.05 VL 33.034 GAL 4.27 AZL 90.86 HCA 157.47 SMA 186.55 ECC .22291 INC .8574 Vt 30.257

LOP 239.52 VP 21.264 GAP -.36 AZp 89.21 TAL 23.79 TAp 181.26 RCA 144.97 APO 228.13 V2 24.111

GP 15.56 ZAL 46.00 ZAP 125.66 ET8 166.97 ZAE 157.84 ETE 130.85 ZAC 104.39 ETC 255.50 CLP 127.45

OLA 11.15 RAL 126.04 RAD 6567.6 VEL 11.651 pTH 2.05 VHp 3.614 DpA 12.49 RAp 193.48 ECC 1.2364

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2491.47 -25.18 59.61 347.36 103.40 13 37 10 1891.5 -23.09 51.76

4429.03 7.56 164.83 543.36 62.58 5 2 31 3829.0 3.63 176.13

2211.07 -26.25 38.89 347.06 104.85 14 59 26 1611.1 -23.95 30.84

4184.66 8.33 166.34 342.84 61.19 6 14 11 3384.7 4.42 159.75

1937.82 -29.06 18.70 546.10 108.84 16 16 8 1357.8 -26.22 10.67

4010.67 10.86 151.61 341.31 57.39 7 6 51 3410.7 6.49 145.25

MID-COURSE ExECuTION ACCURACY ORglT DETERMINATION ACCURACY

TC5 1.6349 BAU .5560 SGT 1379,1 _ 1975.4 SG3 1705.6 ST 343.2 SR 329.1 SS 806.7

RC3 2.3900 FAU .39145 RRT .8534 RRF -.9900 RTF -.6570 CRT -.9216 CRS .6090 CST -.3093

FC-23.5940 BSP 7542 _ 2409.2 R23 -.2218 R13 -.9649 LSA 846.1MSA 398.3 SSA 47.8

0C3 2.8957 FSP 5734 961 2223.5 S_2 927.6 THA 59.66 ELI 466.1 EL2 94.0 ALF 136.30

LAUNCH DATE DEC 14 1964 FLIGHT TIME 238.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 227.73 LAp -.36

RC 240.248 GL -8.60

PLAN(TOCENTR [C CONIC

C3 14.395 VHL 3.794

LNCH AZMTM LNCH TildA[

90.00 13 2 30

90.00 3 38 20

100.00 14 28 30

100.00 4 34 41

110.00 15 48 26

110.00 5 51 35

DIFFERENTIAL CORRECTIONS

T0( .2092 TRA -.3785

ROE -.1249 RRA .5434

FOE -.4201FRA-5.6553

BDE .2436 8RA .6622

D|STANCE 525.736

LOt. 82.05 VL 33.023 GAL 4.26 AZL 90.99 HCA 158.51 SMA

LOP 240.56 VP 21.294 GAP -.69 AZP 89.08 TJq. 23.89 TAp

GP 16.52 ZAL 46. O0 ZAp 124.07 ETS 167.01 ZAE 155.92 ETE

EARTH TO MARS

186.37 ECC .22223 INC .9874 vl 30.257

182.40 RCA 144.95 APO 227.78 v2 24.152

132.89 ZAC 105.19 ETC 255.47 CLP 125.75

DLA 10.09 RAL 127.60 RAD 6567.6 VEL 11.652 PTH 2.05 VHp 3.571DpA 13.63 RAp 193.33 ECC 1.2369

L-I Title INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2457.13 -24.62 57.45 346.58 104.45 13 43 27 1857.1 -22,39 49.49

4464.33 8.46 186.84 342.92 62.88 4 52 44 3864.3 4.76 180.11

2178.68 -25.66 36.66 346.26 105.88 15 5 9 1578.7 -23.24 28.70

4218.01 9.42 166.22 342.41 61.50 6 4 59 3618.0 5.54 161.37

1929.63 -28.43 16.75 345.26 109.83 16 20 35 1329.6 -25.46 8.83

4039.82 11.93 153.20 340.91 57.75 6 58 55 3439.8 7.58 146.80

MID-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4471BAU .5675 SGT 1281.7 SGR 2128.9 863 1746.8 ST 362.2 SR 318.6 SS 843.4

RC3 2.5697 FAU .39992 RRT .5855 RRF -.9920 RTF -.5868 CRT -.8769 CRS .6463 CST -.2371

FC-24.0525 BSP 7839 SGB 2484.9 R23 -.1755 R13 -.9764 LSA 878.6 MSA 412.7 SSA 43.1

BC3 2.9491FSP 5910 561 2289.4 $62 966.1THA 66.06 ELI A67.6 EL2 118.6 ALF 139.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIME 240.0D ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .DO

RP 227.34 LAP -.sg

RC 242.030 GL -9.84

PLANET(_ENTRIC CONIC

CS 14.443 VHL 3.800

LNCH AZMTH LNCH TIME

90.00 13 10 5

90.00 3 27 14

100.D0 14 35 46

100.00 4 44 13

ltO.OO 15 33 56

110.00 3 42 3_

DIFFERENTIAL CORRECTIONS

TOE .2169 TRA -.42_3

ROE -.0898 RRA .6041

FOE -.6315 FRA-3.88L_)

BOE .2347 BRA .7365

DISTANCE 529.634 EARTH TO MARS

LOL 82.05 VL 33.013 GAL 4.28 AZL 91.13 HCA 159.56 SMA 186.20 ECC .22158 INC 1.1306 vl 30.257

LOP 241.61 VP 21.326 GAp -1.00 AZP 88.94 TAL 23.97 TAp 183.53 RCA 144.94 APO 227.46 V2 24.195

GP 17.37 ZAL 46.06 ZAP 122.24 [TS 167.07 ZAE 153.89 ETE 134.62 ZAC 106.06 ETC 255.43 CLP 124.02

DLA

L-I TIME INJ LAT

2419.86 -23.96

4303.06 9.66

2143.48 -24.98

4254.72 10.60

1898.90 -27.70

4072.02 13.09

TC3 1.2494 8AU .3851

RC3 2.7608 FAU .40733

FC-24.4166 BSP 8229

8C3 3.0304 FSP 6071

6.92 RAL 127.16 RAD 6567.6 VEL 11.655 PTH 2.05 VHp 3.533 DpA 14.86 RAp 193.18 ECC 1.2377

INJ LC_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

54.92 345.79 105.56 13 50 25 1819.9 -21.60 47.05

189.05 342.52 63.25 4 42 17 3903.1 5.99 182.29

34.26 345.46 106.97 15 11 30 1543.5 -22.42 26.40

170.29 342.02 61.89 5 55 8 3654.7 6.76 163.61

14.65 344.42 110.88 16 25 35 1298.9 -24.61 6.85

154.97 340.55 58.14 6 50 25 3472.0 8.79 148.52

MID-COURSE EXECUTION ACCURACY C_8IT DETERMINATION ACCURACY

SGT 1192.5 $GR 2296.0 SG3 1783.2 ST 380.7 SR 314.2 SS 891.5

RRT .4952 RRF -.9937 RTF -.4945 CRT -.8004 CRS .7054 CST -.1642

SGB 2587.2 R23 -.1274 R13 -.9855 LSA 925.0 MSA 425.8 SSA 38.3

861 2387.7 862 996.3 THA 72.42 ELI 469.4 EL2 152.8 ALF 141.79

LAUNCM DATE DEC 14 1964 FLIGHT TIM( 242.00 ARRIVAL DATE AUG 13 1963

HELIOCENTRIC CoqlC

RL 147.25 LAL .00 LOL 82.05 VL

RP 226.95 LAp -.43 LOP 242.66 VP

RC 245.792 GL -11.20 GP 18.71 ZAL

PLANETOCENTRIC CONIC

C3 14.512 VHL 3.810

LNCN AZMTH LNCH TIME

90.00 13 18 26

90.00 3 13 16

100.00 14 43 27

100.00 4 32 56

110.00 16 O 4

110.00 5 32 48

DIFFERENTIAL CORRECTIONS

TOE .2223 TRA -.4681 TC3 1.0426 8AU .6100

ROE -.0462 RRA .6729 RC3 2.9662 FAU .41387

FDE -.9227 FRA-6.1133 FC-24.6898 8SP 8687

8OE .2272 BRA .8197 8C3 3.1441 FSp 6187

DISTANCE 533.544 EARTH TO MARS

33.004 GAL 4.28 AZL 91.29 HCA 160.61 SNA 186.05 ECC .22098 INC 1.2885 vl 30.257

21.359 GAP -1.51AZP 88.78 TAL 24.05 TAp 184.64 RCA 144.94 Apo 227.16 V2 24.255

46.18 ZAp 120.36 ETS 167.15 ZAE 151.77 ETE 136.09 ZAC 107.02 ETC 255.39 CLP 122.26

DLA 7.63 RAL 126.71RAD 6567.6 VEL 11.658 PTH 2.05 VHp 3.502 DpA 16.18 RAp 193.06 ECC 1.2388

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CSY TIM INJ 2 LAT INJ 2 LONG

2379.31 -23.20 52.19 344.99 106.71 13 58 5 1779.3 -20.69 44.42

4545.75 10.96 191.52 342.16 63.73 4 31 2 3945.8 7.34 184.71

2105.12 -24.20 31.69 344.65 108.11 15 18 32 1505.1 -21.30 23.93

4295.17 11.89 172.61 341.67 62.37 5 44 31 3695.2 8.10 165.87

1865.35 -26.87 12.40 343.57 111.98 16 31 10 1265.3 -23.64 4.72

4107.73 14.37 156.95 340.24 58.64 6 41 16 3507.7 10.11 150.43

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1116.9 SGR 2480.9 SG3 1816.1 ST 397.4 SR 321.3 SS 956.3

RRT .3777 RRF -.9950 RTF -.3756 CRT -.6805 CRS .7822 CST -.0918

SGB 2720.7 R23 -.0819 R13 -.9916 LSA 992.1MSA 436.2 SSA 33.9

$61 2523.6 962 1016.6 THA 78.45 EL1 470.8 EL2 198.7 ALF 143.73

LAUNCH DATE DEC 14 1964 FLIGHT TIME 244.00 ARRIVAL DATE AUG 15 1965

HELIO(ENTRIC CONIC

RL 147.25 LAL .00

RP 226.§6 LAP -.46

tic 243.584 GL -12.71

PLANETOCENTRIC CONIC

C3 14.611VHL 3.822

LNCH AZMTH LNCH TIME

90.00 13 27 40

90.00 3 2 17

100.00 14 51 57

100.O0 4 20 42

110.00 16 6 56

110.00 5 22 13

DIFFERENT|AL CCRRECTIONS

TDE .225§ "IRA -.5197

ROE .0060 RRA .7492

F0[-1.2246 FRA-8.3277

80E .2256 BRA .9118

DISTANCE 537.464 EARTH TO MARS

LOt. 82.05 VL 32.996 GAL 4.28 AZL 91.47 HCA 161.66 SMA 185.90 ECC .22040 INC 1.4649 vl 30.257

LOP 243.71VP 21.394 GAp -1.62 AZP 88.61TAL 24.08 TAp 185.75 RCA 144.93 APO 226.88 V2 24.277

GP 19.95 ZAL 46.39 ZAp 118.45 ETS 167.25 ZA[ 149.55 ETE 137.34 ZAC 108.07 ETC 255.33 CLP 120.45

DLA 6.1g RAL 126.24 RAD 6567.6 VEL 11.662 PTH 2.05 VHp 3.479 DpA 17.61 RAp 192.97 ECC 1.2405

L-| TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2335.04 -22.30 49.26 344.18 107.92 14 6 35 1735.0 -19.64 41.59

4593.03 12.37 194.28 341.86 64.32 4 18 50 3993.0 8.81 187.40

2063.19 -23.28 28.91 343.82 109.30 15 26 21 1463.2 -20.44 21.27

4340.10 13.30 175.21 341.39 62.98 5 33 2 3740.1 9.57 168.40

1628.56 -25.91 9.97 342.70 113.12 16 37 24 1228.6 -22.55 2.43

4147.50 15.76 159.18 339.98 59.27 6 31 20 3547.5 11.57 152.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8260 BAU .6419 SGT 1061.6 8GR 2681.0 SG3 1840.7 ST 412.2 SR 346.8 SS 1036.1

RC3 3.1805 FAU .41856 RRT .2295 RRF -.9961RTF -.2262 CRT -.5264 CRS .8599 CST -.0293

FC-24.8014 BSP 9264 SG8 2883.6 R23 -.0429 R13 -.9952 LSA 1079.8 NSA 443.6 SSA 29.5

BC3 3.2860 FSP 6285 SG1 2694.0 SG2 1028.3 THA 83.92 EL1 473.6 EL2 236.6 ALF 144.13

LAUNCN DATE DEC 14 1964 FLIGHT TIME 246.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC _IC

RL 147.25 LAL .DO

RP 226.17 LAp -.49

RC 247.236 GL -14.39

PLANETOCENTRIC CONIC

CS 14.747 VHL 3.840

LNCH AZNTH LNCH TIN[

90.00 13 37 55

90.00 2 48 8

100.00 15 1 25

1OO.O0 4 7 19

110.00 16 14 36

110.O0 5 10 38

01FFERENTIAL CORRECTIONS

TOE .2235 TRA -.5761

ROE .0700 RflA .8352

FOE-1.§646 FRA-6.5287

BDE .2361 8RA 1.0146

DISTANCE 541.395 EARTH TO MARS

LOt. 82.03 VL 32.989 GAL 4.28 AZL 91.66 HCA 162.72 SNA 185.77 ECC .21986 INC 1.6628 vl 30.257

LOP 244.77 VP 21.429 GAp -1.92 A ZP 88.41 TAL 24.12 TAp 186.84 RCA 144.93 APO 226.62 V2 24.318

GP 21.32 ZAL 46.69 ZAp 116.50 ET$ 167.38 ZAE 147.24 ETE 138.40 ZAC 109.23 ETC 255.27 CLP 118.62

DLA 4.58 RAL 125.75 RAD 6567.6 VEL 11.668 PTH 2.05 VHp 5.464 DpA 19.15 RAP 192.91ECC 1.2427

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2286.50 -21.25 46.09 343.38 109.17 14 16 2 1686.5 -18.44 38.54

4645.69 13.90 197.38 341.64 65.08 4 5 33 4045.7 10.42 190.43

2017.19 -22.21 25.91 343.00 110.55 15 35 2 1417.2 -19.22 18.39

4390.23 14.83 178.14 341.18 63.74 5 20 29 3790.2 11.18 171.25

1788.15 -24.80 7.36 341.84 114.32 16 44 24 1188.2 -21.31 359.95

4192.03 17.29 161.73 339.81 60.04 6 20 30 5592.0 13.18 155.03

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .6033 BAU .6817 8GT 1035.1SGR 2900.4 SG3 1857.3 ST 424.7 SR 397.1SS 1154.4

RC3 3.4050 FAU .42147 RRT .0§62 RRF -.9969 RTF -.0523 CRT -.3604 CRS .9220 CST .0218

FC-24.7437 BSP 9945 8(,,8 3079.6 R25 -.0119 R13 -.9969 LSA 1193.0 MSA 448.4 SSA 25.4

8C3 3.4580 FSp 6343 SG1 2901.1 9G2 1033.3 THA 88.68 ELI 480.3 EL2 327.4 ALF 140.27
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147,28 LAL .00 LOL 82.05 VL

RP 225.78 LAp -.53 LOP 245.83 VP

RC 248.959 GL -16.27 GP 22.82 ZAL

PLANE TOCENTRIC CONIC

C3 14.933 YHL 3.864 DLA 2.78 RAL 125.22 RAD 6367.6 VEL 11.676 PTH 2.05 VHp 3.458 DpA 20.82

LNCfl AZNTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 13 49 20 2233.04 -20.01 42.65 342.56 110.46 14 26 33 1633.0

90.00 2 32 32 4704.74 15.56 200.92 341.51 66.04 3 50 57 4104.7

100.00 15 11 38 1966.49 -20.97 22.66 342.19 111.81 15 44 45 1366.5

100.00 3 52 33 4446.52 16.49 191.49 341.07 64.71 5 6 41 3846.5

110.00 16 23 12 1743.58 -23.§2 4.53 340.98 115.55 16 52 15 1143.6

110.00 4 57 31 4242.19 18.97 164.65 33g.74 61.02 6 8 33 3642.2

FLIGHT Tittle 248.00 ARRIVAL DATE AUG 19 1965

DISTANCE 543.335 EARTH TO MARS

32.982 GAL 4.27 AZL 91.89 HCA 163.78 SNA 185.65 ECC .21936 INC 1.8864 Vl 30.257

21.466 GAp -2.21 AZP 88.19 TAL 24.13 TAp 187.g1RCA 144.93 Apo 226.38 V2 24,360

47.10 ZAP 114.52 ETS 167.55 ZA( 144.82 ETE 139.29 ZAC 110.51ETC 255.19 CLP 116.76

RAp 192.91 ECC 1.2458

INJ 2 LAT INJ 2 LONG

-17.05 35.23

12.19 193.86

-17.82 13.27

12.95 174.49

-19.89 337.27

14.96 157.82

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2195 TRA -.6393 TC3 .3699 8AU .7290 SGT 1043.4 SGR 3137.1SG3 1861.5

RDE .1469 RRA .9312 RE3 3.8329 FAU .42171 RRT -.1340 RRF -.9976 RTF .1383

F06-1.9304 FRA-6.7006 FC-24.4494 BSP 10776 SGtB 3308.1 R23 .0117 R13 -.9975

BDE .2640 BRA 1.1296 BE3 3.6517 FSP 6379 $61 3140.6 $62 1032.9 THA 92.86

LAUNCH DATE DEC 14 1964 FLIGHT TIME 250.00

HELIOCENTRIC CONIC DISTANCE 549.287

RL 147.23 LAL .O0 LOt. 82.05 VL 32.975 GAL 4.27 AZL 92.14 HCA 164.84 StAA 185.55 ECC .21888

RP 229.38 LAp -.36 LOP 246.90 VP 21.504 GAp -2.50 AZP 87.93 TAL 24.14 TAp 188.98 RCA 144.93

RC 230.643 GL -18.38 GP 24.47 ZAL 47.64 ZAp 112.50 ETS 167.75 Z/ME 142.31ETE 140.04 ZAC 111.94

PLANETOCENTRIC CONIC

C3 13.187 VHL 3.897 DLA .75 RAL 124.66 RAD 6367.6 VEL 11.686 PTN 2.06 VHp 3.463 DpA 22.64

LNCH AZlATM LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ T|NE PC) CST TIM

90.00 14 2 8 2173.85 -18.56 38.92 341.81 111.78 14 38 22 1573.9

90.00 2 15 12 4771.48 1T.36 204.99 341.52 67.27 3 34 43 4171.5

100.00 15 23 30 1910.35 -19.§1 19.13 341.40 113.11 15 55 40 1310.4

100.00 3 36 12 4510.21 18.30 185.35 341.09 65.95 4 51 22 3910.2

110.00 16 32 32 1694.24 -22.04 1.46 340.14 116.82 17 1 7 1094.2

110.00 4 43 38 4299.09 20.81 168.03 339.80 62.25 5 55 17 3699.1

DIFFERENTIAL CGRRECTIONS M[O-COAJRSE EXECUTION ACCURACY

TOE .2086 TRA -.TOT9 TC3 .1374 BAU .7870 SGT 1090.3 SGR 3407.0 $63 1859.5

ROE .2499 RRA 1.0448 RE3 3.8740 FAU .42046 RRT -.3138 RRF -.9981RTF .3178

FOE-2.$376 FRA-G.8744 FC-23.9691BSP 11618 ST, B 3377.2 R23 .0291 R13 -.9978

BDE .3224 8RA 1.2620 BC3 3.8784 FSP 6306 SG1 3425.8 962 1029.7 THA 96.30

ORBIT DETERMINATION ACCURACY

ST 432.4 SR 475.9 SS 1247.1

CRT -.2263 CRS .9609 CST .0476

LSA 1329.1MSA 449.1 SSA 21.7

EL1 507.2 EL2 395.1 ALF 123.50

ARRIVAL DATE AUG 21 1965

EARTH TO MARS

INC Z.1407 vl 30.257

APO 226.16 V2 24.402

ETC 255.09 CLP 114.86

RAp 192.98 ECC 1.2499

INJ 2 LAT INJ 2 LONG

-15.44 $1.63

14.14 197.80

-16.21 11.88

14.90 178.21

-18.26 354.37

16.94 161.05

ORBIT DETERMINATION ACCURACY

ST 437.7 SR 592.7 SS 1388.8

CRT -.1263 CRS .9824 CST .0561

LSA 1506.6 MSA 448.8 SSA 18.3

ELI 598.1 EL2 430.2 ALF 101.15

LAUNCH DATE DEC 14 1964 FLIGHT T|ME 252.00 ARR| VAL DATE AUG 29 1965

MEL|CRENTRIC CONIC

RL 147.23 LAL .OD

RP 224.99 LAP -.59

RC 292.307 GL -20.78

PLANE TOCENTRIC CONIC

CS 1S.490 VHL 3.936

LNCH AZMTH LNCH TIME

90.00 14 17 23

90.00 1 35 40

100.00 15 37 59

100.00 3 17 45

110.00 16 44 31

110.00 4 27 42

DISTANCE 553.128 EARTH TO MARS

LOt. 82.05 VL 32.970 GAL 4.24 AZL 92.43 HCA 165.91 SMA 185.45 ECC .21834 INC 2.4339 vt 30.237

LOP 247.97 VP 21.542 GAp -2.75 AZP 87.64 TAL 24.04 TAp 189.95 RCA 144.96 Apo 225.94 v2 24.444

GP 26.27 ZAL 48.44 ZAp 110.59 ETS 167.92 ZAE 139.80 ETE 140.51 ZkC 113.54 ETC 254.9§ CLP 113.10

DLA -1.60 RAL 124.12 RAO 6567.6 VEL 11.699 PTH Z.D6 VHp 3.487 DpA 24.53 RAp 193.26 ECC 1.2949

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]MJ T|NE PO C$T TIM INJ 2 LAT INJ 2 LONG

2105.80 -16.78 34.70 341.12 113.15 14 52 28 1505.6 -13.31 27.59

4848.62 19,33 209.80 341.76 68.89 3 16 29 4248.6 16.28 202.4S

1845.61 -17.73 15.14 340.69 114.47 16 8 44 1245.6 -14.28 8.05

4583.85 20.28 189.g3 341.35 67.56 4 34 9 3983.9 17.07 182.61

1637.32 -20.25 358.01 339.37 118.15 17 11 48 1037.3 -16.33 351.09

4364.91 22.85 172.06 340.10 63.85 5 40 27 3764.9 19.15 164.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBZT DETERN1NATION ACCURACY

TOE -.1739 TRA-1.1629 TC3-1.0986 BAU .6442 _M;T 1919.4 $GR 2512.5 SG3 1234.2 ST 568.3 SR 347.8 SS 578.8

ROE -.1029 RRA .7009 RE3 2.9104 FAU .29195 RRT -.7818 RRF -.9969 RTF .7930 CRT -.6044 CRS .8641 CST -.9184

FOE -.1078 FRA-4.2922 FC-16.3173 BSP 24940 SGB 3161.1 R23 .1888 R13 -.9803 LSA 839.8 MSA 269.5 SSA 31.3

BOE .2021BRA 1.3578 8C3 3.1108 FSP 11867 SGt 2982.9 SG2 1046.8 TMA 125.14 ELI 615.1 EL2 256.0 ALF 155.11

LAUNCH DATE DEC 14 1964 FLIGHT TINE 254.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOt. 82.05 VL

RP 224.60 LAp -.63 LOP 249.04 VP

RC 293.991GL -25.45 GIP 28.32 ZAL

PLAN£TOCENTRIC CONIC

C3 18.009 VHL 4,001

LNCM AZMTM LNCM TIME L-I TIME INJ LAT

90.00 14 33 13 2033.76 -14.81

90.00 1 33 30 4935.38 21.35

100.00 15 52 37 1777.64 -15.76

100.OO 2 56 47 4666.74 22.35

110.00 16 56 24 1577.94 -18.30

110.OO 4 9 29 4439.20 25.00

DIFFERENTIAL CORRECT|ONS

TOE .1558 TRA -.8748 TC3 -.3453 BAU .9224

ROE .5082 RRA 1.3110 RCS 4.2959 FAU .40377

FOE-3.2202 FRA-7.0274 FC-21.8357 B�P 13991

BDE .5297 BRA 1.5761 8C3 4.3097 FSP 6160

DISTANCE 557.216 EARTH TO MARS

32.964 GAL 4.24 AZL 92.78 HCA 166.98 SMA 185.36 ECC .21800 INC 2.7760 vl 30.257

2|.582 GAP -3.05 AZP 87.30 TAL 24.09 TAp 191.07 RCA 144.95 APO 225.77 V2 24.486

49.24 ZAp 108.39 ET8 168.29 ZA[ 136.94 ETE 141.17 ZAC 115.32 ETC 254.79 CLP 111.00

DLA -4.15 RAL 123.52 RAD 6567.6 VEL 11.721 pTH 2.07 VHp 3.522 DpA 26.77 RAp 193.42 ECC 1.2635

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

50.35 340.44 114.41 15 7 7 1433.8 -11.59 23.34

215.36 342,11 70.95 2 55 45 4335.4 18.56 207.80

11.05 339.98 115.73 16 22 15 1177.6 -12.17 4.10

195.22 341.73 69.61 4 14 33 4066.7 19.37 187.69

354.51 338.60 119.39 17 22 42 977.9 -14.25 347.74

176.76 340.55 65.89 5 23 28 3839.2 21.52 169.33

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATJON ACCURACY

SGT 1305.3 $GR 3985.7 SG3 1788.3 ST 438.0 SR 924.7 SS 1686.0

RRT -.6059 RRF -.9989 RTF .6097 CRT -.1282 CRS .9966 CST -.0479

SG8 4194.0 R23 .0473 R13 -.9978 LSA 1921.9 NSA 441.8 SSA 13.0

SG1 4068.8 962 1017.2 THA 101.98 EL1 926.8 EL2 433.3 ALF 94.45
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAIJNCM DATE DEC 14 Ig64 FLIGHT TIME 256.00 ARRIVAL DATE AUG 27 1965

HELI C_CENTRIC CONIC

RL 147.25 LAL .00 LOt 82.05 vt

RP 224.21 LAP -.66 LOP 250.12 vp

RC 255.576 Gt -26.52 GP 30.57 ZAt

PLANETOCENTRIC CONIC

CS 16.670 VHL 4.083

LNCH AZMTH LHCH TIME

90.00 14 52 31

90.00 1 7 43

100.00 lS 10 28

100.00 2 32 28

110.00 17 10 56

110.00 5 48 29

DIFFERENTIAL CORRECTIONS

TOE .1147 TRA -.9708 TC3 -.5672 8AU 1.0072

ROE .6946 RRA 1.4843 RC3 4.4834 FAU .39047

FDE-5.70G5 FRA-7.0566 FC-20.2785 BSP 15220

BOE .?040 BRA 1.7735 BC3 4.5192 FSP 5908

OISTANCE 561.195 EARTH TO MARS

32.880 GAL 4.23 AZL 93.18 HCA 168.05 SMA 185.28 ECC .21760 [NC 3.1789 vl 30.257

21.625 GAP -5.52 AZP 86.89 TAt 24.04 TAp 192.10 RCA 144.96 APO 225.60 vZ 24.527

50.38 ZAP 108.30 ETS 168.65 ZAE 134.08 ETE 141.59 ZAC 117.32 ETC 254,58 CLP 109.03

OLA -7.11RAL 122.51RAD 8567.7 VEL 11.750 pTH 2.07 VHp 3.580 DpA 29.12 RAp 193.85 ECC 1.2743

t-I TIME INJ tAT INJ LONG |NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1949.68 -12.39 25.36 359.95 115.67 15 25 1 1349.7 -8.83 18.4g

5037.95 23.48 222.13 342.85 73.70 Z 31 41 4438.0 21.02 214.32

1698.24 -13.36 6.38 339.45 116.99 16 38 46 1098.2 -9.64 359.5?

4764.62 24.52 201.68 342.50 72.35 3 51 53 4164.6 21.87 193.88

1506.91 -15.95 350.54 337.98 120.64 17 36 5 908.9 -11.77 343.93

4526.72 27.30 182.52 341.40 68.59 5 3 56 3926.7 24.15 174.77

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1457.5 SGR 4351.3 SG3 1729.8 ST 442.4 SR 1165.6 $S 1862.8

RRT -.7001RRF -.9991RTF .7035 CRT -.2015 CRS .9986 CST -.1509

$GB 4589.9 923 .0509 R15 -.9979 LSA 2198.1MSA 439.0 SSA I0.7

SG1 4456.6 862 1011.4 THA 103.99 ELI 1169.6 EL2 431.8 ALF 95.06

LAUNCH OATE DEC 14 1964 FLIGHT TIME 258.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC DISTANCE 565.183 EARTH TO MAR S

RL 147.25 tAt .00 LOL 82.05 VL 32.958 &AL 4.21 AZL 93.66 HCA 189.13 _AA 185.21 ECC .21723 INC 3.6617 vl 30.257

Re 225.82 tAP -.69 LOP 251.20 VP 21.664 GAp -3.58 AZP 86.40 TAL 23.98 TAp 193.11 RCA 144.98 APO 225.44 V2 24.569

RC 257.180 GL -30.02 GP 35.09 ZAL 51.81 ZAp 104.21 ETS 169.09 ZAE 131.08 ETE 141.93 ZAC 119.57 ETC 254.31 CLP 107.04

PLANE TOCENTRIC CONIC

C] 17.603 VHL 4.196 DLA -10.49 RAL 121.56 RAD 6367.7 VEL 11.789 pTH 2.08 VHp 3.667 0pA 31.70 RAp 194.47 ECC 1.2897

LNCH AZMTH LN_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 15 31 1852.85 -9.47 19.75 359.69 116.81 13 46 23 1252.8 -5.80 12.99

90.00 0 37 8 5159.91 25.56 230.45 544.02 7T.37 2 3 8 4559.9 23.56 222.35

100.00 16 31 38 1607.23 -10.49 1.15 339.15 118.15 16 58 25 1007.2 -6.65 354.47

100.00 2 3 42 4880.73 26.68 209.62 345.72 76.00 3 25 3 4280.7 24.49 201.51

110.00 17 28 2 1430.64 -13.19 346.15 337.56 121.83 17 51 53 830.6 -8.88 339.70

110.00 5 23 47 4650.11 29.67 189.63 342.76 72.19 4 40 57 4030.1 26.95 181.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0567 TRA-l.0808 TC3 -.7745 BAu 1.1025 SGT 1837.5 9GR 4708.2 $65 1646.6 ST 457.3 SR 1460.5 $$ 2038.8

ROE .9330 RRA 1.6904 RC3 4.6205 FAU .37194 RRT -.7711RRF -.9993 RTF .7741 CRT -.3306 CRS .9995 CST -.3001

F06-4.1848 FRA-7.0157 FC-18.2928 8_ 16556 8G.B 4984.8 R23 .0522 R13 -.9980 LSA 2511.8 MSA 435.7 99A 8.8

ODE .9347 BRA 2.0064 BC3 4.6849 FSP 5576 961 4882.4 SG2 1005.4 THA 105.70 ELI 1469.0 EL2 429.1 ALP 96.47

LAUNCH DATE DEC 14 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC CONIC DISTANCE 569.180

RL 147.25 LAL .00 LOt 82.05 Vt 32.952 GAL 4.20 AZL 94.25 HCA 170.21 SMA

RP 223.44 LAp -.7E LOP 252.28 VP 21.708 GAp -3.83 A2P 85.81TAL 23.91 TAp

RC 288.763 GL -34.05 GP 35.91 ZAL 53.59 ZAp 102.12 ETS 169.82 ZAE 127.94 ETE

PLANE TOCENTRIC CONIC

C3 18.943 VHL 4.355 DLA -14.56 RAL 128.A2 RAO 6567.8 VEL 11.846 PTH 2.10 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 43 54 1738.66 -5.90

90.00 23 55 41 5308.48 27.34

100.00 16 57 35 1500.94 -7.02

100.00 1 28 37 5021.44 28.60

110.00 17 48 40 1340.90 -9.91

110.00 2 54 1 4754.24 31.92

DIFFERENTIAL CORRECTIONS

TDE -.0182 TRA-1.2057 TC3 -.9482 BAU 1.2060

ROE 1.2334 RRA 1.9331 RC3 4.6661 FAU .34647

FDE-4.6091 FRA-8.S634 FC-15.8322 BSP 18125

BOE 1.2355 ERA 2.2782 BC3 4.7615 FSP 5186

EARTH TO MARS

185.15 ECC .21688 INC 4.2321 Vl 30.257

194.12 RCA 144.99 APO 225.30 V2 24.611

142.21 ZAC 122.12 ETC 253.95 CLP 105.02

3.791 OpA 34.33 RAp 195.36 ECC 1.$118

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT %NJ 2 LONG

13.25 339.83 117.75 16 12 52 1138.7 -2.14 6.59

240.96 345.74 82.54 23 24 10 4708.5 26.00 232.55

355.17 339.22 119.13 17 22 35 900.9 -3.08 348.59

219.63 545.55 80.92 2 52 19 4421.4 27.03 211.17

341.27 337.47 122.88 18 11 1 740.9 -5.51 384.94

198.60 344.78 77.05 4 13 15 4154.2 29.81 190.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1834.6 $GR 5102.4 SG3 1530.4 ST 492.7 SR 1808.8 SS 2192.7

RRT -.8220 RRF -.9995 RTF .8247 CRT -.4816 CRS .9998 CST -.4641

868 5422.2 R23 .0521 R13 -.9981 LSA 2852.0 MSA 434.0 SSA 7.2

SGt 5329,2 SG2 1000.3 THA 107.09 ELI 1825.2 EL2 427.9 ALF 97.91

LAUNCM DATE DEC 14 1964 FLIGHT TIME 262.00 ARRIVAL DATE SEp 2 1965

HELIOCENTRIC C(_IC OISTANCE 573.185

RL 147.23 LAL .00 LOL 82.03 Vt 32.949 GAL 4.18 AZL 94.99 HCA 171.29 gMA

RP 223.03 LAp -.75 LOP 233.37 VP 21.749 GAP -4.08 AZP 85.07 TAL 23.82 TAp

RC 260.326 GL -38.66 GP 39.07 ZAL 55.80 ZAP 100.05 ETS 170.26 2AE 124.66 ETE

PLAN(TOCENTR1C CONIC

C3 20.934 VHL 4.5T5 DLA -18.77 RAL 119.00 RAD 6367.9 VEL 11.930 pTH 2.12 VHP 3.969 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ tAT INJ tONG INJ RT ASC INJ AZMTH [NJ TIME

90.00 16 21 10 1397.72 -1.39 5.36 340.69 118.29 16 47 48

90.00 25 7 9 5496.91 28.50 254.64 348.04 89.12 24 38 46

100.00 17 31 5 1372.08 -2.70 348.04 339.96 119.78 17 53 58

100.00 0 43 31 3197.78 29.81 232.59 347.99 87.63 2 10 28

110.00 18 14 32 1235.96 -5.99 335.68 337.92 123.72 18 35 8

110.00 2 16 53 4906.66 33.66 210.15 347.65 83.67 3 38 40

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE -.1134 TRA-I.5494 TC3-1.0714 BAU 1.3190 9GT 2041.2 $GR 5514.0 $63 1380.0

ROE 1.6162 RRA 2.2261RC3 4.3886 FAU .31389 RRT -.8382 RRF -.9996 RTF .8607

F08-4.9364 FRA-6.S832 FC-12.9809 BSP 19949 SG8 5879.6 R23 .0508 R13 -.9983

BOE 1.6202 BRA 2.6051 BC3 4.7150 FSp 4718 SGI 5794.3 SG2 996.9 THA 108.18

EARTH TO MARS

185.10 ECC .21655 INC 4.9905 Vl 30.257

195.11 RCA 145.01APO 225.18 VZ 24.653

142.46 ZAC 124.98 ETC 253.48 CLP 103.00

37.62 RAp 196.57 ECC 1.3445

PO CST TIM INJ 2 LAT [NJ 2 LONG

997.7 2.41 358.75

4896.9 27.88 246.00

772.1 1.28 341.52

4597.8 29.16 223.84

636.0 -1.52 329.45

4306.7 32.42 201.12

ORBIT DETERMINATION ACCURACY

ST 554.7 SR 2211.8 SS 2304.4

CRT -.6227 CRS .9999 CST -.6135

LSA 3212.8 MSA 434.0 SSA 5.8

ELI 2239.7 EL2 428.6 ALF 99.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH GATE DEC 14 1964 FLIGHT T|M[ 264.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LCd_ 82.05 VL 32.948 GAL

RP 222.68 LAP -.78 LOP 254.46 VP 21.792 GAp

RC 261.869 GL -43.95 GP 42.60 ZAL 58.51 ZAp

PLANETOCENTRIC CONIC

C3 23.993 VHL 4.898

LNCH AZMTM LNCH TIME

90.00 17 17 14

gO.O0 21 56 AT

100.00 18 lg 17

100.00 23 37 25

110.00 18 49 10

110.00 1 27 57

DIFFERENTIAL C_RECTION9

TOE -.2420 TRA-l.5276 TC3-1.1439 BAU 1.4552

ROE 2.1317 RRA 2.6105 RCS 4.3999 FAU .27633

FOE-3.tSGO FRA-8.2006 FCS-9.9703 BSlP 21489

BDE 2.1454 BRA 3.0246 BC3 4.5365 FSlP 4054

DISTANCE 577.194 EARTH TO MARS

4.15 AZL 95.94 HCA 172.37 SMA 185.05 ECC .21625 INC 5.9381 vl 30.257

-4.33 AZP 64.11TAL 23.72 TAp 186.09 RCA 145.05 APO 225.07 V2 24.695

98.04 ET8 171.02 ZAE 121.21ETE 142.71 ZAC 128.19 ETC 252.84 CLP 100.95

DLA -23.81RAL 117.21RAD 6568.0 VEL 12.057 pTM 2.16 VHp 4.224 DPA 40.99 RAp 198.23 ECC 1.3949

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1491.83 4.92 354.41 342.98 117.92 17 40 35 601.9 8.62 347.68

5758.94 27.10 273.67 350.53 98.55 23 32 46 5158.9 28.00 265.12

1201.54 3.08 336.68 341.97 119.75 16 39 18 601.5 7.02 332.10

5434.49 29.18 250.12 350.85 96.81 25 7 59 4834.5 29.81 241.37

1107.82 -1.11 329.96 339.36 124.17 19 7 38 507.8 3.38 322.76

3100.97 34.10 225.28 351.32 92.59 2 52 58 4501.0 34.08 216.02

MIO-COUR$1[ ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2269.4 SGR 5987.6 8G3 1205.3 ST 651.6 SR 2690.1 SS 2366.3

RRT -.8863 RRF -.9997 RTF .8887 CRT -.7399 CRS 1.0000 CST -.7356

6403.3 R23 .0485 R13 -.9985 LSA 3616.6 MSA 435.8 SSA 4.7

SG1 6325.5 862 994.8 THA 109.06 ELI 2734.1 EL2 431.3 ALF 100.42

LAUNCH DATE OEC 14 1964 FLIGHT 71ME 266.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOL 82.05 VL 32.944 GAL

RP 222.28 LAP -.82 LOP 255.55 VP 21.836 GAp

RC 263.392 GL -49.98 GP 46.51 ZAL 61.78 ZAP

PLAN(TOCENTRIC CONIC

C3 28.940 VHL 5.380

LNCM AZMTM LNCH TINI[

81.41 18 17 1

98.39 20 38 9

100.00 20 7 40

100.00 21 30 11

110.00 19 43 1

110.00 0 13 13

DIFFERENTIAL C_RECTIONS

TOE -.4016 TRA-1.7479 TC3-1.1392 BAU 1.6100

ROE 2.8030 RRA 3.1082 RC3 4.0022 FAU .23138

FOE-3.1206 FRA-3.GL_)O FC3-6.9217 BSP 23167

BDE 2.8336 BRA 3.5642 BC3 4.1612 FSP 3308

DISTANCE 581.209 EARTH TO MARS

4.13 A ZL 97.20 I'_A 173.48 SMA 185.01ECC .21597 INC 7.2027 V1 30.257

-4.57 AZP 82.64 TAL 23.61 TAp 197.06 RCA IA5.06 APO 224.97 v2 24.737

96.11ET$ 171.93 ZAE 117.63 ETE 142.99 ZAC 131.76 ETC 251.98 CLP 98.89

DLA -29.49 RAL 114.85 RAG 6588.2 VI[L 12.260 PTH 2.21VHp 4.598 DpA 44.60 RAp 200.46 ECC 1.4763

L-I TIME INJ LAT INJ LONG INJ RT ADD INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1210.72 18.01 346.96 349.73 113.75 18 37 12 610.7 21.07 339.34

754.90 18.03 313.50 349.73 113.74 20 50 44 154.9 21.08 306.07

852.52 14.41 318.96 347.96 116.48 20 21 52 252.3 17.85 311.86

5878.38 21.71 280.67 351.35 111.06 23 8 8 5276.4 24.38 272.89

930.15 5.66 319.67 342.82 123.77 19 58 31 330.2 10.06 313.34

5371.51 31.33 245.82 354.78 104.42 1 44 46 4771.5 33.00 236.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2301.7 SGR 6473.9 863 995.1 ST 772.0 SR 3200.3 SS 2318.6

RRT -.9068 RRF -.9997 RTF .9090 CRT -.8153 CRS 1.0000 CST -.8138

8940.5 R23 .0458 R13 -.9987 LSA 4002.3 MSA 4A1.9 SSA 3.8

_1 8889.8 _2 994.9 THA 109.74 ELI 3282.8 EL2 438.5 ALF 101.33

LAUMCH DATE DEC 14 1864 FLIGHT TIME 268.00 ARRIVAL DATE SEP 8 1965

HELIOCEMTR|C CONIC

RL 147.25 LAL .00 82.05 VL

RP 221.69 LAp -.85

RC 264.895 GL -56.61

PLAMETOCENTRIC CONIC

C3 37.311VHL 6.125

LMCM AZlATH LNCH TIME

67.09 16 28 12

112.91 22 0 59

67.09 16 28 12

112.91 22 0 59

67.09 16 28 12

112.91 22 0 59

DIFFERENTIAL C_RRECTION$

TOE -.3934 TRA-2.0332 TC3-1.0337 BAU 1.7990

ROE 3.6940 RRA 3.7810 RC3 3.4292 FAU .18064

F0(-4.7183 FRA-4.8393 FC3-4.169| 8SP 24750

002 3.7414 ORA 4.2940 BC3 3.5874 FSIP 2472

DISTANCE 585.226 EARTH

LOL 32.942 GAL 4.11 AZL 98.97 HCA 174.54 SMA 184.98 ECC .21571 INC

LOP 256.65 VP 21.861 GAp -4.60 AZF 81.07 TAL 23.49 TAp 196.03 RCA 145.08 Apo

GP 50.76 ZAL 65.59 ZAp 94.31ETS 173.01 ZAE_113.96 ETE 143.37 2AC 135.64 ETC

DLA -35.81RAL 111.59 RAG 6568.5 VEL 12.605 pTH 2.29 VHp 5.167 DpA 48.39 RAp 203.43 ECC 1.6173

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAX INJ 2 LONG

1574.83 19.34 15.46 552.46 120.75 16 54 26 974.8 23.28 8.40

5809.4T 19.36 274.35 352.47 120.74 23 37 48 5209.5 23*29 267.29

1574.83 19.34 15.46 352.46 120.75 16 54 26 974.8 23.28 8.40

5809.47 19.36 274.35 352.47 120.74 23 37 48 5209.5 23.29 267.29

1574.83 19.34 15.46 352.46 120.75 18 54 26 974.8 23.28 8,40

5809.47 19.36 274.35 352.47 120.74 23 37 48 5209.5 23.29 267.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2736.1 $GR 6g72.2 SG3 756.8 ST 897.7 SR 3697.4 $S 2108.8

RRT -.9216 RRF -.9997 RTF .9241 CRT -.8572 CRS 1.0000 CST -.8575

SGB 7489.9 R23 .0423 R13 -.9988 LSA 4328.3 MSA 454.7 SSA 3.1

SG1 7423,2 SG2 997.6 THA 110.26 EL1 3777.8 EL2 452.5 ALF 101.93

TO MARS

8.9733 vl 30.257

224.89 V2 24.779

250.83 CLP 96.82

LAUNCH DATE DEC 14 1964 FLIGHT TIME 292.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 L04- 82.05 VL

RP 217.44 LAp -1.21 LOP 270.1A Vp

RC 281.329 GL 37.05 GP -40.77 ZAL

PLANETOCENTRIC CONIC

C3 33.816 VHL 5.815

LNCM AZ14TH LNCH TIME

11.85 9 29 5 4515.37 -51.99

11.63 1 35 22 4813.52 -18.99

21.83 6 55 55 4467.12 -38.65

21.83 4 49 6 4623.59 -29.07

22.64 3 54 16 4545.18 -33.83

157.36 16 22 36 2788.76 -33.82

OIFFEflENTIAL C-_RR(CTION$

TOE 5.6081TRA .0402 TC3-2.8885 BAU 1.8694

RDE 4.2042 RRA .4178 RC3-2.9585 FAU .29457

FOE 9.9007 FRA 1.0061 FC3-7.5411BSP 28487

BO( 7.0090 BRA .4197 BC3 4.1348 FSP 4136

DISTANCE 634.721 EARTH TO MARS

32.950 GAL 3.54 AZI. 81.47 HCA 188.18 SMA 185.12 ECC .21330 INC 8.5333 vl 30.257

22.445 GAP -7.15 AZP 98.45 TAL 20.35 TAp 208.53 RCA 145.63 APO 224.60 V2 25.268

67.71 ZAp 79.86 ETS 170.03 ZAI[ 104.18 ETE 190.59 ZAC 45.23 ETC 252.47 CLP 76.55

OLA 70.19 RAL 169.76 RAD 6568.3 VEL 12.457 PTH 2.25 VHp 4.184 DpA -30.29 RAp 150.65 ECC 1.5566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

242.17 125.56 17.04 10 41 0 3715.4 -59.56 237.97

250.05 16.77 11.00 2 55 35 4213.5 -26.83 248.76

233.83 79.45 24.86 8 10 22 3867.1 -46.02 229.41

238.27 52.76 22.00 6 6 9 4023.6 -36.44 234.98

235.31 65.80 24.08 7 10 0 3943.2 -41.06 231.41

85.03 85.79 24.08 17 9 24 2188.8 -41.05 81.13

MID-COURSE EXECUTION ACCURACY OR8IT DETERNINATION ACCURACY

SGT 6467.6 96_ 5520.2 SG3 1161.2 ST 5526.4 SR A159.5 SS 3542.2

RRT .9688 RRF .9993 RTF .9630 CRT .9967 CR$-1.0000 CST -.9965

$_ 8303.1 R23 .1652 RI3 .9857 LSA 7764.5 MSA 320.6 SSA 5.1

881 8438.5 SG2 1048.4 THA 40.34 ELI 6911.6 EL2 271.2 ALF 36.94
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE OEC 14 tVG4 FLIGHT TIME 294.00 ARRIVAL 0ATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 638.868 EARTH TO MARS

RL 147.25 LAL .00 LOt. 82.05 YL 32.933 GAL 3.48 AZL 82.34 HCA 189.32 SMA 185.16 ECC .21322 INC 7.6635 Vl 30.257

RP 217.09 LAP -1.24 L04S 271.29 yp 22.493 GAP -7.32 AZP 97.36 TAL 20.03 TAp 209.35 RCA 145.88 APO 224.64 V2 25.307

RC 282.601GL 53.93 GP -37.31ZAL 66.38 ZAP 77.96 (78 169.62 ZAE 103.25 ETE 188.51 ZAC 48.43 ETC 253.46 CLP 74.79

PLANI[TOCENTRIC CONIC

C3 29.448 YML 5.427 OLA 67.39 RAL 165.35 RAD G388.2 VEL 12.281PTH 2.21VHp 3.968 OpA -26.98 RAp 151.97 ECC !.4646

LNCH AZMTM LNCH TIME L-I TIME 1NJ LAT INJ L(_¢G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.89 3 43 46 4496.96 -33.21 230.61 58.28 28.06 6 58 45 389g.0 -42.17 225.96

154.11 15 58 16 2763.41 -35.20 83.80 58.26 28.06 16 44 19 2163.4 -42.16 79.15

25.89 3 43 46 4498.98 -33.21 230.61 38.28 28.06 6 38 45 3899.0 -42.17 225.96

134.11 15 58 16 2763.41 -33.20 83.80 38.26 28.06 16 44 19 2163.4 -42.16 79.15

25.69 3 43 46 4488.96 -33.21 230.61 38.28 29.06 6 38 45 3899.0 -42.17 225.96

154.11 15 58 16 2763.41 -35.20 83.80 59.26 28.06 16 44 19 2163.4 -42.16 79.15

OIFF'EREMTIAL C_flECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.2637 TRA -.1113 TC3-3.4038 BAU 1.8020 $GT 6897.9 St, At 3096.8 SG3 1317.6 ST 3580.6 SR 3794.8 Ss 3753.6

ROE 3.3660 RflA .2945 RC3-3.0603 FAU .32382 RflT .9711RRF .9992 RTF .9638 CRT .9969 CRS-1.0000 CST -.9969

FOE10.3439 FflA .8281 FC3-8.5789 BSlP 28209 _ 6418.6 R23 .1714 R13 .9848 LSA 7716.2 MSA 304.2 SSA 5.8

BIDE 6.3837 8MA .3034 BC3 4.3772 FSP 4682 STel 8360.1 Sre2 973.8 THA 37.03 EL1 6744.1 ELI 246.3 ALF 34.19

LAUNCH DATE DEC 14 1964 FLIGHT T|NE 296.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC C_IC DISTANCE 643.027 EARTH TO MARS

RL 147.25 LAb .00 LOt. 62.03 VL 32.936 GAL 3.42 AZL 63.02 HCA 190.47 SMA 183.21 ECC .21315 INC 6.9800 Vl 50.257

fir 216.74 LAp -1.27 LOP 272.44 VP 22.541 ;Ap -7.48 AZP 96.86 TAL 19.69 TAp 210.16 RCA 143.73 APO 224.69 v2 25.346

RC 284.057 GL 51.21 GP -34.23 ZAL 63.33 ZAP ?6.08 ET$169.32 Z_[ 102.12 EYE 186.70 ZAC 31.28 ETC 254.23 CLp 73.09

PLAN(T_ENTRIC CCMIC

C3 26.30e VHL 5.129 DLA 64.86 RAL 162.40 RAO 8368.1VEL 12.132 PTH 2.18 VHP 3.826 GpA -24.03 RAp 153.03 ECC 1.4329

LI4CM AZMTH LNCH TIM( L-[ 1"IN( |NJ LAT INJ iON; INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

28.86 § 36 42 4460.83 -36.06 228.19 32.43 31.7| 6 53 3 3860.8 -42.74 220.89

151.14 13 39 47 2743.31 -36.03 82.66 32.4| 31.70 16 23 32 2145.3 -42.73 77.36

28.66 5 38 42 4460.83 -36.06 226.19 32.43 3|.7| 6 33 5 3660.8 -42.74 220.89

131.14 15 39 47 2743.31 -36.05 82.66 52.41 31.70 16 23 52 2143.5 -42.75 77.36

28.86 3 38 42 4480.83 -36.06 226.t9 32.43 3|.71 6 33 3 3660.8 -42.74 220.89

131.14 19 39 47 2743.31 -36.03 82.66 52.41 31.70 |G 23 32 2143.5 -42.75 77.36

DIFFERENTIAL CCIRRECTION$ MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.0194 TRA -.2292 TC3-3.916R 8AU 1.7363 _T 8824.6 $_ 4703.4 $63 |443.3 ST 3611.6 SR 3454.5 SS 3860.2

flOE 3.0701RRA .1942 RC3-3.0880 FAU .34994 RRT .9731RRF .9990 RTF .9678 CRT .9970 CRS-I.0000 CST -.9971

FDEIO.4$VR FRA .6328 FC-11.5167 BSP 28|39 _ 6370.9 R23 .1774 R|3 .9835 LSA 7622.4 NSA 292.2 SSA 6.7

80E 3.6640 BRA .3004 8C3 4.9940 FSP 5118 8G1 8322.1 962 902.0 THA 53.91 ELI 6375.3 EL2 225.7 ALF 31.43

LAUNCH OATE DEC 14 1964 FLIGHT TIME 298.00 ARRIVAL OATE OCT 8 1965

HEL|OCENTR1C CONIC 0ISTANCE 647.196 EARTH TO MARS

RL 147.25 LAL .OO LOt. 82.03 VL 32.959 GAL 3.36 AZL 83.37 HCA 191.62 SMA 185.26 ECC .21309 INC 6.4264 vl 30.2§7

RP 216.39 LAP -1.28 LOP 273.60 yp 22.589 GAP -7.64 AZP 96.30 TAL 19.34 TAp 210.96 RCA 145.79 APO 224.74 V2 25.385

RC 263.296 _L 48.63 GP -3|.31 ZAL 64.31 ZkP 74.23 ETS 169.12 ZAE |00.85 ETE |85.14 ZAC 53.62 ETC 254.86 CLP 71.43

PLANETOCENTRIC CONIC

C3 23.930 VML 4.894 OLA 62.57 RAL 160.37 RAO 6368.0 YEL 12.035 PTH 2.15 VHp 3.714 DpA -21.59 RAp 153.90 ECC 1.3942

LNCM AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG XNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

31.36 3 36 38 4427.35 -36.33 222.09 47.76 34.99 6 30 45 3827.3 -42.94 216.25

146.44 13 25 19 2732.39 -36.34 81.86 47.74 54.99 16 10 51 2132.6 -42.93 75.82

31.56 3 36 38 4427.33 -38.35 222.09 47.76 54.99 6 50 45 3827.3 -42.94 216.25

148.44 15 25 19 2732.39 -36.34 81.66 47.74 34.99 16 10 31 2|32.6 -42.93 75.62

31.56 5 38 38 4427.33 -36.33 222.159 47.76 34.99 6 50 45 3827.3 -42.94 216.25

148.44 13 25 19 2732.39 -36.34 81.66 47.74 34.99 16 10 51 2152.6 -42.93 75.82

OIFFERENT|AL CCRRECT|ONS MIO-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.8020 TRA -.3278 TC3-4.4348 BAU 1.7308 SRT 7131.1 8GR 4342.0 SG3 1341.2 ST 3629.0 SR 3099.5 SS 3893.7

90E 2.644T RRA .1320 RC3-3.0909 FAU .36824 RRT .9748 RRF .9988 RTF .9693 CRT .9970 CRS-I.0000 CST -.9971

FOE10.3330 FRA .4905 FC-13.3109 B$1P 28138 _ 8368.1 R23 .1829 R15 .9821 LSA 7308.1MSA 264.2 SSA 7.5

BO( 5.4821 8RA .3331 BC3 5.4033 FSP 3437 $61 8324.2 SG2 836.2 THA 50.96 EL1 6422.4 EL2 209.2 ALF 28.80

LAUNCH DATE DEC 14 1964 FL|6HT TIN( 300.00 ARRIVAL DATL OCT t0 t96_

HELX_ENTRIC CONIC 0ISTANCE 631.373 EARTH TO MARS

RL 147.23 LAL .O0 L(X. 82.03 VL _2.962 GAL 3.30 AZI.. 84.03 HCA 192.78 SMA 183.32 ECC .21504 INC 3.9738 V1 30.257

RP 216.05 LAp -1.32 LOP 274.73 VP 22.837 GAP -7.80 AZP 93.83 TAL 18.97 TAp 211.73 RCA 143.84 APO 224.80 V2 23.423

RC 286. 320 r_. 46.73 _ -29.09 ZAL 63.8R ZAP 72.47 ETS 168.99 ZkA[ 99.44 ETE 183.81 ZAC 36.07 ETC 253.34 CLP 69.83

PLAN(TOCENTg|C C._ZC

C3 22.124 YHL 4.704 DLA 80.30 RAL 158.93 RAD 6367.9 V£L 11.979 PTH 2.14 VHp 3.643 OPA -19.05 RAp 154.62 ECC 1.5641

LNCM AZMTM LNCH TII4_ L-| TIM( |NJ LAT |NJ LONG INJ RT ASC |NJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

34.02 5 3? 20 4387.43 -36.77 218.32 43.93 37.94 6 50 37 5797.4 -42.90 212.03

143.98 15 13 38 2723.84 -36.76 80.83 43.94 37.93 15 39 2 2125.8 -42.89 74.54

34.02 3 37 20 4397.43 -36.77 218.32 43.93 37.94 6 50 37 3797.4 -42.90 212.03

143.98 15 13 38 2723.84 -36.76 80.83 43.94 37.93 13 39 2 2123.8 -42.89 74.54

34.02 5 3T 20 4397.43 -36.77 218.32 45.93 37.94 6 50 57 5797.4 -42.90 212.03

143.98 13 13 38 2723.84 -36.76 80.65 43.94 57.95 13 59 2 2125.8 -42.89 74.34

D|FFERENTIAL C_RRECT|ONS M|D-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.6280 TRA -.40_7 TC3-4.9443 BAU 1.7173 SGT 7378.8 ST, R 4010.7 363 1614.4 ST 3647.3 SR 2800.0 SS 5880.8

ROE 2.2968 RRA .0R20 RC3-3.043| FAU .38089 RRT .9738 RRF .9986 RTF .9705 CRY .9970 CRS-I.0OOO CST -.9972

FOE10.1125 FRA .3399 FC-14.R049 BSP 28552 SGB 8396.6 R25 .1875 R15 .9810 LSA 7396.9 MSA 278.3 SSA 8.4

BDE 3.1666 BRA .4130 8C5 3.8068 FSP 3680 $61 8360.8 SG2 774.4 THA 28.21 EL1 6300.5 EL2 195.1 ALF 26.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIRE 302.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC C(_IIC

RL 147.25 LAL .DO

lP 215.71 LAP -1.34

RC 261.129 GL 44.81

PLANETOCENTRIC CONIC

CS 20.6G6 VHL 4.546

LINCH AZI4TH LNCN TIM(

3S.2T 5 39 11

143.7S 15 3 59

$6.27 5 39 11

143.73 15 3 59

36.27 5 39 11

143.76 16 3 $9

DISTANCE 655.563 EARTH TO MARS

LOL 82.05 VL 32.966 GAL 5.23 AZL 84.41 HCA 193.94 SNA 185.38 ECC .213D0 INC 5.5922 vl 30.257

LOP 275.92 VP 22.685 GAP -7.95 AZP 95.43 TAL 18.59 TAp 212,53 RCA 145.90 Apo 224.87 V2 25.461

6P -26.94 ZAL 63.45 ZAP 70.74 (TS 168.91 ZAE 97.98 ETE 162.66 ZAC 58.08 ETC 255.73 CLP 68.26

DLA 58.62 RAL 157.98 RAG 6567.8 VEL 11.918 pTH 2.12 VHp 3.596 DpA -16.93 RAp 155.23 ECC 1.3401

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4370.29 -36.81 214.95 40.63 40.57 6 52 1 3770.3 -42.68 208.19

2718.16 -36.79 80.14 40.81 40.57 15 49 17 2118.2 -42.67 73.49

4370.29 -36.61 214.85 40.63 40.57 6 $2 1 3770.3 -42.66 206.19

2719.19 -36.79 80.14 40.81 40.57 16 49 17 2118.2 -42.67 73.49

4370.29 -36.91 214.85 40.83 40.57 6 52 1 3770.3 -42.68 208.19

2718.16 -39.79 80.14 40.81 40.57 15 49 17 2118.2 -42.67 73.49

DIFFERENTIAL C_ItRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 4.4816 TRA -.4TOe TCS-5.ASTO BAU 1.TITG SGT 7603.9 _dt 3710.5 SG3 I667.6 ST 5660.9 SR 2534.0 SS $033.2

RD( Z.QO91 RRA .OGAT i8C_-2.9760 FAU .36959 RRT .9768 RRF .9982 RTF .9714 CRT .9969 CRS-I.0000 CST -.9971

FDE 9.7810 FRA .2403 FC-11.$209 RiP 26520 S_ 8460.9 R26 .1905 R13 .9800 LSA 7285.9 NSA 273.8 SSA 9.4

ROE 4.9114 IRA .4752 BC3 1.2166 FSP 5830 SGI 8430.4 $GZ 717.4 THA 25.68 EL1 6199.3 EL2 183.0 ALF 24.07

LAUNCH DATE DEC 14 1964 FLIGHT TINE 304.00 ARRIVAL DATE OCT 14 lg63

HELIOCENTRIC CONIC DISTANCE 659.760

RL 147.25 LAL .00 _ 82.05 VL 32.970 GAL 3.17 AZL 84.73 HCA I95.10 SMA 185.45 ECC .21297

RtP 215.38 LAP -1.37 L_ 277.09 VP 22.732 GAP -9.09 AZP 95.09 TAL 18.19 TAp 213.29 RCA 145.95

RC 260.924 GL 45.22 GAP -25.02 ZAL 63.15 ZAP 60.OG ETS 168.67 ZA( 96.48 (TE 181.69 ZAC 59.88

PLAN(TOCENTRIC CCNIC

C3 19.474 VHL 4.413 DLA 56.90 RAL 157.32 RAD 6567.8 VEL 11.868 PTH 2.11VHp 3.567 DpA -15.06

LNCN A214TH LNCH TIM( L-I TIN( INJ LAT INJ I._G INJ RT A$C |NJ AZNTH INJ TIME PO CST TIN

38.34 S 42 2 4545.38 -36.72 211.65 38.25 42.94 6 54 28 3745.4

141.66 14 $5 54 2714.77 -36.71 79.60 38.23 42.93 15 41 9 2114.8

32.34 5 42 2 4345.38 -39.72 211.65 38.25 42.94 6 54 28 3745.4

141.66 14 33 54 2714.77 -SG.TI 79.60 38.23 42.93 I5 41 9 2114.8

38.34 5 42 2 4345.38 -36.72 211.65 36.25 42.94 6 54 28 3745.4

141.66 14 $9 54 2714.77 -39.7| 79.60 38.23 42.93 15 41 9 2114.8

DIFFERENTIAL C.X_RECTION$ MID-COURSE EXECUTION ACCURACY

TO( 4.3R97 lrWA -.5211TCS-S.DSDT BAU 1.7244 $GT 7628.6 _ 3436.4 SG3 1702.8

ROE 1.7714 lIRA .0494 RC3-2.6699 FAU .39416 RRT .9775 RRF .9970 RTF .9721

FDE 9.4034 FRA .1762 FC-17.$231BSP 26660 SG8 8549.6 RZ3 .1925 RI3 .9792

DID( 4.TODD BRA .5234 BC3 6.6234 F_P 5934 SGI 8523.6 SG2 GG5.5.THA 23.37

EARTH TO MARS

INC 5.2674 vl $0.257

APO 224.94 V2 25.498

ETC 256.05 CLP 66.77

RAp 153.76 ECC 1.3205

INJ 2 LAT INJ 2 LONG

-42.36 204.70

-42.34 72.63

-42.36 204.70

-42.34 72.65

-42.36 204.70

-42.34 72.63

oRBIT DETERMINATION ACCURACY

3T 5678.6 SIR 2301.5 SS 3765.7

CRT .9967 CRS-1.0DOO CST -.9971

LSA 7186.8 MSA 270.7 SSA 10.4

EL1 6124.8 EL2 172.7 ALF 22.01

LAUtACH DATE DEC 14 1964 FLIGHT TIRE 306. DO ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC DISTANCE 663.964

RL 147.23 LAL .00 LOL 62.03 VL 32.974 6AL 3.09 AZL 85.01HCA 196.27 SNA 185.52 ECC

RP 215.03 LAP -1.40 LOP 278.26 Vp 22.780 GAP -8.24 AZP 94.79 TAL 17.78 TAp 214.05 RCA

RC 290.105 GL 41.75 GP -23.31 ZAL 62.98 ZAP 67.44 ET9 168.87 ZAE 94.9§ ETE 180.85 ZAC

PLANETOCENTRIC CONIC

CS 16.480 VHL 4.299 OLA 55.33 RAL 156.92 RAD 6567.7 VEL 11.826 PTH 2.09 VHp 3.552 DpA

LMCH AZ14TH LNCH TIME L-I TINE INJ LAT ]NJ LONG INJ RT ASC INJ AZIATH INJ TIME

40.25 S 45 40 4322.25 -36.54 208.69 36.10 45.07 6 37 43

139.75 14 49 3 2713.16 -36.53 7g.19 36.09 45.06 15 34 16

40.25 5 43 40 4322.25 -36.54 208.69 36.10 45.07 6 57 43

139.73 14 49 3 2713.18 -36.53 79.19 36.99 45.06 15 34 16

40.25 5 43 40 4322.23 -36.54 206.69 36.10 45.07 6 57 43

139.75 14 49 3 2713.16 -36.53 79.19 36.09 45.06 15 34 16

01FFERENTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.2712 TRA -.5525 TC3-6.4418 BAU 1.7331 SGT 8047.3 SGR 3184.3 SG3 1721.2

ROE 1.5761 RflA .0474 RC3-Z.TTTT FAU .39399 RRT .9776 RRF .9972 RTF .9725

FOE 9.0311 FRA .1668 FC-18.4579 2_IP 29542 S_ 8634.4 R23 .1936 R13 .9783

DOE 4.$534 BRA .5543 BC3 7.0132 FSP 6061 SG1 9632.0 _2 621.3 THA 21.27

EARTH TO MARS

.21295 INC 4.9875 vl $0.257

146.01APO 225.02 V2 25.535

61.49 ETC 256.51CLP 65.$1

-13.39 RAp 156.23 ECC 1.$041

PO CST TIM INJ 2 LAT INJ 2 LONG

3722.3 -41.95 201.30

2113.2 -41.94 71.99

3722.3 -41.95 201.50

2113.2 -41.94 71.99

3722.3 -41.95 201.50

2113.2 -41.94 71.99

ORBIT DETERMINATION ACCURACY

ST 5706.5 SR 2104.9 SS 3697.0

CRT .9965 CRS-I.ODOO CST -.9969

LSA 7114.1MSA 272.4 SSA 11.2

EL1 6081.9 EL2 165.9 ALF 20.19

LAUNCH DATE DEC 14 1964 FLIGHT TIN( 308.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC C(SNIC DISTANCE 668.178

NL 147.25 LAL .00 LOt. 82.05 VL 32.978 GAL 3.02 AZl. 85.26 HCA 197.44 S44A 185.59 ECC

RP 214.72 LAP -1.42 LOP 279.43 VP 22.827 GAP -8.38 AZP 94.53 TAL I7.36 TAp 214.80 RCA

RC 291.272 GL 40.42 _p -21.77 2AL 62.93 ZAP 65.87 ETS 166.89 ZAE 93.41ETE 180.13 ZAC

PLAN(TOCENTRIC CC_IIC

C3 17.6S5 VHL 4.199 DLA 53.89 RAL 136.71RAD 6567.7 VEL 11.791PTH 2.08 VHp 3.548 DpA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

42.03 5 49 54 4300.53 -36.30 205.94 34.32 46.99 7 1 33

137.97 14 43 9 2713.06 -36.29 78.88 34.31 46.99 15 28 23

42.03 5 49 54 4300.53 -36.30 205.94 34.32 46.99 7 1 35

137.97 14 43 9 2713.06 -36.29 78.88 34.31 46.99 15 28 23

42.03 S 49 54 4300.33 -36,30 205.94 34.32 46.99 7 1 35

137.97 14 43 9 2713.06 -36.29 78.88 34.31 46.99 15 28 23

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE 4.1828 TRA -.5831 TC3-6.9401 BAU 1.7537 SGT 8269.2 SGR 2959.4 SG3 1731.2

ROE 1.4084 RRA .0416 RC3-2.6773 FAU .39388 RRT .9764 RRF .9965 RTF .9730

FOE 8.5R82 FRA .1267 FC-19.3386 BSP 29951 SG8 8782.8 R23 .1927 R13 .9778

BDE 4.4136 BRA .5865 BC3 2.4386 FSP 6044 $61 8763.8 SG2 577.4 THA 19.38

EARTH TO MARS

.21295 INC 4.7431 vl $0.257

146.07 APO 225.11V2 25.572

62.93 ETC 256.53 CLP 63.89

-11.89 RAP 156.65 ECC 1.2902

PC) CST TIN INJ 2 LAT INJ 2 LONG

3700.5 -41.51 198.55

2113.1 -41.50 71.49

3700.5 -41.51 198.55

2113.1 -41.50 71.49

3700.5 -41.51 198.55

2113.1 -41.50 71.49

oRBIT DETERMINATION ACCURACY

ST 5724.2 SR 1923.0 SS $599.1

CRT .9g63 CRS-I.OOOO CST -.9969

LSA 7024.6 NSA 268.3 SSA 12.S

EL1 6036.5 EL2 136.9 ALF 18.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl-. 1. 1964)

LAUNCH OATE O(C 14 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC DISTANCE 672.401 EARTH TO MARS

RL 147.23 LAL .00 LOL 82.05 YL 32.962 GAL 2.93 AZL 85.47 HCA 198.62 SMA 185.67 ECC .21295 INC 4.5281 vl 30.287

MP 214.40 LAP -I.44 LOP 280.81VP 22.874 GAP -8.51AZP g4.29 TAL 16.92 TAp 215.53 RCA 146.13 APO 225.20 v2 25.609

RC 292.426 GL 39.23 GP -20.39 ZAL 62.97 ZAP 64.36 ETS 168.93 ZA( 91.87 ETE 179.51 ZAC 64.24 ETC 256.71 CLP 62.50

PLANETOCENTRIC CONIC

C3 16.805 VHL 4.112 OLA 52.53 RAL 156.66 MAD 6367.7 VEL 11.760 PTH 2.08 VHp 3.552 Dpk -10.54 RAP 157.03 ECC 1.2782

LXCH AZXT_ LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZ.TH IHJ TIME PO CST TIM ZNJ 2 LAX INJ 2 LOnG
48.68 s s_38 4279.91 -36.01 203.36 32.84 48.7_ 7 3'_s 3679.9 -41.03 195.81

138.31 14 3_ S 2714.16 -36.00 78.68 32.83 48.73 15 23 17 2114.2 -41.02 71.13

43.69 S 54 _8 4279.91 -36.01 203.36 32.84 48.75 7 3 38 3679.9 -41.03 195.81

136.51 14 38 3 2714.16 -36.00 78.68 32.83 48.73 15 23 17 2114.2 -41.02 71.13

45.69 5 34 38 4279.91 -36.01 203.36 32.84 48.75 7 5 58 3679.9 -41.03 195.81

136.51 14 38 3 2714.16 -36.00 76.66 32.83 48.73 15 23 17 2114.2 -41.02 71.13

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.1043 "IRA -.6100 TC3-7.4382 BAU 1.7788 SGT 8489.9 SGR 2734.4 SG3 1731.2 ST 3737.6 SR 1763.3 SS 3494.5

ROE 1.2844 RRA .0401 RC3-2.$723 FAU .39167 RRT .9787 RRF .9957 RTF .9734 CRT .9961CRS -.9999 CST -.9968

FOE 8.1826 FRA .1103 FC-20.0881BSP 30361 SGB 8925.5 R23 .1907 R13 .9773 LSA 6940.5 MSA 266.1 SSA 13.4

BO( 4.2846 BRA .6114 BE3 7.8704 FSP 5989 $61 8909.2 SG2 539.1 THA 17.68 EL1 6000.6 EL2 149.7 ALF 17.03

LAUNCH OAT( DEC 14 1984 FLIGHT TIM( 312.00 ARRIVAL OATE OCT 22 1965

HIELIOCENTRIC C(_41C DISTANCE 676.631 EARTH TO MARS

RL 147.25 LAL .00 LOt. 82.05 VL 32.987 GAL 2.87 AZL 85.66 HCA 199.80 SMA 185.74 ECC .21297 INC 4.3373 vl 30.257

RP 214.08 LAp -1.47 LOP 281.79 VP 22.920 GAP -8.65 AZP 94.08 TAL 16.46 TAp 216.26 RCA 146.19 Apo 228.30 V2 25.644

RC 298.$66 TeL 36.13 GP -19.14 ZAL 63.11 ZAP 62.89 ET8 168.99 ZAI[ 90.34 ETE 178.98 ZAC 63.43 ETC 236.87 CLP 61.16

PLAN(TOC[NTR|C C_iC

C3 16.2_7 VHL 4.033 DLA 51.30 RAt. 156.75 RAD 6567.7 VEL 11.732 PTH 2.07 VHp 3.564 DpA -9.34 RAp 1§7.40 ECC 1.2677

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

48.26 S $9 46 4260.23 -35.69 200.94 31.62 50.33 7 10 46 3660.2 -40.53 193.25

134,74 14 38 37 2716.20 -35.68 78.36 31.61 50,33 15 18 33 2116.2 -40.32 70.88

48.26 S 59 46 4280.23 -35.69 200.94 31.62 50.35 7 10 46 3660.2 -40.53 193.25

134.74 14 33 37 2716.20 -33.68 76.56 31.61 50.33 15 18 53 2116.2 -40.52 70.88

45.26 S $9 46 4260.23 -35.69 200.94 31.62 50.35 7 10 46 3660.2 -40.53 193.25

134.74 14 33 37 2718.20 -33.68 78.56 31.61 50.33 15 18 53 2116.2 -40.52 70.88

DIFFERENTIAL 00RRECTION6 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 4.0385 TRA -.$230 TC3-7.9255 8AU 1.8048 _T 8705.7 St,dR 2567.4 8G3 1722.9 97 5756.0 SR 1624.9 9S 3390.7

ROE 1.1429 RRA .0431 RC3-2.4626 FAU .38738 RRT .9?87 RRF .9946 RTF .9737 CRT .9958 CRS -.9999 CST -.9968

FOE 7.7427 FRA .1239 FC-20.8171BSP 30926 $68 9078.3 R23 .1874 R13 .9768 LSA 6870.1MSA 264.9 SSA 14.4

BOE 4.1971 8RA .6245 8C3 8.2992 FSP 5942 SG1 9062.2 $62 506.0 THA 16.15 EL1 5979.3 EL2 143.6 ALF 15.71

LAUNCH OATE DEC 14 1964 FLIGHT TIME 514.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC COH1C

RL 147.25 LAL .00

RP 213.77 LAP -1.49

RE 294.698 GL 37.17

PLANETOCENTRIC CONIC

C3 15.701 VHL 3.862

LNCH AZMTH LNCH TIME

46.74 6 5 15

133.26 14 29 44

46.74 6 5 15

133.2S 14 29 44

46.74 G 5 15

183.26 14 29 44

DISTANCE 680.669 EARTH TO MARS

LOL 82.05 VL 32.992 GAL 2.79 AZL 85.63 HCA 200.98 8MA 165.83 ECC .21301 INC 4.1666 vl 30.257

LOP 282.97 VP 22.967 GAp -8.78 AZP 93.89 TAL 16.00 TAp 2|6.98 RCA 146.24 Apo 225.41 V2 29.679

GP -16.00 ZAL 63.33 ZAp 61.47 ETS 169.05 ZAE 88.82 ETE 176.53 ZAC 66.51ETC 256.99 CLP 59.86

DLA 50.13 RAL 156.95 RAD 6567.6 VEL 11.708 PTH 2.96 VHp 3.582 DpA -8.25 RAp 157.75 ECC t.2584

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4241.28 -35.35 198.64 30.62 51.82 7 15 56 3641.3 -40.03 190.85

2719.07 -35.34 76,52 30.61 51.81 15 15 4 2119.1 -40.02 70.73

4241.28 -35.35 198.64 30.62 51.82 7 15 56 3641.3 -40.03 190.85

2719.07 -35.34 78.52 30.61 51.81 15 15 4 2119.1 -40.02 70.73

4241.28 -35.35 198.64 30.62 51.82 7 15 56 3641.3 -40.03 190.85

2719.07 -33.34 76.52 30.61 51.81 15 15 4 2119.1 -40.02 70.73

DIFFERENTIAL CORRECTIONS

TOE 3.9788 TRA -.6292 TC3-8.4109 9AU 1.8333

ROE 1.0360 RRA .0475 RC3-2.3532 FAU .38182

FOE 7.3260 FRA .1503 FC-21.0525 BSP 31480

EDE 4.1120 ERA .6310 BC3 8.7339 FSP 5861

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 8918.7 9GR 2396.3 SG3 1707.9 ST 5772.3 9R 1502.4 SS 3282.9

RRT .9786 RRF .9934 RTF .9739 CRT .9955 CRS -.9999 C9T -.9964

SGB 9235.0 R23 .1829 R13 .9764 LSA 6803.3 MSA 263.9 SSA 15.5

SG1 9222.7 SG2 477.2 THA 14.77 EL1 5963.0 EL2 138.3 ALF 14.53

LAUNCH OAT[ DEC 14 1964 FLIGHT TIM( 316.00 ARRIVAL OAT_ OCT 26 1965

HELIOCENTRIC C_IC DISTANCE 685.115 EARTH TO MARS

RL 147.23 LAL .00 LOt. 82.05 VL 32.997 GAL 2.71 AZL 85.99 HCA 202.17 SMA 185.91 ECC .21305 INC 4.0131 V1 30.257

RP 213.46 LAP -1.51 LOP 284.16 vP 23.013 GAP -8.90 AZP 93.72 TAL 15.52 TAp 217.68 RCA 146.30 Apo 225.52 V2 25.714

RC 295.603 GL 36.28 GP -16.97 ZAL 63.63 ZAP 60.10 ETS 169.13 ZAE 87.32 ETE 178.15 ZAC 67.50 ETC 257.10 CLP 58.59

PLANETOCENTRIC CONIC

C3 15.198 VHL 5.898 DLA 49.02 RAL 157.25 RAD 6567.6 VEL 11.687 PTH 2.06 VflP 3.605 OPA -7.28 RAp 158.09 ECC 1.2501

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

48.15 6 11 4 4222.87 -35.00 196.45 29.81 53.18 7 21 27 3622.9 -39.51 188.57

131.85 14 26 19 2722.72 -34.98 78.55 29.80 53.17 15 11 42 2122.7 -39.30 70.67

48.15 6 11 4 4222.87 -35.00 196.45 29.81 53.18 7 21 27 3622.9 -39.51 188.57

131.85 14 26 19 2722.72 -34.98 78.55 29.80 53.17 15 11 42 2122.7 -39.50 70.67

46.15 6 11 4 4222.87 -35.00 196.45 29.81 53.18 7 21 27 3622.9 -39.51 188.57

131.85 14 26 19 2722.72 -34.98 78.55 29.60 53.17 15 11 42 2122.7 -59.50 70.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.9273 TRA -.6254 TC3-8.8857 BAU 1.8617 8GT 9125.6 SGR 2239.2 SG3 1686.7 ST 5791.6 SR 1395.2 SS 3177.0

ROE .9482 RRA .0840 RC3-2.2425 FAU .37477 RRT .9782 RRF .9919 RTF .9740 CRT .9951CRS -.9998 CST -.9963

FOE 6.9316 FRA .1961 FC-21.3522 BSP 32128 SG8 9396.3 R23 .1770 R13 .9761 LSA 6746.3 MSA 263.5 SSA 16.5

BDE 4.0402 BRA ,6277 6C3 9.1643 FSP 5779 361 9385.4 SG2 452.6 THA 13.53 ELI 5955.8 EL2 133.7 ALF 13.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAt.R4CH DATE DEC 14 1984 FLIGHT TIN( 518.00 ARRIVAL DATE OCT 28 1565

HELI_EMTRIC C(_IIC OISTANC[ G89.368 EARTH TO HARS

RL 147.25 LAL .00 LOL 82.05 VL 33.002 GAL 2.62 AZL 86.13 HCA 203.36 SMA 186.00 ECC .21311 INC 5.8759 V1 30.2S7

Rff 213.18 LAP -1.53 LOP 295.35 VP 23.058 GAp -9.03 A ZP 93.58 TAL IS.D3 TAp 218.38 RCA 146.36 APO 225.64 v2 25.745

RC 298.904 GL 35.46 GP -18.03 ZAL 64.00 ZAp 58.78 ETS 169.21 ZAE 85,85 £TE 177.80 ZAC 68.42 ETC 257.19 CLP 57.36

PLANETOCEHTRIC CONIC

CS 14.738 VHL 3.839 DLA 47.97 RAL 157.64 RAD 6567.6 V(L 11.667 pTH 2.05 VHp _.632 DpA -6.4D RAp 158.45 ECC 1.2426

LNCH AZMYH LNCH T|Mt[ L-| TIN( |NJ LAY INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

49.51 _ 17 10 4204.92 -38.82 194.35 29.17 54.45 7 27 15 3604.9 -39.00 186.39

130.49 14 23 19 2T27.01 -34.82 79.65 29.16 54.44 15 8 46 2127.0 -58.99 70.69

49.51 G 17 10 4204.92 -34.82 194.35 29.|7 54.45 7 27 15 3604.9 -39.00 186.39

150.49 14 23 19 2727.01 -34.82 78.65 29.|6 54.44 |5 8 46 2|27.0 -36.99 70.69

49.51 8 17 10 4204.92 -34.62 194.35 29.17 54.45 7 27 15 3604.9 -39.00 166.39

13D.49 14 23 19 2727.01 -34.62 76.65 29.16 54.44 15 8 48 2127.0 -38.99 70.69

DIFFERENTIAL C(:IIRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT OETERMIRAT|ON ACCURACY

TOE 3.87?0 TRA -.Q187 _C_-9.3654 BAU 1.9927 S4;T 9331.8 SGR 2096.1 983 1682.0 ST 5804.9 $R 1299.7 SS 3069.2

ROE .8898 RRA .0912 RC3-2.1381 FAU .36721 RRT .9774 RRF .9901RTF .9740 CRT .9947 CRS -.9998 CST -.9960

FOE 8.5448 FRA .23tT FC-21.STOl BSP 32722 SC_ 9584.1 R23 .17OZ R13 .9738 LSA 6688.5 MSA 264.0 SSA 17.5

DOE 3.9733 NA .6197 8C3 9.8080 FSP 5677 SG1 9554.3 SG2 433.0 THA 12.41 EL1 5947.2 EL2 I29.9 ALF 12.56

LAUNCH DATE DEC 14 1_H_4 FLIGHT TIME 320.D0 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CCl4IC

RL 147.23 LAL .DO

Im 212.97 LAP -1.35

RC 297.989 84. 34.71

PLANE TOCENTII l C CONIC

C3 14.32E VHL 3.784

LNCH AZ14TH LNCH TIIN(

50.81 8 23 55

129.19 14 2D _HS

3D.81 E 23 35

lZt.19 14 ZO 34

50.81 $ 23 33

1L_.19 14 20

DIFFERENTIAL C.GRIEECTION$

1"DE 3.9303 TItA -.9008 TC3-9.8412 BAU 1.9241

ROE .8014 NNA .0688 flC3-2.O$22 FAU *35899

FOE 6.1731FDA .3191FC-21.9999 BSP 33347

BOE 3.9132 BRA .904T BC310.0498 FSP §SI4

DISTANCE 693.628 EARTH TO MARS

LD4. 82.D5 VL 33.007 GAL 2.54 AZL 86.25 HCA 204.55 SMA 186.09 ECC .21318 INC 3.7473 vl 30.257

266.55 MP 23.103 GAP -9.15 AZP 93.41 TAL 14.52 TAP 219.07 RCA 146.42 APO 225.76 V2 25.782

-15.17 ZAL 84.43 ZAP 57.49 ETS 169.29 ZA( 84.40 ETE 177.50 ZAC 69.26 ETC 257.26 CLP 56.16

DLA 45.97 RAL 158.10 RAID 6567.6 VEL 11.649 PTH 2.05 VHp 3.662 DpA -5.61 RAp 158.77 ECC 1.2357

L-I TIN| |NJ LAY INJ LONG INJ RT AS(: |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

4187.19 -34.25 192.32 28.67 55.63 7 33 23 3587.2 -38.A8 18A.30

2732.D3 -34.23 78.91 28.66 55.62 15 6 8 2132.0 -38.47 70.79

4167.19 -34.25 192.32 2D.67 55.63 7 33 23 3587.2 -38.46 184.30

2732.03 -34.23 78.81 28.86 55.62 15 6 8 2132.0 -38.47 70.79

4187.19 -34.25 192.32 28.6T 55.63 T 33 23 3567.2 -38.48 184.30

2T32.03 -34.23 78.81 28.$6 55.62 15 6 8 2132.0 -38.47 70.79

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

94_T 9533.5 $GR 19§S.O SG3 1633.8 ST 5817.0 SR 1215.0 SS 2982.Z

RflT .9793 R_ r .9879 RTF .9741 CRT .9943 CRS -.9998 CST -.9957

$GB 9733.9 923 .1622 913 .9755 LEA 6634.6 MSA 264.4 SEA 18.5

SG| 9725.0 5412 41G.D THA 1|.40 EL1 5941.2 EL2 126.4 ALF 11.74

LAUNCH DATE DEC 14 1964 FLIGHT TIN( 522.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 14T.25 LAL .00

MP 912.5T LAp -1.58

RC 899.061GL 34.02

PLAM[TOCENTR|C CON|C

C3 15.941VHL 3.734

LNCH AZMTH LNCH TIME

59.08 8 30 18

12Y.92 14 18 12

32.08 8 30 18

127.92 14 19 12

52.08 8 30 16

1_7.92 14 19 12

DIFFEREMT|AL CGRRECTION$

TD[ 3.T85i TRA -.STiO TC*ID.315D 9AU 1.956D

ROE .7413 RDA .0787 RC3-1.9318 FAU .SSOSS

FOE 3.9149 FRA .3855 FC-21.7871 99P 33980

BOE 5.8577 NA .5031 6C31D.4951 FSP 544T

OISTANC( 697.895 EARTH TO HARE

LOL 82.05 VL 33.D12 GAL 2.45 AZL 86.37 HCA 205.75 SMA 186.18 ECC .21327 INC 3.6315 Vl 30.257

LOP 267.75 VP 23.148 GAP -9.28 AZP 93.27 TAL 14.00 TAp 219.75 RCA 146.48 APO 225.89 V2 25.$15

GP -14.39 ZAL 84.92 ZAP 5E.25 ET$ 169.38 ZA[ 82.97 ETE 177.25 ZAC 70.05 ETC 257.32 CLP 55.00

DLA 48.02 RAL 158.8A RAD 6567.5 VEL 11.633 PTH 2.04 VHp 3.696 DPA -A.9O RAp 159.11 ECC 1.2294

L-I T|M[ |MJ LAT INJ LONG |NJ RT ARC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

A189.73 -33.85 190.35 26.30 56.75 7 39 46 $589.7 -37.95 182.28

2737.60 -33.85 79.02 28.29 56.74 15 3 49 2137.6 -37.95 70.95

4199.73 -33.85 190.35 28.30 5G.TS 7 39 A8 3569.7 -37.95 162.28

8737.80 -33.85 79.02 28.29 56.74 15 3 49 2137.8 -$7.95 70.95

4199.73 -33.85 |90.35 28.30 56.75 7 39 46 3569.7 -37.95 182.28

2737.80 -33.85 79.02 28.29 56.74 15 3 49 2137.6 -37.95 70.95

M|D-COUflSI[ (xECUT|ON ACCURACY ORBIT DETERMINAT|ON ACCURACY

$GT 9732.5 S;R 1644.9 $83 1603.2 ST 5826.6 SR 1139.5 SS 2855.2

RRT .9749 RRF .9854 RTF .9740 CRT .9939 CRS -.9997 CST -.9954

$G8 9905.8 923 .1533 R13 .9752 LEA 6582.5 MSA 265.0 SEA 19.5

$81 9897.9 SG2 404.0 THA 10.49 EL1 5935.7 (L2 123.3 ALF 11.00

LAUNCH DATE DEC 14 1984 FLIGHT TIME 324.0D ARRIVAL DATE NOV 3 1965

HELIOCEMTRIC CONIC DISTANCE 702.170 EARTH TO MARS

RL 147.23 LAL .DO LOt. 82.05 VL 33.018 GAL 2.36 AZL 96.48 HCA 206.95 SMA 166.28 ECC .21337 INC 3.5248 Vl 30.257

RP 818.29 LAP -1.8D LOP 288.95 VP 23.192 GAP -9.38 AZP 93.14 TAL 13.46 TAp 220.41 RCA 146.53 APO 226.03 V2 25.847

RC 3OO.12OGL 33.39f_p -13.$6 ZAL 65.48 ZAP 55.05 [T$ |69.46 ZAE 81.57 (TE 177.03 ZAC 70.76 ETC 257.38 CLP 53.87

PLANETOC[NTRIC C(_IIC

C3 13.590 VHL 3.689 DLA 43.09 HAL 159.28 RAD 6567.5 VEL 11.618 PTH 2.04 VHp 5.733 DpA -4.26 RAP 159.46 ECC 1.2256

LNCH AZNTH LJ4CH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZR_H INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

33.32 8 37 17 4132.23 -33.46 188.42 28.05 57.80 7 46 29 3552.3 -37.45 180.30

126.GR 14 15 59 2743.90 -33.45 79.3D 28.04 57.79 15 1 45 2143.9 -37.42 71.19

53.32 9 37 17 4132.23 -53.46 166.42 28.05 57.80 7 46 29 3552.3 -57.43 180.50

128.88 14 15 59 2743.90 -33.45 79.30 28.04 57.79 15 1 43 2143.9 -37.42 71.19

55.32 8 37 17 4152.25 -33.46 189.42 28.03 57.60 7 46 29 3552.3 -37.43 180.30

128.88 14 15 59 2743.90 -33.45 79.30 28.04 57.79 15 I 45 2143.9 -37.42 71.19

DIFFERENTIAL C_NRI[CTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.7421 TRA -.5497 TC-10.TDT5 BAU 1.9880 SET 9927.2 S_R 1734.2 S&3 |570.1 ST 5832.4 SR 1071.9 SS 2748.4

RD( .8992 I_A .0844 RC3-1.D342 FAU .34127 RRT .9731 RRF .9823 RTF .97A0 CRT .9935 CRS -.9997 CST -.9951

FDE 5.4702 FRA .4388 FC-21.741D BSP 34599 SG81DD77.5 923 .1434 913 .g75D LEA 6530.5 MSA 265.G SEA 20.5

BDE 3.6049 DRA .5581 BC31D.9423 FSlP 5318 S8110D69.8 $82 394.2 THA 9.66 EL1 5g28.8 EL2 120.5 ALF 10.35
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 14 1984 FLIGHT TIME 326.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE 706.451 EARTH TO MAR S

RL 147.25 LAL .OO LOt. 82.05 VL 33.024 GAL 2.26 AZL 86.57 HCA 208.15 SNA 188.38 ECC .21549 INC 3.4284 VI 30.257

RF 212.01 LAP -1.82 LOP 290.15 Vp 23.236 GAP -9.49 AZP 93.02 TAL 12.92 TAp 221.07 RCA 146.59 APO 226.17 v2 25.879

RC 501.187 GL 32,79 GP -12.99 ZAL 66.09 ZAp 53.89 (TS 169.55 ZAE 80.19 ETE 176.84 ZAC 71.45 ETC 257.40 CLP 52.78

PLANETOC[NTRIC CONIC

C3 15.284 VHL 3.642 DLA 44.19 RAL 159.90 RAD 6567.3 VEL 11.604 PTH 2.03 VHp 3.772 DpA -3.69 RAp 159.82 ECC 1.2183

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

54.55 6 44 34 4134.78 -33.05 186.32 27.91 38.80 7 53 29 3534.8 -36.90 178.37

125.47 14 t3 58 2750.83 -33.04 79.63 27.90 58.79 14 59 49 2150.8 -56.90 71.49

54.55 G 44 34 4134.78 -33.05 186.52 27.91 58.80 7 53 29 3534.8 -36.90 178.37

123.47 14 13 58 2750.83 -33.04 79.63 27.90 38.79 14 59 49 2150.8 -36.90 71.49

$4.53 G 44 34 4134.78 -33.05 186.32 27.91 38.80 7 53 29 3534.8 -36.90 178.37

125.47 14 13 58 2750.83 -53.04 79.83 27.90 38.79 14 59 49 2130.8 -36.90 71.49

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORO|T DETERMINATION ACCURACY

TOE 5.6997 TRA -.$138 TC-11.2568 BAU 2.0198 88T10118.2 8GR 1632.5 SG3 1333.3 ST 3833.4 SR 1011.7 88 2643.8

ROE .8414 RRA .0927 RC3-1.7394 FAU .31186 RRT .9707 RRF .9788 RTF .9739 CRT .9930 CRS -.9996 CST -.9947

FOE 5.1422 FRA .5408 FC-21.66D3 BSP 35242 S_810249.1 R23 .1334 R13 .9747 LSA 6480.2 MSA 267.1 SSA 21.4

BOE 3.7549 BRA .5220 BC311.3904 FSP 3192 S8110241.7 SG2 387.8 THA 8.91 ELI 5921.3 EL2 117.8 ALF 9.77

LAU_ICH DATE DEC 14 1964 FLIGHT TIME 328.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .OO

RP 211.73 LAp -1.63

RC 302.203 GL 32.23

PLANI[TOCENTRIC CONIC

C3 12.962 VHL 3.600

LNCH AZNTH LNCH TIME

55.74 6 52 11

124.26 14 12 3

55.74 6 52 11

124.26 14 12 3

55.74 6 52 11

124.28 14 12 3

DIFFERENTIAL CORRECTIONS

TDE 3.6568 TRA -.4728 TC-11.7280 BAU 2.0519

ROE .5998 RRA .1004 RC3-1.8491 FAU .52248

FOE 4.8278 FRA .6213 FC-21.5392 8SP 35871

BDE 3.7057 BRA .4832 BC311.8414 FSP 5059

OISTANCE 710.738 EARTH TO MARS

LOL 82.05 VL 33.0]0 GAL 2.17 AZL 86.66 HCA 209.36 SMA 186.48 ECC .21362 INC 3.3352 vl 30.257

LOP 291.36 VP 23.279 GAP -9.60 A ZP 92.91 TAL 12.36 TAp 221.72 RCA 146.65 APO 226.32 V2 25.911

GP -12.38 ZAL 6_.75 ZAp 52.76 ET9 169.64 ZAE 78.84 ETE 176.68 ZAC 72.07 ETC 257.42 CLP 51.71

DLA 43.32 RAL 160.62 RAO 6567.5 VEL 11.591 pTH 2.03 VHP 3.814 DpA -3.17 RAp 160.20 ECC 1.2133

L-I TIME INJ LAX INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4117.12 -32.85 184.83 27.86 39.76 8 0 49 5517.1 -36.37 176.46

2758.52 -32.62 80.03 27.85 59.75 14 58 2 2158.5 -36.36 71.86

4117.12 -32.83 184.65 27.86 59.76 8 0 49 3517.1 -36.37 176.46

2758.52 -52.62 60.03 27.85 59.75 14 58 2 2158.5 -36.36 71.86

4117.12 -32.63 184.63 27.86 59.76 8 D 49 3517.1 -36.37 176.46

2758.52 -32.62 80.03 27.85 59.73 14 58 2 2158.5 -36.56 71.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_710308.5 SGR 1539.3 SG3 1300.0 ST 5833.4 SR 957.8 SS 2540.0

RRT ,9678 RRF .9747 RTF .9719 CRT .9925 CRS -.9996 CST -.9942

$8810420.8 R23 .1228 R13 .9745 LSA 6428.4 MSA 268.2 SSA 22.4

S8110413.8 SG2 ]8].3 THA 8.24 ELI '5910.3 EL2 115.2 ALF 9.26

LAUNCH DATE DEC 1A 1964 FLIGHT TIME 530.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOL 82.05 VL 33.038 GAL

RP 211.47 LAP -1.65 LOP 292.57 VP 23.322 GAP

RC 303.226 GL 51.72 GP -11.81ZAL 87.47 ZAP

PLANETOCENTRIC CONIC

C3 12.879 VHL 3.561

LNCH AZNTH LNCH TIME

56.93 7 O 8

123.07 14 10 15

56.93 7 O 8

123.07 14 10 13

56.93 7 O 8

123.07 14 10 15

DIFFERENTIAL CORRECTIONS

TDE 3.6124 TRA -.4261 TC-12.1931BAU 2.08]7

ROE .5625 RRA .1080 RC3-1.5608 FAU .31280

FDE 4.5233 FRA .7038 FC-21.]576 BSP 36485

BOE 5.6559 ERA .4393 BC312.2926 FSP 4923

DISTANCE 715.032 EARTH TO MARS

2.07 AZL 86.75 HCA 210.57 SMA 166.59 ECC .21377 INC 3.2504 vl 30.257

-9.71 AZP 92.80 TAL 11.78 TAp 222.35 RCA 146.70 Apo 226.47 v2 25.941

31.66 ET3 169.72 ZAE 77.32 ETE 176.54 ZAC 72.66 ETC 257.44 CLP 50.68

DLA 42.46 RAL 161.39 RAD 6567.3 VEL 11.579 pTH 2.02 VHp 3.858 DpA -2.72 RAp 180.58 ECC 1.2087

L-[ TIME INJ LAT INJ LONG [NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4099.23 -32.21 182.76 27.90 60.68 8 8 27 3499.2 -35.84 174.57

2766.97 -32.20 80.49 27.89 60.67 14 56 22 2167.0 -35.83 72.30

4099.25 -32.21 182.76 27.90 60.68 8 8 27 3499.2 -35.84 174.57

2766.97 -32.20 80.49 27.89 60.67 14 56 22 2167.0 -35.83 72.30

4099.23 -32.21 182.76 27.90 60.68 8 8 27 3499.2 -53.84 174.57

2766.97 -32.20 60.49 27.89 60.67 14 56 22 2167.0 -35.83 72.30

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10490.5 SGR 1452.7 SG3 1462.9 ST 5825.0 SR 908.3 88 2435.6

RRT .9842 RRF .9699 RTF .9737 CRT .9921CRS -.9996 CST -.9937

S8810590.6 R23 .1123 R1] .9743 LSA 6373.0 MSA 269.7 SSA 23.]

$8110583.8 SG2 381.7 THA 7.62 EL1 5894.3 EL2 112.8 ALF 8.80

LAUNCH DATE DEC 14 1964 FLIGHT TINE 332.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC C_NIC

RL 147.25 LAL .00 LOt. 82.05 VL

RP 211.20 LAP -1.67 LOP 293.79 VP

RC 304.242 GL 51.23 GP -11.28 ZAL

PLANETOCENTRIC CONIC

C3 12.416 VHL 3.524

LNCH AZMTH LNCH TIME

58.12 7 8 26

121.88 14 8 28

58.12 7 8 26

121.88 14 8 28

58.12 7 8 28

121.88 14 8 28

DIFFERENTIAL CCItRECTIONS

TOE 3.5681 TRA -.3719 TC-12.6580 BAU 2.1133

ROE .5293 RRA .1137 RC3-1.4766 FAU .30325

FOE 4.2348 FRA .7906 FC-21.1455 BSP 37095

BOE 3.6072 BRA .3895 BC512.7439 FSP 4788

DISTANCE 719.333 EARTH TO MARS

33.042 GAL 1.97 AZL 66.83 HCA 211.78 SMA 186.69 ECC .21393 INC 3.1713 vl 30.257

23.364 GAP -9.81AZP 92.70 TAL 11.20 TAp 222.98 RCA 146.73 Apo 226.63 V2 25.971

68.24 ZAp 50.60 ETS 169.81ZAE 76.22 ETE 176.41 ZAC 73.22 ETC 257.45 CLP 49.67

DLA 41.62 RAL 162.21RAD 6567.5 VEL 11.567 PTH 2.02 VHP 3.903 DpA -2.31 RAp 160.97 ECC 1.2043

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4080.96 -31.77 180.87 28.03 61.56 8 16 27 3481.0 -35.29 172.67

2776.27 -31.78 81.02 28.02 61.55 14 54 44 2176.3 -35.28 72.02

4080.96 -31.77 180.87 28.03 61.56 8 16 27 3481.0 -35.29 172.67

2776.27 -31.76 81.02 28.02 61.55 14 54 44 2176.3 -35.28 72.82

4080.96 -31.77 180.87 28.03 61.58 8 16 27 3481.0 -35.29 172.67

2776.27 -]1.76 81.02 28.02 81.55 14 54 44 2176.3 -35.28 72.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

98T10871.9 SGR 1373.6 SG3 1426.1 ST 5813.2 SR 864.5 SS 2353.7

RRT .9600 RRF .9644 RTF .9736 CRT .9916 CRS -.9995 CST -.9931

S_10780.0 R23 .1022 R13 .9740 LSA 6317.6 MSA 271.8 SSA 24.2

S8110753.2 SG2 381.9 THA 7.05 ELI 3876.1 EL2 110.3 ALF 8.39

2086



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 19643

LAUNCH DATE DEC 14 1964 FLIGM1 TIME 334.00 ARRIVAL DATE NOV

HELIOCENTRIC C_IC DI$TAMC[ 723.639 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL 33.048 GAL 1.86 AZL 86.90 HCA 213.00 SklA 166.80 ECC .21412 INC 3.0972 ¥1 30.257

MP 210.RS LAP -1.69 LOP 295.01 VP 23.405 GAP o9.91 AZP 9Z.GO TAL 10.60 TAp 223.59 RCA 146.80 APO 226.80 V2 26.001

RC 303.24• GL 30.77 GP -10.78 ZAL 69.05 ZAp 49.58 [T$ 169.89 ZA( 74.95 (T[ 176.31 ZAC •3.•5 (TC 257.45 CLP 49.69

PLAN(TOCENTRIC CONIC

C3 16.189 Vt4L 3.499 DLA 40.•9 RAt. I63.07 RAO 6567.5 VEL 11.$57 PTH 2.02 VHp 3.951 DpA -1.95 RAp 161.36 (CC 1.Z003

L_H AZtlTH LNCH TIME L-I TIM( INJ LAT |NJ lONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

$9.36 7 17 9 4062.1R -31.32 178.97 Z8.22 62.42 8 24 50 3462.2 -34.74 170.76

120.69 14 6 41 2•89.53 -31.31 61.63 28.22 62.40 14 53 • 2186.5 -34.73 73.41

59.$2 • 17 8 4062.18 -31.32 170.97 28.22 62.42 9 24 50 3462.2 -34.74 I•O.•S

120.6R 14 6 41 2789.53 -31,31 85.63 28.22 62.40 14 53 • 2183.5 -34.73 73.41

59.32 T 17 8 4062.1R -31.32 178.97 28.22 62.42 8 24 50 3462.2 -34.74 170.76

120.SD 14 6 41 278R.53 -31.31 81.63 28.22 62.40 14 53 7 2166.5 -34.73 73.41

13 1965

DIFFERENTIAL C._IRECTIQN$ NID-COURS[ EvrCUTION ACCURACY (_BIT DETERMINATION ACCURACY

TOE 3.5212 111A -.3137 TC-13.121S BAU 2.|467 $GT1064R.9 _ 1300.3 $63 1369.6 ST 5793.5 3R 824.4 $9 2231.0

RDI[ .4993 RtA .$_RCS-I.SR52 FAU .19370 RRT .9550 RRF .9580 RTF .9735 CRT .9912 CR3 -.9995 CST -.9924

FOE 3.9595 FRA .RTtl FC-20.R944 Blip 37895 _|0927.4 R23 .0918 R13 .9738 L3A 6256.8 NSA 273.1 SSA 25.1

BIDE S.$564 8RA .33_1 K313.1953 FSP 4649 S6110920.7 SG2 3R3.2 THA 6.54 ELI 5650.9 ELI lOD.O ALF 8.03

LAUNCH DATE DEC IA 1944 FLIGHT TIlE 336.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC COliC DISTANCE 727.948 EARTH TO MARS

RL 147.23 LAL .00 LGL R2.05 VL 33.034 GAL 1.76 AZL 86.97 HC.A 21A.22 SMA 196.91ECC .21431 INC 3.0276 vl 30.Z57

RP 210.70 LAP -1.70 Li_ 2H.23 Vie 23.446 GAP -|0.01 AZlP 92.50 TAL 9.98 TAp 224.20 RCA 146.85 Ai_ 226.97 v2 26.029

RC 304.243 GL 50.34 G4P -10.33 ZAL 62.22 zAP 44.58 ETS 169.97 ZA( 73.71 ETE 176.22 ZAC 74.29 (TC 257.45 CLP 4•.74

PLAN(TOCENTltIC CONIC

CS 11.931 VHL 3.433 DLA 3R.81 RAL 193.89 RAO 6397.5 VEL 11.547 PTH 2.02 VHP 4.000 SpA -1.63 RAp 161.61 (CC 1.1963

LNCH AZ14TH LN(H TIN( L-I TIN( INJ LAT INJ LONG INJ RT AS(: |NJ AZ[4TH INJ TIN( PO CST TIN IMJ 2 LAT INJ 2 LONG

60.34 T 26 13 4042.75 -30,84 ITT.04 28.50 63.25 6 33 39 3442.7 -34.18 168.82

119.46 14 4 SO 2787.86 -30.83 92.32 28.48 63.23 14 51 26 2197.9 -34.17 74.10

60.54 7 26 13 4042.75 -30.88 177.04 28.50 63.25 9 33 38 3442.7 -34.18 168.R2

119.46 14 4 $0 2797.86 -30.85 82.32 28.48 63.23 14 31 28 2197.9 -34.17 74.10

60.54 7 26 13 4042.75 -30.89 ITT.04 |9.30 63.25 8 33 38 3442.7 -34.18 163.82

119.46 14 4 30 2797.89 -30.85 82.32 28.49 63.23 14 51 28 2197.9 -34.17 74.10

DIFFI[R2NTIAL _RECTION9 N|D-COURSE [vlrCuT|(]q ACCURACY ORBIT OETERNIMATION ACCURACY

1DE 3.4922 111A -.2283 TC-13.5201 |AU _.1878 $G711003.0 8GR 1231.7 SG3 1345.8 ST 5799.7 SR 793.4 69 2153.0

RDE .4753 lIRA .1327 RC3--I.3051FAu .28203 RRT .9480RRI r .9507 RTF .9731 CRT .9909 CRS -.9994 CST -.9914

FOE 3.7281 IrmA .9874 FC-_0.4339 BgP 38743 SGa1|071.8 823 .0649 R13 .9734 LSA 6230.6 MSA 279.6 39A 25.5

90E 3.3243 m41A .2148 |U_313.5830 FSP 4382 I6111064.9 Sl;2 389.8 •HA 6.07 EL1 5652.8 EL2 106.0 ALF 7.72

LAUNCH DATE DEC 14 1994 FLIGHT TIN( 338.00 ARRIVAL DATE MOV 17 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .DO LQ4. 82.05 VL

RP Z10.49 LAp -1.72 LOP 297.45 •tip

RC S07.229 GL 29.92 GP -9.90 ZAL

PLAN(TOCENTRlC CONIC

C3 II.T21VHL 3.424 DLA 39.13 RAL 194.93 RAD 9557.4 VEL

LNCH AZ14TH LIMCH TIN( L-I TIN( [NJ LAT

61.16 • 33 49 4022.S2 -30.39

116.22 14 2 31 29|0.42 -30.38

61.76 • 33 48 4022.52 -30.39

116.22 14 2 51 2810.42 -30.38

SI.?D 7 33 49 4022.32 -30.38

118.22 14 2 51 2810.42 -30.38

DIFFERENTIAL CORRECTIONS

TOE 3.4334 TRA -.1651 •C-IS.HI2 8AU 2.20_1

ROE .4499 RRA .1381 RC3-1.2_10 FAU ._7349

FOE 3.4591 FRA l.Of_.9 FC-20.tlH)9 Blip 38196

ROE 3.4647 lIRA .2153 BC$14.0323 Flip 4423

DISTANCE 732.267 EARTH TO MARS

33.061 GAL 1.65 AZL 87.04 HCA 215.44 SNA 187.02 ECC .21433 IMC 2.9622 vl 30.257

23.489 GAP -10.11 AZP 92.41TAL 9.35 TAp 224.79 RCA 146.90 APO 227.15 v2 2&.037

T0.84 ZAP 47.61 (TS 170.04 ZA( •2.48 ETE 176.14 ZAC •4.73 ETC 257.43 CLP 46.82

11.537 PTH 2.01VHp 4.030 DPA -1.36 RAp 162.24 ECC 1.1929

INJ LCI4G INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17S.07 28.84 64.03 6 42 31 3422.3 -33.60 166.84

63.10 28.63 64.04 14 49 42 2210.4 -33.59 74.88

173.07 28.84 64.05 8 42 51 3422.5 -33.60 166.84

83.10 28.83 64.04 14 49 42 2210.4 -33.5g 74.88

173.07 26.64 64.05 8 42 51 3422.3 -33.60 166.84

83.10 26.83 64.04 14 49 42 2210.4 -33.59 74.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMAT10N ACCURACY

SG711|02.7 SG41 1170.3 3G3 1310.5 ST 5757.4 SR 738.6 SS 2045.0

RRT .8415 RRF .9424 RTF .9730 CRT .9903 CRS -.9993 CST -.9903

Sf_11243.7 R23 .0748 RI3 .9732 LSA 6150.3 MSA 280.1SSA 26.6

S6111233.9 SG2 392.5 THA 5.63 EL1 5806,Z (L2 103.2 ALF 7.44

LAUNCH DATE DEC 14 1964 FLIGHT TIN( 340.00 ARRIVAL DATE NOV 19 1963

HELIOCENTRIC CCNIC

ill 147.25 LAL .OOL_. 82.03 VL

RIP 210.22 LAp -1.73 LOP _Sll.(dl _p

MC 308.201t r,,L 29.53 GP -9.50 Z&L

PLAN[TO¢ENTR|C CONIC

C3 11.319 VHL 3.394

LNCH AZI4TH LI_H TIN(

63.04 ? 45.54

116.96 14 O 41

63.04 7 45 34

116.96 14 0 41

63.04 T 43 34

116.86 14 0 41

DIFFERENTIAL CCRRECTIONS

3.3771 TOA -.O933 TC-14.497S BALI 2.2352

ROE .4272 RRA .1437 RC3-1.1334 FAU .Z$471

FOE 3.2034 FRA 1.1337 FC-18.695| 8SP 39826

DOE 3.4040 8RA .1713 8C314.3142 FSP 4271

DISTANCE 736.591 EARTH TO MARS

33.097 GAL 1.54 AZL 87.10 HCA 216.66 SI4A 187.14 ECC .21477 INC 2.9003 vl 30.237

23.526 GAP -10.21 AZP 92433 TAL 8.71 TAp 225.38 RCA 146.93 APO 227.33 v2 26.085

71.80 ZAP 46.67 ETS 170.12 ZN[ 71.29 (T( 176.07 ZAC 75.18 ETC 237.42 CLP 49.92

DLA 58.51 RAL 185.83 RAD 6567.4 Vl[L 11.329 PTH 2.01 VHp 4.102 DpA -1.12 RAp 162.•0 ECC 1.1696

L-I TIN( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

400|.28 -LPS.80 173.03 29.24 64.84 8 52 33 3401.3 -33.02 164.81

2824.37 -28.89 83.99 29.23 64.83 14 47 46 2224.4 -33.01 •5.7?

400|.L_ -29.80 173.03 29.24 64.84 8 52 35 3401.3 -33.02 164.81

2924.3? -29.89 83.99 29.23 64.83 14 47 46 2224.4 -33.01 •5.77

4001.29 -n.90 173.03 29.24 64.84 6 52 35 3401.3 -33.02 164.81

2924.37 -_).89 93.99 _).23 64.$3 14 47 46 2224.4 -33.01 75.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

$GT11357.1Sr_ 1113.2 SG3 1274.3 ST 5709.0 SR 727.5 sS 1940.3

RflT .9337 RRF .9330 RTF .9728 CRT .9903 CRS -.9991 CST -.9893

$681|411.5 R23 .0638 R13 ._730 LSA 6066.6 MSA 281.7 SSA 27.S

S611_404,6 _2 397.0 THA S.24 EL1 S?34.2 EL2 100.5 ALF 7.19

2037



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE DEC 14 1964 FLIGHT TIME 342.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOL 82.05 VL

RP 209.99 LAP -1.75 LOP 299.90 vp

RC 309.174 GL 29.14 GP -9.13 ZAL

PLANETOCENTRIC CONIC

C3 11.330 VHL 5.366

LNCH AZMTH LNCH TIME

64.35 7 56 33

115.65 13 58 16

64.35 7 56 33

115.65 13 58 16

64.35 7 56 33

115.65 13 58 16

DIFFERENTIAL CORRECTIC_IS

TOE 3.3192 IRA -.0131 TC-14.9246 8AU 2.2667

RDE .4069 RRA .1493 RC3-1.0841FAU .25587

FOE 2.9671 FRA 1.2061 FC-19.§508 BSP 40128

BDE 3.3440 8RA .1499 BC314.9647 FSP 4124

DISTANCE 740.920 EARTH TO MARS

33.074 GAL 1.42 AZL 87.16 HCA 217.89 SMA 187.25 ECC .21503 INC 2.8418 vl 30.257

23.564 GAP -10.30 AZp 92.24 TAL 8.06 TAp 225.95 RCA 146.99 APO 227.52 VZ 26.111

72.81 ZAP 45.76 ETS 170.19 ZAE 70.11ETE 176.01 ZAC 75.62 E_C 257.40 CLP 45.04

DLA 37.46 RkL 166.96 RAD 6567.4 VEL 11.520 pTH 2.01VHP 4.155 DpA -.91 RAp 163.16 ECC 1.1865

L-I TIME [NJ LAT INJ LONG ]NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT ]NJ 2 LONG

3978.85 -29.39 170.92 28.71 65.61 9 2 52 3378.9 -32.41 162.70

2839.95 -29.38 85.00 29.70 65.60 14 45 36 2239.9 -32.41 76.78

3978.85 -29.39 170.92 29.71 65.61 9 2 52 3378.9 -32.41 162.70

2839.95 -29.38 85.00 29.70 65.60 14 45 36 2239.9 -32.41 76.78

3978.85 -29.39 170.92 29.71 65.61 9 2 52 3378.9 -32.41 162.70

2839.95 -29.38 85.00 29.70 65.60 14 45 36 2239.9 -32.41 76.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G711§26.8 8GR 1060.6 SG3 1238.4 ST 5657.9 SR 699.7 Ss 1839.8

RRT .9247 RRF .9224 RTF .9727 CRT .9901CRS -.9989 CST -.9879

86B11575.6 R23 .0573 R13 .9729 LSA 5983.7 NSA 283.7 SSA 28.5

8G111568.6 8G2 402.3 THA 4.87 EL1 5700.1 EL2 97.5 ALF 6.98

LAUNCH DATE DEC 14 1964 FLIGHT TIME 344.00 ARRIVAL DATE NOV Z3 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00 LOL

RP 209.77 LAP -1.76 LOP 301.14 VP

RC 310.132 GL 28.78 GP -8.78 ZAL

PLANETOCENTRIC CONIC

C3 11.154 VHL 3.340

LNCH AZMTH LNCH TIME

65.70 8 7 51

114.30 13 55 29

63.70 8 7 51

114.30 13 55 29

65.70 8 7 51

114.30 13 55 29

DIFFERENTIAL CORRECTIONS

TOE 3.2590 TRA .0741 TC-15.3692 BAU 2.2970

ROE .3886 RRA .1548 RC3-1.0259 FAU .24694

FOE 2.7389 FRA 1.2781 FC-19.1663 BSP 40663

BDE 3.2821 8RA .1716 0C315.40_4 FSP 3987

DISTANCE 745.253 EARTH TO MARS

82.05 VL 53.081GAL 1.31 AZL 87.21HCA 219.12 SMA 187.37 ECC .21531 INC 2.7864 Vl 30.257

23.602 GAp -10.39 AZP 92.16 TAL 7.39 TAp 226.52 RCA 147.03 APO 227.72 V2 26.137

73.87 ZAP 44.87 ET8 170.26 ZAE 68.96 ETE 175.96 ZAC 76.04 ETC 257.37 CLP 44.19

DLA 36.65 RAL 168.03 RAD 6567.4 VEL 11.513 PTH 2.01VHp 4.2_9 OpA -.74 RAp 163.65 ECC 1.1836

L-I TIME [NJ LAT INJ LONG |NJ RT ASC ]NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3954.92 -28.86 168.71 30.23 66.37 9 13 46 3554.9 -31.80 160.50

2857.41 -28.85 86.15 30.23 66.35 14 43 7 2257.4 -31.79 77.94

3954.92 -28.86 168.71 30.23 66.37 9 15 46 3354.9 -31.80 160.50

2857.41 -28.85 86.15 30.23 66.35 14 43 7 2257.4 -31.79 77.94

3954.92 -28.86 168.71 30.23 66.37 9 13 46 3354.9 -31.80 160.50

2857.41 -28.85 86.15 30.25 66.35 14 43 7 2257.4 -31.79 77.94

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

86711690.7 8GR 1011.7 SG3 1201.7 ST 5599.6 8R 674.4 SS 1740.Z

RRT .9144 RRF .9103 RTF .9725 CRT .9900 CR5 -.9984 CST -.9863

8G811734.4 R23 .0495 R13 .9727 LSA 5895.5 MSA 286.1 SSA 29.3

86111727.3 SG2 408.4 THA 4.53 ELI 5659.3 EL2 94.3 ALF 6.80

LAUNCH DATE DEC 14 1864 FLIGHT TIME 346.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC OISTANCE 749.591 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL 33.088 GAL 1.19 AZL 87.27 HCA 220.36 SMA 187.49 ECC .21561 INC Z.7336 vl 30.257

RP 209.55 LAP -1.77 LOP 302.37 VP 23.640 GAp -10.48 A ZP 92.08 TAL 6.71 TAp 227.07 RCA 147.07 Apo 227.92 V2 26.162

RC 311.080 GL 28.42 GP -8.45 ZAL 74.97 ZAp 44.01ETS 170.52 ZAE 67.82 ETE 175.92 ZAC 76.44 ETC 257.34 CLP 43.36

PLANETOCENTRIC CONIC

C3 10.991VHL 3.315 0LA 35.81RAL 169.13 RAD 6567.4 VEL 11.506 pTH 2.00 VHp 4.265 DpA -.60 RAP 164.14 ECC 1.1809

LNCH AZMTH LNCM TIME L-] TIME )NJ LAT ]NJ LONG INJ RT ASC ]NJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

67.11 6 19 54 3929.17 -28.52 166.38 30.81 67.11 9 25 24 3329.2 -31.16 158.18

112.89 13 52 15 2877.10 -28.31 87.46 30.81 67.10 14 40 12 2277.1 -31.15 79.26

67.11 8 19 54 3929.17 -28.32 166.38 30.81 67.11 9 25 24 3329.2 -31.16 158.18

112.89 13 52 15 2077.10 -28.31 87.46 30.81 67.10 14 40 12 2277.1 -31.15 79.26

67.11 8 19 54 3929.17 -28.32 166.38 30.81 67.11 9 25 24 3329.2 -31.16 158.18

112.89 13 52 15 2877.10 -28.31 87.46 30.81 67.10 14 40 12 2277.1 -31.15 79.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.1959 TRA .1670 TC-15.8047 BAU 2.3266 86711851.1 8GR 966.8 8G3 1165.2 ST 5535.2 SR 651.7 SS 1644.6

RDE .3723 RRA .1601RC3 -.9591FAU .23804 RRT .9024 RRF .8969 RTF .9723 CRT .9901CRS -.9978 CST -.9843

FOE 2.5246 FRA 1.5498 FC-18.7502 BSP 41177 8GB11890.5 R23 .0428 R13 .9725 LSA 5801.8 MSA 289.1 SSA 30.2

BDE 3.2175 BRA .2314 0C315.8337 FSp 3854 86111883.2 $62 415.5 THA 4.22 EL1 5570.7 EL2 91.0 ALF 6.65

LAUNCH DATE DEC 14 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CCICIC

RL 147.25 LAL .O0 LOL

RP 209.34 LAp -1.78 LOP 303.61VP 23.676 GAP -10.57 AZP 92.01TAL V2 26.186

RC 312.O19 GL 28.07 GP -8.14 ZAL 76.12 ZAp 43.18 ET8 170.39 ZAE CLP 42.55

PLANETOCENTRIC CONIC

C3 10.840 VHL 5.292 DLA 34.95 RAL 170.27 RAO 6567.4 VEL 11.499 PTH 2.00 VHP 4.321DpA -.49 RAp 164.65 ECC 1.1784

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG ZNJ RT ASC INJ AZI4TH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LC_MG

68.39 8 32 49 3901.21 -27.75 163.90 31.45 67.84 9 37 51 3301.2 -30.50 155.71

111.41 13 48 25 2899.41 -27.75 88.96 31.45 67.83 14 36 44 2299.4 -30.50 80.78

68.59 8 32 49 3901.21 -27.75 163.90 31.45 67.84 9 37 51 3301.2 -30.50 155.71

111.41 13 48 25 2899.41 -27.75 80.96 31.45 67.83 14 36 44 2299.4 -30.50 80.78

68.59 8 32 49 3901.21 -27.75 163.90 31.45 67.84 9 37 51 3301.2 -30.50 155.71

111.41 13 48 25 2099.41 -27.75 88.96 31.45 67.83 14 36 44 2299.4 -50.50 80.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT12007.6 8GR 925.7 SG3 1129.0 ST 5463.3 SR 631.6 $S 1553.1

RRT .8889 RRF .8820 RTF .9722 CRT .9903 CRS -.9969 CST -.9819

86812043.2 R23 .0366 R13 .9723 LSA 5707.2 MSA 292.3 SSA 30.9

56112035.8 SG2 423.1 THA 5.92 ELl 5499.0 EL2 87.2 ALF 6.53

DISTANCE 753.934 EARTH TO MARS

82.05 VL 53.095 GAL 1.07 AZL 87.32 HCA 221.59 SMA 187.61ECC .21594 INC 2.6835 vt 30.257

6.02 TAp 227.61 RCA 147.10 Apo 228.13

66.71 ETE 175.88 ZAC 76.83 ETC 257.31

TOE 3.1325 TRA .2678 TC-16.2245 BAU 2.5549

ROE .3577 RRA .1652 RC3 -.8937 FAU .22921

FOE 2.3240 FRA 1.4201 FC-18.3055 BSP 41730

BOE 3.1529 BRA .5146 BC316.2491 FSP 3728

2088



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

L&_NCH DATE DEC 14 1964 FLIGHT T|N( 350.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 209.14 LAP -1.79

RC 312.950 GL 27.72

PLANETOCEMTRIC CONIC

C3 10.703 VHL 3.271

LNCH AZMTH LNCH TIME

70.17 8 46 49

109.83 13 43 46

70.17 6 46 49

109.63 13 43 46

110.00 14 3 51

110.00 13 25 55

DISTANCE 758.280 EARTH TO MARS

LOL 82.05 VL 33.102 GAL .94 AZL 87.36 HCA 222.83 5NA 187.74 ECC .21628 INC 2.6355 vl 30.257

LOP 304.84 VP 23.712 GAP -10.66 A ZP 91.93 TAL 5.31 TAp 228.14 RCA 147.13 APO 228.34 v2 26.209

GP -7.R6 ZAL 77.32 ZAP 42.36 (TS 170.44 ZAE 65.62 ETE 175.85 ZAC 77.20 ETC 257.27 CLP 41.76

DLA ]4.09 RAL 171.44 RAD 6567.4 V(L 11.493 PTH 2.00 VHp 4.379 DpA -.40 RAp 165.18 ECC 1.1761

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CS7 TIN |NJ 2 LAT INJ 2 LONG

3870.3] -27.17 161.21 32.14 68.57 9 51 19 3270.3 -29.83 153.04

2925.06 -27.16 90.71 32.14 68.55 14 32 32 2325.1 -29.82 82.54

3870.33 -27.17 161.21 32.14 68.57 9 51 19 3270.3 -29.83 153.04

2925.06 -27.16 90.71 32.14 68.55 14 32 32 2325.1 -29.82 82.54

2963.88 -28.61 86.55 32.75 70.45 14 51 ]5 2263.9 -31.01 78.17

2979.51 -25.73 94.30 31.48 66.68 14 15 34 2379.5 -28.66 86.35

DIFFER(NTIAL CCRRECTIONs HID-COURSE EXECUTION ACCURACY

TOE 3.0637 TMA .$743 TC-16.6439 BAU 2.3844 SG712169.9 _ 888.4 SG3 1094.8

ROE .$449 RRA .16_8 RC3 -.8323 FAU .22100 RRT .8743RRF .8657 RTF .9721

FOE 2.1271FRA 1.4861 FC-17.8771BSP 42246 SG812198.3 R23 .0303 R13 .9721

60( S.0690 BRA .4110 BC316.6647 FSP 3599 SG112190.7 SG2 430.3 THA 3.66

LAU_ICH DATE DEC 14 1964 FLIGHT TIM( 352.00 ARRIVAL DATE DEC

HELIOCENTRIC CCIAIC DISTANCE 762.631 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.0] VL ]3.109 GAL .82 AZI. 87.41HCA 224.07 SMA 187.86 ECC .21665 INC 2.5897 V1

RP 208.94 LAp -1.80 LOP SOD.09 VlP 23.747 GAP -10.75 AZP 91.86 TAL 4.59 TAp 228.66 RCA 147.16 APO 228.56 V_

RC 319.871 ;L 27.38 GP -7.58 ZAL 78.56 ZAP 41.57 ETS 170.50 Z/ME 64.55 ET( 175.82 ZAC 77.57 ETC 257.2] CLP

PLAN[TOCENTRIC CONIC

C] 10.677 VHL S.232 DLA SS.21RAL 172.64 RAO 6567.4 VEL 11.488 PTH 2.00 VHp 4.4]80pA -.]4 RAp 165.72

LNCH AZMTM LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

71.87 9 2 4 $895.87 -26,56 158.27 32.89 69.28 10 6 O 32]5.9 -29.1]

108.1] 13 38 7 29S4.74 -26.55 92.75 32.88 69.27 14 27 21 2354.7 -29.12

71.87 9 2 4 $89].87 -26.56 136.27 32.89 69.28 10 6 0 ]2]5.9 -29.1]

108.19 IS 38 7 2934.74 -26.55 92.75 32.88 69.27 14 27 21 23]4.7 -29.12

110.00 14 51 9 2730.61 -31.28 77.09 34.60 75.46 15 36 40 2130.6 -$2.96

110.00 12 48 12 $107.98 -22.02 102.43 30.69 63.17 1] 40 D 2508.0 -25.4]

DIFFERENTIAL CCRRECTIONS MIO-COURIME (vlrCUT|ON ACCURACY

TOE 2.9922 1RA .4861 TC-17.0368 BAU 2.4116 $G712314.0 SGR 853.1 963 1058.8

ROE .]$21RRA .1742 RCS -.7701FAU .21243 RRT .8577 _ .8473 RTF .9719

FD( 1.9395 FRA 1.5463 FC-17.3874 9SP 42782 $6812343.5 R23 .0246 R13 .9720

BD( ].0105 BRA .5164 8C317.0940 FSP 3476 $G|12335.7 $62 437.9 THA ].40

ORBIT DETERMINATION ACCURACY

ST 5381.0 9R 612.7 SS 1460.0

CRT .9906 CRS -.9954 CST -.9790

LSA 5601.2 MSA 295.7 SSA 31.8

EL1 5415.1 EL2 8].1ALF 6.44

I 1965

50.257

26.2]2

41.00

ECC 1.1741

INJ 2 LONG

150.12

84.60

150.12

84.60

68.27

94.94

ORBIT DETERMINATION ACCURACY

ST 5290.7 SR 595.6 SS 1368.8

CRT .9912 CRS -.9933 CST -.9755

LSA 5489.0 HSA 299.0 SSA 32.5

ELI 532].6 EL2 78.5 ALF 6.37

LAUNCH DATE DEC 14 19G4 FLIGHT TIME 354.00 ARRIVAL DATE DEC 3 1965

HEL|OCENTR|C CONIC

RL 147.25 LAL .00 LOL 82.05 VL

RP 206.76 LAP -1,81 LOP ]0T.5] VP

RC ]14.784 GL 27.04 GP -7.]] ZAL

PLANETOCENTR|C CONIC

C] 10.465 VHL 5.235

LNCH AZMTH LNCH TIN(

7].72 9 18 57

106.28 1] ]1 4

73.72 9 18 57

106.28 1] ]1 4

110.00 15 19 ]6

110.00 12 29 35

DIFFERENTIAL CORRECTIONS

TOE 2.9156 TRA .GOG3 TC-17.4204 BAU 2.4592

ROE .3211RRA .1787 RC] -.7102 FAU .20419

FDE 1.7593 FRA 1.6110 FC-IG.892] 0SP 43317

80E 2.93]3 BRA .6320 BC]17.4348 FSP 3162

DISTANCE 766.985 EARTH TO MARS

3].116 GAL .69 AZL 87.45 HCA 225.31 SNA 187.99 ECC .21705 INC 2.5458 Vl 30.257

25.781 GAp -10.84 AZP 91.79 TAL 3.86 TAp 229.17 RCA 147.19 APO 228.79 v2 26.254

79.84 ZAp 40.80 ETS 170.55 ZAE 63.50 ETE 175.80 ZAC 77.92 ETC 257.19 CLP 40.25

DLA 32.32 RAL 173.87 RAD 6567.4 VEL 11.483 pTH 2.00 VHp 4.498 DpA -.30 RAp 166.27 ECC 1.1722

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH XNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3796.65 -25.9] 155.00 33.68 69.99 10 22 15 3196.7 -28.41 146.$7

2989.63 -25.92 95.17 55.68 69.96 14 20 53 2]89.6 -28.41 87.04

]796.65 -25.9] 155.00 33.68 69.99 10 22 13 3196.7 -28.41 146.87

2989.6] -25.92 95.17 53.68 69.98 14 20 55 2]89.6 -28.41 87.04

2654.45 -]2.45 71.46 ]5.78 78.60 16 ] 50 2054.4 -]3.68 62.A4

]179.83 -19.7] 106.77 ]0.66 61.51 15 22 35 2579.8 -2].]9 99.53

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12462.4 SGt_ 821.5 SG3 1024.3 ST 5189.1 SR 579.9 SS 1279.6

RRT .8392 RRF .8274 RTF .9716 CRT .9918 CRS -.9900 CST -.9708

$6612489.5 R23 .0202 R13 .9717 LSA 5367.2 NSA ]04.1 SSA 33.]

S6112481.5 562 446.1THA ].17 ELI 5220.9 EL2 T].6 ALF 6.53

LAUNCH DATE DEC 14 1964 FLIGHT TIME 356.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CONIC

RL 147.25 LAL .OO LOL 82.05 VL

RP 206.58 LAP -1.82 LOP 308.58 VP

RC 315.690 GL 2G.TI GP -7.09 ZAL

PLANETOCENTRIC CONIC

C3 lO.SG5 VHL 3.220

LNCH AZMTH LNCH TIME

75.79 9 38 3

104.21 19 22 0

75.79 9 38 3

104.21 1] 22 0

110.00 15 4] 4

110.00 12 16 9

DIFFERENTIAL CORRECTIONS

TOE 2.8415 TRA .7347 TC-17.7761 8AU 2.4650

ROE .3119 RRA .1629 RC3 -.6517 FAU .19606

FOE 1.5984 FRA 1.67]] FC-16.]754 BSP 43897

ROE 2.8586 BRA .7571 8C317.7881FSP 3248

D]STANCE 771.542 EARTH TO MARS

3].12] GAL .56 AZL 67.50 HCA 226.56 _A 188.12 ECC .21747 INC 2.503T vl ]0.257

23.814 GAP -10.92 AZP 91.72 TAL 3.11 TAp 229.6T RCA 147.21 kPO 229.0] V2 26.274

81.17 ZAP 40.05 ETS 170.60 ZNE 62.47 ETE 175.78 ZAC 78.26 ETC 257.14 CLP 59.52

DLA 31.42 RAL 175.13 RAO 6567.4 VEL 11.478 pTH 2.00 VHp 4.559 DpA -.29 RAp 166.84 ECC 1.1706

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

]TSO.GS -25.27 151.25 34.53 70.69 10 40 ]4 3150.7 -27.67 143.14

]091.75 -25.26 98.11 34.52 70.68 14 12 52 2431.7 -27.66 90.00

3750.60 -25.27 151.25 ]4.5] 70.69 10 40 54 ]150.7 -27.67 143.14

3031.75 -25.26 98.11 34.52 70.68 14 12 52 2451.7 -27.66 90.00

2593.29 -3].18 66.84 36.79 81.25 16 26 18 1993.3 -34.05 57.70

5237.14 -17.85 110.13 30.90 60.]5 13 10 6 2637.1 -21.66 10].07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712606.9 SGR 79].5 SG] 990.6 ST 5089.3 SR 566.8 SS 1200.]

RRT .8191RRF .8062 RTF .9715 CRT .9927 CRS -.9856 CST -.9655

SGB12631.8 R23 .0163 RI] .9715 LSA 5250.3 MSA 509.2 SSA 3].9

S6112623.7 $62 454.5 THA 2.96 EL1 5120.] EL2 68.2 ALF 6.31

2089



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 7 1865

HELIOCENTRIC C(3_IIC DISTANCE 775.704 EARTH TO MARS

RL 147.25 LAL .00 LOt. 82.05 VL 33.131GAL .42 AZL 87.54 HCA 227.80 SMA 188.25 ECC .21792 |NC 2.4632 vl 30.257

RP 208.40 LAP -1.82 LOP 309.82 VP 23.848 GAP -11.01AZP 91.65 TAL 2.35 TAp 230.16 RCA 147.22 Apo 229.27 v2 26.284

RC 316.588 GL 26.37 GP -6.88 ZAL 82.54 ZkP 39.32 ET8 170.65 ZkE 61.45 ETE 175.76 ZAC 78.60 ETC 257.10 CLP 38.82

PLANETOCENTRIC COANIC

C3 10.279 VHL 3.206 DLA 30.49 RAL 178.42 RAO 8567.4 VEL |1.475 PTH 1.99 VHp 4.620 DpA -.30 RAp 167.42 ECC 1.1692

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

78.19 10 0 22 3694.70 -24.59

101.81 13 9 58 3084.37 -24.58

78.19 tO 0 22 3694.70 -24.$9

101.81 13 9 58 3084.37 -24.58

110.00 18 3 59 2539.98 -33.85

110.00 12 5 30 3287.11 -18.14

DIFFERENTIAL CCRRECTION8

TOE 2.7529 TRA .8808 1C-18.1407 BAU 2.4944

ROE .3023 RRA .1880 RC3 -.5970 FAU .18881

FOE 1.4251FRA 1.7179 FC-15.8845 BSP 44318

BOE 2.7894 BRA .8807 8C318.1505 FSP 3124

LAUNCH OAT[ OEC 14 1964

HELIOCENTRIC C(_AIC

RL 147.25 LAL .O0

RP 208.24 LAp -1.83

Re 317.480 GL 28.02

PLAMETOCENTRIC CONIC

C3 10.207 VHL 3.195

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

81.19 10 28 15 3821.02 -23.89

98.81 12 52 30 3155.22 -23.88

1OO.OO 13 39 51 3003.71 -26.49

1OO.00 12 23 35 3247.76 -21.33

110.00 16 25 17 2491.57 -33.96

110.00 11 56 39 3332.67 -14.55

DIFFERENTIAL CCItRECTION8

TOE 2.8657 TRA .9995 TC-18.4823 BAU 2.5204

ROE .2948 RRA .1893 RC3 -.5418 FAU .18085

FDE 1.2711FRA 1.7711 FC-15.3393 B_IP 44792

BDE 2.6819 8RA 1.0173 8C318.4702 FSP 3008

INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

148.78 35.42 71.39 11 1 57 3094.7 _2_.91 138.69

101.81 35.42 71.37 14 1 21 2484.4 -26.90 98.72

148.78 35.42 71.39 11 1 57 3094.7 -26.91 138.69

101.81 35.42 71.37 14 1 21 2484.4 -26.90 93.72

62.75 37.72 83.62 16 46 19 1940.0 -$4.17 58.55

113.00 31.30 59.45 13 0 17 2687.1 -20.08 106.08

MID-COURSE ExECuTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

_GT1275§.4 3GR 768.5 363 957.9 ST 4960.9 8R 553.0 $8 1109.3

RRT .T979 RI_F .7825 RTF .9714 CRT .9935 CRS -.9788 CST -.9581

3_12778.4 R23 .0107 RI3 .9714 LSA 5105.6 MSA 513.8 SSA 54.8

_k_,112770.1 SG2 461.6 THA 2.75 EL1 4991.2 EL2 62.4 ALF 6.32

FLIGHT TIME 360.00 ARRIVAL DATE DEC 9 1965

O|STANCE 780.087 EARTH TO MARS

INC 2.4242 vl 30.257

APO 229.52 V2 26.314

ETC 257.05 CLP 38.12

LOL 82.05 VL 33.138 GAL .28 AZL 87.58 HCA 229.05 SMA 188.38 ECC .21840

LOP 311.07 VP 23.877 GAP -11.09 AZP 91.59 TAL 1.58 TAp 230.63 RCA 147.24

-6.64 ZAL 83.95 ZAP 38.61 ETS 170.89 Z_E 60.46 ETE 175.75 ZAC 78.92

DLA 29.35 RAL 177.73 RAD 8567.4 VEL 11.472 PTH 1.99 VHp 4.683 DpA -.32

|NJ LONG INJ RT A3C INJ AZMTH INJ TIME PC) CST TIM

141,04 36.36 72.07 11 28 36 3021.0

106.83 38.36 72.06 13 45 5 2555.2

96.42 37.19 75.61 14 29 55 2403.7

112.70 35.37 68.55 13 17 43 2647.8

59.01 38.61 85.82 17 4 49 1891.6

115.57 31.84 58.72 12 52 12 2732.7

MID-COURSE EXECUTION ACCURACY

36712894.4 $GR 742.g $63 924.9

RRT .7741 RRF .7574 RTF .9711

SG8129|5.8 R23 .0074 R13 .9711

SG|12907.2 862 469.8 THA 2.56

RAp 168.02 ECC 1.1880

INJ 2 LAT INJ 2 LONG

-26.12 132.98

-26.11 98.76

-28.20 88.04

-24.06 104.96

-34.16 49.77

-18.59 108.78

ORBIT DETERMINATION ACCURACY

ST 4835.3 SR 541.6 SS 1030.2

CRT .9945 CRS -.9692 CST -.9490

LSA 4961.0 MSk 320.4 SSA $5.5

EL1 4865.2 EL2 56.2 ALF 6.36

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 208.08 LAP -1.84

RC 318.387 GL 25.87

PLANE TOCENTRIC CONIC

C3 10.14g VHL 3.186

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

85.91 11 I1 37 3497.35 -25.16

94.09 12 19 46 3276.60 -25.15

100.00 14 21 8 2885.98 -28.21

100.00 11 52 56 3363.20 -18.29

110.00 16 41 2g 2446.64 -34.13

110.00 11 49 5 3375.31 -13.03

DIFFERENTIAL CORRECTIONS

TOE 2.5761 TRA 1.1450 TC-18.7680 BAU 2.5474

ROE .2884 RRA .1928 RC3 -.4889 FAU .17352

FOE 1.1308 FRA 1.8192 FC-14.8021 93P 45344

BOE 2.5922 BRA 1.1611 BC518.7743 FSP 2912

LAt_NCH DATE DEC 14 1964

HELIOCENTRIC CC_AIC

RL 147.25 LAL .00 LOL 82.05 VL

RP 207.93 LAP -1.84 LOP 313.58 Vp

RC 319.247 GL 25.32 GP -6.24 ZAL

PLANETCK:ENTRIC CONIC

C3 10.105 VHL 3.179

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 46 46 3204.82 -26.03

90.00 10 55 25 3567.41 -18.87

100.00 14 50 20 2806.50 -29.04

100.00 II 34 32 3440.97 -16.07

110.00 16 58 51 2404.29 -34.18

110.00 11 42 30 3415.93 -11.56

DIFFERENTIAL C_RRECTIONS

TOE 2.4110 TRA 1.2909 TC-18.4923 9AU 2.4987

ROE .2674 RRA .1953 RC3 -.3188 FAU .13918

FOE .7018 FRA 1.8604 FC-11.9234 BSP 49485

BDE Z.4257 BRA 1.3056 BC318.49§1FSP 3987

FLIGHT TIME 362.00 ARRIVAL OA7E DEC 11 1965

DISTANCE 784.453 EARTH TO MARS

COL 82:05 VL 33.145 SAC .14 AZL 87.61HCA 250.30 SMA 188.51ECC .21891 INC 2.3866 vl 30,257

LOP 312.35 VP 23.908 GAP -11.17 AZP 91.52 TAL .79 TAp 231.10 RCA 147.24 Apo 229.78 v2 26.332

GP -6.44 ZAL 85,41 2AP 37.92 ETS 170.73 ZAE 59.48 ETE 175.74 ZAC 79.24 [TC 257.00 CLP 37.45

DLA 28.59 RAL 179.06 RAD 6567.4 VEL 11.469 pTH 1.99 VHp 4.747 OpA -.37 RAp 168.62 ECC 1.1670

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

131.68 37.35 72.76 12 9 54 2897.3 -25.30 125.64

115.51 37.35 72.75 13 14 23 2676.6 -25.29 107.48

88.10 38.73 79.67 15 9 14 2286.0 -29.54 79.48

119.92 55.59 65.93 12 48 59 2763.2 -21.38 112.49

55.51 39.48 87.88 17 22 15 1846.6 -34.04 46.26

117.94 32.49 58.11 12 45 20 2775.3 -17.15 111.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36T13036.8 SGR 722.2 SG3 893.6 ST 4699.9 SR 532.0 SS 958.8

RRT .7491RRF .7313 RTF .9711 CRT .9956 CRS -.9565 CST -.9383

86513058.8 R23 .0044 R13 .9711 LSA 4814.9 MSA 326.7 SSA 36.1

36113048.1 962 478.1THA 2.38 EL1 4729.7 ELI 49.7 ALF 6.43

FLIGHT TIME 364.00 ARRIVAL DATE DEC 13 1965

DISTANCE 788.785

33.153 GAL -.00 AZL 87.65 HCA

23.937 GAP -11.26 AZP 91.46 TAL

86.90 ZAP 37.25 ETS 170.77 ZAE

EARTH TO MARS

231.56 SMA 188.64 ECC .21945 INC 2.3503 vl 30.257

359.99 TAp 231.55 RCA 147.25 Apo 230.04 v2 26.349

58.51ETE 175.73 ZAC 79.55 ETC 256.95 CLP 36.79

DLA 27.61RAL 180.41RAD 6567.4 VEL 11.467 PTH 1.99 VHp 4.812 DpA -.44 RAp 169.24 [CO 1.1663

|NJ LONG 1NJ RT ASC INJ AZlATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

111.08 39.39 78.43 13 40 11 2604.8 -27.36 102.67

135.18 37.09 68.49 11 54 52 2967.4 -21.63 127.60

82.34 39.96 82.59 15 37 7 2206.5 -29.76 73.61

124.63 35.81 64.45 12 31 53 2841.0 -19.37 117.39

52.20 40.35 89.84 17 38 56 1804.3 -33.83 42.97

120.16 33.24 57.60 12 39 26 2815.9 -15.75 115.57

NID-COORSE EXECUTION ACCURACY ORBIT DETERMINATIO_I ACCURACY

SGT12806.5 SGR 656.5 SG3 740.1 ST 4430.3 SR 496.5 SS 712.9

RRT .6564 RRF .6486 RTF .9531 CRT .9957 CRS -.8766 CST -.8518

SGI812823.3 R23 .0293 R13 .9531 LSA 4499.3 MSA 370.6 SSA 36.7

$0112813.8 SG2 495.0 THA 1.93 EL1 4457.8 EL2 45.5 ALF 6.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19641

LA_CH DATE DEC 14 1964 FLIGHT TIME 568.00 ARRIVAL DATE DEC 15 1965

HELIOCEMTSIC COJAIC

RL 147.25 LAL .00 LOL 82.05 VL

RP 20T.79 LAP -1.84 LOP 314.95 VP

MC 320.122 ;L 24.98 GP -8.08 ZAL

PLAkI(TOCEMTRIC CONIC

C3 10.07T _ 3.174

LNA_M AZNTM LNCH TIM(

80.00 13 22 49

80.00 10 30 19

100.00 15 13 ?

100.00 11 20 42

110.00 17 13 38

110.00 11 38 42

DIFFERENTIAL C(:RREC7[OklS

TOE Z.3901) 'TlqA 1.4318 TC-19.2881 8AU 2.5885

It,DE .2789 RRA .1977 RC3 -.3831FAU .15825

FOE .8887 FRA 1.&_J4L FC-13.5958 8SP 48411

BIDE 2.4071 8RA 1.4830 BC319.2729 FSP 2738

DISTANCE 793.170 EARTH T0 MARS

33.181 GAb -.15 AZL 87.88 HCA 232.81SNA 188.78 ECC .22003 IMC Z.3152 ¥1 30.257

23.988 GAp -11.34 AZp 91.40 TAL 359.18 TAp 231.99 RCA 147.24 APO 230.32 VZ 26.366

88.43 ZAp 38.59 ETS 170.80 ZAE 57.56 ETA 175.72 ZAC 79.86 ETC 256.89 CLP 36.15

DLA 26.81RAL 181.79 SAD 6567.4 VEL 11.466 PTH 1.99 VHP 4.877 DpA -.52 RAp 169.88 ECC 1.1658

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZNTH ]HJ TIME PO CST TIN INJ Z LAT INJ Z LONG

3102.99 -27.21 103.87 40.78 81.88 14 14 32 2503.0 -28.06 95.30

3868.12 -16.24 141.41 37.44 86.48 11 31 27 3068.1 -19.29 134.O5

2740.88 -29,52 77.33 41.08 85.08 16 0 48 2141.0 -29.89 68.74

3505.38 -14.14 128.43 38.42 63.39 12 19 8 2905.4 -17.60 121.35

2363.97 -34.15 49.05 41.24 91.70 17 55 0 1764.0 -33.53 39.86

3455.13 -10,12 122.29 34.07 57.17 12 34 17 2855.1 -14.37 115.77

MI0-CouR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$G713Z99.4 Sr_ 688.9 SG3 827.7 ST 4419.2 SR 517.4 SS 837.7

RRT .9816 _ .6741RTF .9712 CRY .9971CRS -.9189 CST -.9121

S6813317.1 823 .0021 R|3 .9712 LSA 4514.8 MSA 338.5 SSA 37.4

S6113307.8 SG2 495.8 THA 2.05 EL1 4449.2 EL2 39.2 ALF 6.66

LAUeAC34 DATE DEC 14 1964 FLIGHT TI_ 368.00 ARRIVAL DATE DEC 17 1965

M(LIOCENTRlC CONIC

RL 147.25 LAL .O0

RP 207.86 LAP -1.85

RC 320.992 GL 24.58

PL_NETOCEMTRIC CONIC

C3 10.065 _4L 3.172

LNCH AZkiTH LNCH TIN(

90.00 13 50 56

90.00 10 13 18

100.OO 15 37 25

100.00 11 9 28

110.00 17 31 51

110.00 11 31 32

DIFFERENTIAL C_I|NECTIONS

TOE 2.2822 TRA 1.8172 TC-19.5028 BAU 2.8248

ROE .2734 lIRA .2002 8C$ -.3388 FAU .15184

FOE .7363 FRA 1,8424 FC-13.0808 BSAP 46838

BO( 2.2985 8RA 1.6295 6C319.5055 F_ 2615

DISTANCE ?97.542 EARTH TO MARS

LOL 82.05 VL 33.168 GAL -.30 AZL 97.72 HCA 234.07 $44A 188.92 ECC .22063 INC 2.2812 V1 30.257

bOP 316.08 V1P 23.993 GAP -11.42 AZP 91.34 TAt. 358.35 TAP 232.42 RCA 147.23 APO 230.60 V2 26.381

GP -3.88 ZAL 69.89 ZAP 35.93 (TS |70.83 ZAE 56.63 ET( 175.71 ZAC 80.16 ETC 256.84 CLP 35.53

DLA 25.59 RAt. 183.18 RAD ,8567.4 VEL 11.465 PTH 1.99 VHP 4.944 DpA -.62 RAP 170.52 ECC 1.1656

L-I TIM( INJ LAX INJ lONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3028.81 -27.83 98.38 42.01 84.55 14 41 23 2429.6 -28.29 69.73

3744.01 -14.12 145.97 38.05 85.20 11 15 40 3144.0 -17.35 138.78

2883.30 -29.78 73.26 42.17 87.31 16 22 9 2093.3 -29.84 64.46

3582.54 -12.37 131.76 37.17 62.57 12 8 51 2962.5 -15.95 124.79

2325.$0 -34.03 46.O4 42,13 93.48 18 10 38 1725.3 -33.17 36.90

3493.31 -8.70 124.34 34.92 56.81 12 29 46 2893.3 -13.01 117.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT13458,7 $GR 871.0 983 799.2 ST 4250.9 SIR 508.3 SS 763.1

RRT .6629 RRF .6423 RTF .9703 CRT .9972 CR8 -.8794 CST -.8931

S6813455.5 RZ3 -.0024 R15 .9703 LSA 4334.1NSA 353.6 SSA 37.9

SG115446.1 S&2 502.1 THA 1.90 ELI 4261.1 EL2 37.9 ALF 6.80

LAUNCH DATE 0[C 14 1964

HELIOA_ENTRIC C(_41C

RL 147,25 LAL .00

RP 207.54 LAP -1.85

RC 321.858 GL 24.21

PLANET(_EMTRIC CONIC

C3 10.069 VHL 3.173

LNCH A2MTM LNCH TIME

90.00 14 15 26

90.00 9 59 59

100.00 15 58 7

100.00 10 59 59

110.00 17 47 41

110.00 11 28 54

FLIGHT TIM( 370.00 ARRIVAL OATE OEC 19 1965

DISTANCE 601.914 EARTH TO MARS

LOL 82.05 VL 33.176 GAL -.45 AZL 87.75 HCA 255.32 SNA 189.05 ECC .22127 INC 2.2462 V1 30.257

LOP 317.35 VP 24.020 GAP -11.51 AZP 91.28 TAL 357.51 TAp 232.84 RCA 147.22 Apo 230.99 vZ 26.396

GP -5.72 2AL 91.59 ZAp 35.32 ETS 170.86 ZkE 55.71 ETA 175.70 ZAC 80.46 ETC 256.79 CLP 34.92

DLA 24.55 RAL 184.58 RAD 6567.4 VEL 11.485 PTH 1.99 VHP 5.011DPA -.73 RAp 171.17 ECC 1.1657

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2961.64 -28.19 93.65 43.17 89.89 15 4 48 2361.8 -28.29 84.99

3808.92 -12.24 149.81 58.82 84.26 11 5 28 3208.9 -15.60 142,74

2630.78 -29.89 69.36 43.23 89.36 18 41 58 2030.8 -29.66 60.56

3615.22 -10._0 134.78 38.03 61.92 12 0 14 3015.2 -14.37 127.91

2288.01 -33.83 43.14 43.05 95.19 18 25 49 1688.0 -32.75 34.07

3530.76 -7.30 126.33 35.98 56.51 12 25 45 2930.8 -11.66 119.94

DIFFERENTIAL CCRRECTIONS

TOE 2.1753 TRA 1.7861 TC-19.8791 BAU 2.8492

ROE .2701 RRA .2019 RC3 -.2891 FAU .14488

FOE .6179 FRA 1.9720 FC-12.4582 8SP 47283

SDE 2,1920 ERA 1.T975 8C319.8812 FSP 2508

MIO-CO_R_ EXECUTION ACCuRACy

80T13563.5 SGR 857.4 363 768.3

RRT .6312 RRF .6097 RTF .9700

SG813579.5 R23 -.O045 R13 .9700

S6113589.9 SG2 509.6 THA 1.75

LAU_ICM DATE DEC 14 1964 FLIGHT TIME 372.00

HELIOCENTRIC COLIC

RL 147.25 LAL .00

RP 207.42 LAP -1.85

RC 322.714 GL 23.63

PLANETOCENTRIC CONIC

C3 10.O90 vHt. 3.176

LNCH AZMTH LNCH TIME

90.00 14 37 49

90.00 9 48 57

100.00 16 17 40

100.00 10 51 44

110.00 18 3 10

110.00 11 22 44

DISTANCE 806,287

LOt. 82.05 VL 33.184 GAL -.91 AZL 87.78 HCA

LOP 318.61 VP 24.046 GAp -11.59 AZP 91,22 TAX

GP -5.57 ZAL 93.22 ZAp _4.72 ET$ 170.89 ZAE

236.58 S4_A 189.19 ECC .22195 INC 2.2161

356.66 TAP 233.25 RCA 147.20 APO 231.18

54.81 ETA 175.69 ZAC 80.75 ETC 256.73

ORBIT DETERMINATION ACCURACY

ST 4086.6 SR 502.3 SS 708.9

CRT .9965 CRS -.8350 CST -.8550

LSA 4161.9 MSA 384,3 ssA 38.4

EL1 4117.2 EL2 41.8 ALF 6.98

ARRIVAL DATE OEC 21 1965

EARTH TO MARS

vl 30.257

v2 26.409

CLP 34.32

DLA 23.50 RAL 186.00 RAO 6567.4 VEL 11.466 PTH 1.99 vHP 5.080 OpA -.86 RAp 171.84 ECC 1.1660

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

2904,10 -28.30 89.43 44.31 89.00 15 26 10 2304.1 -28.14 80.77

3867.50 -10.48 153.21 39.71 83.54 10 53 25 3267.5 -13.95 146.26

2581.99 -29.87 63.73 44.30 g1.27 17 0 42 1982.D -29.37 56.g6

3664.83 -g.09 13T.$9 38.98 81.40 11 52 49 3064.8 -12.84 130.81

2251.92 -33.58 40.36 43.gg 96.82 18 40 42 1651.9 -32.27 31.37

3367.68 -5.91 128.28 37.04 58.27 12 22 11 Z967.7 -1D.30 121.95

ORBIT DETERMINATION ACCURACY

ST 3918.0 SR 496.7 5S 659,0

CRT .9945 CRS -.7739 CST -.8175

LSA 3985.g MgA 378.1 SSA 38.8

EL1 394g.0 EL2 51.4 ALF 7.19

OIFFERENTIAL CCRRECTION$

TOE 2.0644 TRA 1.g830 TC-19.8234 BAU 2.6744

RDE ,2672 RRA .2034 RC3 -.2438 FAU .13827

FOE .4999 FRA 1.9981 FC-11.8841 8_I_ 47772

BD( Z.O616 BRA 1.9735 9C319.8269 FSP 2419

MXO-COURSE EXECUTION ACCURACY

SGT13689.4 SGR 645.2 SG3 738.5

RRT .5989 RRF .5755 RTF .98g6

SGB13704.6 823 -.OOT5 R13 .g696

S&153694.g SGZ 516.5 THA 1.62
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 23 1965

DISTANCE 810.660

-.77 AZL 87.82 HCA

EARTH TO MARS

237.84 SMA 189.33 ECC .22267 INC 2.1850 vl 30.257

355.80 TAp 233.64 RCA 147.17 APO 231.49 V2 26.422

53.92 ETE 175.69 ZAC 81.04 ETC 256.68 CLP 33.74

HELIOCENTRIC CONIC

RL 147.25 LAL .OO LOL 82.D3 VL 33.191GAL

RP 207.31 LAP -1.85 LOP 319.87 VP 24.070 GAP -11.67 AZP 91.18 TAL

RC 323.366 GL 23.43 GP -5.42 ZAL 94.88 ZAP 34.12 ETS 170.91 ZAE

PLANETC_EMTRIC CONIC

C3 10.129 VHL 3.183 OLA 22.43 RAL 187.42 RAD 6567.4 VEL 11.468 pTH 1.99 VHp 5.149 DpA -1.00

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 14 58 36 2831.18 -28.30 85.56 45.44 90,94 15 46 7 2251.2

90.90 9 39 31 3921.96 -8.81 156.35 40.70 62.98 10 44 53 3322.0

100.00 16 36 20 2536.07 -29.75 62.32 45.38 93.06 17 18 36 1936.1

100.00 10 44 Z8 3712.31 -7.54 140.25 40,02 60.99 11 46 20 3112.3

110.00 18 18 21 2216.89 -33.26 37.67 44.97 98.38 18 55 18 1616.9

110.00 11 18 56 3604,25 -4.52 130.21 38.16 56.08 12 19 1 3004.2

DIFFERENTIAL CQRRECTIONS HID-COURSE EXECUTION ACCURACy

TOE 1.9518 TRA 2,1461 TC-19,9382 BAU 2.7000 SGT13815.8 SGR 635,1 SG3 710.1

ROE .2854 RRA .2045 RC3 -.2010 FAU .13198 RRT .5661 RRF .5412 RTF .9693

FOE .3940 FRA 2.0202 FC-11.2810 BSP 48231 861813830.4 R23 -.0102 RI3 .9693

BO( 1.9898 8RA 2.1558 BC319.9392 FSP 2323 $6113820.5 SG2 523.3 THA 1.49

RAp 172.52 ECC 1.1667

INJ 2 LAT INJ 2 LONG

-27.87 76.92

-12.37 149.47

-29.01 53.60

-11.35 133.54

-31.75 28.77

-8.95 123.91

ORBIT DETERMINATION ACCURACY

ST 3750.3 SR 492.6 SS 620.1

CRT .9908 CRS -.7002 CST -.7756

LSA 3812.7 MSA 392.7 SSA 39.0

EL1 3782.0 EL2 66.0 ALF 7.42

LAUNCH DATE DEC'14 1964 FLIGHT TIN( 376.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CC)NIC

RL 147.25 LAL .00

RP 207.21 LAp -1.85

RC 324.413 GL 23.02

PLANETOCENTRIC CONIC

C3 10.188 VHL 3.192

LNCH AZNTH LNCH TIM(

90.00 18 18 21

90.00 9 31 14

100.00 18 54 18

100.00 10 37 58

110.00 18 33 18

110.00 11 15 29

DIFFERENTIAL CCRRECTIONS

TOE 1.8S70 TRA 2.3S85 TC-20.0042 BAU 2.7243

RDE .2646 RRA .2054 RCS -.1592 FAU .12588

FOE .2981 FRA 2.0404 FC-10.8795 B_ 48705

906 1.8539 BRA 2.3475 BCS20.0048 FSP 2231

DISTANCE 815.033 EARTH TO MARS

LOL 82.05 VL 33.199 GAL -.93 AZL 87.85 HCA 239.11 SMA 189.47 ECC .22342 INC 2.1547 vl 30.257

LOP 321.13 VP 24.094 GAP -11.76 A ZP 91.11 TAL 354.92 TAp 234.02 RCA 147.14 APO 231.80 V2 26.434

GP -5.28 ZAL 96.56 ZAP 33.54 ETS 170.93 ZAE 53.04 ETE 175.68 ZAC 81.35 ETC 256.63 CLP 33.17

OkA 21.35 RAL 188.86 RAD 6567.4 VEL 11.471PTH 1.99 VHp 5.220 DpA -1.16 RAP 173.21ECC 1.1676

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2801.67 -28.19 81.96 46.58 92.74 16 5 3 2201.9 -27.52 73.36

3973.55 -7.21 159.28 41.78 62.54 lO 37 28 3373.6 -10.83 152.48

2492.46 -29.55 59.10 46.48 94.74 17 35 50 1892.5 -28.58 50.43

3758.17 -6.01 142.80 41.13 60.66 11 40 36 3158.2 -9.88 136.15

2182.85 -32.90 35.08 45.98 99.87 19 9 39 1582.8 -31.18 26.28

3640.57 -3.14 132.11 39.35 55.94 12 16 10 3040.6 -7.59 125.85

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T13937.0 SGR 626.6 SG3 681.5 ST 3584.7 SR 489.7 88 591.5

RRT .5323 RflF .5065 RTF .9691 CRT .9846 CRS -.6150 CST -.7314

SGB13951.1 R23 -.0118 R13 .9891 LSA 3643.0 MSA 408.7 SSA 39.2

SGII3941.O SG2 530.3 THA 1.37 EL1 3617.0 EL2 84.8 ALF 7.66

LAUNCH DATE DEC 14 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC 27 1965

HELIOCEMTRIC CONIC

RL 147.25 LAL .00 LOL 82.05 VL

RP 207.12 LAp -1.85 LOP 322.40 VP

RC 325.253 GL 22.60 GP -5.14 ZAL

PLANETOCENTRIC CONIC

C3 10.264 VHL 3.204

LNCH AZMTM LNCH TIME

90.00 15 37 14

90.00 9 23 52

100.00 17 11 41

100.00 10 32 6

110.00 18 47 56

110.00 11 12 21

DIFFERENTIAL CORRECTIONS

TOE 1.7171 TRA 2.5357 TC-20.0367 BAU 2.7494

ROE .2644 RRA .2059 RC3 -.1196 FAU .11958

FOE .2045 FRA 2.0588 FC-10.0845 85P 49145

8DE 1.7374 BRA 2.5441 8C320.0371 FSP 2140

DISTANCE 819.405 EARTH TO MARS

33.207 GAL -1.09 AZL 87,87 HCA 240.37 SNA 189,61 ECC .22422 ]NC 2.1251 Vl 30.257

24.117 GAp -11,84 AZP 91.05 TAL 354.02 TAp 234.39 RCA 147.10 Apo 232.13 v2 26.444

98.27 ZAF 32.98 ETS 170.95 ZAE 52.18 ET[ 175.68 ZAC 81.61ETC 256,57 CLP 32.62

OLA 20.25 RAL 190.31RAD 6567.4 VEL 11.474 PTH 1.99 VHp 5.291DpA -1.33 RAp 173.91ECC 1.1689

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2755.40 -28.00 78.58 47.74 94.43 16 23 9 2155.4 -27.09 70.03

4023.05 -5.64 162.08 42.94 62.21 10 30 55 3423.1 -9.32 155.33

2450.85 -29.27 56.03 47.60 96.33 17 52 32 1850.9 -28.09 47.43

3802.84 -4.52 145.28 42.32 60.42 11 35 29 3202.8 -8.42 138.67

2149.72 -32.48 32.59 47.02 101.29 19 23 46 1549.7 -30.58 23.88

3676.74 -1.76 134.00 40.61 55.86 12 13 37 5076.7 -6.23 127.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14057.6 SGR 619.3 SG3 653.8 ST 3417,9 SR 487.3 SS 570.0

RRT .4978 RRF .4710 RTF .9686 CRT .9749 CRS -.5133 CST -.6812

S6814071.3 R23 -.0136 R13 .9686 LSA 3472.7 MSA 428.0 SSA 39.3

56114061.0 SG2 537.0 THA 1.26 EL1 3450.8 EL2 107,4 ALF 7.92

LAUNCH DATE DEC 14 !964 FLIGHT TINE 380.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC _IC

RL 147.25 LAL .00

RP 207.04 LAp -1.84

RC 326.088 GL 22.17

PLANETOCENTRIC CONIC

C3 10.362 VHL 3.219

LNCH AZMTH LNCH TIME

90.00 15 55 26

90.00 9 17 14

100.00 17 28 35

100.00 10 26 46

110.00 19 2 22

110.00 11 9 28

DIFFERENTIAL CORRECTIONS

TOE 1.5939 TRA 2.7408 TC-20.0272 8AU 2.7743

RDE .2649 RRA .2062 RC3 -.0820 FAU .11359

FOE .1161 FRA 2.0695 FC3-9.4903 8SP 49608

BDE 1.6158 8RA 2.7486 BC320.0273 FSP 2056

DISTANCE 823.777 EARTH TO MARS

LOt. 62.05 VL 33.215 GAL -1.26 AZL 87.90 HCA 241.63 8MA 189.76 ECC .22506 INC 2.0962 vl 50.257

LOP 323.66 VP 24.138 GAP -11.93 AZP 91.00 TAL 353.12 TAp 234.75 RCA 147.05 APO 232.46 V2 26.454

GP -5.01 ZAL 100.00 ZAp 32.43 ETS 170.96 ZAE 51.32 ETE 175.67 ZAC 81.89 ETC 256.52 CLP 32.08

DLA 19.14 RAL 191.76 RAD 6567.4 VEL 11.478 PTH 2.00 VHp 5.363 DpA -1.51 RAp 174.62 ECC 1.1705

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2711.29 -27.72 75.38 48.91 96.01 16 40 37 2111.3 -26.60 66.89

4070.99 -4.12 184.77 44.17 61.96 10 25 5 3471.0 -7.83 158.07

2410.92 -28.94 53.11 48.75 97.84 18 8 45 1810.9 -27.55 44.59

3846.59 -3.04 147.69 43.58 60.25 11 30 53 3246.6 -6.98 141.11

2117.46 -32.03 30.18 48.10 102.64 19 37 40 1517.5 -29.95 21.58

3712.82 -.38 135.88 41.92 55.82 12 11 21 3112.8 -4.86 129.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8671417568 SGR 613.1 863 626.5 ST 3255.6 SR 485.6 SS 556.9

RRT .4629 RRF .4351RTF .9680 CRT .9606 CRS -.4010 CST -.6311

SGB14189.0 R23 -.0154 R13 .9680 LSA 3307.7 MSA 450.0 SSA 39.2

S6114178.6 862 543.4 THA 1.15 ELi 5288.9 EL2 133.7 ALF 8.17

2092



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE DEC 14 1964 FLIGHT TIME 382.00 ARRIVAL OATE DEC ]1 1955

HELIOCENTRIC CC_IC OI STANCE 828.147 EARTH TO MARS

R_ 147.23 LAL .00 LOL 82.03 VL 33.223 GAL -1.44 AZL 87.93 HCA 242.90 SNA 189.90 ECC .22594 INC 2.0679 V1 30.257

RP 206.96 LAP -1.84 LOP 324.93 VP 24.159 GAp -12.01 kip 90.94 TAL 352.20 TAp 235.10 RCA 146.99 APO 232.81 v2 26.463

RC 326.917 GL 21.73 GP -4.09 ZAL 101.75 2Ap 31.89 ETS 170.98 ZAE 50.49 ETE 175.66 ZAC 82.17 ETC 256.47 CLP 31.55
PLANETOCEMTRIC CON|C

C3 10.481 VHL 3.237 OLA 18.02 RAL 193.21RAD 6567.4 VEL 11.483 PTH 2.00 VNp 5.437 DpA -1.70 RAp 175.34 ECC 1.1725

LNCH AZMTH LNCH TIME L-! TIME XNJ LAT

90.00 16 13 2 2669.19 -27.39

90.00 9 11 13 4117.72 -2.62

100.00 17 43 2 2372.51 -28.55

100.00 10 21 54 3889.64 -1.59

110.00 19 16 36 2086.06 -31.53

110.00 11 6 50 3748.86 1.00

DIFFERENTIAL CORRECTIONS

TOE 1.4695 TRA 2.9332 TC-lg.9734 8AU 2°7988

ROE .2662 RRA .2061RC3 -°0462 FAU .10774

FDE .0353 FRA 2.0781 FC3-8.8990 BSP 50065

806 1.4934 8RA 2.9604 BC319.9734 FSP 1969

INJ LONG tNJ RT ASC INJ AZMTH XNJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

72.34 50.12 97.50 16 57 32 2069.2 -26.07 63.92

167.39 45.47 61.79 10 19 50 3517.7 -6.37 160.72

50.33 49.92 99.26 18 24 35 1772.5 -26.98 41.88

150.05 44.90 60.15 11 26 43 3289.6 -5.35 143.50

27.86 49.22 103.93 19 51 22 1486.1 -29.30 19.37

137.76 43.29 53.83 12 9 18 3148.9 -3.49 131.56

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14290.7 SGR 608.2 SG3 599.6 ST 3103.6 SR 484.9 SS 531.8

RRT .4260 RRF .3993 RTF .9674 CRT .9403 CRS -.2866 CST -.5879

S6814303.6 R23 -.0170 R13 .9673 LSA 3133.7 MSA 473.? SSA $9.0

S6114293.0 SG2 549.6 THA 1.05 EL1 3137.0 EL2 163.3 ALF 8.38

LAUNCH DATE DEC 14 1964 FLIGHT TIME 364.00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC CONIC DISTANCE 932.515 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.03 VL 33.231 GAL -1.61 AZL 97.96 HCA 244.16 SMA 190.05 ECC .22637 INC 2.0404 vl 30.257

RP 206.89 LAP -1.84 LOP 326.20 VP 24.178 GAp -12.10 AZP 90.89 TAL 351.27 TAp 233.43 RCA 146.93 APO 233.16 v2 26.471

RC 327.742 GL 21.28 GP -4.77 ZAL 103.51ZAP 31.37 ETS 170.99 ZAE 49.66 ETE 175.66 ZAC 82.44 ETC 236.42 CLP 31.04
PLAN£TOCENTR1C CONIC

C3 10.623 VHL 3.259 OLA 16.89 RAL 194.66 RAD 6367.4 VEL 11.490 PTH 2.00

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
VHp 5.511DpA -1.91 RAp 176.07 ECC 1.1748

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

69.46 51.35 98.89 17 13 58 2028.9 -23.49 61.11

169.95 46.$4 61.70 10 13 5 3363.5 -4.91 163.30

47.66 51.14 100.59 18 40 3 1735.5 -26.37 39.30

152.38 46.28 60.11 11 22 37 3332.1 -4.12 143.85

25.63 50.38 105.16 20 4 52 1435.3 -28.62 17.25

139.64 44.71 55.89 12 7 29 3184.9 -2.12 133.44

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14405.1SGR 604.3 963 573.5 ST 2963.0 SR 485.0 SS 552.6

RRT .3933 RRF .3635 RTF .9668 CRT .9t23 CRS -.1744 CST -.3333

SG814417.9 R23 -.0188 R13 .9667 LSA 3011.6 MSA 498,7 SSA 38.7

S6114407.! SG2 555.5 THA .95 ELI 2996.0 EL2 196.2 ALF 8.53

90.00 16 30 9 2628.87 -27.00

90.00 9 5 42 4163.51 -1.14

100.00 16 1 7 2S33.50 -26.12

100.00 10 17 24 3932.12 -.15

110.00 19 30 37 2055.49 -31.01

110.00 11 4 24 $784.89 2.37

D|FFERENTIAL CORRECTIONS

TDE 1.$428 TRA 3.1722 TC019.9619 BAU 2.6237

ROE .2683 RRA .2056 RC3 -.0129 _AU .10212

FOE -.0384 FRA 2.0813 FC3-6.3224 BSP 50519

BOE 1.3893 BRA 3.1789 6C319.8819 FSAP 1888

LAUNCH DAYE DEC 14 1964 FLIGHT TIME 586.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CONIC DISTANCE 636.880 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL 33.239 GAL -1.79 AZL 87.99 HCA 245.43 SNA 190.19 ECC .22784 INC 2.0134 vl 30.237

RP 206.84 LAP -1.83 LOP 327.46 VP 24.197 GAp -12.19 AZP 90.84 TAL 350.32 TAp 235.76 RCA 146.86 APO 233.52 V2 26.477

RC 328.562 GL 20.81GP -4.66 ZAL 105.29 2Ap 50.65 ETS 171.00 ZAE 48.83 ETE 175.63 ZAC 82.72 ETC 236.37 CLP 30.53

PLANETOCENTRIC CONIC

C3 10.789 VHL 3.283 DLA 15.75 RAL 196.11RAD 6567.4 VEL 11.497 PTH 2.00 VHp 5.386 DpA -2.12 RAp 176.81ECC 1.1776

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 46 49 2590.16 -26.56 66.71 32.62 100.20 17 29 59 1990.2 -24.88 38.44

90.00 9 0 37 4208.5S .31 172.46 46.26 61.66 10 10 46 3608.3 -3.47 163.82

100.00 18 16 31 2299.78 -27.64 45.11 52.58 101.86 18 35 11 1699.8 -25.73 36.83

100.00 10 13 16 3974.15 1.28 154.69 47.73 60.13 11 19 30 3374.1 -2.70 148.17

110.00 19 44 26 2025.76 -30.46 23.49 51.57 106.32 20 18 12 1425.8 -27.93 15.22

110.00 11 2 11 3820.93 3.75 141.53 46.19 56.00 12 5 52 3220.9 -.74 135.32

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2138 TRA 3.4003 TC-19.7402 BAU 2.8474 SGT14513.5 SGR 601.3 SG3 547.4 ST 2837.7 SR 485.8 SS 558.8

ROE .2711RRA .2048 RC3 .0187 FAU .09649 RRT .3386 RRF .3279 RTF .9659 CRT .6755 CRS -.0659 CST -.5540

FDE -.1078 FRA 2.0823 FCS-7.7422 6SP 50965 S6814525.9 R23 -.0203 RI3 .9658 LSA 2883.0 HSA 325.9 SSA 38.2

8DE 1.2437 6RA 3.4067 BC319.7402 FSP 1809 86114515.1 SG2 361.2 THA .8§ EL1 2869.6 EL2 232.1 ALF 8.58

LAUNCH DATE DEC 14 1964 FLIGHT TIME 388.00 ARRIVAL DATE JAN 6 1966

MEL]OCENTRIC CONIC DISTANCE 841.243 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL 33.247 GAL -1.97 AZL 86.01 HCA 246.70 SMA 190.34 ECC .22887 INC 1.9869 vl 30.237

RP 206.79 LAP -1.82 LOP 326.73 VP 24.214 GAP -12.28 AZP 90.79 TAL 349.37 TAp 236.07 RCA 146.77 APO 233.90 v2 26.483

RC 329.378 GL 20.34 GP -4.36 ZAL 107.07 ZAp 30.35 ET$ 171.00 ZAE 48.04 ETE 173.64 ZAC 82.99 ETC 236.32 CLP 30.04

PLANETOCENTRIC CONIC

C3 10.980 VML 3.314 DLA 14.61RAL 197.56 RAD 6567.4 VEL 11.505 PTH 2.00 VHp 3.663 DpA -2.33 RAp 177.35 ECC 1.1807

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ1MTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

90.00 17 3 4 2532.94 -26.08 64.09 53.92 101.45 17 45 37 1932.9 -24.24 55.90

90.00 8 35 36 4252.86 1.75 174.93 49.73 61.73 10 6 49 5652.9 -2.05 168.31

100.00 18 32 16 2265.30 -27.14 42.67 53.66 103.04 19 10 1 1665.3 -25.07 34.48

100.00 10 9 26 4015,80 2.69 156.98 49.25 60.22 11 16 21 5415.8 -1.29 130.45

110.00 19 58 3 1996.88 -29.89 21.44 52.81 107.41 20 31 20 1596.9 -27.22 13.27

110.00 11 0 8 3856.99 3.12 143.42 47.72 56.16 12 4 25 3237.0 .64 137.20

O|FFEREMTIAL CCRRECT1ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0828 TRA 3.6355 TC-19.3640 BAU 2.8720 SGT14622.5 SGR 599.2 $63 522.4 ST 2750.3 SR 487.4 SS 568.4

ROE .2747 RRA .2057 RC3 .0479 FAU .09111 RRT .3245 RIB: .2931RTF .9649 CRT .$279 CRS .0321CST -.5287

FDE -.1702 FRA 2.0796 FC3-7.1832 BSP 31451 56814634.7 R23 -.0216 R13 .9649 LSA 2776.5 MSA 533.1 554 37.6

BOE 1.1171BRA 5.6412 BC319.5640 FSP 1734 S6114623.8 SG2 566.7 THA .76 EL1 2760.3 EL2 270.4 ALF 8.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL i. 1964)

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 206.75 LAP -1.82

RC 330.1g0 GL lg.86

PLANET(_ENTRIC CONIC

C3 11.198 VML 3.346

LNCH AZMTH LNCH TIME

90.00 17 18 58

90.00 8 31 35

100.00 18 47 22

100.00 10 5 32

110.00 20 11 28

110.00 10 58 15

FLIGHT TIME 390.00 ARRIVAL DATE JAN 8 1966

DISTANCE 845.602 EARTH TO MARS

LOt. 82.05 VL 33.255 GAL -2.16 AZL 88.04 HCA 247.97 SMA 190.48 ECC .22995 INC 1.9608 vl 30.257

LOP 330.00 Vp 24.231 GAP -12.37 AZP 90.74 TAL 348.40 TAp 236.36 RCA 146.68 APO 234.29 v2 26.488

GP -4.45 ZAL 108.96 ZAP 29.87 ETS 171.01 ZAE 47.25 ETE 175.63 ZAC 83.26 ETC 256.27 CLP 29.56

OLA 13.47 RAL 199.01RAD 6567.4 VEL 11.515 PTH 2.01VHp 5.740 DpA -2.58 RAp 178.31ECC 1.1843

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2517.12 -25.57 61.59 55.25 102.59 18 0 55 1917.1 -23.59 53.48

4296.82 3.16 177.39 51.29 61.85 10 3 11 3696.8 -.63 170.75

2232.03 -26.60 40.34 54.98 104.16 19 24 34 1632.0 -24.39 32.24

4057.15 4.09 159.25 50.78 60.36 11 13 29 3457.1 .11 152.72

1968.87 -29.31 19.47 54.09 109.44 20 44 17 1368.9 -26.51 11.40

3993.07 6.48 145.32 49.30 56.36 12 3 8 3293.1 2.02 139.08

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9503 TRA 3.8771 TC-19.3475 BAU 2.8964 SG714727.9 SGR 597.8 SG3 497.6 ST "2644.3 SR 489.5 SS 580.2

RDE .2790 RRA .2022 RC5 .0748 FAU .08580 RRT .2906 RRF .2584 RTF .9658 CRT .7690 CRS .1221CST -.5359

FOE -.2282 FRA 2.0721 FC$-6.6336 BSP 51890 SG814740.0 R23 -.0231 R16 .9638 LSA 2689.0 NSA 579.9 SSA 36.9

BOE .9904 BRA 3.8824 BC$19.3477 FSP 1658 S6114728.9 SG2 572.0 THA .68 ELI 2671.3 ELI 309.7 ALF 8.21

LAUNCH DATE DEC 14 1964 FLIGHT TIME 392.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC COLIC DISTANCE 849.957 EARTH

RL 147.25 LAL .00 LOL 82.05 VL 33.263 GAL -2.35 AZL 88.06 HCA 249.25 SMA 190.63 ECC .23108 INC

RP 206.71 LAp -1.81 LOP SSl.ZT VP 24.246 GAP -lZ.47 AZP 90.69 TAL 347.41 TAp 236.65 RCA 146.58 APO

RC 331.000 GL 19.$8 GP -4.38 ZAL 110.G5 ZAP 29.39 ET9 171.01ZAE 46.47 ETE 175.62 ZAC 83.53 ETC

PLANETOCENTRIC CONIC

C3 11.443 VML S.$96 DLA

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 $4 51 2482.65 -25.04 59.20 56.62 103.67 18 15 53

90.00 8 47 31 4540.25 4.55 179.82 52.89 62.02 9 59 51

100.00 19 2 11 2199.92 -28.05 58.12 56.33 105.21 19 38 51

100.00 10 2 32 4098.21 5.46 161.52 52.39 60.57 11 10 51

110.00 20 24 41 1941.73 -28.71 17.58 55.40 109.41 20 57 3

110.00 10 56 51 3929.17 7.84 147.24 50.95 56.62 12 2 O

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8157 TRA 4.1285 TC-19.0949 BAU Z.9211 SGT14831.9 sr._R 59T. 1 SG3 473.4

ROE .2840 RRA .2002 RC$ .CHI94 FAU .0BOGS RRT .2574 RRF _2242 RTF .9626

FOE -.2802 FRA 2.0599 FCS-S.IOS9 BSP 52927 SG814843.9 R23 -.0249 R15 .9626

BOE .8668 liRA 4.1314 BC319.0852 FSP 1582 $G114832.7 SG2 576.9 THA .59

TO MARS

1.9353 Vl 30.257

234.68 V2 26.492

256.22 CLP 29.09

12.34 RAL 200.45 RAO 6567.4 VEL 11.525 PTH 2.01 VHP 5.819 DpA -2.83 RAp 179.08 ECC 1.1883

PC) CST TIN INJ Z LAT INJ 2 LONG

1882.6 -22.91 31.18

3740.3 .77 173.18

1599.9 -23.71 30.10

3498.2 1.50 154.97

1341.7 -25.79 9.62

3329.2 3.39 140.97

ORBIT DETERMINATION ACCURACY

ST 2581.9 SR 492.2 SS 592.3

CRT .6983 CRS .2017 CST -.5361

LSA 2625.5 NSA 604.0 SSA 36.1

EL1 2605.1 EL2 349.2 ALF 7.72

LAUNCH OATE DEC 14 1654 FLIGHT TIME 394.00 ARRIVAL DATE JAN 12 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 206.69 LAp -1.80

RC $31.806 GL 18.89

PLANETOCENTR|C CO_IIC

C3 11.716 VHL S.42S

LNCH AZMTM LNCH TIME

90.00 tT 49 44

90.00 8 43 44

100.00 19 18 43

100.00 9 59 26

110.00 20 37 48

110.00 10 34 35

DISTANCE 954.308 EARTH TO MARS

LOt. 82.05 VL 33.272 GAL -2.55 AZL 88.09 HCA 250.50 SNA 190.78 ECC .23227 INC 1.9101 Vl 30.257

LOP SS2.54 VP 24.260 GAP -12.56 AZP 90.64 TAL 346.42 TAp 236.92 RCA 146.47 APO 235.09 v2 26.494

GP -4.26 ZAk 112.46 ZAP 28.92 ET6 171.01 ZAE 45.70 ETE 175.61 ZAC 86.79 ETC 256.18 CLP 28.64

DLA 11.20 RAL 201.69 RAD 6567.4 VEL 11.537 PTH 2.01 VHP 5.899 DpA -3.08 RAP 179.85 ECC 1.1928

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2449.47 -24.49 56.95 58.03 104.69 18 30 34 1849.5 -22.23 48.98

4383.29 5.92 182.24 54.54 62.26 9 56 47 3793.3 2.16 175.38

2166.96 -25.48 36.00 57.72 106.19 19 52 52 1569.0 -23.02 28.06

4139.03 6.82 163.79 54.05 60.83 11 8 23 3539.0 2.68 157.22

1915_49 -28.10 15.78 56.76 110.32 21 9 38 1315.5 -25.07 7.91

3965.27 9.19 149.16 52.61 56.93 12 1 1 3365.3 4.77 142.86

DIFFERENTIAL CORRECTIONS

TOE .8803 TRA 4.3839 TC-16.8086 6AU 2.9462

ROE .2898 RRA .1980 RCS .1218 FAU .07568

FOE -.3277 FRA 2.0440 FCS-5.5921 8SP 52766

BOE .7395 6RA 4.3884 BC318.8090 FSP 1510

LAUNCH DATE DEC 14 1964

HELIOCENTRIC C_IC

RL 147.23 LAL .OO

RP 206.68 LAp -I.T9

RC 362.609 GL 18.$9

PLAN(TOCENTRIC CONIC

C3 12.021 VML S.487

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 18 4 39 2417.56 -23.92

90.00 8 40 11 4425.97 7.27

100.00 19 30 58 2169.15 -24.90

100.00 9 56 52 4179.62 8.16

110.00 20 50 3Z 1890.17 -27.49

110.00 10 53 28 4001.37 10.52

OIFFERENTIAL CCRRECTIONS

TOE .3465 TRA 4.6492 TC-18.4906 8AU 2.9717

ROE .2962 RRA .1953 RC3 .1419 FAU .07080

FDE -.3703 FRA 2.0239 FC3-5.0993 86P 53192

6DE .6190 BRA 4.6583 8C318.4912 FSP 1459

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14934.9 SGR 596.9 SG3 450.0 ST 2546.1 SR 495.5 SS 604.9

RRT .2250 RRF .1909 RTF .9612 CRT .6173 CRS .2725 CST -.5850

SG814946.8 R23 -.0265 R13 .9612 LSA 2589.8 NSA 625.2 SSA 35.2

S6114935.5 SG2 581.6 THA .52 ELI 2564.8 EL2 387.0 ALF 7.01

FLIGHT TIME 396.00 ARRIVAL OATE JAN 14 1966

DISTANCE 858.653 EARTH TO MARS

LOt. 82.05 VL 33.280 GAL -2.75 AZL 88.11 HCA 251.77 St,4A 190.93 ECC .23551 INC 1.8854 vl 30.257

LOP 333.81 VP 24.273 GAP -12.66 AZP 90.59 TAL 345.41 TAp 237.18 RCA 146.35 Apo 235.52 V2 26.496

GP -4.17 ZAL 114.22 ZAP 28.47 ET9 171.01 ZAE 44.95 ETE 175.60 ZAC 84.06 ETC 256.14 CLP 28.19

DLA 10.07 RAL 203.31 RAD 6567.5 VEL 11.550 PTH 2.02 VHp 5.980 DpA -3.34 RAp 180.64 ECC 1.1978

INJ LONG INJ RT ASC INJ AZNTH LNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

54.76 59.47 105.62 18 44 56 1817.6 -21.55 46.90

184.65 56.24 62.56 9 53 5_ 3826.0 3.53 177.96

33.97 59.15 107.10 20 6 37 1539.1 -22.32 26.12

166.06 55.76 61.14 11 6 12 3579.6 4.25 159.45

14.06 59.15 111.17 21 22 2 1290.2 -24.36 6.29

151.11 54.34 57.29 12 0 9 3401.4 6.13 144.76

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

56T15036.5 SGR 597.3 SG3 426.9 ST 2536.7 SR 499.3 SS 616.7

RRT .1933 RRF .1579 RTF .9595 CRT .5280 CRS .3352 CST -.6198

S6815048.4 R23 -.0_84 R13 .9595 LSA 2579.0 MSA 641.8 SSA 34.3

56115037.0 SG2 586.0 THA .44 EL1 2550.7 EL2 421.7 ALF 6.10
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

L4UNCH DATE OEC 14 1964 FLI;HT Till( 398.00 ARRIVAL DATE JAN iS 1956

HELIOCENTRIC CQNIC OISTANC( 866.993 EARTH TO NARS

RL 147.25 LAL .DO LOL 82.05 VL 33.268 6EL -2.95 AZL 85.14 HCA 253.04 SMA 191.08 ECC .23482 INC 1.8610 VI 30.257

tip 206.67 LAP -1.76 LOP 335.08 Vp 64.285 GAP -12.76 AZP 90.54 TAL 344.39 TAp 237.43 RCA 146.21 ApO 235.95 v2 26.497

RC 333.409 6L 17.89 6P -4.09 ZAL 115.R9 zAP 28.05 [TS 171.DI ZA( 44.20 ETE 175.58 ZAC 84.32 (TC 256.10 CLP 27.75

pLAN[TOCENTR IC CONIC

CS 16.357 VNL 3.513 DLA 6.95 RAL 204.76 RAO 6567.5 VEL 11.565 PTH 2.02 VHp 6.062 DpA -3.6I RAP 181.43 ECC 1.2DS4

LNCH AZNTM LNCH TINE L-1 TINE INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT IHJ 2 LONG

10.00 11 19 15 23JG.RO -_3.34 5t.TO SO.S4 106.50 10 59 E 1766.9 -20.86 44.91

90.00 6 36 30 44_dB.52 8.59 18T.06 57.99 62.91 9 51 19 3668.3 4.89 180.34

100.00 IO 44 SO 2110.47 -24,3| 32.04 60.61 107.95 20 ZD 8 1510.5 -21.63 24.27

100.00 R 53 4R 421R.09 9.48 168.33 57.52 61.52 11 4 9 3620.0 3.61 151.68

110.00 21 $ 9 1065.79 -26.08 12.45 52.56 111.96 21 54 15 1265.8 -25.66 4.75

110.00 10 52 7 4037.44 11.04 153.07 56.11 57.70 11 50 24 3437.4 7.49 146.$7

DIFFERENTIAL C_RRI[CTION8 NI0-CoURRE E_CUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

TOE" .4005 TRA 4.9219 1C-10.1394 IAU 2.9tHb9 SGT95533.9 _lt 596.1 8_3 494.4 ST 2553.7 Sit 503.5 81 526.8

NO( .3033 mlA .1_3 N¢3 .1600 FALl .04_01 RRT .1624 RRF .|260 RTF .9576 CRT .4341CR$ .36R6 CST -.6575

FOE *.40?S IrRA 2.0004 FC_-4.6247 21P 5511| _15145.7 R23 -.0301 R13 .9576 LSA 2596.2 MRA 652.8 SSA $3.3

BOE .8072 DItA 4.R25T 9C312.1401F8P 1389 SG1|5154.2 _ 590.2 ?HA .37 EL1 2563.5 ELI 451.9 ALF 5.03

LAUNCH DATE DEC 14 lS_4 FLIGHT TIRE 400.00 ARRIVAL DATE JAN I8 1966

HELIOCENTRIC CONIC DIS1ANCE 1_7.326 EARTH TO MARS

RL 14T.25 LAL .00 LOt. R2.05 VI. 33.L_G GAL -3.t0 AZL 88. t6 HCA 254.51 _HA 191.23 ECC .25619 INC 1.8369 vl 30.257

RP 204b.67 LAP -1.77 L_e 338.35 VP 24.L_J_ GAP -12.07 AZP 90.50 TAL 343.38 TAp 257.67 RCA 146.07 APO 236.40 v2 26.497

RC 334.204 GL 17.38 _ -4.0t ZAL 157.75 ZAP 27.80 ETS 171.00 ZN[ 43.46 ETE 175.57 ZAC 84.59 ETC 256.96 CLP 27.33

PLAN[TOCENTR|C C_NIC

C3 12.728 VHt. 3.$8R DLA 7.84 RAL 2_.12 RAO 8587.5 V[L 11.581 pTH 2.03 VHp 8.145 DPA -3.89 RAP 182.23 ECC 1.2095

LNCH AZl4TH LNCH TIRE L-| TIN( INJ LAT

90.00 18 33 35 2)5T.47 -_.T8

RD.O0 8 33 42 4510.36 9.98

100.00 18 SO 42 2062.93 -23.72

100.00 9 51 18 4260.14 10.T8

110.00 21 15 34 1042.38 -28.27

11J).00 10 50 53 4073.4G 13.14

DIFFERENTIAL C,aUlI[CTI_8

TDE .2979 TRA 5.20_0 TC-tT.?145 9AU 3.02_

RDE .3112 RRA .1802 RC$ .1758 FAt) .06130

FOE -.4414 FRA 1.9725 FC_'4.1T5_ J8P 54010

040( .4108 BltA 5.2054 1_517.7854 FlIP 1500

INJ LONG INJ RT ARC INJ AZMTH INJ TIRE PO CST TIN INJ Z LAT INJ 2 LONG

50.74 82.45 10?.32 19 12 52 tTST.S -20.18 43.02

109.4T 59.?9 b'3.53 9 48 53 39t0.4 6.ZZ 182.71

30.21 82.11 106.75 ZO 55 25 1482.9 -20.94 22.52

170.60 59.32 81.95 11 2 18 3660.1 6.94 163.91

10.88 81.04 112.70 21 46 16 1242.4 -22.96 3.28

155.05 57.95 58.16 11 58 47 3473.5 8.84 148.59

MIO*COURIM[ E_'CUTION ACCURACY ORBIT DETERNINATIOR ACCURACY

S6715230.5 _ 599.3 $63 382.5 S_ 2594.3 SR SO8.t SS 635.1

RRT .1322 NI_ .0947 RTF .9554 CRT .3383 CR9 .4564 CST -.6946

SG615242.5 R21 -.0321 R13 .9554 LSA 2637.6 NSA 658.6 SSA 32.4

SG115230.8 SG2 594.1 ?HA .30 EL1 2600.2 EL2 477.1 ALF 3.92

LAUNCH DATE DEC 14 1964 FLIGHT T|i4( 402.00

HELIOCENTRIC CONIC DISTANCE 871.653

RL 147.|5 LAL .00 LOL 82.05 VL 33.305 6AL -3.3T AZL 88.19 HCA 255.58

RF 204.88 LAp -1.76 LOP 337.82 VIP 24;308 SAP -12.87 AZP 90.45 TAL 54Z.31

RC 334.996 6L 16.87 _ -5.95 ZAL 119.50 ZAP 27.17 ET5 171.00 Z/_[ 42.73

PLAN_TO¢ENTRIC CONIC

C3 13.154 VHL $.624 OLA 8.75 RAL 207.51 RAD 6587.5 VEL 11.598 PTH 2.03

LNCN AEMTH LNCH TIRE L-I TIME INJ LAT 1NJ LGNG

90.00 18 47 37 2529.28 -92.18 48.88

90.00 8 30 45 4552.08 11.15 191.09

100.00 20 12 10 2058.52 -23.13 28.47

100.00 9 48 52 4300.05 12.05 172.80

110.00 21 27 47 1819.92 -25.87 9.41

110.00 10 49 46 4109.41 14.42

DIFFERENTIAL C_RRECTIONS

TOE .1296 TRA 5.4R12 TC-17.3861BAU 3.0494

ROE .8197 RRA .1851 RC3 .1897 FAU .05885

FOE -.4696 trRA 1.9412 FC3-$.7484 05P 54419

lIDE .345Q BRA S.4945 9C317.3672 F9F 1254

LAUNCH DATE DEC 14 1964

HELIOCENTRIC Ca_41C

ARRIVAL DATE JAN 20 1966

EARTH TO MARS

SNA I91.39 (CC .23762 INC 1.8151 vl 30.257

TAP 237.89 RCA 145.91APO 236.86 V2 26.495

EYE 175.55 ZAC 84.85 ETC 256.02 CLP 26.91

VHP 6.230 DpA -4.18 RAP 165.04 ECC 1.2161

INJ R1ASC INJ AZ_TI_ INJ TIRE PO CST TIN INJ E LAT IN3 2 LO_

ES.98 108.07 19 28 26 1729.3 -19.50 41.23

81.64 85.80 9 46 $7 3952.1 7.54 185.07

65.63 109.48 20 46 27 1456.5 -20.26 20.85

81.17 82.43 11 0 32 STOO.O 8.26 166.15

82.54 115.38 21 58 7 1219.9 -22.29 1.89

157.04 59.80 58.67 11 58 15 3509.4 10.17 150.32

MIO-CouRSEEXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGTI5$2_.S SGR 601.0 S_3 361.2 ST 2657.6 SR 513.1 ss 640.8

RRT .1030RRF .0845 RTF .0528 CRT .2448 CRS .4806 CST -.7302

Sr_15330.5 R25 -.0340 R13 .9528 LSA 2701.9 MSA 659.7 SSA 31.4

SG115328.8 SG2 597.8 THA .23 ELl 2660.6 EL2 498.9 ALF 2.80

FLIGHT TIRE 404.00 ARRIVAL DATE JAN 22 1966

DISTANCE 875.971 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL $3.315 GAL -3.59 AZL 88.21HCA 256.85

N_ 20_.70 LAp -t.T4 LO_ 338.89 W ?-4.315 GAP -13.08 AZF 90.41TAL 341.25

RC 335.T84 GL 18.37 _ -3.8_ ZAL 121.23 ZAP 28.76 ETS 170.99 zA( 42.01

PLAN(TOCENTNIC CONIC

C3 13.$77 VHL 3.88§ DLA 5.68 RAIL. 208.89 RAD 6567.5 VI[L 11.617 PTH 2.04

LNCH AZNTN LNCH TIRE L-I TIRE INJ LAT

90.00 18 1 23 2502.26 -21.60

DO.DO 8 27 58 4593.50 12.38

t00.00 20 25 24 2031.25 -22.55

100.00 9 48 37 4539.73 13.28

110.00 21 39 47 1788.47 -25.0_

110.00 10 48 44 4145.28 15.68

DIFFERENTIAL CORRECTIONS

TD( -.0093 TRA 5.7683 TC-|6.9463 BAU 3.0782

RDE .$298 RRA .1809 RC3 .20t5 FAU .05245

FOE -.4943 FRA 1.9055 FC3-3.3428 08F 54807

8DE .3290 BRA 3.7912 8C318.9473 FSP 1168

SI4A 191.54 ECC .23912 INC 1.7896 vt 30.237

TAP 238.10 RCA 145.74 AI_3 237.34 V2 26.493

£TE 175.53 ZAC 86.11 ETC 255.99 CLP 26.50

VHp

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

47.11 65.55 108.77 19 39 45

194.30 65.55 64.SS 9 44 31

26.82 65.19 110.16 20 59 15

175.18 65,07 62.97 10 58 57

8.02 64.07 114.02 22 9 45

159.O6 61.70 59.23 11 57 49

MID-COURSE EXECUTION ACCURACY

SGTIS419.8 SGR 602.8 SG3 340.4

RRT .0747RRF .0548 RTF .9498

_*,015431.S R23 -.0364 R13 .9498

SG115419.8 SG2 601.1THA .17

6.$16 DpA -4.47 RAp 183.BS ECC 1.2234

p_ CgT 71M 1NJ 2 L&7 INJ 2 LONG

1702.3 -18.83 39.53

3993.5 B.82 187.43

1451.S -19.60 19.27

375g.7 9.56 168.38

1198.5 -21.65 .38

$343.3 11.49 152.47

OR01? DETERMINATION ACCURACY

ST 273g.2 SR 518.3 SS 644.3

CRT .1557 CRS .5190 CST -.7614

LsA 2784.6 NSA 657.3 sSA 30.5

ELI 2740.4 EL2 511.8 ALF 1.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIME 408.00 ARRIVAL DATE JAN 24 1966

HELIC_ENTR|C COtAIC DISTANCE 880.281 EARTH TO MAR S

RL 147.25 LAL .00 LOL 82.05 VL 33.321GAL -3.81 AZL 88.23 HCA 258.12 SMA 191.69 ECC .2A069 INC 1.7664 V1 30.257

RP 206.73 LAP -1.73 LOAP 340.16 VP 24.323 GAP -13.19 AZP 90.36 TAL 340.19 TAp 238.30 RCA 145.55 APO 237.83 V2 26.490

RC 336.567 GL 15.88 GP -3.78 ZAL 122.94 ZAP 26.36 ET8 170.98 ZAE 41.30 ETE 175.52 ZAC 85.37 ETC 255.96 CLP 26.11

PLANE TOCENTRIC CONIC

C3 14.080 VHL 5.750 DLA 4.60 RAL 210.25 RAO 6587.6 VEL 11.638 PTH 2.04 VHp 6.403 OpA -4.77 RAp 184.67 ECC 1.2314

LNCH AZMTH LHCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 14 52 2278.46 -21.02 45.44 67.16 109.42 19 52 49 1676.5 -18.18 37.92

90.00 8 25 19 4634.61 13.58 196.73 85.47 64.91 9 42 34 4034.6 10.09 t89.79

100.00 20 58 22 2007.12 -21.97 25.28 66.78 110.79 21 11 49 1407.1 -18.95 17.77

100.00 9 44 30 4379.18 14.49 177.49 65.01 63.57 10 57 30 3779.2 10.83 170.62

110.00 21 51 34 1778.03 -24.51 6.71 65.62 114.60 22 21 12 1178.0 -20.99 559.54

110.00 10 47 48 4181.03 16.92 161.10 63.65 59.84 11 57 29 3581.0 12.78 154.45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1471 TRA 8.0928 TC-16.5108 BAU 3.1038 SGT15§11.3 SGR 604.g SG3 320.1 ST 2855.4 SR 523.8 SS 644.5

RDE .3387 RRA .1762 RC3 .2114 FAU .04811 RRT .0473 RRF .0062 RTF .9464 CRT .0734 CR9 .5526 CST -.7887

FOE -.5139 FRA 1.8653 FC3-2.8621BSP 55170 SG_15523.1 R23 -.0387 R13 .9464 LSA 2881.6 MSA 651.8 SSA 29.5

50[ .3893 BRA 6.0954 8C316.5122 FSP 1102 SGl15511.3 SG2 804,3 THA .11 EL1 2855.7 EL2 522.4 ALF .80

hAUNCH DATE DEC 14 1964 FLIGHT TIME 408.00 ARRIVAL DATE JAN 26 1966

I_I[L|OCENTRIC CONIC D|STANCE 884.582 EARTH

RL 147.25 LAL .OOLoL 82.05 VL 33.330 GAL -4.03 AZL 88.26 HCA 259.39 SMA 191.85 ECC .24233 INC

RP 206.77 LAp -1.71 LOP 341.43 VP 24.330 GAP -13.31 AZP 90.32 TAL 339.10 TAp 238.49 RCA 145.36 Apo

GP -3.71 ZAL 124.63 ZAp 25.97 ET8 170.97 ZAE 40.80 ETE 175.49 ZAC 85,63 ETC

DLA 3.55 RAL 211.39 RAD 6567.6 VEL 11.661PTH 2.05 VHP 8.492 OpA -5.07 RAp

RC 337.346 GL 15.36

PLANETOCENTR IC CONIC

C3 14.584 VHL 5.819

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 28 6 2251.85 -20.46 43.86 68.78 110.02 20 5 37

90.00 8 22 50 4675.41 14.74 199.16 67.44 65.55 9 40 45

100.00 20 51 6 1984.12 -21.41 23.78 68.40 111.37 21 24 10

100.00 9 42 31 4418.57 15.67 179.81 66,99 64.21 10 56 9

110.00 22 3 9 1758.61 -23.96 5.47 67.21 115.14 22 32 28

110.00 10 48 57 4216.65 18.12 163.15 65.65 60.51 11 57 14

DIFFERENTIAL C.CRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2858 TRA 6,4059 TC-16.0613 BAU 3.1319 SGT15601.2 $GR 607.2 883 300.4

ROE .3491RRA .1712 RC3 .2196 FAU .04388 RRT .0207 RRF -.0217 RTF .9423

FDE -.5304 FRA 1.8215 FC3-2.6045 81P 55524 SG815613.1 R23 -.0413 fl13 .9423

806 .4511 BRA 6.4082 8C316.0628 FSP 1039 SG115601.2 SG2 607.1 THA .05

TO MARS

1.7434 V1 30.257

238.34 V2 26.485

255.93 CLP 25.72

185.51 ECC 1.2400

PO CST TIM INJ 2 LAT INJ 2 LONG

1651.8 -17.54 38.39

4075.4 11.32 192.15

1384.1 -18.32 18.35

3818.4 12.07 172.86

1158.6 -20.37 _58.17

3616.7 14.06 156.40

ORBIT DETERMINATION ACCURACY

ST 2943.5 SR 529.5 Ss 842.4

CRT -.0021CRS .5833 CST -.8116

LSA 2990.1 MSA 644.9 8SA 28.7

ELI 2943.5 ELI 529.5 ALF 179.96

LAUNCH DATE DEC 14 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 28 1966

HELIOCENTRIC CONIC DISTANCE 888.873 EARTH TO MARS

RL 147.25 LAL .00 LOL 82.05 VL 33.538 GAL -4.28 AZL 88.28 HCA 260.65 SMA 192.00 ECC .24405 IRe 1.7205 vl 30.257

RP 206.81 LAP -1.70 LOP 542.70 VP 24._35 GAP -13,43 kZP 90.26 TAL 338.01 TAp 238.66 RCA 145.14 Apo 258.88 V2 26.480

RC 336.120 GL 14.86 GP -3.65 ZAL 126.30 ZAP 25.59 ETS 170.98 ZAE 39.91ET( 175.47 ZAC 85.89 ETC 255.91CLP 25.35

PLANE TOCENTR IC CONIC

C3 15.153 VHL 5.893 OLA 2.52 RAL 212.92 RAO 8567.6 VEL 11.685 PTH 2.06 VHp 8.582 DpA -5.39 RAp 186.35 ECC 1.2494

LNCH AZNTH LNCfl TIME L-I T|ME INJ LAT INJ LONG lNJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 41 3 2228.42 -19.90 42.36 70.44 110.57 20 18 12 1628.4 -16.93 3A.95

90.00 8 20 28 4715.90 15.87 201,60 69.46 66.24 9 59 4 4115.9 12.52 194.52

100.00 21 5 55 1962.26 -20.86 22.39 70.04 111.91 21 36 17 1362.3 -17.70 15.02

100.00 9 40 38 4457.30 16.81 182.14 69.02 64.91 10 54 56 3857.3 15.29 175.11

110.00 22 14 31 1740.21 -23.42 4.31 68.83 115.64 22 43 51 1140.2 -19.78 357.07

110.00 10 46 11 4252,10 19.30 165.23 67.68 61.22 11 57 3 3652.1 15.31 158.38

DIFFERENTIAL CORRECTIONS

TDE -.4242 TRA 6.7271 TC-15.6030 BAU 3.1611

RD( .3602 RRA .1857 RC3 .2281FAU .03979

FOE -.5433 FRA 1.7732 FC3-2.2731 8SP 35853

80E .5565 BRA 6.7291 8C315.8047 FSP 978

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CON|C

RL 147.25 LAL .00

RP 208.87 LAP -1.68

RC 338.890 GL 14.36

PLANETOC[NTRIC C0_]C

C3 15.767 VHL 3.971

LNCH AZNTH LNCH TIME

90.00 19 53 46

90.00 8 18 14

100.00 21 15 49

100.00 9 58 52

110.00 22 25 41

110.00 10 45 30

DIFFERENTIAL CORRECTI(_I$

TOE -.5818 TRA 7.0561 TC-15,1349 8AU 3.1907

ROE .3719 RRA .1599 RC3 .2310 FAU .03578

FOE -.5523 FRA 1.7210 FC3-1.9838 8SP 56194

BDE .6756 BRA 7.0579 BC315.1367 FSP 915

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

SGT15690.2 SGR 609.7 SG3 281.2 ST 3060.0 SR

RRT -.0051RRF -.0491RTF .9376 CRT -.0703 CRS

SG_15702.0 RZS .0443 R13 -.9376 LSA 3106.4 MSA

S8115690.2 SG2 609.7 THA 179.99 ELI 3060.2 EL2

FLIGHT TIME 412.00 ARRIVAL

DISTANCE 693.153 EARTH

LOL 82.05 VL 33.346 GAL -4.50 AZL 88.30 HCA 261.92 SMA 192.16 ECC .24584 INC 1.6979

LOP 343.96 VP 24.340 GAP -13.55 AZP 90.24 TAL 336.91 TAp 238.83 RCA 144.92 APO 239.40

GP -3.58 ZAL 127.94 ZAP 25.22 ET_ 170.95 ZAE 39.23 ETE 175.45 ZAC 86.15 ETC 255.88

DLA 1.52 RAL 214.23 RAO 6567.6 VEL 11.711PTH 2.06 VHp 6.674 DpA -5.70 RAp 187.19

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2206.17 -19.36 40.95 72.12 111.07 20 30 32 1606.2 -16.35

4736.07 16.96 204.05 71.51 66.98 9 37 30 4156.1 13.69

1941.52 -20.33 21.08 71.71 112.40 21 48 10 1341.5 -17.11

4495.96 17.91 184.48 71.06 65.66 10 53 48 3896.0 14.47

1722.83 -22.90 3.23 70.47 116.10 22 54 23 1122.8 -19.21

4287.41 20.44 167.33 69.76 61.99 11 56 57 3687.4 16.54

MID-COURSE EXECUTION ACCURACY

SGT15775.3 SGR 612.3 SG3 262.6

RRT -.0300 RRF -.0755 RTF .9321

58815787.2 R23 .0475 R13 -.9321

5G115775.3 SG2 612.0 THA 179.93

ACCURACY

535.3 SS 637.5

.6114 CST -.8306

638.9 SSA 27.8

533.9 ALF 179.27

DATE JAN 30 1966

TO MARS

vl 30.257

V2 26.474

CLP 24.98

ECC 1.2595

INJ 2 LONG

33.59

196.89

13.76

177.37

356.04

160.39

ORBIT DETERMINATION ACCURACY

ST 5181.7 $R 541.1 SS 629.7

CRT -.1309 CRS .6568 CST -.8461

LSA 3227.5 HSA 628.5 SSA 27.0

ELI 31_2.5 EL2 536.3 ALF 178.69

2096



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUNCH DATE DEC 14 1884 FL%GHT TIME 414.00 ARRIVAL DATE FEB 1 1966

HELIOCENTRIC CONIC DISTANCE 897.421 EARTH TO MARS

RL 14T.25 LAL .00 LOL 82.05 VL 33.355 GAL -4.74 AZL 88.32 HCA 263.19 SMA 192.31ECC .247711NC 1.6754 vl 30.257

RP 208.96 LAP -1.68 LOP 345.23 VP 24.343 GAP -13.68 A ZP 90.20 TAL 335.79 TAp 238.98 RCA 144.67 APO 239.95 v2 26.466

RC S$8.857 GL IS.87 GP -3.$2 ZAL 129.56 ZAp 24.86 (T$ lTD.93 2A( 38.56 (TE 175.42 ZAC 86.41ETC 255.67 CLP 24.62

FLAI_TOCENTRIC CONIC

CS 18.430 VHL 4.0§3 DLA .54 RAL 215.53 RAD 6567.• VEL 11.739 PTH 2.07 VHp 6.•67 DpA -6.03 RAp 188.05 ECC 1.2704

LMCH AZMTH LHCH TINS L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 8 16 2185.07 -16.84 39.62 •3.83 111.54 20 42 38 1585.1 -15.75 32.$1

90.00 8 18 7 4795.91 18.00 206.50 73.61 67.76 9 56 3 4195.9 14.83 199.26

100.00 21 27 48 1921,69 -19.81 19.85 73.41 112.85 21 59 50 1321.9 -16.55 12.58

100.00 R 37 13 4554.33 18.97 166.84 73.16 66.45 10 52 47 3934.S 15.62 1'79.64

110.00 22 36 37 1706.49 -22.41 2.22 72.13 116.51 23 5 4 1106.5 -18.67 355.08

110.00 10 44 59 4322.50 21.55 166.45 71.87 62.80 11 56 55 3722.5 17.73 162.40

DIFFERENTIAL COIIRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8999 TRA 7.39_ TC-14.6662 BAU 3.2219 $GT15661.3 Sr_R 614.9 SGS 244.5 ST 3307.1 SR 546.9 SS 619.•

ROE .3842 RRA .1536 RE3 .2345 FAU .03186 RRT -.0542 RRF -.1015 RTF .9256 CRT -.1851CRS .6607 CS7 -.8584

FOE -.S$85 FRA 1.6644 FC_-1.6787 BSP 56464 $('o815873.2 R23 .0514 R13 -.9256 LSA 3351.8 MSA 620.2 SSA 26.2

BIDE .7981BRA 7.3954 8C514.6681FSP 853 S611586t.3 _lTe2 614.0 THA 179.88 EL1 3308.7 EL2 537.2 ALF 178.20

LAUNCH DATE DEC 14 1964 FLIGHT TIM( 416.D0 ARRIVAL DATE FEB 3 1966

HELIO£ENTRIC CONIC

RL 147.25 LAL .00 LOL 62.05 VL 33.363 GAL

RP 207.00 LAp -1.85 LOP $48.50 VP 24.348 GAP -13.81 AZP

RC 340.420 64. 13.39 GP -3.47 ZAL 131.15 ZAP 24.50 ETS

PLAN(TOCENTRIC COMIC

C3 17.144 _tL 4,141 DLA -.42 RAL 216.61 RAID 6567.7 VEL

LNCH AZMTH LNCH TIN(' L-I TIN( INJ LAT |NJ LONG

90.00 20 18 25 2185.12 -18.34 38.37

90.00 & 14 8 4835.42 19.00 206.97

100.00 21 3R 34 1903.37 -19.32 16.69

100.00 9 35 39 4572.40 19.99 189.21

110.00 22 47 22 1691.17 -21.94 1.27

I10.00 10 44 20 4357.37 22.62 171.59

DIFFERENTIAL C(]RflEETION8

TO( -.R554 TRA 7.7407 TC-14.1936 BAU 3.2537

ROE .3970 RRA .1468 RC3 .2367 FAU .02801

FOE -.5811 FRA S.6039 FC3-1.4146 BSP §6755

BOE .9249 lIRA 7.7421 8C$14.19§6 FSP 793

DISTANCE 901.677 EARTH TO MARS

-4.98 AZL 88.35 HCA 264.45 SMA 192.47 ECC .24967 INC 1.6530 Vl 30.257

90.16 TAL 334.66 TAp 239.11 RCA 144.42 AlSO 240.53 V2 26.458

170.92 Z/_ 37.90 ETE 175.39 ZAC 86.67 ETC 255.85 CLP 2_.27

11.770 PTH 2.08 VMp 6,862 OpA -6.36 RAp 188.91ECC 1.2822

INJ RT A9C INJ A_TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

75.56 111.96 20 54 30 1565.1 -15.20 31.11

75.74 66.60 9 34 42 4235.4 15.92 201.65

• 5.12 113.26 22 11 17 1303.4 -16.01 11.47

75.31 67.30 10 51 51 3972.4 16.74 181.92

73.81 116.89 23 15 $3 1091.2 -18.16 334.19

74.02 63.66 11 56 58 3757.4 16.90 164.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

84;T15944.6 96R 617.7 S63 227.0 ST 3433.2 SR 552.8 SS 806.8

RRT -.0775 RRF -.1265 RTF .9177 CRT -.2329 CRS .6626 CST -.8679

_15956.6 R23 .0555 R13 -.9177 LSA 3476.4 MSA 612.2 SSA 25.4

S6115944.7 SG2 615.6 THA 179.63 ELI 3435.7 EL2 537.2 ALF 177.80

LAUNCH DATE DEC 14 1964 FLIGHT T|ME 418.00 ARRIVAL DATE FEB 5 1968

HELIOCENTRIC CONIC

RL 14•.25 LAL .DO

NP 20T.08 LAp -1.63

RC 341.179 GL 12.61

PLAN[TOCENTRIC CONIC

CS 17.815 VHL 4.232 DLA

LNCH AZHTH LNCH TIN( L-I TIME IMJ LAT

90.00 20 30 23 2146.29 -17.65

9O.OO 8 12 12 4674.56 19.95

tOO.OO 21 51 5 1885.94 -18.65

lOO.DO 9 34 10 4610.18 20.96

IlO.OO 22 57 53 1676.68 -21.50

110.00 lO 43 52 4392.01 23.65

DIFFERENTIAL C_RRECTION8

TDE -.8G98 TRA 8.08_2 TC-13.7202 DAU 3.2861

ROE .4104 RRA .1397 RCS .2577 FAU .02426

FOE -.5805 FflA 1.5692 FC3-1.1725 BSP 57018

BOE 1.0531BRA 8.0975 BC$13.7222 FSP 735

DISTANCE 905,919 EARTH TO MARS

LOt. 82.05 VL 33.372 GAL -5.23 AZL 88.37 HCA 265.72 SMA 192.63 ECC .25172 IMC 1.6308 Vl SO.ZsT

LOP $47.76 VP 24.347 GAP -13.94 AZP 90.12 TAL 333.52 TAp 239.24 RCA 144.14 ApO 241.12 V2 26.449

GP -3.41 ZAL 132.71 ZAP 24.16 ET8 170.90 Z/q[ 37.24 ETE 175.36 ZAC 66.93 ETC 255.84 CLP 23.83

-1.36 RAL 216.07 RAD 6567.7 VEL 11.802 PTH 2.09 VHp 6.959 DpA -6.69 RAp 169.78 ECC 1.2948

IMJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

37.20 ••.31 112.35 21 6 9 1546.3 -14.67 29.98

211.45 ••.90 69.48 9 33 26 4274.6 16.98 204.03

17.61 •6.86 113.64 22 22 31 1285.9 -15.49 10.43

191.59 •7.48 66.16 10 51 0 4010.2 17.81 184.21

.40 75.52 117.24 23 25 50 1076.9 -17.66 353.36

173.78 76.21 64.57 11 57 4 3792.0 20.03 166.49

MID-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$4;116025.0 _ 620.4 $63 210.0 ST 3558.5 SR 558.5 SS 591.4

RRT *.0999RRF -.1506 RTF .9084 CRT -.2742 CRS .7031CST -.8751

$f_16037.0 R23 .0601 R13 -.9064 LSA 3599.8 MSA 804.8 SSA 24.7

SG116025.1 S;2 617.3 THA 179.78 EL1 3561.9 EL2 536.6 ALF 177.48

LAUNCH DATE DEC 14 1964 FLIGHT TIN( 420.00 ARRIVAL DATE FEB • 1966

HELIOCENTRIC C(_IIC

RL 147.25 LAL .OO

RP 207.17 LAP -1.61

tiC $41,938 GL 12.44

FLANE7OCENTRIC CONIC

C3 18.738 _4L 4.$2R

LNCH AZNTH LNCH 7IN(

90.00 20 42 8

9O.DO 8 10 23

100.00 22 2 23

100.00 9 32 47

110.00 23 8 12

110.00 10 43 27

DIFFERENTIAL C_RECTIONS

TO[-I.IO4S TRA 8.4599 TC-13.2526 BAU 3.3204

ROE .4244 RRA .1521 RCS .2376 FAU .02060

FOE -.5573 FRA 1.4706 FC3 -.9518 BSP 57246

BIDE 1.1830 BRA 8.4610 9C313.2547 FSP 676

DISTANCE 910.146 EARTH TO MARS

LOL 62.03 VL 33.380 GAL -5.49 AZL 88.39 HCA 266.98 SMA 192.79 ECC .2§385 INC 1.6086 V1 30.257

LOP 349.02 VlP 24.348 GAP -14.09 AZP 90.08 TAL 332.37 TAp 259.35 RCA 143.85 APO 241.73 V2 26.438

GP -3.35 ZAL 134.25 ZAP 23.83 ETS 170.89 Z&E 36.60 ETE 175.33 ZAC 87.19 ETC 255.83 CLP 23.60

DLA -2.27 RAL 219.31RAD 6567.8 VI[L 11.837 PTH 2.10 VHP 7.057 DpA -7.03 RAp 190.65 ECC 1.3084

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

21LP8.57 -17.39 36.11 79.07 112.70 21 17 34 1528.6 -14.17 28.92

4913.36 20.86 213.93 60.09 70.40 9 32 17 4313.4 16.00 206.4S

1869.59 -18.40 16.61 78.62 113.98 22 33 33 1269.6 -15.00 9.A6

4647.60 21,89 193.98 79.69 69.12 10 50 15 4047.6 18.85 186.50

1663.55 -21.09 359.59 77.24 117.55 23 35 56 1063.6 -17.23 352.59

4426.40 24.64 175.94 76.43 65.52 11 57 14 3826.4 21.12 168.55

MID-COURSE EI_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT!6104.7 $64R 823,2 SG3 193.5 ST 3662.0 SR 564.2 SS 5?3.9

RRT -.1216 RRF -.1742 RTF .8971 CRT -.3113 CRS .?22? CST -.6803

_Wr616116.7 R23 .0654 R13 -.8g71 LSA 3721.2 MSA 597.5 SSA 24.1

S6116104.9 $62 618.6 THA 179.73 EL1 3686.3 EL2 535.S ALF 177.21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIME 422.00 ARRIVAL DATE FEB 9 1966

HELIOCENTRIC CONIC DISTANCE 814.359 EARTH TO MARS

RL 147.28 LAL .00 LOL 82.05 VL 55.389 GAL -5.75 AZL 88.41HCA 258.24 SHA 192.95 ECC .28608 INC 1.5865 vl 50.25?

RP 207.27 LAP -1.59 LOP 350.29 VP 24.547 GAP -14.25 AZP 90.05 TAL 351.21 TAp 259.45 RCA 143.54 APO 242.35 v2 26.427

RC 342.690 GL 11.98 GP -3.50 ZAL 155.75 ZAp 23.50 [TS 170.87 ZAE 55.96 EYE 175.30 ZAC 87.44 ETC 255.62 CLF 23.28

PLANETOCENTRIC CONIC

C3 19.624 VHL 4.450 OLA -3.16 RAL 220.53 RAD 6567.8 VEL 11.875 pTH 2.11VHP 7.157 DpA -7.37 RAp 191.54 ECC 1.3230

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG [NJ RT A$C IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 55 35 2111.93 -16.95 35.09 80.86 113.03 21 28 47 1511.9 -13.69 27.93

90.00 6 8 40 4951.85 21.72 216.43 82.32 71.37 9 31 12 4551.8 18.97 208.83

100.00 22 15 27 1854.29 -17.97 15.67 60.39 114.30 22 44 21 1254.3 -14.54 8.56

100.00 9 31 29 4684.71 22.77 196.39 81.82 70.09 10 49 34 4084.7 19.85 188.81

110.00 23 16 19 1651.24 -20.69 358.85 78.98 117.84 23 45 50 1051.2 -16.81 351.88

110.00 10 45 7 4460.53 25.58 178.14 80.69 66.5] 11 57 27 3860.5 22.18 170.63

DIFFERENTIAL CORRECTIONS H|D-COUR$1[ EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE-1.2368 TRA 8.8339 TC-12.7877 BAU 3.3554 86716182.2 8GR 626.0 SG3 177.6 ST 5802.6 8R 569.6 SS 554.1

ROE .4388 RRA .1240 RC3 .2366 FAU .01689 RRT -.1426 RRF -.1966 RTF .8832 CRT -.3438 CRS .7413 CST -.8835

FOE -.5510 FRA 1.5972 FC3 -.7485 BSP 57478 S6818194.3 R23 .0712 R13 -.8832 LSA 3839.5 MSA 591.0 SSA 23.4

DOE 1.3124 8RA 8.8348 8C312.7899 FSP 620 SG116182.4 862 619.6 THA 179.68 EL1 3807.8 EL2 534.2 ALF 176.99

LAUNCH DATE DEC 14 1964 FLIGHT TIME 42A.00 ARRIVAL DATE FEB 11 1966

HELIOCENTRIC C_IC

RL 147.25 LAL .00

RP 207.37 LAp -1.56

RC 343.4416L 11.53

PLAN(TOCENTRIC CONIC

C3 20.573 VHL 4.539

LNCH AZNTH LMCH TIME

90.00 21 4 50

90.00 8 7 2

100.00 22 24 17

100.00 9 30 16

110.00 23 28 13

110.00 10 42 49

O1FFERENTIAL C-CRRECTION$

T0(-1.3698 TRA 9.215_ TC-12.3322 BAU 3.3924

ROE .4538 RRA .1158 RC3 .2348 FAU .01347

FOE -.5426 FRA 1.3199 FC3 -.5668 8SP 57630

BO( 1.4430 BRA 9.2159 BC312.3344 FSP 564

DISTANCE 918.554 EARTH TO MARS

LOL 82.05 VL 33.39? GAL -6.02 AZI. 88.44 HCA 269.50 _A 193.10 ECC .25840 INC 1.5644 vl 30.257

LOP 351.55 VP 24.348 GAP -14.38 AZP 90.01 TAL 330.04 TAp 239.54 RCA 143.21 APO 243.00 V2 26.415

GP -3.25 ZAL 137.22 ZAp 23.18 ITS 170.86 ZA_ 35.33 ETE 175.26 ZAC 87.70 ETC 255.82 CLP 22.97

DLA -4.62 RAL 221.74 RAD 6567.8 VEL 11.914 PTH 2.12 VHp 7.259 OpA -7.71 RAp 192.43 [CC 1.3386

L-I TIME 1NJ LAT INJ lONG ZNJ RT ASC INJ AZHTH INJ TIME PC) CST TIM [NJ 2 LAT INJ 2 LONG

2096.35 -18.54 34.13 82.66 115.32 21 39 46 1496.4 -13.24 27.01

4989.92 22.52 218.93 84.57 72.37 9 30 12 4389.9 19.90 211.24

1840.03 -17.57 14.80 82.18 114.58 22 54 57 1240.0 -14.11 7.72

4721.48 23.60 198.80 84.18 71.10 10 48 57 4121.5 20.80 191.12

1639.90 -20.33 358.17 80.74 118.09 23 55 33 1059.9 -16.42 351.23

4494.38 26.48 180.38 82.98 67.55 11 57 44 3894.4 23.20 172.73

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16257.9 8r, R 628.8 SG3 162.3 ST 3919.5 SR 574.9 SS 532.7

RRT -.|630 RRF -.2183 RTF .86§9 CRT -.3729 CRS .7597 CST -.6851

_16270.0 R23 .0780 R13 -.8660 LSA 3954.0 MSA 584.9 SSA 22.8

_118238.2 SG2 620.4 THA 179.64 ELI 3925.5 EL2 532.7 ALF 176.81

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 207.46 LAp -1.$4

RC 344.196 GL 11.09

PLAN(TOCENTR1C CONIC

C5 21.569 YHL 4.646

LNCH AZMTN LHCH TIM(

90.00 21 15 51

90.00 8 5 29

100.00 22 34 54

100.00 9 29 ?

110.00 23 57 5 5

110.00 10 42 35

FLIGHT TIHE 426.00 ARRIVAL DATE FEB 15 1966

DISTANCE 922.732 EARTH TO MARS

LOt. 82.05 VL 33.406 GAL -6.29 AZL 88.46 HCA 270.76 SMk 193.26 ECC .26085 INC 1.5425 vl 30.257

LOP 352.61 Vp 24.343 GAP -14.53 kip 89.98 TAL 328.86 TAp 239.62 RCA 142.86 Apo 243.67 V2 26.402

GP -3.20 ZAL 138.67 ZAP 22.86 ET8 170.84 ZAE 34.72 ETE 175.22 ZAC 87.96 ETC 255.82 CLP 22.66

DLA -4.85 RAL 222.92 RAO 6567.9 VEL 11.957 pTH 2.13 VHp 7.362 DpA -8.08 RAp 195.32 ECC 1.5553

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAY INJ Z LONG

2081.81 -16.14 33.25 84.48 113.59 21 50 33 1481.8 -12.82 26.15

5027.63 23.28 221.44 86.84 75.41 9 29 17 4427.6 20.78 213.65

1826.77 -17.19 14.00 83.98 114.84 23 5 21 1226.8 -13.70 6.95

4757.90 24.38 201.22 86.47 72.15 10 48 25 4157.9 21.71 193.A5

1629.50 -20.00 357.55 82.50 118.32 24 5 4 1029.5 -16.06 350.64

4527.93 27.33 162.60 83.30 68.63 11 58 3 3927.9 24.18 174.85

01FFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.4991TRA 9.6072 TC-11.8825 8AU 3.4302 SGT16331.2 _ 631.5 SG3 147.6 ST 4031.1SR 580.0 SS 509.2

ROE .4692 RRA .1066 RC3 .2321FAU .01001 RRT -.1826 RRF -.2387 RTF .8443 CRT -.3980 CRS .7776 CST -.8646

FOE -.5314 FRA 1.2383 FC3 -.4014 8SP 57818 _k_18343.4 R23 .0858 R13 -.8443 LSA 4063.2 NSA 579.4 SSA 22.3

DOE 1.5706 BRA 9.6078 BC311.8848 FSP 509 S6118331.8 SG2 820.8 THA 179.59 ELI 4037.8 ELI 531.2 ALF 176.66

LAUNCH DATE DEC 14 1964 FLIGHT TIME 428.00 ARRIVAL DATE FEB 15 1966

HI[LIOCENTRIC CONIC OISTANCE 926.690 EARTH TO HARS

RL 147.25 LAL .00 LOL 82.05 VL 33.414 GAL -8.57 AZL 88.48 HCA 272.02 SMA 193.43 ECC .26335 INC 1.5204 Vl 50.257

RP 207.61 LAP -1.32 LOP 354.07 VP 24.339 GAP -14.69 AZP 89.95 TAL 327.66 TAP 239.69 RCA 142.49 APO 244.36 V2 26.587

tiC 344.932 GL 10.66 GP -3.16 ZAL 140.08 ZAP 22.58 ET8 170.82 zAE 34.11 ETE 175.18 ZAC 88.21 ETC 255.85 CLP 22.57

PL_NETOCENTRIC CONIC

C5 22.676 VHL 4.762 DLA -5.66 RAL 224.09 RAO 6567.9 VEL 12.002 PTH 2.14 VHP 7.468 DpA -8.42 RAp 194.23 ECC 1.3732

INJ L._G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

32.42 86.31 113.83 22 1 7 1468.3 -12.42 25_35

223.95 89.14 74.48 9 28 26 4465.0 21.62 216.07

13.26 85.80 115.07 23 15 33 1214.5 -13.52 6.23

203.641 88.78 73.23 10 47 56 4194.0 22.57 195.78

356.1H) 84.28 118.32 24 14 25 1020.0 -15.73 350.10

184.85 87.65 69.74 11 58 26 3961.2 25.12 176.98

MID-COURSE (XI[CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

_TIS&O_.5 _ 634.1 863 133.5 ST 4138.2 SR 584.6 SS 484.4

RRT -.2013 RRF -.2575 RTF .8168 CRT -.4205 CRS .7954 CST -.8826

_.Ba18414.8 R23 .0946 R13 -.8168 LSA 4167.9 MSA 574.4 $SA 21.7

S8116403.0 SG2 621.1THA 179.55 ELi 4145.6 EL2 529.6 ALF 176.54

LNCH AZMTH LNCH TIM( L-I TIME INJ LAY

90.00 21 26 39 2068.26 -15.77

90.00 8 4 1 5064.97 23.98

100.00 22 45 19 1814.49 -16.84

100.00 9 28 2 4793.96 25.11

110.00 23 47 25 1820.04 -19.69

110.00 10 42 23 4561.19 28.14

DIFFERENTIAL C_MflECTION6

TOE-1.6285 TRAIO.O08O TC-11.4432 BAU 3.4698

ROE .4851 RRA .0973 RC3 .2289 FAU .00661

FOE -.5182 FRA 1.1527 FC3 -.2524 BSP 57941

DOE 1.6992 BRAlO.O085 BC311.4455 FSP 455
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_CH DATE DEC 14 1904 FLIGHT TIR 4]0.00 kRRIVAL OATE FEB 17 1960

HELIOCENTRIC CONIC

RL 147.25 LAL .0O

RP Z07.74 LAP -1.50

RE 545.671 GL 10.24

PLANE TOCEMTRIC CONIC

C$ 23.838 VHL 4,882

LNCH AZNTH LNCH TIME

90.00 21 37 13

90.00 9 2 37

100.00 22 SS SO

100.00 9 27 2

110.00 0 0 40

110.00 10 4Z 18

DIFFERENTIAL C(_RECTION$

TDE-l.TSS1TRA|O.AiR] TC-11.0149 BAU S.SllO

RDE .SOts RRA .0675 RC$ .2ZSt FAU .00327

FOE -.5028 FRA 1.0824 FCS -.1189 BSP 58035

90( 1.8253 BRA10.4187 8C311.0172 FSP 402

DISTAMCE 931.02g EARTH TO mARS

L04. 82.05 VL 33.423 GAL -6.88 AZL 88.50 HCA 273.28 SNA 193.59 ECC .26599 INC 1.4984 vl 30.257

LOP 355.33 VP 24.335 GAP -14.88 AZP 89.91 TAL 326.46 TAp 239.74 RC4 142.09 APO 245.08 v2 2G.372

GP -3.11ZAL 141.46 ZAP 22.29 ETS 170.81 ZAE 33.50 ETE 175.14 ZAC 88.47 ETC 255.84 CLP 2Z,08

DLA -E.45 RAL 225.24 RAD 6568.0 VEL 12.051 pTH 2.15 VHp 7.576 DpA -8.77 RAp 195.14 ECC 1.3923

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2055.68 -15.42 31.66 89.15 114.05 22 11 29 1455.7 -12.OS 24.62

5101.92 24.63 226.46 91.46 75.57 9 27 39 4501.9 22.41 218.49

1805.17 -16.51 12.58 8?.62 115.28 23 ZS S3 1203.2 -12.97 5.57

4829.66 25.79 206.09 91.11 74.34 10 47 32 4229.7 23.39 198.11

1611.47 -19.41 356.48 86.07 118.71 O 27 31 1011.5 -1§.43 349.62

4594.13 28.89 187.11 90.02 70.89 11 58 52 3994.1 26.01 179.12

MIO-COURSI[ [xECUTIOI ACCURACY ORBIT DETERMIMATION ACCURACY

SG718471.? Srdl 636.7 S&3 120.2 ST 4239.2 _Q 589.4 SS 458.1

RRT -.2_99 _ -.2745 RTF .7811 CRT -.4402 CRS .9136 CST -.8782

$8816484.0 R23 .1081 R15 -.7811 LSA 4ZGG,S MSA 569.9 8SA 21.2

$8116472.3 $82 821.1THA 179.51 EL1 4247.3 ELI SZS.2-ALF 176.44

LAUNCH DATE DEC 14 1964 FLIGHT TIN[ 432.00 ARRIVAL DATE FEB 19 1968

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 207.87 LAP -1.47

RC 3_6.405 _ 9.88

PLAN(TOCENTmlC CONIC

C3 Z5.079 VHL 5.008

LNCH AZ141H LKM Tll4_

90.00 21 47 35

90.00 9 1 18

100.00 23 S 29

100.00 9 26 6

110.00 0 9 46

110.00 10 4Z 13

DISTANCE 935.146 EARTH TO HARS

LOL 92.0S VL 33.431GAL -T.1S AZ1L U.S2 HCA 274.53 SMA 193.75 ECC .2687S INC 1.4764 vl 30.257

LOP 356.58 _ 24.329 GAP -|S.03 AZP 99.118 TAL 32S.ZS TAp 2S9.78 RCA 141.88 APO 245.82 V2 26.356

GP -3.07 ZAL 142.82 ZAP 22.01 (TS 170.79 ZAI[ 32.95 ETE 175.09 2AC 88.72 ETC 255.85 CLP 21.80

DIFFERENTIAL C,CIIRE(TIONS

T0[-1.|904 TIIA|O.6399 TC-10.5971 BAU 3.5S37

ROE .5185 RRA .0772 RCS .2209 FALP..00003

FOE -.4852 FRA .9984 FC3 .0010 8_P $8|27

60t[ 1.9505 BR410.8389 BCS10.$994 FSP 3S0

OLA -7.21 RAt. 228.38 RAID 6588.0 VIEL 12.102 PTH 2.17 VHP 7.696 DpA -9.13 RAp 196.08 ECC 1.4127

L-I TIM( INJ LAT INJ LONG INJ RT A$C IMJ AZMTH INJ TIME F_ CST TIN INJ 2 LAT INJ 2 L_NG

2044.08 -IS.$0 30.97 90.00 114.24 22 21 40 2444.0 -11.70 23.94

51M.49 2S.23 228.97 93.79 76.70 9 26 57 4538.5 23.15 220.92

1782.77 -16.21 11.95 69.45 |1S.46 23 35 22 1192.8 -12.85 4.97

4864.99 28.42 208.53 95.46 75.48 10 47 11 4265.0 24.16 200.46

1603.78 -19.16 356.02 87.87 118.87 0 36 30 1003.8 -15.18 349.19

492G.74 29.90 169.39 92.41 72.0G 11 $9 20 4026.7 26.86 181.27

M|D-COURS2 EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

_M;T15538.2 _R S39.1SG3 107.8 ST 4334.8 SIR 593.6 SS 430.S

RRT -.2975 _ -.ZRTR RTF .7842 CRT -,4576 CRS .8320 CST *.8719

SGBIGSSO.S fl2S .1166 R13 -.7342 LSA 4S59.8 MSA SGS.6 SSA 20.8

S8116538.9 $62 620.8 THA 179.47 ELI 4S43.S EL2 526.7 ALF 176.36

LAUHCH DATE DE( 1A 19G4 FLIGHT TIM( 454.00 ARRIVAL DATE FEB Zl lgGG

HELIOCEHTRIC CONIC DISTANCE 9S9.240 EARTH

RL 147.ZS LAL .OD LOL 62.05 VL 3S.440 GAL -7.45 AZL 08.SS MCA 275.79 SI4A 19S.91ECC .27159 INC

RP 208.02 LAP -1.45 LOP 357.64 VP 24,325 GAP -|S.21 &ZP _.98 TAL SZ4.0Z TAp 289.81 RCA 141.25 4PO

RC $47.13S GL 9.4S GP -S.D5 ZAL 144.14 ZAP 21.74 ETS 170.77 ZAE 32.33 ETE 175.05 ZkC 88.98 ETC

PLAMETOCENTR1C CONIC

CS 28.403 VHL S.136 DLA -7.94 RAL 227.SD RAO 6SGS.t VEL 12.|$6 pTH 2.18 VHp 7.?98 DFA -9.SO RAp 198.99 [CC 1.4345

[NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z L4T INJ 2 LONGLNCH AZNTH LNCH TIM( L-I TIME INJ L4T |MJ LONG

g0.o0 Zl 57 45 2033.$2 -14.80 S0.32 91.05 114.42 22 $1 58

90.00 8 O S 5174.65 2S.77 231.48 96.$4 77.84 9 26 18

100.00 23 15 16 1788.28 -IS.93 ll.S9 91.30 115.63 2_ 44 59

100.00 9 28 18 4899.94 26.99 210.97 95.83 76.64 tO 46 53

110.00 0 18 42 1596.94 -18.93 355.62 99.68 119.01 D 45 19

110.00 10 42 12 4659.03 $0.25 191.68 94.68 78.27 11 59 51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

70E-2.0028 TRAlt.2896 TC-10.1918 BAU 3.$99S SGT16603.2 _ 641.5 SG3 96.2

ROE .S$SS RRA .OGGG RC3 .2162 FAu-.O0329 RRT -.2844 RRF -.2966 RTF .6718

FOE -.4888 FRA .8898 FC3 .1078 BSP 58179 $41916618.6 R23 .1297 R13 -.6718

BOE 2.0732 8R411.2598 8CS10.1939 FSP 299 S8116804.0 SG2 620.3 THA 179.44

TO MARS

1.4543 vl 30.257

248.50 V2 26.339

255.87 CLP 21.54

1433.3 -12.$8 23.31

4574.6 23.84 223.34

1183.3 -12.3S 4.42

4299.9 24.88 202.80

996.9 -14.92 348.80

4059.0 27.67 188.44

ORBIT DETERMINATION ACCURACY

ST 4424.S SR 597.S SS 401.8

CRT -.4728 CRS .8510 CST -.8826

LSA 4447.1 MSA 581.8 SSA 20.3

EL1 4433.5 EL2 525.4 ALF 176.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !o 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 140.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 245.87 LAP 1.08

RC 135.719 GL 7.79

PLANETOCENTRIC CONIC

C3 27.806 VHL 5.2?3

LNCH AZMTH LNCH TIME

90.00 15 17 46

90.00 6 45 29

100.00 16 4S 59

100.00 7 59 58

110.00 16 9 41

110.00 8 52 45

DIFFERENTIAL CORRECTIONS

TOE .3540 TRA-1.1271

RDE -.5470 RRA -.2317

FOE .0561FRA .3416

806 .6515 8RA 1.1506

LOL 85.06 VL

LOP 193.48 VP

GP 2.21 Zk4_

DISTANCE 359.194 EARTH TO MARS

35.441 GAL .96 AZL 88.84 HCA 110.41 SNA 242.73 ECC .59375 INC 1.1552 vl 50.260

23.273 GAp 23.19 AZP 90.40 TAL 5.40 TAp 115.81RCA 147.15 Apo 338.31 V2 22.498

81.73 ZAp 173.83 ETS 157.70 ZAE 152.10 ETE 2.34 ZAC 91.54 ETC 255.94 CLP 174 24

DLA 13.19 RAL 169.00 RAD 6368.1 VEL 12.214 pTH

L-I ]LIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2717_31 -27.77 75.81 40.92 95.80 16 3 4

4516.39 10.07 189.82 54.02 63.39 8 0 46

2432.81 -29.15 54.71 40.75 97.02 17 26 32

4276.11 11.29 171.52 33.38 62.14 9 11 14

2170.91 -32.75 34.18 40.10 100.38 18 45 52

4110.78 14.47 157.12 31.33 58.69 10 1-16

MID-COURSE EXECUTION ACCURACY

TC3 1.1331 8AU .4212 SGT 1777.1 Sf,_ 848.2 883 176.5

RC3 -.00§9 FAU .06109 RRT .0774 RRF -.0923 RTF -.7860

FC3-1.9019 BSP 5662 SG8 1891.6 R23 -.0223 R13 -.7863

8C3 1.1331 FSP 474 SGI 1777.9 SG2 645.9 THA 1.86

2.19 VHp 10.619 DpA .08 RAp 188.49 ECC 1.4576

PO CST TIM INJ 2 LAT INJ 2 LONG

2117.5 -26.67 67.32

3916.4 6.41 183.05

1832.8 -27.85 46.14

3676.1 7.47 164.81

1570.9 -30.97 25.41

3510.8 10.22 150.60

ORBIT DETERMINATION ACCURACY

ST 540.0 SR 599.4 SS 131.1

CRT -.6158 CRS .5265 CST .2834

LSA 726.8 MSA 571.2 SSA 44.3

EL1 726.4 EL2 351.1 ALF 130.19

LAUNCH DATE DEC 15 1964 FLIGHT TIME 142.00 ARRIVAL DATE HAY 6 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 243.63 LAP 1.06

RC 137.913 GL 7.80

PLANETOCENTRIC CONIC

C3 26.629 VHL 5.180

LNCH AZNTH LNCH TIME

90.00 15 9 18

90.00 6 45 13

100.00 16 37 50

100.00 7 59 23

110.00 18 2 12

110.00 8 51 30

DIFFERENTIAL CCRRECTIONS

TOE .3323 TRA-1.0976

RDE -.5343 RRA -.2242

FOE .0736 FRA .3227

8DE .6295 BRA 1.1202

DISTANCE 361.346 EARTH TO MAR5

LOL 83.06 VL 35.315 GAL 1.11 AZL 88.86 HCA 111.32 SMA 238.85 ECC .38400 INC 1.1364 Vl 30.260

LOP 194.39 VP 23.105 GAP 22.35 AZp 90.41 TAL 3.99 TAp 115.31 RCA 147.13 Apo 330.57 V2 22.522

GP 2.27 ZAL 80.36 ZAp 173.26 ETS 158.96 ZAE 152.09 ETE 2.60 ZAC 91.67 ETC 255.93 CLP 173.66

OLA

L-1 TIME INJ LAT

2722.79 -27.80

4489.40 9.24

2437.29 -29.17

4230.13 10.46

2173.28 -32.78

4088.91 13.82

TC3 1.2158 BAU .4328

RC3 -.0018 FAU .06326

FC3-2.0565 8SP 5799

BC3 1.2158 FSP 502

13.66 RAL 167.91 RAO 6368.1VEL 12.166 pTH

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

76.21 39.22 95.60 15 54 41

188.27 32.29 63.11 8 0 3

53.04 39.05 96.85 17 1_ 27

170.04 31.65 61.84 9 10 13

34.36 38.41 100.28 18 38 25

133.79 29.79 58.34 9 59 37

MID-COURSE EXECUTION ACCURACY

SGT 1812.1 SGR 646.4 SG3 186.3

RRT .0852 RflF -.0998 RTF -.7924

SGJ_ 1923.9 R23 -.0226 R13 -.7928

SG1 1813.1 SG2 643.7 THA 1.99

2.18 VHp 10.356 DpA -.00 RAp 188.82 ECC 1.4382

PO CST TIM INJ 2 LAT INJ 2 LONG

2122.8 -26.74 67.71

3889.4 5.56 181.52

1837.3 -27.91 46.46

3630.1 6.61 163.36

1573.3 -31.02 25.58

3486.9 9.34 149.31

ORBIT DETERMINATION ACCURACY

ST 528.5 SR 598.4 99 135.5

CRT -.6014 CRS .6285 CST .1728

LSA 717.6 MSA 372.4 SSA 46.2

ELI 716.2 EL2 352.8 ALF 129.15

LAUNCH DATE DEC 15 1964 FLIGHT TIME 144.00 ARRIVAL DATE MAY 8 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.06 VL

RP 243.38 LAP 1.03 LOP 195.30 Vp

RC 140.134 GL 7.80 GP 2.34 ZAL

PLANETOCENTRIC CONIC

C3 25.551VHL 5.055

LNCH AZNTH LNCH TIME

90.00 15 0 45

90.00 6 44 53

100.00 16 29 35

100.00 7 58 43

110.00 17 54 39

110.00 8 50 9

DIFFERENTIAL CORRECTIONS

TOE .3127 TRA-1.0G32 TC3 1.3015 8AU .4446

ROE -.5227 RRA -.2167 RC3 .0029 FAU .06531

FOE .0914 FRA .3007 FC3-2.2196 8SP 3965

80E .6091BRA 1.0870 8C3 1.3015 FSP 336

DISTANCE 363.627 EARTH TO MARS

35.196 GAL 1.25 AZL 88.88 HCA 112.24 SMA 235.27 ECC .37475 INC 1.1174 vl 30.260

22.946 GAP 21.92 AZP 90.42 TAL 4.58 TAp 116.82 RCA 147.10 Apo 323.44 V2 22.547

79.39 ZAP 172.68 ET6 160.03 ZAE 152.13 ETE 2.88 ZAC 91.81ETC 255.92 CLP 173.07

DLA 14.13 RAL 166.79 RAD 6568.0 VEL 12.121PTH 2.17 VHp 10.100 DpA -.08 RAp 189.14 ECC 1.4205

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2728.74 -27.84 76.64 37.53 95.39 15 46 13 2128.7 -26.80 68.13

4463.00 8.42 186.76 30.59 62.87 7 59 16 3863,0 4.72 180.04

2442.21 -29.21 55.40 37.36 96.66 17 10 18 1842.2 -27.98 46.81

4224.73 9.64 168.60 29.94 61.57 9 9 B 3624.8 5.77 161.95

2176.08 -32.82 34.57 36.74 100.16 18 30 55 1576.1 -31.07 25.78

4063.66 12.79 154.51 28.07 58.03 9 57 53 3463.7 8.47 148.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1843.8 SGR 844.4 SG3 196.4 ST 516.5 9R 597.3 $9 141.8

RRT .0919 RRF -.1073 RTF -.7990 CRT -.3887 CRS .7134 CST .0632

888 1955.0 R23 -.0238 R13 -.7994 LSA 709.3 MSA 371.8 SSA 48.1

SGt 1846.9 SG2 641.3 THA 2.09 ELI 706.3 EL2 353.0 ALF 128.04

LAUNCH DATE DEC 15 1964 FLIGHT TIME 146.00 ARRIVAL DATE HAY 10 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .OO

RP 243.12 LAp 1.01

RC 142.373 GL 7.79

PLANE TOCENTR|C CONIC

C3 24.363 VHL 4.956

LNCH AZMTH LNCH TIME

90.00 14 52 8

90.00 6 44 27

100.00 16 21 18

100.00 7 57 58

110.00 17 47 3

110.00 8 48 43

DIFFERENTIAL CORRECTIONS

TOE .2923 TRA-1.0344

RDE -.5115 RRA -.209§

FOE .1109 FRA .2774

BDE .5892 BRA 1.0554

DISTANCE 366.023 EARTH TO MARS

LOt. 83.06 VL 35.081 GAL 1.39 AZL 88.90 HCA 113.15 SMA 231.96 ECC .36598 INC 1.0980 vl 30.260

LOP 196.22 Vp 22.795 GAP 21.30 AZP 90.43 TAL 5.18 TAp 118.33 RCA 147.07 APO 316.86 VZ 22.572

GP 2.41 ZAL 78.20 ZAp 172.10 ET8 180.94 ZAE 152.22 ETE 3.16 ZAC 91.95 ETC 255.91CLp 172.47

OLA 14.58 RAL 165.86 RAO 6568.0 VEL 12.081PTH 2.16 VHp 9.8510pA -.15 RAp 189.46 ECC 1.4043

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.08 -27.88 77.10 35.86 95.16 15 37 43 2135.1 -26.87 68.58

4437.24 7.62 185.29 28.90 62.65 7 58 24 3837.2 3.89 178.59

2447.32 -29.25 33.79 35.70 96.46 17 2 6 1847.3 -28.05 47.19

4200.03 8.83 167.20 28.25 61.33 9 7 58 3600.0 4.94' 160.58

2179.24 -32.85 34.81 35.09 100.02 18 23 22 1579.2 -31.12 26.01

4041.07 11.97 153.27 28.37 57.74 9 56 4 3441.1 7.63 146.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TC3 1.3890 8AU .4561 SGT 1880.6 $GR 642.2 SG3 207.2 ST 503.3 SR 596.1 SS 150.8

RC3 .0084 FAU .06788 RRT _1000 RRF -.1159 RTF -.8052 CRT -.5733 CRS .7888 CST -.0396

FC3-2.3923 BSP 6093 SGB 1987.2 R23 -.0249 R13 -.8056 LSA 700.8 MSA 371.1SSA 50.2

BC3 1.3890 FSP 368 SG1 1881.9 882 638.5 THA 2.21 EL1 695.5 EL2 333.5 ALF 126.74

2100



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUHCH DATE DEC 15 1964 FLIGHT TIM( 148.00 ARRIVAL DATE HAY 12 1965

HELiOCEHTRI¢ CONIC

RL 147.23 LAL .0O

RP 242.67 LAP .98

RC 144.629 GL 7.78

PLANETOCEMTRIC CONIC

C3 25.659 VHL 4.864

LNCH A_TM LNCH TIM(

90.00 14 43 30

90.00 6 43 $S

100.00 16 12 59

1OO.00 7 S• •

110.00 17 39 28

110.00 8 47 11

DIFFERENTIAL CORRECTIONS

TOE .272S TMA-l.0017

RDE -.S010 RRA -.2028

FD( .1613 FRA .2811

BO( .5703 BRA 1.0219

LOt. 85.06 VL

LOP 197.14 VP

6P 2.48 ZAL

DISTANCE 368.528 EARTH TO MARS

34.972 GAL 1.$2 AZL 89.92 HCA 114.07 SMA 228.90 (CC .35786 INC 1.0784 V1 30.260

22.682 GAP 20.68 AZP 90.44 TAL 5.79 TAp 119.86 RCA 147.03 APO 310.77 v2 22.598

• •.00 ZAP 171.49 ETS 161.72 ZAE 152.34 ETE 3.46 ZAC 92.09 ETC 258.90 CLP 171.66

DLA 15.03 RAL 164.51RAD 6568.0 VEL 12.043 PTH 2.15 VHP 9.609 DpA -.21 RAp 189.77 ECC 1.3894

L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT |NJ 2 LONG

2741.76 -27.92 •7.36 34.20 94.92 15 29 11 2141.8 -26.98 89.05

4412.17 6.63 183.87 27.25 62.45 • 57 27 3812.2 3.09 177.19

2455.15 -29.29 56.20 34.05 96.25 16 53 52 1858.1 -28.12 47.60

4176.01 8.05 165.85 26.59 61.11 9 6 43 3576.0 4.13 159.25

2182.72 °32.89 $5.0• $3.45 99.87 18 15 48 1582.7 -31.18 26.27

4019.20 11.17 152.08 24.71 5•.48 9 54 10 3419.2 6.81 145.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4768 BAU .4671 SGT 1913.0 SGR 639.8 SGS 218.3 ST 489.1SR 594.8 SS 161.£

RC3 .0145 FAU .07083 RRT .1080 _ -.1250 flTF -.8112 CRT -.55•9 CRS .6462 CST -.1337

FC3-2.§•34 BSP 6230 STAD Z01•.2 R26 -.026• R13 -.8116 LSA 693.1MSA 369.0 SSA $2.4

BC3 1.4•69 FSP 604 SG1 1914.4 _2 633.6 •HA 2.33 EL1 684.6 EL2 382.7 ALF 128.29

LAUNCH DATE DEC IS 1964 FLISHT TIM( ISO.O0 ARRIVAL DATE HAY 14 1965

HELIOCENTRIC CQNIC

RL 147.28 LAL .00 LOL 83.06 VL

RP 242.60 LAP .96 LOP 198.06 VP

RC 146.900 GL •.74 GP 2.56 ZAL

PLAN[TOCENTR I C" CONIC

C3 22.832 VML 4.7•8

LNCH AZNTH LN(M •IME

90.00 14 34 51

90.00 6 43 18

100.00 16 4 40

100.00 • $8 10

110.00 17 $1 4•

110.00 8 48 33

DIFFERENTIAL CCMRECTIONS

TOE .2584 TRA -.9693 TC3 1.3668 BAu .4•63

ROE -.4910 RRA -.1952 RCS .0214 FAU .0•295

FDE .1322 FRA .2.1 FC5-2.78§9 ._P 686•

80( .5325 BRA .9890 BC3 1.5669 F_P 643

DISTANCE 371.12• EARTH TO MARS

34.868 GAL 1.66 AZL 88.94 HCA 114.99 _14A 226.06 ECC .34977 INC 1.0585 V1 30.260

22.51• GAP ZO.OG AZP 90.45 TAt. 6.40 TAp 121.39 RCA 146.99 APO 305.13 V2 22.62_

• 5.80 ZAp 170.88 ETS 162.40 ZAE 152.51 ETE 3.78 ZAC 92.23 ETC 255.89 CLP 171.25

DLA 15.4• RAL 163.35 RAD 6567.9 VEL 12.009 PTH 2.14 VNp 9.373 DPA -.27 RAp 190.08 ECC 1.3758

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2748.•1 -2•.96 •8.0g 32.57 94.67 15 20 40 2148.7 -2•.02 69.58

438•.87 6.07 162.50 25.62 62.29 • 56 26 3767.9 2.31 175.83

2489.04 -29.33 $6.64 32.42 96.02 16 43 39 1889.0 -28.19 48.02

4132.76 7.26 164.$3 24.96 60.93 9 5 23 3552.8 3.35 157.97

2166.47 -32.94 35.36 51.84 99.71 18 8 13 1566.5 -31.25 26.54

5998.10 10.40 150.93 23.06 57.25 9 52 11 3398.1 6.01 144.59

MID-COUR_ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1946.6 _ 687.2 963 230.2 ST 4•4.6 SR 593.3 SS 174.6

RRT .1166 RRF -.1347 RTF -.8166 CRT -.$416 CRS .8879 CST -.2141

SGB 2048.2 R23 -.0285 RI3 -.8173 LSA 666.2 NSA 365.9 SSA 54.6

S_I 1948.2 SG2 632.4 THA 2.44 ELI 673.6 EL2 551.4 ALF 123.72

LAUNCH DATE DEC 15 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY 16 1968

HELIOCEHTRIC CONIC

RL 147.23 LAL .00

RP 242.34 LAP .93

RC 149.184 GL 7.70

PLANETOCENTRIC C_lC

C3 22.076 VHL 4.699

LNCH AZNTH LNCH TIME

90.00 14 26 14

90.O0 6 42 35

100.00 15 56 23

100.00 7 58 7

110.00 17 24 10

110.00 8 43 49

DIFFERENTIAL CORRECTIONS

TDE .2339 TRA -.9872

RDE -.4816 RRA -.1863

FOE .1746 FRA .1916

BDE .$354 6RA .9859

DISTANCE 373.814 EARTH TO MARS

LOL 83.06 VL 34.768 GAL 1.79 AZL 68.96 HCA 115.91 SNA 223.43 ECC .34229 INC 1.0382 vl 30.260

LOP 198.98 VP 22.390 GAp 19.44 A ZP 90.45 TAL 7.01 TAp 122.93 RCA 146.95 Apo 299.90 v2 22.651

GP 2.64 ZAL 74.59 ZAp 170.26 ETS 162.99 ZAE 152.71ETE 4.11 ZAC 92.37 ETC 255.88 CLP 170.62

DLA 15.89 RAL 162.18 RAD 6587.9 VEL 11.977 pTH 2.13 VHp 9.143 DpA -.32 RAp 190.39 ECC 1.3635

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2755.85 -28.00 78.61 50.96 94.41 15 12 9 2155.9 -27.09 70.06

4364.37 5.32 181.17 24.01 62.15 7 55 19 5764.4 1.55 174.52

2465.13 -29.38 57.08 30.82 95.79 16 37 28 1865.1 -28.26 48.46

4130.33 6.54 163.30 23.35 60.77 9 3 57 3530.3 2.59 156.74

2190.43 -32.98 35.66 30.25 99.54 18 0 41 1590.4 -31.31 26.63

3977.80 9.68 149.84 21.43 57.05 9 50 6 3377.6 S.24 143.52

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 1.6577 BAU .4893 SGT 1979.9 SGR 634.5 SG3 242.7 ST 458.9 SR 591.6 SS 189.6

RC5 .0291FAU .07571 RRT .1264 RRF -.1455 RTF -.8226 CRT -.5227 CRS .9174 CST -.2798

FC3-2.9688 BSP 6500 SGB 2079.0 R23 -.0301RI3 -.8231 LSA 679.9 NSA 362.1 SSA 57.3

9C3 1.6579 FSP 683 SG1 1981.7 SG2 628.9 •HA 2.58 EL1 662.1 EL2 349.6 ALF 121.92

LAUNCH DATE DEC 15 1964 FLIGHT TIM( 154.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC CONIC DISTANCE 376.582 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 34.673 GAL 1.91AZL 88.98 HCA 116.84 SMA 220.97 ECC .33520 INC 1.0175 VI 30.260

RP 242.06 LAp .91 LOP 199.90 VP 22.270 GAP 18.83 A ZP 90.46 TAL 7.63 TAp 124.47 RCA 146.90 APO 295.04 V2 22.678

RC 151.476 6L 7.65 GP 2.72 ZAL 73.39 ZAp 169.63 ETS 163.51ZAE 152.96 ETE 4.45 ZAC 92.51ETC 255.88 CLP 169.99

PLANI[TOCENTRIC CONIC

C3 21.386 VHL 4.624 DLA 16.30 RAL 161.00 RAO 6567.9 VEL 11.948 PTH 2.13 VHP 8.920 DpA -.36 RAp 190.68 ECC 1.3520

LNCH AZ14TH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME. PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 17 39 2763.13 -28.04 79.14 29.37 94.15 15 3 42 2163.1 -27.17 70.58

90.00 6 41 45 4341.75 4.60 179.90 22.44 62.03 • 54 • 3741.8 .82 173.26

100.00 15 48 8 2471.36 -29.42 57.54 29.23 95.55 16 29 19 1871.4 -28.34 48.90

100.00 7 53 58 4106.76 5.82 162.11 21.•7 60.63 9 2 26 3508.8 1.86 155.55

110.00 17 16 36 2194.53 -53.03 35.97 26.68 99.36 17 53 11 1594.5 -31.38 27.13

110.00 8 41 58 3988.35 8.g3 148.79 lg.87 $6.87 g 47 57 3358.4 4.50 142.50

01FFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2144 TRA -.9043 TC3 1.7490 DAU .5002 SGT 2012.4 S6R 631.7 SG3 255.8 ST 442.2 SR 589.9 SS 206.5

RD( -.4727 RRA -.1814 RC3 .03•7 FAU .07862 RRT .13•0 RRF -.1572 RTF -.8280 CRT -.5020 CRS .9375 CST -.3344

FD( .1982 FRA .1573 FC3-3.1828 BSP 6616 SGB 2109.2 R23 -.0320 R13 -.8285 LSA 674.6 NSA 357.0 SSA 60.0

BDE .5191 8RA .g223 9C3 1.7494 FSP 724 SG1 2014.5 SG2 625.1THA 2.72 EL1 650.6 EL2 346.8 ALF 119.90
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH CATE _EC 15 1964 FLIGHT TImE 156.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 241.79 LAp .88

RC 155.781 GL 7.58

PLANETC_ENTRIC CONIC

C3 20.755 VHL 4.556

LHCH AZMTH LNCH TIME

90.00 14 9 10

90.00 6 40 49

100.00 15 39 58

100.00 7 52 42

liD.DO 17 9 7

110.00 8 40 2

DIFFERENTIAL CCJRREETIONS

lO[ .19§7 TRA -.8719

ROE -.4643 RRA -.1745

FDE .2222 FRA .1206

BDE .5039 BRA .8892

DISTANCE 379.423 EARTH TO MARS

LOL 83.06 VL 34.583 GAL 2.04 AZL 89.00 HCA 117.76 SMA 218.69 ECC .52848 INC .9965 vl 30.260

LO_ 200.83 VP 22.157 GAP 18.23 AZP 90.46 TAL 8.25 TAp 126.01RCA 146.85 APO 290.52 VZ ZZ.706

GP 2.81 ZAL 72.19 ZAp 168.98 ITS 163.96 ZAE 153.24 ETE 4.82 ZAC 92.66 [TC 255.87 CLP 169.54

DLA 16.69 RAL 159.81RAD 6567.8 VEL 11.922 PTH

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2770.46 -28.07 79.67 27.80 93.88 14 55 20

4320.05 3.90 178.68 20.90 61.93 7 52 49

2477.64 -29.46 58.00 27.67 95.31 16 21 16

4088.10 5.15 160.96 20.22 60.51 9 0 50

2198.72 -33.07 36.29 27.14 99.17 17 45 45

3939.78 8.24 147.80 18.31 56.71 9 45 42

MID-COURSE ExECuTION ACCURACY

TC5 1.8380 BAU .5102 SGT 2043.5 SGR 628.8 SG3 269.5

RC3 .0472 FAU .08164 RRT .1483 RRF -.1697 RTF -.8329

FC3-3.4054 85P 6761 SG,B 2138.0 R23 -.0340 R 13 -.8335

BC3 1.8386 F_k_ 770 SGI 2045.8 SG2 621.1 THA 2.88

2.12 VHp 8.702 DpA -.40 RAp 190.97 ECC 1.3416

PO CST TIM INJ Z LAT INJ 2 LONG

2170.5 -27,24 71.10

3720.0 .12 172.05

1877.6 -28.41 49.36

3488.1 1.16 154.42

1598.7 -31.45 27.43

3339.8 3.80 141.52

ORBIT DETERMINATION ACCURACY

ST 425.5 SR 588.0 SS 224,3

CRT -.4798 CRS .9495 CST -.3765

LSA 670.8 NSA 351.1 SSA 62.8

EL1 639.5 EL? 543.2 ALF 117.77

LAUNCH DATE DEC 15 1964 FLIGHT TIHE 158.00 ARRIVAL DATE MAY 22 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOt. 83.06 VL

RP 241.51 LAp .86 LOP 201.76 VP

RC t36.092 GL 7.50 GP 2.90 ZAL

PLAM[TOCEMTRIC CC_IC

C3 20.180 VHL 4.492

LNCH AZMTH LNCM TIME

90.00 14 0 46

90.00 6 39 43

100.00 13 31 53

100.00 7 51 18

110.00 17 1 41

110.00 8 38 0

DIFFERENTIAL CCRRECTIONS

TOE .1866 TRA -.8297 TC3 1.9482 BAu .5233

ROE -.4§66 RRA -.1878 RC3 .0374 FAU .08478

FDE .2489 FRA .0820 FC3-3.6372 B_P 6663

8DE .4932 BRA .8465 BC3 1.9470 FSP 821

DISTANCE 382.532 EARTH TO MARS

34.496 GAL 2.16 AZL 89.02 HCA 118.69 _MA 216.55 ECC .32210 INC .9750 vt 30.260

22.030 GAP 17.63 A ZIP 90.47 T&L 8.87 TAp 127.56 RCA 146.80 APO 286.31 V? 22.734

71.00 ZAp 1_.32 ETS 164.36 ZAE 133.35 ETE 5.21 ZAC 92.81 ETC 255.86 CLP 168.68

DLA 17.06 RAL 138.63 RAO 6367.8 VEL 11.898 pTH 2.11VHp 8.489 DpA -.43 RAp 191.26 ECC 1.5321

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2777.81 -28.10 80.21 26.26 93.62 14 47 3 2177.8 -Z7.31 71.63

4299.27 3.24 177.52 19.38 61.85 7 31 24 3699.3 -.55 170.89

2463.94 -29.50 38.47 26.14 93.07 16 13 17 1683.9 -28.48 49.81

40¢)8.37 4.46 159.87 18.70 60.41 8 59 7 3468.4 .49 153.34

2202.97 -33.12 36.61 25.62 98.99 17 38 24 1603.0 -51.52 27.75

3922.11 7.37 146.86 16.78 36.57 9 43 2Z 3322.1 3.13 140.60

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2083.1 _ 626.0 SG3 283.8 ST 411.9 SR 586.Z 56 244.9

RRT .1529 RRF -.1837 RTF -.8417 CRT -.4814 CRS .9566 CST .4328

SG8 2173.1 R23 -.0431 R13 -.8424 LSA 673.4 MSA 339.8 SSA 65.6

SGI 2085.5 SG2 617.9 THA 2.88 EL1 633.9 EL? 333.9 ALF 116.60

LAUNCH DATE DEC 15 1964 FLIGHT TIME 160.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CONIC DISTANCE 385.303 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 34.413 GAL 2.27 AZL 89.05 HCA 119.67 SMA 714.56 ECC .31606 INC .9531 vl 30.260

RP 241.22 LAP .83 LOP 202.69 vP 21.950 GAP 17.03 AZP 90.47 TAL 9.49 TAp 129.11 RCA 146.75 APO 282.38 V? 22.762

RE 158.408 GL 7.41 GF 3.00 ZAL 69.81 ZAP 167.65 ET$ 164.77 ZkE 153.91ETE 5.67 ZAC 9?.96 ETC 255.85 CLP 168.01

PLANETOCENTRIC CONIC

C3 19.657 VHL 4.434 OLA 17.42 RAL 157.45 RAD 8567,8 VEL 11.876 pTH ?.11VHp 8.783 DpA -.45 RAp 191.55 ECC 1.3235

INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

60.73 24.73 93.36 14 38 56 2185.0 -Z7.37 72.15

176.42 17.90 61.79 7 49 53 3679.6 -1.19 169.79

38.93 24.64 94.83 16 5 28 1890.1 -78.55 50.26

158.84 17.22 60.33 8 57 18 3449.7 -.14 152.31

36.93 24.13 98.80 17 31 11 1607.? -31.59 28.05

145.98 15.29 36.45 9 40 57 3305.4 2.49 139.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2109.0 SGR 622.9 SG3 299.2 ST 392.6 SR 584.0 SS 263.8

RRT .1700 RRF -.1979 RTF -.8440 CRT -.4438 CRS .9585 CST -.4454

SGB 2199.0 R23 -.0417 R13 -.8448 LSA 669.5 MSA 334.2 SSA 68.8

SG1 2111.9 SG2 613.0 THA 3.14 EL1 621.0 EL? 330.8 ALF 113.72

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 52 31 2785.01 -28.13

90.00 G 38 34 4?79.57 2.60

100.00 16 23 58 2490.12 -29.33

100.O0 7 49 48 4049.68 3,83

110.00 16 54 24 2207.15 -33.16

!10.00 8 35 31 3905.41 6.95

DIFFERENTIAL CORRECTIONS

TOE .1642 TRA -.8020 TC3 2.0246 OAU .3324

ROE -.4490 RRA -.1610 RC3 .0689 FAU .08819

FOE .2736 FRA .03?8 FC3-3.8842 BSIP 6901

8OE .4781BRA .8180 BC3 2.0238 FSP 869

LA_CH DATE DEC 15 1964 FLIGHT TIME 162.00 ARRIVAL DATE MAY Z6 1965

HELIOCENTRIC CONIC DISTANCE 388.331

RL 147.23 LAL .00 LOt. 83.06 VL 34.335 GAL 2.39 AZL 89.07 HCA

RP 240.93 LAp .80 LOP 203.62 VP 21.857 GAp 16.44 AZP 90.47 TAL

RC 160.729 GL 7.31 GP 3.10 ZAL 68.64 ZAP 166.96 ETS 163.03 ZAE

PLANETOCENTR|C CONIC

C3 19.180 VHL 4.379 DLA 17.73 RAL 156.27 RAD 6567.8 V_L 11.836 PTH

LMCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 44 26 2792.04 -28.16

90.00 6 37 15 4260.91 2.00

100.00 15 16 11 2496.16 -29.57

100.00 7 48 11 4032.01 3.24

110.00 16 47 13 2211.26 -3S.21

110.00 8 33 36 3889.68 6.35

DIFFERENTIAL CORRECTIONS

TOE .1449 TRA -.7718 TC3 2.1063 BAU .3403

ROE -.4419 RRA -.1342 RC3 .0814 FAU .09176

FOE .2995 FRA -.0091 FC3-4.1418 B_ko 7078

BOE .4651 BRA .7868 BC3 2.1079 FSP 921

EARTH TO MARS

120.36 SMA 217.70 ECC .31034 INC .9308 vt 30.260

10.10 TAp 130.66 RCA 146.69 APO 278.71 v2 22.791

154.29 ETE 6.07 ZAC 93.11ETC ?55.85 CLP 167.33

2.10 VHp 8.081DpA -.46 RAp 191.80 ECC 1.3157

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

81.24 23.27 93.10 14 30 58 2192.0 -27.43 72.65

173.38 16.45 61.75 7 48 13 3660.9 -1.79 168.75

59.37 23.16 94.60 15 37 48 1896.? -28.62 50.70

157.87 13.76 60.27 8 33 73 3432.0 -.74 151.34

37.24 22.66 98.62 17 24 6 1611.3 -31.66 28.35

145.14 13.83 36.34 9 38 26 3289.7 1.89 138.91

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 2136.2 SGR 619.9 SG3 313.3 ST 374.3 SR 581.7 SS 283.9

RRT .$861RRF -.2134 RTF -.8474 CRT -.4100 CRS .9577 CST -.4562

SG8 2224.3 R23 -.0425 R13 -.8483 LSA 668.6 MSA 326.9 SSA 77.1

SGI 2139.3 SG2 608.1THA 3.36 EL1 610.4 EL2 325.3 ALF 111.01
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH _ATE DEC 15 1964 FLIGHT TIME 164.00 ARRIVAL OATE NAY 28 1965

MEL|C_ENTRIC CONIC

RL 1A7.23 LAL .0D LOt. 83.06 VL

RP 240.64 LAp .77 LO4 • 204.56 VP

RC 163.052 GL 7.20 GP 5.20 ZAL

PLANETOCEMTRIC CONIC

C5 16.746 VHL A.350

LNCH AZMTM LNCH TIME

90.00 13 ]6 33

90.00 G 35 47

100.00 15 8 36

100.00 T 46 25

110.00 16 40 15

110.00 8 31 15

DIFFERENTIAL CCRRECTIONS

TDE .1273 TRA -.7403 TC3 2.1882 BAU .5489

RDE -.4353 RRA -.1473 RE3 .0950 FAU .09550

FOE .3268 FRA -.0595 FC3-4.4105 9SP 7230

BOE .4535 BRA .7548 BE3 2.1902 FSP 976

01STANCE 391.413 EARTH TO MARS

54.259 GAL 2.50 AZL 89.09 HCA 121.49 SMA 210.96 ECC .30492 INC .9079 vl 50.260

21.770 GAP 15.86 AZP 90.47 TAL 10.72 TAp 152.21RCA 146.63 APO 275.28 V2 22.821

67.48 ZAp 166.26 E7S 165.31 ZAE 154.72 ETE 6.55 ZAC 93.27 ETC 255.84 CLP 166.63

DLA 18.07 RAL 155.10 RAD 6567.8 VEL 11.838 PTH 2.10 VHp 7.885 DpA -.46 RAp 192.06 ECC 1.3085

L-I TIM( INJ LAT INJ LONG INJ RT ADC INJ A ZNTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2798.84 -29.18 81.74 21.81 92.85 14 23 12 2198.8 -27.49 73.14

4243.33 1.44 174.40 15.03 61.72 7 48 30 3643.5 -2.]5 167.77

2501.99 -29.60 59.80 21.71 94.58 15 50 18 1902.0 -28.68 51.12

4015.40 2.68 156.95 14.34 60.22 8 53 21 3415.4 -1.31 150.43

2215.23 -33.25 57.54 21.23 98.45 17 17 11 1615.2 -31.72 28.65

3874.94 5.80 144.37 12.40 56.25 9 35 50 3274.9 1.32 138.1A

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2163.5 SGR 616.9 SG5 332.2 ST 356.6 SR 579.3 SS 305.2

RRT .2024 RRF -.2305 RTF -.8510 CRT -.3789 CRS .9549 CST -.4632

SGB 2249.? R23 -.0444 R15 -.8519 LSA 669.9 MSA 318.6 SSA 75.3

_',1 2167.4 SG2 805.1 THA 3.58 EL1 601.2 EL2 318.3 ALF I06.38

LAUNCH DATE DEC 15 1964 FLIGHT TIN( 166.00 ARRIVAL DATE HAY 30 1965

HIt[LIOCENTRIC CONIC DISTANCE $94.545 EARTH TO HARS

RL 147.23 LAL .00 LOL 83.06 VL 34.188 G_L 2.61 AZL 69.12 HCA 122.43 SMA 209.32 ECC .29979 INC .8845 vl 30.260

RP 240.34 LAp .75 LOP 205.49 VP 21.888 GAP 15.28 AZP 90.47 TAL 11.33 TAp 153.76 RCA 146.57 APO 272.07 V2 22.851

RC 165.$75 GL 7.07 GP 3.31 2AL 66.34 ZAp 165.55 ETS 185.$5 ZAE 155.17 ETE 7.06 2AC 93.43 ETC 255.83 CLP 165.92

PLANETOCENTRIC CONIC

C3 18.352 VHL 4.284 DLA 18.36 RAL 153.93 RAD 6587.7 VEL 11.821PTH 2.09 VHp 7.694 DpA -.46 RAp 192.32 ECC 1.5020

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 13 28 52 2805.31 -28.21 82.21 20.39 92.62 14 15 38 2205.5 -27.54 73.61

90.00 6 34 11 4226.88 .91 173.48 15.64 61.70 7 44 38 3626.9 -2.88 168.85

100.00 15 1 13 2507.55 -29.63 60.21 20.29 94.16 15 43 0 1907.5 -28.74 51.52

100.00 7 44 32 5999.88 2.15 156.10 12.95 60.18 8 51 12 3399.9 -1.83 149.58

110.00 16 33 26 2219.01 -33.28 37.83 19.83 98.28 17 10 25 1619.0 -31.78 28.93

110.00 8 28 48 3881.19 5.28 143.64 11.00 56.18 9 33 9 3261.2 .80 137.42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1110 TRA -.7091 TC3 2.2684 BAU .5572 _eT 2199.8 _ 614.1 SG5 349.8 ST 539.2 SR 576. S SS 326.8

ROE -.4289 RRA -.1404 RE3 .1096 FAU .09941 RRT .2192RRF -.2484 RTF -.8547 CRT -.3437 CRS .9505 CST -.4666

FOE .3545 FRA -.1140 FC3-4.8893 B_P 7338 SG_ 2274.2 R23 -.0470 R15 -.8557 LSA 672.6 NSA 309.8 SSA 78.6

BDE .4431 9RA .7219 BC3 2.2710 FSP 1034 SGI 2194.2 SG2 597.9 THA 3.80 ELl 593.1 EL2 309.8 ALF 105.86

LAUNCH DATE DEC 15 1964 FLIGHT TIME 168.00 ARRIVAL DATE JUN ! 1965

DISTANCE 397.722 EARTH TO MARS

2.71 AZL 89.14 HCA 123.37 SNA 207.79 ECC .29493 INC .8605 vl 30.260

11.94 TAp 135.50 RCA 146.51APO 269.07 V2 22.881

155.66 ETE 7.62 ZAC 93.59 ETC 255.83 CLP 165.20

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.06 VL 54.119 GAL

R@ 240.04 LAP .72 LOP 206.43 VP 21.812 GAP 14.71 AZP 90.47 TAL

RC 167.697 GL 6.93 GP 3.43 ZAL 65.22 ZAp 164.82 ETS 165.77 ZkE

PLANETOCENTRIC CONIC

C3 17.995 VHL 4.242 DLA 16.63 RAL 152.76 RAD 6567.7 VEL 11.806 pTH 2.09 VHp 7.507 DPA -.44 RAp 192.56 ECC 1.2961

LNCH AZMTH LNCH TIME L-I TIME [HJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT 1NJ 2 LONG

90.00 13 21 26 2811.41 -28.22 82.$8 19.00 92.39 14 6 18 2211.4 -27.59 74.05

90.00 6 32 26 4211.60 .41 172.63 12.28 61.69 7 42 58 3611.6 -3.37 166.00

tOO.DO 14 54 3 2512.76 -29.85 60.60 18.91 93.96 15 55 56 1912.8 -2_.79 51.90

lOO.O0 7 42 31 3985.48 1.66 155.51 11.59 60.15 8 48 56 3385.5 -2.32 148.79

110.00 16 26 49 2222.54 -33.32 38.10 18.45 98.15 17 3 51 1622.5 -31.84 29.19

110.00 8 26 14 3848.46 4.79 142.97 9.64 56.11 9 30 23 3248.5 .51 136.76

DIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0986 TRA -.6762 TC3 2.3480 9AU .5857 _T 2286.8 _ 611.5 SG3 368.5 ST 322.6 SR 574.1 SS 348.4

ROE -.4250 RRA -.1335 RE3 .1255 FAU .10556 RRT .2368 RRF -.2679 RTF -.8584 CRT -.3121CRS .9450 CST -.4677

FOE .$826 FRA -.1719 FC3-4.9821BSP 7456 $68 2299.6 R23 -.0504 R13 -.8595 LSA 676.7 HSA 301.0 SSA 81.9

SO( .4338 9RA .6893 BC3 2.3513 FSP 1097 SG1 2221.9 SG2 592.7 THA 4.02 EL1 586.2 EL2 300.4 ALF 103.58

LAUNCH DATE DEC 15 1984 FLIGHT TIN[ 170.00 ARRIVAL DATE J UN 5 1965

HELIOCENTRIC C,CNIC DISTANCE 400.943 EARTH TO NARS

RL 147.23 LAL .00 LOL 83.06 VL 34.054 GAL 2.81 AZI. $9.16 HCA 124.51 SMA 206.35 ECC .29032 INC .6381 vl 30.260

RP 239.73 LAp .69 LOP 207.38 VP 21.542 GAP 14.14 AZP 90.47 TAL 12.54 TAp 138.85 RCA 146.44 APO 266.26 V2 22.912

RC 170.018 GL 6.78 GP 3.55 ZAL 64.12 ZAP 164.07 ETS 165.97 ZAE 156.18 ETE 8.22 ZAC 93.75 ETC 255.82 CLP 164.46

PLAN(TOCENTRIC CONIC

C3 17.671 VHL 4.204 DLA 18.88 RAL 151.65 RAD 6567.7 VEL 11.792 PTH 2.08 VHP 7.328 DpA -.41 RAp 192.80 ECC 1.2908

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH ]NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 14 17 2817.05 -28.24 83.07 17.63 92.19 14 1 14 2217.0 -27.64 7A.45

90.00 6 30 32 4197.50 -.04 171.84 10.96 61.68 7 40 30 3597.5 -3.83 165.21

100.00 14 47 9 2517.57 -29.67 60.95 17.55 93.78 15 29 6 1917.6 -28.8A 52.25

100.00 7 40 21 3972.21 1.21 154.58 10.26 60.13 8 48 33 3372.2 -2.77 148.06

110.00 16 20 25 2225.78 -33.35 38.35 17.11 97.98 16 57 30 1625.8 -31.89 29.43

110.00 8 23 34 3836.76 4.35 142.36 6.31 56.06 9 27 51 3236.8 -.14 136.15

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0824 TRA -.6448 TC3 2.4217 BAU .5731 SGT 2240.5 STAll 609.1 SG3 388.0 ST 306.5 SR 571.4 SS 370.7

ROE -.4173 RRA -.1285 RE3 .1425 FAU .10786 RRT .2559 RRF -.2889 RTF -.8617 CRT -.2765 CRS .9589 CST -.462A

FOE .4118 FRA -.2336 FC3-5.2842 BSP 7548 SG8 2321.9 R23 -.0559 R13 -.8629 LSA 661.9 NSA 292.6 SSA 85.0

BDE .4253 ORA .6588 BC3 2.4259 FSP 1181 SGI 2246.5 SG2 587.3 THA 4.27 EL1 579.8 EL2 290.3 ALF 101.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUHCH DATE DEC 15 1964 FLIGHT TIME 172.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .OO

RP 239.42 LAP .66

RC 172.331 GL 6.62

PLANETOCENTRIC CONIC

C3 17.377 VHL 4.169

LNCH AZMTH LNCH TIHE

90.00 13 7 22

90.00 6 2S 2S

100.00 14 40 29

100.00 7 38 3

110.00 16 14 13

110.00 8 20 48

DIFFERENT IAL CORRECTIONS

TOE .0848 TRA

ROE -.4119 RRA

FOE .4400 FRA

8DE .4205 BRA

DISTANCE 404.205 EARTH 70 MARS

LOL 83.06 VL 33.991GAL 2.91AZL 89.19 HCA 125.25 SMA 204.99 ECC .28596 INC .8109 vt 30.260

LOP 208.32 VP 21.476 GAP 13.38 AZP 90.47 TAL 13.13 TAp 138.39 RCA 146.37 APO 263.62 V2 22.943

GP 3.68 ZAL 63.04 ZAp 163.31ETS 166.14 ZAE 156.73 ETE 8.88 ZAC 93.92 ETC 255.82 ELF 163.71

OLA 19.10 RAL 150.52 RAD 6567.7 VEL 11.780 pTH 2.08 VHp 7.148 DpA -.37 RAp 193.02 ECC 1.2860

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2822.22 -28.25 83.45 16.30 92.00 13 54 25 2222.2 -27.68 74.83

4184.56 -.46 171.12 9.67 61.69 7 38 13 3584.6 -4.24 164.48

2521.96 -29.69 61.28 16.22 93.61 15 22 31 1922.0 -28.88 52.57

3960.05 .80 153.92 8.97 60.12 8 44 3 3360.1 -3.18 147.39

2228.72 -33.38 38.57 1_.79 97.85 16 51 21 1628.7 -31.93 29.64

3826.06 3.94 141.80 7.01 56.02 9 24 34 3226.1 -.55 135.59

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

-.5978 TC3 2.5299 OAU .5889 SGT 2284.2 SGR 607.2 SG3 408.8 ST 292.4 SR 568.6 SS 391.9

-.1193 RC3 .1608 FAU .11248 RRT .2651 RRF -.3107 RTF -.8700 CRT -.3187 CRS .9314 CST -.5171

-.3020 FC3-S.6038 BSP 7276 SG_ 2383.3 R23 -.0663 R13 -.8714 LSA 691.0 MSA 277.3 SSA 89.2

.6091 803 2.5351 FSP 1227 SG1 2290.2 SG2 583.9 THA 4.31 ELI 578.1 EL2 273.1 ALF 101.84

LAUNCH DATE DEC 15 1964 FLIGHT TIN( 174.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC C_IC DISTANCE 407.502 EARTH TO MARS

RL 147.23 LAL .DO LC)L 83.06 VL 33.932 GAL 3.00 AZL 89.21HCA 126.20 SMA 203.73 ECC .28184 INC .7852 vl 30.260

RP 239.11 LAp .63 LOP 209.27 VP 21.416 GAP 13.03 AZP 90.46 TAL 13.72 TAp 139.92 RCA 146.31Apo 28_.14 V2 22.975

RC 174.639 GL 6.45 GP 3.81 ZAL 61.99 ZAP 162.53 ETS 166.29 ZAE 157.32 ETE 9.61 ZAC 94.09 ETC 255.81CLP 162.94

PLANETOCENTRIC CONIC

C3 17.112 VHL 4.137 DLA 19.30 RAL 149.42 RAD 6567.7 VEL 11.768 pTH 2.08 VHP 6.976 DpA -.32 RAp 193.24 ECC 1.2816

LNCH AZNTH LNCN TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

90.00 13 0 50 2828.72 -28.26 83.78 15.01 91.84 13 47 58 2226.7 -27.71 75.15

90.00 6 26 15 4172.94 -.84 170.47 8.42 81.69 7 35 48 3572.9 -4.61 163.83

100.00 14 34 9 2525.76 -29.71 61.56 14.93 93.46 15 IG 15 1925.8 -28.91 52.85

100.00 7 35 36 3949.13 .43 153.32 7.71 60.11 8 41 25 3349.1 -3.33 146.79

110.00 16 8 18 2231.21 -33.40 38.76 14.31 97.74 16 45 30 1631.2 -31.97 29.83

110.00 8 17 57 3816.43 3.58 141.29 5.75 35.98 9 21 33 3216.4 -.91 135.09

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0390 TRA -.5797 TC3 2.3638 8AU .§884 SGT 2288.8 8GR 605.6 SG3 430.2 ST 275.4 SR 565.5 SS 414.8

ROE -.4067 RRA -.1120 tiC3 .1806 FAU .11721 flRT .2966 RRF -.3351 RTF -.8686 CRT -.2130 CRS .9247 CST -.4523

FDE .4707 FRA -.3720 FCS-5.9301 9SP 7702 SG8 2367.1 R23 -.0629 RI3 -.8701 LSA 695.0 MSA 276.3 SSA 91.0

80E .4110 BRA .5904 BC3 2.5722 FSP 1303 SG1 2295.8 SG2 576.4 THA 4.79 EL1 369.4 EL2 267.3 ALF 97.61

LAUNCH DATE DEC 15 1964 FLIGHT TIME 176.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.06 VL

RP 236.78 LAP .60 LOP 210.22 VP

MC 176.938 GL 8.28 GP 3.95 ZAL

PLANETOCENTRIC CONIC

CS 18.871 VHL 4.107

LNCN 4ZMTH LNCH TIME

90.00 12 54 35

90.00 8 23 52

100.00 14 28 ?

100.00 7 33 1

110.00 16 2 38

110.00 8 14 39

DIFFERENTIAL C_MRECTION8

TOE .0459 TRA -.3513 TC3 2.6258 8AU .5940

ROE -.4018 RRA -.1046 RC3 .2018 FAU .12225

FOE .3006 FRA -.4474 FC3-6.2729 8SP 7836

BDE .4044 BRA .3611 BC3 2.6333 FSP 1379

DISTANCE 410.635 EARTH TO MARS

33.875 GAL 3.10 AZL 89.24 HCA 127.15 SMA 202.53 ECC .27794 INC .7587 vt 30.260

21.361 GAP 12.48 AZP 90.46 TAL 14.30 TAp 141.45 RCA 146.24 APO 258.82 V2 23.007

60.96 ZAP 161.73 ETS 166.43 ZAE 157.93 ETE 10.40 ZAC 94.26 ETC 255.81CLF 162.15

OLA 19.48 RAL 148.34 RAO 6367.7 VEL 11.758 PTH 2.08 VHP 6.808 DpA -.26 RAp 193.44 ECC 1.2777

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2830.82 -28.27 84.06 13.75 91.69 13 41 46 2230.6 -27.74 75.44

4162.52 -1.17 169.89 7.29 61.71 7 33 14 3362.3 -4.94 163.24

2529.03 -29.72 61.80 13.68 93.33 15 10 16 1929.0 -28.94 53.08

3938.35 .10 132.78 6.49 60.11 8 38 40 3339.3 -3.88 146.25

2233.30 -33.42 38.93 13.26 97.65 16 39 52 1633.3 -32.00 29.98

3807.84 3.25 140.84 4.52 55.95 9 18 27 3207.8 -1.24 134.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2308.9 SGQ 604.6 SG3 452.9 ST 261.1 SR 362.4 SS 436.6

RRT .3211RflF *.3607 RTF -.8708 CRT -.1649 CRS .9173 CST -.4299

2384.8 R23 -.0863 R13 -.8724 LSA 702.1MSA 271.0 SSA 93.3

SGI 2315.6 382 570.4 THA 5.12 EL1 364.4 EL2 256.6 ALF 95.52

LAUNCN DATE DEC 15 1964 FLIGHT TIME 178.00 ARRIVAL DATE JUN 11 1965

DISTANCE 414.201 EARTH TO MARS

LOL 83.06 VL 33.621 GAL 3.18 AZL 89.27 HCA 128.10 SMA 201.41 ECC .27423 INC .7314 VI 30.260

LOP 211.17 V1P 21.310 GAP 11.94 AZP 90.45 TAL 14.87 TAP 142.97 RCA 146.17 Apo 236.64 V2 23.040

G4P 4.10 ZAL 59.98 ZAP 180.91 ETS 166.55 zA[ 158.57 ETE 11.27 ZAC 94.44 ETC 255.80 CLP 161.34

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 238.47 LAp .38

RC 179.231 GL 6.06

PLAN_TOCENTRIC CONIC

C3 16.835 VHL 4.081 OLA 19.63 RAL 147.28 RAO 6567.7 VEL 11.749 PTH 2.07 VHp 6.644 DpA -.19 RAP 193.64 ECE 1.2741

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE

90.00 12 48 42 2833.86 -28.28 84.30 12.52 91.57 13 35 56

90.00 6 21 18 4153.36 -1.47 169.38 6.00 61.72 7 30 31

100.00 14 22 24 2531.71 -29.73 62.00 12.45 93.23 15 4 35

100.00 7 30 17 3930.74 -.19 152.31 5.29 80.11 8 35 48

110.00 13 57 13 2234.93 -33.43 39.03 12.04 97.57 18 34 30

110.00 8 11 36 3800.28 2.96 140.45 3.33 53.93 9 13 16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0383 TRA -.5212 TC3 2.6849 BAU .3999 S_T 2325.6 SGR 604.2 SG3 476.8

ROE -.3970 RRA -.0969 RC3 .2244 FAU .12754 RRT .3453 RRF -.3876 RTF -.8733

FOE .5301 FflA -.3285 FC3-6.6295 BSP 791_ SGIB 2402.8 R23 -.0715 R13 -.8752

BDE .3986 8RA .3302 BC3 2.6942 FSP 1460 SG1 2333.6 $62 564.6 THA 5.45

PO CST TIM INJ 2 LAT INJ 2 LONG

2233.9 -27.76 75.67

3533.4 -5.24 162.73

1931.7 -28.97 53.28

3330.7 -4.17 145.78

1635.0 -32.03 30.10

3200.3 -1.53 134.24

ORBIT DETERMINATION ACCURACY

ST 247.3 SR 339.1 88 437.9

CRT -.1295 CRS .9094 CST -.4170

LSA 709.8 RSA 263.6 SSA 93.4

EL1 560.2 EL2 244.9 ALF 94.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCM DAT[ DEC tS 11Hi4 FL|GHT TIME 180.OO ARRIVAL DATE JUN 13 1965

MELIOCENTRIC C_NIC

RL 148.13 LAL .00

RP 939.14 LAp .SS

RC 191.513 GL 5._

PLAN[TC_ENTRIC CON|C

C3 14.440 Vl4L 4.057

LNCH AZ147H LNCH T|N[

90.00 12 43 9

90.00 4 18 34

100.00 14 17 0

100.00 T 27 95

110.00 15 52 8

110.00 8 8 48

DISTANCE 417.589 EARTH TO MARS

LOL 83.09 VL 33.TT0 GAL 3.2T AZL 89.30 HCA 129.06 SNA 200.35 ECC .27076 INC .8054 vl 50.860

LOP 218.18 _p 21.284 G_P 11.41 A_ 80.44 TAL 15.43 TAP 144.48 RCA 146.10 APO 254.59 V2 23,075

TAD 4.86 ZAL 58.89 ZAP 160.08 ET6 166.65 Z/dE 159.23 ETE 12.25 ZAC 94.92 ETC 255.80 CLP 160.52

OLA 18.75 RAL 141.23 RAO 8S$T.T VEL 11.741 PTH 2.07 VHp 6.485 DPA -.10 NAp 193.82 [CC 1.2709

L-| T|14[ |NJ LAT |MJ LONG |NJ RT ASC INJ AZMTH |NJ TIN( PO CST TIM IMJ 2 LAT INJ Z LONG

2838.37 -88.28 84.48 11.53 91.48 13 30 26 2256.4 027.78 75.85

4145.44 -1.72 160.94 4.84 81.73 T 27 40 3545.4 05.49 14E.20

2538.T5 -L_.T4 _.15 11.28 93.15 14 59 14 1933.T -28.99 55.45

5923.30 -.45 151.90 4.13 80.11 8 32 48 5323.3 04.42 145.57

22345.12 -33.44 39.14 10.85 97.52 16 29 24 1936.1 -32.04 30.19

$7t1$.89 2.71 140.10 2.18 55.91 9 12 O 3193.7 -1.78 135.90

OIFFERENTIAL C(]RIt_CTIQN8 NID-COUR_[ EXECUTION ACCURAC• ORBIT DETERMINATION ACCURACY

TO( .0288 TItA -.41_0 TC3 R.7454 BAD .8C_ $GT 2345.8 _ 804.7 $4;3 501.9 ST 233.9 89 555.4 SS 470.7

ROE °.5824 RRA -.0888 ItC3 .2487 FAU .$3310 NRT ._95 _ -.4158 RTF -.8765 CRT -.1086 CR$ .9010 CST -.4147

FOE .5584 FRA -.8151 FCS-?.O00s BBP 7915 8r, B 2412.4 R23 -.0780 915 -.8786 LSA 718.0 MSA 259.9 SSA 97.5

DOE .3935 BRA .4911) BE3 2.TSGT FIND |$42 SG| 2357.0 SG2 559.2 THA 5.77 EL1 556.3 EL2 232.2 ALF 95.17

LAUNCH DATE DEC 15 1914 FLIGHT TINS 182.00 ARRIVAL DATE JUN 15 1965

tR[LIOCENTRIC CliNIC D|STAN¢E 421.025 EARTH TO MARS

RL 147.23 LAL .00 LCL 83.06 VL 33.721GAL 3.35 AZL 89.33 14C.A 130.01 8MA 199.35 ECC .26749 INC .6746 vl 50.260

RP 237.81 LAP .52 LOft 213.08 VP 21.22 GAP 10.88 AZP 90.43 TAL 15.98 TAP 145.99 RCA 146.05 APO 258.67 V2 23.106

RC 185.•84 GL 5.44 r_P 4.42 ZAL 58.05 ZAP 119.22 ETS 188.74 1Z_ 159.82 ETE 13.33 ZAC 94.80 [TC 255.79 CLP 159.68

PLAN[TOCENTRIC CON|C

C5 14,234 Vt4L 4.035 DLA 19.85 R/d. 145.24 RAD 856_,T VEL 11.733 PTH 2.07 VHp 8,329 DPA .00 RAP 193.99 ECC 1.8680

LNCH AZMTH LNCH TINE L-| T|N[ INJ LAT INJ _ _NJ RT A$C INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 37 59 2838.0R -28.R2 84.81 10.16 91.42 13 25 18 _3D.1 -27.79 ?5.98

90.00 4 15 40 4138.81 -1.94 188.57 3.T2 61.74 T 24 39 3536.8 -5.70 161.91

100.00 14 11 57 2535.0R -LhJ.T5 _1.25 10.10 93.10 14 54 12 1935.1 -L_.OO 55.53

100.00 • 24 23 3tJ17.04 -.(_ 151.58 3.01 60.11 8 _ 40 3317.0 -4.83 145.02

110.00 15 47 19 I_r341.78 -33.45 _.19 8.TO 97.49 18 24 35 1636.8 -38.05 30.24

110.00 8 5 31 3788.13 2.50 1_.81 1.04 55.90 9 8 40 3188.1 -2.00 133.61

DIFFERENTIAL COIIRI[CTiON8 NID.-CouRIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0188 TR4 -.4830 TC$ 2.7878 BAU .8018 _T 2355.8 MIt t08.1 Sl;3 528.0 ST 222.0 Sit 552.1 SS 499.9

RDE -.3080 RflA -.OllOT .1|C3 .2745 FALl .1_187 RRT - ._HI821MF -.4458 RTF -.ST?? CRT -.0584 CRS .8931CST 0.3859

FOE .5887 IrRA -.7010 FCS-? _33 DIP 8052 _Am 2432.7 923 -.OaZ8 R13 -.8801 LSA 728.5 M$A 258.0 SSA 98.3

DOE .3984 BRA .4700 BC3 2.8011 FRP 1133 $81 2388.D _,2 552.8 THA 6.19 EL1 552.3 EL2 221.5 ALF 91.55

LAUNCH DATE DEC 15 11HJ4 FLIGHT TINS 184.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC C(_IIC

RL 147.25 LAL .00

9P 25?.48 LAP .49

RC 18S.949 GL 5.41

PLANETOCENTRIC CONIC

C3 IS.IZ5 VHL 4.016

LMCH AZNTH LNCN TINS

90.DO 12 33 12

90.00 6 12 $5

100.00 14 7 16

100.00 7 21 15

110.00 15 42 47

110.00 8 2 11

OlITIMCE 424.400 EARTH TO MARS

LOL 85.06 VL 33.874 6AL 3.43 AZL 89.36 HCA 130.87 liMA 190.41 ECC .26434 IHC .6447 vl 50.260

LOP 214.04 V1P 21.185 GAP 10.36 AZP 90.42 TAL 18.51 TAp 147.49 RCA 145.99 APO 250.96 VZ 23.140

GP 4.80 ZAL 57.13 2AP 158.34 ETS 186.82 Z/dE 180.94 ETE 14.53 2AC 94.$9 ETC 855.79 CLP 158.81

DLA 19.93 RAL 144.25 RAO 8587.6 VEL 11.726 PTH 2.0T VHp 6.178 DpA .12 RAP I94.15 ECC 1.2454

L-I TIME INJLAT INJ LQN6 INJ fit A$C INJ AZMTH INJ TIlE PO CST TIM INJ 2 LAT INJ 2 LONG

2838.02 -88.29 R4.97 9.04 91.30 13 20 31 2239.0 -27.79 76.04

4135.42 o2.11 188.27 _.82 61.76 T 21 29 5533.4 05.97 161.$1

2535.73 °29.75 _.50 8.87 93.07 14 49 31 1935.T -29.01 55.57

3911.95 -.83 151.28 1.91 80.12 8 29 25 3511.9 04.80 144.74

2_38.87 -33.45 39._0 l.ST 97.49 16 20 4 1639.9 -32.05 $D.Z5

3783.57 2.32 13R.5T 550.14 55.89 9 5 15 3183.6 -2.1¥ 153.37

OIFFEREMTIAL C-_RRECTI_NS NID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC•

TOE .0184 TRA -.4355 TC3 2.8310 BAD .81_ SGT 23_?.8 _ 608.7 _45 555,5 ST 210.4 SR 549.4 $S 520.1

ROE 0.$856 RRA -.0722 RC3 .30_2 FAD .144_ RNT .4_SSR_F -.4?TO RTF -.8785 CRT -.0243 CRS .0848 CST -.3669

FOE .6190 FRA -.6041FC3-T.TD_8 RSi _ 8114 _ _444.8 923 -.0884 915 -.8822 LSA 755.0 MSA 255.9 SSA 99.0

DOE .3658 BRA .4414 8C3 2.8471FSiP IT27 K1 2382.8 _ 547.2 ?HA 6.60 (LI 548.4 EL2 210.4 ALF 90.$5

LAUNCH DATE DEC 15 lS)64 FLIGHT TINS 11_.00 ARRIVAL DATE JUN 19 1965

Hi[LIOCENTR|¢ C_NIC

RL 147.23 LAL .00 _Gi. 83.0_ VL

RP 25?.15 LAp .46 LOP 215.00 rIP

RC 188.300 GL 5.16 GP 4.78 ZAL

PLANETOCENTRJC C_NIC

C3 15.983 VHL 3.986

LNCH AZ14TH LNCH TIM(

90.00 12 28 46

90.00 6 9 20

100.00 14 Z 55

100.00 7 17 54

110.00 15 58 34

110.00 7 58 45 2.19

DIFFERENTIAL CORRECTIONS

TOE .00_4 _m4 0.4086 TC3 2.8885 BAU .6170

ROE -.5794 RRA 0.0433 RC5 .3317 FAU .15130

FOE .6462 FRA -.9075 FC308.1959 B$P 6185

BOE .5795 BRA .4155 BC3 2.8676 FSP 1826

DISTANCE 427.980 EARTH TO MARS

33.E_9 GAL 3.51AZL 89.39 HCA 131.94 SMA 197.52 ECC .26139 INC .6159 vl $O.ZsO

21._51 GAP 9.85 AZIP 90.41TAL 17.04 _AP 148.97 RCA 145.88 APO 249.15 vZ 25.174

58.25 ZAP 157.44 ITS t66.89 ZN[ 161.38 ETE 15.89 ZAC 95.19 ETC 255.78 CLP 157.95

DLA 19.98 RAL 143._9 RAO 8187.6 VI[L 11,720 PTH 2.07 VHp 6.0310PA .26 RAP 194.30 ECC 1.2630

Lol TIME JNJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2859.11 -28.29 84.$8 7.94 91.38 13 16 8 2239.1 °27.79 76.05

4129.29 -2.24 188.04 1.56 61.76 T 18 9 3529.3 °6.00 161.37

2555.62 029.75 6_._9 7.88 93.08 14 45 11 1935.6 -29.00 53.57

380_.01 -._8 151.0_ .85 80.12 O 23 2 3509.0 -4.95 144.52

2239.41 °33.45 59.16 7.47 97.51 16 15 50 1636.4 -32.05 30.21

3779.99 139.39 558.88 55.68 g 1 45 5_80.0 o2.51 155.18

MID-COURSE EXECUTION ACCURACY ORBIT OETIERNINATION ACCURACY

$1;T 2379.7 _ 812.6 St;3 584.2 ST 199.4 SR 544.4 SS 540.0

RRT .4555 _ -.5092 RTF -.8810 CRT .0074 CRS .8765 CST -.3527

168 2454.4 R23 -.0995 913 o.8841 LSA 745.9 MSA 254.8 SSA 99.2

SGI 2393.9 $172 541.5 ?HA 7.06 ELI 544.6 EL2 199.4 ALF 89.82
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JPLTM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC DISTANCE 431.466

RL 147.23 LAL .00 LOL 83.06 VL 33.587 GAL 3.58 AZL 89.42 NCA 132.90 SNA

RP 236.81 LAP .43 LOP 215.97 VP 21.122 GAP 9.34 A ZP 90,40 TAL 17.55 TAp

RC 190.540 GL 4.91GP 4.97 ZAL 55.40 ZAP 156.52 ETS 166.94 ZAE 162.13 ETE

PLANETOCENTR[C CONIC

C3 15.853 YHL 3.962 OLA 20.01RAL 142.36 RA0 6367.6 VEL

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 24 48 2838.35 -28.28 84.63 6.88 91.41 13 12 6

90.00 8 5 54 4126.40 -2.34 167.87 .§3 61.77 7 14 41

100.O0 13 58 57 2534.76 -29.7§ 62.23 6.81 93.11 14 41 12

100.00 7 14 26 3905.23 -1.06 150.91 359.82 60.12 8 19 32

110.00 15 34 39 2235.37 -53.44 39.08 6.41 97.56 16 11 54

110.00 7 55 14 3777.38 2.09 139.25 357.85 55.87 8 58 12

OIFFERENTIAL CORRECTIONS MI0-COURSE EXECUTION ACCURACy

TOE .0035 TRA -.3814 TC3 2.9042 BAU .6204 SGT 2363.4 SGR 618.1 SG3 614.6

ROE -.3732 RRA -.0539 RC3 .3633 FAU .15802 RRT .4847 RRF -.6423 RTF -.8827

FOE .8735 FRA-1.0180 FC3-8.6289 6SP 8183 SGIB 2464.2 RZS -.1048 R13 -.8862

BOE .3732 BRA .3852 BC3 2.9269 FSP 1929 SG1 2405.1 SG2 536.2 THA 7.54

EARTH TO MARS

196.69 ECC .25860 INC .3822 vl 30.260

I50.45 RCA 145.82 APO 247.§§ V2 23.209

17.43 ZAC 95.39 ETC 255.77 CLP 157.02

11.715 PTH 2.06 VHp 5.888 OpA .41 RAp 194.43 ECC 1.2609

PO CST TIN INJ 2 LAT INJ 2 LONG

2236.3 -27.79 75.99

3526.4 -6.09 161.21

1934.8 -29.00 33.50

3305.2 -5.03 144.37

1635.4 -32.03 30.14

3177.4 -2.41 133.05

ORBIT DETERMINATION ACCURACY

ST 188.5 SR 540.6 88 558.6

CRT .0216 CRS .8676 CST -.3303

LSA 752.0 MSA 253.9 88A 99.3

ELI 340.6 EL2 188.3 ALF 89.51

LAUNCH DATE OEC 15 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CC_IC

RL 147.23 LAL .00

RP 286.46 LAp .40

RC 192.768 GL 4.64

PLAN(TOCENTRIC CONIC

C3 15.740 VHL 3.967

LNCH AZMTH LNCH TIME

90.00 $2 21 12

90.00 8 2 18

100.00 13 55 20

100.00 7 10 50

110.00 13 31 2

110.00 7 31 38

DIFFERENTIAL CCRREETIONS

TDE .0043 TRA -.3531

ROE -.$710 RRA -.0441

FOE .7003 FRA-I.135§

BOE .3710 BRA .3558

DISTANCE 434.995 EARTH TO MARS

LOt. 83.06 VL 33.546 GAL 3.65 AZL 89.45 HCA 133.87 5MA 195.90 ECC .23397 1NC .5492 vl 30.260

LOP 216.93 VP 21.096 GAP 8.85 AZP 90.38 TAL 18.05 TAp 151,92 RCA 145.75 APO 246.04 V2 23.244

GP 5.18 ZAL 54.38 ZAP $35.57 ETS 166.99 ZAE 162.91 ETE 19.17 ZAC 95.60 ETC 233.77 CLP 156.09

DLA 20.01 RAL 141.43 RAO 6567.6 VEL 11.710 PTH 2.06 VHP 5.748 DpA- .58 RAp 194.33 ECC 1.2590

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2836.70 -28.28 84.51 5.65 91.47 13 8 28 2236.7 -27.78 73.88

4124.73 -2.59 167.78 339.32 61.78 7 11 3 3324.7 -6.14 161.12

2393.11 -29.74 62.10 3.78 93.17 14 37 34 1933.1 -28.98 53.38

3908.57 -1.11 $50.82 358.81 60.13 8 15 54 3303.6 -3.08 144.28

2238.72 -33.42 38.96 5.37 97.63 16 8 16 1633.7 -32.01 30.01

3773.73 2.02 139.16 356.85 35.67 8 54 $3 3175.7 -2.47 132.96

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS 2.9421 BAu .6247 _T 2396.7 $_ 625.4 SG3 646.6 ST |77.3 SR 536.3 SS 573.7

RC3 .$973 FAU .16513 RRT .3138 RRF -.5760 RTF -.6648 CRT .0064 CRS .8379 CST -.3718

FC5-9.0630 BSP 8121 SGIB 2476.9 R23 -.1145 R13 -.8888 LSA 759.4 NSA 252.8 SSA 99.3

6CS 2.9688 FSP 2039 SGI 2419.2 SG2 531.7 THA 8.02 ELI 386.3 EL2 177.3 ALF 69.86

LAUNCH DATE DEC 15 1984

HELIOCENTRIC CONIC

RL 147.25 LAL .00

RP 236.12 LAp .37

RC 194.963 GL 4.36

PLANETOCENTRIC CONIC

C3 15.838 VHL 3.934

LNCN AZMTN LNCN TIME

90.00 12 16 0

90.00 3 36 31

100.00 13 32 7

100.00 7 7 S

110.00 13 27 43

110.00 7 47 36

FLIGHT TIME 192.00 ARRIVAL OATE JUN 23 1985

OISTANCE 436.346

LOL 63.06 VL 33.506 GAL 3.72 AZL 89.48 HCA 134.84 SNA

LOP 217.90 VP 21.074 GAP 8.36 4 ZP 90.36 TAL 18.53 TAp

GP 5.39 ZAL 53.79 Zkp 154.60 ETS 167.03 ZAE 163.69 ETE

DLA 19.98 RAL 140.38 RAD 6567.6 VEL 11.706 pTH 2.06 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

2854.13 -28.28 84.32 4.85 91.56 13

4124.34 -2.40 167.76 358.53 61.78 7

2390.63 -29.73 61.92 4.78 93.27 14

3903.06 -$.13 130.79 357.84 60.13 8

2231.43 -33,40 36.78 4.36 97.73 16

3775.04 2.00 139.13 355.89 53.87 8

EARTH TO MARS

195.16 ECC .23348 INC .3135 Vl 30.280

133.37 RCA 143.69 APO 244.62 V2 23.279

21.15 ZkC 95.81ETC 255.76 CLP 155.14

5.612 OpA .77 RAP 194.63 ECC 1.2373

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5 14 2234.1 -27.76 75.69

7 13 3524.3 -6.18 161.09

34 16 1930.6 -28.96 33.20

12 8 3303.1 -5.10 144.23

4 57 1631.4 -31.97 29.84

50 51 3175.0 -2.30 192.92

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0027 TRA -.3343 TC3 2.9507 BAU .6284 SGT 2589.8 SGR 634.7 SG3 679.2 ST 169.8 SR 332.2 88 594.7

ROE -.$670 RflA -.0339 RCS .4381 FAU .17283 RflT .5460 RRF -.6102 RTF -.8843 CRT .0377 CRS .$302 CST -.3333

FOE .7288 FRA-1.2537 FCS-9.3417 BSP 8264 _ 2472.7 R23 -.1226 R13 -.8889 LSA 766.5 MSA 235.8 SSA 97.9

8DE .$670 BRA .3362 6CS 2.9823 FSP 2133 SG1 2416.1SG2 526.0 THA 8.67 EL1 532.3 EL2 169.5 ALF 88.83

LAUIACH DATE DEC 13 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 27 1963

HELIOCENTRIC CONIC DISTANCE 442.119

flL 147.23 LAL .00 LOt. 83.06 VL 35.471 GAL 3.78 AZL 89.52 HCA 133.81 SNA

RP 283.77 LAP .33 LOP 218.88 VP 21.055 GAP 7.87 AZP 90.34 TAL 19.00 TAp

RC 197.185 GL 4.07 GP 5.62 ZAL 53.08 ZAP 158.60 ETS 167.06 ZAE 164.48 ETE

PLANETOCENTRIC CONIC

C3 15.349 VHL 3.942 OLA 19.93 RAL 139.73 RAD 6367.6 VEL 11.702 PTH 2.06 VHp

LNCH AZI_TN LNCH TIM( L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 13 12 2830.64 -26.27 94.06 3.88 91.69 13 2 23

90.00 3 34 34 4125.13 -2.$8 167.80 $37.61 61.77 7 3 19

100.00 13 49 13 2327.34 -29.72 61.68 3.80 93.40 14 31 23

100.00 7 3 11 3903.66 -1.11 150.82 336.90 60.13 8 8 15

110.00 13 24 47 2228.30 -33.37 38.56 3.38 97.86 16 1 55

110.O0 7 44 10 3775.27 2.01 139.14 334.93 55.87 8 47 3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0041 TRA -.3123 TC3 2.9686 BAU .6236 8GT 2366.2 STwR 646.4 SG3 713.6

ROE -.3630 RRA -.0231RC3 .4715 FAU .17992 RRT .3764 RRF -.6443 RTF -.8847

FDE .7545 FRA-1.3847 FC-10.0213 BSP 8283 9GIB 2472.2 R23 -.1330 R13 -.8900

80E .3630 BRA .3134 BC3 3.0009 FSP 2273 SGI 2416.6 962 321,5 THA 9.31

EARTH TO MARS

194.45 ECC .2§113 INC .4799 vl 30.260

134.81RCA 145.62 APO 243.29 V2 23.315

23.44 ZAC 96.03 ETC 253.76 CLP 154.16

5.481 DpA .98 RAp 194.73 ECC 1.2538

PO CST TIN INJ 2 LAT INJ 2 LONG

2230,6 -27.74 73.44

3525.1 -6.13 161.14

1927.3 -28.93 52.96

3303.7 -3.08 144.28

1628.3 -31.93 29.63

3175.3 -2.49 132.94

ORBIT DETERMINATION ACCURACY

ST 161.1 SR 527.6 SS 612.1

CRT .0644 CRS .6417 CST -.3357

LSA 776.9 MSA 257.4 SSA 96.8

EL1 327.9 EL2 160.7 ALF 88.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 18 1994 FLIGHT TIN( Its. DO ARRIVAL DATE JtN4 29 IRIS

NELIDCENTRIC CONIC

RL 147.23 LAL .DO

RP 255.42 LAp .30

RC 199.372 GL 3.78

PLAN(TOCENTMIC (OH1C

C3 15.45R VHL 3.R32

LNCH AZI4TH LNCH TIM(

90.00 12 19 48

90.00. 5 50

100.00 13 49 49

100.00 S 5R 9

110.00 15 ZZ T

110.00 T 40 18

DIFFERENTIAL CORRECTIONS

TOE -.0037 TRA -.2911

ROE -.3589 RNA -.0118

FDE .TTT4 FRA-1.5225

BOE .3589 SRA .2913

83.04 VL 35.438 GAL

DISTANCE 445.7|2 EARTH TO HANS

3.D4 AZL 89.5| HCA 136.79 SHA 1R$.TR ECC .24891 INC .4430 vl 30.280

19.45 TAP IRE.E4 RCA 14S.SS APO 248.03 V2 23.351

IS5.E7 (T( ZS.OT ZAC DS.ES (TC 255.75 CLF 153.16

LOL

LOP 219.65 VP 21.03J GAP T.iO AZP 90.32 TkL

5.8G ZAL 52.31 ZAF 15|.5T ITS tST.0R ZAIE

DLA 19.85 RAt.. 188.98 RAD G54T.Q V[L |1.698 PTH E.OG Vi4p 5.353 DpA 1.81 RAP SR4.D2 ECC 1.2344

L-I TIN( INJ LAT INJ I..QNG INJ RT ASC INJ AZIATH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2894.21 -EO.tG 85.74 Z.t3 91.85 19 59 55 ttEO.E -2T.70 73.19

418T.13 -2.31 IGT.9t 356.;9 91.77 $ 59 13 3StT.S -S.OT IS1.23

tiER.el -29.T0 61.37 t.89 93.51 14 18 49 1913.t -E8.89 51.66

3905.36 -1.05 150.91 355.1t9 60.11 8 4 14 3305.4 -5.02 144.37

2124.91 -33.34 38.99 2.49 9R.02 15 39 It 1924.R -31.87 19.36

5776.43 2.OR 159.90 354.05 3S.8T 8 43 14 3t78.4 -t.44 153.00

NIO-COURII( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT tSOl.O 8GR _O.s 843 749.8 ST 151.5 SR 5P3.t SS f_n.$

RRT .1011 RIIF -.OTTO RTF -.80SO CRT .0548 CRS .0315 CST -.3488

94TO.I Rt$ -.1443 R18 -.8911 L&A 784.5 NSA 259.1 SSA 95.6

IGS 2416.0 849 317.8 THA |O.Ol ELi 513.3 ELI 152.2 ALF 89.00

TC5 t.9730 BAt) .8135

RC3 .Slit FAU .18789

YC-lO.Sttl BSP 8281

K3 $.0199 FSP t3R8

LAUNCH DATE DEC 13 1944 FL|GHT TIN[ 198.00 ARRIVAL DATE JUL 1 1965

HA[LIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.08 VL

RP 233.09 LAp .27 LOP 210.83 rIP

RC 201.544 GL 3.44 C_P G.lt Z/_

PLAN(TOCENTR|C CA(_AIC

C3 15.364 VHL 3.R22

LNCH AZI4TH LI_H TIN[

9D.00 It 10 49

90.00 5 46 T

100.00 13 44 39

100.00 8 54 58

110.00 IS 19 46

110.00 T 38 tO

DIFFERENTIAL CGNRECTION8

TOE -.ODD? TMA -.tTOT TC3 t.9T?6 BAU .6230

RDE -.3547 RRA .0008 RC3 .554R FAU .19913

FOE .7933 FRA-I.GGTR FC-11.O43T BSP 6139

BOE .354Y BIA .2707 BC3 3.0292 FSP 2515

OIRTAN(E 449.$t8 EARTH TO MARS

33.403 GAL 3.00 AZL R9.59 14CA 137.77 Sl4A 193.17 ECC .t4681 INC .4048 Vl 30.260

tl.02T GAP 8.93 AZP 90.30 TAL 19.89 TAp IST.RG RCA 145.49 APO 240.85 v2 23.387

51.61ZAP 131.51 ET9 167.10 zAI[ 166.06 ETE 29.12 ZAC 94.50 ETC 255.75 CLP 152.13

DLA 19.75 RAL 138.13 flAO GS6T.8 V(L 11,695 PTH t.08 V_4p S.tt8 DPA 1.48 RAP 194.88 ECC 1.1532

L-I TIN( INJ LAT INJ LG04G INJ RT ARC INJ AD4TH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

2820.43 -28.25 83.33 2.01 99.0§ 12 ST 50 _tO.R -2T.67 74.T3

4130.31 -2.11 1WI.09 355.80 OI.T6 8 54 58 3530.3 -5.97 161.43

2518.23 -29.48 81.00 1.84 iS.T5 14 98 38 191R.2 -14.84 51.30

390e.15 -.99 151.0T 355.11 90.11 8 0 8 3306.1 -4.93 144.53

2220.64 -33.30 3T.SNS 1.49 99.11 15 59 4T 1610.8 -31.81 ZR.OS

377D.50 2.13 139.31 353.18 55.88 8 39 19 3178.5 -2.36 133.11

NID-Co4JIES[ EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY

SGT 1373.3 _ _T.8 IS3 TOT.8 ST 144.t SR SIR.2 93 G4Z.S

RRT .9344 R RF -.TIOQ RTF -.8851 CRT .0189 CRS .RE24 CST -.3825

1498.1 923 -.1589 R13 -.8922 LSA TRO.T MSA 191.1 SSA 9A.S

IN;| t413.8 3_ 513.0 THA 10.T9 EL! 518.3 EL2 144.2 ALP 89.ST

LA_CH DATE DEC 15 1964 FLIGHT TIN[ 200.00 ARRIVAL DATE JUL 3 IRiS

HELIOCENTRIC COMIC

RL 147.23 LAL .00 LOL D3.OG VL

RP 254.T1 LAP .24 L(_4 s 221.82 Vp

RC 203.699 GL 3.11 GP 6.39 2/4.

PLAN[TOCENTRIC COMIC

C3 15.317 VHL 3.914 DLA 19.62 RAL 13T.38 RAO 888T.4 V[L

LNCH AZ14TH LHCH T1NIE L-I TIN( INJ LAT INJ

90.00 12 9 13 tDl4.51 -28.13

90.00 5 41 36 4134.S4 -2,OT

100.00 13 42 54 2511.3R -29.$5

100.00 6 50 38 3912.01 -.O3

110.00 15 17 44 1215.$9 -33.25

110.00 ? 32 1T 3781.48 2.14

DIFFERENTIAL CCRRECT|ON9

TOE .0139 TWA -.2411TC3 3.0051 IAU .82TT

ROE -.3498 RMA .0144 RC3 .D055 FAU .t0543

FOE .903D FRA-l.B31D FC-11.6113 8SP T941

BIDE .35010RA .2415 9C3 3.0658 FSP tG3O

DISTANCE 452,959 EARTH TO MARS

33.$Tt GAL 3.iS AZL 08.88 Hr.A 138.75 SMA 192.5D ECC .24484 INC .344T VI 30.tSO

21.01R GAP 8.4T AZ! e JO.tT T/d. 20.31 TAP 139.04 RCA 145.43 Alto ESR.T3 vt 23.484

50.95 2AP 130.A3 (TR liT.|1 ZAE 19R,01 ETE 3t.IT ZAC iS.T5 ETC 255.74 CLP 151.07

11.992 PTH t.OI VHp .3.10T DPA 1.T4 RAP 194.92 SEE 1.1521

INJ LQNG IT ARC INJ AZNTH INJ TIN( PO CRT TIM INJ t LAT INJ t LONG

81.88 1.13 91.18 12 5l 7 1214.5 -27.A2 74.2T

168.34 354.94 81.T5 8 SO 33 3334.T -$.83 161.67

SO.ST 1.04 93.98 14 14 48 1911.4 -E8.TR 51.OT

151.t0 344.23 80,19 T 53 50 3311.0 -4.80 144.74

3T.58 .58 98.43 15 34 40 1G15.T -31.73 28.88

139.49 352.35 35.89 R 35 19 3181.5 -2.25 133.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 1389.81411 81)8.1 6G3 R9t1.1 ST 134.3 SR 511_4 S8 452.3

RRT sllSll RNI r -.T413 RTF -.OOTi CRT -.14Rt CRS .ROTS CST -.50T4

SG8 1499.t R93 -,tTOI HI3 -.8958 LSA 793.0 MSA 181.4 iDA 94.3

$41 2410.2 SG2 515.1THA 11.45 EL1 512.6 EL2 132.T ALF 92.36

LAUNCH DATE DEC 15 1944 FLIGHT TIN[ 209.00 ARRIVAL DATE JUt. S 1965

HELIOCENTRIC CONIC

RL 147.Z3 LAL .00

RP 234.35 LAP .tl

HC 205.83Y r_ t.TD

PLAN(TOCENTIUC CONIC

C3 15.255 K 3.90_ DLA 19.4D RAL 136.63 RAO 838T.6 _fEL

LNCH A_q4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ

90.00 12 8 2 tROT.14 -18.11

90.00 5 36 Sg 4140.Zl -1,89

100.00 13 41 33 2505.80 -_.91

100.00 S 46 10 3914.98 -.66

110.00 15 16 2 220D.97 -33.19

llO.O0 7 28 10 3TIS,SD t,39

DIFFERENTIAL CCNRECTION8

TOE .0046 TRA -.23R3 TC3 t.9585 9AU .6179

ROE -.3491 RflA .0175 RC3 .8541 FAU .2138t

FOE .8314 FRA-I.9773 FC-12.1340 9SP 8220

ROE .3462 BRA .23_ 8C3 3.0299 FSP 2804)

DISTANCE 459.90T

LOL 83.08 VL 33.341 GAL 4.01 AS5. 89.48 H CA

LOP ltt.O0 VP 11.012 GAP 8.02 AZP 90.93 TN.

GP 8.98 ZAL $0.31 ZAP 148.32 ITS 167.12 ZA(

EARTH TO MARS

139.74 SMA 192.D3 ECC .14197 INC .3236 Vl 30.260

tO.Tt TAP 160.45 RCA 145.37 APO 238.48 V2 23.441

187.55 (TE 36.79 ZAC 97.01 (TC 255.73 CLP 149.99

11.689 PTH 9.06 VHP 4.990 DPA Z.D4 RAp 194.95 ECC 1.2911

RT A$C INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

89.33 .16 91.58 11 $4 49 2107.1 -27.54 73.74

168.83 354.12 61.74 6 46 0 354D.2 -5.65 161.gg

60.07 .17 94.14 14 t3 I8 1905.6 -28.72 51.38

l§l.3§ 358.41 60.11 7 51 27 3317.0 -4.43 145.02

3T,14 350.70 9R.68 18 51 52 1610.0 -31.64 28.26

139.$T $31.51 55.89 8 31 15 3185.4 -2.10 133.44

NXD-COURIME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2340.6 $GR T91.8 _3 847.4 ST 131.3 SR 508.2 SS 670.8

RRT .fdI?7RRF -.7711RTF -.8833 CRT -.05?0 CR$ .8039 CST -.4447

1449.3 R_ -.184T R13 -.8931 LSA 803.9 MRA 264.0 SSA 91.7

$41 2395.2 $GZ 5|t.0 THA 12.59 ELI 508.2 EL2 131.0 ALF g0.90

tlOT



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE OEC 15 1964 FLIGHT TIM( 204.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC DISTANCE 460.Z74 EARTH TO MARS

RL 147.23 LAL .00 LOt. 83.08 VL 33.314 GAL 4.08 AZL 89.72 MCA 140.72 SMA 191.50 (CC .24120 INC .278g vl 30.260

RP 233.98 LAP .18 LOP 223.79 Vp 21.009 GAP §_57 AZP 90.22 TAL 21.10 TAP 161.83 RCA 145.31 Apo 237.69 v2 23.498

RC 207.938 GL Z.39 GP 8.98 ZAL 49.73 ZAP 149.18 (78 167.12 zA( 168.22 ETE 41.59 ZAC 97.28 ETC 255.72 CLP 148.67

pLAN[TOCEMTRIC CONIC

C3 13.200 VHL 3.899 DLA 19.28 RAL 135.93 MAD 8587.8 ¥(L !1.887 PTH 2.06 VHp 4.677 DPA 2.37 RAP 194.96 ECC 1.2501

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT 1HJ 2 LONG

90.00 12 ? 14 2799.81 -28.18 81.74 359.42 92.85 12 53 53 2198.8 -27.49 73.14

90.00 5 32 10 4148.91 -1.89 189.02 353.30 81.73 t 41 17 3546.9 -5.44 162.36

100.00 13 40 33 2497.93 -29.58 59.50 359.32 94.53 14 22 11 1697.9 -28.64 50.82

100.00 8 41 32 3925.01 -.45 151.98 552.82 80.11 7 46 55 3323.0 -4.43 145.35

110.00 15 14 39 2203.53 -33.13 36.65 358.83 98.96 15 51 22 1803,5 -31.53 27.79

110.00 7 23 58 3790.18 Z.58 !39.92 350.72 55.90 8 27 S 3190.2 -1.92 133.72

DIFFERENTIAL CCRRECTION8 M|O-COUR_[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0104 TRA -.2237 TC3 2.9421BAU .8149 $GT 2320.4 SGR 749.2 SG3 910.2 8T 128.1 SR 50Z.G SS 682.6

ROE -.3418 RRA .0424 RC3 ..?083 FAU .22323 RRT .?111RRF -.8003 RTF -.8821 CRT -.1363 CR8 .7934 CST -.5055

FOE .8421FRA-Z.1450 FC-12.7145 BSP 9157 Sr_ 2438.4 R23 -.2001 R13 -.8936 LSA 808.8 MSA 266.4 SSA 90.3

BOE .3417 BRA .2277 BE3 5.0262 FSP 2954 $411 2383.8 SGZ 512.7 THA 13.57 EL1 502.9 EL2 124.8 ALF 92.09

LAUNCH DATE DEC 15 1964 FLIGHT TIM( 206.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 235.82 LAp .15

RC 210.080 84. 2.01

PLANETOCENTRIC C(_IIC

C3 15.149 VHL 3.292

LNCM AZMTH LI_K:H TIM(

90.00 12 8 51

90.00 5 27 9

100.00 13 39 55

100.00 8 36 48

110.00 15 13 34

110.00 7 19 36

DIFFERENTIAL C_mRECT|ONS

TOE .0182 TRA -.2118

ROE -.$$99 RRA .0582

FOE .8505 FRA-2.5199

DOE .3373 BRA .2197

DISTANCE 463.958 EARTH TO MARS

L(X. 83.06 VL 33.287 GAL 4.10 AZL 89.78 HCA 141.72 SMA 191.01 ECC .23954 INC .2348 vl 30.260

LOP 224.78 VP 21.008 GAP 5.14 AZP 90.18 TAL 21.47 TAP 183.19 RCA 145.26 APO 236.76 V2 23.536

GP 7.30 ZAL 49.18 ZAP 147.00 (TS 187.12 zA( 168.82 ETE 47.15 ZAC 97.56 ETC 255.72 CLP 147.75

DLA 19.07 RAL 135.25 RAO 6567.8 Vl[L 11.685 PTH 2.08 VHP 4.767 DpA 2.73 RAP 194.96 ECC 1.2493

L-I TIME INJ LAT JMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2789.47 -28.15 91.08 358.60 93.19 12 53 20 2189.5 -27.41 72.47

4154.76 -1.42 189.48 35_.5t 61.72 6 36 24 3554.8 -5.19 162.81

2489.34 -29.53 56.97 358.49 94.86 14 21 2_ 1889.3 -28.54 50.20

3930.13 -.21 152.27 351.84 60.11 7 42 16 $330.1 -4.19 145.74

2198.33 -33.05 36.10 357.98 99.28 15 50 10 1596.3 -31.41 27.26

3795.90 2.79 140.22 349.96 55.92 6 22 52 3195.9 -1.70 134.01

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.Y143 BAU .8103 IM_T 2292.9 _ 790.7 SG3 953.8 ST 122.4 8R 497.0 88 694.0

RE3 .7858 FAU .23280 RRT .7323 RRF -.9263 RTF -.8800 CRT -.2182 CRS .7853 CST -.5620

FC-13.3039 BSP 8113 SGB 2421.9 R23 -.2165 R13 -.8938 LSA 813.8 MSA 271.0 SSA 88.8

BC3 3.0132 FSP 3112 SGI 2366.5 882 515.1 THA 14.72 ELI 497.7 EL2 119.3 ALF 93.27

L&UNCH DATE DEC 15 1984 FLIGHT TINE 208.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 235.25 LAP .11

RC 212.144 GL 1.80

PLANETO¢ENXRIE CONIC

C3 15.104 VML 3.886

LNCH AZMTH LNCH TIME

90.00 12 6 50

90.00 5 21 58

100.00 13 39 39

100.00 6 31 50

110.00 15 12 49

110.00 7 15 10

DIFFERENTIAL CORRECTIONS

TOE .OZS2 TRA -.2020

RDE -.3319 RRA .0752

FOE .8541 FRA-2.5037

BDE .3827 8RA .2155

DISTANCE 467.650 EARTH TO MARS

L04. 83.06 YL 33.261 GAL 4.15 AZL 89.81 HCA 142.71 8MA 190.54 ECC .237g7 INC .1868 Vl 30.260

LOP 225.77 VP 21.011 GAP 4.71 AZF 90.15 TAL 21.85 TAp 164.54 RCA 145.20 APO 235.89 V2 23.574

GP 7.85 ZAL 48.83 ZAP 145.79 (TS 167.t2 ZA[ 189.31 ET( 53.50 ZAC 97.85 (TC 255.71 CLP 146.55

OLA 18.83 RAL 134.60 RAO 8567.8 VEL 11.683 PTH 2.05 VHP 4.861DPA 3.11 RAP 194.94 ECC 1.2486

LoI TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.09 -28.11 80.30 357.80 93.57 12 53 9 2179.1 -27.32 71.72

4183.79 -1.13 169.98 351.75 61.70 6 31 22 5563.8 -4.90 185.51

2479.79 -29.47 58.16 357.68 95.25 14 20 59 1879.8 -28.44 49.51

3938.32 .06 152.72 351.09 60.11 7 3? 28 3538.3 -3.91 146.19

2188.34 -32.98 35.50 357.15 99.63 15 49 17 1588.3 -31.28 26.68

$802.54 3.05 140.57 349.23 55.94 8 18 33 3202.5 -1.44 134.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AccuRACY

TC3 2.8808 BAU .8052 SGT 2281.4 SGR 816.9 883 999.5 ST 120.6 SR 491.0 SS 704.5

RE3 .82?9 FAU .24293 RRT .7510 RRF -.8502 RTF -.8774 CRT -.3181CRS .7726 CST -.6232

FC-13.9188 BSP 8048 $88 2404.5 RZ3 -.2336 R13 -.8940 LSA 818.2 MSA 273.7 SSA 87.4

8C3 2.9974 FIP 3271 SGI 2347,6 SGZ 519.8 THA 15.98 EL1 492.6 (L2 114.2 ALF 94.70

LAUtACH DATE DEC 15 1964 FLIGHT TIM[ 210.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 232.88 LAP .08

RC 214.210 GL 1.17

PLAN(T_ENTRIC CONIC

C3 15.082 VHL 3.681

LNCH AZMTH LNCH TIM(

90.00 12 7 14

90.00 5 16 35

100.00 13 59 48

100.00 6 26 44

110.00 15 12 22

110.00 7 10 37

DZFFEMENTIAL CORRECTIONS

TDE .0318 TflA -.1946

ROE -.3267 RRA .0933

FOE .8518 FRA-2.8935

DOE .3282 8RA .2158

DISTANCE 471.373 EARTH TO MARS

LOL 83.06 VL 33.237 GAL 4.19 AZl. 89.86 HCA 143.71 SNA 190.11 ECC .23849 INC .1372 vl 30.260

LOP 228.77 VlP 21.015 GAP 4.28 AZP 90.11TAL 22.17 TAp 165.87 RCA 145.15 APO 235.06 V2 23.612

GP 8.01 ZAL 48.12 ZAp 144.54 ET8 167.tl ZAI[ 169.66 ETE 60.61 ZAC 98.16 ETC 255.70 CLP 145.34

DLA 18.55 RAL 133.97 RAO 6597.6 V[L 11.681PTH 2.05 VHp 4.550 DpA 3.53 RAP 194.90 ECC 1.2479

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2787.65 -28.08 79.47 357.02 93.99 12 53 21 2167.7 -27.21 70.90

4173.99 -.80 170.53 351.02 61.69 6 26 9 3574.0 -4.58 163.89

2489.26 -29.41 57.39 356.89 95.65 14 20 55 1869.3 -28.51 48.75

3947.61 .38 153.23 350.36 60.tl 7 52 32 5347.6 -3.60 146.71

2179.52 -32.88 34.83 358.34 100.01 15 48 41 1579.5 -31.13 26.03

3810.11 3.34 140.96 348.51 55.98 8 14 7 3210.1 -1.16 134.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.8394 BAU .5995 SGT 2225.2 $GR 857.6 $83 1046.4 ST 121.8 SR 484.7 ss 715.3

RC3 .8943 FAU .25311 flRT .7867 RRF -.8717 RTF -.8741 CRT -.4275 CR8 .7815 CST -.6847

FC-14.5481BSP 7965 9_ 2384.7 R23 -.2513 R13 -.8941 LSA 821.5 MSA 276.3 SSA 85.9

8C3 2.9789 FSP 3437 SG1 2325.8 SG2 526.8 THA 17.38 EL1 467.6 EL2 109.5 ALF 96.46

2108



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 15 1964

HEL10£ENTRIC CONIC

RL 147.23 LAL .00

RP 232.51 LAP .05

RC 218.258 ;L .73

PLAN(TOCENTR I C EON|C

C3 15. 024 VHL 3.878

LNCH &ZMTN LNCH TIM(

90.00 12 8 O

90.00 5 11 1

100.00 13 40 14

100.00 6 21 28

110.00 15 12 15

110.00 T 5 $•

FLIGHT TIN( 212.00 ARRIVAL DATE JUL 15 1985

DISTANCE 475.104 EARTH TO MARS

LOt. 83.0S VL 33.214 GAL 4.22 AZL 89.92 HCA 144.71 SMA 189.69 ECC .23509 INC .0831 vl 30.260

LOP 227.77 VP 21.023 GAP 3.8T AZP 90.07 TAL 22.48 TAp 167.19 RCA 145.10 APO 234.29 V2 23.650

GP 8.40 ZAL 47.85 ZAP 143.28 [T8 167.10 Z_E 166.83 ST( 68.36 ZAC 98.49 ETC 255.69 CLp 144.10

DLA 18.25 RAL 133.37 RAD 856T.S VEL 11.679 PTH 2.05 VHp 4.460 DpA 3.98

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM

1755.14 -28.00 ?8.56 356.25 94.44 12 53 55 2155.1

4185.37 -.43 171.17 350.30 61.69 6 20 46 3585.4

245•.72 -29.32 56.54 356.11 96.0• 14 21 12 1857.7

3658.02 .•3 153.80 349.65 60.12 7 Z• 26 3358.0

2186.85 -32.T4 34.10 355.53 100.43 15 48 24 1569.9

3618.65 3.68 141.41 34?.63 55.99 8 9 36 3218.7

RAp 194.64 (CC 1.2473

INJ Z LAT INJ 2 LONG

-27.09 70.01

-4.22 184.53

-28.17 47.92

-3.25 147.28

-30.96 25.33

-.83 135.20

OIFFERENTIAL _R(CTIONS

"TOE .0405 TRA -.1502 TC3 2.7687 BAU .3928

ROE -.5210 RflA .1129RC3 .9856 FAU .28370

FOE .8441 FNA-Z.8914 FC-15.1953 BSP •990

80( .3256 liRA .2212 BC3 2.9512 FSP 3610

NID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2102.9 SGR 903.6 SG3 1094.8 ST 125.Z SIR 478.0 SS 721.5

RRT .779• _ -.6909 RTF -.6898 CRT -.5285 CRS .•501CST -.7324

Sr_ 2382.5 R23 -.2692 R13 -.8942 LSA 824.4 MSA 279.2 SSA 84.4

SGI 2500.• SGZ 536.8 THA 18.96 EL1 462.8 EL2 105.2 ALF 98.28

LAUNCH DATE DEC 15 1_H_4 FLIGHT TIME 214.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC C(_IIC

RL 147.23 LAL .00

RP 232.14 LAP .0Z

RC 218.267 GL .IS

PLAN(TO£ENTRIC _IC

C3 14.989 _ 3.8•2

LNCH AZMTH LNCH TIN(

90.00 12 9 11

90.00 5 5 15

100.00 13 41 5

!00.00 6 16 Z

110.00 13 12 2•

110.00 • I R

DISTANCE 478.849 EARTH TO MARS

LQL 63.06 VL 33.193 GAL 4.26 AZL 89.97 HCA 145.71 SMA 189.31 [CC .25376 INC .0242 vl 30.260

LOP 228.T8 VP 21.03_GAP 3.46 AZP 9D.02 TAi_ 22.79 TAp 168.50 RCA 145.05 APO 233.56 V2 23.689

rrP 6.81 ZAL 47.21 Z_P 141.94 ET9 167.09 ZA( 169.80 ETE 76.48 ZAC 98.63 ETC 255.68 CLP 142.83

OLA 17.91 RAL 132.60 RAO 6567.9 V(L 11.678 PTH 2.05 VHp 4.365 DPA 4.47

L-I TIN( INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM

2741.50 -27.92 7?.ST 355.50 94.93 12 54 52 2141.5

4197.67 -.03 171.87 348.61 61.88 6 15 13 3596.0

2445.14 -_.23 55.62 355.35 66.55 14 21 50 1845.1

3_.57 1.12 154.44 348.97 60.13 7 22 11 3369.6

2156.29 -32.61 33.30 354.74 1_0.88 15 46 28 1559.3

3828.18 4.02 141.91 547.16 56.03 8 4 58 3228.2

DIFFERENTIAL CGRRECTION$

TOE .0513 TRA -.18TZ TC3 2.7310 BAU .5858

ROE -.3149 RRA .1340 RC3 1.042E FAu .27457

FOE .8277 FRA-3.0t_8 FC-15.6503 B_ 7789

ROE .3190 BRA .2302 BE3 Z.9231 F_P 3787

RAP 194.77 ECC 1.2467

INJ 2 LAT INJ 2 LONG

-28.94 69.04

-3.81 185.23

-28.02 47.02

-2.86 147.91

-30.76 24.57

-.46 135.70

ORBIT DETERMINATION ACCURACY

ST 132.0 SIR 470.7 SS 728.1

CRT -.6327 CRS .7374 CST -.T890

LSA 826.1 MSA 282.5 SSA 82.7

ELI 478.4 EL2 100.6 ALF 100.53

MID-COURSE EN(CUTION ACCURACY

SGT 2136.0 _ 954.8 SG3 1144.6

flRT .TR96 R li_ -.9079 RTF -.8646

2339.7 R23 -.2864 R13 -.6946

SGt 2_74.1 SG2 550.4 THA 20.71

LAUNCH DATE DEC 15 1964

HELIOCENTRIC CONIC

RL 14T.23 LAL .00

8P 231.T6 LAp -.02

RC 220._99 GL -.25

PLANETOCENTRIC CONIC

C3 14.958 VHL 3.N8

LNCH AZI4TH LNCM TIN(

90.00 12 10 45

90.00 4 59 18

100.00 13 42 18

100.00 G 10 24

110.00 15 12 58

110.00 G 56 13

FLIGHT TIM( 216.00 ARRIVAL DATE JUL 19 1935

DISTANCE 482.809 EARTH TO MARS

LOt. 83.08 VL 33.172 GAL 4.29 AZL 90.03 HCA 146.72 SMA 188.94 ECC .23252 INC .0121 vl 30.2G0

LOP 229.76 VP 21.044 GAP 3.08 AZ1P 99.R8 TAL 23.07 TAp 159.79 RCA 145.01 Apo 232.87 V2 23.T28

GP 9.25 ZAL 46.61 ZAP 140.59 (TS 167.08 ZAE 189.55 ETE 84.66 ZAC 99.19 ETC 255.&7 CLP 141.52

DLA 17.54 RAL 132.24 RAD 818T.8 VEL 11.677 PTN 2.05 VHP 4.274 DpA 4.99 RAp 194.68 ECC 1.2462

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2T26.Tt -27.63 •6.49 354.76 95.46 12 58 11 2126.7 -26.78 67.98

4211.82 .42 172.64 348.94 61.69 G 9 28 3611.6 -3.37 166.01

2431.47 -29.12 54.61 354.59 97.07 14 22 49 1831.5 -27.84 46.05

3662.30 1.56 155.14 348.31 80.14 T 16 46 3382.3 -2.43 148.81

214T.T9 -32.46 32.44 355.98 101.37 15 48 46 1547.8 -30.55 23.74

3638.T4 4.42 142.48 348.52 56.07 6 0 IZ 3238.? -.08 136.25

DIFFERENTIAL CCRRECTION$ RIO-COURSE EXECUTION ACCURACY

TOE .0629 TRA -.1871 TC3 2.fdD34 BAU .5785 SGT 2054.t $GR 1012.2 14;3 1196.0

ROE -.3080 RRA .156S RC3 1.1247 FAU .2RSTT RRT .T065 I_ -.9227 flTF -.6565

FOE .8025 FRA-3.3146 FC-16.5401BDP 7677 STM 2317.0 R23 -.3027 R13 -.8953

BIDE .3144 BRA .2442 BC3 2.0930 FDP 3965 SG1 2246.3 SGZ 567.9 THA 22.68

LAtJ4CH DATE DEC 15 1964 FLIGHT TINS 218.00

HELIOCENTRIC CONIC DISTANCE 486.362

RL 147.23 LAL .00 LOL 63.05 VL 33.153 GAL 4.32 AZL 90.09 HCA 147.73 SMA 188.60 (CC .23134

RP 231.36 LAp -.03 LOP 230.79 VP 21.056 GAP 2.97 AZP 69.92 TAL 23.34 TAp 171.0• RCA 144.97

RC 222.292 r,4_ -.78 GP 9.72 ZAL 46.43 ZAP 1_F9.19 ETS 187.08 ZNE 169.07 ETE 92.52 ZAC 99.58

PLANETOCE1MllRIC C_J41C

C3 14.929 VHL 3.864 OLA 17.13 RAL 131.71RAO 856T.8 VEL 1|.675 PTH 2.05 VHp 4.187 DPA 5.58

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAY INJ LONG INJ RT A_ INJ AZ14TH INJ TIM( PO CST TIM

90.00 12 12 42 2710.T2 -27.72 •5.34 354.02 96.03 12 ST 53 2110.7

90.00 4 53 4 4226.95 .91 173.48 348.29 61.70 6 3 31 3G2T.O

100.00 13 43 54 2416.S6 -26.99 53.53 355.85 97.62 14 24 10 1816.7

100.00 8 4 34 3996.25 2.03 155.90 347.67 60.17 7 11 10 3396.2

110.00 15 13 49 2135.30 -32.28 31.51 353.19 101.90 15 49 24 1535.3

110.00 G 51 8 3850.3• 4.87 /43.07 345.91 56.12 7 55 18 3250.4

DIFFERENT|AL CGRRI[CTIONS RI0-COURSE EXECUTION ACCURACY

TOE .0?48 TRA -.1904 TC3 2.5697 BAU .STOT SGT 2025.9 SGR 1075.3 $G3 1247.7

ROE -.3008 RRA .1613 RC3 1.2128 FAU .29T02 RRT ._OORRF -.9355 RTF -.6507

FOE .7720 FRA-3.5336 FC-17.224| 8SP 7581 _ 2_93.8 R23 -.3174 R13 -.6964

BOE .3100 BRA .2629 BE3 2.8595 FSP 4156 $4;1 2216.5 SG2 569.7 ?HA 24.89

ORBIT DETERMINATION ACCURACY

ST 141.8 SR 462.9 $$ 733.7

CRT -.•204 CRS .•256 CST -.7870

LSA 827.2 MSA 266.4 SSA 81.0

ELI 474.3 EL2 66.0 ALF 1D_.99

ARRIVAL DATE JUL 21 1965

EARTH TO MARS

INC .0904 vl 30.260

APO 232.23 V2 23.766

ETC 235.66 CLP 140.17

RAp 194.58 ECC 1.2457

INJ 2 LAT INJ 2 LONG

-26.59 86.85

-2.88 188.8§

-27.63 44.99

-1.96 149.38

-30.31 22.85

.38 136.85

OR21T OETERI4INATION ACCURACY

ST 154.2 SIR 454.8 SS 739.2

CRT -.7884 CRS .7109 CST -.7898

LSA 828.G MSA 290.3 SSA 79.1

ELI 471.4 EL2 g$.5 ALF $05.56

2109



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 23 1965

HELIOCEMTR|C CONIC

RL 147.23 LAL .00

RP 231.01 LAP -.08

RC 224.256 GL -1.34

PLAM(TOCENTRIC CONIC

C3 14.903 VHL 3.860

LNCH AZMTH LNCH 7|ME

90.00 12 15 4

90.00 4 46 37

100.00 13 45 52

100.00 5 58 30

110.00 15 15 0

110.00 6 48 52

DIFFERENTIAL CORRECTIONS

TDE .0877 TRA -.1961

RDE -.2925 RRA .2080

FDE .7285 FRA-3.7637

BDE .3054 8RA .2859

DISTANCE 490.168 EARTH TO MARS

LOL 83.06 VL 33.135 GAL 4.35 AZL 90.16 HCA 148.74 SMA 188.28 ECC .23023 INC .1555 vl 30.260

LOP 231.81 VP 21 074 GAP 2.28 AZP 89.87 TAL 23.58 TAp 172.33 RCA 144.93 Apo 231.62 v2 25.807

GP 10.22 ZAL 46.09 ZAp 137.76 ET8 167.07 ZAE 168.37 ETE 99.81 ZAC 99.99 ETC 255.65 CLP 138.79

DLA 16.68 RAL 131.20 RAD 6567.6 VEL 11.674 PTH 2.05 VHP 4.103 DpA 6.16 RAP 194.45 ECC 1.2453

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2693.47 -27.59 74.09 353.30 96.64 12 59 58 2093.5 -26.38 65.63

4243.43 1.44 174.40 347.67 61.72 5 57 21 3643.4 -2.35 167.77

2400.65 -28.84 52.37 353.11 98.22 14 25 53 1800.7 -27.40 43.86

4011.48 2.54 156.74 347.05 60.21 7 5 22 3411.5 -1.44 150.22

2121.77 -32.09 30.50 352.43 102.47 15 50 22 1521.8 -30.04 21.89

3863.13 5.35 143.74 345.31 56.19 7 50 15 3263.1 .87 137.52

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.5050 BAU .5630 SGT 1962.1SGR 1145.3 SG3 1300.8 ST 169.1 SR 445.8 SS 743.8

RC3 1.3076 FAU .30854 RRT .8002 RRF -.9465 RTF -.8413 CRT -.8427 CRS .6961CST -.7779

FC-17.9235 BSP 7468 SG8 2271.9 R23 -.3293 R13 -.8983 LSA 829.1MSA 295.4 SSA 76.9

BC3 2.8258 FSP 4342 SGI 2186.8 962 616.3 THA 27.39 EL1 468.9 EL2 86.6 ALF 108.58

LAUNCH DATE DEC 15 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC CC)NIC DISTANCE 493.968 EARTH TO MARS

RL 147.23 LAL .00 LOt. 83.06 VL 33.116 GAL 4.37 AZL 90.23 HCA 149.76 St4A 187.97 ECC .22918 INC .2260 V1 30.260

RP 230.62 LAp -.11 LOP 232.83 VP 21.092 GAP 1.90 AZP 89.80 TAL 23.81 TAp 173.58 RCA 144.89 Apo 231.06 VZ 23.847

RC 226.222 GL -1.94 GP 10.76 ZAL 45.78 2AP 136.29 ETS 167.07 ZAE 167.47 [TE 106.54 ZAC 100.42 ETC 255.64 CLP 137.37

PLANETOCENTR|C CON|C

C3 14.880 VHL 3.857 DLA 16.19 RAL 130.71RAO 6567.6 VEL 11.673 PTH 2.05 VHp 4.024 DpA 6.82 RAp 194.32 ECC 1.2449

LNCH AZMTH LNCH T[ME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

90.00 12 17 51 2674.89 -27.44 72.75 352.58 97.30 13 2 26 2074.9 -26.14 64.32

90.00 4 39 55 4261.33 2.02 175.40 347.06 61.75 5 50 57 3661.3 -1.77 168.77

100.00 13 48 14 2393.39 -28.67 51.11 352.38 98.86 14 27 58 1783.4 -27.15 42.64

100.00 5 52 13 4028.03 3.10 157.65 346.46 60.25 6 59 21 3428.1 -.88 151.13

110.00 13 16 32 2107.12 -31.87 29.41 351.66 103.07 15 51 39 1507.1 -29.74 20.85

110.00 6 40 24 3677.09 5.88 144.48 344.74 56.27 7 45 1 3277.1 1.41 138.25

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1008 TRA -.2056 TC3 2.4090 8AU .5552 SGT 1891.5 SGR 1221.9 863 1353.9 ST 186.0 SR 436.3 SS 748.2

ROE -.2834 RRA .2367 RC3 1.4090 FAU .32002 RRT .7986 RRF -.9558 RTF -.8293 CRT -.8829 CRS .6818 CST -.7570

FOE .6756 FRA-3.9965 FC-18.6189 DSP 7376 8G8 2251.8 R23 -.3379 R13 -.9011 LSA 829.8 MSA 301.1 SSA 74.5

BDE .3008 8RA .5135 BC3 2.7908 FSP 4538 SG1 2156.6 SG2 647.9 THA 30.24 EL1 467.2 EL2 81.6 ALF 111.31

LAUNCH DATE DEC 15 1964 FLIGHT T|ME 224.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.06 VL

RP 250.24 LAP -.15 LOP 235.85 VP

RC 228.159 GL -2,58 GP 11.33 ZAL

PLANETOCENTRIC CON|C

C3 14.861 VHL 3.855

LNCH AZMT_ LNCH TIME

90.00 12 21 3

90.00 4 32 56

100.00 13 51 1

100.00 5 45 39

110.00 15 18 25

110.00 6 34 44

DIFFERENTIAL CORRECTIONS

TOE .1143 TRA -.2186 TC3 2.3035 BAU .5461

ROE -.2730 RRA .2678 RC3 1.5184 FAU .33164

FDE .6081FRA-4.2359 FC-19.3202 DSP 7293

8DE .2959 8RA .3458 9C3 2.7589 FSP 4730

DISTANCE 497.780 EARTH TO MARS

33.102 GAL 4.40 AZL 90.30 HCA 150.78 8NA 187.69 ECC .22820 INC .3003 Vl 50.260

21.113 GAp 1.53 kiP 89.74 TAL 24.03 TAp 174.81RCA 144.86 Apo 230.52 V2 23.887

45.50 ZAp 134.77 ETS 167.07 ZAE 166.38 ETE 112.06 ZAC 100.88 ETC 255.62 CLP 135.92

OLA 15.65 RAL 130.24 RAD 6567.6 VEL 11.672 FTH 2.05 VHp 3.948 OpA 7.51 RAp 194.1P_ECC 1.2446

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2654.90 -27.26 71.32 351.86 97.99 13 5 18 2054.9 -25.87 62.93

4280.71 2.64 176.46 346.47 61.80 5 44 17 3680.7 -1.15 169.86

2364.78 -28.46 49.77 351.65 99.54 14 30 25 1764.8 -26.85 41.54

4046.07 3.71 158.64 345.88 60.32 6 53 6 3446.1 -.27 152.12

2091.28 -31.62 28.25 350.90 103.72 15 53 16 1491.3 -29.41 19.74

3892.33 6.45 145.28 344.18 56.36 7 39 37 3292.3 1.99 139.04

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1815.7 $GR 1306.2 SG3 1407.7 ST 204.8 SR 425.7 SS 752.4

RRT .7888 RRF -.9637 RTF -.8145 CRT -.9130 CRS .6664 CST -.7269

SGB 2236.7 R23 -.3418 R13 -.9054 LSA 830.1MSA 308.2 SSA 71.8

SGI 2129.4 962 684.6 THA 33.48 EL1 466.2 EL2 76.3 ALF 114.40

LAUNCH DATE DEC 15 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 29 1965

DISTANCE 501.605 EARTH TO MARS

85.06 VL 33.087 GAL 4.42 AZL 90.38 HCA 151.81 SMA 187.43 ECC .22726 INC .3801 Vl 30.260

TOE .1288 TRA -.2339 TC3 2.1900 BAU .5425

ROE -.2611 RRA .3019 RC3 1.6363 FAU .34331

FOE .5255 FRA-4.4883 FC-20.0221 9SP 7214

DOE .2910 9RA .3820 BC3 2.7338 FSP 4920

176.03 RCA 144.83 APO 230.02

117.00 ZAC 101.38 ETC 255.61

NELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL

RP 229.86 LAP -.18 LOP 234.87 VP 21.134 GAP 1.17 AZP 89.66 TAL 24.22 TAp V2 23.927

tiC 230.076 GL -3.26 GP 11.95 ZAL 45.26 ZAP 133.22 ETS 167.08 ZAE 165.15 ETE CLP 134.42

PLANETOCENTRIC _|C

CS 14.844 VHL 3.853 DLA 15.06 RAL 129.78 RAD 6567.6 VEL 11.672 PTH 2.05 VHp 3.877 DpA 8.26 RAp 194.01ECC 1.2445

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 24 41 2633.43 -27.04 69.78 351.15 98.74 13 8 34 2053.4 -25.56 61.45

90.00 4 25 39 4301.71 3.32 177.66 345.91 61.96 5 37 21 3701.7 -.47 171.03

100.00 13 54 12 2544.75 -28.23 46.32 350.92 100.26 14 33 16 1744.7 -26.52 39.94

100.00 5 38 49 4065.62 4.37 159.72 345.33 60.40 6 46 35 3465.6 .40 153.19

110.00 15 20 40 2074.18 -31.54 26.99 350.14 104.41 15 55 14 1474.2 -29.04 18.54

110.00 6 28 SO 3908.95 7.08 146.16 343.65 56.47 7 33 59 3309.0 2.62 139.91

DIFFERENTIAL C.CRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1736.2 SGR 1398.9 SG3 1462.0 ST 225.5 SR 414.2 SS 757.6

RRT .7766 RRF -.9703 RTF -,7965 CRT -.9360 CRS .6508 CST -.6861

SGB 2229.6 R23 -.3391 R13 -.9117 LSA 831.3 MSA 317.3 SSA 68.7

SG1 2108.2 862 725.8 THA 37.17 ELI 466.3 EL2 70.5 ALF 117.69

2110



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19641

LAUNCH DATE DEC 13 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.06 VL

RP 229.47 LAP -.21 LOP 233.90 vP

RC 231.975 GL -5.99 GP 12.60 ZAL

PLAMETOCENTRIC CONIC

C3 14.832 VHL 3.831DLA 14.41RAL 129.33 RAD 6567.6 VEL 11.671PTH

DISTANCE 503.442 EARTH TO MARS

53.073 GAL 4.43 AZL 90.47 HCA 152.83 SMA 187.18 ECC .22638 INC .4637 vl 30.260

21.138 GAP .81AZP 89.39 TAL 24.40 TAp 177.23 RCA 144.80 APO 229.53 V2 23.968

45.05 ZAp 131.62 ETS 167.09 ZAE 163.73 ETE 121.22 ZAC 101.91ETC 233.59 CLP 132.89

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 12 28 46 2610.33 -26.79 68.14 330.43

90.00 4 18 1 4324.43 4.05 178.93 345.36

100.00 13 37 48 2325.17 -27.96 46.78 350.19

100.00 S 31 40 4086.83 5.08 160.89 344.79

110.OO 15 23 17 2055.69 -31.02 25.85 34g.38

110.00 6 22 40 5927.07 7.78 147.13 343.15

DIFFERENTIAL CORRECTIONS

2.05 VHp 5.810 DpA 9.07 RAp 193.84 ECC 1.2441

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

99.52 13 12 16 2010.5 -23.20 59.83

61.95 5 30 6 3724.4 .26 172.29

101.03 14 36 32 1723.2 -26.13 38.44

60.50 6 39 47 3486.8 1.12 134.33

105.15 13 57 33 1455.7 -28.63 17.26

56.60 7 28 7 3327.1 3.31 140.86

ORBIT DETERMINATION ACCURACY

ST 246.9 SR 401.9 SS 764.0

CRT -.9515 CRS .6366 CST -.6411

LSA 833.4 MSA 327.6 SSA 65.2

EL1 467.1EL2 63.3 ALF 120.98

TOE .1425 TRA -.2541TC3 2.0832 BAU .5380

ROE -.2474 RRA .3387 RC3 1.7621FAU .33488

FDE .4274 FRA-4.7307 FC-20.7021BSAP 7177

BOE .2836 BRA .4234 BC3 2.7133 FSP 5114

MID-COURSE EXECUTION ACCURACY

SGT 1650.1 SGR 1499.5 SG3 1515.0

RRT .7382 RRF -.9758 RTF -.7731

Sr,8 2229.6 R23 -.3294 R13 -.9200

SGt 2092.0 SG2 771.2 THA 41.40

LAUNCH DATE DEC 15 1964 FLIGHT TIME 230.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC DISTANCE 509.291

RL 147.23 LAL .00 LOL 83.06 VL 33.059 GAL 4.45 AZL 90.56 HCA 153.86 SMA 186.93 ECC .22553

RP 229.09 LAp -.25 LOP 236.93 VP 21.183 GAP .46 AZP 89.50 TAt. 24.56 TAp 178.42 RCA 144.78

RC 233.848 GL -4.78 GP 13.31ZAL 44.89 ZAp 129.98 ETS 167.11ZAE 162.20 ETE 124.83 ZAC 102.48

PLANETOCENTRIC CONIC

C3 14.826 VHL 3.830 DLA 13.71RAL 128.90 RAO 6567.6 YEL 11.671PTN 2.05 VHp 3.748 DpA 9.93

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 12 35 19 2585.34 -26.50 66.38 349.71

90.00 4 10 1 4349.03 4.83 180.31 344.84

100.00 14 1 52 2299.94 -27.64 43.12 349.48

100.00 S 24 9 4109.86 5.85 162.17 344.28

110.00 15 28 19 2035.72 -30.65 24.21 348.61

110.00 6 18 12 3946.84 8.50 148.18 342.86

DIFFERENT] AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1366 TRA -.2779 TC3 1.9269 BAU .5559 SGT 1561.2 SGR 1609.0 SGS 1566.9

RDE -.2318 RRA .3785 RC3 1.8968 FAU .36377 RRT .7326 RRF -.9804 RTF -.7435

FOE .3134 FRA-4.9788 FC-21.3§89 BSP 7188 .S_ 2241.9 R23 -.3109 R13 -.9305

BDE .2798 8RA .4695 BC3 2.7039 FSP 5309 SG1 2086.9 SG2 819.2 THA 46.18

INJ AZMTH INJ TIME PO CST TIM

100.36 13 16 24 1983.5

62.06 5 22 30 3749.0

101.85 14 40 12 1699.9

60.63 6 32 39 3509.9

105.93 16 0 14 1435.7

56.77 7 21 59 3346.8

EARTH TO MARS

IMC .5581 Vl 30.260

Apo 229.11 V2 24.009

ETC 233.38 CLP 131.32

RAp 193.66 ECC 1.2440

INJ 2 LAT INJ 2 LONG

-24.80 38.12

1.06 173.66

-25.73 36.84

1.90 153.61

-28.16 15.89

4.07 141.89

ORBIT DETERMINATION ACCURACY

ST 269.3 SR 388.8 SS 772.7

CRT -.9608 CRS .6255 CST -.5891

LSA 887.6 MSA $39.8 SSA 61.4

EL1 469.0 EL2 61.9 ALF 124.34

LAUNCH DATE DEC 15 1964 FLIGHT TIME 232.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC

RL 147.28 LAL .00

RP 228.70 LAP -.28

RC 253.708 GL -3.64

PLANETOCEMTRIC CONIC

C3 14.823 VHL 3.850

LNCH AZMTM LNCH TIME

90.00 12 38 22

90.00 4 1 $6

100.00 14 6 24

100.00 5 16 13

110.00 13 29 43

110.00 6 9 24

DIFFERENTIAL CORRECTIONS

TOE .1706 TRA -.SOS1

ROE -.21S3 RRA .4224

FOE .1758 FRA-5.2319

8DE .2732 BRA .3210

DISTANCE 513.132 EARTH TO MARS

LOL 83.06 VL 33.047 GAL 4.46 AZL 90.66 HCA 134.90 SMA 186.75 ECC .22477 INC .6375 vl 30.260

LOP 287.96 VP 21.210 GAp .12 AZP 89.40 TAL 24.70 TAp 179.39 RCA 144.76 Apo 228.70 V2 24.049

GP 14.07 ZAL 44.76 ZAp 128.30 ETS 157.13 ZAE 160.35 ETE 127.89 ZAC 103.10 ETC 235.36 CLP 129.72

DLA 12.93 RAL 128.48 RAO 6567.6 VEL 11.671PTH 2.05 VHP 3.690 DpA 10.83 RAp 193.47 ECC 1.2A40

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2538.83 -26.16 64.50 348.98 101.24 13 21 1 1958.9 -24.35 36.30

4373.69 3.68 181.81 344.34 62.21 3 14 32 3773.7 1.92 175.15

2274.90 -27.28 43.35 348.72 102.72 14 44 19 1674.9 -25.26 35.13

4134.88 6.69 163.36 343.79 60.80 6 25 9 3384.9 2.74 156.99

2014.13 -30.24 22.68 347.83 106.76 16 3 19 1414.1 -27.65 14.43

3968.41 9.30 149.33 342.20 $6.96 7 13 32 3368.4 4.89 143.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7806 8AU .5370 SGT 1470.2 SGR 1729.0 SG3 1618.2 ST 292.8 SR 374.7 SS 785.5

RCS 2.0421FAU .37668 RRT .6983 RRF -.9842 RTF -.70§9 CRT -.9656 CRS .6181CST -.3275

FC-21.9980 BSP 7226 508 2269.6 R23 -.2823 R13 -.9432 LSA 845.0 XSA 334.7 SSA 57.2

BC3 2.7094 FSP 5488 SG1 2097.2 S62 867.6 THA 51.56 EL1 471.4 EL2 62.3 ALF 127.74

LAUNCH DATE DEC 15 1984 FLIGHT TIME 234.00 ARRIVAL DATE AUG 6 1963

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LCX. 83.06 VL

RP 228.31 LAP -.31 LOP 239.00 VP

RC 237.33¥ GL -6.36 GP 14.89 ZAL

PLANETOCENTRIC CONIC

C3 14.838 VHL 3.831

LMCM AZMTH LNCH TIME

90.00 12 45 $6

90.00 3 32 43

100.00 14 11 26

100.00 5 7 53

110.00 13 33 ST

110.00 6 Z 12

DIFFERENTIAL CORRECTIONS

TOE .1917 TRA -.3279 TCS 1.6482 BAU .5437

ROE -.1887 RRA .4736 RC3 2.2058 FAU .388§0

FOE -.0154 FRA-3.3190 FC-22.8788 BSP 7172

BDE .2690 BRA .3760 BC3 2.7318 FSP 5598

DISTANCE 517.025 EARTH TO MARS

33.035 GAL 4.47 AZL 90.77 HCA 155.94 SMA 186.53 ECC .22403 INC .7649 Vl 30.260

21.239 GAP -.22 AlP 89.30 TAL 24.82 TAp 180.76 RCA 144.74 APO 228.32 V2 24.090

44.68 ZAp 126.58 ETS 167.19 2AE 158.79 ETE 130.51 ZAC 103.76 ETC 255.54 CLP 128.07

DLA 12.09 RAL 128.06 RAD 6§67.6 VEL 11.671 pTH 2.03 VHp 3.637 DpA 11.84 RAp 193.29 ECC 1.2441

L-I TIME INJ LAX ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2330.14 -23.76 62.49 348.25 102.17 13 26 6 1930.1 -23.83 54.36

4404.63 6.60 183.44 343.87 62.40 5 6 7 3804.6 2.85 176.77

2247.91 -26.86 41.45 347.97 103.63 14 48 34 1647.9 -24.72 33.31

4162.10 7.59 163.07 343.33 61.00 6 17 15 3562.1 3.66 158.A9

1990.78 -29.77 21.01 347.05 107.64 16 6 48 1390.8 -27.07 12.86

3991.99 10.17 130.60 341.76 57.19 7 8 44 3392.0 5.78 144.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1391.S S_ 1866.7 SG3 1674.4 ST $24.4 SR 337.9 SS 808.6

RRT .6397 RRF -.9874 RTF -.6637 CRT -.9516 CRS .6183 CST -.4200

SG_ 2328.3 R23 -.2430 R13 -.9572 LSA 839.3 MSA 382.2 SSA 31.3

SG_ 2142.8 SG2 911.1THA 57.16 ELi 477.2 EL2 74.8 ALF 132.05
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

Zl12A

LAUNCH GATE DEC 15 1964 FLIGHT TIME 236.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC COaNIC DISTANCE 520.908 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 33.024 GAL 4.48 AZL 90.88 HCA 156.98 SMA 186.34 ECC .22333 INC .8820 vl 30.260

RP 227.92 LAP -.35 LOP 240.04 vP 21.269 GAP -.55 AZP 89.19 TAL 24.93 TAp 181.90 RCA 144.73 APO 227.96 v2 24.132

RE 239.350 GL -7.56 GP 15.77 ZAL 44.65 ZAp 124.82 ETS 167.25 ZAE 156.94 ETE 132.73 ZAC 104.48 ETC 255.51 CLP 126.39

PLANETOCENTRIC CONIC

C3 14.849 VHL 3.853 OLA 11.15 RAL 127.85 RAD 6567.6 9EL 11.672 pTH 2.05 VHp 3.590 DpA 12.90 RAP 193.10 £CC 1.2444

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 50 5 2499.14 -25.30 60.34 347.51 103.16 13 31 44 1899.1 -23.24 52.28

90.00 3 43 17 4436.14 7.59 185.23 343.42 62.64 4 57 13 3836.1 3.86 178.53

100.00 14 17 1 2218.72 -Z6.38 39.42 347.22 104.60 14 54 0 1618.7 -24.11 31.35

100.00 4 59 1 4191.79 8.56 166.74 342.90 61.25 6 8 53 3591.8 4.66 160.12

110.00 13 37 58 1965.44 -29.23 19.23 346.26 108.57 16 10 43 1365.4 -26.42 11.17

110.00 3 34 34 4017.83 11.12 152.00 341.36 57.47 7 1 32 3417.8 6.76 145.63

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2008 TRA -.3676 TC3 1.4656 8AU .5530 8GT 1294.3 SGR 2006.5 SG3 1718.1 ST 343.8 SR 345.4 SS 833.2

ROE -.1639 RRA .5250 RC3 2.3690 FAU .39764 RRT .3934 RRF -.9898 RTF -.5986 CRT -.9327 CRS .6303 CST -.3625

FOE -.1904 FRA-5.7567 FC-23.1830 8SP 7423 SG8 2387.7 RZ3 -.1977 R13 -.9700 LSA 879.3 M$A 395.5 SSA 47.2

8DE .2591BRA .6409 BC3 2.7857 F SP 5775 SGt 2189.3 SG2 953.0 THA 63.62 EL1 479.1 EL2 89.4 ALF 134.85

LAUNCH DATE DEC 15 1964 FLIGHT TIME 238.00 ARRIVAL DATE AUG 10 1965

HEkIOEENTRIC CONIC

RL 147.23 LAL .00 LOL 83.06 VL

RP 227.53 LAp -.38 LOP 241.09 VP

RC 241.142 GL -8.66 gP 16.73 ZAL

PLANETOCENTRIC CONIC

C3 14.878 VHL 3.857

LNCH AZMTH LNCH TIME

90.00 12 58 50

90.00 3 33 13

100.00 14 23 12

100.00 4 49 34

110.00 15 42 50

110.00 3 46 25

DIFFERENTIAL CORRECTIONS

TOE .2087 TRA -.4101 TC3 1.2789 BAU .5663

ROE -.1347 RRA .5820 RC3 2.5434 FAU .40599

FOE -.3887 FRA-5.9945 FC-23.6233 BSP 7748

8DE .2484 8RA .7120 Be3 2.8468 FSP 5945

DISTANCE 524.802 EARTH TO MARS

33.014 GAL 4.48 AZL 91.01HCA 158.02 SMA 186.17 ECC .22267 INC 1.0103 VI 30.260

21.300 GAp -.87 AZP 89.06 TAL 25.02 TAp 183.04 RCA 144.71 Apo 227.62 VZ 24.173

44.66 ZAp 123.02 ET8 167.33 ZAE 154.99 ETE 134.63 ZAC 1_5.27 ETC 255.48 CLP 124.68

DLA 10.13 RAL 127.24 RAD 6567.6 VEL 11.673 pTH 2.05 VHp 3.548 DpA 14.04 RAp 192.93 ECC 1.2449

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2465.64 -24.76 58.03 346.76 104.19 13 37 56 1865.6 -22.57 50.05

4470.51 8.66 187.19 343.01 62.93 4 47 45 3870.5 4.96 180.46

2187.13 -23.82 37.24 346.45 105.61 14 59 39 1587.1 -23.43 29.26

4224.26 9.62 168.57 342.49 61.56 5 59 59 3624.3 5.75 161.92

1937.94 -28.62 17.32 345.45 109.54 16 15 8 1337.9 -25.69 9.37

4046.21 12.16 153.55 340.98 57.80 6 53 51 3446.2 7.82 147.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1205.2 SGR 2159.0 SG3 1758.5 ST 362.6 SR 336.0 SS 866.8

RRT .5113 RRF -.9919 RTF -.5121 CRT -.8964 CR3 .6646 CST -.3010

8G8 2472.6 R23 -.1480 R13 -.9808 LSA 909.2 MSA 409.0 SSA 42.9

SGt 2267,4 SG2 986.2 THA 70.17 EL1 481.4 EL2 112.2 ALF 137.42

LAUNCH _ATE _EC 15 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 12 1965

EARTH TO MAR3

SNA 186.01ECC .22205 INC 1.1514 vl 30.260

TAp 184.16 RCA 144.71Apo 227.31V2 24.214

ETE 136.26 ZAC 106,12 ETC 255.45 CLR 122.93

HELIOCENTRIC CO_IC DISTANCE 528.707

RL 147.23 L&L .00 LOL 83,06 VL 33.005 GAL 4.48 AZL 91.15 HCA 159.07

RP 227.14 LAP -.41 LOP 242.14 VP 21.333 GAP -1.18 AZP 88.92 TAL 25.09

RE 242.914 GL -9.83 GP 17,76 ZAL 44.74 ZAp 121.18 ETS 167.42 ZAE 152,94

PLANETOCENTRIC CONIC

C3 14.924 VHL 3.863 DLA 8.49 RAL 126.83 RAD 6567,_6 VEL 11.675 PTH 2.05 VHp 3.512 DpA 15,26 RAp 192.76 ECC 1,2456

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 4 16 2429.36 -24.13 55.56 346.00 105.28 13 44 46

90.00 3 22 30 4508.15 9.81 189.35 342.63 63.31 4 37 38

100.00 14 30 0 2152.86 -25.17 34.90 345.67 106.68 15 5 53

100.00 4 39 28 4259.89 10.77 170.59 342.13 61.95 5 50 27

110.00 15 48 15 1908.02 -27.92 15.27 344.64 110.57 16 20 3

110.00 5 37 43 4077.49 13.29 155.27 340.65 58.21 6 45 40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2153 IRA -.4575 TC3 1.0820 8AU .5855 SGT 1128.2 8GR 2323.8 SG3 1793.7

ROE -.1000 RRA .6443 RC3 2.7279 FAU .41317 RRT .4005 RRF -.9933 RTF -.3995

FDE -.6146 FRA-8.2200 FC-23.9681 8SP 8167 SGB 2583.2 R23 -.0990 R13 -.9886

8DE .2374 BRA .7902 8C3 2.9347 FSP 6100 SG1 2377.4 SG2 1010.5 THA 76.52

PO C3T TIM INJ 2 LAT INJ 2 LONG

1829.4 -21.80 47.67

3908.2 6.15 182.38

1552.9 -22.64 27.01

3659.9 6.94 163.90

1308.0 -24.87 7.43

3477.5 8.99 148.81

ORBIT DETERMINATION ACCURACY

ST 380.9 SR 332.0 35 909.9

CRT -.8351 CRS .7162 CST -.2386

LSA 950.6 MSA 422.0 SSA 38.6

EL1 484.5 ELZ 143.6 ALF 139.68

LAUNCH DATE DEC 15 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 226.73 LAP -.44

RE 244.666 GL -11.17

PLANETOCENTRIC CONIC

C3 14.990 9HL 3.872

LNCH AZMTH LNCH TIME

90.00 13 12 27

90.00 3 10 57

100.O0 14 37 31

100.00 4 28 34

110.00 15 54 16

110.00 5 28 19

DIFFERENTIAL CORRECTIONS

TOE .2197 TRA -.3091

RDE -.0573 RRA .7145

FOE -.8807 FRA-6.4470

BDE .2270 BRA .8773

LOL 83.06 VL

LOP 243.19 VP

GP 18.88 ZAL

DISTANCE 532.623 EARTH TO MARS

32.997 GAL 4.48 AZL 91.31HCA 160.12 SMA 185.86 ECC .22146 |NC 1.3064 vl 30.260

21.366 GAp -1.49 AZP 88.77 TAL 25.15 TAp 185.26 RCA 144.70 Apo 227.02 V2 24.256

44.89 ZAp 119.30 ETS 167.54 ZAE 150.81ETE 137.65 ZAC 107.06 ETC 255,41 CLP 121.14

DLA 7.74 RAL 126.40 RAO 6567.6 VEL 11.678

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME

2389.96 -23.40 52.91 345.23 106.41 13 52 17

4549.53 11.07 191.74 342.30 63.77 4 26 47

2115.59 -24.42 32.39 344.89 107.80 15 12 47

4299.14 12.02 172.84 341.81 62.42 5 40 13

1875.41 -27.12 13.07 343.81 111.65 16 25 32

4112.08 14.52 157.19 340.36 58.71 6 36 51

MID-CoURSE ExECuTION ACCURACY

TC3 .8759 BAU .6120 SGT 1069.4 S_ 2505.7 $G3 1825.2

RC3 2.9258 FAU .41945 RRT .2604 RRF -.9949 RTF -.2579

FC-24.2230 88p 8657 SGB 2724.4 R23 -.0550 R13 -.9933

8C3 3.0541 FSP 6212 SG1 2524.2 SG2 1025.0 THA 82.40

PTH 2.05 VHp 3.483 DpA 16.57 RAP 192.62 ECC 1.2467

PO CST TIM INJ 2 LAT INJ 2 LONG

1790.0 -20.93 45.11

3949.5 7.46 184.92

1515.6 -21.75 24.60

3699.1 8.23 166.09

1275.4 -23.94 5.35

3512.1 10.27 150.67

ORBIT DETERMINATION ACCURACY

ST 397.6 SR 338.1 SS 968.5

CRT -.7379 CRS .7835 CST -.1748

LSA 1010.6 MSA 433.6 SSA 34.2

ELI 487.6 EL2 186.1 ALF 141.23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 15 1964

HELIOCEN1 RID CONIC

RL 147.23 LAL .00

RP 226.56 LAP -.48

RC 246.398 GL -12.63

PLANETOCENTRIC C04qlC

C3 15.083 YHL 3.884

LNCfl AZMTH LNCH TIME

90.00 13 21 28

90.00 2 58 27

100.00 14 45 50

100.00 4 16 47

110.00 16 0 56

110.00 5 18 7

2115k

FLIGHT lINE 244.0Elf ARRIVAL DATE AUG 16 1965

DISTANCE 536.549

LOt- 83.06 VL 32.989 GAL 4.48 AZL 91.48 HCA 161.17 SMA

LOP 244.24 VP 21,402 GAp -1.80 AZP 88.60 TAL 25.18 T_p

GP 20.10 ZAL 45,11 ZAp 117.38 ETS 167.69 ZAE 148.59 ETE

EARTH TO MARS

165.73 ECC .22091 INC 1.4795 V1 30.260

186.36 RCA 144.70 APO 226.76 V2 24.297

138.84 ZAC 108.08 ETC 255.36 CLP 119.32

DLA 6.34 RAL 125.97 RAD 6567.6 VEL 11.682 pTH 2.05 VHp 3.461DpA 17.99

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2347.02 -22.55 50.05 344,46 107.60 _ 14 0 35 1747.0

4595.25 12.43 194.41 342,02 64.35 4 15 2 3995.2

2074.93 -23.54 29.68 344.10 108.97 15 20 25 1474.9

4342.57 13.37 175.35 341.55 63.01 5 29 9 3742.6

1839.76 -26.20 10.71 342.98 112.78 16 31 36 1239.8

4150.51 15.67 159.36 340.13 59.32 6 27 18 3550.5

RAp 192.50 ECC 1.2482

INJ 2 LAT INJ 2 LONG

-19.93 42.36

8.88 187.53

-20.74 22.01

9.65 168.54

-22.89 3.12

11.66 152.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2219 TRA -.3651 TC3 .6628 BAU .6454 $GT 1037.3 SGR 2701.1 SG3 1847.9

ROE -.0066 RRA .7916 RCS 3.1312 FAU .42378 RRT .0940RRF -.9959 RTF -.0906

FOE-1.1720 FRA-6.S325 FC-24.3236 BSP 9262 SGB 2693.4 R23 -.0191RI3 -.9958

BDE .2220 BRA .9726 BC3 3.2005 FSP 6307 SG1 2703.1 SG2 1031.9 THA 87.58

LAUNCH DATE DEC 15 1964 FLIGHT TIME 246.00

HELIOCENTRIC C_IC DISTANCE 540.486

RL 147.23 LAL .00 LOL 63.06 VL 32.981 GAL 4.47 AZL 91.67 HCA 162.23 SMA

RP 223.97 LAp -.31 LOP 243.30 VP 21.438 GAp -2.09 AZP 88.41 TAt. 25.21 TAp

RC 248.110 GL -14.25 GP 21.43 ZAL 43.42 ZAp 115.43 (TS 167.86 ZAE 146.28 ETE

PLANETOCENTRIC CONIC

C3 13.212 VHL 3.900 DLA 4.79 RAL 125.51RAO 6567.6 VEL 11.687 PTH 2.06 VHp

LNCH A2MTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME

90.00 13 31 26 2300.06 -21.55 46.97 343,88 108.83 14 9 46

90.00 2 44 30 4846.03 13.91 197.40 341.82 65.08 4 2 16

100.00 14 55 2 2030.42 -22.53 26.76 343.30 110.19 15 26 52

100.00 4 3 53 4390.90 14.85 178.18 341.35 63.75 5 17 6

110.00 16 6 27 1800.66 -25.15 8.16 342.14 113.95 16 38 27

110.00 5 6 59 4193.42 17.34 161.81 339.97 80.07 6 16 53

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2189 TRA -.6278 TC3 .4391BAU .6862 SGT 1037.9 SGR 2914.1 363 1862.5

RDE .0548 RRA .6778 RCS 3.3436 FAU .42629 RRT -.0919 RRF -.9968 RTF .0959

FOE-1.4971 FRA-6.8420 FC-24.2601BSP 9977 SG8 3093.4 R23 .0089 R13 -.9968

BDE .2256 BRA 1.0792 BC3 3.3743 FSP 6368 SGI 2915.9 SG2 1032.9 THA 92.14

ORBIT DETERMINATION ACCURACY

ST 413.2 SR 360.1 ss 1039.7

CRT -.6102 CRS .8536 CST -.1189

LSA 1088.1MSA 443.2 SSA 50.0

EL1 493.2 EL2 239.0 ALF 141.37

ARRIVAL DATE AUG 18 1965

EARTH TO MARS

185.60 ECC .22039 INC 1.6725 vl 30.260

187.44 RCA 144.70 APO 226.51 V2 24.339

139.86 ZAC 109.21ETC 255.30 CLP 117.46

3.448 DpA 19.51 RAp 192.42 ECC 1.250A

PO CST TIM [NJ 2 LAT INJ 2 LONG

1700.1 -16.78 39.39

4046.0 10.43 190.45

1430.4 -19.58 19.21

3790.9 11.20 171.29

1200.7 -21.70 .71

3593.4 13.23 155.11

ORBIT DETERMINATION ACCURACY

ST 424.9 SR 404.1 SS 1127.0

CRT -.4723 CR3 .9131CST -.0792

LSA 1188.3 MSA 448.6 SSA 26.1

EL1 503.5 EL2 300.6 ALF 138.04

LAUNCH DATE DEC 15 1964 FLIGHT TIME 246.00 ARRIVAL DATE AUG 20 1965

HELIOCENIRIC CONIC

RL 147.23 LAL .DO

RP 225.58 LAP -.54

RC 249.603 ¢L -16.05

PLANEIOCENTRIC CONIC

C3 15.389 VHL 3.923

LNCH AZNTH LNCH TIME

gO.DO 13 42 30

90.00 2 29 52

100.00 15 5 16

lO0.O0 3 49 47

110.00 16 16 47

110.00 4 54 45

DIFFERENTIAL CORRECTIONS

TDE .2118 TRA -.6949

ROE .1302 RRA .9756

FDE-1.8597 FRA-7.0155

BDE .2486 ORA 1.1978

DISTANCE 544.453 EARTH TO MARS

LOL 83.06 VL 32.975 GAL 4.47 AZL 91.89 HCA 163.29 SMA 185.49 ECC .21990 INC 1.8902 vl 30.260

LOP 246.57 VP 21.475 GAP -2.36 AZP 88.19 TAL 25.21 TAp 188.51 RCA 144.70 Apo 226.28 V2 24.381

GP 22.69 ZAL 45.84 Zkp 113.48 ETS 168.07 ZkE 143.68 ETE 140.73 ZAC 110.45 ETC 255.23 CLP 115.60

DLA 3.06 RAL 125.02 RAD 6567.6 VEL 11.695 FTH 2.06 VHp 3.443 DpA 21.15 RAp 192.39 ECC 1.2533

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2248.47 -20.38 43.64 342.91 110.10 14 19 59 1648.5 -17.46 36.16

4702.80 15.51 200.80 341.71 66.01 3 48 I5 4102.6 12.14 193.75

1981.50 -21.34 23.61 342.51 111.44 15 38 16 1381.5 -18.24 16.19

4445.01 16.45 181.40 341.26 64.68 5 3 32 3843.0 12.91 174.40

1757.63 -23.93 3.41 341.31 115.17 16 46 3 I157.7 -20.34 358.11

4241.62 18.95 164.61 339.91 61.01 6 5 27 3641.6 14.94 157.79

MID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .2123 BAU .7353 SGT 1075.4 SGR 3147.6 SG3 1867.9 ST 434.4 SR 475.9 98 1232.9

RC3 3.3677 FAU .42672 RRT -.2733 RRF -.9975 RTF .2775 CRT -.3448 CRS .95A2 CST -.0530

FC-24.0063 BSP 10787 SGB 3328.2 R23 .0289 RI3 -.9971 LSA 1315.5 MSA 452.0 SSk 22.4

BC3 3.5740 FSP 6378 SG1 3162.9 SG2 1029.5 THA 95.97 EL1 530.4 EL2 365.9 ALF 127.58

LAUNCH DATE DEC 15 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 225.19 LAp -.58

RC 251,477 GL -18.06

PLANETOCENTR1C CONIC

C3 13.629 VHL 3.953

LNCH AZHTH LNCH TIM(

90.00 13 54 52

90.00 2 13 17

lO0.OD 15 16 43

100.00 3 34 6

110.00 16 26 9

110.00 4 41 10

DIFFERENTIAL CORRECTIONs

TOE .1960 TRA -.7696

ROE .2228 RRA 1.0861

FDE-2.2572 FRA-7.1603

BDE .2981BRA 1.3312

DISTANCE 548.389 EARTH TO MARS

LOt. 83.06 VL 32.969 GAL 4.46 AZL 92.14 HCA 164.36 ,T_AA 185.39 ECC .21943 INC 2.1371 vl 30.260

LOP 247.43 VP 21.3!3 GAP -2.68 AZP 87.94 TkL 25.20 TAp 189.56 RCA 144.71APO 226.07 V2 24,423

GP 24.49 ZAL 46.39 ZAP 111.45 ET8 168.32 ZAE 141.39 ETE 141.47 ZAC 111.83 ETC 255.14 CLP 113.69

DLA 1.11RAL 124.49 RAD 6567.6 VEL 11.705 pTH 2.06 VHp 3.450 DpA 22.92 RAp 192.43 ECC 1.2572

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2191.51 -19.00 40.03 342.15 111.40 14 3I 24 1391.5 -15.93 32.70

4766.75 17.24 204.70 341,71 67.I8 3 32 43 4166.7 14.00 197.52

1927.46 -19.96 20.20 341.74 112.72 15 48 51 1327.5 -16.71 12.91

4506.02 18.19 185.10 341.28 65.86 4 49 12 3906.0 14.77 177.97

1710.15 -22.52 2.44 340.48 116.42 16 54 39 1110.1 -18.79 355.30

4296.11 20.72 167.83 339.97 62.18 3 52 46 3696.1 16.83 160.88

MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.0197 BAU .7925 SGT 1152.0 SGR 3402.4 SG3 1861.5 ST 440.8 SR 579.2 SS 1356.6

RC3 3.7928 FAU .42455 RRT -.4364 RRF -.9980 RTF .4404 CRT -.2563 CRS .9779 CST -.0517

FC-23.5174 BSP 11697 SGB 3592.1 R23 .0428 R13 -.9971 LSA 1471.4 MSA 452.8 SSA 19.1

BE3 3.7929 FSP 6339 SG1 3443.0 SG2 1024.3 THA 99.23 ELI 601.0 EL2 410.7 ALF 111.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 252.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC COt, liE

RL 147.23 LAL .00 LOL 83,06 VL

RP 224.80 LAp -,61 LOP 248.50 VP

RC 253.132 GL -20.33 GP 26.25 ZAL

PLANETOCENTRIC CON|C

C3 15.955 VHL 3.g94

LNCH AZMTH LNCH TIME

90.00 14 8 48

go.o0 1 54 42

100.00 15 29 38

100.00 3 16 33

110.00 16 36 44

110.00 4 25 57

DIFFERENTIAL CORRECTIONS

TDE .1712 TRA -.8569 TC3 -.2661BAU .8544

RDE .3298 RRA 1.2053 RC3 3.9967 FAU .41733

FDE-2.6430 FRA-7.2303 FC-22.6455 BSP 12866

8DE .3716 8RA 1.4789 BC3 4.0056 FSP 6330

DISTANCE 552.354 EARTH TO MARS

32.964 GAL 4.45 AZL 92.42 HCA 165.43 SMA 185.30 ECC .21899 INC 2.4204 vl 30.260

21.553 GAP -2.94 AZP 87.66 TAL 25.18 TAp 190.60 RCA 144.72 Apo 225.87 V2 24,465

47.09 ZAp 109.43 ET$ 168.61 ZAE 138.80 ETE 142.09 ZAC 113.36 ETC 255.02 CLP 111.77

DLA -1.08 RAL 123.gl RAD 6567.6 VEL 11.719 pTH 2.06 VHp _.470 DpA 24.84 RAp 192.56 ECC 1.2626

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2128.19 -17.38 36.08 341.44 112.71 14 44 16 1528.2 -14,16 28.89

4839.41 19.10 209.22 341.88 68.69 3 15 21 4239.4 16.03 201.89

1867.43 -18.34 16.48 341.01 114.03 16 0 46 1267.4 -14.94 9.33

4575.41 20.06 189.40 341.47 67.37 4 32 48 3975.4 16.82 182.10

1657.43 -20.89 359.22 339.69 117.69 17 4 21 1057.4 -17.02 352.24

4358.18 22.64 171.64 340.20 63.68 5 38 35 3758.2 18.92 164.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1271.6 8GR 5661.7 $G31831.3 ST 443.1SR 708.6 SS 1479.7

RRT -.5774 RRF -.9984 RTF .5813 CRT -.2414 CRS .9895 CST -.1008

8GB 3876.2 R23 .0529 R13 -.9971 LSA 1639.0 MSA 448.6 SSA 16.4

$G1 3740.6 SG2 1016.3 THA 102.26 EL1 721.0 EL2 422.6 ALF 103,19

LAUNCH DATE DEC 15 1964 FLIGHT T|ME 254.00 ARRIVAL DATE AUG 26 1965

HELIO(ENTRIC CONIC

RL 147.23 LAL .00 L(X. 83.06 VL

RP 224.41 LAP, -.64 LOP 249.58 VP

RC 254.766 GL -22.90 GP 28.20 ZAL

PLANETOCENTRIC CC_NIC

C3 16.401VHL 4.050

LNCH AZNTH LNCH TIME

90.00 14 24 3g

90.00 1 33 37

100.00 15 44 19

100.00 2 56 38

110.00 16 48 44

110.00 4 8 42

DIFFERENTIAL CORRECTIONS

TOE .1408 TRA -.9462 TC3 -.4913 8AU .9287

ROE .4714 RRA 1.3510 RC3 4.2069 FAU .40857

FOE-3.0986 FRA-7.3040 FC-Zl.5664 B_P 13977

8DE .4920 8RA 1.6494 9C3 4.2355 FSP 6160

DISTANCE 556.330 EARTH

32.959 GAL 4.43 AZL 92.75 HCA 166.50 SMA 185.21 ECC .21858 INC

21.593 GAP -3.21AZP 87.33 TAL 25.14 TAp 191.63 RCA 144.73 APO

47.97 ZAp 107.39 ETS 168.96 ZAE 136.11ETE 142.61 ZAC 115.07 ETC

TO MARS

2.7487 vl 30.260

225.70 v2 24.506

254.87 CLP 109.82

OLA -3.57 RAL 123.25 RAD 6567.7 VEL 11.738 pTH 2.07 VHP 3.506 DpA 26.93 RAP 192.80 ECC 1.2699

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2057.38 -15.47 31.77 340.80 114.02 14 58 56 1457.4 -12.10 24.71

4922.80 21.07 214.54 342.26 70.64 2 55 40 4322.8 18.24 207.01

1800.36 -16.43 12.41 340.34 115.33 16 14 20 1200.4 -12.89 5.41

4855.05 22.07 194.46 341.97 69.31 4 14 13 4055.0 19.05 186.96

1598.69 -18.99 355.72 339.96 118.97 17 15 23 998.7 -14.98 548.90

4429.48 24.72 176.14 340.67 65.61 5 22 31 3829.5 21.22 168.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 1413.2 S_ 3965.2 SG3 1794.8 ST 449.1 SR 886.2 Ss 1635.4

RRT -.6767 RRF -.9989 RTF .6801 CRT -.2501CRS .9954 CST -.1579

SGB 4209.5 R23 .0578 R13 -.9971 LSA 1860.4 MSA 447.5 SSA 13.7

SG14086.7 SG2 1009.6 THA 104.46 EL1 895.5 EL2 430.4 ALF 99.42

LAUNCH DATE 0EC 15 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CC_NIC

RL 147.23 LAL .00

RP 224.02 LAP -.67

RC 256.380 GL -25.82

PLANETOC[NTRIC CONIC

C3 17.017 VNL 4.125

LNCH AZMTH LNCH TIME

go.o0 14 42 57

g0.00 I 8 18

100.00 16 I 16

100.00 2 33 41

110.00 17 2 34

110.00 3 48 53

DIFFERENTIAL CORRECTIONS

TOE .0976 TRA-1.0468 TC3 -.7064 8AU 1.0119

ROE .6477 RRA 1,5199 RC3 4.3914 FAU .39549

FOE-3.5648 FRA-7.3197 FC-20.1209 BSP 13185

80E .6§50 8RA 1.8454 8C3 4.4482 F SP 5920

LAL_CH DATE DEC 15 1964

DISTANC E 560.316 EARTH TO MARS

LOL 83.06 VL 32.954 GAL 4.42 AZL 93.13 HCA 167.57 SMA 185.14 ECC .21819 INC 3.1539 vl 30.260

LOP 250.66 vP 21.634 GAp -3.47 AZP 86.94 TAL 25.08 TAp 192.65 RCA 144.74 APO 225.54 v2 24.548

GP 30.36 ZAL 49.08 ZAp 105.34 ETS 169.38 ZAE 133.32 ETE 143.05 ZAC 116.98 ETC 254.68 CLP 107.85

DLA -6.38 RAL 122.50 RAD 6567.7 VEL 11.764 PTH 2.08 VHp 3.562 OpA 29.20 RAp 193.18 ECC 1.2800

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1977.39 -13.20 26.9g 340.28 115.28 15 15 55 1377.4 -9.68 20.08

5019.70 23.12 220.91 342.94 73.18 2 32 58 4419.7 20.60 213.14

1724.78 -14.18 7.93 359.79 116.59 16 30 1 1124.8 -10.49 1.07

4747.54 24.16 200.53 342.58 71.85 3 52 49 41_7.5 21.46 192.78

1532.86 -16.78 351.90 338.33 120.23 17 28 7 932.9 -12.64 345.24

4512.23 26.94 181.55 341.46 68.12 5 4 5 3912.2 23.73 173.85

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 1581.1 SGR 4295.1 SG3 1738.2 ST 459.6 SR 1107.8 SS 1799.6

RRT -.7514 RRE -.9991RTF .7544 CRT -.3134 CRS .9980 CST -.2546

SGB 4576.9 R23 .0600 R13 -.9973 LSA 2116.2 MSA 445.4 SSA 11.4

$G1 4465.5 SG2 1003.4 THA 106.31 EL1 1118.8 EL2 432.2 ALF 98.72

FLIGHT TIME 258.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 223.63 LAp -.71

RC 257.974 GL -29.14

PLANETOCENTRIC CONIC

C3 17.877 VHL 4.228

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 4 33 1885.88 -10.48

90.00 O 40 41 5134.08 25.16

1OO.OO 16 21 11 1638.65 -11.50

100.00 2 8 45 4856.53 26.27

110.00 17 18 42 1458.53 -14.18

110.00 3 25 43 4609.41 29.23

DIFFERENTIAL CORRECTIONS

TOE .0388 TRA-1.1598 TC3 -.9081BAU 1.t032

ROE .8661RRA 1.7155 RC3 4.5259 FAU .376g3

FOE-4.0133 FRA-7.2540 FC-18.2339 BSP 16566

BDE .8669 BRA 2.0708 8C3 4.6161FSP 5629

DISTANCE 564.310 EARTH TO MARS

LOi. 83.06 VL 32.951 GAL 4.40 AZL 93.59 HCA 168.65 SMA 185.08 ECC .21783 INC 3.5926 vt 30.260

LOP 251.74 VP 21.676 GAP -3.73 A ZP 86.48 TAL 25.01 TAp 193.66 RCA 144.76 APO 225.39 V2 24.590

GP 32.77 ZAL 50.47 ZAp 103.29 ETS 169.87 ZAE 130.41ETE 143.42 ZAC 119.13 ETC 254.43 CLP 105.86

DLA °9.59 RAL 121.62 RAD 6567.7 VEL 11.801 pTH 2.09 VHp 3.644 DpA 31.68 RAP 193.75 ECC 1.2942

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21.65 339.97 116.46 15 35 59 1285.9 -6.84 14.86

228.67 344.00 76.56 2 6 15 4534.1 23.06 220.62

2.94 339.44 117.78 16 48 3D 1038.6 -7.69 356.22

207.94 343.69 75.20 3 27 41 4256.5 23.98 199.89

347.71 337.87 121.43 17 43 1 858.5 -9.92 341.20

188.18 342.69 71.43 4 42 32 4009.4 26.42 180.12

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 1770.1SGR 4845.8 SG3 1655.7 ST 481.6 SR 1375.1 $5 1959.7

RRT -.8069 RRF -.9993 RTF .8095 CRT -.4215 CRS .9992 C$T -.3853

9GB 4971.6 R23 .0604 R13 -.9975 LSA 2401.5 MSA 442.8 SSA 9.4

9G1 4870.5 $G2 997.3 THA 107.86 ELI 1391.6 EL2 431.5 ALF 99.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 260.00 ARRIVAL _ATE 9EP 1 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOt. 83.06 YL

RP 223.24 LAF -.74 LOP 252.82 VP

RC 259.547 GL -32.94 GP 35.45 ZAL

PLANETOCENTRIC CO_lIC

C3 19.102 VHL 4.371

LNCH AZMTH LNCN TIME

90.00 15 30 30

gO.O0 0 6 1

100.00 16 43 15

100.00 1 34 16

110.00 17 37 38

110.00 2 38 3

DIFFERENTIAL CORRECTIOI48

TOE -.0377 TRA-1.2880 TC3-1.0774 BAU 1.2035

ROE 1.1416 RRA 1.9474 RC3 4.9876 FAU .35231

FDE-4.4267 FRA-7.0965 FC-18.9762 BSP 18096

BDE 1.1422 BRA 2.3348 BC3 4.7125 FSP $260

DISTANCE 568.312 EARTH TO MAR9

32.947 GAL 4.36 AZL 94.15 HCA 169.73 SMA 185.02 ECC .21749 INC 4.1485 vl 30.260

21.718 GAp -3.99 AZP 85.92 TAL 24.92 TAp 194.66 RCA 144.78 APO 225.26 V2 24.632

52.19 ZAp 101.26 ETS 170.45 ZAE 127.38 ETE 143.74 ZAC 121.54 ETC 254.11CLP 103.87

DLA -13.25 RAL 120.57 RAD 6567.8 VEL 11.853 pTH 2.10 VHp 3.761DpA 34.38 RAp 194.55 ECC 1.3144

L-I TIME |NJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT |NJ 2 LONG

1779.00 -7.17 15,33 339.99 117.47 16 0 29 1179.0 -3.44 8.84

5272.02 26.99 238.35 345.57 81.08 1 33 53 4672.0 25.48 230.01

1938.86 -6.27 357.29 339.40 118.83 17 10 54 938.9 -4.36 350.68

4987.40 28.21 217.18 345.33 79.69 2 57 24 4387.4 26.50 208.80

1373.79 -11.12 343.05 337.68 122.53 18 0 31 773.8 -6.75 336.68

4723.23 31.45 196.46 344.52 75.87 4 16 49 4125.2 29.19 187.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1974.5 _ 3019.9 863 1545.7 ST 523.5 SR 1693.1 58 2107.6

RRT -.8473 RRF -.9994 RTF .8498 CRT -.§487 CRS .9997 CST -.5274

SC_ 3394.3 R23 .0593 RI3 -.9977 LSA 2719.5 MSA 440.9 SSA 7.7

861 5302.2 SG2 992.2 THA 109.13 ELI 1720.9 EL2 431.1ALF 100.27

LAUNCH DATE DEC 15 1964 FLIGHT T]NE 262.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.08 YL

RP 222.83 LAP -.77 LOP 253.91 VP

RC 261.100 GL -37.29 GP 38.45 ZAL

PLAN(TOCENTRIC CONIC

C3 20.892 VHL 4.371

LNCN AZMTH LNCH TIME

90.00 16 4 26

90.00 23 18 11

100.00 17 18 40

100.00 0 93 34

110.00 18 1 42

110.00 2 24 1

DIFFERENTIAL CGRRECTIONS

TDE -.1391 TRA-I.4389 TC3-1.2073 BAU 1.3177

ROE 1.4989 RRA 2.2334 RC3 4.5608 FAU .32278

FD(-4.7860 FRA-8.8484 FC-13.3758 BSP 19601

BOE 1.5053 BRA 2.6588 BC3 4.7179 FSP 4760

DISTANCE 572.321

32.945 GAL 4.36 AZL 94.84 HCA 170.82 SMA

21.762 GAP -4.23 AZP 85.23 TAt. 24.82 TAp

54.32 ZAp 99.26 ET$ 171.13 ZAIE 124.23 ETE

EARTH TO MARS

184.97 ECC .21717 INC 4.8358 vl 30.260

195.64 RCA 144.80 ApO 225.14 V2 24.674

144.02 ZAC 124.26 ETC 253.68 CLP 101.86

DLA -17.43 RAL 119.28 RAD 6567.8 VEL 11.928 PTH 2.12 VHp

L-! TINE IMJ LAT ZNJ LONG INJ RT ASC INJ AZI4TH INJ TIME

1649.67 -3.06 8.26 340.60 118.16 16 31 56

5443.98 28.19 250.77 347.70 87.19 24 48 55

1419.82 -4.31 350.67 339.91 119.61 17 39 20

5149.06 29.62 228.98 347.60 85.74 2 19 23

1275.61 -7.48 337.78 337.95 123.45 18 22 57

4866.03 33.31 207.01 347.13 81.85 3 45 7

MID-COURSE EXECUTION ACCURACY

SGT 2195.5 Sr_ 5433.5 SG3 1410.2

RRT -.8780 RRF -.9998 RTF .8801

SG8 5860.3 R23 .0574 RI3 -.9979

SG1 5776.4 SG2 988.4 THA 110.15

3.924 DpA 37.33 RAp 195.67 ECC 1.3438

PO CST TIM INJ 2 LAT INJ 2 LONG

1049.7 .73 1.63

4844.0 27.50 242.18

819.8 -.34 344.14

4549.1 28.71 220.29

675.6 -3.03 331.52

4266.0 31.83 198.10

ORBIT DETERMZNATION ACCURACY

ST 594.1 SR 2078.6 SS 2233.9

CRT -.6728 CRS .9999 CST -.6612

LSA 3077.5 MSA 439.7 SSA 6.3

EL1 2118.4 EL2 431.3 ALF 101.36

LAUNCH OATE DEC 1501964 FLIGHT TIN( 264.00 ARRIVAL OAT( 9EF 5 1965

MELIC_ENYRIC CONIC DISTANCE 576.338 EARTH TO MARS

RL 147.29 LAL .00 LOt. 83.06 VL 32.942 GAL 4.35 AZL 95.71HCA 171.90 9HA 184.93 ECC .21687 INC 5.708? vl 30.260

RP 222.47 LAP -.80 LOP 255.01VP 21.805 GAp -4.46 AZP 84.55 TAL 24.71 TAp 196.61RCA 144.85 APO 225.04 V2 24.716

RC 262.693 GL -42.28 GP 41.79 ZAL 56.91 ZAp 97.32 ETS 171.93 ZAE 120.95 ETE 144.29 ZAC 127.30 ETC 253.11CLP 99.84

PLANETOCENTRIC CONIC

C3 23.594 VHL 4.857 DLA -22.16 RAL 117.65 RAD 6568.0 VEL 12.040 PTH 2.15 VHp 4.156 DpA 40.54 RAp 197.19 (CC 1.3883

LNCH AZMYH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

90.00 16 31 58 1479.54 2.43 358.76 342.31 118.22 17 16 37 879.5 6.18 352.10

90.00 22 17 41 5673.04 27.81 267.49 350.21 95.54 23 52 14 5073.0 28.29 258.86

100.00 17 57 21 1268.47 .81 342.35 341.41 119.88 19 18 30 668.5 4.78 335.82

100.00 23 54 58 5359.35 29.66 244.39 350.39 93.93 25 24 18 4759.3 29.89 235.79

110.00 18 32 34 1158.11 -3.03 331.59 339.01 124.06 18 51 52 558.1 1.46 325.39

110.00 1 40 11 5042.48 34.18 220.70 350.56 89.89 3 4 14 4442.5 33.79 211.48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2662 TRA-1.6149 TC3-1.2762 BAU 1.4452 S4;T 2422.3 SGR 5873.2 8G3 1243.3 ST 693.4 SR 2518.4 9S 2306.0

ROE 1.9604 RRA 2.5886 RC3 4.4003 FAU .28845 RRT -.9004 RRF -.9996 RTF .9023 CRT -.7681CRS 1.0000 CST -.7623

FOE-5.0192 FRA-6.4622 FC-10.5104 BSP 21199 _ 6353.1 R23 .0547 R13 -.9961 LSA 3456.4 MSA 441.1 SSA 5.1

8DE 1.9784 BRA 3.0511 BC3 4.5816 FSP 4162 S_1 6276.1 SG2 986.3 THA 110.91 EL 1 2575.8 EL2 434.1 ALF 102.30

LAUNCH DATE DEC 13 1964 FLIGHT TIM( 266.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC C_IIC DISTANCE 580.360 EARTH TO NARS

RL 147.23 LAL .00 LOt. 83.06 VL 32.940 GAL 4.31AZL 96.83 HCA 172.99 SHA 184.90 ECC .21659 INC 6.8546 vl 30.260

RP 222.08 LAP -.83 LOP 256.10 VP 21.830 GAP -4.71AZP 83.20 TN. 24.59 TAp 197.58 RCA 144.85 APO 224.95 V2 24.758

RC 264.143 GL -47.96 GP 43.49 ZAL 60.02 ZAp 93.48 ETS 172.88 Z_E 117.55 ETE 144.58 ZAC 130.68 ETC 252.35 CLP 97.89

PLANETOCENTRIC C_IC

C3 27.861 VHL 5.278 DLA -27.56 RAL 115.53 RAD 6568.1VEL 12.218 PTH 2.20 VHp 4.490 DpA 43.98 RAp 199.23 ECC 1.4583

LNCH AZMTH LNCH TIlE L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 28 53 1160.59 12.37 340.60 347.11 115.68 18 48 13 560.6 15.72 333.33

90.00 20 23 52 786.06 22.05 317.42 351.19 108.22 20 36 58 186.1 24.34 309.50

100.00 19 8 49 1031.51 8.74 $29.24 345.22 118.70 19 26 1 431.5 12.51 322.47

100.00 22 26 37 5678.41 25.95 267.30 352.48 105.38 24 I 16 5078.4 27.81 259.19

110.00 19 17 14 1005.07 2.82 323.60 341.59 124.08 19 33 59 405.1 7.27 317.35

110.00 0 38 37 3277.61 32.72 236.85 334.26 100.51 2 6 35 4677.6 33.82 229.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4211TRA-l.8267 TC3-1.2673 BAU 1.5840 SGT 2646.0 SGR 6308.1 SG3 1040.6 ST 812.9 SR 2985.5 SS 2277.3

RDE 2.9493 RRA 3.0308 RC3 4.0594 FAU .24256 RRT -.9165Rf_ -.9997 RTF .9184 CRT -.8311CRS 1.0000 CST -.8284

FOE-5.0228 FRA-5.8899 FC3-7.5372 B_P 23141 SCAB 6640.6 R23 .0318 R13 -.9983 LSA 3815.g NSA 446.1 SSA 4.2

BDE 2.3838 BRA 3.5387 BC3 4.2526 FSP 3510 S_1 6769,2 SG2 988.2 THA 111.51 EL1 3062.7 EL2 440_6 ALF 103.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEE 13 |884 FLIGHT TIN( 268.00 ARRIVAL DATE SEP 9 1995

HELIO£EMTRIC C(_IIC

RL 147.R3 LAL .OO

RP 221.70 LAP -.87

RC R65.639 GL -54.41

PLAN(TOCENTRIC CONIC

C3 35.011 VHL 5,$17

LNCH AZ14TH LNCH TIM(

71.17 18 52 26

106.83 21 17 21

71.17 16 5E 28

106.83 21 37 28

110.00 20 $S 26

110.00 22 53 37

DIFFERENTIAL CCRNECT|QNS

TOE -.1158 111A-E.I041 TCS-l.t887 BALI 1.7639

RDE'S.5471 RRA 3.8478 RCS S.STS4 FAU .18508

FDE-4.?6OT FRA-5.1880 FCS-4.8218 B94P 24433

SO( 3.4032 BRA 4.8110 BCS 3.7679 FSP 2678

DISTANCE 584.386 EARTH TO MARS

LO(. 83.06 VL 32.939 GAL 4.28 AZL 98.42 HCA 174.08 SlSA 184.88 ECC .21834 INC 8.4232 Vl 3O.ZSO

LOP 257.20 VP 21.895 GAP -4.94 AZP 81.62 TAL 24.45 TAp 198.53 RCA 144.88 APO 224.87 V2 24.799

GP 49_55 ZAL 63.70 ZAP 93.77 ETS 173.93 ZAE 114.06 ETE 144.92 ZAC 134.38 ETC 251.33 CLP 95.82

DLA -33.57 RAL 112.86 RAO $588.4 VEL 12.505 PTH 2.26 VHP 4.986 DPA 47.60 RAP 201.96 ECC 1.5763

L-5 TIME INJ LAT 5NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT INJ Z LONG

1485.08 18.81 8.08 351.77 118.33 17 17 51 865.1 22.44 .68

5864.48 56.82 278.$5 351.78 118.32 23 15 10 5264.5 22.45 271.15

1465.06 _8.11 S.D8 331177 118.33 17 17 11 685.1 22.44 .88

5664.48 58.62 278.35 355.78 118.32 23 15 10 5264.5 22.45 271.15

705.OO 13.97 $07.53 348.17 521.52 21 7 11 105.0 18.04 300.76

5698.31 23.80 287.66 354.48 115.29 24 8 29 5092.5 27.00 259.98

NID-COUfl$1[ EX(CUTSON ACCURACY ORBIT DETERHIHAT5ON ACCURACY

SGT 2883.2 SGR 6809.9 SG$ 819.0 ST 946.2 SR 34_3.7 ss 2131.1

RRT -.9294 RRF -.9997 RTF .9314 CRT -.87D8 CR8 1.0000 CST -.8701

SG8 7395.1 R23 .0481 R13 -.9986 LSA 4168.1NSA 456.2 SSA S.4

SGI 7326.7 SGZ 968.5 THA 111.90 EL1 3581.4 EL2 452.5 ALF 103.53

LAUNCH DATE DEC 15 1964 FLIGHT TIME 292.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC C_IC

RL 147.23 LAL .DO LOL 83.01 VL

RP 21T.27 LAP -1.22 LOP 270.71 VP

RC 882.16T GL 58.84 GP -42.66 zAL

pLAN[TOCENTRSC CONIC

C3 37.248 VHL 8.105

LNCH AZMTH LNCH TIN(

11.65 9 27 6

11.15 1 50 43

21.06 5 57 58

158.84 18 33 19

21.06 5 57 36

158.94 18 33 19

DIFFERENTIAL CC_RECTIONS

TOE 8.0522 111A .1DID TCS-2.735S BAU 1.9572

ROE 4.5293 NRA .4707 RC3-2.1243 FAU .26989

FOE 8.2454 FNA .985D FCS-6.2688 884P 2SS67

ROE 7.5595 SRA .4816 SC3 3.9307 FSP 3668

DISTANCE 633.951 EARTH TO MARS

32.950 GAL 3.89 AZL 80.88 HCA 587.75 SNA 185.06 ECC .21391 INC 9.1191 Vl 30.260

22.462 GAP -7.26 AZP 92.04 TAL 21.19 TAp 201.94 RCA 145.48 APO 224.65 V2 25.287

66.02 ZAP 711.56 [TS 119.13 Z/dE 103.52 ETE 190.$8 ZAC 43.38 [TC 251.91 CLP 75.76

DLA 71.56 RAL 172.51RAO 6568.5 VEL 12.594 PTH 2.28 VHP 4.$78 DpA -31.87 RAP 149.46 ECC 1.6130

L-5 TIN( INJ LAT 5NJ I.(_iG 5NJ RT ASC INJ AZNTH INJ TIN( PO CST T|M I_J 2 LAT INJ 2 LONG

4362.58 -48.96 243.6? 127.74 15.70 10 39 48 3762.6 -56.60 240.17

4815.57 -18.18 230.21 21.77 10.83 3 10 58 A215.6 -26.71 248.95

4571.61 -32.81 257.69 70.25 22.06 7 14 50 3975.6 -59.97 234.20

2809.10 -32.60 8_,76 70.19 22.05 17 20 8 2209.1 -39,96 82.26

4571.61 -$2.$1 237._8 70.21 22.08 7 14 10 3971.6 -59.97 214.2_

2809.10 -32.80 85.TS 70.19 22.05 17 20 8 2209.1 -39.86 82.26

N_D-COUflSE EXECUTION ACCURACY ORBST DETERMINATION ACCURACy

SGT 1596.3 SGR 5849.7 _;3 1035.7 ST 5683.6 SIR 4274.3 SS $300.6

RRT .N84 RRF .9992 RTF .9615 CRT .9966 CRS-l.OOOO CST -.9963

SG8 6185_0 R23 .5692 R13 .9851 LSA 7833.2 NSA 328.4 SSA 4.8

SG5 8657.8 $62 _079.0 THA 40.44 EL1 7|05.9 EL2 281.7 ALF 36.92

LAUNCH DATE DEC 15 1964 FLIGHT TIME 294.00 ARRIVAL DATE OCT 5 1965

DISTANCE 658.102 EARTH TO MARS

83.06 VL 32.953 GAL 3.63 AZL 81.87 HCA 188.89 SRA t6_.11 ECC .21382 INC 8.1279 Vl 30.260

HTLI_EMT#IC CONIC

RL 147.23 LAL .00 L_OL

RP 219.9_ LAP -1.25 LOP 271.88 Vp 22,510 GAP -7.42 AZP 98.03 TAL 20.8? TAp 209.75 RCA 145.53 APO 224.69 V2 25.327

RC 263.431GL 53.33 GP -59.02 _AL 66.53 ZAP 77.62 ETS 168.71 ZAE 102.24 ETE 188.28 ZAC 46.73 ETC 253.06 CLP 75.98

PLANET_ENTR[C CONIC

C3 31.964 VHL 5.854.DLA 68.65 RA_ 167.2_ RAG 6568.3 VEL 12.383 PTH 2.24 VHP 4.118 DpA -28.43 RAP 150.91ECC 1.5260

LNCH AZNTH LNCH TIN( L-I TIME ZH3 LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ Z LAT IHJ 2 LONG

24.43 5 44 2 4523.98 -34.51 232.92 65.73 26.15 G 59 26 3924.0 -41.41 228.65

155.57 16 4 59 2779.55 -34.30 64.53 6,1.74 26.15 18 51 18 2179.6 -41.40 80.26

24.43 5 44 2 4523.98 -$4.31 232,92 61.75 26.15 6 59 26 3924.0 -41.41 228.6_

155.57 16 _ 59 2779.55 -_4.30 64.53 61.74 26.55 18 5_ 18 2179.6 -41.40 80.26

24.43 5 44 2 4523.98 -$4.51 232.92 61_75 26.15 6 59 26 5924.0 -41.41 228.65

155.5T 16 4 5g 2778.55 -34.]0 84.55 61.74 26.15 16 51 18 2179.6 -41.40 60.26

DIFFERENTIAL C_RRECTION8 HID-COURSE .EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.6789 TRA -.0731 TC3-5,2485 2AU 1.8763 SGT 68304 SGR 5221.5 SG3.1195. g ST 5756.5 SR 3926,4 SS 3569.5

ROE 3.8644 RRA .3151 RC5-2.9541FAU .303|3 RRT .9_10 RRF .9992 RTF .9§48 CRT .gg7o (RS-I.OOOO CST -.9968

FOE 9.8735 FRA .8251 FCS-8.2102 BS_ 28696 SG8 6597.6 R23 .1_42 R13 .9841 LSA 7823.1NSA 307.4 SSA 5.5

ROE 6.8690 BRA .3235 8C3 4.3908 FSP 4250 $61 6539.4 SG2 999.2 THA 37._8 ELI 6963.5 EL2 252.7 ALF 34.27

LAUNCH DATE DEC 15 1964 FLI_T TIN( 296.00 ARRIVAL DATE OCT ? 1965

NELIOCENTRIC C_NIC

RL 147.23 LAL .OO

RP 216.57 LAP -1.28

RC 284.670 St. 58.44

PLAN(TOCEMTRIC CONIC

C3 28.242 VHL 5.314

LNCH AZMTH LNCH TIN( L-5 TIN( INJ LAT

27.53 5 37 4 4485.13 -35.40

152.47 15 44 12 2750.32 -35.32

27.53 5 57 4 4485.15 -$5.40

152.47 15 44 12 2758.52 -35.39

27.53 5 3T 4 4485.13 -35.40

132.47 15 44 12 2758.32 -35.39

DIFFERENTIAL CCiqRECTIONS

TOE 5.3575 TRA -.2171 TC3-3.7745 BAU 1.6260

ROE 3.2946 RRA .2048 RCS-3.OZS7 FAU .33022

FDE10.0977 FRA .8318 FC-10.1226 BDP 28441

80E 6.2894 8RA .2985 6C3 4.8361 FSS= 4687

DISTANCE 642.265 EARTH TO MARS

LOt. 83.06 VL 32.956 GAL 3.57 AZt. 62.64 HCA 1gO.D3 _4A 185.16 ECC .21375 INC 7.3585 vl 30.260

LOP 273.02 WD 22.559.GAp -7.59 AZP 9_.25 TAL 20.52 TAP 2_0,56 RtA 145.58 APO 224.74 y2 25.365

GP -35.78 ZAL 6S.$) ZAP 75.70 ETS 168.44 ZAE 201.14 ETE 186.46 ZAC 49.74 ETC 253.94 CLp 72.28

DLA 65.99 RAL 163.74 RAD 6568.1VEL 12.23_ PTH 2.20 VHp _.gs9 DpA -25.33 RAP 152._0 ECC 1.4648

INJ LONG INJ,RT ASC INJ AZPlTH IHJ TII4e PO CS; T_M INJ 2 LAT INJ 2 LONG

228.38 55.30 29.95 6 51 47 3883.1 -42.22 223.42

83.37 55.28 29.94 16 30 11 _158.3 -_2.21 78.4!

225.38 55.30 29.95 6 51 47 3883.1 -42t22 223.42

83.37 55.28 29.98 16 30 11 2158._ -42.21 78.41

228.58 _5.3_ 29;95 6 51 47 38_3.1 -42.22 223.42

_3.57 55.28 2_.94 16 3q |1 2158.3 -42.21 78.41

MID-COURSE EXECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7056.0 S_ 4820.8S63 1350.3 ST $780.0 SR 5557.1SS 3710.3

RRT .9730 RRF .gggo flTF .9672 CRT .9971CRS-I.OOOO CST -.9971

SG8 8545.6 R23 .1794 R13 .gs30 LSA 772g.3 MSA 292.6 SSA 6.3

SG1 8495.5 SG2 924.2 THA 34.07 EL_ 6782.9 EL2 229.g ALF 31.58
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JPL TM 33100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LA_JNCM DATE DEC 15 1964

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 216.22 LAP -1.31

RC 285.910 GL 49.92

PLANETOCENTRIC CONIC

C3 25.496 VHL 5.049

LNCM AZNTM LNCH TIME

30.35 5 34 9

149.65 15 28 15

30.35 5 34 9

149.65 15 28 13

30.35 5 34 9

149.65 15 28 13

FLIGHT TIME 298.00

DISTANCE 646.438

LOL 83.96 VL 32.959 GAL 3.51 42L 83.26 HCA 191.19 SHA

LOP 274.17 VP 22.607 GAp -7.74 AZP 96.62 TAL 20.16 TAp

GP -32.89 ZAL 64.39 ZAP 73.83 _ 168.26 ZAE 99.89 ETE

ARRIVAL DATE OCT 9 1965

EARTH TO MARS

185.22 ECC .21368 INC 6.7441 vl 30.260

211.35 RCA 145.64 APO 224.8D v2 25.404

184.89 ZAC 52.42 ETC 254.62 CLP 70.63

DLA 63.59 RAL 161.37 RAD 6568.0 VEL 12.119 PTH 2.17 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZHTH INJ TIHE

4447.48 -56.06 224.15 50.18 33.39 6 48 17

2743.19 -36.05 82.33 50,16 33.38 16 13 57

4447.48 -36.06 224.15 50.18 33.39 6 48 17

2743.19 -36.05 82.33 50,16 33.38 16 13 57

4447.48 -36.06 224.15 50.18 33.39 6 48 17

2743.19 -36.05 82.33 50.16 33.38 16 13 57

DIFFERENTIAL CORRECTIONS HID-CoURSE ExECuTION ACCURACY

TOE 5.1018 TRA -.3267 TC3-4.2908 8AU 1.7909 8GT 7279.1SGR 4450.7 SG3 1436.5

RDE 2.8299 RRA .1358 RC3-3.0323 FAU .35005 RRT .9745 RRF .9989 RTF .9688

F0210.0835 FRA .4713 FC-11.8861 BSP 28521 SGB 8531.9 R23 .1846 R13 .9819

8DE 5.8341 8RA .3538 BC3 5.2542 F SA: 5055 SG1 8488.8 SG2 856.5 THA 31.14

LAUNCH DATE DEC 15 1964 FLIGHT TIME 300.00

HELIOCENTRIC CONIC DISTANCE 650.621

RL 147.23 LAL .OO LOt. 83.06 VL 32.963 GAL 3.45 AZL 83.76 HCA 192.34 SNA

RP 215.88 LAp -1.33 LOP 275.34 VP 22.655 GAp -7.90 AZP 96.10 TAL 19.79 TAp

RC 287.127 GL 47.70 GP -30.34 ZAL 63.67 ZAp 72.02 ETS 168.16 ZAE 98.53 ETE

PL ANETOCENTRIC CONIC

C3 23.394 VHL 4.837 DLA 61.41RAL 159.73 RAD 6567.9 VEL 12.032 PTH 2.15 VHp

LNCH AZMTH LNCM TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

32.93 5 33 47 4415.8Z -36.41 220.23 46.04 36.48 6 47 23

147.07 15 15 29 2732.60 -36.40 81.43 46.03 36.48 16 1 1

32.93 5 33 47 4415.82 -36.41 220.23 46.04 36.48 6 47 25

147.07 15 15 29 2732.60 -36.40 81.43 46.03 36.48 16 1 !

32.93 5 33 47 4415.82 -36.41 220.23 46.04 36.48 6 47 25

147.07 15 15 29 2732.60 -36.40 81.43 46.03 36.48 16 1 1

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.8973 TRA -.4127 TC3-4.7998 BAU 1.7700 SGT 7500.4 SGR 4110.2 SG3 1517.2

ROE 2.4508 RRA .0916 RC3-2.9988 FAU .36400 RRT .9757 RRF .9986 RTF .9700

FDE 9.9120 FRA .340Z FC-13.4703 BSP 28778 SGB 8552.7 R23 .1891 R13 .9807

BOE 5.4763 BRA .4228 BC3 3.6593 FSP 5345 SGI 8515.8 6G2 793.7 THA 28.40

3.815 DpA -22.56 RAp 153.07 ECC 1.4196

PO CST TIN INJ 2 LAT INJ 2 LONG

3847.5 -42.60 218.59

2143.2 -42.59 76.77

3847.5 -42.60 218.59

2143.2 -42.59 76.77

3847.5 -42.60 218.59

2143.2 -42.59 76.77

ORBIT DETERNINATION ACCURACY

ST 5796.0 SR 3214.1 SS 3774.8

CRT .9971CRS-I.OOOO CST -.9972

LSA 7621.8 MSA 284.0 SSA 7.2

EL1 6624.1EL2 212.7 ALF 28.97

ARRIVAL DATE OCT 11 1965

EARTH TO MARS

185.28 ECC .21363 INC 6.2417 vl 30.260

212.15 RCA 145.70 APO 224.86 v2 25.442

183.55 ZAC 54.82 ETC 255.15 CLP 69.O4

3.729 DPA -20.09 Rap 153.89 ECC 1.3850

PO CST TIM INJ 2 LAT INJ 2 LONG

3815.8 -42.67 214.19

2132.6 -42.66 75.59

3815.8 -42.67 214.19

2132.6 -42.66 75.39

3815.8 -42.67 214.19

2132.6 -42.66 75.39

ORBIT DETERMINATION ACCURACY

ST 5811.1SR 2905.3 SS 5786.0

CRT .9971CRS-I.OODO CST -.9972

LSA 7514.4 MSA 278.1 SSA 8.1

EL1 6493.8 EL2 198.5 ALF 26.52

LAUNCH DATE DEC 15 1964 FLIGHT TIME 302.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 654.813 EARTH TO MAR S

RL 147.23 LAL .DO LOL 83.06 YL 32.966 GAL 3.38 AZL 84.18 HCA 195.51 SMA 185.35 ECC .21358 INC 5.8230 vl 30.260

RP 215.54 LAP -1.36 LOP 276.50 VP 22.705 GAp -8.05 AZP 95.66 TAL 19.39 TAp 212.90 RCA 145.76 APO 224.93 V2 25.480

RC 288.329 GL 45.74 GP -20.06 Z4L 63.13 ZAP 70.26 ETS 168.11 ZAE 97.10 ETE 182.40 ZAC 56.95 ETC 255.58 CLP 67.50

PLANETOCENTRIC CONIC

C3 21.736 VHL 4.662 DLA 59.44 RAL 158.59 RAD 6567.9 VEL 11.963 PTH 2.13 VHp 5.671DpA -17.89 R4p 154.58 ECC !.3577

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

35.20 5 35 9 4387.24 -56.54 216.83 42.65 39.26 6 48 16 3787.2 -42.55 210.18

144.72 15 5 2 2725.47 -36.53 80.68 42.63 39.25 15 50 28 2125.5 -42.53 74.24

35.28 5 35 9 4387.24 -36.54 216.63 42.65 39.26 6 48 16 3787.2 -42.55 210.16

144.72 15 5 2 2725.47 -36.53 80.68 42.63 39.25 15 50 28 2125.5 -42.53 74.24

35.28 5 35 9 4387.24 -36.54 216.63 42.65 39.26 6 48 16 5787.2 -42.55 210.18

144.72 15 5 2 2725.47 -56.53 80.68 42.63 39.25 15 50 28 2125.5 -42.53 74.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 4.7253 TRA -.4864 TC3-5.3111 8AU 1.7643 SGT 7722.0 SGR 3800.1 SG3 1576.7 ST 5819.8 SR 2627.5 SS 3754.6

RDE 2.1366 RRA .0611 RC3-2.9418 FAU .37391 RRT .9766 RRF .9983 RTF .9709 CRT .9970 CRS-I.DOOD CST -.9972

FOE 9.6245 FRA .2230 FC-14.8926 9SP 28988 SGB 8606.4 R23 .1925 R13 .9797 LS4 7402.4 MSA 273.2 SSA 9.0

6DE 5.1859 BRA .4902 8C3 6.0714 FSP 5526 5G1 8575.0 6G2 735.3 THA 25.87 EL1 6382.7 EL2 186.0 ALF 24.25

L&UNCH DATE DEC 15 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 659.011 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 32.970 GAL 3.31 AZL 84.53 HCA 194.67 SHA 185.41 ECC .21355 INC 5.4683 vl 30.260

RP 215.21 LAP -1.38 LOP 277.67 VP 22.730 GAP -8.19 A ZP 95.29 TAL 18.99 TAp 213.66 RCA 145.82 APO 225.01 v2 25.517

RC 289.516 GL 44.00 GP -26.04 ZAL 62.76 ZAp 68.57 ETS 168.11 ZAE 95.62 ETE 181.42 ZAC 50.85 ETC 255.93 CLP 66.01

PLANETOCENTRIC CONIC

C3 20.392 VHL 4.516

LNCH AZMTH LNCH TIME L-I TINE INJ LAT

37.44 5 37 41 4361.14 -36.52

142.56 14 56 22 2720.93 -36.51

37.44 5 37 41 4361.14 -36.52

142.56 14 56 22 2720.93 -36.51

37.44 5 37 41 4361.14 -36.52

142.56 14 56 22 2720.93 -36.51

DIFFERENTIAL C_RRECTION$

TOE 4.5963 TRA -.5337 TC3-5.7954 OAu 1.7599

ROE 1.8873 RRA .0529 RC3-2.8432 FAU .37712

FDE 9.3288 FRA .1959 FC-16.0102 9SP 29686

BDE 4.9607 8RA .5363 BC3 6.4553 FSP 5769

DLA 57.64 RAL 157.82 RAD 6567.8 VEL 11.907 PTH 2.12 VHp 3.634 DPA -15.92 RAp 155.18 ECC 1.3356

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

213.30 39.83 41.75 6 50 22 3761.1 -42.28 206.52

80.08 39.84 41.75 15 41 43 2120.9 -42.27 73.31

213.30 39.85 41.75 6 50 22 3761.1 -42.28 206.52

80.08 39.64 41.75 15 41 43 2120.9 -42.27 73.31

213.30 39.85 41.75 6 50 22 3761.1 -42.28 206.52

80.08 39.94 41.75 15 41 43 2120.9 -42.27 73.31

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 7937.7 SGR 3513.3 SG3 1615.0 ST 5846.1 8R 2396.1 SS 3719.5

RRT .9770 RRF .9979 RTF .9714 CRT .9967 CRS-l.0000 CST -.9970

SGB 8680.4 R23 .1953 RI3 .9787 LSA 7326.4 MSA 276.4 SSA 9.8

SGt 8653.2 5G2 687.2 THA 23.54 EL1 6315.6 EL2 179.1 ALF 22.24

2117



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 17 1965

HEL|OCENTR|C CONIC DISTANCE 865.Z23 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 32.975 GAL 5.24 AZL 84.84 HCA 195.84 SMA 185.49 ECC .21552 INC 5.1542 VI 50.260

RP 214.88 LAP -1.41 LOP 278.84 VP 22.798 GAP -8.55 AZP 94.97 TAL 18.57 TAp 214.41RCA 145.88 Apo 225.09 vZ 25.554

RC 290.691 GL 42.44 GP -24.23 ZAL 62.52 ZAP 66.94 ETS 168.14 ZAE 94.11 [TE 180.58 ZAC 60.56 ETC 256.21CLP 64.56

PLAN(TOCENTRIC CONIC

CS 19.281VHL 4.3910LA 56.00 RAL 157.52 RAO 6567.8 VEL 11.860 pTH 2.10 VHp 5.615 DpA -14.17 RAP 155.71ECC 1.5175

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

39.43 5 41 6 4556.94 -58.59 210.22 57.53 44.00 6 55 25 3738.9 -41.92 203.17

140.57 14 48 59 2718.49 -56.58 79.62 37.51 43.99 15 54 18 2118.5 -41.91 72.57

39.43 5 41 6 4556.94 -56.39 210.22 57.55 44.00 6 55 25 3736.9 -41.92 203.17

140.57 14 48 59 2718.49 -38.58 79.62 57.51 43.99 15 34 18 2118.5 -41.91 72.57

39.43 5 41 6 4556.94 -58.59 210.22 57.55 44.00 6 53 25 5756.9 -41.92 205.17

140.37 14 48 59 2718.49 -56.58 79.62 57.51 45.99 15 54 18 2118.5 -41.91 72.57

DIFFERENTIAL CCIRRECT|O_IS MID-COURSE ExECuTION ACCURACY ORBIT OETERHINATION ACCURACY

TOE 4.4754 TRA -.5851 TC5-6.2994 8AU 1.7728 SGT 8156.5 SGR 3257.7 SG3 1641.7 ST 5855.7 SR 2176.1 SS 3636.6

ROE 1.6667 RRA .0584 RC5-2.7600 FAU .58085 RRT .9778 RRF .9975 RTF .9720 CRT .9966 CRS-I.0000 CST -.9970

FOE 8.9204 FRA .1165 FC-17.0997 BSP 29970 SGB 8785.0 RZ5 .1961 R15 .9780 LSA 7221.7 HSA 270.2 SSA 10.9

80E 4.7738 8RA .5845 8C5 6.8775 FSP 5791 861 8780.0 862 655.6 THA 21.45 EL1 6242.9 EL2 167.7 ALF 20.34

LAUNCH OATE DEC 15 1964 FLIGHT TIME 508.00 ARRIVAL DATE OCT 19 1965

EARTH TO MARS

SMA 185.56 ECC .21551 INC 4.8999 vt 50.260

TAp 215.15 RCA 145.94 APO 225.18 V2 25.590

ETE 179.86 ZAC 62.09 ETC 256.45 CLP 65.16

HELIOCENTRIC CONIC OISTANCE 687.445

RL 147.23 LAL .00 LOt. 83.08 VL 52.979 GAL 5.16 AZL 85.10 HCA 197.01

RP 214.56 LAp -1.45 LOP 280.02 VP 22.845 GAp -8.47 A ZP 94.69 TAL 18.14

RC 291.851GL 41.05 GP -22.61 ZAL 62.41 2AP 65.56 ETS 168.19 ZkE 92.59

PLAN(TOCENTRIC CONIC

C3 18.545 VML 4.283 OLA 54.49 RAL 157.04 RAO 6587.7 VEL 11.821 pTH 2.09 VHP 5.605 DpA -12.60 RAp 156.18 ECC 1.3019

LNCH AZMTH LNCH Tilde L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

41.28 5 45 10 4314.34 -56.19 207.56 55.80 46.02 6 57 4

138.72 14 42 42 2717.63 -56.18 79.26 55.58 46.01 15 28 0

41.28 3 45 10 4314.34 -36.19 207.56 35.60 46.02 6 57 4

138.72 14 42 42 2717.65 -56.18 79.26 55.58 46.01 15 28 0

41.28 5 45 10 4514.54 -36.19 207.56 55.60 46.02 6 57 4

136.72 14 42 42 2717.65 -56.18 79.26 55.58 46.01 15 28 0

OIFFERENTIAL CORRECTIONS MIO-COUR$1[ EXECUTION ACCURACY

TOE 4.3643 TRA -.6259 TC3-6.8081 BAU 1.7955 $GT 8577.0 8_ 3028.8 SG5 1657.0

ROE 1.4818 RRA .0502 RC5-2.6691FAU .58210 RRT .9785 RRF .9967 RTF .9725

FOE 8.4850 FRA ,0605 FC-18.0557 BSP 50224 SG8 8907.1 R25 .1956 R15 .9774

BOE 4.6090 8RA .6266 BC5 7.3126 FSP 5768 SG1 8887.5 SG2 590.6 THA 19.56

PO CST TIN INJ 2 LAT INJ 2 LONG

5714.5 -41.50 200.09

2117.6 -41.49 72.00

3714.3 -41.50 200.09

2117.6 -41.49 72.00

5714.3 -41.50 200.09

2117.6 -41.49 72.00

ORBIT DETERMINATION ACCURACY

ST 5857.1 SR 1985.6 SS 5542.3

CRT .9964 CRS-I.0000 CST -.9969

LSA 7121.6 MSA 266.2 SSA 12.0

EL1 6181.9 EL2 158.7 ALF 18.66

LAUNCH DATE DEC 15 1964

LOL

LOP 281.20 VP 22.892 GAp -8.60 AZP 94.44 TAL 17.69 TAp 215.88 RCA 146.01 Apo 225.28 V2 25.626

GP -21.15 ZAL 62.40 ZAP 65.85 ET$ 168.26 ZAE 91.07 [TE 179.25 ZAC 65.48 ETC 256.64 CLP 61.80

DLA 53.10 RAL 156.94 gAD 6567.7 VEL 11.786 pTH 2.08 VHp 5.606 OpA -11.20 RAp 156.62 ECC 1.2886

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4292.98 -55.93 204.69 55.99 47.86 7 1 19 3695.0 -41.05 197.24

2718.08 -35.92 79.02 55.98 47.85 15 22 55 2118.1 -41.04 71.57

4292.98 -55.93 204.69 35.99 47.86 7 1 19 3693.0 -41.05 197.24

2718.08 -55.92 79.02 55.98 47.85 15 22 55 21_8.1 -41.04 71.57

FLIGHT TIME 510.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC OISTANCE 871.670 EARTH TO MARS

RL 147.25 LAL .00 83.06 VL 32.984 GAL 5.09 AZL 85.55 HCA 198.19 SHA 185.64 ECC .21351 INC 4.6685 vl 30.260

RP 214.24 LAP -1.46

RC 292.998 GL 59.80

PLANETOCENTRIC CONIC

C3 17.538 VHL 4.188

LNCH AZMTH LNCH TIME

43.01 5 49 46

136.99 14 37 17

43.01 5 49 46

136.99 14 37 17

43.01 5 49 46 4292.98 -55.95 204.89 55.99 47.86 7 1 19

136.99 14 37 17 2718.08 -55.92 79.02 55.98 47.85 15 22 35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.2764 TRA -.6515 TC5-7.2977 BAU 1.815_ 8GT 8590.4 SGR 2814.5 SG5 1660.5

ROE 1.3277 RRA .0297 RC5-2.5655 FAU .58025 RRT .9788 RRF .9959 RTF .9728

FOE 8.0780 FRA .0470 FC-18.7688 BSP 50755 SGe 9059.7 R25 .1941 R15 .9768

BDE 4.4777 ERA .6522 BC5 7.7555 FSP 5754 861 9022.9 SG2 550.9 THA 17.85

LAUNCH DATE DEC 15 1964 fLIGHT TIME 512.00

HELIOCENTRIC C(_IC DISTANCE 675.905

RL 147.25 LAL .00 LOt. 85.06 VL 32.989 GAL 5.01AZL 85.54 HCA 199.57

RP 215.93 LAP -1.48 LOP 282.58 VP 22.938 GAP -8.74 A ZP 94.21TAL 17.25

RC 294.131 GL 58.67 GP -19.85 ZAL 62.49 ZAp 82.38 ET$ 168.54 ZAE 89.56

PLANETOCENTR IC CONIC

C5 16.858 VHL 4.105 DLA 51.80 RAL 156.98 RAO 6567.7 VEL 11.757 PTH 2.08

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC |NJ AZNTH

44.65 5 54 49 4272.59 -55.85 202.18 52.66 49.54

135.57 14 32 34 2719.64 -55.62 78.88 52.65 49.55

44.65 5 54 49 4272.59 -35.63 202.18 32.66 49.54

135.37 14 52 54 2719.64 -55.62 78.88 52.65 49.53

44.65 5 54 49 4272.59 -55.65 202.16 52.66 49.54

135.37 14 32 54 2719.64 -55.62 78.86 52.85 49.53

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 8801.9 8GR 2621.1SG3 1655.1

RRT .9787 RRF .9949 RTF .9751

8(,8 9185.9 _25 .1913 RI3 .9763

SG1 9169.4 SG2 516.5 THA 16.50

TDE 4.1994 TRA -.869! TC5-7.7841 8AU 1.6576

ROE 1.1971RRA .0324 RC5-2.4585 FAU .57647

FOE 7.6667 FRA .0855 FC-19.5568 8SP 51274

BOE 4.3667 8RA .6698 BC5 8.1831FSP 5715

3693.0 -41.05 197.24

c_T/2118.1 -41.04 71.57

81T DETERMINATION ACCURACY

5870.4 SR 1817.7 SS 3446.1

RT .9962 CRS -.9999 CST -.9968

LSA 7040.7 MSA 263.8 SSA 13.0

EL1 6145.5 EL2 151.3 ALF 17.15

ARRIVAL DATE OCT 23 1965

EARTH TO MARS

SMA 185.72 ECC .21555 INC 4.4634 vl 30.260

TAp 216.80 RCA 146.07 APO 225.58 V2 25.662

ETE 178.72 ZAC 64.75 ETC 256.81CLP 60.47

VHP 3.615 OpA -9.94 RAp 157.05 ECC 1.2771

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

7 6 2 5672.6 -40.57 194.58

15 17 54 2119.6 -40.56 71.27

7 6 2 5672.6 -40.57 194.58

15 17 54 2119.6 -40.56 71.27

7 6 2 5672.6 -40.57 194.58

15 17 54 2119.6 -40.56 71.27

ORBIT DETERMINATION ACCURACY

ST 5884.3 SR 1672.6 SS 5346.6

CRT .9959 CRS -.9999 CST -.9967

LSA 6968.0 MSA 262.4 SSA 14.1

EL1 6115.7 EL2 145.1 ALF 15.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19641

LAUNCH DATE DEC 15 1964 FLIGHT T[_ 314.00 ARRIVAL DATE OCT ZS 1965

HELIOCENTRIC COAIIC DISTANCE 680.148 EARTH TO MAR 5

RL 147.2] LAL .00 LOL 93.06 VL 32.994 GAL 2.9] AZL 85.72 HCA 200.56 SMA 185.81 ECC .21355 INC 4.2806 vl 30.260

RP 213.62 LAP -I.50 LOP 283.57 VP 22.985 GAp -8.86 A 2P 94.01 TAL 16.76 TAp 217.31 RCA 146.1] APO 225.49 V2 25.697

RC 295.251 gk 37.64 GP -18.64 ZAL 62.68 ZAp 60.97 ETS 168.44 ZAE 88.06 ETE 178.27 ZAC 65.88 EYe 256.94 CLP 59.19

PLANETCK_ENTRIC CONIC

C3 16.220 VHL 4.027 DLA 50.S8 HAL 157.15 RAD 6587.7 VEL 11.730 pTH 2.07 VHP 3.630 DpA -8.81 RAp 157.43 ECC 1.2669

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ Z LONG

46.16 6 O 14 4252.88 -35.31 199.81 31.56 51.08 7 11 7 3652.9 -40.07 192.09

133.84 1429 28 2722.07 -35.30 78.79 31.55 51.07 15 13 $0 2122.1 -40.06 71.07

46.16 6 0 14 4252.88 -33.31 199.81 31.56 51,08 7 11 7 3652.9 -40.07 192.09

133.64 14 28 28 2722.07 -33.30 76.79 31.55 51.07 IS 13 50 2122.1 -40.06 71.07

46.16 6 O 14 4252.88 -35.31 199.81 31.56 51.08 7 11 7 3652.9 -40.07 192.09

133.84 14 28 28 2722.07 -35.3D 78.79 31.55 51.07 15 13 50 2|22.1 -40.06 71.07

DIFFERENTIAL CORRECTIONS MIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.1600 TRA -.6797 TC3-8.2887 BAU 1.8642 SGT 9010.7 _ 2443.1 SG3 1643.3 ST $896.8 SR 1645.0 SS 3243.7

ROE 1.0651RRA .03?2 RC3-2.3517 FAU .37144 RRT .9796 RRF .9937 RTF .9732 CRT .9956 CRS -.9999 CST -.9965

FOE 7.2615 FRA .0766 FC-19.8249 BSIP 31829 SG8 9336.6 R23 .1872 R13 .9759 LSA 6900.0 MSA 261.5 SSA 15.1

BOE 4.2702 BRA .6797 BC3 8.$968 FSP 5853 SG1 9323.9 $412 486.4 THA 14.91 ELI 6094.0 EL2 139.8 ALP 14.63

LAU_ICH DATE DEC 15 1964 FLIGHT TIN( 316.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC DISTANCE 684.398 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.08 VL 32.999 GAL 2.84 AZL 85.88 HCA 201.75 SMA 185.90 ECC .21359 INC 4.1165 Vl 30.260

RP 21S.$1 LAP -1.52 LOP 284.78 VP 23.031 GAP -8.99 AZP 93.82 TAt. 18.27 TAp 218,01 RCA 146.19 APO 225.60 V2 25.731

RC 296.356 GL 36.70 r,p -17.58 ZAL 82.94 ZAP 59.6D (T$ 168.54 ZAE 86.58 ETE 177.88 ZAC 66.92 ETC 257.05 CLP 57.94

PLAN(TOCENTR IC CONIC

C3 15.670 VHL 3.958 DLA 49.44 RAL 157.42 RAD 6567.8 VEL 11.707 pTH 2.06 VHp 5.651DpA -7.80 RAp 157.81ECC 1.2579

LNCH AZI4TH LNCH Title L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

47.61 6 6 1 4234.08 -34.96 197,54 30.67 52.51 7 18 36 5634.1 -39.56 189.73

132.39 14 24 50 2725.35 -34.93 78.79 30.66 52.50 15 10 16 2125.4 -59.55 70.97

47.61 6 6 1 4234.08 -34.96 197.54 30.67 52.51 7 16 35 3634.1 -59.56 189.73

132.39 14 24 50 2725.35 -34.95 76.79 30,$6 32.50 15 10 16 2125.4 -39.55 70.97

47.61 6 6 1 4234.08 -34.96 197.54 30.67 52.51 7 16 35 3634.1 -39.56 189.73

132.$9 14 24 50 2725.35 -34.95 76.79 30.66 52.50 15 10 16 2125.4 -39.55 70.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.0684 TRA -.6798 TC3-8.7473 BAu 1.8919 SGT 9215.5 SGR 2283.9 SG3 1825.6 ST 5909.8 SR 1432.3 SS 3139.4

ROE .9867 RflA .0433 RC3-2.Z4SO FAU .36517 RRT .9782 RqF .9923 RTF .9733 CRT .9953 CRS -.9999 CST -.9963

FDE 6.8672 FflA .1143 FC-ZD.1791 BSP 32409 S_B 9494.3 R23 .1818 RI3 .9755 LSA 6838.4 NSA 260.8 SSA 16.2

8DE 4.1868 9RA .6812 BC3 9.0308 FSP 5569 SGl 9493.1SG2 480.6 ?HA 13.66 EL1 6079.4 EL2 135.1 ALF 13.57

LA_H_Ct._DAYE DEC 15 1964 FLIGHT lIME 318.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 213.01 LAP -1.55

RC 297.448 GL 35.85

PLAN( TOCENTRIC CONIC

C3 15.174 VHL 3.895

LNCH AZMYH LNCH TIME

49.01 6 12 S

130.99 14 21 39

49.01 6 12 S

130.99 14 21 39

49.01 6 12 5

130.99 14 21 39

DISTANCE 688.655 EARTH TO MARS

LOL 83.06 VL 33.004 gAL 2.76 AZL $S,03 HCA 202.94 SMA 185.99 ECC .21364 INC 3.9663 vl 30.260

LOP 285.95 Vp 23.076 GAp -9.11A ZF 95.66 TAL 15.77 TAp 218.70 RCA 146.26 APO 225.72 v2 25.765

GP -16.58 ZAL 63.26 ZAp 56.28 ETS 168.64 ZAE 85.12 ETE 177.55 ZAC 67.88 ETC 257.14 CLP 56.73

DLA 48.36 RAL 157.76 RAO 6567.6 VEL 11.686 pTH 2.06 VHp 5.677 DpA -6.89 RAp 158.19 ECC 1.2497

L-I TIME INJ LAT ]NJ LON6 INJ RT &SC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT |Hi Z LONG

4215.65 -34.6D 195.38 29.95 53.83 7 22 21 3615.6 -39.06 187.48

2729.33 -34.59 78.86 29.95 53.82 15 7 8 2129.3 -39.04 ?0.9_

4215.63 -34.60 195.38 29._5 53.83 7 22 21 5615.6 -59.05 187.48

2729.33 -34.59 79.86 29.95 53.82 15 7 8 2129.3 -59.04 70.96

4215.63 -34.60 195.38 29.95 53.83 7 22 21 3615.6 -39.06 187.48

2729.33 -34.59 78.86 29.93 53.82 15 7 8 2129.5 -39.04 70.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.0129 TRA -.6716 TC3-9.2215 BAU 1.9204 $GT 9416.| SGR 2136.5 863 1603.2 ST 5923.2 SR 1333.4 SS 5036.5

ROE .9056 RRA .0318 RC3-2.1391FAU .35786 RRT .9773 RRF .9903 RTF .9733 CRT .9949 CRS -.9998 CST -.9961

FOE 6.4900 FRA .1728 FC-20.4173 BSP 33055 _ 9655.4 RZ3 .1756 R13 .9751 LSA 6783.4 MSA 261.7 SSA 17.2

BDE 4.1168 9RA .6736 BC3 9.4664 FSP 5489 ST, I 9649.4 $62 440.3 ?HA 12.53 EL1 6070.0 EL2 131.4 ALF 12.65

LAUNCH DATE DEC 15 19(;4 FLIGHT TIN( 320.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC C_IC DISTANCE 692.920 EARTH TO MARS

RL 147.23 LAL .DO LOL 83.08 VL 33.009 GAL 2.67 AZL 86.17 HCA 204.13 SMA 186.08 ECC .21370 INC 3.8355 vl 50.260

RP 212.72 LAp -1.57 LOP 267.15 VP 23.121 GAP -9.23 A ZP 95.50 TAL 15.25 TAp 219.39 RCA 146.32 APO 225.85 v2 25.798

RC 298.526 GL 35.07 GP -16.68 ZAL 63.68 ZAP $7.01ETS 168.74 zA( 83.69 ETE 177.26 ZAC 68.76 ETC 257.22 CLP 55.56

PLAN(TOCEHTRIC CONIC

C3 14.724 VHL 3.837 DLA 47.33 RAL 138.22 RAD 6567.6 VEL 11.867 PTH 2.05 VHp 3.706 DpA -6.07 RAp 158.56 ECC 1.2425

LNCH AZ14TH LMCH TINS L-I TIME 1NJ LAT [NJ LONG |NJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.35 6 18 29 4197.47 -34.23 193.29 29.39 55.06 7 28 26 3597.5 -3e.53 165.32

129.65 14 18 48 2734.04 -34.22 78.99 29.38 55.05 15 4 22 2134.0 -38.52 71.02

50.35 6 18 29 4197.47 -34.23 193.29 29.39 55.06 7 28 26 3597.5 -38.55 185.32

129.65 14 18 48 2734.04 -34.22 78.99 29.38 35.03 15 4 22 2134.0 -38.52 71.02

50.35 6 18 29 4197.47 -34.23 193.29 29.39 55.06 7 28 26 3597.5 -38.53 185.32

129.65 14 18 48 2734.04 -34.22 78.99 29.38 55.09 15 4 22 2134.0 -38.52 71.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.9588 TRA -.6392 TC3-9.6975 BAU 1.9506 SGT 9614.5 SGR 2001.4 SG3 1577.2 ST 5931.3 SR 1244.6 SS 2930.5

ROE .8325 RRA .0394 RC3-2.0368 FAu .33006 RRT .9763 RRF .9885 RTF .9733 CRT .9945 CRS -.9998 CST -.9968

FOE 6.1198 FRA .2297 FC-20.3821 BSP 33644 868 9820.6 RZ3 .1678 R13 .9748 LSA 6726.7 MSA 261.6 SSA 18.2

8DE 4.0454 BRA .6619 BC3 9.9091FSP 5382 SG1 9811.5 SG2 422.4 THA 11.51 EL1 6059.2 EL2 127.8 ALF 11.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 322.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CO_IC DISTANCE 697.192 EARTH TO MARS

RL 147.23 LAL .00 LOt. 83.06 VL 33.015 GAL 2.58 AZL 86.29 HCA 205.33 SMA 186.18 ECC .21378 INC 3.7105 vl 30.260

RP 212.43 LAP -1.59 LOP 288.35 VP 23.166 GAP -9.34 AZP 93.35 TAL 14.72 TAp 220.06 RCA 146.38 Apo 22§.98 V2 25.831

RC 299.592 GL 54,35 GP -14,85 ZAL 64.15 ZAP 53.77 ETS 168,85 ZAE 82,28 ETE 177,02 ZAC 69,58 ETC 257,28 CLP 54,42

PLANETOCENTRIC CON|C

C3 14,313 VHL 5.783 DLA 46,34 RAL 158.74 RAO 6587,6 VEL 11,649 pTfl 2,04 VHp 3,739 OPA -5,33 RAp 158,94 ECC 1,2356

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG [NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

51.64 6 25 10 4179,33 -33,85 191,27 28,97 56,22 7 34 50 3579,5 -38,01 183,24

126.36 14 16 14 2739.41 -33.84 79.19 28.96 56.21 15 1 54 2139.4 -38.00 71.16

51,64 6 25 10 4179,53 -33,85 191,27 28,97 36,22 7 34 50 3579,5 -38.01 183,24

128,36 14 16 14 2739,41 -33,84 79,19 28,96 56,21 15 I 54 2139,4 -38.00 71.16

51.64 G 25 10 4179,33 -33,85 191,27 28,97 56,22 7 34 50 3579.5 -38,01 183,24

128.36 14 16 14 2739,41 -33,84 79,19 28,96 56,21 15 1 34 2139,4 -38,00 71.16

DIFFERENTIAL CONRECTIONS MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.9082 TRA -.6392 TC-10.1712 8AU 1.9813 9GT 9809.3 SCAR 1877.9 SG3 1548.7 ST 5938.1SR 1165.9 SS 2825.6

ROE .7687 RRA ,0678 RC3-1.9374 FAU ,34175 RRT ,9752 RRF ,9860 RTF ,9733 CRT .9940 CRS -,9997 CST -.9955

FOE 5,7652 FRA .2979 FC-20.6706 BSP 34254 SG8 9987,7 R23 ,1593 R13 ,9745 LSA 8673,3 MSA 262,3 SSA 19.2

BOE 3,9830 BRA ,6428 BC310,3541FSP 3270 SG1 9979,3 862 408,8 THA 10,59 ELI 6050,2 EL2 124,7 ALF 11.05

LAUNCH DATE DEC 15 1954 FLIGHT TIME 324.00 ARRIVAL DATE NOV 4 1963

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 212.15 LAp -1.61

RC 300,645 GL 33.88

PLANETOCENTRIC CON|C

C3 13.935 VHL 3.733

LNCH AZMTH LNCH TIME

52.91 6 32 9

127.09 14 13 56

52.91 6 32 9

127.09 14 13 56

52.91 8 32 9

127.09 14 13 58

DIFFERENTIAL CORRECTIONS

TOE 3.6398 TRA -.6115 TC-10.6414 9AU 2.0119

ROE .7126 RRA .0768 RC3-1.8408 FAU .33300

FOE 5,4252 FRA .3742 FC-20.8882 9SP 34886

BDE 3.9251 9RA ,6183 BC310.7994 FSP 3134

DISTANCE 701.471 EARTH TO MARS

LOL 83.06 VL 33.021 GAL 2.49 AZL 86.40 HCA 208.53 SMA 186.28 ECC .21387 INC 3.5976 vl 30.260

LOP 289,33 VP 23,210 GAP -9,45 A ZP 93,22 TAL 14,18 TAp 220,72 RCA 146.44 Apo 226,12 V2 25,863

GP -14,10 ZAL 64,68 ZAp 54,58 ET9 168,96 ZAE 80,89 ETE 176,80 ZAC 70,34 ETC 257,33 CLP 33,31

DLA 45.39 RAL 159,33 RAD 6367,5 VEL 11,633 pTH 2,04 VHp 3,775 DpA -4,67 RAp 159,32 ECC 1.2293

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZICTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4161.73 -33,45 189,29 28,67 57,32 7 41 30 3561.7 -37,49 181.22

2745,41 -33,44 79,44 28,86 57,31 14 39 41 2145.4 -37,48 71,37

4161,73 -33,45 189,29 28.67 57,32 7 41 30 3561,7 -37.49 181.22

2745,41 -33,44 79,44 28,88 57.31 14 59 41 2143,4 -37.48 71.37

4161,73 -33,43 189,29 28,67 57,32 7 41 30 3561,7 -37,49 181,22

2745,41 -33.44 79,44 28,66 57,31 14 59 41 2145.4 -37,48 71.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTIO000,2 SGR 1764,4 SG3 1517,7 ST 5942.7 SR 1093,7 SS 2721.6

RRT ,9734 RRF ,9832 RTF ,9732 CRT ,9936 CRS -.9997 CST -,9952

SG610154.8 R23 ,1501 RI3 .9742 LSA 6622,2 NSA 263,4 SSA 20,2

S6110146,8 SG2 398.5 THA 9.76 ELI 6041.6 EL2 121.9 ALF 10.39

LAUHCM OkXE DEC _5 1964

HELIOCENTRIC CONIC

RL 147.23 LAL ,00

RP 211.97 LAP -1.63

RC 301.687 GL 33.06

PLANETOCENTRIC CONIC

C3 13.585 VHL 5,686

LNCH AZMTH LNCH TIME

54.15 G 39 26

125.85 14 11 47

54.15 6 39 26

125.85 14 11 47

54.15 6 39 26

125.85 14 11 47

FLIGHT TIME 326.00 ARRIVAL DATE NOV 6 1965

DISTANCE 705.757 EARTH TO MARS

LOt. 83.05 VL 33,027 GAL 2,39 AZL 88,51HCA 207,74 SMA 186,38 ECC ,21398 INC 5,4935 vl 30.260

LOP 290.76 VP 23.254 GAp -9.58 AZP 93.09 TAL 13.63 TAp 221.37 RCA 146.50 AFO 226.26

GP -13.40 ZAL 65.27 ZAp 53.43 ETS 169.06 ZAE 79.53 ETE 176.62 ZAC 71.05 ETC 257.36

DLA 44.47 RAL 159.97 RAO 5567.5 VEL 11.618 pTH 2.04 VHp 3.814 DpA -4.08 RAp 159.71

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT

4143,87 -33.05 187,35 28,48 58.36 7 48 30 3543.9 -36.96

2752.15 -33,04 79,76 28,47 58,34 14 57 39 2152.1 -36.95

4143.87 -33.03 187.33 28.48 58.36 7 48 30 3543.9 -36.96

2752.15 -33.04 79.76 26.47 58.34 14 57 39 2152.1 -36.95

4143,87 -33,05 187,35 28,48 58,36 7 48 30 3343,9 -36.96

2752.15 -33.04 79,76 28,47 58.34 14 57 39 2152.1 -36.95

VZ 25.895

CLP 52.23

ECC 1.2236

INJ 2 LONG

179.24

71,65

179.24

71.65

179.24

71.63

DIFFERENTIAL CORRECTIONS

TOE 3.8113 TRA -.5798 TC-11.1170 8AU 2.0439

ROE .6629 RRA ,0846 RC3-1,7491FAU ,32426

FOE 5,0982 FRA .4473 FC-20,8840 8SP 35469

BOE 3.8685 ORA ,5860 8C311.2537 FSP 5025

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T10191.0 SGR 1660.8 SG3 1486.0 ST 5941.9 SR 1032.7 SS 2617.7

RRT .9712 RRF .9798 RTF .9731 CRT .9931CRS -.9997 CST -.9949

SG810325.4 R23 .1398 R13 .9739 LSA 6569.2 MSA 264.0 SSA 21.2

SGl10318.0 982 390.5 THA 9.01 EL1 6029.8 EL2 119.3 ALF 9.80

LAUNCH DATE DEC 15 1964 FLIGHT TIME 328.00 ARRIVAL DATE NOV 8 1955

DISTANCE 710.050

LOL 83.06 VL 33.033 GAL 2.29 AZL 86.60 HCA 208.95

LOP 291.97 VP 23.297 GAP -9.87 AZP 92.97 TAL 13.06

GP -12.76 ZAL 65.92 ZAp 52.31 ET9 169.16 ZAE 78.20

OLA 43,58 RAL 160,68 RAD 6567,5 VEL 11,804 PTH

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ

4123,92 -32,64 185,43 28,39

2759,38 -32,83 80.13 28,38

4123,92 -32,64 185,43 28,39

2739,58 -32,63 80,13 28,38

4125.92 -32.64 185.43 28.39

2759.38 -32.63 80.13 28.38

HELIOCENTRIC CONIC

RL 147.23 LAL ,00

RP 211,60 LAp -1.64

RC 302.717 GL 32,49

PLANETOCENTRIC CONIC

C3 13.261VHL 5.642

LNCH AZ14TH LNCH TIM(

55.37 G 47 3

124,63 14 9 48

55.37 G 47 3

124.63 14 9 48

55.37 8 47 3

124.63 14 9 48

DIFFERENTIAL C_RECTIONS

TOE 3.7656 TRA -.5395 TC-11.3833 BAU 2.0743

ROE .6192 RRA .0930 RC3-1,8586 FAU .31503

FOE 4.7687 FRA ,5284 FC-20,5871B_P 36106

BDE 3,8162 ORA ,547§ 9C311.7015 F_ 4900

EARTH TO MARS

SMA 186.49 ECC .21410 INC 3.3g72 Vl 30.260

TAp 222.01RCA 146,56 APO 226.41 V2 25.926

ETE 176.46 ZAC 71.71ETC 257.39 CLP 51.18

2.03 VHp 3.855 DpA -3.55 RAP 160.11ECC 1.2182

AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

59,35 7 55 48 3525,9 -36.43 177.29

59.33 14 53 48 2159.6 -36.42 71.99

39.35 7 55 48 3525.9 -36,43 177.29

59.33 14 55 48 2159.6 -36.42 71.99

59.35 7 35 48 3525.9 -36.43 177.29

59.33 14 55 48 2159.6 -36,42 71.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T10375.3 SGR 1565.0 SG3 1452.1 ST 5940.7 SR 976.7 SS 2516.7

RRT .9685 RRF ,9759 RTF ,9730 CRT ,9926 CRS -,9996 CST -.9944

8G610492.6 R23 .1293 R13 .9737 LSA 6519.9 MSA 265.1 SSA 22.1

S6110485.§ 962 385.4 THA 8.32 EL1 6019.3 EL2 116.8 ALF 9.27
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

L&UNCH DATE DEC 15 1964

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 211.33 LAp -1.66

RC 303.736 GL $1.95

PLANETOCENTRIC CONIC

C3 12.959 VHL 3.600

LNCM AZ14TH LNCN TIN(

56.59 6 54 59

123.41 14 • 55

56.59 6 54 59

125.41 14 7 55

56.59 6 $4 59

123.41 14 7 55

FLIGHT TIM( 330.00 ARRIVAL DATE NOV 10 1965

DISTANCE 714.346 EARTH TO MARS

LOL 63.06 VL 33.039 GAL 2.19 AZL 86.69 HCA 210.16 SMA 186.sg ECC .21A24 INC 5.3077 Vl 30.260

LOP 293.18 vP 23.339 GAP -9.77 AZP 92.86 TAL 12.48 TAp 222.64 RCA 146.62 APO 226.57 v2 25.956

6P -12.16 ZAL 66.62 ZAP 51.23 ETS 169.26 2AE 76.89 ETE 176.32 ZAC 72.55 ETC 257.41CLp 50.16

DLA 42.71 9AL 161.43 RAD 6567.5 VEL 11.591 pTH 2.03 VHp 3.898 DpA -3.08 RAP 160.52 ECC 1.2133

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4107.74 -32.22 183.51 26.39 60.30 8 5 26 5507.7 -35.90 175.35

2?67.79 -32.21 80.57 28.56 60.28 14 54 3 2167.8 -35.89 72.41

4107.74 -32.22 163.51 28.39 60.30 8 3 26 3507.7 -35.90 175.3§

2787.79 -32.21 60.57 28.38 60.28 14 54 5 2167.8 -35.89 72.41

4107.74 -32.22 185.51 28.39 60.30 8 5 26 3507.7 -35.90 175.35

2767.79 -32.21 80.$7 28.38 60.28 14 54 3 2167.8 -35.89 72.41

DIFFERENTIAL C.CRRECTION$

TOE S.7170 TRA -.4942 TC-12.0508 BAU 2.1055

ROE .5797 RRA .1013 RCS-1.5713 FAU .30587

F0E 4.48?0 FRA .6127 FC-20.4216 BSP S6TO8

BOE 3.7619 BRA .5044 BC312.1528 FSP 4773

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710555.5 SGR 1476.2 SG3 1416.9 ST 5930.6 SR 925.7 SS 2413.8

RRT ._H_51RRF .9713 RTF .9728 CRT .9921CRS -.9996 CST -.9938

S6810658.3 R23 .1191 R13 .9734 LSA 6464.0 MSA 266.9 SSA 23.D

S6110651.4 SG2 383.1 THA 7.70 ELI 6001.3 EL2 114.6 ALF 8.81

LAUNCH DATE DEC 15 1964 FLIGHT T]M( 332.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC C(3NIC

RL 147.23 LAL .DO

RP 211.08 LAP -1.68

RC 304.746 GL 31.45

PLAN(TOCENTRIC CONIC

C3 12.676 VML 3.560

LNCM AZMTH LNCH TIM(

57.80 7 3 16

122.20 14 6 5

57.80 • 3 16

122.20 14 6 5

57.80 7 3 16

122.20 14 6 5

DISTANCE 718.653

LOL 83.06 VL 33.045 GAL 2.09 AZL 86.78 HCA

LOP 294.40 VP 23.381 GAP -9.88 AZP 92.75 TN.

GP -11.61 ZAL 67.37 ZAp 50.18 ETS 189.36 ZNE

211,67 SIAA 186.70 ECC .21459

11.88 TAp 223.26 RCA 146.67

75.61 ETE 176.21 ZAC 72.91

DLA 41.85 RAL 162.24 RAD 6567.5 VEL 11.579 PTH 2.02 VHp 3.943 DpA -2.66

L-I TIM( INJ LAT INJ L_NG 1NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

4089.21 -31.79 181.60 28.48 61.21 8 11 25 5489.2

2776.86 -31.78 81.06 28.47 61.19 14 52 22 2176.9

4089.21 -31.79 181.60 28.48 61.21 8 11 25 3489.2

2778.86 -31.78 81.O8 28.47 61.19 14 52 22 2176.9

4069.21 -31.79 181.60 28.48 61.21 6 11 25 3489.2

2778.88 -31.78 61.08 26,47 61.19 14 52 22 2176.9

DIFFERENTIAL CORREC71ONS

TOE 3.6690 TRA -.4415 TC-12.5194 BAu 2.1365

R0( .3447 RRA .1094 RC3-1.4882 FAU .29648

F0( 4.2009 FRA .6985 FC-20.2493 BSP 37312

BDE 3.7093 BRA .4549 BC312.6075 FSP 4644

EARTH TO MARS

INC 5.2243 vl 50.260

APO 226.73 V2 25.986

ETC 257.41CLP 49.17

RAp 160.94 ECC 1.2086

[NJ 2 LAT INJ 2 LONG

-35.35 173.42

-35.34 72.90

-35.35 173.42

-35.34 72.90

-35.35 175.42

-35.34 •2.90

ORBIT DETERMINATION ACCURACY

ST 5917.6 SR 880.1 SS 2313.2

CRT .9916 CRS -.9995 CST -.9932

LSA 6408.6 MSA 268.8 SSA 24.0

EL1 5981.6 EL2 112.3 ALF 8.59

MID-COURSE EXECUTION ACCURACY

SGT10715.1SGR 1395.5 SG3 1382.1

RRT .9611 RRF .9660 RTF .9726

S6610825.4 R23 .ID88 R13 .9731

96110816.7 SGR 382.6 THA 7.13

LAUNCH OATE DEC 15 1964

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 210.82 LAP -1.69

RC 305.746 GL 30.9•

PLAMETOCENTRIC CONIC

C3 12.411VHL 3.523

LNCM AZMTH LMCH TIME

59.91 7 11 56

120.99 14 4 16

59.01 • 11 56

120.99 14 4 16

59.01 • 11 56

120.99 14 4 16

FLIGHT TIME 334.00 ARRIVAL DATE NOV 14 1965

DISTANCE 722.964 EARTH TO MARS

LOt. 85.06 VL 33.052 6AL 1.99 AZL 86.85 HCA 212.59 SMA 186.81 ECC .21457 INC 3.1464 vl 30.260

LOP 295.62 VP 25.422 GAP -9.98 kZP 92.65 TAL 11.28 TAp 223.67 RCA 146.73 APO 226.90 v2 26.015

GP -11.10 ZAL 66.18 ZAp 49.16 ETS 169.46 ZAE 74.35 ETE 176.11 ZAC •3.46 ETC 257.42 CLP 48.21

OLA 41.00 RAL 163.10 RAD 6567.5 VEL 11.557 pTH 2.02 VHp 5.990 DpA -2.29 RAp 161.37 ECC 1.2043

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ A ZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4070.25 -31.34 179.68 28.64 62.06 8 19 46 3470.2 -34.80 171.48

2786.84 -31.55 81.67 28.64 62.07 14 50 42 2186.8 -34.79 73.47

4070.25 -31.34 179.68 28.64 62.08 8 19 46 3470.2 -54.80 1•1.48

2788.84 -31.33 81.67 26,64 62.07 14 50 42 2186.6 -54.79 73.47

4070.23 -31.34 179.68 28.64 62.08 8 19 46 5470.2 -34.80 171.48

2786.84 -31.33 81.67 28.64 62.07 14 50 42 2186.8 -54.79 73.47

DIFFERENTIAL CORRECTIONS

TOE 3.6200 TRA -.3840 TC-12.9622 BAU 2.1667

ROE .5154 RRA .1170 RC3-1.4063 FAU .28698

FOE 3.9274 FRA .7818 FC-ZD.O177 BSP 37926

BOE 3.6562 8RA .4014 6C313.0581FSP 4518

RID-COURSE EXECUTION ACCURACY

SGT10909.4 SGR 1320.1 863 1345.6

RRT .9362 RRF .9598 RTF .9724

86810999.0 R23 .0985 R13 .9728

SGl10982.3 SG2 383.8 THA 6.61

LAUNCH DATE DEC 15 1964 FLIGHT TIME 336.00

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 210.58 LAp -1.71

RC 306.737 GL 30.53

PLANETOCENTRIC CONIC

C3 12.163 VHL 3.488

LNCH AZMTH LNCM TIM(

60.24 • 21 3

119.76 14 2 22

60.24 • 21 3

119.76 14 2 22

60.24 • 21 3

119.76 14 2 22

DISTANCE 727.278

L04. 83.06 VL 33.058 GAL 1.88 AZL 86.93 HCA 213.81 SMA 186.92 ECC .21475 IMC

LOP 296.84 VP 23.463 GAP -10.07 AZP 92.55 TAL 10.66 TAp 224.47 RCA 146.78 APO

GP -1D,63 ZAL 69.04 ZAp 48.18 ETS 169.55 ZA( 73.12 ETE 176.02 ZAC 73.99 ETC

ORBIT DETERMINATION ACCURACY

ST 5899.0 SR 838.8 gS 2213.8

CRT .9912 CRS -.9995 CST -.9925

LSA 6550.5 MSA 270.6 SSA 24.8

EL1 5957.5 EL2 110.1 ALF 8.03

ARRIVAL DATE NOV 16 1965

EARTH TO MARS

3.0733 vt 30.260

227.07 V2 26.D43

257.41CLP 47.28

DLA 40.16 RAL 164.01RAD 6567.5 VEL 11.556 PTH 2.02 VHp 4.039 DpA -1.97 RAP 161.82 ECC 1.2002

L-I TIRE INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4050.55 -30.89 177.72 26.89 62.94 8 28 35 3450.6 -34.24 169.51

2797.96 -30.87 82.34 28.88 62.92 14 49 0 2198.0 -34.23 74.14

4050.55 -30.89 177.72 28.89 62.94 8 28 33 3450.6 -34.24 169.51

2797.96 -30.87 82.34 28.88 62.92 14 49 0 2198.0 -34.23 74.14

4050.55 -30.89 177.72 28.89 62.94 8 28 33 3450.6 -34.24 169.51

2797.96 -50.87 82.34 28.88 62.92 14 49 0 2198.0 -34.23 •4.14

ORBIT DETERMINATION ACCURACY

ST 5904.8 SR 806.3 SS 2135.7

CRT .9908 CRS -.9994 CST -.9916

LSA 6324.6 MSA 276.1SSA 25.3

EL1 5958.6 EL2 108.0 ALF 7.71

DIFFERENTIAL CCRRECTIONs

7DE 3.5882 TRA -.3016 TC-13.$864 BAU 2.1873

ROE .4879 RRA .1273 RC3-1.3181FAU .27586

FOE 3.7003 FRA .9017 FC-19.6346 BSP 38944

BOE 3.6213 8RA .3273 0C313.4511FSP 4454

MID-COURSE EXECUTION ACCURACY

SG711061.4 SGR 1250.1 SG3 1305.4

RRT .9497 RRF .9527 RTF .9721

SG811131.8 R23 .0907 R13 .9724

S6111125.0 SG2 389.1 THA 6.13
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 338.00 ARRIVAL DATE NOV 18 1955

HELIOCENTRIC CO,AID

RL 147.23 LAL .OO

RP 210.34 LAp -1.72

RC 307.719 GL 30.10

PLANETOCENTRIC CONIC

C3 11.932 VHL 3.454

LNCH AZNTH LNCH TIME

51.49 7 30 35

118.51 14 0 22

51.49 7 30 55

118.51 14 O 22

61.49 7 30 35

118.51 14 0 22

DIFFERENTIAL CORRECTIONS

TDE 3.5278 TRA -.2388 TC-13.8681 8AU 2.2211

RDE .4612 RRA .1332 RC3-1.2471FAU .26746

FDE 3.4342 FRA .9695 FC-19.4062 BSP 39365

BOA 3.$578 BRA .2734 6C513.9241FSP 4300

DISTANCE 731.601 EARTH TO MARS

LOL 83.06 VL 33.065 GAL 1.77 AZL 87.00 HCA 215.04 SMA 187.04 ECC .21496 INC 3.0045 vl 30.260

LO_ 298.06 VP 23.503 GAP -10.17 AZP 92.46 TAL 10.02 TAp 225.06 RCA 146.83 Apo 227.25 V2 26.071

GP -10.18 ZAL 69.94 ZAP 47.22 ETS 169.64 ZAE 71.91 ETA 175.94 ZAC 74.48 ETC 257.40 CLP 46.37

DLA 39.32 RAL 164.95 RAD 6567.5 VEL 11.546 pTH 2.02 VHp 4.089 DpA -1.68 RAP 162.28 ECC 1.1964

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4030.14 -30.41 175.72 29.20 63.77 8 37 46 3430.1 -55.67 167.51

2810.25 -30.40 83.10 29.19 63.75 14 47 12 2210.3 -35.66 74.89

4030.14 -30.41 175.72 29.20 63.77 8 37 46 3430.1 -33.67 167.51

2810.25 -30.40 83.10 29.19 63.75 14 47 12 2210.3 -35.66 74.89

4030.14 -30.41 175.72 29.20 63.77 8 37 46 3430.1 -33.67 167.51

2810.25 -30.40 83.10 29.19 63.75 14 47 12 2210.3 -33.66 74.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86711238.0 8GR 1187,1 863 1271.3 ST 5860.6 8R 770.3 SS 2029.3

RRT .9434 RRF .9448 RTF .9719 CRT .9904 CRS -.9995 CST -.9907

S6811300.5 R23 .0807 R13 .9722 LSA 6243.5 MSA 277.0 SSA 26.5

S6111293.7 SG2 391.8 THA 5.70 ELI 5910.1EL2 105.4 ALF 7.42

LAUNCH DATE DEC 15 1964 FLIGHT TIM( 340.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CONIC DISTANCE 735.930 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 33.071 GAL 1.66 AZI_ 87.06 HCA 216.26 SMA 187.16 ECC .21519 IHC 2.9397 vl 30.260

RP 210.10 LAP -1.74 LCP 299.29 VP 23.542 GAP -10.26 AZP 92.37 TAt. 9.37 TAp 225.64 RCA 146.88 APO 227.43 V2 26.098

RC 308.691GL 29.69 GP -9.77 ZAL 70.90 ZAp 46.29 ETS 169.72 ZAE 70.73 ETA 175.88 ZAC 74.96 ETC 257.38 CLP 45.48

PLANETOCENTRIC CONIC

C3 11.715 VHL 3.423 DLA

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

62.76 7 40 39 4008.77 -29.83 173.67 29.§8 64.57 8 47 28

117.24 13 58 11 2823.93 -29.91 83.97 29.57 64.56 14 45 15

62.76 7 40 59 4008.77 -29.93 173.67 29.58 64.57 8 47 28

117.24 13 58 11 2823.93 -29.91 83.97 29.57 64.56 14 45 15

62.76 7 40 39 4008.77 -29.93 173.67 29.58 64.57 8 47 28

117.24 13 58 11 2823.93 -29.91 83.97 29.57 64.56 14 45 15

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 3.4681 TRA -.1678 TC-14.3403 8AU 2.2534 8GT11410.3 8r_l_ 1128.7 8G3 1236.8

ROE .4375 RRA .1391 RC3-1.1770 FAU .25889 RRT .9360 RRF .9357 RTF .9718

FOE 3.1850 FRA 1.0395 FC-19.1330 BSP 39789 86811468.0 R23 .0712 R13 .9720

BOA 5.4956 BRA .2180 8C314.3885 FSP 4143 66111458.2 SGZ 395.8 THA 5.30

38.49 RAL 165.94 RAD 6567.4 VEL 11.537 pTH 2.01 VHp 4.140 OpA -1.44 RAp 162.75 ECC 1.1928

PO CST TIM INJ 2 LAT INJ 2 LONG

3408.8 -33.08 165.46

2223.9 -53.07 75.75

3408.8 -33.08 165.46

2223.9 -33.07 75.76

3408.8 -33.08 165.46

2223.9 -33.07 75.76

ORBIT DETERMINATION ACCURACY

ST 5814.1 8R 738.3 SS 1927.2

CRT .9go1CRS -.9992 CST -.9896

LSA 6163.2 MSA 278.2 SSA 27.3

ELI 5859.9 EL2 102.8 ALF 7.17

LAUHCH DATE DEC 15 1964 FLIGHT TIME 542.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CONIC DISTANCE 740.263 EARTH TO RAR S

RL 147.23 LAL .00 LOL S3.0G VL 33.078 GAL 1.54 AZL 87.12 HCA 217.49 SMA 187.28 [CC .21544 INC 2.8784 vl 30.260

RP 209.86 LAP -1.75 LOP 500.52 VP 25.580 GAp -10.56 AZP 92.28 TAL 8.71 TAp 226.20 RCA 146.93 ApO 227.62 V2 26.124

RC 309.654 GL 29.30 GP -9.39 ZAL 71.90 ZAp 45.38 ETS 169.80 ZAE 69.56 ATE 175.82 ZAC 75.41ETC 257.56 CLP 44.62

PLANETOCENTRIC CONIC

C3 11.512 VHL 5.395 OLA 37.65 RAL 166.97 RAD 6567.A VEL 11.528 pTH 2.01VHP 4.193 OpA -1.25 RAP 165.24 ECC 1.1895

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.07 7 511G 3986.20 -29.42 171.54 30.02 65.36 8 57 42 3386.2 -32.48 163.33

115.93 13 55 46 2839.19 -29.A1 84.95 30.01 65.35 14 43 5 2239.2 -52.47 76.75

64.07 T 51 16 3966.20 -28.42 171.54 30.02 65.36 8 57 42 3586.2 -32.48 165.33

115.93 15 55 46 2839.19 -29.41 84.95 30.01 65.35 14 43 5 2239.2 -32.47 76.75

64.07 7 51 16 3986.20 -29.42 171.54 30.02 65.36 8 57 42 3386.2 -32.48 163.33

115.93 13 55 46 2639.19 -29.41 84.95 30.01 65.35 14 43 5 2239.2 -32.47 76.75

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.4076 TRA -.0892 TC-14.7989 BAU 2.2839 SGT11575.5 SGR 1074.4 SG3 1201.4 ST 5762.6 SR 709.2 SS 1826.5

ROE .4162 RRA .1449 RC3-1.1076 FAU .25016 RRT .9273 RRF .9254 RTF .9716 CRT .9899 CRS -.9990 CST -.9883

FOE 2.9471 FRA 1.1104 FC-18.8133 BSP 40300 S6811625.3 R23 .0623 R13 .9718 LSA 6080.1 MSA 279.7 SSA 28.2

BCd[ 3.4329 8RA .1702 8C314.8403 F_P 4004 86111618.4 SG2 400.6 THA 4.93 EL1 5805.2 EL2 100.0 ALF 6.95

LALk_CH DATE DEC 15 1964 FLIGHT TIME 344.00 ARRIVAL DATE NOV 24 1955

HELIOCENTRIC CONIC DISTANCE 744.601 EARTH TO MARS

RL 147.23 LAL .00 LOt. 83,06 VL 33.085 GAL 1.42 AZL 87.18 HCA 218.72 SMA 187.40 ECC .21571 INC 2.8203 vl 50.260

RP 209.66 LAP -1.76 LOP 301.75 VP 23.618 GAP -10.4§ AZP 92.20 TAL 8.04 TAp 226.76 RCA 146.97 APO 227.82 V2 26.149

tiC 310.607 GL 28.92 GP -9.02 ZAL 72.95 ZAP 44.52 ETS 169.88 ZA( 68.42 ETA 175.78 ZAC 75.84 ETC 257.33 CLP 43.78

PLANETOCENTRIC CONIC

C3 11.322 VHL 5.365 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT A$C INJ AZNTH INJ TIME

55.43 8 2 32 3962.19 -28.90 169.32 30.52 66.14 9 8 35

114.57 13 55 0 2856.32 -28.89 66.08 30.51 66.12 14 40 37

65.43 8 2 32 3962.18 -28.90 169.32 30.52 66.14 9 8 35

114.57 13 53 0 2836.32 -28.89 86.08 30.51 66.12 14 40 37

65.43 6 2 32 3962.19 -28.90 169.32 30.52 66.14 g 8 35

114.57 13 55 0 2856.32 -28.89 86.08 30.51 66.12 14 40 37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.3446 TRA -.0035 TC-15.2536 BAU 2.3143 SGT11739.2 Sf,_ 1024.7 $53 1166.8

ROE .3970 RRA .1508 RC3-1.040§ FAU .24159 RRT .9173 RRF .9138 RTF .9713

FOE 2.7220 FRA 1.1847 FC-18.4732 BSP 40789 S6811783.8 R23 .0545 RI3 .9715

BOA 3.3681 BRA .1509 6C315.2890 FSP 3868 S6111776.8 $G2 406.7 THA 4.58

36.81 RAL 168.03 RAO 6367.4 VEL 11.520 PTH 2.01 VHp 4.247 DpA -1.05 RAp 163.74 ECC 1.1853

PO CST TIM INJ 2 LAT INJ 2 LONG

3362.2 -31.86 161.12

2256.3 -31.85 77.88

3362.2 -31.86 161.12

2256.5 -31.85 77.88

3362.2 -31.86 161.12

2256.3 -31.85 77.88

ORBIT DETERMINATION ACCURACY

ST 5703.4 SR 683.1 SS 1728.5

CRT .9897 CRS -.9986 CST -.9866

LSA 5991.9 MSA 282.4 SSA 29.1

EL1 5743.4 EL2 97.1ALF 5.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. t, 1964)

LAUMCH DATE DEC 15 1964

HELIOCENTRIC CONIC

flL 147.23 LAL .00

RP 209.44 LAP -1.78

RC 311.551 GL 28.56

PLANETOCENTRIC CONIC

C3 11.14& VHL 3.339

LMCH AZMTH LNCH TIN(

SS.84 8 14 33

113.16 13 49 48

66.84 6 14 33

113.16 13 49 48

68.84 8 14 33

113.16 13 49 48

FLIGHT TIIIE 346.00 ARRIVAL DATE NOV 26 1965

DISTANCE 748.943 EARTH TO MARS

LOL 83.08 VL $3.002 GAL 1.30 AZL 87.23 HCA 219.96 SMA 187.52 ECC .21600 INC 2.7652 vl 30.260

LOP 302.99 Vff 23.855 GAP -10.54 AZP 92.12 TAL 7.35 TAp 227.31RCA 147.02 APO 228.02 V2 26.174

GP -8.69 ZAL 74.05 zAff 43.87 (78 169.95 ZAE 87.30 ETE 175.74 ZAC 76.26 ETC 257.30 CLP 42.97

DLA 35.96 RAL 169.14 HAD 6587.4 V[L 11.512 PTH 2.01VHp 4.302 DpA -.90 RAp 164.25 ECC 1.1834

L-I TINt[ INJ LAT INJ LONG INJ RT A$C INJ AZIATH INJ TIN( PO CST TIM INJ 2 LAT [NJ 2 LONG

3938.39 -28.38 186.98 31.08 66.90 9 20 9 3336.4 -31.23 158.78

2875.64 -28.35 87.38 31.08 68.88 14 37 43 2275.6 -31.22 79.17

3936.39 -20.38 166.98 31.00 86.90 9 20 9 3336.4 -31.23 158.78

2875.84 -28.35 87.36 31.08 86.08 14 37 43 2275.6 -31.22 79.17

3936.39 -28.38 166.90 31.00 66.90 9 20 9 3336.4 -31.23 158.78

2875.64 -28.35 87.38 31.00 66.88 14 37 43 2275.6 -31.22 79.17

DIFFERENTIAL C_RRECTIONS MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.2804 111A .0906 TC-15.8958 RAU 2.3434 SGT11898.3 SGR 979.0 SG3 1132.1 ST 5638.8 SR 659.6 SS 1684.0

ROE .3798 RRA .156T RC$ -.9744 FAU .23299 RRT .9038RRF .9009 RTF .9711 CRT .9897 CRS -.9981 CST -.9847

FOE 2.309T ERA 1.2601FC-18.0964 BSP 41304 $681|938.5 R_ .0475 R13 .9712 LSA 5900.7 MSA 285.7 SSA SO.O

BOG 3.3023 BRA .1810 8C315.7260 FSP 3737 S6111R31.3 SG2 413.6 THA 4.27 ELI 5676.5 EL2 93.9 ALE 6.61

LAUtACM DATE DEC 15 1964

HELIOCENTRIC C(_ilC

FLIGHT Till[ 348.00

OI$TANCE 733.L_0

RL 147.23 LAL .00

NP 209.24 LAP -1.79

RC 312.486 GL 28.20

PLAN[TOC(NTRIC CONIC

C3 10.983 VHL 3.314

LNCM AZMTM LNCH TIM_

68.33 8 27 24

111.67 13 49 1

60.33 8 27 24

111.87 13 48 1

68.33 8 27 24

111.67 13 46 1

DIFFEREHTIAL COItRECTIONS

TOE 3.2183 1"114 .1911 TC-16.1225 OAU 2.3711

ROE .3645 RRA .1621 RC3 -.9098 FAU .22447

FOE 2.3109 FRA 1.3300 FC-17.8932 BSP 41900

BIDE 3.2368 BRA .2506 BC318.1462 FSP 3623

ARRIVAL DATE NOV 28 1965

EARTH TO MARS

187.64 ECC .21631 INC 2.7127 vl 30.260

227.65 RCA 147.05 APO 228.23 V2 26.198

175.70 ZAC 76.66 ETC 257.27 CLP 42.17

LOL 83.06 VL 33.099 GAL 1.16 AZL 87._9 HCA 221.19 SMA

LOP $04.23 VP 23.691 GAP -10.62 AZP 92.04 TJM. 6.65 TAp

GAP -8.37 ZAt. 75.19 ZAP 42.84 ETS 170.02 zAll_ 66.20 ETE

OLA 35.10 HAl. 170.27 RAD 6367.4 V(L 1t.505 PTH 2.00 VHP 4.359 DPA -.79 RAp 164.78 ECC 1.1808

L-I TIN( INJ LAT INJ L(_IG INJ RT ASC INJ ALqATH INJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

360R.44 -27.80 164.49 31,70 67.84 9 32 33 3308.4 -30.57 156.31

2897.54 -27.79 86.83 $1.69 67.63 14 34 19 2297.5 -30.56 80.66

3906.44 -27.80 164.49 31.70 67.64 9 32 33 3300.4 -30.57 156.$1

2897.54 -27.79 88.83 31.69 67.63 14 54 19 2297.3 -30.56 80.66

3908.44 -27.80 164.49 31.70 67.64 9 32 33 3308.4 -30.57 156.31

2897.54 -27.79 88.85 31.6R 67.65 14 34 19 2297.5 -30.56 60.66

MID-COuRSE EXECUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

SGT12053.2 SGR 957.0 SG3 1097.6 ST 5571.0 _ 638.7 SS 1543.4

RRT .RR51 Ng8 r .8864 RTF .9709 CRT .9898 CRS -.9973 CST -.9824

$6812089.5 R_ .0408 R15 .9710 LSA 5808.0 MSA 288.5 SSA 30.7

$6112082.2 SGZ 420.6 THA 3.98 EL1 5606.7 EL2 90.3 ALF 6.A8

LAUNCH DATE DEC 15 1984 FLIGHT 1IN( 350.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 209.04 LAp -1.80

RC 313.411GL 27.65

PLANETOCENTRIC CONIC

C3 10.833 VHL 3.291

LHCH AZMTH LNCH TIME

69.91 8 41 18

110.09 13 41 28

68.91 8 41 16

110.09 13 41 28

69.91 8 41 18

110.09 13 41 28

DIFFERENTIAL CORRECTIONS

TOE 3.1452 TRA .2972 TC-16.5427 $AU 2.3990

ROE .3503 flRA .1673 RC3 -.8463 FAU .21601

FOE 2.1158 FRA 1.3996 FC-17.2620 BSP 42394

BOG 3.1647 6RA .3410 8C316.5644 FSP 5497

DISTANCE 737.641 EARTH TO MARS

LOt. 83.06 VL 33.106 GAL 1.08 AZL 87.34 HCA 222.43 SMA 187.77 ECC .21665 INC 2.6627 vl 50.260

LOP 305.47 VP 23.727 GAP -10.71 A ZP 91.97 TAL 5.94 TAp 228.37 RCA 147.09 Apo 228.45 v2 26.221

GP -8.07 ZAL 76.36 ZAp 42,04 ET3 |?0.09 ZAE 65.12 [TE 175.67 ZAC 77.05 ETC 257.25 CLP 41.40

OLA 34.23 RAL 171.45 RAD 6567.4 VEL 11.499 PTH 2.00 VHp 4.416 DpA -.70 RAp 165.32 ECC 1.1783

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|M[ PO CST TIM INJ 2 LAT IMJ 2 LONG

3877.68 -27.21 161.80 32.37 66.36 9 45 56 5277.7 -29,90 155.64

2922.67 -27.20 90.54 32.37 68.37 14 30 11 2322.7 -29.89 82.38

3877.68 -27.21 161.80 32.37 68.38 9 45 56 3277.7 -29.9U 153.64

2922.67 -27.20 g0.34 32.37 68.37 14 30 11 2322.7 -29.89 82.$8

3877.68 -27.21 161.80 32.37 60.38 9 45 56 3277.7 -29.90 158.64

2922.67 -27.20 90.54 32.37 68.37 14 30 11 2322.7 -29.89 82.38

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712204.7 SGR 898.0 SG3 1063.0 ST 5486.1SR 619.1 SS 1451.0

RflT .8784 RRF .8703 RTF .9707 CRT .9901CRS -.9960 CST -.9795

SG012257.7 R25 .0348 R13 .9707 LSA 5702.7 MSA 292.5 SSA 31.S

$6112230.2 SG2 428.3 THA 3.70 EL1 5522.2 EL2 86.5 ALE 6.37

LAUNCH DATE DEC 15 1964 FLIGHT TIM( 352.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CCNIC DISTANCE 761.996

RL 147.23 LAL .00 LOt. 83.06 VL 33.114 GAL .93 AZL 87.39 HCA 223.67 SMA

RP 208.85 LAp -1.$1 LOP 306.71VP 23.761 GAP -10.80 AZP 91.89 TAL 3.21 TAp

RC 314. 329 GL 27.51 GP -7.79 ZAL 77.62 ZAP 41.23 ETS 170.13 ZAE 64.06 ETE

PLANETOCENTRIC CONIC

C3 10.697 VHL 3.271DLA 53.35 RAL 172.63 RAG 6567.4 VEL 11.493 PTH 2.00 VHp

LNCH AZIATH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATfl IHJ

71.60 8 56 29 3843.34 -26.61 158.87 35.10 69.11 10 0 32

108.40 13 35 54 2951.82 -26.60 92.35 35.09 69.10 14 23 6

71.60 8 56 29 3843.34 -26.61 158.87 33.10 69.11 10 O 32

106.40 13 35 54 2951.62 -26.60 92.55 35.09 69.10 14 25 6

110.00 14 42 49 2746.66 -31.00 78.28 34.73 74.82 15 28 36

110.00 12 48 44 S096.30 -22.37 101.72 31.05 63.45 13 40 20

DIFFERENTIAL C_RRECTION8 HID-COURSE EXECUTION ACCURACy

TOE 3.0716 TRA .4093 TC-16.9321 OAU 2.4268 $GT12355.1 SGR 862.7 563 |029.7

RDE .3376 RRA .1721RC3 -.7639 FAU .20791 RRT .$624 RRF .8327 RTF .9704

FOE 1.9308 FRA 1.4651 FC-16.8277 R8P 42917 S6812385.2 R23 .0293 R13 .9705

BIDE 3.0901 8RA .4440 0C316.9703 FSP 3380 SG112377.3 SG2 436.0 THA 3.45

EARTH TO MARS

187.90 ECC .21701 [NC 2.6148 vl 50.260

228.89 RCA 147.12 APO 228.67 V2 26.243

175.65 ZAC 77.42 ETC 257.19 CLF 40.64

4.475 DpA -,63 RAP 165.88 ECC 1.1760

TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3243.3 -29.20 150.72

2351.8 -29.19 84.40

5243.5 -29.20 150.72

2351.8 -29.19 84.40

2146.7 -32.77 69.49

2496.5 -25.75 94.20

ORBIT DETERMINATION ACCURACY

ST 5397.4 SR 601.4 SS 1361.4

CRT .9905 CRS -.9941CST -.9759

LSA 5590.9 MSA 296.3 SSA 52.3

EL1 5450.2 EL2 82.2 ALF 6.30

2123



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 354.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC CONIC DISTANCE 766.354 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 33.121GAL .80 AZL 87.43 HCA 224.92 8MA 168,05 ECC .Z1739 INC 2.5690 vl 30.Z60

RP 208.67 LAP -1.81 LOP 307.95 VP 23.795 GAp -10.88 AZP 91.82 TAL 4,47 TAp 229.39 RCA 147,15 APO 228.90 VZ 26.264

RE 515.238 GL 27.16 GP -7.52 ZAL 76,90 ZAP 40.49 ETS 170.21 ZAE 65.02 ETE 175.63 ZAC 77.78 ETC 257.15 ELF 39.91

P_A4_HETOCENTRIC CONIC

CS 10.573 VHL 3.252 DLA 32.45 RAL 173.88 RAD 6567.4 VEL 11.487 pTH 2.0D VHP 4.554 DpA -.60 RAp 166.45 ECC 1.1740

LNCH AZMTN LNCH TIME L-[ TIME IN3 LAT INJ LO#4G INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

73.44 9 15 14 3804.39 -25.98 155.61 33.88 69.83 10 16 39 3204.4 -28.48 147.48

106.56 13 28 59 2986.05 -25.97 94.91 33.87 69.82 14 18 45 2386.0 -28.48 86.79

73.44 9 13 14 3804.39 -25.98 155.61 33.88 69.83 10 16 59 3204.4 -28.48 147.48

106.56 13 28 59 2986.05 -25.97 94.91 33.87 69.82 14 18 45 2386.0 -28.48 86.79

110.00 15 12 43 2665.98 -32.29 72.32 35.95 78.11 15 57 9 2066.0 -33.59 63.33

110.00 12 Z8 40 317Z.46 -19.98 106.33 30.95 61.67 13 21 35 2572.5 -25.61 99.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9946 TRA ,5259 TC-17.3511BAu 2.4347 SGT12304.9 SGR 830.3 8G3 996.8 ST 5297.8 8R 585.5 SS 1274.6

RDE .3262 RRA .1763 RE3 -.7269 FAU .Z0001 RRT .8448 RRF .8334 RTF .9704 CRT .9911CRS -.9913 CST -.9718

FOE 1.7561 FRA 1.5220 FC-16.3773 B,SP 43399 SGB12532.4 R23 .0236 R13 .9704 LSA 5472.0 MSA Z99.5 SSA 33.1

BDE 3.0123 BRA .5546 BC317.3663 F_P 3259 8G112524.6 8G2 443.6 THA 3.21 EL1 5329.5 EL2 77.4 ALF 6.25

LAUNCH DATE DEC 15 1964 FLIGHT TIME 356.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CONIC DISTANCE 770.716 EARTH TO MARS

RL 147.23 LAL .00 LOL 83.06 VL 33.128 GAL .68 AZL 87.47 HCA 226.16 SMA 188.16 ECC .21780 INC 2.5252 vt 30.260

RP 208.49 LAp -1.82 LOP 309.20 VP 23.828 GAP -10.97 AZP 91.75 TAL 3.72 TAp 229.88 RCA 147.17 Apo 229.14 V2 26.285

RC 316.140 GL 26.82 GP -7.27 ZAL 80.23 ZAP 39.75 ETS 170.27 ZAE 62.00 ETE 175.61 ZAC 78.14 ETC 257.10 CLP 39.19

PLANETOCENTRIC COikllC

C3 10.463 VHL 3.235 DLA 31.34 RAL 173.13 RAO 6567.4 VEL 11.483 PTH 2.00 VHp 4.595 OpA -.58 RAp 167.03 ECC 1.1722

LNCH AZNTH LNCH TIME L-I TIME |NJ LAX INJ LONG IN3 RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.50 9 32 7 3739.05 -25.33 151.90 34.71 70.53 10 34 46 3159.0 -27.74 143.79

104.50 13 20 11 3027.15 -25.32 97.78 34.71 70.53 14 10 38 2427.1 -27.74 89.67

75.50 9 32 7 3759.05 -23.33 151.90 34.71 70.55 10 34 46 3159.0 -27.74 143.79

104.50 13 20 11 3027.15 -25.32 97.78 34.71 70.53 14 10 38 2427.1 -27.74 89.67

110.00 15 36 54 2602.63 -33.08 67.55 36.97 80.84 16 20 16 2002.6 -33.99 58.43

110.00 12 14 35 3231.57 -18.04 109.81 31.14 60.46 13 8 26 2631.6 -21.83 102.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.9175 TRA .6540 TC-17.7143 BAU 2.4795 SG712644.4 854_ 800.8 SG3 963.2 ST 5195.4 SR 571.4 88 1192.6

ROE .3161RRA .1809 RE3 -.6674 FAU .19184 RRT .8249 RRF .8124 RTF .9700 CRT .9919 CRS -.9872 EST -.9663

FDE 1.5919 FRA 1.5889 FC-15.8740 BSP 44004 8G812669.7 R23 .0198 R13 .9701 LSA 5352.3 MSA 305.0 8SA 33.8

BDE 2.9346 BRA ,6785 8C3_7.7269 FSp 3158 8G112661.6 SG2 452.1 THA 2.99 ELi 5226.2 EL2 72.3 ALF 6.23

LAUNCH DATE DEC 15 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC DISTANCE 775.081 EARTH TO MARS

RL 147.28 LAL .00 LOL 83.06 VL 53.136 GAL .53 AZL 87,52 HCA 227.41 SMA 188.29 ECC .21824 INC 2.4830 vl 50.260

RP 208.32 LAP -1.83 LOP 310.45 VF 25,860 GAp -11.05 AZP 91.68 TAL 2.95 TAp 230.56 RCA 147.20 Apo 229.38 V2 26.304

RE 317.055 GL 26.48 GP -7.04 ZAL 81.60 ZAp 39.03 ET8 170.32 ZAE 60.99 ETE 175.60 ZAC 78.48 ETC 257.06 CLP 58_49

PLkNETOCENTRIC CONIC

C3 10.366 VHL 3.220 DLA 30.61RAL 176.44 RAD 6567.4 VEL 11.478 pTH 2.00 VHP 4.656 DpA -.59 RAp 167.62 ECC 1.1706

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

77.87 9 54 T 3704.01 -24.65 147.50 35.59 71.25 10 55 51 5104.0 -26.98 139.41

102.13 13 8 29 3078.44 -24.64 101.38 35.59 71.24 13 59 47 2478.4 -26.97 83.30

77.87 9 54 7 3704.01 -24.65 147.50 35.59 71.25 10 55 51 3104.0 -26.98 139.41

102.18 13 8 29 3078,44 -24.64 101.38 35.59 71.24 13 59 47 2478.4 -26.97 93.30

110.00 15 58 14 2547.87 -33.59 63.36 37.90 83.27 16 40 42 1947.9 -34.16 54.16

110.00 12 3 32 3282.58 -16.30 112.74 31.52 59.53 12 58 14 2682.6 -20.22 105.81

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.8315 TRA .7835 TC-18.0917 BAU 2.5086 $G712795.7 SGR 774.5 $G3 933.0 ST 5074.4 SR 558.1 88 1109.5

RDE .3068 RRA .1846 RE3 -.6133 FAU .18468 RRT .8043 RRF .7899 RTF .9699 CRT .9928 CR8 -.98t3 CST -.9596

FOE 1.4_-09 FRA 1.8394 FC-15.4237 BSP 44475 8G812819.1 R23 .0148 R13 .9700 LSA 5214.9 HSA 309.8 98A 34.6

BDE 2.8481BRA .8049 8C318.1020 FSp 3048 9Gl12810.9 8G2 459.7 THA 2.79 EL1 5104.6 EL2 66.6 ALF 6.23

LAUNCH DATE DEC 15 1964 FLIGHT TIME 360.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC DISTANCE 779.448 EARTH TO MARS

87.56 HCA 228.66 SMA 188.42 ECC .21871 INC 2.4424 vl 30.260

91.61 TAL 2.17 TAp 230.83 RCA 147.21Apo 229.63 V2 26.323

170.37 ZAE 60.01ETE 175.58 ZAC 78.82 ETC 257.01CLP 37.81

RL 147.23 LAL .00 L04,. 83.06 VL 33.143 GAL .39 AZL

RP 208.16 LAP -1.83 LOP 311.70 VP 23.891 GAP -11.13 AZP

RC 317.924 GL 26.13 GP -6.82 ZAL 83.02 ZAp _.33 ET8

PLANETOCENTRIC CONIC

C3 10.283 VHL 3.207 DLA 29.66 RAL 177.75 RAO 6367.4 VEL 11.475 pTH 1.99 VHp 4.719 OpA -.61 RAp 168.23 DEE 1.1692

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

80.79 10 21 19 3632.44 -23.95 141.91 36.52 71.96 11 21 52

99.21 12 51 46 3146.79 -23.94 106.22 36.32 71.94 13 44 13

100.00 13 29 13 3027.04 -26.08 98.04 37.23 74.83 14 19 40

tO0.OO 12 26 33 3227.42 -21.83 111.40 35.71 69.06 13 20 20

110.00 16 17 51 2498.42 -33.92 39.34 38.79 85.51 16 59 30

110.00 11 54 24 3328.81 -14.69 115.35 32.03 38.78 12 49 53

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 2.7411TRA .9187 TC-18.4322 BAU 2.5352 $GT12934.6 8_ 749.4 SG3 900.9

ROE .2983 RRA .1879 RC3 -.3584 FAU .17721 RRT .7814 RRF .7630 RTF .9698

FDE 1,2730 FRA 1.6855 FC-14.9186 BSP 44939 $G812956.3 R23 .0100 R13 .9698

BDE 2.7573 BRA .9377 BC318.4406 FSP 2936 8G112947.8 8G2 467.2 THA 2.60

PO CST TIM INJ 2 LAT INJ 2 LONG

3032.4 -26.19 133.85

2546.8 -26.18 98.16

2427.0 -27.91 89.71

2627.4 -24.49 103.60

1898.4 -34.17 50.30

2728.8 -18.71 108.55

ORBIT DETERMINATION ACCURACY

ST 4943.1 SR 545.6 SS 1026.2

CRT .9938 CR8 -.9727 CST -.9508

LSA 5068.0 MSA 314.8 SSA 35.4

ELI 4972.7 EL2 60.4 ALF 6.26

2124



JPL TM 33-100 EAITTH--MARS TRAJECTORIES (VOL. I. 1964)

LA_CH DATE DEC 13 1164

HELIQ¢EMTRIC CONIC

RL 147.23 LAL .OO

RP 208.01 LAP -1.84

RC 318.808 ;L IS.T8

PLANETOCEMTRIC CONIC

C3 10.215 VI'IL 3.196

LMCM AZMTM LMCH TIME

65.17 11 I 39

04.83 IE 62 •

100.00 14 14 15

100.00 11 5E 12

110.00 18 36 18

110.00 11 4& 31b

FLI_H1 lINE 36Z.00 ARRIqAL DATE DEC 12 1966

8S.DS VL 33.151 GAL

DISTANCE 783.816 EARTH TO MARS

.25 AZL 87.80 HCA 229.91SHA 188.56 ECC .21921 INC 2.4033 vl 30.m$0

1.38 TAP 231.29 RCA 14•.22 APO 229.89 VZ 28.$41

59.04 ETE 175.57 ZAC 79.14 ETC 256.66 CLP 37.|5

LOL

LOP 312.95 vP 23.921 GAP -11.21 AZP 91.55 TAL

GP -8.61 ZAL 84.47 ZAP 37.$5 ETS 170.41 ZAE

DLA 28.69 RAt. 179.09 RAD 6567.4 V(L 11.472 PTH 1.99 VHP 4.782 DPA -.66 RAP 168.85 [CC 1.1831

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH |NJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

3518.55 -23.22 133.26 37.50 72.65 16 O 17 2918.3 -25.37 1R5.£2

3SIR.DO -23.21 114.17 37.50 72.64 13 18 25 2658.0 -23.37 1041.13

8697.33 -ER.OT 86.91 38.85 79.28 15 Z 33 2897.S -L_I.E6 80.31

3354.45 -16.53 119.38 35.62 66.12 12 48 6 2754.5 -21.G0 111.93

P.458.1_ -34.11 35.97 39.GG 87.61 17 17 11 1852.6 -34.06 48.73

3371,t)3 -tS._S ttT.TS 3_.(dL 56.16 12 42 50 2771,9 -1T,28 111.05

DIFFERENTIAL CGRRI[CTION6 MID-COURSE EXECUTION ACCURACY QRRIT DETERMINATION ACCURACY

TDE 2.649R lEA 1.0575 TC-18,7460 BAU E. 5810 S&T13OGR.S_;R 786.E SG3 8418.3 ST 4806.7 Sit 534.7 SS 948.2

ROlE .L_611 RllA .IROSRC5 -.5064 FAU .16977 RRT .TSSTRRF .T378 RTF .g699 CRT .9949 CRS -.6613 CST -.840T

FOE 1.1870 FRA 3.7175 FC-14.3885 BgP 43394 S6813088.7 R23 .0044 RI3 .9699 LSA 4818.0 NSA 318.0 SSA 38.1

BiDE 2.6656 liRA I.OT4S BCSSR.7568 FRP 2822 S6113081.1 SG2 474.4 •HA 2.41 EL1 4834.1 EL2 53.9 ALF 6.32

LAUNCH OAT( DEC 15 IR64 FLIGHT TIM( 364.00 ARRIVAL DATE DEC 14 1965

HELIO(EMTRIC C_NIC DI$TAH¢E 788.190 EARTH TO MARS

RL 147.83 LAL .00 LGL 83.06 VL 35.158 GAL .10 AZI. 87.83 HCA 231.17 SMA 188.69 ECC .21974 INC E.3855 Vt 30.260

RP 207.86 LAP "1.84 LGP 314.85 _P 2"5.950 GAP -11.L_ AZP 91.48 TAL .ST TAP 231.74 RCA 147.23 APO 250.15 VZ 26.357

RC 31R.685 _ 23.43 64P -8.41ZAL 85.97 ZAP 341.98 ITS 170.46 ZAE 58.08 ETE 175.56 zAC 79.46 ETC238.91CLP 36.50

PLANETOC[NTRIC CONIC

C3 10.168 Vt4L 5.16R OLA 27.71RAL 180.4§ RAO 6_7.4 VEL 11.470 pTH |.98 Vt4P 4.846 OpA -.72 RAP 162.48 ECC 1.16?2

LNCH AZI4TH iNCH TIME L-I T|NE INJ LAT INJ LONG INJ RT AS(: IHJ A_4TH IMJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

60.00 12 38 54 381R.33 -85.88 |18.10 39.48 77.86 13 32 34 2619.3 -27.23 103.71

gO.O0 10 55 43 5555.12 -It. ST 134.41 37.33 U.T6 11 54 56 2955.1 -21.89 126.79

100.D0 14 44 85 RR14.82 -28.87 8H.RS 40.09 82.28 IS 31 18 8214.8 -L_.?3 74.23

100.00 11 36 SS 3434.86 -18.24 |24.29 3e.DO 64.56 18 30 10 2834.9 -19.54 117.01

110.00 38 53 33 2401.54 -34.18 SH.SS 40.53 69.$0 17 34 $ 1801).5 -35.N6 43.36

110.00 11 39 $4 3418.91 -11.67 120.00 33.40 57.64 IE 38 47 2816.6 -15.86 113.40

DIFFERENTIAL C,CRR£CTICII9 MID-COURSE EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

8.54R1WIA 1.L_Ts TC-SR.DS08 8k4U 2.5088 _T13HIO.? _ TOG.8 S_3 838.7 ST 465A.T II 525.9 SS 867.0

ROE .2R40 lIRA .1981RC3 -.4541FAU .19300 I_T .7311 _ .7092 RTF .9695 CRT .9958 CR$ -.9425 CST -.9244

FOE .JT4S FRA 1.7204 FC-1).OR70 BIRD 45773 S68|3H29.5 R_ -.0007 R13 .9695 LSA 4TSE.3 MSA 326.7 sSA 36.8

BIDE 2.5649 NA 1.88_D K]1t.039E FliP ZtlS? SGI13HHO.? SG2 48|.2 THA 2.24 EL1 4683_ 8 E_8 47.5 ALF 8.40

LAUNCH DATE DEC 15 1884

MELIOCENTRIC CONIC

RL 14?.23 LAL .DO

RP 20T.73 LAP -1.85

Re 320,558 6L 25,06

PLAN[TOCENTR|C CONIC

CS 10.124 VHL 3.182

LMCH Alq4TH LMCM TIR_

90.00 15 16 40

00.00 10 2O 58

100.00 13 9 41

100.00 11 18 39

110.00 17 10 49

110.00 11 33 $9

FLIGHT 11M[ 386.90 ARRIVAL DATE DEC 16 1805

DISTANCE 792.363 EARTH TO MARS

LQ4. 83.04 VL 33.188 GAL *.04 AZL 87.67 i4CA 232.42 SMA 188.83 ECC .22030 INC 2.3291 ¥1 30.280

LOP 315.46 _P 23.978 RAP -11.38 AZlP 91.42 TAL 359.75 TAp 232.18 RCA 147.23 AlSO 230.43 V2 26.373

DIP -8.22 ZAL 87.30 ZAP _.33 ETS 170.49 zA[ 57.14 ETE 175.56 ZAC 79.78 ETC 256.85 CLP 35.87

DLA ZR.?O RAL 181.83 RAD 6387.4 V(L 11.488 pTH 1.99 VHP 4.912 DpA -.80 RAp 1•0.12 ECC 1.1686

L-I T114_ |MJ LAT IMJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

3111.08 -27.13 104.51 40.90 81.55 t4 8 32 2512.0 -28.02 95.95

3660.98 -18.43 140.97 37.82 66._1 11 29 59 3061.0 -19.46 133.60

2747.62 -L_).48 78.02 41.22 64.82 15 55 28 2147.6 -2V.89 69.24

3500.58 -14.28 128.15 36.59 63.46 12 16 59 2900.8 -17.73 121.06

2368.58 -34.I5 49.41 41.40 91.49 1T 50 18 1768.6 -33.5• 40.22

3452.38 -10.22 122.14 34.22 _T.ED 12 31 32 2852.4 -14.47 115.62

DIFFERENTIAL CGRRECTION$ NID-COURW[ ExECuTION ACCURACY

TOE 2.4350 'IRA 1.3803 TC-19.2366 BALI 2.8039 SG713308.5 SI_ 890.1 883 801.4

ROE .8601RRA .1_ RC3 -.3920 FAU .15344 RRT .SOS3 1if8 r .1815 RTF .9881

FOE .6787 FRA 1.8460 FC-13.1215 BSP 46749 _pl)|3386.4 R23 .0090 R13 .9881

BIDE 2.470t) BRA 1.3R44 BC319.2396 F_P 2746 S6113317.2 SG2 495.0 THA 2.07

LAUNCH DATE DEC 15 1934 FLIGHT TINS 366.00

HELIOCENTRIC CCNIC DISTANCE 796.938

RL 147.23 LAL .00 LOt. 83.01 VL 33.174 GAL -.80 AZL 87.71 HCA 233.68 SHA 188.97 [CC .22089

M9 _OT.GO LAP -1.85 LOP 316.T2 _P 84.005 GAP -1t.46 AZ_ 91.36 TAL 358.92 TAP 232.80 RCA 147.23

RC 321.485 6L 24.89 r_P -8.04 ZAL 89.07 ZAP 35.70 ETS 170.53 ZA( 56.21 ETE 175.55 ZAC 80.09

pLAN(TOCENTRIC C_ldIC

C3 10.101 VIAL 3.178 DLA 83.68 RI4. 183.63 RkD $367.4 _/I[L 11.467 pTH 1.99 _4p 4.978 OpA -.90

LNCH AZ14TH LNCH TIM( L-I TIN( |NJ LAT INJ LONG INJ RT AS(; INJ A_4TH INJ TIN( PO CST TIM

90.00 13 4S 88 3033.34 -27.79 98.85 42.14 84.31 14 36 t 2433.3

gO.DO 10 11 20 37_8,73 -14.88 145.66 38.21 65.28 11 13 39 3138.T

100.00 15 32 21 2888.76 -29.76 73.66 42.31 87.10 16 17 9 2088.8

100.00 11 T 8 3558.$S -12.49 131.53 37.32 62.6_ t2 6 26 2938.5

110.00 17 ET 14 2329.29 -34.04 46.35 4_.29 93.30 18 6 3 1729.3

110.00 11 28 44 3490,78 -8.80 124.20 35.|2 56.83 t2 26 55 2890.8

DIFFEREMTIAL CGRRECTION8 MID-COURSE EXECUTION ACCURACY

TO( 2.3521 1lEA 1.5349 TC-19.S06T BAU 2.8348 SG713459.4 SGR 674.1SG3 776.1

ROE .2751 RRA .1994 RC3 -.3484 FAu .14804 RRT .8703 RI_ .8504 RTF .9665

FOE .7403 FRA 1.8814 FC-12.8877 BSP 47014 $Gm13478.2 R23 .0004 R13 .9685

BIDE 2.368R BRA 1.5478 8C319.3096 FSP 2562 $4;113497.0 SGE 499.9 THA 1.93

ORBIT DETERMINATION ACCURACY

ST 4513.9 SIR 518.5 SS 824.9

CRT .996? CR6 -.9211CST -.9065

LsA 4605,2 MsA 340.4 SsA 37.3

EL1 4543.4 EL2 42.0 ALF 6.33

ARRIVAL DATE DEC 18 1965

EARTH TO MARS

INC 2.2937 vl 30.260

APO 230.71VZ 26.388

ETC 256.80 CLP 35.25

RAP 170.•8 ECC 1.1662

IHJ 2 LAT INJ 2 LONG

-28.28 90.22

-IT.49 138.46

-_.85 64.86

-16.06 124.56

-53.21 37.21

-13.10 117.75

oRBIT DETERMINATION ACCURACY

ST 4355.0 SR 510.3 SS •55.7

CRT .9971 CRS -.8891 CST 0.8837

LSA 4433.8 MSA 346.? SSA 3?.9

EL1 4384.? EL2 38.5 ALF 6.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 15 1964

HELIOCENTRIC CON|C

RL 147.23 LAL .00

RP 207.46 LAP -1.8§

RC 322.266 GL 24.31

PLANETOCENTRIC CONIC

C3 10.096 VHL 3.177

LNCH AZMTH LNCH TIME

90.00 14 10 23

90.00 9 57 41

100.00 15 53 19

100.00 10 57 28

110.00 17 43 14

110.00 11 24 1

FLIGHT T|VA[ 370.00 ARRIVAL DATE DEC 20 1965

LOL 83.06 VL

LOP 317.98 VP

GP -5.87 ZAL

DISTANCE 801.314 EARTH TO MARS

33.182 GAL -.35 AZL 87.74 HCA 234.94 SMA 189.11ECC .22152 ]NC 2.2595 vl 30.260

24.032 GAp -11.54 AZP 91.30 TAL 358.08 TAp 233.01RCA 147.22 APO 231.00 V2 26.402

90.68 ZAp 35.08 ETS 170.56 ZAE 55.30 ETE 175.54 ZAC 80.39 ETC 256.75 CLP 34.65

OLA 24.63 RAL 184.65 RAD 6567.4 VEL 11.467 pTH 1.99 VHp 5.045 DpA -1.01 RAp 171.44 ECC 1.1662

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2967.17 -28.14 94.04 43.30 86.69 14 59 30 2367.2 -28.30 85.38

3804.68 -12.36 149.56 38.97 64.32 11 1 6 3204.7 -15.72 142.49

2633.29 -29.88 69.89 43.37 89.18 16 37 15 2035.3 -29.68 60.90

3611.80 -10.81 134.38 38.16 61.96 11 57 38 3011.8 -14.47 127.71

2291.44 -33.86 43.41 43.20 95.03 18 21 25 1691.4 -32.79 34.33

3328.42 -7.39 128.21 36.11 56.33 12 22 50 2928.4 -tl.74 119.82

DIFFERENTIAL CCRRECTIONS

TDE 2.2457 TRA 1.7062 TC-19.7176 BAU 2.6617

ROE .2716 RRA .2016 RC3 -.3046 FAU .14197

FOE .8261 FRA 1.8991 FC-12.1740 BSP 47371

BOE 2.2621BRA 1.7180 8C319.7199 FSP 2442

LAUNCH DATE DEC 15 1964

HELIOCENTRIC C_[C

MID-COURSE ExECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

S6713598.4 8gR 681.2 SG3 749.8 ST 4191.8 SR 504.3 SS 703.6

RRT .6409 RRF .6198 RTF .9683 CRT .9969 CRS -.8475 CST -.8581

SGB13612.4 R23 -.0022 R13 .9683 LSA 4265.1MSA 337.8 SSA 38.4

S6113603.0 SG2 507.3 THA 1.79 EL1 4221.8 EL2 39.2 ALF 6.84

FLIGHT TIME 372.00 ARRIVAL DATE DEC 22 1965

DISTANCE 805.691 EARTH TO MARS

RL 147.23 LAL .00

RP 207.38 LAp -1.83

RC 323.141 GL 23.9_

PLANETOCENTRIC CONIC

C3 10.108 VHL 3.179

LNCH AZMTH LNCH TIME

90.00 14 33 1

90.00 9 46 27

100.00 18 13 8

100.00 10 49 3

110.00 17 58 32

110.00 11 19 47

DIFFERENTIAL C_RECTION8

TOE 2,134T TRA 1.8818 TC-19.8790 BAU 2.6865

RDE .2688 RRA .2031 RC3 -.2386 FAU .13544

FOE .5129 FRA 1.9259 FC-11.6001 8SP 47856

BOE 2.1515 BRA 1.8928 8C319.8807 FSP 2352

LOL 83.06 VL 33.189 GAL -.31 AZL 87.77 HCA 236.20 .T_4A 189.25 ECC .22218 INC 2.2262 Vl 30.260

LOP 319.24 VP 24.037 GAp o11.62 AZP 91.24 TAL 357.22 TAp 233.41 RCA 147.20 Apo 231.29 V2 26.416

GP -5.71 ZAL 92.32 ZAp 34.48 ET8 170.59 ZAE 54.41 ETE 175.54 ZAC 80.69 ETC 256.70 CLP 3A.06

OLA 23.37 RAL 186.07 RAD 6567.4 VEL 11.467 pTH 1.99 VHP 5.113 DpA -1.14 RAp 172.12 ECC 1.1663

L-I TIME INJ LAT INJ I-_G INJ RT ASC INJ AZMTH INJ TIM_ PO CST TIM ]NJ 2 LAT [NJ 2 LONG

2908.37 -28.30 89.75 44.44 88.84 13 21 30 2308.4 -28.16 81.08

3883.93 -10.59 153.01 39.85 63.58 10 50 51 3263.9 -14.06 146.04

2585.71 -29.87 66.01 44.44 91.12 16 36 12 1985.7 -29.40 57.24

3661.83 -9.19 137.42 39.11 61.43 11 30 § 3061.8 -12.94 130.65

2254.81 -33.60 40.38 44.14 96.69 18 36 27 1654.8 -32.31 31.58

3565.51 -5.99 128.17 37.16 56.28 12 19 12 2965.5 -10.38 121.83

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86713721.0 $GR 648.7 SG3 720.8 ST 4021.9 8R 498.7 83 654.3

RRT .8087 RRF .5862 RTF .9680 CRT .9957 CRS -.7915 CST -.8227

86813736.3 R23 -.0048 R13 .9680 LSA 4088.3 MSA 369.9 SSA 38.9

56113726.7 862 514.5 THA 1.65 EL1 4052.5 EL2 45.8 ALF 7.04

LAUNCH DATE DEC 15 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 207.26 LAP ol.85

RC 323.990 GL Z3.§2

PLANETOCENTRIC CONIC

C3 10.138 VHL 3.184

LNCH AZMTH LNCH TIME

90.00 14 54 7

90.00 9 36 50

100.00 18 31 58

100.00 10 41 40

110.00 18 14 12

110.00 11 15 56

DIFFERENTIAL CORRECTI(_I$

TOE 2.0200 TRA 2.0643 TC-20.0033 9AU 2.7115

ROE .2663 RRA .2042 RC3 -.2149 FAU .12916

FOE .4051 FRA 1.9439 FC-11.0300 BSP 48313

BD( 2.0375 8RA 2.0743 8C320.0085 FSP 2239

LAUtICH OATE DEC 15 1964

DISTANCE 810.068 EARTH TO MARS

LOL 83.06 VL 33.197 GAL -.67 AZL 87.81HCA 237.46 SNA 189.39 ECC .22289 INC 2.1939 vl 30.260

LOP 320.50 VP 24.081 GAP -11.70 A ZP 91.18 TAL 356.33 TAp 233.80 RCA 147.18 APO 231.60 V2 26.428

GP -5.56 ZAL 93.99 ZAp 33.90 ET8 170.62 ZAE 53.52 ETE 175.53 ZAC 80.99 ETC 256.64 CLP 33.49

OLA 22.50 RAL 187.51RAO 8567.4 VEL 11.469 pTH 1.99 VHp 5.182 OpA -1.28 RAP 172.81ECC 1.1668

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2854.59 -28.31 85.81 45.57 90.81 13 41 42 2254.6 -27.69 77.17

3918.91 -8.91 156.17 40.83 63.01 10 42 9 3318.9 -12.46 149.29

2539,09 -29.78 62.55 45.51 92.94 17 14 17 1939.1 -29.04 53.82

3709.65 -7.62 140.10 40.14 61.01 11 43 30 3109.7 -11.43 133.39

2219.28 -33.29 37.83 45.11 98.27 18 51 11 1619.3 -31.79 28.95

3602.22 -4.60 130.10 38.28 56.09 12 15 59 3002.2 -9.02 123.80

MID-COURSE EXECUTION ACCURACY OR817 DETERMINATION ACCURACY

96713644.4 SgR 837.7 $63 692.4 ST 3849.0 SR 493.9 SS 612.0

RRT .5759 RRF .5514 RTF .9677 CRT .9929 CRS -.7197 CST -.7796

SG813859.1 R23 -.0082 R13 .9677 LSA 3909.6 HSA 383.5 SSA 39.2

S6113849.3 SG2 521.1THA 1.52 EL1 3880.1 EL2 58.1 ALF 7.26

FLIGHT TIME 376.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 207.16 LAP -1.83

RC 324.833 GL 23.11

PLANETOCENTRIC CONIC

C3 10.186 VML 3.192

LNCH AZMTH LNCH TIME

90.00 13 14 5

90.00 9 28 27

100.00 t6 50 8

100.00 10 35 5

110.00 18 29 13

110.00 11 12 27

DIFFERENTIAL CCRRECTION8

TOE 1.9032 TRA 2.2563 TC-20.0888 8AU 2.7359

ROE .2652 RRA .2053 RC3 -.1726 FAU .12297

FOE .3087 FRA 1.9696 FC-10.4508 BSP 48789

BDE 1.9216 BRA 2.2657 8C320.0895 FSP 2171

DISTANCE 814.444 EARTH TO MARS

LOL 83.06 VL 33.205 GAL -.83 AZL 87.84 HCA 238.72 SMA 189.53 ECC .22363 INC 2.1625 vl 30.260

LOP 321.77 VP 24.104 GAP -11.79 AZP 91.12 TAL 355.46 TAp 234.18 RCA 147.15 APO 231.92 v2 26.439

GP -5.41 ZAL 95.68 ZAP 33.32 ETS 170.64 ZAE 52.65 ETE 175.53 ZAC 81.28 ETC 256.59 CLP 32.93

OLA 21.40 RA_ 188.96 RAD 6567.4 VEL 11.471PTH 1.99 VHP 5.252 DpA -1.44 RAp 173.51ECC 1.1676

L-I TIME INJ LAT ]NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2804.32 -28.20 92.15 46.70 92.65 16 0 30 2204.3 -27.54 75.55

3970.90 -7.29 159.13 41.91 62.56 10 34 37 3370.9 -10.91 152.32

2494.83 -29.36 39.27 46.60 94.65 17 31 42 1894.9 -28.60 50.60

3755.81 -8.09 142.67 41.26 60.68 11 37 41 3155.8 -9.95 136.01

2184.74 -32.92 33.22 46.11 99.78 19 5 40 1384.7 -31.22 26.41

3638.69 -3.21 132.01 39.47 55.95 12 13 6 3038.7 -7.66 125.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT13965.5 $GAR 828.9 863 664.9 ST 3677.6 SR 490.6 SS 582.0

RRT .5422 RRF .5170 RTF .9672 CRT .9880 CRS -.6353 CST -.7330

$G813979.6 R23 -.0097 R13 .9672 LSA 3734.1MSA 399.4 SSA 39.5

S6113969.7 SG2 528.3 THA 1.40 ELI _709.5 EL2 75.1 ALF 7.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIM( 3TS.O0 ARRIVAL DATE DEC Z8 1965

HELIOCENTRIC CONIC DISTANCE |I8.6ZD EARTH TO HARS

RL 147.23 LAL .00 LOt. 63.06 VL 33.213 ;AL -$.00 AZL S?.ST NCA 2_9.96 14A $89.67 ECC .22441 INC 2.1318 Vl 30.240

RF 207.08 LAP -1.65 LOP 323.03 VP 24.127 GAP -11.6T AZP 91.DT TAL 354.56 _Ap 634.55 RCA 147.11 Also 232.24 V_ 26.449

RC 325.6Tt GL 22.69 GP -5.27 ZAL 97.41ZAP *AZ.TT ET8 170.66 ZAE 51.60 ETE 175.a2 ZAC 61.57 ETC _58.54 CLP 32.39

PLANETOC(HTRIC CONIC

¢3 10.Z55 VHL 3.202 DLA 20.30 RAL 190.42 RAD (S6T.4 V(L 11;4T4 PTH 1.99 VHP 5.323 DPA -1.61 RAP 1TA.Zl ECC 1.1688

LNCH AZMTH LNCH TIME L-I _ME IHJ LAT INJ LONG INJ RT A$C INJ AZUTH INJ TIM( leo CST TIU INJ Z LAT INJ Z LONG

90.00 15 33 11 2757.38 -26.01 TS.TZ 47.86 94.36 16 19 8 215T.4 -27.11 70.1T

90.00 9 20 59 4020.74 -5.72 161.95 43.06 62.22 |O Z$ 0 5420.7 -9.39 155.20

100.00 17 • 42 2452.82 -29.29 56.16 47.72 95.27 17 46 34 t652.6 -28.11 47.56

100.00 10 29 9 3800.73 -4.59 145.15 42,44 60.43 11 32 30 3200.7 -6.49 136.55

110.00 15 44 4 Z151.12 -32.50 32.$$ 4T.15 101.23 19 19 55 1551.1 -30.61 23.98

110.00 11 9 IT 3674.99 -1.63 133.91 40.72 55.$$ 12 10 32 3075.0 -6.30 127.67

DIFFERENTIAL GDUR(CTION$ MID-CoURSE EXECUTION ACCURACY DRBIT DETERNIUATION ACCURACY

TOE |.T812 TRA 2.4534 TC-ZD.1368 8AU 2.7611 $GT14006.4 _ $20.9 $G5 $38.3 ST 3504.0 _ 487.8 SS 558.3

ROE .2845 RRA .2059 RC3 -.1326 FAU .liT09 RflT .5081RRF .4813 RTF .9688 CRT .9800 CR$ -.5330 CST -.6T91

FOE .2138 FRA 1.9655 FC3-9.8641 DSIP 49231 $GI)lAlO0.| R23 -.0|24 R13 .9686 LSA 3556.9 USA 418.0 SSA 39,6

BIDE 1.8008 BRA 2.4629 6C320.1394 FSP 2085 SGI|40gO.O $I;2 $34.T THA 1.28 EL1 3536. S EL2 86.3 AL_F 7.TT

LAUNCH DATE DEC 15 1964 FLIGHT TIME $60.00 ARRIVAL DATE DEC 30 1965

HELIOCENTRIC CONIC

RL 14•.23 LAL .00 LOL 63.05 VL

RP 207.00 LAp -1.84 LOP 324.30 VlP

RC 326.503 r.L 22.26 _ -5.14 ZAL

PLAN(TOCENTRIC CONIC

C$ 10.344 VHL 3.216 DLA

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 15 51 34 2712.$3 -27.73

90.00 9 14 16 4068.97 -4.16

100.00 17 24 46 2412.11 -28.98

I00.00 10 23 46 3844.72 -3.11

110.00 18 56 39 2116.38 -32.04

110.O0 11 8 Z2 3711.21 -.44

OIFFERENTIAL CCRR(CTIONs

• DE 1.6584 TRA 2.8384 TC-20.1410 BAU 2.7688

ROE .2848 flRA .2053 RC3 -.0944 FAU .1||20

FOE .1276 FRA 1.9997 FCA-9.$OT1BSP 45582

BD( 1.6•94 SRA 2.6664 BCAZO.1472 FSP 1999

DISTANCE 823.195 EARTH TO MARS

33.221 ;AL -1.IT AZL 87.90 HCA 241.25 $144 189.82 ECC .22524 INC 2.1019 vl 30.260

24.148 GAP -41.65 AZP 91.01 TAL $53.68 TAp 254.90 RCA 14T.06 _ 232.37 V2 26.459

99.15 ZAP $2.22ET$ 170.68 ZAE 50.95 ETE 175.52 ZAC 81.85 ETC 256.46 CLP 31.85

19.18 RAL 191.89 RAD 6587.4 V(L 11.477 PTH 2.00 VHp 5.395 DPA -1.T9 RAp 174.93 ECC 1.1702

IUJ LONG INJ RT A$C |NJ A_ATH IUJ T|IA( I_) CST TIN INJ 2 LAT INJ 2 LONG

75.47 49.03 95.96 15 36 4T 2112.G -26.82 66.89

164.66 44.29 61.97 10 22 5 5469.0 -7.90 157.95

53.20 48.87 97.79 19 4 56 1512.1 -27.57 44.67

14T.S8 45.70 60.25 11 27 51 $244.7 -T.04 141.01

30.25 46._ 102.61 19 33 57 1518.4 -29.97 21.63

135.80 42.04 55.82 12 6 13 3111.2 -4.92 IL_J.58

UID-COUR0[ EXECUTION ACCURACY GRBIT D[TERUlUATION ACCURACY

SGTIAZO_.6 SGR $t4.5 SG3 611.7 ST 3337.9 SR 455.0 88 544.4

RRT .4T34 _ .4485 RTF .9652 CRT .96T8 CR$ -.4222 CST -.828T

$G614215.6 R25 -.0141 R13 .9662 LSA 3388.2 MSA 458.9 SSA 39.6

56114205.6 SGZ 541.2 •HA 1.18 ELI 3371.0 ELI 121.1 ALF 6.03

LAtJNCH DATE DEC 15 1964 FL1GHT TIN( 382.00 ARRIVAL DATE JAN 1 11)66

HELIOCENTRIC CONIC

RL 14T.23 LAL .DO

RF ZOS.g3 LAP -1.84

RC 327.339 ;L 21._1

PLANETOCEHTR1C CONIC

C3 10.455 VHL 3.233

LNCH AZMTH LNCH TIME

90.00 16 9 22

90.00 9 8 11

100.00 17 41 24

lOO.O0 10 16 51

11D.00 19 13 1

110.00 11 3 43

DIFFERENTIAL GORRECTIONS

TOE 1.5324 'IRA 2.6T01 TC-20.1021 BAU 2.8097

ROE .2659 RRA .20G3 RC3 -.0580 FAU .lOS4•

FOE .0490 FRA 2.0091 FC3-O.T334 BSiP 50146

BDE 1.5553 BRA 2.8775 8C320.1022 FSP 1921

DISTANCE 827.568 EARTH TO HARS

LOL 83.06 VL 33.229 GAL -1.34 AZL 87.93 NCA 242.52 SUA 189.96 ECC .22611 INC Z.OT£T vl 30.260

LOP 325.56 VP 24.168 GAP *12.04 AZP 90.96 TAL 552.73 TAp 235.24 RCA 147.01APO 232.92 VZ 66.46•

GP -5.DE ZAL 100.92 EAR 31.69 ET$ 170.70 ZN[ 50.12 ET( 175.51 ZAC 82.13 ETC 256.43 CLP 31.33

DLA 18.05 RAL 193.35 RAD $56T.4 VI[L 11.482 PTH 2.00 VUp 5.466 OPA -1.$9 RAp 175.68 ECC 1.1721

L-I TIM( INJ LAT INJ LONG IUJ 9T A$C INJ AZNTH INJ TIM( PO CST TIN |N_ 2 LAT INJ 2 LONG

2569.95 -2T.38 72.40 50.24 97.47 16 53 52 2069.9 -26.08 83.98

4115.$7 -2.67 167.26 45.59 61.80 1O _J 4T 3516.0 -8.42 160.62

2373.15 -26.56 50.37 50.04 99.23 18 20 57 |TT_.l -26.99 41.92

3887.$6 -1.$4 145.96 45,02 60.15 11 23 38 3286.0 -5.60 143.41

2066.50 -31.54 27.90 49.34 103.92 19 47 47 1486.3 -29.31 19.40

3747.39 .94 13T.$9 48.41 55.63 12 6 10 3147.4 -3.55 131.48

UID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT14316.9 _ 609.3 $G3 585.5 ST 3178.1SR 485.1 SS 538.2

RRT .4385 RRI r .4096 flTF .9656 CRT .9502 CR$ -.3087 CST -.5811

Sr,814329.9 R28 -.0156 R13 .9656 LSA 3226.7 MSA 461.1 SSA 39.4

SGl14316.4 _ 547.6 •HA 1.07 EL1 3211.5 EL2 t49.6 ALF 8.27

LAUNCH OAT( DEC 15 1964 FLIGHT TIME 384.00 ARRIVAL DATE JAN 3 1966

MELIOCENTRIC COLIC

RL 147.25 LAL .00 L(_. 83.05 VL

RP 206.84 LAP -1.63 LOP 326.83 VP 24.167 GAP -12.12 AZP 90.90 TAL 351.79 TAp 235.57 RCA 146.95

RC 328.152 GL 2).36 GP -4.90 ZAL 102.69 ZAP 31.17 (T$ 170.71 ZAE 49.30 ETE 175.50 ZAC 82.41

PLAN(_TOCENTRIC CCNIC

C3 10.588 VIAL 3.254 DLA 16.91RAL 194.$2 RAID 6557.4 VEL 11.488 PTH 2.00 VHP 5.542 DPA -2.19 RAp 176.40 ECC 1.1743

LNCH AZNTH LNCH TIN( L-I TIN( IUJ LAT INJ L(_G IUJ RT AS(: IUJ AZUTH INJ TIN( PÙ CST TIN INJ 2 LAT INJ 2 LO_IG

90.00 IG 26 39 2629.03 -27.00 69.47 51.47 95.85 17 10 25 2029.0 -25.49 61.12

90.00 9 2 34 4162.01 -1.19 169.86 48.96 61.71 lO 12 0 3562.0 -4.96 163.21

100.00 17 ST 38 2335.59 -26.12 47.67 51.26 100.59 16 36 34 1735.6 -26.37 39.30

100.00 10 14 19 3930.68 -.19 152.30 46.41 60.11 11 19 50 3330.7 -4.17 145.77

110.00 19 27 10 2055.47 -31.01 25.63 50.$0 105.16 20 1 26 1455.5 -28.62 17.25

110.00 11 1 17 3783.57 2.32 139.57 44.84 55.88 12" 4 20 3183.G -2.17 133.37

OIFFEREUTIAL CCRR(CTIONS NID-COURSE[XI[CUTION ACCURACY ORBIT DETI[RN[NATION ACCURACY

TO[ 1.4042 IWA 3.0893 TC-20.0214 6AU 2.8342 SGT14426.$ Sl_ 605.0 $I;3 555.8 ST 3029.1 SR 485.0 SS 538.2

ROE .28T8 RRA .2055 RC3 -.0237 FAU .O_S$G RRT .403SRRF .ATAT RTF .9649 CRT .9256 CRS -.1934 CST -.5429

FOE -.0253 FRA 2.013T FC3-6.1852 6SiP 50581 _14442.S RZS -.0174 R13 .9646 LSA 3076.1 USA 485.9 $SA 39.1

DOE 1.4295 BRA 3,09S4 DC320.0214 FSAP 1838 S6114481.9 $G2 553.6 THA .97 EL1 3062.5 EL2 181.G ALF 8.45

DISTANCE 831.940 EARTH TO MARS

33.238 GAL -1.52 AZL 67.98 HCA 243.78 SUA 190.11 ECC .22702 INC 2.0442 ¥1 30.260

APO 233.27 V2 26.474

ETC 256.38 CLP 30.82

it27



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 386.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC CC_41C

RL 147.23 LAL .00

RP 208.81 LAp -1.83

RC 328.970 GL Z0.90

PLANETOCENTRIC CO¢41C

C3 10.748 VHL 3.278

LNCH AZMTH LNCH TIME

90.00 18 43 29

90.00 8 57 31

IOD.OO 18 15 32

100.00 10 10 9

110.00 19 41 8

110.00 10 59 2

DIFFERENTIAL CCRRECTIONS

TOE 1.2748 TRA 3.3174 TC-19.8949 BAU 2.8581

ROE .2704 RRA .2052 RC3 .0083 FAU .09443

FOE -.0931FRA 2.0158 FC3-7.6078 BSP 51054

BDE 1.3030 BRA 3.3237 8C319.8949 FSP 1764

DISTANCE 836.30g EARTH TO MARS

LOL 83.06 VL 33.246 GAL -1,70 AZL 87.98 HCA 245.05 SMA 190.26 ECC .22799 INC 2.0182 vl 3D.ZGD

LOP 328.10 VP 24.205 GAp -12.21 AZP 90.85 TAL 350.84 TAp 235.89 RCA 146.88 Apo 233.64 V2 26.480

GP -4.78 ZAL 104.49 ZAP 30.66 ETS 170.72 ZAE 48.49 ETE 175.50 ZAC 82.69 ETC 256.33 CLP 30.32

DLA 15.76 RAL 196.29 RAD 6567.4 VEL 11.495 pTH 2.90 VHp 5.617 DpA -2.41 RAp 177.14 ECC 1.1768

L-[ TIME INJ LAT INJ LONG ]NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2589.76 -26.55 66.68 52.74 100.22 17 26 39 1989,8 -24.87 58.41

4207.28 .27 172.39 48.39 61.68 10 7 38 3607.3 -3.51 165.75

2299.35 -27.64 45.08 52.50 101.87 18 51 51 1699.4 -25.72 36.80

3972.92 1.24 154,62 47.86 60.13 11 16 22 3372.9 -2.75 148.10

2023.28 -30.45 23.46 51.69 106.33 20 14 53 1425.3 -27.91 15.18

3819.76 3.70 141.47 46.32 55.99 12 2 42 3219.8 -.79 135.28

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14539.4 SGR 601.8 SG3 534.8 ST 2895.4 SR 483.6 $8 543.7

RRT .3687 RRF .3383 RTF .9640 CRT .8924 CRS -.0842 CST -.5182

SG814551.8 R23 -.0191 R13 .9640 LSA 2941.2 MSA 312.3 8SA 38.7

S6114541.1 SG2 559.3 THA .88 EL1 2927.9 EL2 216.7 ALF 8.56

LAUNCH DATE DEC 15 1964 FLIGHT TIME 388.00 ARRIVAL DATE JAN 7 1986

HELIOCENTRIC CC_IIC

RL 147.23 LAL .00

RP 206.77 LAp -1.82

RC 329.784 GL Z0.42

PLANETOCENTRIC CONIC

C3 10.928 VHL 3.308

LNCH AZMTN LNCN TIME

gO.D0 18 59 55

90.00 8 52 47

100.00 18 29 6

100.00 10 6 17

110.00 19 54 53

110.00 10 56 59

DIFFERENTIAL CORRECTIONS

TOE 1.1426 TRA 3.5513 TC-19.7268 8AU 2.8821

ROE .2737 RRA .2041RC3 .0385 FAU .08905

FDE -.1571 FRA 2.01Z9 FC3-7.0543 BSP 51511

BDE 1.1749 SRA 3.5573 BC319.7268 FSP 1887

DISTANCE 840.675 EARTH TO MARS

LOL 83.06 VL 33.234 GAL -1.88 AZ_ 88.01 HCA,246.32 SMA 190.41 ECC .22900 INC 1.9888 Vl 30.260

LOP 329.37 VP 24.222 GAp -12.30 AZP 90.80 TAt. 349.88 TAp 236.19 RCA 146.80 APO 234.01 V2 26.486

GP -4.67 ZAL 106.29 ZAp 30.17 ETS 170.73 ZAE 47.70 ETE 173.49 ZAC 82.97 ETC 256.29 CLP 29.84

OLA 14.62 RAL 197.76 RAD 6567.4 VEL 11.503 PTH 2.00 VHP 5.693 DpA -2.63 RAp 177.90 ECC 1.1798

L-I TIME INJ LAT 1NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2552.00 -26.07 64.02 54.04 101.47 17 42 27 1952.0 -24.23 55.84

4251.92 1.71 174.88 49.89 61.73 10 3 39 3651.9 -2.08 168.25

2264.36 -27.12 42.61 53.79 103.08 19 6 51 1664.4 -25.05 34.42

4014.79 2.66 155.92 49.36 60.21 11 13 12 3414.8 -1.33 150.40

1995.94 -29.87 21.37 52.93 107.45 20 28 9 1395.9 -27.20 13.20

3835.98 5.08 143.37 47.86 56.15 12 I 15 3256.0 .60 137.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T1464§.6 SGR 599.3 SG3 509.9 ST 2777.9 SR 486.8 SS 552.9

RRT .3341RRF .3025 RTF .9629 CRT .4491 _S .0195 CST -.5059

S6814657.9 R23 -.0209 R13 .9629 LSA 2822.4 MSA 540.4 SSA 38.1

S6114847.0 SG2 564.9 THA .78 EL1 2808.8 B_2 254..3 ALF 8.53

LAUNCH DATE DEC 15 1964 FLIGHT TIME 390.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00 LOL 83.06 VL 53.262 GAL

RP 208.73 LAP -1.81 LOP 330.64 VP 24.238 GAP -12.39 AZP 90.75 TAL 348.90 TAp 236.49 RCA 146.72

RC 330.595 GL 19.94 GP -4.57 ZAL 108.09 ZAP 29.69 ETS 170.74 ZA[ 46.91ETE 175.48 ZAC 83.24

PLANETOCENTRIC CONIC

C3 11.137 VHL 5.337 DLA 13.46 RAL 199.22 RAD 6567.4 VEL 11.512 pTH 2.01VHp 5.770 DpA -2.87

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 17 15 58 2515.65 -25.55 61.48 55.38 102.64 17 57 54 1915.7

90.00 8 48 25 4296.04 3.13 177.34 51.44 61.84 10 0 1 3696.0

100.00 18 44 22 2230.58 -26,58 40.24 55.11 104.21 19 21 32 1630.6

100._0 10 2 42 4056.34 4.06 159.21 50.93 60.36 11 10 18 3456.3

110.00 20 B 27 1967.47 -29.27 19.37 54.21 108.49 20 41 15 1367.5

110.00 10 55 6 3892.22 6.45 145.28 49.45 56.36 11 59 58 3292.2

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY

TDE 1.0105 TRA 5.7953 TC-19.5169 BAU 2.9059 SG714750.8 SGR 597.9 SG3 486.0

ROE .2778 RRA .2027 RC3 .0660 FAU .08387 RRT .3006 RRF .2683 RTF .9618

FOE -.2134 FRA 2.0088 FC3-6.5199 BSP 51987 SG814762.9 R23 -.0222 R13 .9618

BDE 1.0480 ERA 3.8D07 8C319.5170 FSP 1615 S6114751.9 SO2 570.2 THA .70

DISTANCE 845.037 EARTH TO MARS

-2.07 AZL 88.04 HCA 247.58 SMA 190.56 ECC .23007 INC 1.9620 vl 30.260

APO 234.40 V2 26.490

ETC 256.24 CLP 29.57

RAp 178.66 ECC 1.1835

INJ 2 LAT INJ 2 LONG

-23.55 53.58

-.65 170.71

-24.36 32.14

.08 152.68

-26.47 11.31

1.98 159.04

ORBIT DETERMINATION ACCURACy

ST 2683.9 SR 488.9 SS 564.7

CRT .7947 CRS_ .1096 CST -.5111

LSA 2727.2 MSA 567.5 SSA 37.4

EL1 2712.2 EL2 293.8 ALF 8.34

LAUNCH DATE OEC 15 1964 FLIGHT TIME 392.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CC]NIC

RL 147.23 LAL .00

RP 206.70 LAp -1.81

RC 331.403 GL 19.43

_LANETOCENTRIC CONIC

CS 11.373 VHL 3.372

LNCH AZMTH LNCH TIME

90.00 17 31 41

gO.DO 8 44 20

100.00 18 59 20

100.00 9 59 22

110.00 20 21 49

110.0D 10 53 22

8IFFLrRENTIAL CCRRECTION9

TOE .8737 TRA 4.0436 TC-19.2761 BAU 2.9309

ROE .2826 RRA .2008 RC3 .0915 FAU .07880

FDE -.2664 FRA 1.9975 FC3-5.9982 DSP 52393

BDE .9182 BRA 4.0485 8C319.2763 FSP 1539

DISTANCE 849.395 EARTH TO MARS

LOt. 83.06 VL 33.270 GAL -2.26 AZL 88.08 HCA 248.85 SMA 190.71 ECC .23118 INC 1.9355 vl 30.260

LOP 331.90 VP 24.253 GAP -12.49 AZP 90.70 TAL 347.91 TAp 236.77 RCA 146.62 Apo 234.79 V2 26.495

GP -4.47 ZAL 109.90 ZAp 29.22 ETS 170.74 ZAE 46.14 ETE 175.47 ZAC 83.51ETC 256.20 CLP 28.90

DLA 12.31RAL 200.68 RAD 6567.4 VEL 11.522 PTH 2.01VHP 5.848 OpA -3.11 RAP 179.43 ECC 1.1872

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2480.66 -25.01 59.07 56.75 103.73 18 13 2 1880.7 -22.87 51.05

4339.71 4.33 179.79 53.04 62.02 9 56 40 3739.7 .76 173.14

2197.98 -26.01 37.99 56.47 105.27 19 35 58 1598.0 -23.67 29.97

4097.62 5.44 161.49 52.54 60.56 11 7 39 3497.6 1.48 154.94

1939.88 -28.66 17.45 55.53 109.48 20 54 9 1339.9 -25.74 9.50

3928.49 7.81 147.20 §1.09 56.62 11 58 51 3328.5 3.37 140.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG71485§.4 SGR 596.9 983 462.4 ST 2608.7 SR 491.4 SS 577.3

RRT .2688 RRF .2336 RTF .9604 CRT .7277 CRS .1929 CST -.5280

SG814867.3 R23 -.0239 R13 .9604 LSA 2650.7 MSA 593.6 SSA 36.7

S6114856.2 SG2 575.2 THA .62 ELI 2633.5 EL2 333.9 ALF 7.95

2128



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)
i

LAUeACN DATE DEC 15 |_4

HELIOCENTRIC CONIC

RL 14T.23 LAL .D0

RP EOS.$8 LAP -1.60

RC 332.208 ;L 15.05

ffLAN(TOCENTRIC CONIC

CS 11.S35 VHL S.412

Lt_M AZIATH LNCM TIM(

RO.OO IT 4T 4

RO.DO R 40 31

100.00 19 14 1

IOD.OO 6 56 15

110.00 20 $4 56

110.00 10 51 47

FLIGHT TIME 394.00 ARRIVAL DATE JAN 13 1966

DISTANCE 853.748 EARTH TO MARS

LOt. 83.06 VL 33.276 GAL °2.46 AZL 68.09 HCA 250.12 SHA 1SO.D6 ECC .26236 lklC 1.9066 vl 50.260

LOP 355.17 VP 24.26T GAP -12.58 AZP 90.65 TAL 346.91 TAP 23T.04 RCA 146.51 APO ES5.2O VZ 26.455

6P -4.$7 ZAL 111.71 ZAP _l. T6 ET$ I?O.?5 ZA( 45.37 ETE |75.46 ZAC D3.78 ETC 256.15 CLP 28.45

DLA 11.lT RAL 202.13 RAD 6567.4 VEL 11.554 PTH 2.01 VHP 5.827 DPA -3.3T RAP IOO.2Z ECC 1.1915

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CS1 TIN INJ Z LAT INJ Z LONG

2446.99 °24.45 56.76 58.16 104.75 18 27 51 184T.0 -22.16 48.82

4382.90 5.91 182.22 54,70 62.26 9 53 34 3783.0 2.15 175.56

2166.54 -25.43 35.83 37.86 106.26 19 50 8 1566.5 -22.95 67.91

41!MI.66 6.81 163.T7 54.21 60.82 11 5 14 3536.7 2.8T 157.20

1616.20 -2D.04 15.62 3S.D8 110.40 21 G 52 1313.2 -25.01 T.T?

3964.76 9.1T 149.14 32.TO 56.92 11 ST 52 3364.6 4.T5 142.84

OIFFERENTIAL CORRECTIONS

TOE .TS?O TRA 4.$001 TC-18.9944 BAD 2.9555

ROE .EOO2 RRA .|INMS RC3 .1146 FAU .OTS88

FDE -.3129 FRA 1.9831 FC_-5.4955 89P 52824

9DE .7914 ORA 4.3052 8C318.6B48 FSP 146B

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14658.4 _ 598.6 SG3 439.4 ST 2561.6 _ 494.6 SS 586.7

RRT .254| RRF .L'O00 RTF .9590 CRT .6499 CRS .2645 CST -.5568

_14_8.S 2_ -.0_56 R13 .6566 LEA 2602.5 MSA 616.2 SEA $5.8

$4;114957.1 SG2 320.0 ?HA .54 ELI 2502.1 EL2 372.B ALF 7.31

LAUNCH DATE DEC 15 1964 FLIGHT TIME 396.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC

RL 14Y.23 LAL .00

RP 206.67 LAp -1.79

Re $3S.009 _ 1R.45

PLAMETOCENTRIC CONIC

C3 11.934 _ S.455

LNCH AZ14TH LM[H TIME

90.00 18 2 8

90.00 9 36 57

100.00 19 28 26

100.00 9 53 21

110.00 20 47 57

110.00 10 50 19

DIFFERENTIAL CORRECTIONS

TOE .SODS TRA 4.5661 TC-18.STD7 8AU 2.9804

ROE .2945 RRA .IB(,1 RC3 .1355 FAD .06606

FD[ -.3549 FRA 1.9657 FCS-5.0097 BSP 5S26|

BDE .6686 6RA 4.5?05 8C318.6802 F_P 1401

DISTANCE 858.096 EARTH TO MARS

L(X. 83.06 VL 33.287 GAL -2.66 AZL 88.12 HCA 251.39 SHA 191.01 ECC .23359 IN( 1.8840 Vl 30.260

LOP 354.44 VIP 24.276 GAP -12.fdB AZP 90.60 TAL 345.60 TAp 2ST.Z9 RCA 146.39 APO 235.65 V2 26.457

6P -4.26 ZAL 113.51 ZAP 28.51 ITS 170.75 ZN[ 44.62 ETE 175.44 ZAC 84.05 ETC 256.11 CLP 28.01

DLA 10.03 RAL 203.57 RAD 6567.5 VEL 11.546 PTH 2.D2 VHP 6.007 OPA -3.S$ RAp 181.00 ECC 1.1964

L-I TIME INJ LAY INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2414.56 -23.67 54.56 59.61 105.71 18 42 23 1814.6 -21.45 46.70

4425.90 T.EG 184.65 56.42 62.56 9 50 43 3625.9 3.53 177.96

2136.23 -24.84 3S.?B 59.29 107.19 20 4 3 1536.3 -22.25 25.93

417B.47 8.16 166.05 55.B3 61.14 11 3 0 3579.5 4.25 159.44

168T.45 -27.42 13.88 58.29 111.26 21 19 24 1287.4 -24.28 6.12

4001.04 10.51 151.09 54.52 37.26 11 5T 0 3401.0 6.12 144.75

MID,-COURDEEXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGTI50SE.T SGR 596.9 54;3 416.9 ST 2542.5 SIR 498.3 SS 601.7

RRT .LDOZSRRF .1675 RTF .9572 CRT .5633 CRS .3279 CST -.5925

_J0150456.5 R23 -.0272 R13 .9571 LEA 2582.7 MSA 634.7 SEA 34.9

SG115057.2 SG2 584.6 THA .46 ELI 2558.S EL2 406.2 ALF 6.47

LAUNCH DATE DEC 15 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN IT 1966

HELICK_ENTRIC CONIC

RL 147.23 LAL .DO LOL

RP 206.67 LAp -1.77 LOP 335.71 VP 24.291 SAP -12.78 AZ1P 90.55 TAL 544.86 TAp 237.54 RCA 146.26

RC 333.807 GL 17.94 GP -4.19 ZAL 115.30 ZAP 27.87 ITS 170.74 ZAE 43.87 (TE 175.43 ZAC 84.32

FLANETOCENTRIC CONIC

C3 12.262 VHL 3.502 DLA S.DO RAL 205.01RAD 6567.5 VEL 11.561PTH 2.02 VHP 6.089 DPA -5.90

DISTANCE 862.440 EARTH TO RARS

83.05 VL 33.295 GAL -2.81 AZL 88.14 HCA 252.66 SHA 191.16 ECC .23468 INC 1.8588 vl 30.260

Apo 236.06 V2 26.497

ETC 256.07 CLP 27.58

RAp 181.$0 ECC 1.2018

INJ Z LAT [NJ 2 LONG

-2D.7B 44.69

4.89 160.35

-21.54 24.06

5.61 161.69

-23.57 4.$5

7.49 146.66

ORBIT DETERNINATIOH ACCURACY

ST 2549.9 SR 502.5 SS 612.2

CRT .4703 CRS .3839 CST -.6311

LEA 2590.0 NSA 648.I SEA 33.9

EL1 2561.1 EL2 441.5 ALF 5,46

LNCH AZ14TH L_N TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

gO.DO 10 1S 55 2365.45 -23.28 52.47 61.09 106.60 18 36 38 1783.5

gO.DO 8 53 37 4458.48 8.59 167.07 58,16 62.91 9 48 5 3868.5

100.00 19 42 35 2107.12 -24.24 5_.82 60.76 108.05 20 17 43 1507.1

100.00 g 50 37 4220.05 9.49 168.33 57.70 61.52 11 D 57 $620.1

110.00 21 O 43 1862.64 -26.80 12.22 59.73 112.06 Zl 31 45 1262.6

110.00 10 48 59 4057.29 11.83 153.06 56.30 57.69 11 56 17 3437.3

DIFFERENTIAL C(:RRECTIONS HID-COURSE EXECUTION ACCURACY

TDE .4625 TRA 4.8394 TC-18.3345 BAD 5.OOST SG715155.3 _ 597.7 SG3 395.0

ROE .3014 RRA .1961RC3 .1541FAU .0643T RRT .17|2 RI_F .1351RTF .9551

F0E -.3926 FRA 1.9_$7 FCS-4.5448 6_P 53683 SGB15167.1RZ3 -.029| RI3 .955I

DOE .5519 BRA 4.8432 BC318.3351 FSP 133S SGl15155.7 $62 586.8 THA .39

LAUNCH DATE DEC 15 1964 FLIGHT TIN( 400.00 ARRIVAL DATE JAN 19 1966

HELIOCENTRIC C_NIC

RL 147.23 LAL .00

RP 206.68 LAP -1.76

RC $34.601 _ 17.43

PLANETOCENTRIC CONIC

C3 12.624 VHL 3.553

LNCN AZMTN LNCH TIM(

gO.DO 16 31 23

90.00 8 SO 26

tOO.OD 19 56 29

100.O0 9 48 4

110.00 21 15 16

110.00 10 47 46

DIFFERENTIAL CORRECTI(_AS

TDE .3225 TRA 5.1196 TC-17.6614 8AU 3.0314

ROE .3091RRA .1897 RCS .1706 FAU .05978

FOE -.4255 FRA 1.9165 FCS-4.10OO 6SP 54089

ROE .4467 BRA 5.1228 6C317.9622 FSP 1266

DISTANCE 866.777 EARTH TO MARS

LOL 8S.06 VL 33.303 GAL -3.07 AZL 88.17 _ 253.93 SHA 191.31 ECC .25623 INC 1.8340 vl 30.260

LOP $36.98 _ 24.302 GAP -$2.88 AZP B0.51 TAL 343.84 TAp 257.77 RCA 146.12 APO 236.51 V2 26.496

6P -4.11 ZAL 117.09 ZAP 27.44 ITS 170.74 ZAE 43.14 ETE 175.41 ZAC 84.59 ETC 256.04 CLP 27. 16

DLA 7.78 RAL 206.43 RAD 6567.5 VEL 11.576 PTH 2.02 VMP 6.172 DpA -4.18 RAp 182.61ECC 1.2078

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2356.56 -22.68 50.42 62.61 107.42 19 10 37 1753.6 -20.08 42.77

4510.75 9.89 186.50 59.96 63.33 9 45 39 $910.8 6.24 i82.73

2079.13 -23.64 29.96 62.27 108.85 20 31 8 1479.1 -20.84 22.27

4260.42 10.79 170.62 59.52 61.95 |0 59 4 3660.4 6.95 163.93

1838.81 -26.16 10.G5 61.20 112.81 21 43 55 1236.8 -22.86 3.06

4073.50 13.14 IS5.05 58.14 58.16 11 $5 3g $473.5 8.84 148.5g

HI0-COURS( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SG715251.1SGR 598.8 SG3 $73.5 ST 2581.7 SR 307.D SS 620.7

RRT .1406 RRF .1033 RTF .9328 CRT .3?39 CRS .4337 CST -.6706

54;815262.0 R2S -.0312 R13 .g328 LSA 2622.2 NSA 656.I SSA 32.9

S6115251.5 9GZ 592.8 THA .32 ELI 2558.9 EL2 469.0 ALF 4.34

2129



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 15 1964 FLIGHT TIME 402.00 ARRIVAL DATE JAN 21 1966

HELIOCENTRIC CONIC

RL 14T.23 LAL .00

RP 206.69 LAp -t._$

RC 335.3g0 GL 16.92

PLANETOCENTRIC CONIC

C3 15.021VHL 3.608

LNCH AZMTH LNCH _[ME

90.00 18 45 35

90.00 8 27 31

100.00 20 10 6

100.00 9 45 40

110.00 21 25 37

110.00 10 46 39

DIFFERENTIAL CORRECTIONS

TOE .1839 TRA 5.4080 TCo17.3843 BAU 3.0377

ROE .3175 RRA .1860 RC3 .1850 FAu .05531

FOE -.4341FRA 1.8867 FC3-3.6778 BSP 54482

BDE .3869 BRA 5.4112 BC317.§653 FSP 1199

DISTANCE 871.106 EARTH TO MARS

LOL 83.06 VL 33.312 GAL -3.28 AZL 88.19 HCA 255.20 SMA 191.47 ECC .23765 INC 1.8095 vl 30.260

LOP 338.25 yp 24.311 GAp -12.98 kZP 90.46 TAL 342.79 TAp 237.99 RCA 145.96 APO 236.97 V2 26.494

GP -4.03 ZAL 118.86 ZAp 27.03 ET8 170.74 ZAE 42.42 ETE 173.40 ZAC 84,86 [TC 256.00 CLP 26.75

DLA 6.67 RAL 207.84 RAD 6567.5 VEL 11.593 PTH 2.03 VHp 6.256 DpA -4.46 RAp 183.42 ECC 1.2143

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2324.90 -22.08 48.59 64.16 108.19 19 24 20 1724.9 -19.39 40.95

4352.71 11.17 191.92 61.83 65.81 9 43 23 3952.7 7.56 183.10

2032.29 -23.03 28.19 63.80 109.60 20 44 19 1432.3 -20.13 20.38

4300.55 12.06 172.92 61.39 62.44 10 37 21 3700.6 8.28 166.17

1813.97 -25.57 9.15 62.71 113.50 21 55 53 1216.0 -22.17 1.65

4109.64 _4.43 137.06 60.01 58.67 11 33 9 3509.6 10.18 150.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1§346.4 SGR 600.3 SG3 352.7 ST 2637.6 SR 512.0 SS 626.8

RRT .1112 RRF .0729 RTF .9500 CRT .2792 CRS .4768 CST -.7083

SGB15358.2 R23 -.0331 R13 .9500 LSA 2679.0 NSA 658.8 SSA 32.0

S_e115346.6 SG2 596.6 THA .25 ELI 2641.6 EL2 490.9 ALF 3.21

LAUNCN DATE DEC 15 1964 FLIGHT TIM( 404.00 ARRIVAL DATE JAN 23 1966

HELIOCENTRIC CC_IC

RL 147.23 LAL .00

RP 2OG.72 LAp -1.74

RC 336.176 GL 16.41

PLAN(TOCENTMIC CONIC

C5 13.453 VHL 3.666

LNCH AZMTH LNCH TIME

90.00 18 59 30

90.00 8 24 43

100.00 20 23 29

100.00 9 43 26

110.00 21 ST 46

110.00 10 43 38

DIFFERENTIAL CORRECTION8

TOE .0447 TRA 3.7043 TC-17.1461 BAU 3.0843

ROE .3263 RRA .1818 RC3 .1974 FAU .05096

FDE -.4783 FRA 1.8318 FC3-3.2789 BSP 34868

BDE .3298 8RA 3.7074 8C317.1472 FSP 1133

DISTANCE 875.428 EARTH TO MARS

LOt. 83.06 VL 33.320 GAL -3.§0 AZL 88.21HCA 256.47 SMA 191.62 ECC .23914 [NC 1.7853 vl 30.260

LOP 339.32 VP 24.320 GAP -13.09 AZP 90.42 TAL 341,73 TAp 238.19 RCA 145,80 APO 257.45 V2 26.491

GP -3.95 ZAL 120.61 ZAp 26.62 ETS 170.73 ZAE 41.70 ETE 175.38 ZAC 85.12 ETC 255.97 CLP 26.35

DLA 3.37 RAL 209.23 RAD 6567.5 VEL 11.612 PTH 2.03 VHP 6.341DpA -4.78 RAp 184.24 ECC 1.2214

L-[ TIME INJ LAT |NJ LONG [NJ RT ASC [NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2297.46 -21.49 46.80 65.74 108.90 19 37 48 1697.5 -18.71 39.23

4594.37 12.41 194.35 63.76 64.34 9 41 17 3994.4 8.85 187.48

2026.60 -22.44 26.52 65.37 110.29 20 57 15 1426.6 -19.47 18.98

4340.46 13.31 173.23 63.30 62.98 10 33 46 3740.5 9.58 168.42

1794.13 -24.97 7.74 64.23 114.14 22 7 40 1194.1 -21.49 .31

4145.69 13.70 159.08 61.94 59.24 11 34 44 3345.7 11.50 152.49

M|D-COURSE EXECUTION ACCURACY ORB]T DETERM[NATION ACCURACY

SGT13439.6 $GR 602.1SG3 332.3 ST 2713.1SR 517.2 SS 630.4

RRT .0826 RRF .0429 RTF .9469 CRT .1880 CRS .5157 CST -.7421

SG815451.4 R23 -.0335 R13 .9469 LSA 2735.4 MSA 657.7 SSA 31.0

SG115439.7 SG2 600.0 THA .18 ELI 2714.9 EL2 307.6 ALF 2.13

LAUNCH DATE DEC 15 1964 FLIGHT TIME 406.00 ARRIVAL DATE JAN 25 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 206.73 LAP -1.72

RC 356.937 GL 15.90

PLANETOCENTRIC CONIC

C3 13.929 VHL 3.732

LNCH AZMTH LNCH TIME

90.00 19 13 9

90.00 8 22 5

100.00 20 36 36

100.00 9 41 19

110.00 21 49 41

110.00 10 44 43

DIFFERENTIAL CORRECTI(_M$

TOE -.O941 TRA 6,0090 TC-18.7081 8AU 3.1116

ROE .3383 RMA .1772 RCS .2079 FAU .04670

FOE -.4983 FRA 1.8138 FC3-2.9024 OSP 33236

DOE .3492 BRA 6.0116 BC316.7094 FSP 1072

DISTANCE 879.740 EARTH TO MARS

LOL 83.06 VL 33.329 GAL -3.72 AZL _.24 HCA 257.73 SMA 191.78 ECC .24069 INC 1.7613 Vl 30.260

LOP 340.79 VP 24.327 GAp -13.20 AZp 9_.37 TAL 340.65 TAp 238.39 RCA 145.62 Apo 237.94 V2 26.488

GP -3.88 ZAL 122.34 ZAp 26.22 ETS 170.72 ZAE 41.00 ETE 175.36 ZAC 83.38 ETC 255.94 CLP 25.95

OLA 4.50 RAL 210.61 RAD 6567.5 VEL 11.632 pTH 2.04 VHp 6.428 DpA

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|ME

2271.24 -20.90 45.10 67.35 109.55 19 51 0

4635.71 13.61 196.79 65.71 64.93 9 39 21

2002.06 -21.85 24.93 66.98 110.92 21 9 58

4380.13 14.52 177.35 65.26 63.58 10 54 19

1773.32 -24.58 6.41 65.82 114.74 22 19 15

4181.63 16.94 161.13 63.90 59.86 11 54 24

MiD-COURSE ExECuT|ON ACCURACY

$GT13330.1 SGR 604.2 SG3 312.5

RRT .0549 RRF .0142 RTF .9432

S8813541.8 R23 -.0377 R13 .9432

56115530.1 SG2 603.3 THA .12

-5.06 RAp 185.07 ECC 1.2292

PO CST TIM INJ 2 LAT INJ 2 LONG

1671.2 -18.05 37.59

4035.7 10.12 189.85

1402.1 -18.81 17.46

3780.1 10.86 170.67

1173.3 -20.84 339.05

3381.6 12.81 154.46

ORBIT DETERMINATION ACCURACY

ST 2804.9 SR 522.7 SS 631.2

CRT .1029 CRS .5498 CST -.7720

LSA 284e.0 MSA 653.2 SSA 30.1

EL1 2805.4 EL2 519.8 ALF 1.14

LAt_NCH DATE DEC 15 1964 FL|GHT TIM( 408,00 ARRIVAL DATE JAN 27 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 206.79 LAp -1.71

RC 337.753 GL 15.39

PLANETOCENTRIC CONIC

CS 14.444 VHL 3.801

LNCH AZMTH LNCH TIM(

90.00 19 26 31

90.00 8 19 35

100.00 20 49 28

100.00 9 39 20

110.00 22 1 24

110.00 10 43 33

DIFFERENTIAL C(_RRECTI(_4$

TOE -.2328 TRA 6.3218 TC-16.2392 BAU 3.1400

ROE .3486 RRA .1722 RC3 .216§ FAU .04253

FOE -.3130 FRA 1.7712 FC3-2.3503 BSP 53591

BDE .4176 BI_A 6.3241 8C316.2607 FSP 1009

D|STANCE 884.044 EARTH TO MARS

LOL 83.06 VL 33.337 GAL -3.94 AZL 88.26 PiCA 259.00 SMA 191.93 ECC .24232 INC 1.7378 vl 30.260

LOP 342.06 Vp 24.333 GAP -13.32 A ZP g0.33 TAL 559.57 TAp 238.57 RCA 145.42 APO 238.44 V2 26.483

GP -3.81ZAL 124.05 ZkP 25.83 ET8 170.72 ZAE 40.30 ETE 175.34 ZAC 83.65 ETC 255.92 CLP 25.57

DLA 3.44 RAL 211.97 RAD 6587.6 VEL 11.655 PTH 2.03 VHp 6.516 DpA -5.36 RAp 185.91ECC 1.2377

L-| TIME |NJ LAT |NJ LONG |NJ RT ASC |NJ AZMTM |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2246.23 -20.32 43.50 68.99 110.15 20 3 57 1646.2 -17.40 36.04

4676.75 14.78 lgg.24 67.70 65.57 9 37 32 4076.7 11.36 192.23

1978.67 -21.27 23.43 68.61 111.31 21 22 27 1378.7 -18.18 16.02

4419.54 15.70 179.88 67.23 64.23 10 32 59 3819.5 12.11 172.93

1753.53 -23.81 5.15 67.42 115.28 22 30 38 1153.3 -20.21 357.88

4217.44 18.15 163.20 65.91 60.52 11 54 10 3617.4 14.09 156.44

M|O-COUfl$1E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1_621.2 8GR 606.4 883 293.2 ST 2909.5 SR 328.4 SS 829.5

RIIT .0_80 Rltl r -.0t42 RTF .9389 CRT .O248 CRS .5812 CST -.7970

S8815R$3.0 R23 -.0403 RI_ .9389 LSA 2933.1MSA 647.0 SSA 29.1

S&115621.2 862 606.2 TMA .0_ ELI 2909.5 EL2 328.2 ALF .27
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DAlE O(C 15 1964 FLIGHT TIME 410.00 ARRIVAL OAT[ JAN 29 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 206.84 LAP -1.69

RC 5S8.506 GL 14.88

PLA_TOCENTRIC CONIC

C3 15.003 VHL 3.873

LNCH AZNTH LNCH TIM(

90.00 19 39 36

g0.00 8 17 14

100.00 21 2 6

100.00 9 37 27

110.00 22 12 54

110.00 10 43 8

DIFFERENTIAL _RECTIONS

TOE -.3713 TRA 6.6424 TC-1S.T965 BAU 3.1687

ROE .3576 RRA .1667 RC$ .2234 FAU .03849

FOE -.5280 FRA 1.724_FC$-2.2210 B_P 55929

BOE .5155 BRA 6.6445 BC315.7991 FSP 948

DISTANCE 888.538 EARTH TO MARS

LOL 83.06 VL 33.345 GAL -4.17 AZL 88.29 HCA 260.27 SMA 192.09 [CC .24402 INC 1.7141 vl 30.260

LOP 343.33 VP 24.338 GAp -13.45 A ZP 90.29 TAL 338.47 TAp 238.74 RCA 145.22 APO 258.96 V2 26.477

GP -3.74 ZAL 125.74 ZAp 25.46 ETS 170.71 ZA( 39.61ETE 175.31 ZAC 85.91ETC 255.89 CLP 25.20

DLA 2.40 RAL 213.32 RAO 8567.8 VEL 11.679 PTH 2.05 VHp 6.606 DpA -5.67 RAp 186.75 ECC 1.2469

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST fIR INJ 2 LAT INJ 2 LONG

2222.42 -19.78 41.98 70.86 110.71 20 16 40 1622.4 -16.76 34.58

4717.48 15.91 201.69 89.73 86.26 9 35 51 4117.$ 12.57 194.61

1956.44 -20.71 22.02 70.28 112.05 _1 34 42 1356.4 -17.54 14.66

4459.68 16.85 192.22 69.29 64.94 10 51 46 3858.7 15.33 175.19

1734.79 -23.26 3.98 69.05 115.78 22 41 49 1134.8 -19.60 556.75

4252.95 19.33 165.29 67°97 61.24 11 54 1 3652.9 15.35 158.44

MIO-COURS( EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

SG715708.7 SGR 809.9 $63 274.4 ST 3025.3 SR 534.1 SS 624.9

RRT .0020 I_F -.0418 RTF .9338 CRT -.0458 CRS .6098 CST -.8177

$G815720.5 923 -.0436 RI3 .9338 LSA 5067.0 NSA 639.5 SS4 26.2

SG115708.7 SAT_ 808.8 THA .00 ELI 3025.4 EL2 533.6 ALF 179.52

LAUNCH DATE DEC 15 1964 FLIGHT TIN( 412.00 ARRIVAL DATE JAN 31 1966

HELIOCENTRIC C(_41C

RL 147.23 LAL .00

RP 206.90 LAP -1.87

RC 339.274 84.. 14.38

PLAN[TOCENTRIC CO_IC

C3 15.609 VHL 3.951

LNCH AZ14TH LNCH TIM(

90.00 19 52 29

90.00 8 15 0

100.00 21 14 28

100.00 9 35 42

110.00 22 24 12

110.00 10 42 28

DIFFERENTIAL CGNRECTION$

TOE -.5083 TItA 8.9723 TC-13.3253 BAU 3,1982

ROE .3692 flRA .1809 RC3 .2287 FAU .03453

FOE -.5367 FRA 1.6734 FC3-1.9154 BSP 56249

80E .6283 BRA 6.9742 8C$15.3270 FSP 887

DISTANCE 692.621 EARTH TO MARS

LOL 63.08 VL 33.354 GAL -4.41AZL 86.31HCA 261.54 SRA 192.25 ECC .24580 INC 1.6908 vl 30.260

LOP 344.60 VP 24.343 GAP -13.55 AZP 90.25 TAL 337.36 TAp 238.90 RCA 144.99 APO 239.50 v2 26.470

GP -3.67 ZAL 127.41 ZAp 25.09 ETS 170.70 ZAE 38.94 ETE 175.29 ZAC 86.17 ETC 255.87 CLP 24.84

DLA 1.39 RAL 214.85 RAD 6567.6 VI[L 11.704 pTH 2.06 VHp 6.697 Spa -5.99 RAp 187.60 ECC 1.2569

L-I TIM( INJ LAT INJ I._NG INJ RT AS( INJ AZI4TH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

2199.80 -19.21 40.55 72.36 111.22 20 29 9 1599.8 -16.15 33.20

4757.85 17.00 204.16 71.81 67.01 9 34 18 4157.9 13.74 196.99

1935.34 -20.17 20.69 71.95 112.54 21 46 43 1355.3 -16.94 13.39

4497.54 17.95 194.59 71.37 65.69 10 50 40 3897.5 14.52 177.47

1717.10 -22.73 2.67 70,70 116.24 22 52 49 1117.1 -19.02 555.70

4288.55 20.46 187.40 70.08 62.01 11 53 56 3688.6 16.58 160.45

MIO-COuR$1[ (x[CUTION ACCURACY ORBIT DETERNINATION &CCURACY

SGT15795.0 _ 811.4 SG3 258.2 ST 3143.8 SR 540.0 SS 617.3

flRT -.O_$ORIIF -.0688 RTF .9280 CRT -.1065 CRS .6S53 CST -.8349

$G1|15908.8 R23 .0468 R13 -.9260 LSA 3187.0 NSA 651.3 SSA 27.4

S6115795.0 SG2 611.3 THA 179.95 EL1 5144.5 EL2 536.7 ALF 178.90

LAUNCH DATE DEC 15 1964 FLIGHT TIN[ 414.00 ARRIVAL DATE FEB 2 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 206.97 LAp -1.65

RE 340.039 GL 13.89

PLANETOCEHTRIC CONIC

C3 16.261 VHL 4.032

LNCH AZMTH LNCH TIME

90.00 20 5 4

90.00 6 12 53

100.00 21 26 36

100.00 9 34 3

110.00 22 35 16

110.00 10 41 52

OIFFERENTIAL _RECTION3

TOE -.6455 'iRA 7.301)5 TC-14.6510 BAU 3.2289

ROE .3814 RRA .1548 RC3 .2326 FAU .03065

FOE -.5425 FRA 1.6164 FC3-1.6318 BSP 56549

60E .7497 8RA 7.3111 BC314.8528 FSP 828

DISTANCE 696.892 EARTH TO NARS

LOL 83.06 VL 35.362 GAL -4.65 AZL 86.33 HCA 262.89 SNA 192.40 ECC .24765 INC 1.6676 VI 50.260

LOP 545.66 VP 24.346 GAP -13.68 AZ1B 90.21 TAL 338.24 TAp 259.05 RCA 144.75 APO 240.05 V2 26.462

GP -5.61ZAL 129.04 ZAp 24.73 ETS 110.68 Z/dE 36.27 ETE 175.26 ZAC 86.43 ETC 255.85 CLP 24.48

DLA .39 RAL 215.97 RAO 6567.7 V[L 11.732 PTH 2.07 VHp 6.789 DpA -6.31 RAP 188.46 ECC 1.2676

L-[ TIME INJ LAT INJ LONG INJ RT ASC IN3 AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2176.35 -18.67 59.20 74.08 111.68 20 41 23 1578.4 -15.57 31.90

4797.91 18.05 206.63 75.92 67.91 9 52 51 4197.9 14.88 199.38

1915.38 -19.64 19.44 73.66 115.00 21 58 31 1515.4 -16.36 12,19

4536.12 19.02 186.95 73.49 66.49 10 49 39 3938.1 15.67 179.75

1700.45 -22.23 1.84 72.38 116.66 25 5 56 1100.4 -18.47 354.73

4323.81 21.59 169.53 72.19 62.63 11 53 58 5723.8 17.78 162.48

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15679.7 SGR 614.1SG3 238.4 ST 5287.8 SR 545.9 SS 607.2

RRT -.0474 RRF -.0941RTF .9209 CRT -.1648 CRS .6591 CST -.8486

_15891.6 R23 .0504 R13 -.9209 LSA 3310.0 NSA 623.0 SSA 26.6

_d1115879.7 SG2 613.4 THA 179.89 ELI 3269.1EL2 558.3 ALF 178.58

LAUNCH DATE DEC 15 1964 FLIGHT TIME 416.00 ARRIVAL DATE FEB 4 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 207.04 LAP -1.64

RC 340.800 G4. 15.40

PLAN[TGCENTRIC CONIC

C3 16.965 VHL 4.119

LNCH AZ14TM LNCH TIN(

90.00 20 17 25

90.00 6 10 53

100.00 21 38 Z9

100.00 9 32 30

110.00 22 48 7

110.00 10 41 21

DIFFERENTIAL CCRRECTION$

TOE -.7905 TRA 7.6574 TC-14.3706 BAU 3.2598

ROE .3942 RRA .1479 RC3 .2351 FAU .02886

FOE -.3455 FRA 1.5594 FC3-1.3708 BSP 56854

00E .8744 8RA 7.6589 0C314.3726 FSP 789

OISTANC( 901.151 EARTH TO MARS

L_. 83.06 VL 33.371GAL -4.90 AZL 88.36 HCA 264.07 $44A 192.56 ECC .24959 1NC 1.6447 vl 30.260

LOP 347.13 VP 24.348 GAP -15,81AZP 90.17 TAL 335.11 TAp 239.18 RCA 144.50 APO 240.62 v2 26.453

GP -3.55 ZAL 130.65 ZAp 24.36 ETS 170.67 zA( 37.61 ETE 175.23 ZAC 86.69 ETC 255.84 CLP 24.14

DLA -.57 RAt. 217.26 RAD 6567.7 VEL 11.762 PTH 2,08 VHp 6.883 DpA -6.64 RAp 189.33 ECC 1.2792

L-I TIN( INJ LAT INJ I.CNG INJ RT A�C |NJ AZI4TH INJ TIME PO CST T[R ]NJ 2 LAT INJ 2 LONG

2158.07 -18.18 37.93 75.62 112.11 20 53 23 1558.1 -15.00 30.68

4837.62 19.05 209.11 78.06 68.65 9 31 31 4237.6 15.99 201.78

1896.54 -19.14 18.27 75.39 113.41 22 10 6 1296.5 -15.81 11.06

4574.38 20.04 189.33 7_64 67.34 10 48 44 5974.4 16.79 182.04

1894.83 -21.75 .89 74.06 117.05 25 14 12 1084.8 -17.95 353.82

4358.88 22.66 171.69 74.38 63.70 11 54 0 3?58.9 18.95 164.52

M|O-COURS( EXECUTION ACCURACY oRBIT OETERNINATION ACCURACY

SGT15982.3 SGR 818.8 SG3 221.2 ST 3393.8 SR 551.8 SS 594.9

RRT *.0707 RRF -.1193 RTF .9126 CRT -.2157 CRS .6814 CST -.8589

S6815974.2 R23 .0548 R13 -.9126 LSA 5434.7 NSA 615.2 SSA 25.8

S_115982.4 $62 815.3 THA 179.84 EL1 3595.9 EL2 538.7 ALF 177.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE DEC 15 1964

HELIOCENTRIC CONIC

RL 147.23 LAL ,00

RP 207.13 LAP -1.62

RC 341.558 GL 12.91

PLANETOCENTRIC CONIC

CS 17.723 VHL 4.210

LNCH AZNTH LNCH TIME

90.00 20 29 30

90.00 8 8 59

100.00 21 50 9

100.00 9 31 2

110.00 22 56 46

110.00 10 40 54

FLI_LHT TIME 418.00 ARRIVAL DATE FEB 6 1966

DISTANCE 905.396 EARTH TO MARS

LOL 83.06 VL 33,379 GAL -5.15 AZL 88.38 HCA 265.33 SMA 192.72 ECC .23162 INC 1.6217 vl 30.260

LOP 348.39 VP 24.349 GAP -13.94 AZP 90.13 TAL 333,97 TAp 239.30 RCA 144.23 APO 241.21 V2 26.444

GP -3.49 ZAL 132.23 ZAP 24.04 ET9 170.66 ZAE 36.96 ETE 175.20 ZAC 86.95 ETC 255.83 CLP 23.80

DLA -1.52 RAL 218.54 RAD 6567.7 VEL 11.794 PTH 2.09 VHp 6.979 OpA -6.97 RAP 190.20 ECC 1.2917

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2138.93 -17.66 36.75 77.59 112.50 21 5 9 1538.9 -14.46 29.53

4676.99 20.01 211.60 78.24 69.54 9 30 16 4277.0 17.05 204.18

1878.81 -18.65 17.18 77.14 113.79 22 21 27 1278.6 -15.28 10.01

4612.33 21.01 191.73 77.83 69.24 10 47 54 4012.3 17.87 164.34

1670.25 -21.29 360.00 75.80 117.39 23 24 36 1070.3 -17.45 352.97

4393.66 23.70 173.86 76.56 64.61 lI 54 7 3793.7 20.08 166.58

DIFFERENTIAL CORRECTIONS

TOE -.9165 TRA 8.0107 TC-13.8966 BAU 3.2931

RDE .4075 RRA .1408 RC3 .2364 FAU .02317

FOE -.5452 FRA 1.4959 FC3-1.1318 BSP 57070

BD( 1.0030 SRA 6.0119 9C313.8986 FSP 711

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16043.9 SGR 619.6 SG3 204.6 ST 3519.2 SR 557.6 99 579.8

RRT -.0936 RRF -.1437 RTF .9026 CRT -.2578 CRS .7023 CST -.8672

86816055.9 R23 .0594 RIS -.9026 LSA 3558.4 MSA 607.4 SSA 25.1

S6116044.0 SG2 616.9 THA 179.79 EL1 3322.2 EL2 538.3 ALF 177.61

LAL)NCH DATE DEC 15 1964 FLIGHT TIME 420.00 ARRIVAL DATE FEB 8 1966

HELIOCENTRIC C(_NIC

RL 147.23 LAL .00

RP 207.22 LAP -1.60

RC $42.$14 GL 12.44

PLANETOCENTRIC CONIC

CS 18.537 VHL 4.306

LNCH AZMTH LNCH TIME

90.00 20 41 21

90.00 8 7 11

100.00 22 I $4

100.00 9 29 39

110.00 23 7 12

110.00 10 40 30

DIFFERENTIAL CGRRECTIONS

TOE-1.0500 TRA 8.3748 TC-13.4231 BAU 3.3271

ROE .4214 RRA .IS32 RC3 .2366 FAU .01954

FOE -.5422 FRA 1.4286 FC3 -.9124 BSP 57319

BOE 1.1314 BRA 8.3759 6C313.4251 FSP 634

DISTANCE 909.627 EARTH TO MARS

LOL 89.06 VL 33.$98 GAb -5.40 AZL 89.40 HCA 266.59 SNA 192.88 ECC .25374 INC 1.5989 vl 30.260

LOP 349.66 VP 24.349 GAP -14.08 AZP 90.09 TAL $32.62 TAp 239.41 RCA 143.94 APO 241.82 V2 26.433

GP -3.44 2AL 133.78 ZAP 29.71 ETS 170.64 2AE 36.32 ETE 175.17 ZAC 87.21 ETC 255.82 CLP 23.47

DLA -2.44 RALr219.80 RAO 6567.9 V(L 11.829 PTH 2.09 VHP 7.076 DPA -7.31 RAp 191.08 ECC 1.3051

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2120.91 -17.19 $3.64 79.$7 112.85 21 16 42 1520.9 -13.95 28.46

4915.99 20.92 214.10 80.45 70.47 9 29 7 4316.0 18.07 206.59

1862.18 -18.19 16.15 78.91 114.14 22 $2 36 1262.2 -14.78 9.02

4649.96 21.94 194.13 80.05 69.18 10 47 9 4050.0 18.92 186.65

1656.70 -20.97 $59.18 77.53 117.71 28 34 49 1056.7 -16.99 352.19

4426.20 24.69 176.03 78.80 65.57 11 54 19 3828.2 21.18 168.66

M|D-COUfl$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16124.1 $GR 622.4 SGS 188.5 ST 3643.0 SR 563.3 $S 562.7

RRT -.115§ RflF -.1679 RTF .8903 CRT -.2961CRS .7221CST -.8729

9G816196.t R2S .0647 RI3 -.8903 LSA 3680.3 HSA 600.4 $SA 24.4

S6116124.3 SG2 618.3 THA 179.74 ELI 3646.9 EL2 537.3 ALF 177.32

LAUNCH DATE DEC 15 1964 FLIGHT TIME 422.0D ARRIVAL OATE FEB 10 1968

HELIOCENTRIC CONIC DISTANCE 913.842

RL 147.23 LAb .00 LOt. 83.06 VL 33.396 GAL -5.66 AZL 88.42 HCA 267.66 SMA

tip 207.32 LAP -1.58 LOP 350.92 VP 24.348 GAP -14.22 AZP 90.D6 TAL 331.65 TAp

RC $43.066 GL 11.98 GP -3.39 ZAL 135.30 ZAP 23.39 ETS 170.63 ZA( 35.69 ETE

PLANETOCENTRIC CONIC

CS 19.412 VHL 4.406 DLA -3.SS RAL 221.04 RAD 6567.9 VEL 11.666 PTH 2.10 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM(

90.00 20 52 57 2104.00 -18.74 34.60 81.17 115.18 21 28 1

90.00 8 5 28 4954.63 21.78 216.61 82.70 71.44 9 28 3

100.00 22 12 45 1846.62 -17.76 15.20 80.70 114.45 22 43 31

100.00 9 28 22 4687.24 22.63 196.55 82.90 70.16 10 46 29

110.00 25 17 25 1644.13 -20.47 $39.42 79.29 118.00 23 44 49

110.00 10 40 11 4462.46 25.69 178.27 81.08 66.37 11 54 33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE-1.1817 TRA 8.7475 TC-12.9329 BAU 3.$620 $GT16201.1 9GR 625.2 SGS 172.9

ROE .4358 flRA .1252 RC3 .2357 FAU .01398 RRT -.1366 RRF -.1898 RTF .8753

FOE -.5362 FRA 1.3568 FCS -.7126 OSP 37512 $G816213.2 R23 .0706 R13 -.8754

BDE 1.2595 BRA 8.7484 0CS12.9550 FSP 598 S6116201.S SG2 619.4 THA 179.70

EARTH TO MARS

193.04 ECC .25595 INC 1.5763 Vl 30.260

239.51 RCA 143.63 AFO 242.43 V2 28.421

175.13 ZAC 87.47 ETC 235.82 CLP 23.16

7.175 DPA -7.65 RAp 191.97 ECC 1.3195

PO CST TIM IMJ 2 LAT INJ 2 LONG

1504.0 -IS.46 27.46

4334.6 19.04 209.01

1246.6 -14.31 8.11

4087.2 19.91 188.97

1044.1 -16.36 351.48

3862.5 22.24 170.75

ORBIT DETERMINATION ACCURACY

ST $763.6 SR 568.9 SS 543.2

CRT -.3297 CRS .7410 CST -.8766

LSA 3798.7 MSA 593.8 SSA 23.8

ELI 3768.4 EL2 536.4 ALF 177.09

LAUNCH DATE DEC 15 1964 FLIGHT Title 424.00 ARRIVAL DATE FEB 12 1966

HELIOCENTRIC C_NIC DISTANCE 918.041

RL 147.23 LAL .00 LOL 83.06 Vb $3.405 GAL -5.93 AZL 88.45 HCA 269.12 SMA

RP 207.49 LAP -1.35 LOP $52.18 VP 24.$46 GAP -14.37 AZP 90.02 TAt. $30.49 TAp

RC 343.615 GL 11.52 GP -S.33 ZAL 136.79 ZAP 23.08 ETS 170.61ZN[ $5.06 ETE

PLANETOCENTRIC CONIC

C3 20.349 VHL 4.5110LA -4.20 RAL Z22.26 RAD 6567.9 VEL 11.903 PTH 2.12 VHP 7.276 DpA -8.00 RAp

LNCH AZ1MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 21 4 20 2088.16 -16.31 39.69 82.99 119.47 21 39 8

90.00 8 3 51 4992.89 22.58 219.13 84.96 72.43 9 27 4

100.00 22 23 42 1632.11 -17.35 14.32 82.51 114.73 22 54 14

100.00 9 27 10 4724.17 23.66 199.98 84.58 71.19 10 45 54

110.00 ZS 27 28 1632.59 -20.10 337.73 61.06 118.25 23 54 39

110.00 10 39 53 4496.46 26.34 180.50 83.39 67.62 11 54 32

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

70E-1.3122 TRA 9.1296 TC-12.4886 9AU 3.3981 SGT16276.2 _ 628.0 SG3 157.9

RDE .4507 RRA .1167 RC3 .2340 FAU .01249 RRT -.1570 RRF -.2112 RTF .8567

FOE -.5278 FRA 1.2811 FC3 -.5313 OSP 57715 5_16288.S R2S .0775 RI3 -.8567

9DE 1.3874 9RA 9.1303 BC312.4909 FSP 344 9G116276.5 SG2 620.2 THA 179.63

EARTH TO MARS

193.20 ECC .25823 INC 1.5536 vl 30.260

299.60 RCA 143.31 APO 249.10 V2 26.408

175.10 ZAC 87.73 ETC 255.82 CLP 22.85

192.86 ECC 1.3349

PO CST TIM INJ Z LAT INJ 2 LONG

1488.2 -13.00 26.52

4392.9 19.97 211.43

1232.1 -13.87 7.26

4124.2 20.87 191.29

1032.6 -16.16 350.82

3896.5 23.26 172.86

ORBIT DETERMINATION ACCURACY

ST 3880.6 SR 574.2 SS 521.9

CRT -.3599 CRS .7594 CST -.8783

LSA 3913.4 MSA 387.8 $SA 23.1

EL1 3886.1 EL2 335.1ALF 176.90

2132



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL I, 1964)

L4UNCH DATE DEC 15 1964 FLIGHT TIM( 426.00 ARRIVAL DATE FE8 14 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 207.54 LAp -1.53

RC 344.561 GL 11.07

PLANETOC(NTRIC CO_JIE

C3 21.333 VHL 4.621DLA

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT

90.00 21 15 28 2073.37 -15.91

90.00 8 2 19 5DSO,T7 23.34

100.00 22 34 26 1818.63 -16.96

100.00 9 28 2 4780.75 24.44

110.00 23 57 14 1621.99 -19.75

110.00 10 39 43 4530.13 27.39

DIFFERENTIAL CORRECTIONS

70E-1.4402 TRA 9.5212 TC-12.0322 BAU 3.4353

ROE .4681 RRA .1079 RC3 .2316 FAU .00905

FDE -.5168 FRA 1.2013 FCS -.3889 BS4P 57894

BOE 1.5138 BRA 9.5218 6C512.0344 FSP 490

DISTANCE 922.222 EARTH TO MARS

L(_. 83.08 VL 33.414 GAL -6.21 AZL 86.47 HCA 270.38 SHA 193.36 ECC .26065 INC 1.5310 Vl 30.260

LOP $53.44 Vp 24.342 GAP -14.52 AZP 89.99 TAL 329.29 TAp 239.87 RCA 142.98 APO 243.76 VZ 26.395

Gp -S.28 ZAL 136.25 ZAP 22.77 ET8 171).60 ZAE 34.45 ETE 175.06 ZAC 87.99 ETC 255.82 ELF 22.55

-5.04 RAL 223.46 MAD 6567.9 VEL 11.947 PTH 2.13 VHp 7.379 DpA -8.35 RAp 193.76 [CC 1.3514

1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

32.73 84.02 113.74 21 50 1 1473.4 -12.57 25.65

221.64 87.26 73.49 9 26 10 4450:8 20.86 213.65

13.51 84.32 114.99 23 4 45 1218.6 -13.45 6.47

201.42 86.88 72.23 10 45 23 4160.8 21.78 193.63

357.10 62.84 118.48 24 4 16 1022.0 -15.80 SSO.Z2

182.75 85.72 68.70 11 55 13 3930.1 24.25 174.99

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16349.2 SGR 630.7 SG3 143.6 ST 3992.6 SR 579.4 SS 498.7

RRT -.1766 RRF -.2311 RTF .8332 CRT -.3852 CRS .7774 CST -.8781

STA816361.4 R23 .0850 RI3 -.8332 LSA 4023.2 MSA 582.3 SSA 22.6

S6116349.6 S_ 620.8 THA 179.61 EL1 3999.0 EL2 533.8 ALF 176.74

LAtR4CH DATE DEC 15 19G4 FLIGHT TIN( 426.00 ARRIVAL DATE FEB 16 1966

HELIOCENTRIC CONIC

RL 147.23 LAL .00

RP 207.67 LAP -1.31

RC 343.302 GL 10.64

PLANETOCENTRIC CONIC

CS 22.427 VNL 4.736

LNCH AZMTH LNCH TIM(

90.00 21 28 22

90.00 8 O 51

100.00 22 44 57

100.00 9 24 38

110.00 23 48 50

110.00 10 39 34

DIFFERENTIAL CORRECTIONS

11)E-1.5873 TRA 9.9220 TC-11.5869 OAU 3.4748

ROE .4820 RRA .0985 RC3 .2283 FAU .00569

FOE -.3040 FRA 1.111_ FC3 -.2198 OP 58036

BDE 1.6397 BRA 9.9225 BC311.5892 FSP 437

DISTANCE 926,384 EARTH TO MARS

LOL 83.06 VL 35.422 GAL -6.49 AZL 68.49 HCA 271.63 SNA 193.52 ECC .26316 INC 1.5084 Vl 30.260

LOP 334.70 VP 24.336 GAP -14.68 AZP 89.96 TAL 328.10 TAp 239.73 RCA 142.60 APO 244.45 V2 26.$80

GP -3.24 ZAL 139.68 ZAP 22.49 [T9 170.58 ZAE 33.84 (TE 175.01 ZAC 88.25 ETC 255.83 CLP 22.25

DLA -5.85 RAL 224.65 RAID 6567.9 V(L 11._92 PTH 2.14 VHP 7,484 DpA -8.70 RAp 194.67 ECC 1.3691

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2059.61 -15.53 31.90 96.66 113.98 22 0 42 1459.6 -12.18 24.85

504_.26 24.04 224.17 89.57 74.57 9 25 ZO 4466.S 21.69 216.28

1806.14 -16.60 12.76 86.15 115.22 23 15 3 1206.1 -13.07 3.75

4796.98 25.17 203.86 89.21 73.32 10 44 55 4197.0 22.65 195.97

1612.35 -19.44 356.53 94.64 118.69 24 13 43 1012.4 -15.46 349.67

4563.52 28.19 185.01 88.09 69.82 11 55 37 3963.5 25.18 177.13

MID-COURSE EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT16421.0 Srdt 633.4 863 129.9 ST 4099.9 SR 584.2 SS 474.2

RRT -.1957 ImF -,2499 RTF .8033 CRT -.4082 CflS .7957 CST -.8758

_16433.2 R23 .0942 R13 -.8034 LSA 4128.2 MSA 577.4 SSA 22.0

S6116421.5 SG2 621.1 THA 179.57 ELI 4107.0 EL2 532.4 ALF 176.61

LAUNCH DATE DEC 15 1964

HELIO(ENYRIC CONIC

RL 147.23 LAL .00

RP 207.80 LAP -1.48

RC 346.039 GL 10.21

PLANETOCENTRIC CONIC

C3 23.576 VHL 4.655

LNCH AZMTH LNCH TIM(

90.00 21 37 4

90.00 7 59 29

100.00 22 55 14

100.00 9 23 59

110.00 0 0 11

110.00 10 39 28

FLIGHT TIME 430.00 ARRIVAL DATE FEB 18 1966

DISTANCE 930.526 EARTH TO MARS

LOL 83.06 VL 33.431GAL -6.77 AZL 88.51HCA 272.89 SMA 193.69 ECC .28577 INC 1.4858 vl 30.260

LOP 355.95 ¥p 24.SS3 GAP -14.85 AZP 89.92 TAL SZG.89 TAp 239.76 RCA 142.21 APO 245.16 v2 26.$64

Gp _ -3.19 ZAL 141.08 ZAp 22.19 ETS 170.56 ZAE 33.24 ETE 174.97 ZAC 88.50 ETC 255.84 CLP 21.97

DLA -6.84 RAL 225.82 RAO 8568.0 VEL lZ.040 PTH 2.15 VHP 7.591 DpA -9.06 RAp 195.59 (CC 1.$880

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2046.83 -15.18 31.13 88.52 114.20 22 11 10 1446.8 -11.78 24.10

5105.38 24.69 226.69 91.90 75.68 9 24 34 4505.4 22.48 218.72

1794.83 -16.26 12.06 88.00 115.43 23 25 9 1194.6 -12.71 3.08

4832.80 25.85 208.$1 91.56 74.44 10 44 32 4232.8 23.46 198.32

1603.62 -19.15 356.01 86.44 118.87 O 26 54 1003.6 -15.15 349.18

4596.57 28.95 187.28 90.48 70.97 11 56 5 3996.6 28.08 179.28

DIFFERENTIAL C4_NRECTION8 MID-COURSE EXECUTION ACCURACy

70E-1.6931 TRA10.3316 TC-11.1525 BAU 3.5158 SGT16490.4 $GR 636.0 SG3 116.9

ROE .4983 RRA .0887 RCS .2248 FAu .00238 RRT -.2141 RRF -.2659 RTF .7645

FOE -.4887 FRA 1.0282 FC3 -.0874 8SP 58129 Sr_1650Z.G R23 .1044 R13 -.7646

BOE 1.7649 8RA10.3320 6C311.1548 FSP 385 _116490.9 S;Z 621.2 THA 179.53

LAUNCH DATE DEC 15 1964 FLIGHT TIME 432.00

HELIOCENTRIC CONIC DISTANCE 934.647

RL 147.23 LAL .00 LOL 83.08 VL 33.439 GAL -7.06 AZL 88.54 HCA 274.14 SMA

RP 207.94 LAp -1.46 LOP 357.21 _p 24.327 GAP -15.02 AZP 69.89 TAL 325.67 TAp

tic 346.771 GL 9.90 GP -3.15 ZAL 142.44 ZAP 21.91 ETS 170.55 ZAE 32.65 ETE

PLANETOCENTRIC CCNIC

C3 24.802 VHL 4.980 DLA -7.40 RAL 226.96 RAD 8569.0 VEL 12.090 PTH 2.16 VHp

LNCH AZI4TN LNCM TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM(

90.00 21 47 $2 2035.01 -14.85 30.42 90.38 114.39 22 21 27

90.00 7 58 10 3142.07 25.29 229.22 94.25 76.81 9 23 52

100.00 23 5 19 1784.06 _15.95 11.43 89.85 115.62 23 35 3

100.00 9 23 4 4868.25 26.47 208.76 93.93 75.58 10 44 12

110.00 0 9 23 1395.78 -18.89 355.55 88.26 119.03 0 35 59

110.00 10 39 25 4629.29 29,65 189.57 92.89 72.16 11 56 35

OIFFERENT[AL C_RRECTION$ MID-COURSE EvrCUTIOi ACCURACY

TOE-1.8151 TRA10.7523 TC-10.7272 8Au 3.5577 SGT19557.1 SIR 638.5 SG3 104.9

ROE .5150 RRA .0785 RC3 .2206 FAU-.O0090 RRT -.2317 _ -.2782 RTF .7135

FOE -.4714 FRA .9558 FCS .0313 BSP 58237 _8816589.4 R23 .1159 R13 -.7136

BDE 1.8668 8RA10.7528 BC310.7293 FSP 335 S6116557.7 S;2 621.1THA 179.49

ORBIT DETERMINATION ACCURACY

ST 4201.8 SR 588.9 SS 448.1

CRT -.4288 CRS .8140 CST -.8716

LSA 4227.8 MSA 572.8 SSA 21.5

EL1 4209.5 EL2 531.1 ALF 176.51

ARRIVAL DATE FEB ZO 1966

EARTH TO MARS

193.85 ECC .26849 INC 1.4833 vl $0.260

239.82 RCA 141.80 APO 245.90 vZ 26.$48

174.92 ZAC 88.76 ETC 255.86 CLP 21.70

7.699 DpA -9.42 RAP 196.51ECC 1.4082

PO CST TIM INJ 2 LAT INJ 2 LONG

1435.0 -11.4S 23.41

4542.1 23.22 221.16

118A.1 -12.$8 4.47

4268.3 24.23 200.67

995.9 -14.88 $48.74

4029.3 26.93 181.44

ORBIT DETERNINATION ACCURACY

ST 4297.5 SIR 593.2 SS 420.8

CRT -.4481 CR8 .8326 CST -.6648

LSA 4321.S MSA 568.7 SSA 21.0

EL1 4305.8 EL2 529.9 ALF 176.42

2133



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 15 lg64 FLIGHT TIME 434.00 ARRIVAL DATE FEB 22 1966

HELIOCENTRIC C(3_llC

RL 147.23 LAL .D0

RP 208.09 LAP -1.43

RC 347.497 GL 9.39

PLANETOCENTRIC CO_IC

CS 26.112 VHL 5.110 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.DO 21 57 47 2024.11 -14.54

gO.DO 7 56 58 5178.36 23.82

100.00 23 15 12 1774.39 -15.87

100.00 g 22 13 4903.32 27.04

110.00 0 18 24 1588.81 -18.66

110.00 10 39 26 4661.86 30.31

DIFFERENTIAL CORRECTIC_¢S

TOE-1.9364 TRA11.1823 TC-IO.StG3 BAU 3.6022

ROE .332I RRA .0679 RC3 ,2160 FAu-.O0410

FDE -.4524 FRA .8383 FC3 .1360 BSP 58298

BDE 2.O081 8RA11.1825 BC310.3188 FSP 285

DISTANCE 938.744 EARTH TO MARS

LOL 83.06 VL 33.448 GAL -7.36 AZL 88.56 HCA 275.40 SMA 194.01ECC .27133 ]NC 1.4408 Vl 30.2_0

LOP 358.48 VP 24.320 GAP -15.20 AZP 89.86 TAL 324.45 TAp 239.85 RCA 141.37 APO 246.66 V2 26.33t

GP -5.10 ZAL 143.78 ZAP 21.64 ETS 170.53 ZAE 32.07 ETE 174.87 ZAC 89.01ETC 255.88 CLp 21.43

-8.14 RAL 228.09 RAD 6568.1 VEL 12.144 PTH 2.18 VHp 7.810 DpA -9.78 RAp 197.44 ECC 1.4297

[NJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

29.77 92.26 114.57 22 31 31 1424.1 -11.10 22.78

231.74 96.62 77.96 g 23 14 4578.4 23.91 223.59

10.86 91.71 115.79 23 44 46 1174.4 -12.07 3.91

211.20 96.31 76.73 10 43 56 4303.3 24.95 203.03

353.14 90.08 119.17 0 44 52 988.8 -14.63 348.35

191.86 95.32 73.37 11 57 8 4061.7 27.73 185.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG718622.3 SGR 640.8 9G3 93.8 ST 4387.7 SR 597.1 $9 392.6

RRT -.2487 RRF -.2861RTF .646_ CRT -.4618 CRS .8522 CST -.8549

961816634.7 R23 .1292 RI3 -.6464 LSA 4409.4 MSA 565.0 SSA 20.5

S6116623.1 862 620.6 THA 179.45 ELI 4596.5 ELI 528.6 ALF 176.35

LAUNCH DATE DEC 16 1984 FLIGHT TIME 140.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .DO LOt. 64.08 VL

RP 245.75 LAP 1.07 LOP 193.93 VP

RC 136.814 GL 7.70 GP 2.28 ZAL

PLANETOCENTRIC CONIC

CS 27.316 VHL 5.246 OLA

LNCH AZMTH LNCH TIME L-X TIME INJ LAT

90.00 15 $ 43 2728.27 -27.84

90.O0 6 40 19 4300.23 9.57

IOO.OO 16 34 13 2442,94 -29.21

100.00 7 54 31 4260.82 10.80

110.00 17 58 29 2179.28 -32.83

110.00 8 46 45 4097.24 13.99

DIFFERENTIAL CCRRECTIONS

TOE .3316 TRA-1.0845 TC3 1.1637 BAU .4281

ROE -.5480 RRA -.2289 RC3 -.0023 FAU .06193

FOE .0778 FRA .2931 FC3-1.9489 BSP 3614

BO( .6406 BRA 1.1084 9C3 1.1637 FSP 481

DISTANCE 357.365 EARTH TO MARS

35.389 GAL 1.2g AZL 88.86 HCA 109.85 8MA 241.03 ECC .38976 INC 1.1383 Vl 30.263

23.202 GAP 22.93 AZP 90.39 TAL 4.61 TAp 114.48 RCA 147.08 Apo 334.97 V2 22.510

79.52 ZAP 173.56 ETS 157.94 ZAE 152.08 ETE 2.53 ZAC 91.65 ETC 253.94 CLP 173.98

13.59 RAL 167.83 RAD 8568.1VEL 12.202 pTH 2.19 VHP 10.515 DpA .06 RAp 188.70 ECC 1.4529

INJ LONG ]NJ RT A$C [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

76.61 39.73 95.40 15 51 13 2128.3 -26.80 68.09

188.89 32.72 63.22 7 55 19 3900.2 5.90 182.13

55.45 39.37 96,63 17 14 56 1842.9 -27.99 46.87

170.64 32.07 61.96 9 5 32 3660.8 6.97 183.95

34.81 38.g3 100.02 18 34 49 1579.3 -31.12 26.02

156.36 30.20 58.49 9 53 2 3497.2 9.72 149.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1762.6 SGR 651.5 SG3 179.1 ST 516.0 SR 603.5 SS 130.8

RRT .0816 RRF -.0968 RTF -.7847 CRT -.6057 CRS .6728 CST .1020

SG8 1879.2 R23 -.0227 R13 -.7850 LSA 716.2 MSA 363.9 SSA 46.1

8G1 1763.6 SG2 649.0 THA 2.00 ELi 714.2 EL2 346.9 ALF 127.72

LAUt4CH DATE DEC 16 1964 FLIGHT TIM( 142.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC C._IC

RL 147.22 LAb .00 LOL 64.08 VL

RP 243.50 LAP 1.05 LOP 194.83 VP

RC 139.022 GL 7.70 GP 2.33 ZAL

PLANETOCENTRIC CONIC

C3 28.398 VHL 5.136

LNCH AZMTH LNCH TIME

90.00 14 57 tO

90.00 6 39 37

100.00 16 23 58

100.00 7 53 31

110.00 17 50 84

110.00 8 45 23

DIFFERENTIAL C-CRRECTIONS

TDE .3108 TRA-I.O53T TC3 1.2445 BAU .4392

ROE -.5362 RRA -.Z214 RC3 .OOZZ FAU .06412

FOE .0960 FRA .2708 FC3-2.1030 BSP 5769

BDE .6197 9RA 1.0767 9C3 1.2445 FSP 312

DISTANCE 359.576 EARTH TO MARS

35.265 GAL 1.43 AZI_ 88.88 HCA 110.76 SMA 237.25 ECC .38020 INC 1.1192 vl 30.263

23.036 GAP 22.30 AZP 90.40 TAL 5.21 TAp 115.97 RCA 147.05 APO 327.46 V2 22.535

78.33 ZAp 172.99 ETS 159.15 ZAE 152.08 ETE 2.81 ZAC 91.78 ETC 233.93 CLP 173.39

DLA 14.03 RAL 166.71 RAD 6568.1 VEL 12.156 PTH 2.18 VHP 10.234 DPA -.02 RAp 189.02 ECC 1.4544

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2734.13 -27.88 77.03 38.03 95.19 15 42 44 2134.1 -26.86 66.51

4473.72 8.75 187.37 30.99 62.96 7 54 31 3873.7 5.06 180.64

2447.79 -29.23 55.81 37.87 96.45 17 6 46 1847.8 -28.05 47.21

4235.30 9.98 169.19 30.34 61.68 9 4 26 3635.3 6.12 162.53

2182.01 -32.89 35.02 37.26 99.90 18 27 16 1382.0 -31.17 26.22

4073.85 13.16 155.07 28.47 58.16 9 53 17 3473.9 8.83 148.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1795.2 $GR 649.8 963 188.9 ST 503.6 SR 602.8 SS 138.3

RRT .0890 RRF -.1042 RTF -.7909 CRT -.5913 CRS .7558 CST -.0066

SG8 1909.2 R23 -.0234 R13 -.7912 LSA 708.3 MSA 563.6 SSA 48.1

861 1796.2 SG2 646.9 THA 2.12 EL1 704.4 EJ_2 347.6 ALF 126.50

2134



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 16 1964 FLIGHT TIM( 144.00 ARRIVAL DATE HAY 9 J965

H(LIOC(HTRIC CONIC

RL 147.22 LAL .DO LOL 84.08 VL

RP 245.25 LAp |.OZ LOP I9§.76 VP

RC 141.251 ;L 7.69 GP 2.42 ZAL

PLAN(TOCENTRIC CONIC

C3 25.]72 VHL 5.0]7

LNCH AZNTN LNCH TIN(

90.00 14 48 ]2

90.00 6 ]9 ]0

100.00 16 17 39

100.00 T 55 5

110.00 17 45 16

110.00 8 45 3&

DIFFERENTIAL C_RRECTIONS

TOE .2901 TRA-I.OZ2$ TC3 1.3289 BAU .4508

ROE -.5250 RRA -.Z140 RC3 .0073 FAU .06646

FOE .1154 FRA .2467 FCS-Z.ZS76 BSP 5904

BOE .5998 BRA 1.0443 BE3 1.3289 FSP 545

D|STANCE ]61.gll EARTH TO HARS

35.1A7 GAL 1.57 AZL 88.90 HCA 111.68 SNA 213.77 ECC .37114 1NC 1.0998 V1 30.Z63

22.879 GAp 21.67 AZP g0.41TAL 5.82 TAp I17.50 RCA 147.01APO ]20.53 V2 22.580

77.14 ZAp 172.40 ET$ 160.17 Z/dE 152.14 ETE 3.09 ZAC 91.92 ETC 255.92 CLp 172.79

DLA 14.51RAL 165.57 RAD 6568.0 VEL 12.114 PTH 2.17 VHp lO.DO0 DpA -.09 RAp 189.34 (CC 1.4176

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2740.44 -27.9I 77.49 ]6.35 94.97 15 ]4 |2 2140.4 -26.R3 68.96

4447.83 7.95 185.90 29.30 62.73 7 _3 $9 3847.8 4.23 179.19

2453.05 -29.29 56.20 36.I9 96.25 |6 58 32 1853.D -28.12 47.59

4210.45 9.17 167.79 28.64 61.4] 9 3 I5 ]610.5 5.29 161.16

2185.12 -32.92 35.25 35.60 99.77 18 19 42 1585.1 -31.22 26.44

4051.14 I2.34 153.82 26.76 57.87 9 51 27 3451.1 8.0I 147.40

MIO-COUR_I_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1828.7 _ 648.0 983 199.3 ST 490.2 SIR 601.9 SS 148.4

RRT .01H $8 W -.1125 RTF -.7974 CRT -.5756 CRS .8220 C$T -.1096

SG8 1940.1 R23 -.0244 R13 -.7978 LSA 700.5 RSA 362.5 SSA 50.2

SG1 1828.9 SG2 644.3 THA 2.25 ELI 694.1EL2 547.6 ALF 125.13

LAUNCH DATE DEC 16 1964 FLIGHT TIME 146.00 ARRIVAL DATE NAY 11 1965

HELIOCENTRIC C_IC

RL 147.22 LAL .00 LOt. 84.08 VL

RP 243.00 LAp 1.00 LOP 196.68 VP

RC 143.499 GL 7.67 GP 2.49 ZAL

PLAN(TOCENTR|C CONIC

C] 24.434 VHL 4.943

LNCH AZMTH LNCM TIN(

90.00 14 39 52

90.00 6 38 58

rOD.DO 16 9 19

100.00 7 52 1]

110.00 17 35 ST

110.00 8 42 Z$

DIFFERENTIAL CORRECTIONS

108 .2709 TRA -.990_ TC3 1.4149 8AU .4622

ROE -.5144 RflA -.20487 tiCS .0132 FAU .08689

FDE .1348 FRA .2200 FC3-2.4409 89P 6036

BOE .5814 BRA 1.0118 BC3 1.4150 FSP 578

DISTANCE 364.338 EARTH TO MARS

35.034 GAL 1.71 AZL 88.92 HCA 112.60 SIAA 2]0.56 ECC .36254 INC 1.0601 VI ]0.263

22.731 GAP 21.04 AZP 90,42 TAL 6.43 TAp 119.03 RCA 146.97 APO ]14.14 V2 22.585

75.94 ZAP 171.80 ETS 161.04 ZA( 152.25 ETE 3.38 ZAC 92.06 ETC 255.9| CLP 172.19

OLA 14.96 RAL 164.42 RAO 6568.'0 V(L 12.075 PTH 2.16 VHp 9.753 DpA -.15 RAp 189.65 ECC 1.4021

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2747.08 -27.93 77.97 34.68 94.75 15 25 39 2147.1 -27.00 69.43

4422.64 7.I6 184o46 27.63 62.53 7 52 41 3822.6 3.43 177.78

2458.64 -29.33 56.61 34.5_ 96.04 16 50 17 IB58.6 -28.19 47.9R

4188.31 8.38 168.45 26.97 61.20 9 1 59 ]586.3 4.48 15R.82

2188.57 -$2.96 35.51 33,95 99.62 18 12 6 1588.6 -31.26 26.69

4021).15 11.54 152.82 25.07 57.60 9 49 ]2 5429.1 7.18 146.23

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

SGT 1081.9 SGR 6A5.9 SG3 210.2 ST 476.9 SR 600.9 9$ 159.7

RRT .1044 RRF -.1209 RTF -.8037 CRT -.5e09 CRS .8TOO CST -.1970

S_B 1970.8 R23 -.0259 R13 -.8041 LSA 694.0 USA ]60.0 SSA 52.5

Sl;! 1883.5 SG2 641.9 THA 2.35 ELI 684.] ELZ 346.7 ALF 123.71

LAUNCH DATE DEC 16 1964 FLIGHT TIM( 148.00 ARRIVAL DATE MAY 13 1_5

HELIOCENTRIC CONIC DISTANCE ]66.907 EARTH

RL 147.22 LAL .DO L04. 64.08 VL ]4.928 GAL 1.84 AZL 88.94 MCA 11].51 SNA 227.58 ECC .35440 INC

RP 242.74 LAP .97 LOP 197.60 yp 22.591 GAP 20.42 AZP 90.42 TAL 7.05 TAp 120.56 RCA 146.92 ApO

RE 145.768 6L 7.64 GP 2.58 ZAL 74.73 ZAP 171.19 (T$ 161.80 ZAE 152.40 ETE 3.69 ZAC 92.20 ETC

PLAN(TOCENTRIC CONIC

C3 23.578 VHL 4.856 DLA 15.40 RAL 18].25 RAD 6569.0 V[L IZ.040 pTH 2.15 VHP 9.512 DpA -.21 RAp I89.94 (CC 1.3980

INJ RT ASC INJ AZl4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONGLNCN AZNTH LNCH TIN( L-I TIME INJ LAT INJ LORG

90.00 14 31 11 2754.00 -27.99 76.67 ]].04 94.68 15 17 5

90.00 6 38 20 4398.21 6.39 183.06 25.98 62.36 T 51 58

100.00 16 O 57 2464.51 -29.37 57.04 ]2.90 95.82 16 42 2

tOO.DO 7 51 15 4162.93 7.62 I65.12 25.32 61.01 9 0 38

rio.DO IT 27 57 2192.28 -33.00 ]5.80 $2.33 99.46 18 4 29

liD.DO 8 40 45 4007.92 10.76 151.46 2].42 57.36 9 47 32

DIFFERENTIAL C_RRECTION9 MID-COURSE E_[CUTION ACCURACY

TO( .2515 TRA -.9588 TC3 1.5024 8AU .4736 SGT 1895.6 SGR 643.6 SG3 221.6

ROE -.5044 RflA -.1995 tiC3 .0197 FAU .07143 RRT .1130 RRF -.1304 RTF -.8097

FOE .1557 FRA .1913 FCS-2.6236 BSP 6179 S_B 2001.9 R23 -.0274 R13 -.8102

BOE .5636 BRA .9792 BC3 1.5025 FSP 616 SGt 1897.2 SG2 659.0 THA 2.48

TO MARS

1.0601 vl 30.263

]08.23 V2 22.611

255.90 ELF 171.57

2154.0 -27.07 69.9]

3796.2 2.64 176.41

1664.5 -28.26 46.41

3562.9 3.69 158.56

1592.3 -]1.35 28.96

3407.9 6.38 145.11

ORBIT DETERNINATION ACCURACY

ST 482.5 SR 599.7 SS 175.4

CRT -.5436 CR8 .9051CST -.2710

LSA 687.9 USA 356.9 SSA 54.9

EL1 674.0 (LZ ]45.3 ALF 122.10

LAUNCH DATE 0[C 16 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY I5 1965

HELIOCENTRIC COIqlC

RL I47.22 LAL .00

RP 262.47 LAP .95

RE 148.041 GL 7.60

PLAN(TOCENTRIC CC_lC

C3 22.795 VHL 4.774

LNCH AZMTH LNCH T|N(

90.00 14 22 32

90.00 6 ST SG

lO0.OO 15 52 37

tOO.OO 7 50 12

110.00 17 20 19

liD.DO 8 39 O

DIFFERENTIAL CCRRECTION9

TOE .2122 TRA -.9260

ROE -.4950 flRA -.1924

FOE .1779 FRA .1595

BOE .5467 BRA .9456

OISTANCE 569.548 EARTH TO MARS

LOL 64.06 VL 34.823 GAL 1.97 AZL 68.96 N(A 114.44 SI4A 224.81ECC .34668 INC 1.0398 VI 30.263

LOP 198.52 VP 22.458 GAP 19.80 AZP 90.43 TAL 7.67 TAp 122.11RCA 166.88 APO 302.75 V2 22.638

GP 2.64 ZAL 73.52 ZAP 170.57 (TS 162.45 ZA( 152.59 ETE 4.0I ZAC 92.34 ETC 255.89 CLP 170.95

DLA 15.82 RAL 162.07 RAD 6567.9 VEL 12.007 PTH 2.14 VHP 9.278 DpA -.26 RAp 190.26 ECC 1.3751

L-I TIN( INJ LAT INJ LONG |NJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2761.13 -28.03 79._ 31.42 94.22 15 8 ]3 2161.1 -27.15 70.44

4374.60 5.64 181.75 24.37 62.21 7 50 ]1 3774.6 1.88 175.09

2470.59 -L_.41 57.49 ]1.28 95.58 16 53 48 1870.6 -28.53 48.85

4140.38 6.87 163.86 2].T0 60.84 8 59 12 ]540.4 2.93 IS7.29

2156.22 -33.05 36.10 30.73 99.28 I7 58 55 IS96.2 -31.41 27.25

3987.50 10.01 150.38 2|.78 57.14 9 45 27 3387.5 S.61 164.03

MID-COURSE EXECUTION ACCURACY ORBIT OET(RMINATION ACCURACY

TC3 1.5853 BAU .4844 SGT 1927.4 _ 641.2 SG3 233.6 ST 447.0 SR 59R.4 SS 199.0

RC3 .0270 FAU .07413 RRT .1221 RRF -.1406 RTF -.8154 CRT -.5254 CRS .929] CST -.3331

FC3-2.8157 BSP 6313 _ 2031.2 R29 -.0191 RI3 -.8160 LSA 882.G NSA ]52.6 SSA 57.4

BC3 1.5895 FSP 653 SG1 1829.2 $82 835.6 THA 2.GI ELI 663.S EL2 34].0 ALF 120.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH 0ATE 0EC 16 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 242.20 LAP .92

RC 130.330 GL 7.55

PLAN(TOCENTRIC CONIC

C3 22.0•8 VHL 4.699

LNCH AZMTH LNCH TIME

90.0O 14 13 55

90.00 6 36 46

100.00 15 44 21

100.00 • 49 2

110.00 17 12 43

110.00 8 37 9

O|FFERENTIAL CORRECTIONS

TOE .2134 TRA -.8932

ROE -.4861 RRA -.1854

FDE .2008 FRA .1249

DOE .5309 BRA .9122

DISTANCE 372.274 EARTH TO MARS

LOL 84.08 VL 34.725 GAL 2.10 AZL 88.98 HCA 115.36 SMA 222.25 ECC .33936 INC 1.0192 vl 30.263

LOP 199.44 VP 22.333 GAp 19.18 AZP 90.44 TAL 8.29 TAp 123.65 RCA 146.83 Apo 297.67 V2 22.664

GP 2.72 ZAL 72.31 ZAp 169.94 ETS 163.02 ZAE 152.82 ETE 4.35 ZAC 92.48 ETC 255.88 CLP 170.31

CLA 16.23 RAL 160.89 RAO 6567.9 VEL 11.977 pTH 2.13 VHp 9.050 OpA -.31 RAP 190.56 ECC 1.3633

L-I TIME INJ LAT ]NJ LONG INJ RT ASC- INJ AZMTH INJ TIME POCST TIM |NJ 2 LAT INJ 2 LONG

2768.42 -28.06 79.52 29.82 93.96 15 0 4 2168.4 -27.22 70.96

4351.85 4.92 180.47 22.79 62.08 7 49 18 3751.8 1.15 173.82

2476.81 -29.45 _7.94 29.69 95.35 16 25 37 1876.8 -28.40 49.30

4118.69 6.15 162.TN5 22.11 60.69 8 57 41 3518.7 2.20 156.10

2200.33 -33.09 36.41 29.15 99.10 17 49 23 1600.3 -31.48 27.35

396•.93 9.28 149.31 20.20 56.95 9 43 17 3367.9 4.87 143.00

MID-COURSE ExECuTION ACCURACY Cx_BIT DETER_NAT|ON ACCURACY

TC3 1.6789 BAU .4956 8GT 1960.5 8GR 638.7 883 246.4 ST 431.0 SR 597.0 SS ZO6.0

RC3 .0552 FAU .07699 RRT .1318 RRF -.1517 RTF -.8213 CRT -.5059 CRS .9444 CST -.3829

FC3-3.0191BSP 6419 8GB 2061.9 R23 -.0312 R13 -.8219 LSA 678.5 MSA 347.3 SSA 60.1

BE3 1.6792 FSP 694 SG1 1962.5 882 632.5 THA 2.74 EL1 653.2 EL2 339.8 ALF 118.38

LAt._CH DATE DEC 16 1964 FLIGHT TIME 154.00 ARRIVAL DATE MAY 19 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 241.93 LAp .89

RC 132.629 GL 7.48

PLAN(TOCENTRIC CONIC

CS 21.426 VHL 4.629

LNCH AZMTH LNCH TIME

90.00 14 3 23

90.00 6 35 49

100.00 13 36 8

100.00 • 47 43

110.00 17 5 11

110.00 8 35 13

OIFFERENTIAL CORRECTIONS

TOE .1946 TRA -.8815 TC3 1.7852 8AU .5058

ROE -.4778 RRA -.1784 RC3 .0442 FAU .07995

FOE .2244 FRA .0880 FC3-3.2305 BSP 6558

DOE .§159 6RA .8797 BC3 1.7657 FSP 738

DISTANCE 375.077

LOt. 84.08 VL 34.632 GAL 2.22 AZL 89.00 HCA 116.28 SMA

LOP 200.37 VP 22.215 GAP 18.57 AZP 90.44 TAL 8.92 TAp

GP 2.81 ZAL 71.10 ZAp 169.29 ETS 163.53 ZAE 153.09 ETE

EARTH TO MARS

219.86 ECC .33242 INC .9981 vl 30.263

125.21RCA 146.77 APO 292.94 V2 22.692

4.71 ZAC 92.63 [TC 253.87 CLP 169.67

OLA 16.62 RAL 159.70 RAO 6567.9 VEL 11.950 PTH 2.13 VHp 8.828 DpA -.34 RAp 190.85 ECC 1.3526

L-I TIME INJ LAT INJ LOIMG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2773.77 -28.10 80.06 28.25 93.89 14 51 39 2175.8 -27.29 71.48

4330.02 4.22 179.24 21.23 61.97 7 47 59 3730.0 .44 172.61

2483.11 -29.49 58.41 28.13 95.10 16 17 32 1883.1 -28.47 49.75

4097.91 5.45 161.50 20.55 60.56 8 56 3 3497.9 1.49 154.96

2204.53 -33.14 36.73 27.60 98.92 17 41 55 1604.5 -31.33 27.86

3949.25 8.59 148.31 18.63 56.79 9 41 2 3349.3 4.16 142.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1991.7 SGR 636.0 883 259.7 ST 414.6 SR 595.4 SS 224.2

RRT .1428 RRF -.1636 RTF -.8263 CRT -.4833 CRS .9529 CST -.4196

SG8 2090.8 R23 -.0329 R13 -.8270 LSA 675.3 MSA 341.5 SSA 63.0

881 1994.0 SG2 628.8 THA 2.90 ELt 643.0 EL2 336.1 ALF 116.28

LAUNCH DATE 0EC 16 1964 FLIGHT TIME 156.00 ARRIVAL DATE MAY 21 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 241.63 LAP .87

RC 154.936 GL 7.41

PLANETOCEHTRIC CONIC

C3 20.832 VHL 4.564

LNCH AZMTH LNCH TIME

90.00 13 56 58

90.00 6 34 46

100.00 13 28 2

100.00 7 46 22

110.00 16 57 44

110.00 8 33 10

DIFFERENTIAL CORRECTIONS

TOE .1766 TRA -.8286

RDE -.4699 RRA -.1715

FOE .2492 FMA .0473

DOE .5020 BRA .8461

DISTANCE 377.952 EARTH TO MARS

LOL 84.08 VL 34.542 GAL 2.34 AZL 89.02 HCA 117.21SMA 217.63 ECC .32585 INC .9766 vl 30.263

LOP 201.29 VP 22.104 GAP 17.97 AZp 90.45 TAL 9.55 TAp 126.76 RCA 146.71 Apo 288.55 V2 22.720

GP 2.90 ZAL 69.90 ZAp 168.64 ETS 163.97 ZAE 153.39 ETE 5.10 ZAC 92.78 ETC 255.86 CLP 169.01

OLA 17.00 RAL 158.51RAD 6567.8 VEL 11.925 PTH 2.12 VHp 8.612 OpA -.37 RAp 191.13 ECC 1.3428

L-I TIME IRJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT [NJ 2 LONG

2783.11 -28.13 80.59 26.70 93.43 14 43 21 2183.1 -27.33 72.01

4309.16 3.56 178.08 19.71 61.89 7 46 35 3709.2 -.23 171.44

2489.42 -29.53 58.87 26.59 94.86 16 9 32 1889.4 -28.54 50.21

4078.09 4.79 160.41 19.03 60.46 8 54 20 3478.1 .82 153.87

2208.78 -33.18 37.05 26.08 98.73 17 34 33 1608.8 -31.62 28.17

3931.49 7.93 147.36 17.10 56.64 9 38 41 3331.5 3.48 141.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.8517 8AU .5139 SGT 2022.2 SGR 633.3 883 273.7 ST 397.7 SR 593.7 SS 243.5

RC3 .0540 FAU .08307 RRT .1542 RRF -.1764 RTF -.8313 CRT -.4601CRS .9567 CST -.4492

FC3-3.4523 BSP 6677 SGB 2119.0 R23 -.0351 R13 -.8320 LSA 673.6 MSA 334.4 SSA 65.9

BC3 1.8524 FSP 784 SGt 2024.8 SG2 624.9 THA 3.06 EL1 633.3 EL2 331.0 ALF 114.10

LAUNCH DATE DEC 16 1964 FLIGHT TIME 158.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CONIC DISTANCE 380.892

RL 147.22 LAL .00 LCX. 84.08 VL 34.437 GAL 2.46 AZL 89.05 HCA 118.14 SMA

RP 241.36 LAp .84 LOP 202.22 VP 22.000 GAp 17.37 A ZP 90.45 TAL 10.18 TAp

RC 157.230 GL 7.32 GP 2.99 ZAL 68.71 ZAP 167.97 (TS 164.36 ZAE 153.73 ETE

PLANETOCENTRIC CONIC

C3 20.291VNL 4.505 OLA 17.36 RAL 157.32 RAD 6567.8 VEL 11.903 pTH

LNCH AZNTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 13 48 40 2790.40 -28.1§ 81.12 25.19 93.16 14 35 10

90.00 6 33 34 4289.28 2.92 178.96 18.22 61.82 • 45 4

100.00 13 20 3 2495.68 -29.§7 59.34 25.08 94.62 16 1 39

100.00 • 44 52 4059.24 4.16 159.37 17.53 60.37 8 52 31

110.00 16 50 24 2213.04 -33.22 37.38 24.58 98.55 17 27 17

110.00 8 31 1 3914.65 •.29 146.47 15.59 56.51 9 36 16

DIFFERENTIAL C_RECT%ONS MID-COURSE ExECuTION ACCURACY

TOE .1665 TRA -.7883 TC3 1.9518 BAU .5298 SGT 2059.2 8GR 630.6 SG3 288.3

MDE -.4626 RRA -.1846 RC3 .0647 FAU .08632 RRT .1604 RRF -.1907 RTF -.8393

FDE .2759 FRA .0046 FC3-3.6881BSP 6628 SGB 2153.6 R23 -.0431 R13 -.8401

DOE .4916 BRA .8053 BC3 1.9529 FSP 835 SGt 2062.0 $82 621.6 THA 5.09

EARTH TO MARS

215.53 ECC .31963 %NC .9348 vt 30.263

128.32 RCA 146.65 Apo 284.45 V2 22.748

5.50 ZAC 92.92 ETC 255.86 CLP 168.34

2.11VHp 8.401DpA -.40 RAp 191.41ECC 1.3339

POCST TIM INJ 2 LAT [NJ 2 LONG

2190.4 -27.42 72.54

3689.3 -.87 170.33

1895.7 -28.61 50.66

3459.2 .18 152.84

1613.0 -31.69 28.49

3314.6 2.84 140.21

ORBIT DETERMINATION ACCURACY

ST 383.4 SR 592.0 SS 264.8

CRT -.4573 CRS .9574 CST -.4899

LSA 676.9 MSA 323.5 SSA 69.0

ELt 627.8 EL2 321.5 ALF 112.78
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LA_ACH DATE DEC 16 1964 FLIGHT lINE 180.00 ARRIVAL DATE MAY ZS 1945

HELIOCEMTRIC CONIC

ML 147.22 LAL .00

RP 241.08 LAP .82

RC 159.568 GL 7.ZZ

PLAN(TOCENTRIC CON|C

CS 19.799 VHL 4.450

LNCH AZMTH LNCH 71(4(

90.00 13 40 33

DO.DO 6 32 16

IOO.OO 15 12 15

100.00 T 43 15

110.00 lS 43 13

110.00 • 2• 49

DIFFERENTIAL CORRECTIONS

TIDE .1455 TRA -.TQ01 TC3 Z.02•1 BAU .S3T_

ROE -.4555 RRA -.|377 RC3 .OT•• FAU .ORR84

FOE .5018 IRA -.0433 FC_3.9283 BSP 6842

ROE .4782 BRA .TT93 RC3 2.0299 FSP •84

DISTANCE 383.892 EARTH TO MARS

LOL 84.08 VL 34.378 GAL 2.57 AZL 89.07 HCA 119.07 SNA 213.81 ECC .31374 INC .9325 Vl 30.295

LOP 203.14 VP 21.903 GAP 16.77 AZP 90.45 TAL 10.81 TAp 129.88 RCA 146.59 APO 280.63 V2 ZZ.7?T

GP 3.09 ZAL 67.54 ZAP 167.28 ST• 164.70 ZN[ 154.|0 ETE S.93 ZAC 93.08 ETC 255.85 CLp 197.48

DLA 17,70 RAL 156.14 RAD 8587.8 V(L 11.882 PTH 2.11 VHP 8.196 OPA -.41 RAP 191.68 ECC 1.3258

L-I TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIN( PO CST TIM INJ Z LAT INJ Z LOMG

2797.50 -28.19 81.94 23.70 92.90 14 27 |0 2197.5 -27.48 75.05

4270.50 2.31 175.91 16.76 61.77 7 43 28 3670.5 -1.48 169.29

2501.78 -29.90 59.79 25.59 94.39 15 53 57 1901.8 -28.68 51.10

4041.43 3,58 156.39 16.07 60.30 8 50 36 3441.4 -.42 151.86

2217.19 -33.27 37.8R 23.11 99.38 17 20 10 1617.2 -31.75 29.79

3899.00 8.70 145.83 14.13 56.40 9 33 45 3298.8 2.24 139.59

MID-CouRsE [XECUT|ON ACCURACY ORBIT D(TERNINATION ACCURACy

SRT Z085.2 SGR 827.7 SG3 303.9 ST 364.7 SR 590.0 S• 284.8

RRT .IT73RRF -.2053 RTF -.6421 CRT -.4185 CRS .9549 CST -.4935

2177.7 R23 *.0423 R13 -.•429 LSA 675.5 MS4 317.3 iS4 72.3

6411 2080.5 S_ 616.8 THA 3.35 EL1 617.1 (_2 316.T ALF 109.97

LAUNCH DATE DEC 19 1194 FLIGHT TIN( 162.00 ARRIVAL OATE MAY 27 1965

HELIOCENTRIC CQNIC

RL 14T.2_ LAL .00

RP 240.79 LAP .79

RC |Sl.RRO G_L 7.10

pLAN(TOCE14TNIC CONIC

C3 19.852 VHL 4.399

LNCH AZI4TH iNCH TIN(

90.00 13 32 37

90.00 9 30 49

lO0.O0 13 4 37

lOO.OO T 41 30

110.00 19 3t 11

110.00 9 29 _S

DIFFERENTIAL C(]EItECTION8

TDE .lt99 TRA -.72MI TC3 2.1054 BAU .3452

-.4499RRA -.1307 RC3 .0a94 FAU ,OR34R

FDE .$290 FWA -.OgAl FC3-4.IR23 BSP 7000

80( .4694 BRA .7453 8C3 2.1073 FSP 937

DISTANCE 388.94• EARTH TO MARS

LOL 84.08 VL 34.296 GAL 2.69 AZL 89.Q9 HCA 120.01 SiAA 211.79 ECC .30815 INC .9098 Vl 30.263

LOP 204.0R VP 21.611 GAP 18.18 AZff 90.48 TAL 11.43 TAP 131.44 RCA 146.53 AlSO 277.06 V_ 22.806

r_ 3.19 ZAL 69.37 zAP 169.39 ETS 165.01ZN[ 154.51ETE 6.40 ZAC 93.23 ETC 255.84 CLP 166.97

DLA 18.02 RAL 154.97 RAD 8567.8 VEL 11.883 pTH 2.10 VHp 7.996 DPA -.42 RAP 191.94 ECC 1.3185

L-I TIM( INJ LAT INJ _ INJ RT ASC INJ AZi4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LON6

2804.38 -28.20 9_.|4 22.24 92.95 14 19 21 2204.4 -27.54 73.54

4232.74 1.74 174.93 15.33 61.73 • 41 42 3652.7 -2.05 168.50

2507.89 -29.93 80._ 22.14 94.18 15 48 25 1907.7 -28.74 51.53

4024.72 2.99 157.47 |4.94 60.24 8 48 34 3424.7 -.99 150.94

2221.23 -33.31 38.00 21.68 96.18 17 13 12 1621.2 -31.82 _J.09

3888.94 6.14 144.84 12.80 56.31 9 31 9 3283.9 l.S7 138.61

MID-TOURS(EXECUTION ACCURACY OR•IT DETERMINATION ACCURACY

SGT 2111.4 SGR 624.9 $4;3 320.3 ST 346.9 SR 587.9 89 _05.9

RRT .19371mF -.2213 RTF -.8455 CRT -.3019 CRS .9509 CST -.4949

SGB 2201.9 R23 0.0434 R13 -.8464 LSA 676.6 MSA 309.9 SSA 75.5

$61 2115.2 SO2 812.0 ?HA 3,58 ELI 608.2 EL2 309.9 ALF 107.33

LAUNCH DATE DEC iS 1964 FLIGHT T|M( 164.00 ARRZVAL DATE MAY 29 1965

I_[LIO¢ENTRIC CONIC

ML 147.22 LAL .00

RP 240.48 LAP .76

RC 194.213 6L 6.99

PLAN(TQCENTRIC CONIC

C3 18.947 VHL 4.353

LNCH AZlATH LN(H T|HE

90.00 13 24 54

90.00 G 29 14

100.00 14 57 it

100.00 ? 69 37

110.00 19 29 19

110.00 8 23 59

DIFFEREMT|AL CA_RECTIONS

TOE .1105 TRA -.8991

ROE -.4426 RRA -.1437

FOE .3535 FRA -.1491

BOE .4392 BRA .7128

DISTANCE 390.055 EARTH TO MARS

LOL 64.08 VL 34.224 GAL 2.79 AZL 89.11 HCA 120.94 SNA 210.09 ECC .50287 |NC .8866 vl 30.263

LOP 205.03 Vp 21.728 GAP 15.60 AZP 90.46 TAL 12.05 TAp 132.99 RCA 146.46 ApO 275.72 V| 22.859

6P 5.30 ZAL 65.23 ZAP 165.67 (73 165.28 _AE IS4.95 ETE 6.90 ZAC 93.38 ETC 255.84 CLP 166.29

DLA 18.31RAL 153.60 RAD 6567.6 VEL 11.846 PTH 2.10 VHP 7.801DpA -.41 RAp 192.19 ECC 1.5118

L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ AZIATH |NJ TIME PO CST TIM |NJ Z LAT INJ 2 LONG

2810.96 -28.22 82.62 20.81 92.41 14 11 45 2211.0 -27.59 74.02

4238.21 1.21 174.00 13.94 81.71 7 39 50 3636.2 -2.58 167.37

2513.34 -29.86 60.84 20.72 93.94 15 39 5 1913.3 -28.79 51.94

4009.06 2.46 156.61 15.24 60.20 8 46 26 3409.1 -1.52 150.08

2225.09 -33.34 38.30 Z0.27 98.01 17 6 24 1625.1 -31.88 29.37

3870.08 5.61 144.11 11.29 56.23 9 28 29 3270.1 1.14 137.88

MID-COURSE EXECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

TC3 2.1831RAU .5536 SOT 2137.8 SGR 622.3 SO3 337.4 ST 529.8 SR 585.7 S• 327.6

RC3 .1033 FAU .09734 RRT .2098 RRF -.2386 RTF -.8492 CRT -.3482 CRS .9457 CST -.4957

FC3-4.4477 8SP 7134 _8 2224.5 R23 -.0458 R13 -.8503 LSA 679.6 MSA 301.7 SSA 78.8

BC3 2.1858 FSP 993 $61 2142.1 $412 607.2 THA 3.80 ELI 600.8 EL2 301.3 ALF 104.93

LAUNCH DATE DEC lS 1964 FLIGHT TIN( 166.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC

RL 147,22 LAL .00

RP 240.19 LAP .73

RC 199.599 GL 6.85

PLAN(TOCENTRIC CONIC

CS 18.379 VHL 4.310

LNCH AZI4TH L34CH TIN(

90.00 13 17 25

90.00 G 27 30

100.00 14 49 59

100.00 " 7 37 37

110.00 19 22 39

110.00 8 21 28

DIFFERENT|AL CORRECTIONS

TOE .0958 TRA -.Dfd_8 TC3 2.2588 BAU .5816

ROE -.4587 RRA -.1398 RC3 .1183 FAU .!0136

FOE .3834 FRA -.2075 FC3-4.724| BSP 7262

DOE .4470 BRA .6805 6C3 2.2619 FSP 1054

DISTANCE 393.210 EARTH TO MARS

LOL 84.06 VL 34.154 GAL 2.90 AZL 89.14 HCA 121.88 S44A 208.50 ECC .29787 INC .8628 Vl 30.265

LOP 205.98 VP 21.646 GAP 15.02 AZP 90.46 TAL 12.67 TAp 134.55 RCA 146.39 APO 270.60 V2 22.866

GP 3.42 ZAL 64.10 ZAP 165.15 (T8 165.53 ZAE 155.43 ETE 7.44 ZAC 93.54 ETC 255.83 CLP 165.54

DLA 18.59 RAL 152.65 RAD 6567.8 V(L 11.831PTH 2.10 VHp 7.611DpA -.40 RAp 192.43 ECC 1.3058

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2817.18 -28.24 •3.08 19.42 92.18 14 4 22 2217.2 -27.64 74.46

4220.78 .71 173.14 12.58 61.69 T 37 51 3620.8 -3.08 166.51

2518.67 -29.68 61.04 19.33 93.73 15 31 58 1918.7 -28.85 52.35

3994.52 1.97 155.81 11.68 60.17 8 44 12 3394.5 -2.01 149.29

2226.72 -33.38 38.57 18.89 97.85 16 59 48 1628.7 -31.93 29.64

3857.24 5.13 143.43 9.92 56.16 9 25 43 3257.2 .65 137.21

M|D-COURSE EX[CUT|ON ACCURACY ORBIT O(TERtAINAT|ON ACCURACY

SGT 2163.8 $GR 819.7 SC,3 355.5 ST 313.4 _ 583.3 96 349.4

RRT .L_Z88 RRF -.2571RTF -.8529 CRT -.3142 CRS .9396 CST -.4930

L_50.8 R23 -.0487 R13 -.8540 LSA 683.8 MSA 295.7 SSA 82.D

_1 2188.8 SO2 G02.2 THA 4.D3 ELI 594.3 EL2 292.0 ALF 102.69
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 16 1964 FLIGHT TIME 168.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 239.88 LAP .70

RC 166.857 GL 6.70

PLANETOCENTRIC CONIC

C3 18.248 VHL 4.272

LNCH AZMTH LNCH TIME

90.00 13 10 12

90.00 6 25 37

100.00 14 43 2

100.00 7 35 29

110.00 16 16 13

110.00 6 18 47

DIFFERENTIAL CCRRECTIONS

TOE .0816 TRA -.6544

RDE -.4310 RRA -.1295

FDE .4118 FRA -.2709

BD[ .4387 BRA .6475

DISTANCE 398.410 EARTH TO MARS

LOL 84.08 VL 34.086 GAL 3.00 AZL 89.16 HCA 122.82 SNk 207.00 ECC .2g515 INC .6385 vl 30.265

LOP 206.90 VP 21.572 GAP 14.45 AZP 90.45 TAL 13.28 TAp 136.10 RCA 146.32 kpO 267.68 V2 22.897

GP 3.53 ZAL 83.00 ZAP 184.41 ETS 165.74 ZA[ 155.94 ETE 8.03 ZAC 93.70 ETC 255.82 CLP 164.80

DLA 18.64 RAL 151.51 RAO 8567.7 VEL 11.816 PTH 2.09 VHp 7.427 DpA -.37 RAp 192.67 ECC 1.3003

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2822.96 -28.25 83.50 18,05 91.97 13 57 15 2223.0 -27.68 74.88

4206.52 .25 172.34 11.26 61.68 7 35 44 3606.5 -3.54 165.71

2523.61 -29.70 81.40 17.98 93.54 15 25 5 1923.6 -28.89 52.69

3981.10 1.52 155.07 10.55 60.14 8 41 50 5581.1 -2.47 148.55

2232.07 -33.41 36.83 17.55 97.70 16 53 25 1632.1 -31.98 29.89

3845.41 4.88 142.81 8.58 56.10 9 22 53 3245.4 .19 136.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.3326 BAU .5699 9GT 2189.0 SGR 617.4 SG3 374.5 ST 297.2 SR 580.8 SS 371.3

MC3 .1345 FAU .10564 RRT .2447 RRF -.2769 RTF -.8566 CRT -.2793 CR8 .9327 CST -.4874

FCS-5.0126 BSP 7350 SGB 2274.4 R23 -.0520 R13 -.8578 LSA 688.9 NSA 285.8 SSA 85.2

BC3 2.3365 FSP 1116 SG1 2194.6 8G2 597.1 THA 4.26 ELI 588.5 EL2 281.6 ALF 100.58

LAUNCH DATE DEC 16 1964 FLIGHT TIME 170.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC CCNIC

RL 147.22 LAL .00

RP 239.58 LAP .68

RC 171.174 GL 6,54

PLANETOCENTR|C CONIC

C3 17.945 VHL 4.236

LNCH AZtATH LNCH TIME

90.00 13 3 16

90.00 6 23 36

100.00 14 36 20

100.00 7 33 13

110.00 16 10 0

110.00 8 16 3

DIFFERENTIAL CCRRECTIONS

TOE .0681 TRA -.6035

ROE -.4257 RRA -.1222

FOE .4413 FRA -.5577

BDE .4311 BRA .6158

DISTANCE 399.652 EARTH TO MARS

LOL 84.08 VL 34.022 GAL 3.10 AZL 89.19 HCA 123.76 SNA 205.60 ECC .28865 INC .8136 Vl 30.263

LOP 207.85 VP 21.504 GAP 13.88 AZP 90.45 TAL 13.89 TAp 137.65 RCA 146.25 Apo 264.95 V2 22.928

GP 3.66 ZAL 61.92 ZAp 163.65 ETS 165.94 ZAE 156.48 ETE 8.66 ZAC 93.87 ETC 255.82 CLP 164.05

OLA 19.07 RAL 150.38 RAO 6567.7 VEL 11.804 PTH • 2.09 VHP 7.246 DPA -.34 RAp 192.90 ECC 1.2953

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PC) C9T TIM INJ 2 LAT INJ 2 LONG

2828.25 -28.27 83.89 16.73 91.78 13 50 24 2228.3 -27.72 75.26

4193.46 -.17 171.62 9.97 61.68 7 33 29 3593.5 -3.96 164.98

2528.12 -29.72 61.73 16.65 93.37 15 18 29 1928.1 -28.94 53.02

5968.83 1.10 154.40 9.26 60.13 8 39 21 3368.9 -2.88 147.87

2235.11 -33.43 39.08 16.23 97.57 16 47 15 1635.1 -32.03 30.12

3834.61 4.27 142.24 7.29 56.05 9 19 57 3234.6 -.22 136.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.4018 BAU .5774 SGT 2212.5 SGR 615.4 883 394.4 ST 281.7 SR 578.2 SS 393.8

RC3 .1519 FAU .11009 RRT .2642 RRF -.2984 RTF -.8598 CRT -.2409 CRS .9257 CST -.4760

FC3-5.3114 BSP 7455 888 2296.5 R23 -.0556 R13 -.8612 LSA 695.1HSA 278.9 SSA 88.0

0C3 2.4066 FSP 1182 SGI 2219.0 SG2 591.8 THA 4.53 ELI 583.3 EL2 271.0 ALF 98.56

LAUNCH DATE DEC 16 1964 FLIGHT TIME 172.00 ARRIVAL DATE JUN 6 1968

HELIOCEMTRIC CONIC

RL 147.22 LAL .00

RP 239.26 LAP .65

RC 173v485 GL 6.37

PLANETOCENTRIC CONIC

C3 17.673 VHL 4.204

LNCH AZMTH LNCH TIME

90.00 12 56 57

90.00 6 21 25

100.00 14 29 55

100.00 7 SO 48

110.00 16 4 0

110.00 8 13 12

DIFFERENTIAL CCRRECTION9

TOE .0656 TRA -.5626 TC3 2.4892 OAU .5895

ROE -.4208 RRA -.1148 RC3 .1704 FAU .11479

FOE .4704 FRA -.4103 FC3-5.6233 8SP 7310

BD( .4257 BRA .5742 BC3 2.4950 FSP 1251

DISTANCE 402.955 EARTH TO MARS

LOt. 84.08 VL 33.961 GAL 3.19 AZL 89.21 HCA 124.71 SNA 204.28 ECC .28441 INC .7681 Vl 30.265

LOP 208.79 VP 21.440 GAP 13.32 A ZP 90.45 TAL 14.49 TAp 139.19 RCA 146.18 kPO 262.38 V2 22.959

GP 3.79 ZAL 60.66 ZAP 162.87 ETS 166.11 ZAE 157.05 ETE 9.36 ZAC 94.04 ETC 255.81CLP 163.28

OLA 19.27 RAL 14g.28 RAD 8567.7 _[L 11.792 PTH 2,08 VHp 7.071DpA -.29 RAp 193,11ECC 1.2909

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2833.02 -28.28 84.24 15.43 91.60 13 43 50 2235.0 -27.75 75.61

4181.59 -.56 170.95 8.71 61.69 7 31 6 3581.6 -4.34 164.31

2532.17 -29.74 62.05 15.36 95.21 15 12 7 1932.2 -28.97 55.51

3957.68 .72 153.78 8.00 60.12 8 36 46 5357.7 -3.26 147.26

2237.80 -38.46 39.27 14.95 97.45 16 41 18 1657.8 -32.07 30.52

3824.81 3.89 141.73 6.02 56.01 9 16 57 3224.8 -.59 135.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2246.8 SGR 615.7 SG3 415.4 ST 267.1SR 575.5 SS 415.6

RRT .2779 RRF -.3209 RTF -.8682 CRT -.2530 CRS .9179 CST -.5050

SGB 2329.1 R23 -.0650 R13 -.8677 LSA 703.6 NSA 268.0 SSA 91.5

SG1 2253.7 SG2 587.7 THA 4.66 EL1 580.4 EL2 256.2 ALF 98.33

LAUNCH DATE DEC 18 I964 FLIGHT TIME 174.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC C(_IIC

RL 147.22 LAL .00 LOL 84.08 VL 35.902 GAL

RP 238.95 LAp .62 LOP 209.74 VP 21.382 GAP 12.77 AZP

RC 175.790 GL 6.19 GP 3.93 ZAL 59.83 ZAP 182.08 ETS

PLANETOCENTRIC CONIC

C3 17.427 VHL 4.175 OLA 19.45 RAL 148.20 RAD 6567.7 VEL

DISTANCE 406.249 EARTH TO MARS

3.28 AZL 89.24 HCA 125.68 SMA 203.04 ECC .28041 INC .7621 vl 30.263

90.44 TAL 15.07 TAp 140.73 RCA 146.11 APO 259.97 V2 22.991

188.28 Z_[ 157.65 ETE 10.12 ZAC 94.21 ETC 255.81 CLP 162.50

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG

90.00 12 50 20 2837.12 -28.28 84.54

90.00 6 19 3 4170.99 -.90 170.36

100.00 14 23 50 2555.62 -29.75 62.29

100.00 7 28 16 3947.73 .38 153.24

110.00 15 58 18 2240.05 -33.48 39.44

110.00 8 10 17 3816.06 3.56 141.27

DIFFERENTIAL CCMRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .0453 TRA -.5412 TC3 2.3306 BAU .5913 8GT 2238.0 8GR 612.6 SG_ 437.3

ROE -.4158 RRA -.1072 RC3 .1904 FAU .11969 RRT .3083 RRF -.3455 RTF -.8661

FOE .5010 FRA -.4881 FC3-5.9458 BSP 7622 S_B 2337.7 R23 -.0644 R13 -.8878

BD( .4182 BRA .5517 0C3 2.5380 FSP 1328 SGI 2264.3 882 581.0 THA 5.09

11.782 PTH 2.08 VHP 6.900 DpA -.24 RAp 193.32 ECC 1.2868

INJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

14.17 91.45 13 37 37 2237.1 -27.78 75.91

7.49 61.70 7 28 36 3571.0 -4.67 163.72

14.10 93.08 15 6 6 1935.6 -29.00 53.57

6.77 60.11 8 34 3 3347.7 -3.60 146.71

13.70 97.35 16 35 38 1640.1 -32.10 30.48

4.79 55.98 9 13 53 $216.1 -.93 135.07

ORBIT DETERMINATION ACCURACY

ST 252.5 SR 572.6 SS 438.1

CRT -.1671CRS .9106 CST -.4501

LSA 709.7 NSA 266.8 $$A 93.0

EL1 574.5 EL2 248.1ALF 95.18
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 16 1984 FLIGHT TIN( 176.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .1)0 LOL 84.08 VL

P.P 235.83 LAP .59 LOP 210.69 VP

RC 176.066 GL 6.00 GP 4.07 ZAL

PLANEYOCENTNIC CONIC

CS 17.208 YHL 4.148

LMCH AZMTN LMCH TIM1[

90.00 1R 44 22

90.00 8 16 34

100.00 14 18 3

100.00 • 25 $5

110.00 15 52 $Z

110.00 9 • 15

DIFFERENTIAL CCRRECTION9

TDE .0348 TRA -.5120 TC3 Z.5884 BAU .5969

RDE -.4111 RRA -.0994 RC3 .2117 FAU .12489

FOE .5309 FRA -.$879 FC3-G.2R21 BSP 7719

BOE .4125 BRA .5R15 BC3 Z.SRSD FS4P 1405

DISTANCE 409.600 EARTH TO MARS

33.647 GAL 3.37 AZL 89.26 HCA 126.61SMA 201.87 ECC .27662 |NC .•353 vl S0.243

21.328 GAP 12.23 AZP 90.44 TAL 15.65 TAp 142.26 RCA 146.03 Apo 257.72 V2 23.024

56.82 ZAP 161.27 (TS 166.40 ZA( 158.28 (TE 10.97 ZAC 94.38 ETC 255.60 CLP 161.70

OLA 19.81RAL 147.13 RAD 6567.7 VEL 11.772 PTH 2.08 VHP 6.734 DPA -.17 RAp 193.51 (CC 1.2632

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIM ZflJ 2 LAT INJ 2 LONG

2840.60 -26.29 84.79 12.94 91.33 13 31 43 2240.6 -27.80 76.16

4181.81 -1_20 169.64 6.30 61.71 • 25 56 5561.6 -4.9• 165.19

2538.52 -29.79 62.51 12.88 92.96 15 0 22 1938.5 -29.03 53.78

3938.92 .08 152.76 5.56 60.11 8 31 14 5338.9 -3.89 146.25

2241.89 -33.49 39.58 12.49 97.26 16 30 14 1841.9 -32.13 30.62

3008.31 3.27 140.87 3.60 55.95 9 10 44 3208.3 -1.22 134.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2273.7 SGR 612.0 SG3 460.4 ST 239.1 SIR 569.5 SS 459.8

RRT .3300 RRF -.3712 RTF -.8886 CRT -.1246 CRS .9027 CST -.4299

2354.6 fl23 -.0689 Rl3 -.8704 LSA •17.6 MSA 262.8 SSA 94.7

SG1 2283.3 SG2 575.3 THA 5.42 EL1 570.5 EL2 236.8 ALF 93.62

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 178.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 238.51 LAP ._6

RC 190.573 GL 5.80

PLAN(TOCENTRIC CONIC

C3 17.007 VHL 4.17.4 DLA 19.74 RAL 146.10 RAO 656•.? VI[L

LNCH AZI4TH LNCM TIN( L-I TIN( INJ LAT INJ L..(_G INJ

90.00 12 38 46 2843.37 -28.29

90.00 6 15 55 4153.46 -1.46

100.00 14 12 38 2540.80 -_.77

100.00 • 22 46 _H)31.27 -.17

110.00 15 47 42 2243.28 -33.51

110.00 8 4 9 3801.57 3.01

DIFFERENTIAL C_RRECTION$

TOE .0254 TRA -.482R TC3 2.9397 BAU .6026

ROE -.4068 RRA -.0913 RC3 .234& FAU .13030

FOE .5910 FRA -.8545 FC3-9.6331 8SP 7793

BOE .4074 BRA .4914 BC3 2.6501 FSP 1487

DISTANCE 412.983

LOL 84.08 VL 33.793 GAL 3.46 AZL 89.29 HCA

LOP 211.64 VP 21.280 GAp 11.89 AZP 90.43 TAJ.

GP 4.23 ZAL 5•.85 ZAP 160.43 [TS 166.52 ZA/[

EARTH TO MARS

127.56 $44A 200.78 ECC .27303 INC .7076 vl 30.263

16.22 TAp 143.79 RCA 145.96 APO 255.60 V2 23.056

158.94 ET[ 12.90 ZAC 94.56 (TC 255.80 CLP 160.68

11.764 PTH 2.08 VHp 6.571DpA -.08 RAp 193.70 ECC 1.2799

RT ASC INJ AZHTH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

84.99 11.75 91.23 13 28 9 2243.4 -27.82 •6.36

169.39 5.14 61.72 7 23 8 3553.5 -5.23 162.73

62.67 11.6.9 92.87 14 54 57 1940.8 -29.05 53.94

152.34 4.42 60.11 8 28 17 3331.3 -4.15 145.81

39.69 11.30 97.20 16 25 5 1643.5 -32.15 30.•2

140.51 2.44 55.93 g • 31 3201.6 -1.48 134.31

MIO-COURSI[ EvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2291.2 SGR 612.1SG3 484.7 67 226.3 _kq 566.4 95 481.2

RRT .3548 RRF -.3985 RTF -.8710 CRT -.0851CRS .8947 CST -.4105

SG8 2371.5 R23 -.0741 R13 -.8731 LSA 725.9 NSA 259.6 SSA 96.1

SG1 2302.1SG2 569.6 THA 5.77 ELI 566.7 EL2 225.4 ALF 92.31

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 180.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 23•.98 LAP .53

RC 162.651GL 5.59

PLAM(TOCENTRIC CONIC

C3 14.828 VHL 4.102

LNCH AZMYH LNCH TIN(

90.00 12 33 31

90.00 6 11 5

100.00 14 7 28

100.00 • 19 48

110.00 15 42 49

110.00 8 0 57

05FFERENTI&L C_qRECTION8

TOE .022? TRA -.4486

ROE -.4022 RRA -.0829

FDE .5890 FRA -.7489

BOE .4028 BRA .4562

DISTANCE 418.396 EARTH TO MARS

LOL 84.06 VL 33.743 GAL 3.54 AZL 09.32 HCA 128.32 SNA 199.74 ECC .26964 INC .6792 Vl 30.263

LOP 212.60 VP 21.235 GAP 11.16 AZP 90.42 TAL 16.78 TAp 145.30 RCA 145.88 APO 253.60 V2 23.089

GP 4.39 ZAL 56.90 ZAP 159.58 ETS 166.62 ZAE 159.62 ETE 12.93 ZAC 94.74 ETC 255.79 CLP 160.04

DLA 19.85 RAL 145.08 RAD 6567.7 VI[L 11.756 PTH 2.08 VHP 6.413 DPA .02 RAp 193.87 ECC 1.2769

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2845.43 -26.30 85.14 10.59 91.15 13 20 56 2245.4 -27.84 76.51

4146.53 -1.8R 169.00 4.02 61.73 7 20 11 3546.5 -5.45 162.34

2542.44 -29.77 62.80 10.54 92.81 14 49 51 1942.4 -29.06 54.06

3924.75 -.40 151.98 3.30 60.11 8 25 13 3324.8 -4.37 145.45

2244.15 -33.51 39.76 10.15 97.16 16 20 13 1644.1 -32.16 30.79

3795.81 2.79 140.21 1.31 55.92 9 4 13 3195.8 -1.70 134.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6R94 BAU .6101 SGT 2312.9 SGR 613.0 $413 510.4 ST 213.0 SR 562.9 SS 501.1

RC3 .2590 FAU .13606 RRT .3772RRF -.4268 RTF -.8748 CRT -.0836 CRS .6856 CST -.4224

FC3-6.9998 BSP ••40 _ 2392.8 R23 -.0819 R13 -.8772 LSA 734.0 MSA 254.9 SSA 97.8

8C3 2.7118 FSP 1570 SG1 2325.2 SG2 564.8 •HA 6.07 EL1 563.3 EL2 212.1ALF 92.11

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 182.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CCNIC

RL 147.22 LAL .00 L(_. 84.08 VL

RP 237.65 LAp .50 LOP 213.56 VP

RC 184.919 GL 5.38 GP 4.53 ZN.

PLAN(TOCENTRIC C(_IIC

C3 16.667 VHL 4.082 DLA 1R.93 RAL 144.10 RAO 6567.7 VEL

LNCH AZI4TH LNCM TIN( L-I TIN( INJ LAT INJ LONG IflJ

90.00 12 28 39 2848.6? -28.30

90.00 6 8 5 4140.87 -1.87

100.00 14 2 42 2543.3? -29.78

100.00 • 16 43 3919.40 -.38

110.00 15 38 14 2244.30 -33.32

110.00 • 57 40 3791.04 2.61

DIFFERENTIAL CCRRECTION$

TOE .0104 TRA -.4282 TC3 2.7302 BAU .6116

ROE -.3980 RRA -.0743 RC3 .2850 FAU .14197

FOE .6203 FRA -.8457 FC3-7.3746 8SP •922

80E .3991 8RA .4326 8C3 2.7450 FSP 1663

DISTANCE 419.83• EARTH TO MARS

33.693 GAL 3.62 AZL 89.35 HCA 129.48 SMA 198.7• ECC .26644 INC .6499 vl 30.263

21.193 GAP 10.63 AZP 90.41 TAL 17.33 TAp 146.81RCA 145.81APO 251.73 V2 23.123

55.98 ZAP 158.71ET8 166.71Z_E[ 160.33 ETE 14.09 ZAC 94.93 ETC 255.79 CLP 159.18

11.749 PTH

RT ASC INJ AZMTH INJ TIME

65.23 9.47 91.10 13 16 5

168.68 2.93 61.74 7 17 6

62.87 9.41 92.77 14 45 6

151.69 2.21 60.11 8 22 2

39.78 9.03 97.15 16 15 39

139.96 .22 55.90 9 0 51

MID-COUR_ME EXECUTION ACCURACY

SGT 2318.2 SGR 815.1 SG3 536.9

RRT .4075 RRF -.4571 RTF -.8752

SGB 2398.5 R23 -.0859 R13 -.8779

SG1 2332.6 SG2 558.3 THA 6.55

2.07 VHp 6.259 DPA .13 RAp 194.03 ECC 1.2743

PC) CST TIM INJ 2 LAT INJ 2 LONG

2246.7 -27.84 76.60

3540.9 -5.63 162.02

1943.4 -29.07 54.13

3319.4 -4.55 145.15

1644.5 -32.17 30.81

3191.0 -1.88 133.76

ORBIT DETERMINATION ACCURACY

ST 202.8 SiR 559.6 SS 522.7

CRT -.0116 CR9 .8782 CST -.3720

LSA 743.2 MSA 256.2 SSA 97.4

EL1 559.6 EL2 202.8 ALF 90.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OEC 18 1964 FLIGHT TINE 184.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 237.31 LAP .47

RE 187.178 GL 5.13

PLANETOCENTRIC CONIC

C3 16.522 VHL 4.085

LNCH AZMTH LNCH TIME

90.00 12 24 9

90.00 6 4 56

100.00 13 58 17

100.00 ? 13 29

110.00 15 33 57

110.00 7 54 19

DIFFERENTIAL CORRECTIONS

TOE .0046 1RA -.3996

ROE -.3938 RRA -.0653

FOE .6497 FRA -.9496

80E .3938 BRA ,4049

DISTANCE 423.306 EARTH TO MARS

LOL 84.08 YL 33.649 GAL 3.70 AZL 89.38 HCA 130.44 SMA 197.85 [CC .26342 INC .6198 Vl 30.263

LOP 214.52 VP 21.159 GAP 10.11 AZP 90.40 TAL 17.87 TAp 148.30 RCA 145.74 APO 249.97 V2 23.157

GP 4.73 ZAL 55.10 Z/q = 157.82 ETS 166.79 ZAE 161.06 ETE 15.38 ZAC 95.12 ETC 255.78 CLP 158.30

OLA 19.g9 RAL 143.14 RAD 6567.7 VEL 11.743 PTH 2.07 VHp 6.110 OpA .26 RAp 194.18 ECC 1.2719

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2847.14 -28.30 85.27 8.38 91_09 13 11 37 2247.1 -27.85 76.63

4136.41 -2.01 168.43 1.87 61.75 7 15 52 3536.4 -5.78 161.77

2543.80 -29.78 62.88 8.82 92.77 14 40 41 lg43.6 -29.07 54.15

3915.16 -.72 151.45 1.15 60.12 8 18 44 3315_2 -4.69 144.92

2244.31 -33.52 39.77 7.84 97.16 16 11 21 1644.3 -32.16 30.80

3787.23 2.46 139.77 359.18 55.89 8 57 26 3187.2 -2.03 133.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7672 9AU .6151 SGT 2328.1 SGR 618.4 SG3 564.7 ST 192.2 SR 556.0 SS 542.8

RC3 .3127 FAU .14821 RRT .4355 RRF -.4883 RTF -.8768 CRT .0206 CRS .8699 CST -.3542

FC3-7.7857 BSP 7976 SG8 2408.8 R23 -._929 R13 -.8799 LSA 752.0 MSA 256.1 SSA 97.4

BC3 2.7848 F_P 1759 SG1 2344.5 $62 552.7 THA 6.99 ELI 556.0 EL2 192.1 ALF 89.54

LAUNCH DATE DEC 16 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC COLIC

RL 147.22 LAL .00

MP 236.98 LAP .44

MC 189.421GL 4.88

PLAN[TOCENTRIC C(_IIC

C3 16.395 VHL 4.049

LNCH AZMTH LNCH TIME

90.00 12 20 3

90.00 8 1 36

100.00 13 54 14

100.00 7 10 7

110.00 15 29 58

110.00 7 50 52

OIFFERENTIAL CCRRECTIONS

TOE .0000 TRA -.3734

ROE -.3898 RRA -.0559

FDE .6786 FRA-I.OS01

80( .3898 BRA .5775

DISTANCE 426.800 EARTH TO MARS

LOL 84.08 VL 33.605 GAL 3.77 AZL 89.41 HCA 131.40 SMA 196.99 ECC .26056 INC .5887 vl 30.263

LOP 215.48 VP 21.127 GAP 9.60 AZP 90.39 TAt. 18.39 TAp 149.79 RCA 145.66 Apo 248.32 V2 23.191

reP 4.92 ZAL 54.25 ZAP 156.90 ETS 166.86 ZAE 161.81 ETE 16.84 ZAC 95.31 ETC 255.78 CLP 157.40

OLA 20.03 RAL 142.21 RAD 6567.7 VEL 11.738 PTH 2.07 VHP 5.964 DpA .40 RAp 194.31 ECC 1.2698

L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

2846.77 -28.30 85.24 7.32 91.10 13 7 30 2246.8 -27.84 76.61

4133.17 -2.12 168.25 .84 61.76 7 10 29 3533.2 -5.88 161.59

2543.10 -29.77 62.85 7.27 92.79 14 36 37 1943.1 -29.07 54.11

3912.07 -.83 151.28 .12 60.12 8 15 19 3312.1 -4.80 144.75

2243.57 -33.51 39.71 6.88 97.19 t6 7 22 1643.8 -32.15 30.75

3784.37 .2.35 139.62 358.13 55.89 8 53 56 3184.4 -2.14 133.41

HtD-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.8007 BAU .6183 SGT 2336.5 S;R 623.0 SG3 594.1 ST 181.9 SR 552.2 SS 562.4

RC3 .3428 FAU .15477 RRT .4643 RRF -.5205 RTF -.8784 CRT .0477 CRS .8616 CST -.3393

FC3-8.1739 BSP 8018 SG8 2418.2 R23 -.1004 RI3 -.8819 LSA 761.D MSA 256.6 SSA 97.0

8C3 2.8215 FSP 1860 SGI 2355.4 SG2 547.4 THA •.46 EL1 552.3 EL2 181.7 ALF 88.99

LAUNCH DATE DEC 16 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 22 1985

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 236.64 LAp .41

RC 191.655 GL 4.63

PLANETOCEHTRIC COMIC

C3 16.276 VHL 4.034

LNCH AZMTH LNCH TIME

90.00 12 18 20

90.00 5 58 7

100.00 13 50 32

100.00 7 6 57

110.00 15 26 17

110.00 7 47 20

DIFFERENTIAL CORRECTIONS

TOE -.0021 TRA -.3473 TC3 2.8309 8AU .6214

ROE -.3857 RRA -.0460 RC3 .3740 FAU .18167

FOE .7058 FRA-l.1777 FC5-8.5991 8SP 8026

BOE .3857 8RA .5503 BC3 2.8555 FSP 1964

DISTANCE 430.319 EARTH TO MARS

LOL 64.08 VL 33.563 GAL 3.84 AZL 89.44 HCA 132.37 SMA 1g6.18 ECC .25788 INC .5566 vl 30.263

LOP 216.45 VP 21.099 GAp 9.10 AZp 90.58 TAL 18.90 TAp 151.28 RCA 145.59 Apo 248.76 V2 25.226

GP 5.12 ZAL 53.42 ZAp 155.96 ETS I66.92 ZAE 162.58 ETE 18.49 ZAC 95.52 ETC 255.77 CLP 156.48

DLA 20.04 RAL 141.31RAD 6567,7 VEL 11.733 PTH 2.07 VHp 5.822 DpA .57 RAp 194.43 ECC 1.2879

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2845,56 -28,50 85,15 6,30 91.15 13 3 46 2245.6 -27.84 76.52

4131,14 -2._8 168.14 359.84 61,76 7 6 58 3531.1 -5,94 161.48

2541.85 -29.77 62.75 6,24 92.83 14 32 53 1941.9 -29.06 54.02

3910.08 -.89 151.17 359.13 60.12 8 11 47 5310,1 -4,86 144.84

2242.25 -33,50 39.61 5.86 97.25 16 3 39 1642.3 -32.13 30.66

3782.44 2.28 139.52 357.14 55.88 8 50 23 3182.4 -2,21 133.31

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2343.7 SGR 629.2 SG3 624.9 ST 171.8 SR 548.2 SS 580.8

RRT .4932 RRF -.5535 RTF -.8799 CRT .0585 CRS .8527 CST -.3374

S_ 2426.7 R23 -.1090 R13 -.8839 LSA •59.4 MSA 257.4 SSA 96.5

SG1 2365.3 SG2 542.4 THA 7.98 EL1 548,3 EL2 171.5 ALF 86.84

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 190.00 ARRIVAL DATE JUN 24 1985

HELIOCENTRIC C_IC DISTANCE 433.861 EARTH TO MARS

RL 147,22 LAL .00 LCX. 84.08 VL 33.524 GAL 3.91 AZL 89.48 HCA 133.34 SMA 195.41 ECC .25531 INC .5232 vl 30.263

RP 236.29 LAp ,38 LOP 217.42 VP 21.075 GAP 8.61 AZP 90.36 TAb 19,39 TAp 152.73 RCA 145.52 APO 245.30 V2 23.261

RC 193.877 GL 4.36 GF 5.33 ZAL 52.63 ZAP 154,99 ETS 166.97 ZAE 163,36 ETE 20.38 ZAC 95.73 ETC 255.•7 CLP 155.53

PLANETOCENTflIC CONIC

C3 16.172 VHL 4.021 OLA 20.02 RAL 140.43 RAD 6567.6 VEL 11.728 PTH 2.07 VHP 5.684 DpA .75 RAp 194.54 (CC 1.2662

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 12 13 1 2843.49 -28.29 85.00 5.31 91.22 13 0 24 2243.5 -27.82 78.3•

90.OO 5 54 28 4130.28 -2.21 168.09 358.87 61.76 7 3 18 3530.3 -5.97 161.43

100.00 13 47 11 2539.84 -29.76 62.60 5,25 92.91 14 29 31 1939.8 -29.04 53.87

100.00 7 2 59 5909,17 -.92 151,12 358,16 60.12 8 8 8 3309.2 -4,89 144.59

110.00 15 22 55 2240.34 -33.48 39.47 4,85 9•.33 16 0 15 1640.3 -32.11 30,50

110.00 • 43 44 3781.43 2,24 139.46 356.18 55.88 8 46 46 3181.4 -2.25 133.26

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0012 TRA -.5182 TC3 2.8663 BAU .6260 SGT 2355.3 SGR 637,3 SG3 657.7 ST 160,4 SR 544.0 SS 597.5

flOE -.3816 RRA -.0355 RC3 .4081 FAU .16901 RRT .5208 RRF -.5869 RTF -.8823 CRT .0237 CRS .8426 CST -.3721

FOE .7298 FRA-1.5048 FC3-9.0475 BSP 7914 SGB 2440.0 R23 -.1195 R13 -.8868 LSA 7•6.6 MSA 257.4 SSA 96.3

BD( .3618 8RA .5202 BC3 2.8952 FSP 2067 SGI 2379.8 SG2 538.5 THA 8.46 EL1 544.0 Eb2 160.4 ALF 89.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 16 1964

HELIOCENTRIC CC441C

RL 147.22 LAL .DO

RP 235.94 LAP .35

RC 156.086 GL 4.08

PLAN(TOCENTRIC CONJC

C3 16.D79 VHL 4.010

LNCH AZMTH LNCH TIM(

90.00 12 10 8

90.00 3 50 39

100.00 15 44 13

100.00 6 59 13

110.00 15 19 52

110.00 T 40 4

FLIGHT TIN( 192.00 ARRIVAL DATE JUN Z6 1965

DISTANCE 43•.424 EARTH TO MARS

LOL 84.08 VL 33.4D9 GAL 3.97 AZL 89.51 HCA 134.31 SNA 194.68 ECC .25291 INC .4888 Vl 30.265

LOP 218.39 VP 21.054 GAP 8.12 AZP 90.34 TAL 19.87 TAp 154.18 RCA 145.45 APO 243.92 V2 23.29?

Gp 5.55 ZAL 51.87 ZAP 154.00 (T9 167.02 ZAE 164.16 (TE 22.53 ZAC 95.94 ETC 255.76 CLp 154.56

OLA 19.98 RAL 139.59 RAID 6567.6 V(L 11.724 PTH 2.0T VHp 5.550 DPA .95 RAp 194.63 (CC 1.2646

L-I T|I4E INJ LAT INJ LONG INJ fiT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2640.50 -28.29 84.78 4.35 91.33 12 57 27 2240.5 -27.80 76.15

4130.63 -2.20 168.I1 357.94 61.76 6 59 29 3530.6 -5.96 161.45

253•.00 -29.75 62.39 4.26 93.02 14 26 30 1937.0 -29.02 53.67

5909.36 -.92 151.15 357.23 60.12 8 4 22 3309.4 -4.89 144.60

223T.7R -33.49 39.2• 3.88 9•.45 15 57 9 1637.8 -32.07 30.32

5•81.34 2.24 159.46 355.26 55.88 8 43 5 3181.3 -2.25 135.25

DIFFERENTIAL C.atRECTIONS HID-COURSE EXECUTION ACCURACY

• DE -.0074 TRA -.3031 TC5 2.6650 BAU .6226 SGT 2)41.8 $GR 647.6 $63 690.5

ROE -.5776 RRA -.0247 RC5 .4436 FAU .17630 RRT .5538RRF -.6207 RTF -.8810

FOE .•SR8 FRA-I.4514 FC3-9.4927 BSP 8100 Sr_ 2429.7 RZ3 -.1275 R13 0.8862

BO( .3779 BRA .5041BC3 2.6971FSP 2192 SG1 2370.6 $4;2 532.• •HA 9.17

LAUNCH DATE DEC 16 1964 FLIGHT TIME 194.00

HELIOCENTRIC CONIC DISTANCE 441.008

RL 147.22 LAL .00 LGL 84.06 VL 53.480 GAL 4.05 AZ1. 69.55 HCA 135.28 $14A 194.00 (CC .25063

RP 235.59 LAP .32 LCP 219.37 V1P 21.037 GAP 7.64 AZP 90.32 TAL 20.33 TAp 155.62 RCA 145.38

tiC 198.280 GL 3.•9 CoP 5.78 ZAL 51.15 ZAP 152.98 ETS 167.05 ZAE 164.95 ET( 25.01 ZAC 96.16

PLAN[TOCENTRIC CONIC

C3 15.995 VHL 3.991 OLA. 19.92 RAL 138.77 RAO 656•.6 VEL 11.721PTM 2.07 VHP 5.420 DPA 1.17

LNCH AZI4TH LJ_H TIME L_I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIN

gO.Q0 12 T 35 2836.63 -28.28 84.50 3.41 91.47 12 54 51 2236.6

90.00 5 49 40 4132.12 -2.15 166.19 557.03 61.76 6 55 32 3532.1

100.00 15 41 37 2355.58 -29.74 62.12 3.55 93.16 14 23 50 1933.4

100.00 _ 6 55 19 3910.60 -.88 151.20 556.32 60.12 6 0 29 5310.6

110.00 151• T 2234.62 -35.43 39.03 2.94 97.59 15 54 21 1634.6

llO.OO 7 36 19 3782.15 2.27 139.50 354.56 55.88 8 39 20 3182.1

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE -.0074 "iRA -.2828 TC3 2.8722 BAU .6226 SGT 2557.5 SGR 660.2 SG3 725.6

RGE -.3738 RRA -.0152 RC3 .4820 FAU .18414 RRT .5935 RRF -.6542 RTF -.8812

FOE .7841 FRA-1. 5682 FC5-9.966_ BSP 8106 SCAB 2428.9 R23 -.1385 R15 -.8872

BO( .5739 BRA .2631 BC5 2.9124 FSP 2515 SG1 2370.7 SG2 528.7 THA 9.85

ORBIT DETERMINATION ACCURACY

ST 154.8 SR 540.0 S8 617.3

CRT .0956 CRS .8359 CST -.3165

LSA •86.8 MSA 262.1 3SA 94.1

EL1 540.3 (LZ 154.0 ALF 88.29

ARRIVAL DATE JUN 28 1965

EARTH TO MARS

INC .4532 Vl 30.263

APO 242.62 V2 23.353

ETC 255.•6 CLP 153.56

RAP 194.71 (CC 1.2652

tNJ 2 LAT INJ 2 LONG

-27.78 75.8•

-5.91 161.53

-28.98 53.40

-4.65 144.66

-32.D2 30.08

-2.22 133.29

ORBIT DETERMINATION ACCURACY

ST 146.9 Sit 535.78S 634.0

CRT .0919 CRS .6273 CST -.3255

LSA 794.9 MSA 264.6 8SA 92.8

EL1 535.8 EL2 146.2 ALF 88.44

LAUNCH DATE DEC 16 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUH 50 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .DO

RP 235.24 LAP .29

RC 200.460 GL 3.48

PLAN(TOCENTRIC CONIC

C3 15.919 VHL 3.990

LNCH AZ14TH LNCH TIME

90.00 12 5 26

90.00 5 42 31

SOD.DO 13 59 23

IOO.OO 6 51 1•

110.00 15 14 40

110.00 • 32 28

DISTANCE 444.612 EARTH TO MARS

LOL 64.08 VL 33.416 GAL 4.09 AZL 89.58 HCA 136.28 SNA 193.36 ECC .24849 INC .4162 VI 30.263

LOP 220.34 VP 21.023 GAP 7.16 AZP 90.30 TAL 20.78 TAp 157.04 RCA 145.31 APO 241.40 V2 23.369

GP 8.93 ZAL 50.45 ZAP 151.94 ETS 167.D6 ZAE 165.74 (TE 27.86 ZAC 96.59 [TC 255.75 CLP 152.54

DLA 19.83 RAL 157.99 RAD 6567.6 VEL 11.718 PTH 2.06 VHP 5.293 DPA 1.41 RAp 194.77 (CC 1.2620

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2931.85 -28.27 84.15 2.51 91.65 12 52 38 2231.8 -27.75 75.52

4134.T6 -2.07 168.35 356.15 61.75 6 51 25 3534.8 -5.83 161.68

2528.95 -29.72 61.80 2.44 93.34 14 21 31 1928.9 -28.94 53.08

3912.69 -.SO 151.33 555.45 60.12 7 56 29 3312.9 -4.77 144.79

2230.81 -35.40 38.73 2.02 97.76 15 51 51 1630.6 -31.96 29.80

3783.80 2.33 139.59 353.49 55.89 8 35 52 3183.6 -2.16 133.38

DIFFERENTIAL C_RRECTION8

TOE -.0061 TRA -.2627 TC3 2.8754 BAU .6220

ROE -.36R6 RRA -.0009 RC3 .3230 FAU .19230

FOE .8070 FRA-l.7147 FC-10.4579 BSP 8103

BOE .5696 BRA .2627 BC3 2.9226 FSP 2441

LAUNCH DATE DEC 16 1964

HELIOCENTRIC CONIC

RL 147.22 LAL .OO

RP 234.89 LAP .29

RC 202.623 GL 3.16

PLAMETOCENTRIC CONIC

CS 15.852 VHL 3.981

LNCN AZMTH LINCH TIME

gO.DO 12 3 42

gO.DO S 38 13

1DO.DO 13 3• 30

100.00 6 47 7

110.00 15 12 32

110.00 T 28 38

MID-COURSE EXECUTION ACCURACY

SGT 2329.5 $GR 675.4 SG3 762.3

RRT .6121 RRF -.6672 RTF -.8812

SG8 2425.3 R23 -.1503 R13 -.8882

$61 2367.7 SG2 525.5 THA 10.59

FLIGHT TIME 198.00

DISTANCE 448.236

LOL 84.08 VL 33,384 GAL 4.15 AZL 89.62 HCA 137.24 SMA 192.75 ECC .24646

LOP 221.32 VP 21.012 GAP 6.70 AZP 90.26 TA L 21.21 TAp 158.45 RCA 145.24

GP 6.29 zAL 49.79 ZAP 150.66 ETS 167.10 ZA( 166.52 ETE 31.21 ZAC 96.63

DLA 19.71 RAL 137.23 RAD 6567.6 V(L 11.715 PTfl 2.06 VHP 5.171 DPA 1.67

L-I TIME |NJ LAT INJILONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM

2826.15 -28.26 83.73 1.63 91.86 12 50 48 2226.2

413_.52 -1.95 166.55 355.30 61.74 6 47 12 3538.5

2523.66 -29.70 61.41 1.55 93.54 14 19 33 1923.7

3916.23 -.69 1_1.51 354.60 60.11 7 52 23 3316.2

2228.33 -33.35 38.59 1.12 97.96 15 49 58 1626.3

3766.34 2.43 159.72 352.65 55.89 8 31 40 3186.3

DIFFERENTIAL C_RRECTION9

TOE -.0016 I_A -.2432 TC3 2.8762 BAU .6217

RDE -.3655 RRA .0122 RC3 .5672 FAU .20091

FOE .6253 FRA-l.6683 FC-10.9726 BSP 8032

BO( ._658 6RA .2435 BC3 2.9335 FSP 2569

ORBIT OETERNINATION ACCURACY

ST 138.9 SIR 531.188 650.4

CRT .0754 CRS .8184 CST -.3396

LSA 802.9 HSA 267.3 SSA 91.4

EL1 531.2 EL2 136.5 ALF 88.79

ARRIVAL DATE JUL 2 1965

EARTH TO MARS

INC .3•77 vl 30.263

APO 24D.25 V2 23.405

ETC 255.74 CLP 151.49

RAp 194.82 ECC 1.2609

INJ 2 LAT INJ 2 LONG

-27.70 75.11

-5.71 161.89

-28.89 52.69

-4.66 144.98

-31.90 29.4•

-2.06 133.51

OR6IT DETERNINATION ACCURACY

ST 131.0 SR 528.3 SS 664.6

CRT .0224 CRS .8086 CST -.3834

LSA 809.5 MSA 269.7 SSA 90.3

EL1 526.3 EL2 131.0 ALF 89.66

RID-COURSE EXECUTION ACCURACY

SGT 2321.8 $GR 693.6 SG3 800.8

RRT .6392 RRF -.7193 RTF -.6813

SGB 2425.Z R23 -.1634 R13 -.8894

_',1 2366.D SG2 523.4 THA 11.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 1G 1964 FLIGHT TIME 200.00 ARR[VAL DATE JUL 4 lg65

HELIOCENTRIC CONIC DISTANCE 451.878 EARTH TO MARS

RL 147.22 LkL .00 LOL 84.08 VL 33.353 GAL 4.20 AZL 89.66 HCA 138.23 SMA 192.18 ECC .244§5 INC .3379 Vl 30.263

RF 234.53 LAP .22 LOP 222.31 VP 21.004 GAP 6.24 AZP 90.25 TAL 21.63 TAp 159.85 RCA 145.18 Apo 239.17 Y2 23.442

RC 204.770 GL 2.83 GP 6.58 ZAL 49.16 ZAP 149.76 ETS 167.12 ZAE 167.27 (TE 35.08 ZAC 96.88 (TC 255.74 CLP 150.41

PLANETOCENTRIC CONIC

C3 15.791VNL 3.974 DLA 19.57 RAL _36.50 RAD 6567.6 VEL 11.712 PTH 2.06 VHP 5.051 0pA 1.96 RAp 194.85 ECC 1.2599

LMCfl AZMTH LNCH TIME L-I TIME INJ LAT |MJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

80.00 12 2 20 2919.51 -28.25 83.25 .78 92.10 12 49 20 2219.5 -27.68 74.63

90.00 5 33 46 4143.41 -1.79 168.82 354.47 61.73 G 42 49 3543.4 -5.55 162.17

100.00 13 35 59 2517.56 -29.67 60.95 .69 93.78 14 17 56 1917.6 -28.84 52.25

100.00 8 42 48 3920.59 -.54 151.75 353.78 60.11 7 A8 9 3320.6 -4.51 145.22

110.00 15 10 45 2221.17 -33.30 38.00 .25 98.19 15 47 44 1621.2 -31.82 29.09

110.00 T 24 34 3789.75 2.56 139.90 351.84 55.90 8 27 44 3189.7 -1.93 133.69

DIFFERENTIAL CORRECTIONS NI0-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0006 TRA -.2293 TC3 2.8819 BAU .6179 6GT 2301.4 $GR 714.9 863 840.0 ST 125.5 SR 521.5 SS 680.1

flOE -.3815 RRA .0259 RC3 .6136 FAU .20962 RRT .GG60 RRF -.T500 RTF -.8798 CRT .0026 CRS .8007 CST -.4005

FOE .8439 FRA-2.0263 FC-11.4925 BSP 8069 _,8 2409.9 R23 -.1772 R13 -.8894 LSA 817.3 MSA 272.8 SSA 88.6

806 .3615 BRA .2310 BC3 2.9269 FSP 2715 961 2352.6 662 521.6 THA 12.30 EL1 521.5 EL2 125.5 ALF 89.96

LAUNCH DATE DEC 16 1984 FLIGHT TIN( 202.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC

ML 147.22 LAL .00

RP 234.17 LAp .19

RC 206.900 _ 2.48

PLAN(TOCENTRIC CONIC

CS 15.736 VHL S.867

LNCH AZNTH LNCH TIME

90.00 12 1 22

90.00 3 29 8

100.00 13 84 48

100.00 G 38 23

110.00 15 9 12

110.OO 7 20 29

DIFFERENTIAL CCRRECTION$

TDE .0045 "IRA -.2154 TC3 2.8466 BAu .6149

ROE -.8571 RflA .0406 RC3 .6639 FAU .2|867

FOE .8597 FRA-Z.1952 FC-12.0416 BSP 6015

ODE .3571 BRA .2192 BC3 2.9230 FSP 2857

DISTANCE 455.537 EARTH TO MARS

LOL 84.08 VL 35.324 GAL 4.25 AZL 89.70 HCA 139.21 SMA 191.64 ECC .24275 INC .2958 vl 30.263

LOP 223.29 VP 20.999 GAP 5.79 AZP 90.22 Tkl.. 22.02 TAP 161.24 RCA 145.12 APO 238.16 V2 23.479

GP 6.65 ZAL 48.36 ZAP 148.62 ET$ 167.14 ZAE 167.97 ETE 39.60 ZAC 97.14 ETC 255.78 CLP 149.31

DLA 19.41 RAL 185.80 RAG 6567.6 VEL 11.710 PTH 2.06 VHP 4.986 DPA 2.28 RAp 194.86 ECC 1.2590

L-! TIME INJ LAT INJ L._G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOtAG

2811.94 -26.23 62.70 359.95 92.38 12 48 14 2211.9 -27.80 74.09

4149.41 -1.59 169.16 858.68 61.72 6 38 18 3549.4 -5.36 162.51

2510.59 -29.64 60.44 859.86 94.05 14 16 40 1910.6 -28.77 51.74

8923.98 -.85 152.05 352.99 60.11 7 43 A9 3326.0 -4.33 145.51

2215.32 -33.25 S7.55 859.40 98.44 15 46 7 1615.3 -31.72 28.65

8794.02 2.72 140.12 351.06 55.91 8 23 43 3194.0 -1.77 133.92

MIO-COUR$1E ExECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2282.4 8GR 789.8 SG3 881.6 ST 120.1 SR 516.3 SS 693.1

RRT .6904 RRF -.7292 RTF -.8785 CRT -.0662 CRS .7910 CST -.4529

SG8 2899.S R2S -.1922 RI3 -.8898 LSA 823.3 MSA 275.7 SSA 87.2

SGI 2841.9 9G2 521.6 THA 18.28 ELl 516.4 EL2 119.8 ALF 90.93

LAUNCH DATE DEC 18 196A FLIGHT TIME 204.00 ARRIVAL DATE JUL 8 1965

DISTANCE 459.214 EARTH TO MARS

4.30 AZL 69.75 HCA 140.20 SMA 191.13 ECC .2A104 INC .2520 vl 30,263

22.40 TAp 162.61RCA 145.06 Apo 237.20 V2 23.517

168.61ETE 44.84 ZAC 97.41ETC 255.72 CLP 148.17

HELIOCENTRIC CONIC

RL 147.22 LAL .00 LOL 84.06 VL 33.296 GAL

RP 233.80 LAP .16 LOP 224.28 Vp 20.998 GAp 5.35 AZP 90.19 TAL

RC 209.011GL 2.12 GP 7.16 ZAL AT.DR ZAp 147.46 ETS 167.15 ZAE

PLAN(TOCEMTRIC CONIC

C3 15.666 VML 3.9610LA 19.22 RAL 185,13 RAD 6567.6 VEL 11.708 PTH 2.06 VHP 4.824 DPA 2.62 RAp 194.86 ECC 1.2581

LNCH AZMTH LHCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 12 0 47 2803.40 -28.20 82.07 359.14 92.69 12 47 30 2203.4 -27.53 73.47

90.00 5 24 21 4156.50 -1.37 169.56 352.90 61.71 6 33 38 3556.5 -5.1A 162.90

100.00 13 34 1 2502.74 -29.60 59.86 859.04 94.35 14 15 44 1902.7 -28.69 51.17

100.00 6 33 48 8982.39 -.14 152.40 S52.ZZ 60.11 7 39 21 3332.4 -4.11 145.87

110.00 15 7 59 2208.75 -38.18 87.05 358.56 98.78 15 44 48 1608.8 -31.62 28.17

110.00 7 16 20 3799.15 2.92 140.39 350.31 55.93 8 19 39 3199.2 -1.57 13A.18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .0102 TRA -.2032 TC3 2.8240 BAU .6110 SGT 2256.5 $GR 766.6 SG3 924.5 ST 115.9 SR 511.0 SS 705.8

ROE -.3326 RRA .0564 RC3 .7175 FAU .22840 RRT .7126 RRF -.6065 RTF -.8767 CRT -.1492 CRS .7818 CST -.5112

FOE .8716 FRA-2.3715 FC-12.6058 6SP 7952 8GB 2885.7 RZS -.2082 RlS -.8901 LSA 829.4 NSA 278.5 SSA 85.8

BOE .3327 8RA .21_9 BC3 2.9138 FSP 3006 SG1 2827.8 SG2 523.2 THA 14.37 EL t 511.3 EL2 114.6 ALF 92.04

LAUNCH DATE DEC 16 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CC_I|C DISTANCE 462.907 EARTH

RL 147.22 LAL .00 L(_. 84.08 VL 38.270 GAL 4.84 AZL 89.79 HCA 141.20 SMA 190.65 ECC .23944 INC

RP 233.44 LAp .lS LOP 225.28 VP 20.998 GAP 4.91 AZP 90.16 TAt. 22.77 TAp 168.96 RCA 145.00 APO

RC 211.104 GL 1.78 GP 7.49 ZAL 47.46 ZAp 146.26 ET8 167.15 ZAE 169.15 ETE 50.87 ZAC 97.69 ETC

PLANETOCENTRIC CONIC

CS 15.840 VHL S.955 OLA

LNCH AZMTH LNCH TIN( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 12 0 34 2793.89 -28.17 81.38 858.36 98.03 12 47 8

90.00 5 19 24 4164.70 -1.10 170.01 352.15 61.70 6 28 49

100.00 13 35 34 2494.00 -29.56 59.21 358.25 94.69 14 15 8

100.00 6 29 6 8989.88 .12 152.81 351.48 60.11 7 84 45

110.00 15 7 5 2201.44 -33.10 36.49 857.75 99.06 15 48 46

110.00 7 12 4 3805.15 S.15 140.70 349.58 55.94 8 15 29

DIFFERENTIAL C_R(CTIONS MID-COURSE EXECUTION ACCURACy

TOE .0171 1RA -.1985 TCS 2.7929 BAU .6060 $GT 2229.0 $GR 601.4 SGS 968.9

ROE -.3478 RRA .O7SZ RC3 .7749 FAU .28825 RRT .7824 RRF -.6317 RTF -.8741

FOE .8784 FRA-2.S556 FC-lS.1875 BSIP 7895 _ 2868.7 R2S -.2252 R13 -.8902

BDE .8483 BRA .2068 BC3 2.8984 FSP 8168 SG1 2809.4 SG2 526.7 THA 15.58

TO MARS

.2063 Vl 30.263

236.30 V2 23.555

255.71 CLP 147.00

19.00 RAL 184.48 RAD 6567.6 VEL 11.706 PTH 2.06 VHP 4.716 DpA 2.99 RAp 194.83 ECC 1.2574

PO CST TIM INJ 2 LAT INJ 2 LONG

2193.9 -27.45 72.79

3564.7 -4.88 163.37

1894.0 -28.59 50.54

SS39.8 -3.86 146.28

1601.4 -31.50 27.63

8205.2 -1.34 134.50

ORBIT DETERMINATION ACCURACY

ST 113.6 SR 505.4 SS 717.2

CRT -.2486 CRS .7719 CST -.5765

LSA 834.5 MSA 281.3 SSA 84.4

EL1 506.2 ELI 109.9 ALF 93.36
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ DEC 18 1954 FLIGHT TIME 208.00 ARRIVAL DATE JUL lZ IR85

HELIOCENTR|C CONIC

RL 147.22 LAL .00

RP ZSS.OT LAP .10

RC 213.179 GL 1.33

PLAN(_QCENTRIC CONIC

C3 15.599 VHL 3.950

LNCH AZMTN LNCH TIME

9O.OO 12 0 43

90.00 5 14 17

100.00 13 33 29

tOO.DO 6 26 14

110.00 15 6 29

110.00 7 7 43

DIFFERENTIAL CORRECTIONS

TOE .0248 TRA -.1860

RD( -.5429 RRA .0913

FOE .8614 FRA-2.7493

ROE .3439 BRA .2072

LOL 84.08 VL

LOP 228.27 VP

GP 7.84 ZAL

DISTANCE 466.616 EARTH TO MARS

33.245 GAL 4.38 AZL 89.84 HCA 142.19 SNA 190.20 ECC .23792 INC .1583 vl 30.263

21.002 GAP 4.48 AZP 90.13 TAL 23.11 TAp 165.30 RCA 144.94 Apo 235.45 VZ 23.593

48.95 ZAP 145.03 ET$ 117.18 Z/U[ 169.56 ETE 57.69 ZAC 97.99 ETC 255.71CLP 145.81

DLA 16.75 RAL 133.88 RAD 6567.6 VEL 11.704 PTH 2.06 VHP 4.612 DPA 3.39 RAp 194.80 ECC 1.2567

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2783.39 -26.13 80.61 357.59 93.42 12 47 8 2183.4 -27.36 72.03

4174.01 -.80 170.53 351.43 61.69 6 23 51 3574.0 -4.58 163.69

2484.34 -29.50 58.50 357.47 95.06 14 14 53 1884.3 -28.49 49.84

$94R.29 .40 153.27 350.76 60.11 7 30 2 3348.3 -3.58 148.74

2193.36 -36.02 35.88 356.85 99.41 15 43 2 1593.4 -31.38 27.04

3812.04 3.41 141.06 348.86 55.97 8 11 15 3212.0 -1.08 134.86

MID-COURSE EvlrCUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TC3 2.7534 BAU .6001 S4_T 2193.9 S_ 838.6 SG3 1014.7 ST 113.4 SIR 499.5 SS 727.9

RC3 .9362 FAU .24838 RRT .7495 Imr -.6547 RTF -.8708 CRT -.3567 CRS .7621 CST -.6405

FC-13.7849 BSP 7828 Sr_ 2548.S R23 -.2428 R15 -.8902 LSA 839.5 HSA 284.0 33A 82.9

BC3 2.8776 FSP 3327 S_1 2287.5 S;2 532.4 THA 16.93 ELI 501.5 EL2 105.6 ALF 94.64

LA_ DATE DEC 19 1964 FLIGHT TIRE 210.00 ARRIVAL DATE JUt. 14 1965

HELIOCENTRIC CCNIC

RL 147.22 LAL .00

RP 232.70 LAP .07

RC 215.236 GL .91

PLAN(T_ENTRIC CONIC

C3 15.391 VHL 3.945

LNCN AZNTH LJ4CH TIN(

90.00 12 I 17

90.00 5 9 0

100.00 13 33 45

100.00 6 19 14

110.00 15 6 12

110.00 T 3 18

DIFFERENTIAL C_RRECTIONS

10( .0335 TRA -.1811

ROE -.3376 RRA .1106

FOE .9792 FRA-2.DiT6

ROE .3392 NA .2122

DISTANCE 470.340 EARTH TO MARS

LOL 64.08 VL 33.221 GAL 4.42 AZL 89.89 HCA 143.19 $14A 189.77 ECC .23849 INC .1081 V1 30.263

227.27 VP 21.008 GAP 4.06 AZP 90,09 TAL 23.44 TAp 168.65 RCA 144.89 APO 234.65 V2 23.631

GF 8.21 2AL 46.48 zAP 143.76 (TS 16T.16 ZAl[ 169.62 ETE 65.22 ZAC 98.50 ETC 255.70 CLP 144.58

DLA 18.48 RAL 133.26 RAO 6567.6 V(L

L-I TIM( INJ LAT INJ L_NG |NJ

2771.87 -28.08

4184.43 -.46

2473.74 -29.43

3957.80 .73

2184.49 -32.91

3819.81 3.70

TC3 2.7078 BAU ;5937

RE3 .9020 FAU .25887

FC-14.4019 BSP 7748

BC3 2.8539 FSP 3496

11.702 PTH 2.08 VHp 4.511 DPA 5.82 RAp 194.74 ECC 1.2581

RT AS(: INJ AZI4TH INJ TIN( 1=0 CST TIM INJ 2 LAT ]NJ 2 LONG

79.77 556.84 93.83 12 47 29 2171.9 -27.25 71.21

171.11 350.73 61.69 6 18 44 5564.4 04.25 164.47

57.72 356.72 95.46 14 14 58 1873.7 -28.37 49.08

155.79 550.06 60.12 T 25 11 5357.8 -$.26 147.27

35.21 556.17 99.79 15 42 36 1584.5 -31.21 28.40

141.47 348.20 55.99 8 6 56 3219.8 -.76 135.26

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2154.7 SrdR 880.7 3G3 1062.1 ST 115.8 SR 495.4 33 737.6

RRT .7659 RRF -.9754 RTF -.8668 CRT -.4685 CRS .7521 EST -.6086

2327.7 RZ3 -.2607 R13 -.8903 LSA 843.6 NSA 286.7 SSA 81.5

$4;1 2264.0 $4_2 540.9 THA 18.43 ELI 496.5 EL2 101.6 ALF 98.55

LAUNCH DATE DEE 16 1964 FLIGHT TIM( 212.00 ARRIVAL DATE JUL16 1965

HELI(_ENTRIC CONIC

RL 147.|2 LAL .00

RP 232.32 LAP .03

RC _17.273 GL .47

PLANETOCENTRIC CONIC

C3 15.526 YHL 3.940

LNCH AZ14TH LNCH TIME

90.00 12 2 13

90.00 5 3 32

100.00 13 34 22

100.00 9 14 4

110.00 15 8 13

110.00 6 38 42

DIFFERENTIAL CORRECTIONS

TOE .0432 TRA -.1797

ROE -.3319 RRA .1315

FOE .9714 FRA-3.1349

ROE .3347 6RA .2218

DISTANCE 474.079 EARTH TO MARS

LOL 84.08 VL 33.199 GAL 4.46 AZL 89.94 HCA 144.19 SNA 189.37 ECC .23514 INC .0564 vl 30.263

LOP 228.27 VP 21.016 GAP 3.65 AZP 99.05 TAL 23.75 TAp 187.94 RCA 144.84 APO 233.90 V2 23.870

GP 8.80 ZAL 46.03 ZAP 142.45 ETS 167.16 ZAE 169.86 ETE 73.28 ZAC 98.62 ETC 255.69 CLP 143.31

OLA 18.17 RAL 132.69 RAD 6567.8 VEL 11.701 PTH 2.06 VHp 4.414 DpA 4.29 RAp 194.67 ECC 1.2555

L-I TIME INJ LAT 1NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2759.32 -28.02 78.88 356.11 94.29 12 48 12 2159.3 -27.13 70.31

4195.97 -.09 171.76 550.05 61.68 6 16 28 3598.0 -3.68 165.12

2462.16 -29.38 56.87 355.97 95.90 14 15 24 1862.2 -28.23 48.24

3966.36 1.08 154.57 349.39 60.15 7 20 12 3366.4 -2.90 147.85

2174.79 -32.60 34.47 555.40 100.21 15 42 28 1574.8 -31.04 25.69

3828.50 4.04 141.92 547.55 56.05 8 2 31 3228.5 -.45 135.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6544 BAU .5868 S_T 2110.6 SGR 927.8 SG3 1110.8 ST 120.9 SR 486.9 SS 746.4

RC$ .9726 FAU .26964 RRT .7752 RRF -.8939 RTF -.8618 CRT -.5745 CRS .7420 CST -.7444

FC-15.0346 BSP 7659 Sr_ 2305.5 R25 -.2786 R13 -.8905 LSA 847.7 NSA 289.3 SSA 80.1

8C3 2.8269 FSP 3671 SG1 2238.5 _ 552.7 THA 20.10 EL1 492.1 EL2 97.9 ALF 98.46

LAUNCN DATE DEC 16 1964 FLIGHT TIN( 214.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC COLIC

RL 147.22 LAL .00 LOL 84.08 VL

RP 231.95 LAp .00 LOp Z_.28 V1P

RC 219.295 r,4. .01GP 9.02 ZAL

PLAN(TOCENTRIC CCNIC

C3 15.494 V14L 3.936

LNCH AZNTH LNCH TIH(

90.00 12 3 31

90.00 4 57 52

100.00 13 35 20

100.00 6 8 44

110.00 15 9 32

110.00 8 54 1

DIFFERENTIAL C(:RRECTION8

TOE .0540 TRA -.1788 TC3 2.5926 BAU .5793

ROE -.3257 RRA .1538 RC3 1.0485 FAU .28069

FOE .8551 FRA-3.3710 FC-15.6931 BSP 7553

BOE .3301 RRA .2338 8C3 2.7965 FSP 3847

DISTANCE 477.632 EARTH TO MARS

53.178 GAL 4.49 AZ1. 90.OOHCA 145.20 SMA 188.99 ECC .25387 |NC .0000 V1 30.263

21.027 GAP 3.24 AZP 9O.OD TAL 24.04 TAp 169.24 RCA 144.80 APO 233.19 V2 23.709

45.62 ZAP 141.11 ET$ 167.17 ZAE 169.73 ETE 81.50 ZAC 98.97 ETC 255.68 CLP 142.01

DLA 17.85 RAt. 132.15 RAD 6567.6 VEL 11.700 PTH 2.06 VHp 4.321DpA 4.79 RAp 194.58 ECC 1.2550

L-I TIN( INJ LAT INJ L._NG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2745.69 -27.94 77.87 355.38 94.78 12 49 16 2145.7 -26.99 69.33

4208.67 .32 172.46 349.59 61.68 6 8 1 3608.7 -3.47 165.83

2449.58 -29.26 55.94 555.24 96.36 14 IG 10 1849.6 -28.07 47.34

3980.01 1.48 155.01 348.74 60.14 7 15 4 3380.0 -2.51 148.49

2164.23 -32.67 33.68 554.64 100.67 15 42 37 1564.2 -$0.85 24.93

3838.13 4.40 142.43 348.92 56.07 7 57 59 3238.1 -.08 136.22

RID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2060.8 SGR 980.4 SG3 1161.0 ST 129.1SR 479.9 SS 753.9

RRT .7835RRF -.9103 RTF -.8556 CRT -.6705 CRS .7309 CST -.7751

Sr_ 2292AI R23 _.2958 R13 -.8909 LSA 830.7 HSA 292.4 SSA 78.G

SGI 2210.5 SG2 569.D THA 21.97 EL1 488.0 EL2 94.2 ALF 100._2
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH OATE OEC 16 1964

HELIOCENTRIC CO041C

RL 147.22 LAL .00

RP 231.57 LAp -.03

RC 221.297 GL -.49

PLANETOCENTRIC CONIC

C3 15.465 VHL 3.933

LNCH AZMTH LNCH TIME

90.00 12 5 11

90.00 4 52 1

100.00 13 36 40

100.00 6 3 13

110.00 15 7 11

110.00 6 49 12

FL]GHT TIME 216.00 ARRIVAL DATE JUL 20 1965

DISTANCE 481.59g EARTH TO MARS

LOt. 84.08 VL 33.158 GAL 4.52 AZL 90.06 HCA 146.21 SMA 188.64 ECC .23267 |NC .0551 vl 30.263

LOP 230.29 VP 21.040 GAP 2.85 AZP 89.g5 TAL 24.32 TAp 170.52 RCA 144.75 Apo 232.53 V2 23.748

GP 9.48 ZAL 45.24 ZAP 139.73 ETS 167.17 2AE 169.36 ETE 89.58 ZAC 99.33 ETC 255.67 CLP 140.68

DLA 17.48 RAL 131.62 RAD 6567.6 VEL 11.898 PTH 2.06 VHp 4.232 UpA 5.32 RAp 194.47 [CC 1.2545

L-I TIME INJ LAT INJ LONG IHJ RT AgE INJ AZMTH IHJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2730.95 -27.88 76.80 354.67 95.31 12 50 42 2131.0 -26.83 68.29

4222.55 .77 173.24 348.75 61.69 6 2 23 3622.6 -3.02 166.61

2435.95 -29.18 54.94 354.52 98.90 14 17 16 1836.0 -27.90 46.37

3992.78 1.91 155.71 348.12 60.16 7 9 46 3392.8 -2.07 149.19

2152.77 -32.52 32.81 353.89 101.16 15 43 4 1552.8 -50.64 24.10

3848.74 4.80 142.99 346.31 56.12 7 53 20 3248.7 .32 136.77

DIFFERENTIAL CORRECTIONS

TOE .0657 TRA -.1821 TC3 2.5214 BAU .5712

ROE -.3189 RRA .1778 RC3 1.1293 FAU .29191

FDE .8304 FRA-3.S937 FC-16.3412 BSP 7453

DOE .3256 BRA .2545 803 2.7628 FSP 4031

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

SGT 2004.8 SGR 1038.5 SG3 1212.0 ST 140.2 SR 472.4 SS 760.3

RRT .7884 RRF -.9245 RTF-.8479 CRT -.7498 CRS .7192 C$T -.7897

SGB 2257.9 R23 -.3119 R13 -.8916 LSA 852.9 Mgk 295.8 SSA 77.0

SG1 2180.1SO2 587.5 THA 24.07 EL1 484.4 EL2 90.5 ALF 103.01

LAUNCH DATE DEC 16 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 22 1965

NELIOCENTRIC CONIC DISTANCE 485.380 EARTH TO MARS

RL 147.22 LAL .OO LOL 84.08 VL 33.140 GAL 4.SSAZL 90.12 HCA 147.22 SIdA 188.31 ECC .23153 INC .1181 vl 30.263

Rp 231.20 LAp -.06 LOP 231.30 VP 21.055 GAp 2.46 AZP 89.90 TAL 24.57 TAp 171.79 RCA 144.71 APO 231.91 V2 23.788

RC 223.281 GL -1.01 GP 9.94 ZAL 44.89 2AP 138.32 (TS 167.18 ZAE 168.76 ETE 97.18 ZAC 99.71 ETC 255.66 CLp 139.31

PLANETOCENTRIC C(_NIC

C3 15.438 VHL 3.929 DLA 17.05 RAL 131.12 RAD 6567.6 VEL 11.697 PTH 2.06 VHP 4.146 DpA 5.90 RAp 194.34 ECC 1.2541

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 7 15 2715.06 -27.7§ 75.65 353.97 95.88 12 52 30 2115.1 -26.65 67.16

90.00 4 45 56 4237.66 1.25 174.08 346.14 61.71 S 56 34 3637.7 -2.54 167.45

100.00 13 38 22 2421.23 -29.03 53.87 353.80 97.45 14 18 43 1821.2 -27.70 45.32

100.00 3 57 31 4006.72 2.38 156.48 347.51 60.19 7 4 17 3406.7 -1.60 149.96

110.00 15 8 8 2140.35 -32.35 31.88 353.15 101.69 15 43 49 1540.3 -30.41 23.21

110.00 6 44 14 3860.57 5.25 143.60 345.73 56.17 7 48 34 3260.4 .77 137.38

DIFFERENTIAL C-CRRECTIOA¢8 MID-COURSE EXECUTION ACCURACY ORB]T DETERMINATION ACCURACY

TDE .0779 TRA -.1879 TC3 2.4436 BAU .5634 8GT 1944.8 SGR 1103.2 SG3 1264.5 ST 153.7 SR 464.5 SS 766.5

RDE -.3114 RRA .2039 RE3 1.2166 FAU .30344 RflT .7901RRF -.9369 RTF -.8387 CRT -.8120 CRS .7074 CST -.7893

FOE .7974 FRA-3.8247 FC-17.0165 BSP 7336 SG8 2235.9 R23 -.3255 R13 -.8931 LSA 855.1MSA 299.6 SSA 75.2

_OE .3210 8RA .2773 BC3 2.7297 FSP 4214 SGI 2150.7 862 611.5 THA 26.44 EL1 481.5 EL2 86.5 ALF 105.55

LAUNCH DATE DEC 16 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 147.22 LAb .00

RP 230.82 LAP -.10

RC 225.247 GL -1.56

PLANETOCENTRIC CONIC

C3 15.414 VHL 3,926

LNCH AZMTH LNCH TIM(

90.00 12 9 42

90.00 4 39 sg

100.00 13 40 25

100.00 S 51 36

110.00 15 9 25

110.00 6 39 6

DISTANCE 489.174 EARTH TO MARS

LOt. 84.06 VL 33.122 GAL 4.57 A2L 90.19 HCA 148.24 SMA 188.00 ECC .23046 INC .1840 vl 30.263

LOP 232.32 VP 21.072 GAP 2.07 AZP 69.84 TAL 24.81 TAp 173.05 RCA 144.67 APO 231.32 V2 23.827

GP 10.44 ZAL 44.58 ZAP 136.86 ETS 167.19 ZAE 167.94 ETE 104.08 ZAC 100.12 ETC 255.65 CLP 157.90

DIFFERENTIAL CDRRECTIONS

TOE .0912 TRA -.1969 TC3 2.3559 BAU .5555

RDE -.3030 flRk .2320 fiE3 1.3102 FAU .31507

FOE .7530 FRA-4.0623 FC-17.6965 BSP 7223

BDE .3164 6RA .S043 BC3 2.6957 FSP 4400

DLA 16.60 RAL 130.64 RAD 6567.6 VEL 11.696 PTH 2.06 VHP 4.064 DpA 6.52 RAp 194.21 ECC 1.2537

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2697.95 -27.62 74.41 353.28 g6.48 12 54 40 2098.0 -26.44 65.95

4254.07 1.78 175.00 347.54 61.73 5 50 33 3654.1 -2.01 168.37

2405.36 -28.89 52.71 353.10 98.04 14 20 31 1805.4 -27.47 44.19

4021.87 2.90 157.31 346.92 60.24 6 58 38 3421.9 -1,09 150.79

2126.92 -32.16 30.88 352.41 102.25 15 44 52 1526.9 -30.14 22.25

3873.08 5.73 144.27 345.17 56.24 7 43 39 3273.1 1.25 138.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1878.7 3GR 1174.2 863 1317.6 ST 170.0 SR 455.8 66 771.4

RRT .7880 RRF -.9475 RTE -.8273 CRT -.8608 CRS .6947 CST -.7769

866 2215.5 R23 -.3362 RI3 -.8955 LSA 856.6 MSA 304.2 SSA 73.3

SG! 2120.9 SG2 640.4 THA 29.13 EL1 479.4 ELI 82.2 ALF 108.36

LAUNCH DATE DEC 16 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CA:J41C

RL 147.22 LAL .00

RP 230.43_LAp -.13

RC 227.19/llf GL -2.15

PLANETOCENTRIC CONIC

C3 15.392 VHL 3.923

LNCH AZMTH LNCH 71ME

90.00 12 12 32

90.00 4 33 6

100.00 13 42 52

100.00 S 45 28

110.00 15 11 2

110.00 6 33 47

DISTANCE 492.981 EARTH TO MARS

LOL 84.08 VL 33.105 GAL 4.59 AZL 90.26 HCA 149.25 SMA 187.71 ECC .22945 INC .2548 Vl 30.263

LOP 233.34 VP 21.091 GAP 1.70 AZP 89.78 TAL 25.03 TAP 174.28 RCA 144.64 APO 230.77 V2 23.867

GP 10.98 ZAL 44.29 ZkP 135.37 ETS 167.20 ZAE 166.94 ETE 110.18 ZAC 100.55 ETC 255.64 CLP 136.46

DIFFERENTIAL CORRECTIONS

TDE .1045 TRA -.2098 TC3 2.2574 BAU .5477

ROE -.2938 RRA .2622 RE3 1.4099 FAU .32664

FOE .6998 FRA-4.3029 FC-18.3726 8_P 7136

BO( .3118 BRA .5358 BC3 2.6615 FSP 4597

DLA 16.11 RAL 130.17 RAD 6567.6 VEL 11.695 PTH 2.06 VHP 3.987 DPA 7.18 RAp 194.05 ECC 1.2533

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2679.57 -27.48 73.09 352.59 97.13 12 57 11 2079.6 -26.20 64.65

4271.79 2.35 175.99 346.97 61.77 5 44 18 3671.8 -1.44 169.36

2388.28 -28.72 51.47 352.39 98.68 14 22 40 1788.3 -27.22 42.99

4038.32 3.45 158.21 346.36 60.29 6 52 46 3438.3 -.53 151.69

2112.42 -31.95 29.81 351.68 102.85 15 46 14 1512.4 -29.85 21.22

3886.94 6.25 145.00 344.62 56.32 7 38 34 3286.9 1.78 138.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1806.2 8GR 1251.7 SG3 1370.6 ST 187.8 SR 446.6 65 776.5

RRT .7815 RRF -.9565 RTF -.8129 CRT -.8960 CRS .6828 CST -.7576

SG8 2197.5 R23 -.3429 R13 -.8991 LSA 858.6 MSA 309.2 SSA 71.1

3GI 2091.5 8G2 674.4 THA 32.18 ELI 478.2 EL2 77.9 ALF 111.24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 16 1944 FLIGHT TINE 224.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 250.05 LAp -.16

RC 229.120 GL -2.77

FLAN(TO¢ENTflIC CONIC

CS 15.372 VHL S.921

LNCH AZMTH LNCH TIME

90.00 12 15 46

90.00 4 26 18

1OO.OO 15 45 41

100.00 5 39 5

110.00 15 12 58

119.O0 6 28 IT

DISTANCE 496.800 EARTH TO MARS

LOL 84.08 VL 33.090 6&L 4.61 AZL 90.33 HCA 150.28 SHA 167.45 ECC .22850 INC .3291 vl 30.263

LOP 234.36 VP 21.112 GAp 1.33 AZP 69.71 TAL 25.23 TAp 175.51 RCA 144.60 APO 230.26 V2 25.907

6P 11.56 ZAL 44.04 ZAp 133.83 ETS 167.23 ZA[ 165.76 ETE 115.48 ZAC 101.01 ETC 255.63 CLP 154.98

OL4 15.58 RAL 129.73 RAD 6567.6 VEL 11.694 PTH 2.06 VHp 3.915 DpA 7.89 RAp 193.88 ECC 1.2550

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2659.84 -27.30 71.67 351.90 97.82 13 0 6 2059.9 -25.94 63.27

4290.96 2.97 177.06 346.41 61.63 5 37 49 3691.0 -.62 170.45

2369.90 -26.52 50.14 351.69 99.35 14 25 11 1769.9 -26.93 41.69

4056.13 4.05 159.20 345.81 60.36 6 46 41 3456.1 .07 152.67

2096.79 -31.71 28.65 350.95 103.50 15 47 55 1496.6 -29.53 20.12

3902:02 6.82 145.80 344.10 56.42 ? 33 19 3502.0 2.36 139.55

ORBIT DETERMINATION ACCURACy

ST 207.3 SR 436.7 $S 781.6

CRT -.9226 CRS .6704 CST -.7303

LSA 860.5 MSA 315.4 SSA 68.7

EL1 477.8 EL2 75.1 ALF 114.26

DIFFEREHTIAL C(:RRECTION$

TDE .1182 TRA -.2259 TC3 2.1498 8AU .5406

flOE -.2833 flRA .2950 RC3 1.5172 FAU .35830

FOE .6526 FRA-4.5503 FC-19.0521 B_P 7080

BOE .3070 BRA .3716 BC3 2.6312 FSP 4T91

NIO-CQURS( EXECUTION ACCURACY

SGT 1728.9 SGR 1336.6 SG3 1424.2

RRT .7708 Rl_ -.9642 RTF -.7951

$68 2185.4 R23 -.3440 RI3 -.9044

SGI 2065.8 SG2 715.2 THA 35.67

LAUNCH DATE DEC 16 lg64 FLIGHT TIN[ :)26.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CCNIC DISTANCE 500.632 EARTH TO MARS

RL 147.22 LAL .00 LOL 84.08 VL 35.075 GAL 4.63 AZL 90.42 HCA 151.50 SMA 187.18 ECC .22760 INC .4089 vl 30.263

RP 229.67 LAP -.20 LOP 235.38 VP 21.135 GAP .97 AZP 89.64 TN_ 25.42 TAp 176.72 RCA 144.57 APO 229.78 vZ 23.948

RC 231.027 r.L -3.44 GP 12.17 ZAL 43.83 ZAP 132.25 [T8 167.25 ZN[ 164.43 ETE |20.05 ZAC I01.SO ETC 255.61CLp 135.46

PLANETOCENTRIC CONIC

C5 15.357 VHL 3.919 0LA 14.99 RAL 129.30 RAD 6587.8 VEL 11.894 PTH 2.06 VHP 3.844 DPA 8.65 RAP 193.70 ECC 1.2527

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CS_ TIN INJ 2 LAT INJ 2 LONG

90.00 12 19 26 2638.68 -27.10 70.16 351.21 98.55 t3 3 25 2038.7 -25.63 61.79

90.00 4 19 12 4511.66 3.64 178.22 343.88 61.90 5 31 4 3711.7 -.15 171.$8

100.00 13 48 54 2350.15 -28.29 48.71 350.99 100.07 14 26 4 1750.2 -26.61 40.51

100.00 S 32 25 4075.41 4.70 160.26 545.29 60.45 6 40 21 5475.4 .73 153.72

110.00 15 15 18 2079.91 -31.43 27.41 350.22 104.18 15 49 56 1479.9 -29.16 18.94

110.00 8 22 32 3918.42 7.44 146.67 343.60 56.54 7 27 51 3516.4 2.98 140.41

DIFFERENTIAL CCNR[CTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1522 TRA -.2457 TC3 2.0323 BAU .535| $GT 1647.0 SGR 1429.7 $65 1477.6 ST 228.3 SR 425.9 SS 787.1

ROE -.2715 lIRA .3504 RC3 1.6323 FAU .34990 RRT .7538 RRF -.9706 RTF -.TTZT CRT -.9423 CRS .6584 CST -.6966

FOE .5511FRA-4.SQ01) FC-19.7257 BSlP 7000 $68 2181.0 R23 -.3381RI3 -.9120 LSA 862.8 NSA 323.0 SSA 66.0

BOE .5018 BRA .4118 BC3 2.8066 F_P 4985 SGI Z045.8 $462 756.5 THA 39.67 ELI 478.4 EL2 68.1ALF 117.40

LAUNCH 0ATE DEC 16 1964 FLIGHT TII4£ 228.00 ARRIVAL 0ATE AUG 1 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 229,26 LAp -.23

RC 252.915 GL -4.16

PLANETOCENTRIC CONIC

C$ 15.344 YHL 3.917

LNCH AZHTH LNCH TIME

90.00 12 25 31

90.00 4 11 47

100.00 15 52 32

100.00 5 25 28

110.00 15 17 56

110.00 6 18 33

DISTANCE 504.476

LOL 64.08 YL 33.061 GAL 4.65 AZL 90.49 HCA 152.35 SMA

LOP 256.41 Vp 21.159 GAP .61 AZP 89.56 TAL 25.56 TAp

GP 12.63 ZAL 45.65 ZAP 130.63 [TS 167.29 ZAE 162.96 (TE

EARTH TO MARS

186.94 ECC .22675 INC .4986 vl 30.263

177.9I RCA 144.55 APO 229.32 V2 23.988

I23.92 ZAC 102.03 ETC 255.60 CLP 131.91

DLA 14.36 RAL 126.80 RAD 6567.6 VEL 11.693 FTH 2.06 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2615.97 -26.86 68.54 350.53 99.55 13 7 7

4334.01 4.55 179.47 345.36 61.99 5 24 1

2328.93 -28.03 47.19 350.29 100.63 14 31 21

4096.28 5.40 161.41 344.79 60.55 6 55 44

2061.71 -31.12 26.09 349.48 104.91 15 52 18

3936.26 8.10 147.61 343.12 56.68 7 22 9

MID-COURSE EXECUTION ACCURACY

SGT 1561.9 SGR 1531.1 SG3 1530.7

RRT .7304RRF -.9760 RTF -.7446

SG8 2187.2 R23 -.3237 R13 -.9219

SGI 2034.5 SG2 802.9 THA 44.22

5.779 DpA 9.47 RAp 193.51 ECC 1.2525

PO CST TIM INJ 2 LAT INJ 2 LONG

2016.0 -25.29 60.22

3734.0 .57 172.85

1728.9 -26.25 38.84

3496.3 1.44 154.87

1461.7 -26.76 17.68

5556.5 3.66 141.54

ORBIT DETERNINATION ACCURACy

ST 250.4 3R 414.1 $8 793.8

CRT -.9563 CRS .6470 CST -.6555

LSA 865.9 MSA 332.4 SSA 62.9

ELI 479.8 EL2 63.2 ALF 120.63

FLIGHT TIN( 230.00 ARRIVAL DATE AUG 5 1965

DISTANCE 508.332

LOL 84.08 VL 33.049 GAL 4.66 AZI. 90.59 HCA 153.56 SNA

LOP 237.44 VP 21.186 GAP .26 AZP 89.48 TN. 25.75 TAp

GP 13.54 ZAL 43.50 ZAp 128.98 [TS 167.34 ZAE 161.38 ETE

OIFFEREHTIAL CORRECTIONS

TOE .1464 TRA -.2691TC3 1.9056 8AU .5315

ROE -.2575 RRA .3699 RC3 1.7558 FAD .56139

FOE .4517 FRA-5.0556 FC-20.3889 88P 6967

BOE .2962 BRA .4566 8C3 2.5911FSP 5171

LAUNCH DATE DEC 16 1964

HELI_ENTRIC CCNIC

NL 147.22 LAL .00

RP 228.89 LAP -.26

RC 234.778 GL -4.95

PLAN(TOC[NTRIC CONIC

C3 15.357 VHL 3.916

LNCH AZMTH LNCH TIME

90.00 12 28 4

DO.O0 4 4 0

100.00 13 56 36

100.00 5 18 10

110.00 15 20 58

110.00 6 10 18

OIFFERENTIAL CORRECTIONS

TOE .1601 TRA -.2985 TC3 1.7689 BAU .5301

R0E -.2417 RflA .4107 RC3 1.8875 FAU .37247

F0E .3367 FRA-5.5113 FC-21.0249 B_P 6987

BOE .2899 8RA .5066 BC3 2.5855 FSP 5357

EARTH TO MARS

186.71 ECC .22595 INC .5851 Vl 50.263

179.09 RCA 144.53 APO 228.90 V2 24.029

127.25 ZAC 102.59 ETC 255.58 CLP 130.31

DLA 13.66 RAIL 126.47 RAD 6567.6 VEL 11.693 PTH 2.06 VHP 3.719 DpA 10.34 RAp 193.31 ECC 1.2524

L-I TIM1[ INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

2591.61 -26.58 66.81 349.84 100.15 13 11 16 1991.6 -24.90 58.54

4358.15 5.12 180.82 344.87 62.11 5 16 38 5758.2 1.35 174.17

2308.10 -27.73 45.56 349.59 101.63 14 35 2 1706.1 -25.84 37.27

4118.89 6.15 162.67 344.30 60.69 6 26 49 3518.g 2.20 156.11

2042.09 -30.77 24.67 348.74 105.68 15 58 0 1442.1 -28.31 16.33

3955.67 8.83 148.65 342.67 56.8d 7 16 12 3555.? 4.40 142.36

MID-COURSE EXECUTION ACCURACY ORSXT DETERMINATION ACCURACY

SGT 1472.9 SGR 1641.1 SG3 1582.3 ST 273.0 SR 401.7 SS 802.7

RRT .G980RRF -.9804 RTF -.7082 CRT -.9649 CRS .6588 CST -.6105

2205.1 R23 -.2993 R13 -.9542 LSA 871.1 MSA 343.3 SSA sg.s

SG1 2034.3 _62 850.9 THA 49.41 EL1 482.0 EL2 59.8 ALF 125.84
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1o 19645

LAUNCH DATE DEC 16 1964 FLIGHT T|HE 232.00 ARRIVAL DATE AUG 5 1965

HEL|OCENTRIC CONIC

RL 147.22 LAL .00

RP 226.51 LAP -.30

RC Z36.625 GL -5.76

PLANETOCENTRIC CON|C

C3 15.336 VHL 3.916

LNCH AZMTH LNCH TIME

90.00 12 35 4

9O.OO S 55 49

100.00 14 1 6

100.00 5 10 29

110.00 15 24 24

110.00 6 5 40

DIFFERENTIAL CCRRECTI(_qS

TOE .1859 TRA -.5156

ROE -.2190 RRA .4603

FOE .1555 FRA-5.6116

808 .2872 8RA .5581

DISTANCE 512.201 EARTH TO MARS

LOL 84.08 VL 35.037 GAL 4.67 AZL 90,68 HCA 154.40 SMA 186.51ECC .22519 INC .6840 vl 50.265

LOP 238.48 VP 21.215 GAP -.08 AZP 89.38 TAL 25.86 TAp 160.26 RCA 144.51 Apo 228.51 V2 24.070

GF 14.29 ZAL 43.40 ZAP 127.27 ETS 167.40 ZAE 159.68 ETE 130.06 ZAC 105.20 ETC 255.57 CLP 128.68

DLA 12.81RAL 128.08 RAO 8567.6 VEL 11.693 PTH 2.06 VHp 3.683 DpA 11.27 RAp 195.11ECC 1.2524

L-I TIME IN3 LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2565.48 -26.25 64.97 349.14 101.02 13 15 50 1965.5 -24.46 56.75

4364.26 5,95 182.29 344.40 62.26 5 8 54 3784.3 2.19 175.65

2281.59 -27.$8 43.82 348.87 102.49 14 59 7 1681.6 -25.39 35.59

4143.36 6.97 164.03 345,84 60.86 6 19 52 3543.4 3.03 157.46

2020.94 -30.37 23.15 347.99 106.50 15 58 5 1420.9 -27.81 14.89

3975.80 9.61 149.78 342.24 57.04 7 9 57 3576.8 5.20 143.47

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.6511BAU .5380 9GT 1403.9 SGR 1769.3 SG3 1641.7 ST 309.3 SR 384.6 Ss 819.0

RCS 2.0391FAU .38521 RRT .6646 RRF -.9843 RTF -.6738 CRT -.9645 CRS .6240 CST -.5015

FC-21.7449 BSP 6820 SGB 2258.6 R23 *.2628 R13 -.9489 LSA 879.2 MSA 372.0 SSA 53.6

BC3 2.6257 FSP 5444 SG1 2073.8 8G2 894.9 THA 54.68 EL1 489.3 EL2 64.2 ALF 128.58

LAUNCH DATE DEC 16 1964 FLIGHT TIME 234.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CCIqIC

kL 147.22 LAL .00

RP 226.12 LAp -.33

RE 236.446 GL -6.66

PLANETOCENTflIC CONIC

C3 15.$42 VHL 3.917

LNCH AZMTH LNCH TZME

90.00 12 38 36

90.00 3 47 12

lOO.OO 14 6 6

100.00 S 2 23

110.00 15 28 16

110.00 5 56 43

OIFFEflENTIAL CORRECTIONS

TOE .1933 TRA -.3563

RDE -.1989 RRA .5086

FOE .0152 FRA-5.8517

BOE .2775 8RA .6210

DISTANCE 518.079 EARTH TO MARS

L04. 84.08 VL 33.025 GAL 4.68 AZL 90.79 HCA 155.44 SMA 186.31 ECC .22448 INC .7905 vl 30.263

LOP ZS�.SZ VP 21.243 GAP -.41 AZP 89.28 TA4. 25.97 TAp 181.41 RCA 144.49 Apo 228.14 V2 24.111

GP 15.10 ZAL 43.34 ZAP 125,$4 ETS 167.47 zAE 157.89 ETE 132.48 ZAC 103.86 ETC 255.55 CLP 127.02

DLA

L-I TIME INJ LAT

2537.33 -25.87

4412.56 6.85

2255.13 -26.98

4170.00 7.85

1998.04 -29.92

3999.85 10.46

TC3 1.4791 8Au .5415

RC3 2.1868 FAU .39473

FC-22.2751 BSP 7060

8C3 2.6400 FSP 5645

12.08 RAL 127.69 RAD 6567.6 VEL 11.693 PTH 2.06 VHp 3.612 OpA 12.26 RAp 192.90 ECC 1.2525

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62.99 348.43 101.94 13 20 53 1937.3 -23.96 54.84

183.89 343.95 62.46 5 0 44 $812.6 3.10 177.21

41.96 348.16 103.39 14 43 41 1655.1 -24.87 33.79

165.52 343.41 61.06 6 11 53 3570.0 3.93 158.92

21.52 347.24 107.37 16 I 34 1398.0 -27.25 15.34

151.03 341.83 57.27 7 3 22 3399.9 6.08 144.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1306.4 SGR 1896.8 SG3 1686.7 ST 326.7 SR 373.3 SS 855.7

RRT .6041 RRF -.9873 RTF -.6096 CRT -.9591CRS .6330 CST -.4664

SGB 2303.2 R23 -.2198 R13 -,9626 LSA 892.8 MSA 380.6 SSA 50.4

SG1 2103.1 SG2 938.9 THA 61.14 EL1 491.1 EL2 70.S ALF 131.03

LAUNCH OAT[ OEC 16 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RF 227.75 LAP -.56

RC 240.246 GL -7.63

PLANETOCENTRIC CONZC

C3 15.356 VHL 5.919

LNCH AZNTH LNCH TIME

90.00 12 44 40

90.00 3 38 4

100.00 14 11 38

100.00 4 55 47

110.00 15 32 35

110.00 5 49 20

DIFFERENTIAL CORRECTIONS

TOE .2015 TRA -.5999

ROE -.1745 RRA .5617

FOE -.1545 FRA-6.OgQ5

BOE .2666 8RA .68g5

DISTANCE 519.968 EARTH TO MARS

LOL 84.06 VL 33.015 GAL 4.68 AZL 90.91HCA 156.48 SNA 186.13 ECC .22381 INC .9063 vl 30.263

LOP 240.56 VP 21.273 GAP -.73 AZP 89.17 TAL Z6.07 TAp 182.55 RCA 144.48 APO 227.79 V2 24.152

GP 15.98 ZAL 45.33 ZAp 123.76 ETS 167.56 ZAE 156.00 ETE 134.55 ZAC 104.56 ETC 255.55 CLP 125.31

OLA

b-I T1NE INJ LAT

2507.03 -25.42

4443.29 7.81

2226.59 -26.51

4198.97 8.80

1973.27 -29.4D

4025.05 11.39

TC3 1.$004 BAU .5504

RCS 2.3447 FAU .40366

FC-22.7568 BSP 7343

0C3 2.6812 FSP 5827

11.16 RAL 127.30 RAD 6567.6 VEL 11.694 PTH 2.06 VHP 3.566 DpA 13.32 RAp 192.70 ECC 1.2527

INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

60.89 347.72 102.91 13 26 27 1907.0 -23.39 52.80

165.64 $43.54 62.69 4 52 7 3843.3 4.09 178.93

39.97 347.43 104,34 14 48 44 1626.6 -24.26 31.88

167.14 343.00 61.32 6 3 46 3599.0 4.90 160.52

19.77 346.47 108.28 16 5 28 1373.3 -26.62 11.69

152.39 341.45 57.55 6 56 25 3425.1 7.03 146.02

MIO-CC_JR9( EXECUTION ACCURACY ORBZT DETERMINATION ACCURACY

SGT 1216,9 SGR 2035.4 SG3 1729.2 ST 346.0 SR 362.2 SS 857.9

RRT .5244 RRF -.9897 RTF -.5270 CRT -.9446 CRS .6501 CST -.4193

SGB 2371.4 R23 -.1696 R13 -.9751 LSA 911.5 HSA 392.4 SSA 46.7

SG1 2161.4 962 975.8 THA 67.85 ELI 494.0 EL2 85.2 ALF 133.61

LAUNCH OATE DEC 16 1964 FLIGHT TIM( 238.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00 LOL 94,08 VL

RP 227.34 LAP -.39 LOP 241.61 VP

RC 242.030 64. -8.70 GP 16.92 ZAL

PLANETOCENTRIC CONIC

C3 15.383 VHL 5.922

LNCH AZNTH LNCH TIME

90.00 12 51 20

90.00 S 26 20

100.00 14 17 42

100.00 4 44 39

110.00 15 31 23

110.00 5 41 28

DIFFERENTIAL C._RRECTI(N4S

TOE .2084 TRA -.4479 TC3 1.1121 BAU .5651

ROE -.1458 RRA .6197 RC3 2.5128 FAU .41170

FOE -.3482 FRA-6.5224 FC-23,1701 BSP 7703

ODE .2543 8RA .7646 BC3 2.7479 FSP 5993

DISTANCE 523.869 EARTH TO MARS

33.006 GAL 4.68 AZL 91.03 HCA 157,53 SNA 185.97 ECC .22317 INC 1.0326 vt 30.263

21.305 GAP -1,05 AZP 89.05 TAL 26.15 TAp 183.67 RCA 144.47 APO 227.47 V2 24.193

43.37 ZAP 121.95 ETS 167.67 ZAE 154.03 ETE 136.33 ZAC 105.33 ETC 255.50 CLP 125.58

DLA 10.16 RAL 126.92 RAO 6567.6 VEL 11.695 PTH 2.06 VHP 3.526 DPA 14.45 RAP 192.50 ECC 1.2532

L-I TIME INJ LAT INJ L._G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2474.35 -24.91 58.63 347.00 103.93 13 32 34 1874.3 -22.75 50.63

4476.76 8.85 187.55 343.15 62.99 4 42 57 3876.8 5.16 180.81

2195.77 -25.97 37.83 346.69 105.34 14 54 18 1595.8 -23.62 29.63

4230.57 9.83 168.93 342.63 61.63 5 55 10 3630.6 5.96 162.27

1946.43 -28.81 17.91 345.70 _09.24 16 9 50 1346.4 -25.92 9.92

4052.68 12.39 153.90 341.10 57.88 8 49 0 3452.7 8.06 147.48

MID-COURSE EXECUTION ACCURACY ORBIT OETERNIHATION ACCURACY

SGT 1138.2 SGR 2185.5 SG3 1767.8 ST 364.8 SR 353.5 SS 887.3

RRT ,4195 RRF -.99|7 RTF -.4197 CRT -.g172 CRS .6804 CST -.3692

8C.8 2464.1R2S -.1174 R13 -.g847 LSA 937.9 MSA 404.7 SSA 42.g

SG1 2250.6 SG2 1003.3 THA 74.53 EL1 497.4 EL2 103.3 ALF 135.98
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964_

LAUNCH DATE DEC 16 1R64

HELIOCENYRIC CONIC

RL 147.22 LAL .00

RP 226.95 LAP -.43

RC 245.7R2 GL -R.R8

PLAN(TOCENTRIC CONIC

C3 15.425 VHL 3.DZT

LNCH AZNTM LNCH TIN(

90.00 12 58 38

90.00 3 17 57

100.O0 14 24 24

100.00 4 34 52

110.00 13 42 43

110.00 5 33 2

FLIGHT Till[ 240.00 ARRIVAL DATE AUG 13 19S5

DISTANCE 527.780 EARTH TO MARS

LOt. 84.08 VL 32.997 GAL 4.68 AZL 91.17 HCA 156.58 SNA 185.62 ECC .22257 INC 1.1716 vl 30.265

LOP 242.66 VP 21.339 GAP -1.37 AZP 88.91 TAL 26.21 TAp 184.79 RCA 144.46 AlSO 227.17 V2 24.235

GP 17.94 ZAL 43.46 ZAP 120.10 ET$ 167.80 ZAE 151.96 ETE 137.86 ZAC 106.17 ETC 255.47 CLP 121.81

DLA 9.06 RAL 126.53 RAD 6567.6 VEL 11.697 PTH 2.06 VHp 3.493 DpA 15.67 RAp 192.51 ECC 1.2559

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH ZNJ TINS PO CST TIM INJ 2 LAT INJ Z LONG

2439.01 -24.31 56.22 346.27 104.99 13 39 17 1839.0 -22.01 46.30

4513.53 9.97 189.65 342.80 63.36 4 35 11 3913.3 6.52 182.87

2162.39 -25.35 35.95 345.94 106.39 15 0 26 15_.4 -22.86 27.63

4265.19 10.94 170.89 342.29 62.01 5 45 58 3665.2 7.11 164.20

1R17.29 -28.14 15.90 344.91 110.26 16 14 40 1317.3 -25.12 8.03

4083.04 13.49 155.58 340.79 56.29 6 41 5 3483.0 9.20 149.11

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2145 TRA -.4993 TC3 .9199 9AU .5962 SGT 1077.3 SGR 2349.1 SG3 1901.8

RDE -.1114 RRA .68_ RC3 2.6908 FAU .41865 RflT .ZSTZ W -.9934 RTF -.2857

FOE -.5717 FRA-6.5478 FC-23.4964 BSP 8146 _ 2583.4 R23 -.069R R13 -.9910

BIDE .2417 BRA .8465 BC3 2.8427 FSP 6139 SGI 2373.1 $62 1021,1 THA 80.77

LAUNCM DATE OEC 16 1964 FLIGHT TII4E 242.00

HELIOCENTRIC C_NIC DISTANCE 531.702

RL 147.22 LAL .DO LOL 64.08 VL 32.986 GAL 4.68 AZL 91.32 HCA 159.63 SklA

RP 226.56 LAP -.49 LOP 243.71 VP 2t.373 GAP -1.67 AZP 88.76 TAL 26.25 TAP

R_ 245.534 GL -11.13 _ 19.04 ZAL 43.63 ZAP 116.21ET9 167.95 ZA( 149.82 ETE

PLAN[TOCENTRIC CONIC

C3 15.487 VHL 3.935 DLA 7.84 RAL 126.|4 gAD 6567.6 Vl[L 11.699 PTH 2.06 VHP

LNCH AZMTN LNCM TIN( L-I TIN( lNJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TINE

90.00 13 6 36 2400.71 -23.61 53.93 345.52 106.11 13 46 39

90.00 3 6 4R 4553.44 11.19 191.97 342.49 63".92 4 22 41

100.00 14 51 46 2126.16 -24.63 33.10 345,18 107.49 15 7 12

100.00 4 24 22 4303.22 12.15 173.07 341.99 6_.48 5 36 5

110.00 15 48 39 1885.59 -27.39 15.76 344.11 111.32 16 20 3

110.00 5 23 59 4116.56 14.68 157.44 340.53 58.79 6 32 35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2177 TRA --.5593 TC3 .?129 BAU .6145 KT 1040.1SGR 2526.5 K3 1831.8

ROE -.0696 RRA .7548 RC3 2.9611FAU .42464 RRT .1273 RRF -.9947 R11 r -.1245

FOE -.6307 FRA-6.7692 FC-29.7375 BSP 8662 $68 2732.2 R23 -.0276 R13 -.9943

BIDE .2286 BRA .9372 BC3 2.9690 FS4P 6243 SGI 2530.7 SG2 1029.9 THA 86.40

ORBIT DETERNINATION ACCURACY

ST 383.8 Sit 349.6 Ss 926.3

CRT -.DG64CRS .7256 CST -.5154

LSA 975.3 MSA 418.2 SSA 38.7

EL1 502.0 EL2 132.6 ALF 138.07

ARRIVAL DATE AUG 15 1965

EARTH TO MARS

185.68 ECC .22200 INC 1.3239 vl 30.263

185.98 RCA 144.46 APO 226.90 V2 24.277

139.17 ZAC 107.06 ETC 255.44 CLP 120.01

3.465 DPA 16.97 RAp 192.15 ECC 1.2549

PO CST TIM INJ Z LAT INJ 2 LONG

1800.7 -21.17 45.80

3953.4 7.58 185.15

1526.2 -22.01 25.28

3703.2 8.36 166.32

1285.6 -24.23 6.00

3516.6 10.43 150.91

ORBIT DETERMINATION ACCURACY

ST 400.9 SR 354.5 SS 978.6

CRT -.7914 CRS .7844 CST -.2580

LSA 1020.3 NSA 430.6 $SA 34.6

EL1 507.0 EL2 171.4 ALF 139.43

LAUNCH DATE DEC 16 1964 FLIGHT TII4E 244.00

HELIOCEMTRIC CONIC

RL 147.22 LAL .00

RP ZR6.1T LAP -.49

RC 24T.ZS6 GL -12.54

PLAN(TOCEMTRIC CONIC

C3 15.575 VHL 3.947

LNCH AZll4TM LNCM TIME

90.00 13 15 26

90.00 2 54 45

100.00 14 39 52

1OO.00 4 13 O

110.00 15 55 I1

110.00 5 14 10

ARRIVAL DATE AUG 17 1965

DISTANCE 535.634 EARTH TO MARS

LOL 64.08 VL 32.981 GAL 4.68 AZL 91.49 HCA 160.69 SMA 165.55 ECC .22146 INC 1.4932 Vl 30.265

LOP 244.77 Vp 21.409 GAP -1.97 AZ1P 88.59 TAL 26.28 TAp 166.97 RCA 144.46 Apo 226.64 V2 24.316

GP 20.23 ZAL 43.87 ZAp 116.29 [T$ |68.13 ZA( 147.60 ST( 140.31 ZAC 108.08 ETC 255.39 CLP 118.17

DLA 6.50 RAL 125.73 RAD 6567.6 VEL 11.703 PTH 2.06 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME

2359.05 -22.79 50.85 344.78 107.27 13 54 45

4597.66 12.50 194.55 342.23 64.38 4 11 22

2066.72 -23.80 30.46 344.42 108.64 15 14 39

4345.22 13.45 175.50 341.75 63.05 5 25 25

1851.00 -26.50 11.45 343.30 112.43 16 26 2

4153.70 15.98 159.54 340.52 59.37 6 23 24

3.445 DPA 18.36 RAP 192.01ECC 1.2565

PO CST TIM INJ 2 LAT IMJ 2 LONG

1759.1 -20.21 43.12

3997.7 8.95 167.67

1486.7 -21.04 22.76

3?45.2 9.73 168.69

1251.0 -23.22 3.82

3553.7 11.79 152.93

ORBIT DETERMINATION ACCURACY

ST 416.9 SR 373.7 SS 1044.6

CRT -.6855 CRS .9485 CST -.2073

LSA 1099.4 MSA 441.6 SSA 30.5

EL1 514.7 EL2 220.4 ALF 139.54

DIFFERENTIAL C_RRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .2105 TRA -.6165 TC3 .5021 BAU .6500 $GT 5033.9 SGR 2719.9 $63 1854.8

ROE -.0194 RRA .8337 RC3 3.0808 FAU .42905 RRT -.0507 RRF -.9958 RTF .0543

FDE-l.1209 FflA-6.9753 FC-23.9465 BSP 9275 $68 2909.8 R23 .0047 R13 -.9959

ROE .2193 6RA 1.0568 6C3 3.1215 F9P 6319 SGI 2720.5 _;2 1032.4 THA 91.29

LAUGH DATE DEC 16 1964 FLIGHT TIN[ 246.00

HELIOCENTRIC CQN|C DISTANCE 539.577

RL 147.22 LAL .00 LOL 84.08 VL 32.974 GAL 4.67 AZI. 91.66 HCA 161.75 SNA

RP 225.79 LAP -.53 LOP 245.63 V1P 21.446 GAP -2.26 AZP 88.40 TAL 26.29 TAP

RC 246 959 GL -14.09 GP 21.53 ZAL 44.19 ZAP 114.35 ET6 168.35 ZN[ 145.29 ETE

PLAN(TOCENTR I C CONIC

C3 15.697 _ 3.R62 DLA 5.00 RAL 125.30 RAO 6567,6 V[L 11.708 PTH 2.06 VHp

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 13 25 8 2313.58 -21.84

90.00 2 41 39 4e46.64 13.93

100.00 14 48 50 2043.62 -22.94

100.00 4 0 37 43R1.84 14.97

110.00 16 2 28 1813.15 -25.49

110.00 5 3 26 4195.07 17.40

DIFFERENTIAL C_NRECTION6

TOE .2142 TRA -.6939 TC3 .2809 BAU .6919

ROE .0399 ImA .9202 RC3 3.2851 FAU .43107

F0(-1.4334 FRA-7.1544 FC-23.775l 6SP 10019

BIDE .2178 BRA 1.1465 BC3 3.2971 FSP 6381

ARRIVAL DATE AUG 19 1965

EARTH TO MARS

185.43 ECC .22096 INC 1.6820 vl 30.263

188.04 RCA 144.46 APO 226.40 V2 24.360

141.29 ZAC 109.17 ETC 255.34 CLP 116.31

3.433 DpA 19.86 RAp 191.91 ECC 1.2583

INJ LONG INJ RT A$C INJ AZNTH INJ |IME PO C3T TIN INJ 2 LAT INJ 2 LONG

47.95 344.02 108.48 14 3 42 1713.6 -19.11 40.24

|97.44 342.04 65.09 3 59 5 4046.G 10.45 190.48

27.62 343.65 109.83 15 22 54 1443.6 -19.93 20.04

178.24 341.57 63.77 5 13 49 3791.6 11.23 171.34

8.97 342.49 113.59 16 32 42 1213.2 -22.09 1.48

161.90 340.18 G0.10 6 13 23 3595.1 13.29 155.20
<

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1063.5 SGR L_926.4 SG3 1867.3 ST 429.7 SR 412.3 SS 1122.5

RRT -.2342 RRF -.9966 RTF .2382 CRT -.5698 CRS .9050 CST -.1735

SG8 3113.6 R23 .0290 R13 -.9g62 LSA 1192.5 NSA 448.0 SSA 26.T

S&I 2938.5 SG2 1029.6 THA 95.55 EL1 527.8 EL2 275.9 ALF 137.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CONIC

8L 147.22 LAL .00

RP 225.38 LAP -.58

RC 260.843 GL -tS.SZ

PLANETOCENTRIC CONIC

C3 15.883 VHL 3,983

LNCH AZNTH LNCH TIM(

90.00 13 35 52

9o.oo 2 27 16

100.00 14 58 46

100.00 3 47 3

110.OO 16 10 35

84.08 VL 32.968 GALLOL

LOP 246.g0 VP 21.484 GAP -2.55 AZP 88.19 TAL 26.29 TAp 189.10 RCA 144.47 Apo 226.19

GP 22.95 ZAL 44.62 ZAP 112.38 (T8 168.80 ZAE 142.91 ET( 142.14 ZAC 110.37 ETC 255.28

FLIGHT TIM( 248.00 ARRIVAL DATE AUG 21 1965

DISTANCE §43.529 EARTH TO MARS

4.66 AZL 91.89 HCA 162.81SMA 185.33 ECC .22048 INC 1.8937 Vl 30.263

V2 24.402

CLp 114.42

DLA 3.33 RAL 124.85 RAD 6567.6 VEL 11.715 PTH 2.06 VHP 3.430 OpA 21.47 RAP 191.86 ECC 1.2611

L-I TIM( IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2263.75 -20.73 44.62 343.27 109.73 14 13 36 1683.7 -17.85 37.13

4701.26 15.47 200.71 541.94 65.98 3 45 37 4101.3 12.09 193.66

1996.56 -21.71 24.56 342.88 111.07 15 32 3 1396.4 -18.65 17.10

4446.87 16.42 181.33 341.49 64.66 5 1 7 3843.9 12.87 174.34

1771.61 -24.33 6.30 341.68 114.79 16 40 7 1171.6 -20.78 358.95

110.00 4 51 44 4241.40 18.95

DIFFERENTIAL CCRRECTIO_I8

TOE .20SO TRA -.7568 TC3 .0560 BAU .7421

ROE .1130 RRA 1.0165 tiC3 3.4987 FAU .43135

FDE-l.7871 FRA-7.320T FC-23.5405 8SP 10831

8DE .2341 8fiA 1.2688 8C3 3.4991 FSP 6382

LAUNCH OAT( DEC 16 1964

HELIOCENTRIC C(:NIC

164.60 34q.12 61.00 6
MIO-COURS(EXECUTIONACCURACy
S;T 1130.3 SrA 3154.0 SG3 1872.2
RRT -.4DOS RRF -.9974 RTF .4044

S_B 3350.4 RZ3 .0458 813 -.9963

SGt 3190.1 SG2 1024.0 THA 99.11

2 25 3641.4 14.94 157.78

ORBIT DETERMINATION ACCURACY

ST 440.4 88 476.7 SS 1219.7

CRT -.4569 CRS .9471CST -.1523

LSA 1304.8 MSA 453.8 SSA 23.1

EL1 555.0 (L2 356.5 ALF 130.08

FLIGHT TIME 250.00 ARRIVAL DATE AUG 23 1966

OISTANCE 547.492 EARTH TO MARS

RL 147.22 LAL .DO

RP 224.99 LAp -.59

RC 252.307 GL -17.76

PLAN_T_ENTRIC CONIC

CS 16.090 VHL 4.011

LNCH AZ1NTH LNCH TIN(

80.00 13 47 50

90.00 2 11 28

100.00 15 9 51

100.00 3 32 3

110.00 16 19 39

110.00 4 38 44

LOL 84.08 VI. 32.962 GAL 4.65 AZI. 92.13 HCA 163.88 SMA 185.23 ECC .22003 INC 2.1337 vl $0.263

LOP 247.97 VP 21.523 GAP -2.83 AZP 87.95 TAL 26.27 TAp 190.14 RCA 144.47 APO 225.99 V2 24.444

GP 24.50 ZAL 45.17 ZAP 110.39 ET8 168.89, ZAE 140.44 ETE 142.87 ZAC 111.70 ETC 255.19 CLP 112.51

DLA 1.46 RAL 124.36 RAD 6567.6 VEL 11.725 PTH 2.07 VHP 3.437 DpA 25.20 RAp 191.87 ECC 1.2646

L-! TIM( INJ LAT INJ LOIG |NJ RT ASC INJ AZMTH |NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2208.86 -19.43 41.12 342.54 111.01 14 24 58 1608.9 -16.40 3S.75

47G2.58 17.13 204.45 341.95 67.10 3 30 46 4162.6 13.88 197.27

_944.30 -20.40 21.25 342.13 112.34 15 42 15 1344.3 -17.19 1S.93

4502.37 18.09 164.87 341.51 65.79 4 47 5 3902.4 14.66 177.75

1725.82 -22.99 3.42 340.88 116.02 16 48 25 1125.8 -19.31 366.22

4293.61 20.64 167.70 340.19 62.13 5 50 18 3693.6 16.75 160.74

DIFFERENTIAL CCRRECTION$

TDE .1880 TRA -.8372 TC3 -.1751 BAu .7989

ROE .1994 RRA 1.1266 RC3 3.7098 FAU .42841

FDE-2.1S4T FRA-7.4428 FC-23.0517 B_P 11785

80E .2741 BRA 1.4057 8C3 3.7140 FSP 6363

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_eT 1234.1 _ 3395.6 8G3 1862.2 ST 448.5 98 567.7 SS 1326.8

RRT -.5411 RRF -.9979 RTF .5449 CRT -.5819 CRS .9726 CST -.1601

3612.9 823 .0572 813 -.9963 LSA 1441.0 MSA 455.0 SSA 19.9

8G1 3467.0 $G2 1016.5 THA 102.19 EL1 613.4 EL2 383.5 ALF 119.01

LAUNCH DATE DEC 16 1964 FLIGHT TIME 252.00 ARR%VAL DATE AUG 25 1g65

HELIOCENTRIC CONIC

8L 147.22 LAL .00

RP 224.60 LAP -.63

RC 253.951 GL -19.93

PLAN(TOCENTRIC CONIC

C3 16.396 VHL 4.049

LMCH AZMTH LNCH TIME

90.00 14 1 14

gO.DO 1 53 39

100.00 15 22 17

100.00 3 15 18

110.00 18 29 50

110.00 4 24 14

LOt. 84.08 VL

LOP 249.04 vP

GP 26.21 ZAL

DISTANCE 551.465 EARTH TO MARS

32.957 GAL 4.64 AZL 92.41HCA 164.95 SMA 185.14 ECC .21980 INC 2.4077 vl 30.263

21.565 GAP -3.11AZP 87.67 TAL 26.23 TAp 191.18 RCA 144.49 APO 225.60 vZ 24.486

45.87 ZAP 108.38 ETS 169.24 2AE 137.89 ETE 143.49 ZAC 115.18 ETC 255.09 CLP 110.58

DLA -.64 RAL 123.81 RAD 6567.7 VEL 11.758 PTH 2.07 VHp 3.458 DPA 25.07 _Ap 191.96 ECC 1.2698

L-I TIME lMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ Z LONG

2148.05 -17.90 37.51 341.84 112.31 14 37 2 1548.0 -14.72 30.08

4832.00 18.91 208.76 342.11 68.53 5 14 11 4232.0 15.83 201.44

1886.83 -18.87 17.66 341.41 113.63 15 55 45 1286.6 -15.51 10.47

4568.65 19.89 188.97 341.69 67.21 4 31 26 3968.7 16.63 161.69

1675.16 -21.45 .30 340.10 117.28 16 57 45 1075.2 -17.62 353.26

4352.69 22.48 171.32 340.41 63.55 S 36 46 3752.9 18.75 164.17

DIFFERENTIAL C_RRECTIONS

TOE .1612 TRA *.9278 TC3 -.4118 BAU

ROE .3024 RRA 1.245T

FDE-2.5342 FRA-T.SOS5

80E .342T BRA 1.5631

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 224.21 LAp -.88

RC Z55.578 GL *22.38

PLANETOCENTRIC CONZC

C3 16.814 VI'IL 4.101

LNCH AZNTH LNCH TIM[

90.00 14 18 24

gO.D0 I $3 37

tOO.DO 15 SS 21

100.00 2 58 22

110.00 16 41 22

liD.D0 4 7 SO

DIFFERENTIAL CORRECTIONS

TOE .1293 TRA-1.0213

ROE .4342 RRA 1.3868

FDE*Z.g812 IrRA-7.5579

BO[ .4531 8RA 1,7221

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.8617 SGT 1373.4 8GR 3648 .g SG3 1834.2 ST 456.2 SR 886.9 99 1442.S

RC3 3.9095 FAU .42155 RRT -.6529 RRF -.9983 RTF .6565 CRT -.3588 CRS .9865 CST -.2014

FC-22.2581 8SP 12910 SGB 3898.8 R23 .0648 R13 -.9963 LSA 1598.0 MSA 453.2 SSA 17.1

8C3 3.9312 FSP 6332 8G1 3766.3 SG2 1007.8 THA 104.90 EL1 715.9 (LZ 408.0 ALF 110.07

FLIGHT TIM( 254.00 ARRIVAL DATE AUG 27 1965

DISTANCE 555.445 EARTH TO MARS

LOt. 84.08 VL 32.953 GAL 4.62 AZL 92.72 HCA 166.02 SMA 185.07 ECC .21920 INC 2.7241 vl 30.263

LOP 250.12 VP 21.604 GAP -3.37 AZP 87.36 TAL 26.18 TAp 192.20 RCA 144.50 APO 225.65 V2 24.527

GP 28.08 zAL 46.74 ZAP 106.37 ET8 169.63 zAE 136.25 ETE 144.03 ZAC 114.82 ETC 254.95 CLP 108.63

DLA -3.02 RAL 123.20 RAD 6567.7 VEL 1t.756 PTH 2.07 VHP 3.493 DpA 27.09 RAp 192.17 ECC 1.2767

L-I TIME INJ LAT INJ tONG INJ fiT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2080.26 -16.10 33.16 341.20 113.61 14 51 S 1480.3 -12.7T 26.06

4911.33 20.81 213.80 342.46 70.35 2 SS 28 4311.3 17.95 206.30

1822.41 -17.07 13.74 340.74 114.92 16 6 43 1222.4 -13.57 6.69

4644.42 21.81 193.78 342.06 69.03 4 13 46 4044.4 18.76 186.31

1618.88 -19.65 356.92 339.37 118.55 17 8 20 1018.9 -15.69 350.04

4420.71 24.48 175.58 340.84 65.36 S 21 31 3820.Z 20.94 168.21

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TCS -.6319 BAU .9344 SGT 1660.8 STA_ 3934.9 883 1796. O ST 465.5 SR 646.8 8S 1581.3

RC3 4.1082 FAU .41234 RRT -.7319 RRF -.9887 RTF .7350 CRT -.3590 CRS .9938 CST -.2546

FC-21.2307 BSP 14056 8G8 4222.2 R23 .0681 813 -.9964 LSA 1796.8 MSA 453.3 9SA 14.4

BC3 4.1566 FSP 6186 861 4101.9 882 1000.6 THA 106.93 EL1 868.5 EL2 425.6 ALF 104.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH DATE DEC tS 1954 FLIGHT TIN| 256.00 ARR|VAL DATE AUG 29 I9S5

NELiOC(HT_IC CONIC

RL 147.22 LAL .00

RF 223.92 LAF -.92

RC 25T.180 GL -25.15

PLANETOCENTRIC CONIC

C$ 17,$98 VHL 4.170

LNCH AZNTH LNCH T|ME

90,00 14 33 49

90,00 1 10 38

100.00 15 52 29

100,00 2 34 40

110.00 14 54 32

110.00 3 42 5

DISTANCE 559.436 EARTH TO MARS

LQt. 84,08 VL 32.049 GAL 4,80 AZL 95,09 HCA 167.10 SMA 185.00 ECC .21882 INC 3.0920 vt 30.263

LQP 251.20 VP 21.645 GAP -3.84 AZlP 89.99 TAL 26.11 TAp 195.Zl RCA 144.52 APO 225.48 VZ 24.569

GP 30.18 ZAL 47.03 ZAP 104.35 ET3 170.10 ZAE 132.52 ETE 144.49 ZAC 116.65 ETC 254.78 CLP 106.68

DLA -S,?O RAL 122,51 RAID 4857,7 V(L 11,780 PTH 2,08 VHp 3.547 DPA 29.29

L-I TIN( INJ LAT INJ LONG ;NJ RT AS( INJ AZNTH INJ TIN( PO CST TIM

2004.02 -13,9T Z8,S? 340,67 114,89 15 T 13 1404.0

$003,04 22,79 219,80 343,08 72,73 2 )4 1 4403.0

1750.31 -14.95 9.43 340.18 116.19 16 21 36 1150.3

4731.98 23.03 t99.50 342.71 71.40 3 53 32 4132.0

1555,98 -17,58 353.23 358,73 119,81 17 20 28 956,0

4499.07 29.60 t80.67 341.57 67.70 5 4 5 3899.1

RAp 192.50 ECC 1.2862

INJ 2 LAT INJ 2 LONG

o10.50 21.61

20.21 212.07

-11.31 2.53

21.07 191.79

-13.47 346,52

25.34 173.03

DIFFERENTIAL CCRRECTION8

TDE .0842 1_A-1.1_0 TC3 -.l_ST BAU 1.0595

RDE .599T RNA 1.5515 RC3 4.ZtOD FAU .3_8

FDE-3.4116 FRA-7.5645 FC-1R,IR99 RSP 15232

ROE .4058 BRA l.RtTD 8C5 4.3750 FSP 5i49

LAUNCH DATE DEC 16 11HE,4

_ELIOCENTRIC C(_IC

RL 147.22 LAL .00

RP 223,44 LAP -,72

RC 259.Tt3 _ -28.3D

PLANETOCENTRIC CCNIC

CS 18.165 VNL 4.264

LNCH AZNTH LNCH TIN(

90.00 14 54 11

90.00 0 43 47

100.00 16 11 16

100.00 2 9 23

110.00 17 R 49

110.00 5 27 19

DIFFERENTIAL CORRECTIONS

TOE .0225 TRA-1.R444 TC5-1.0420 RAU 1.1071

ROE .0055 RttA 1.7432 RC3 4.4534 FAt/ .38214

FDE-3.DSGR FRA-T.5006 FC-10.1143 BIP 19512

DO( ,9050 _k 2.141R_3 4.3342 FIND 5648

NID-COUR|M[ EXECUTIGN ACCURACY OIqBIT DETERNINATION ACCURACY

$GT 1710.9 _ 4251.3 $413 1742.0 ST 481.1AR 1050.4 SS* 1734.S

RRT -,7912 RRF -,_J)90 RTF ,7938 CRT -.4090 CRS ,9975 CST -.3414

4582.9 223 .0690 RI3 -.9966 LSA 2034.6 NSA 451.9 SSA 12.1

IM11 4473.4 SG2 994.3 THA 108.61 ELI 1072.5 EL2 430.0 ALF 102.69

FLIGHT TIN( 258,00 ARRIVAL DATE AUG 31 1965

DISTMRCE 563.434 EARTH TO NARS

LOL 84.08 VI. 32.945 GAL 4.58 AZL 93.53 HCA 168.18 SMA 184.94 ECC .21846 INC 3.5290 Vl 30.263

LOP 252,2R VP 21,667 GAP -3.89 AZP 86,55 TAL 26,03 TAp 194.21 RCA 144.54 APO 225.35 V2 24.611

GP 32.4G ZkL 49.18 ZAP 102.33 ET$ 170.64 ZNE 1L_.TO ETE IA4.69 ZAC 118.69 ETC 254.56 CLF 104.69

DLA -8.75 Rid. 121.69 RAD 6S67.7 V(L 11.814 pTH 2.09 VHp 3.625 DPA 31.67

L-I TIN( INJ LAT INJ LONG lNJ RT ASE INJ AZMTH INJ TIN( PO CST TIN

1917.28 -11.42 23.47 340,51 116.06 15 26 8

5110.61 24.TJ 227.05 344.05 75.24 2 0 57

1668.57 _12.44 4.66 339.76 117.40 16 39 5

4034.53 25.88 206,42 343.73 74,49 3 29 57

1405.23 -15.12 349,20 350,64 121.03 17 34 34

4590.62 2D.RZ 186.87 342.69 70.76 4 43 50

NIO-COURSE ELOCUTION ACCURACY

SGT 1911.2 HAl 4591.6 $63 1665.5

RRT -.6340 RIIF -.11992 RTF .8363

_dl 49T3.5 223 .0804 213 -.9969

68_ 4174.4 _ ROT.t TH& 110.05

RAP 193.01 ECC 1,2992

INJ 2 LAT 1NJ 2 LONG

1317,3 -7,82 16.64

4510.6 22.59 219.07

1068.6 -8.67 337.90

4234.5 23.50 199.43

885,2 -lO.RO 342.64

3990.6 25.92 178.99

ORBIT DETERNINATION ACCURACY

ST 509.1 M 1299.9 SS 1890.1

CRT -,5002 CRS ,9989 CST -.4542

LSA 2306,4 MSA 449,S $$A 10,0

EL! 1327,6 EL2 431,6 ALF 102.42

LAUNCH DATE DEC 16 1964 PLIGHT TIN( 260,00 ARRIVAL DATE SEP Z I965

HELIOCENTRIC CDNIC

9L 147.22 LAL .00

9P 223.05 LAp -.T5

tiC 260,$26 GL -31.90

CLAt_T_.ENTRIC CONIC

C3 19,305 VHL 4.394

LHCH A2MTH LNCH TIN(

gO.00 15 16 39

90,00 0 11 35

100.00 19 33 44

100.00 1 39 11

110.00 IT 27 52

110.00 S 1.31

DISTANCE 567.444 EARTH TO MARS

LOL 84.08 VL 32,942 GAL 4,56 AZL 94.05 HCA 169.26 _I4A 184.89 ECC .21815 INC 4.0541 vl 50.265

LOP 253.37 VP 21.731 GAP -4,14 AZ1P 86.02 TAt, 25.93 TAp 195.19 RCA 144.56 APO 225.62 VZ 24.653

GP $5.01 ZAL 50.64 ZAP 100.37 ET$ 171.26 ZAE 126.77 ETE 145.24 ZAC 120.69 ETC 254.27 CLp 102.49

DLA -12,22 RAL 120,72 RAD 6567,8 V(L 11.861 PTH 2.10 VHP 3,754 DPA 34.66

L-I TIM( INJ LAT 1NJ LONG ]NJ RT A3¢ IMJ AZMTH IHJ TIN( PO CST TIM

1616,84 04,36 17.66 340,23 117,15 15 49 55 1216,6

5239.16 26.62 236.01 345.46 79.96 I 36 54 4639.2

1574.56 -9.44 359.29 339.65 118.50 16 59 56 974.6

4956.62 2T.O2 214.98 345.22 78.69 3 I 47 4356.T

1405,01 -12.26 344,75 337.97 122.16 17 51 17 805.0

4699.01 31.00 194.55 344.36 74.82 4 19 50 4099.0

RAp 193.74 ECC 1.5177

INJ 2 LAT INJ 2 LONG

-4.65 10.97

24.96 227.74

-5.56 352.65

25.96 206.GT

-7.93 338.34

28.61 196.17

DIFFERENTIAL C_RRECTION8

TOE -.0549 TRA*t.STST TC3-1.2066 BAU 1.2049

ROE 1.0599 WItA 1,9654 RE3 4.5101 FAU .35680

FOE-4.2606 FRA-7.33T4 FC-16.0107 OSP 17966

BIDE 1.0613 BRA 2.35t10 DC3 4.4607 FSP 5292

MID-COURSE ExECuTION ACCURACY

$GT 2121.0 SGR 4949.2 $63 1561.5

RRT -,6683 _ -,9994 RTF ,8703

5384.5 223 .04_7 RL3 -,9972

SGI 5293.9 SG2 983.6 THA 111.18

LAUNCH DATE DEC 16 1984 FLIGHT TIME 262,00

ORBIT DEIEMlIMA1109 ACCURACY

ST 556.2 SR 1594.8 SS 2032.0

CRT -.6043 CRS .9995 CST -.5791

LSA 2604.1MSA 447.6 SSA 8.3

EL| 1632.6 EL2 452.9 ALF 102.82

ARRIVAL DATE SEP 4 1965

EARTH TO MARS

4.6975 vl 30.263

225.11 v2 24.695

253.08 CLP 100.70

194.77 ECC 1.3443

INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

16 17 33 1097.1 -.80 4.27

24 57 32 4797.2 27.07 238.82

17 25 56 663.6 -1.63 346.55

2 26 59 4505.8 28.22 217.17

16 11 41 712.7 -4.44 333.46

3 50 39 4229.6 31.23 193.43

ORBIT DETERMINATIOR ACCUNACY

ST $29.7 $R 1945.2 SS 2154.1

CRT -.7063 CRS ,9996 CST -.6920

LsA 2936.2 MsA 446.3 ssA S.8

EL1 1998,0 ELI 434,0 ALF 103.53

H(LIO¢ENTNIC r._lRIC DISTANCE 571,439

RL 147.22 LAL ,OO _ 84,08 VL 32,940 GAL 4,54 AZL 94,70 HCA 170,35 SNA 18.4,85 ECC ,21782 INC

RP 222.66 LAP *.79 LOP 254.46 VP 21.774 GAP -4.39 AZP 85.37 TAL 25°62 TAp 196.17 RCA 144.59 APO

RC E81.6_9 _t. -36.01 _ 37.88 ZAL 32.06 2AP 90.4_ ETS tTt.RR ZN[ 123.74 (TE 145.55 ZAC 123.56 ETC

pLAN[TOCE1MTRIC CONIC

C3 Z0.923 VNL 4,574 DLA -16.17 RAL 119,54 RAD 6567,9 V[L 11,9L_1 PTH 2,12 VHp 3,886 DpA 37.08 RAP

LNCH A_TI4 LI_H TIME L-I TIME INJ LAT

90.00 15 49 19 1697.14 -4.98

90.00 25 27 35 539?.23 27.99

100.D0 17 1 34 14413.82 *5.72

100.00 1 1 53 $105.70 29.35

110.00 17 49 48 1312.74 -8.1T

110.00 2 30 9 4R29,62 32.93

OIFFERENTIAL CCNRECTIONS

TOE -.1556 TRA-l.5272 TC3-1.3332 DAU 1.3134

ROE 1,3638 RRA R.2341RC3 4.5023 FAU .32990

FD[-4,$110 FRA-?,OTRR FC-13,6503 D3P 11511

DO( 1.3926 DRA 2.7062 DCS 4.6999 FSP 4037

INJ LONG ]NJ RT AS(: INJ AZNTH

10.D2 340.64 117.97

247.37 347.45 85.49

353.10 339.98 119.38

225.79 347.31 84.98

339.76 338.09 123.15

204.24 346.73 80.25

RID-C.GURSE EXECUTION ACCURACY

SGT 234).6 _ 3354.T SG3 1431.6

RRT -.$03D _ -.9995 RTF .6948

5R2G,D 223 ,0641 213 -,9974

SG1 5743,9 S&2 979.6 THA 112.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ OEC 16 1964

HELIOCENTRIC CC_IIC

RL 147.22 LAL .00

RP 222.28 LAP -.82

RC 283.392 _L -40.71

PLANETOCENTRIC CONIC

C3 23.328 VHL 4.830

LHCH AZMTH LNCH TIME

90.00 16 30 43

80.00 22 34 20

100.00 17 38 24

100.00 D 15 15

110.00 18 17 39

110.00 1 50 30

FLIGHT TIME 264.00 ARRIVAL DATE SEP 6 1965

DISTANCE 575.482

LOt. 84.08 VL 32.938 GAL 4.51 AZL 95.51 HCA 171.43

LOP 255.55 VP 21.819 GAp -4.62 AZP 84.56 TAL 25.70

GP 41.02 ZAL 55.36 ZAP 96.56 ETS 172.81 ZAE 120.60

DLA -20.66 RAL 118.06 RAO 6567.9 VEL 12.029 pTH 2.15

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

1545.42 .30 2.44 341.92 118.32

5601.61 28.17 262.30 349.88 92.96

1326.95 o1.17 345.56 341.10 119.87

5293.31 29.86 239.84 349.95 91.44

1203.95 -4.78 333.99 338.86 123.89

4991.07 34.10 216.68 349.91 87.52

EARTH TO MARS

SMA 184.82 ECC .21752 INC 5.5051 vl 30.263

TAp 197.13 RCA 144.61APO 225.02 V2 24.737

ETE 145.84 ZAC 126.44 ETC 253.37 CLP 98.72

VHp 4.097 DpA 40.13 RAP 196.16 ECC 1.3839

%NJ TIRE PO CST TIM %NJ 2 LAT INJ Z LONG

16 36 28 945.4 4.09 355.80

24 7 41 5001.6 28.29 253.63

18 0 31 727.0 2.81 339.04

1 41 30 4695.3 29.74 231.03

18 37 43 604.0 -.29 327.78

3 13 41 4391.1 33.58 Z07.52

OIFFERENTIAL CCIRRECTIO(MS

TOE -.2838 TRA-1.7049 TC3-1.4052 BAU 1.4356

ROE 1.8013 RRA 2.5660 RC3 4.3836 FAU .29533

FOE-4.8633 FRA-8.7023 FC-10.9604 BSP 21046

DOE 1.8233 BRA 3.0808 803 4.6033 FSP' 4273

MID-COURSE EXECUTION ACCURACY

SGT 2574.5 8GR 5751.6 SG3 1274.5

RRT -.9115 RRF -.9996 RTF ,9132

SGIB 6301.5 R23 .0610 R13 -.9977

9G1 6225.2 882 977.6 THA 112.79

LAUt4CH DATE DEC 16 1964

ORBIT DETERMINATION ACCURACY

ST 731.8 SR 2332.6 SS 2235.8

CRT -.788._ CRS .9999 CST -.7807

LSA 3296.8 MSA 446.9 SSA 3.5

ELI 2424.8 EL2 436.7 ALF 104.25

HELIOCENTRIC CONIC

RL 147.22 LAL .00 LOt. 84.08 VL

RP 221.89 LAP -.85 LOP 256.65 VP

RC 264.893 GL -46.08 GP 44.53 ZAL

PLANI[TOCENI"RIC CONIC

FLIGHT TIME 266.00 ARRIVAL DATE SEP 8 1965

DISTANCE 579.511

32.936 GAL 4.48 AZL 96.55 HCA 172.52

21.864 GAp -4.86 AZP 93.50 TAL 25.56

58.34 ZAp 94.80 ETS 173.77 ZAE 117.37

EARTH TO MARS

SMA 184.79 ECC .21725 INC 6.5504 vl 30.263

TAP 198.09 RCA 144.64 Apo 224.94 V2 24.779

ETE 146.14 ZAC 129.63 ETC 252.69 CLP 96.74

C3 27.044 VHL 5.200

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 39 23 1313.38 7.71

90.00 21 10 26 618.46 25.18

100.00 18 34 50 1134.34 5.34

100.00 22 57 41 5560.77 27.81

110.00 18 56 2 1067.85 .42

110.00 0 56 54 3200.02 33.53

OIFFERENTXAL CCRRECTION8

TOE -.4387 TRA-_.g124 TC3-1.3990 BAU 1.5665

ROE 2.3281RRA 2.8732 RC3 4.1007 FAU .25348

FDE-4.9172 FRA-6.1518 FC3-8.1144 BSP 22947

BDE 2.3687 BRA 3.5351 BC3 4.3328 FSP 3664

LAUNCH OATE DEC 13 1964

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 221.51 LAp -.68

RC 266.379 GL -52.16

PLANETOCENTRIC CONIC

C3 33.103 VHL 5.754

LNCH AZMTH LNCH TIME

75.69 t7 21 54

104.31 21 ? 36

75.89 17 21 54

104.31 21 7 36

110.00 20 1 40

110.00 23 27 1

OLA -25.75 RAL 116.15 RAO 6568.1VEL 12,183 PTH 2.19 VHP 4.398 DpA 43.41 RAp 198.04 ECC 1.4451

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

349.41 345.14 117.33 18 I 17 713.4 11.32 342.59

306.14 351.87 103.41 21 20 45 18.5 26.77 297.83

334.97 343.85 119.46 18 53 45 534.3 9.22 328.34

259.25 352.52 101.43 24 30 21 4960.8 29.10 250.69

326.88 340.80 124,18 19 13 49 467.9 4.90 320.66

232.94 353.60 97.10 2 23 34 4600.0 34.14 223.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2796.6 $GR 6164.2 SG3 1083.3 ST 852.0 SR 2790.4 SS 2232.0

RRT -.9251RRF -.9996 RTF .9266 CRT -.8435 CRS 1.0000 CST -.8395

SG,B 6769.0 R23 .0579 R13 -.9980 LSA 3645.7 HSA 450.7 SSA 4.5

SGI 6698.0 SG2 977.5 THA 113.29 ELI 2883.8 EL2 442.8 ALF 104.80

FLIGHT TIME 268.00 ARRIVAL DATE SEP 10 1965

DISTANCE 583.544 EARTH TO MARS

LOt. 84.08 VL 32.935 GAL 4.45 AZL 97.95 HCA 173.61 SMA 184.77 ECC .21700 [NC 7.9542 vl 30.263

LOP 257.76 VP 21.909 GAP -5.09 AZP 82.09 TAL 25.42 TAp 199.03 RCA 144.68 Apo 224.87 V2 24.820

GP 48.37 ZAL 61.86 ZAp 93.18 ETS 174.84 ZAE 114.06 ETE 146.48 ZAC 133.18 ETC 251.79 CLP 94.79

DLA -31.46 RAL 113.61RAD 6568.3 VEL 12.429 PTH 2.25 VHp 4.834 DpA 46.87 RAP 200.55 ECC 1.5448

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1378.78 18.14 359.59 351.21 116.15 17 44 53 778.8 21.50 352.29

654.34 18.16 306.04 351.22 116.14 21 18 31 54.3 21.52 298.74

1378.78 18.14 359.59 351.21 116.15 17 44 53 778.8 21.50 352.29

654.34 18.16 306.04 351.22 116.14 21 18 31 54.3 21.52 298.74

859.94 8.31 315.95 345.45 123.28 20 16 0 259.9 12.63 309.52

5509.22 28.58 255.59 356.00 109.60 24 58 50 4909.2 30.98 247.22

DIFFERENTIAL CORRECTIONS

TDE -.6268 TRA-2.1764 TC3-1.3209 BAU 1.7272

ROE 3.0278 RRA 3.5216 RC3 3.6726 FAU .20736

FDE-4.7379 FRA-5.4521 FC3-5.4232 BSP 24498

80( 3.0920 BRA 4.1400 BC3 3.9029 FSP 2905

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3025.8 8GR 6622.3 SG3 871.4 ST 986.3 SR 3260.2 SS 2127.5

RRT -.93§8 RRF -.9997 RTF .9373 CRT -.6795 CRS 1.0000 CST -.8777

SGB 7280.8 R23 .0543 R13 -.9982 LSA 3989.6 MSA 459.0 SSA 3.6

SG1 7214.7 SG2 979.0 TMA 113.61 EL1 3375.8 EL2 453.2 ALF 105.18

LAONCH DATE DEC 16 1964 FLIGHT TIME 294.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 637.337 EARTH

RL 147.22 LAL .00 LOL 84.08 VL 32.952 GAL 3.78 AZL 81.36 HCA 188.45 SMA 185.06 ECC .21445 INC

RP 218.74 LAp -1.27 LOP 272.-44 VP 22.528 GAp -7.53 A ZP 98.55 TAL 21.70 TAp 210.15 RCA 145.37 Apo

RC 284.057 GL 56.77 GP -40.76 ZAL 66.76 ZAP 77.37 ETS 167.80 ZAE 101.27 ETE 188.03 ZAC 45.02 ETC

PLAN[TOCENTRIC CONIC

C3 34.860 VHL 5.904 DLA 69.92 RAL 169.38 RAD 6568.4 VEL 12.499 PTH 2.26 VHP 4.286 DPA -29.91

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TI_E PO CST TIM

11.37 9 25 57 4315.58 -52.11 242.88 127.46 16.42 10 37 63 3715.6

11.37 1 17 57 4829.80 -17.96 250.55 14.94 10.52 2 38 27

21.37 7 10 13 4445.27 -40.39 233.62 84.71 24.91 8 24 19

21.37 4 14 G 4663.08 -26.72 239.64 47.49 21.05 5 31 49

22.95 5 45 34 4550.00 -33.29 235.20 65.51 24.25 7 1 24

157.05 16 12 S3 2797.27 -33.28 95.25 65.49 24.25 16 59 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 6.1130 TRA -.0157 TC3-3.0781 9AU 1.9484 8GT 6957.3 9GR 5341.5 SG3 1076.2

ROE 4.1645 RRA .3609 RC3-2.8289 FAU .27935 RRT .9706 RRF .9991RTF .9636

FOE 9.3512 FRA .8437 FC3-6.9376 DSP 29387 SGB 8771.3 R23 .1780 R13 .9834

8DE 7.3968 BRA .3612 BC3 4.1806 FSP 3855 SGI 8711.0 SG2 1026.6 THA 37.30

TO MARS

8.6390 Vl 30.263

224.74 V2 25.346

252.59 CLP 73.22

RAp 149.86 ECC 1.5737

INJ 2 LAT |NJ 2 LONG

-39.71 236.83

4229.8 -25.82 249.35

3845.3 -47.54 229.03

4063.1 -34.14 236.60

3950.0 -40.51 231.31

2197.3 °40.50 81.35

OROIT DETERMINATION ACCURACY

ST 5953.2 SR 4054,1 SS 3371.9

CRT .9970 CRS-I.0000 CST -.9967

LSA 7931.6 MSA 313.0 SSA 5.2

EL1 7181.2 EL2 261.2 ALF 34.32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 15 tSS4

HELIOCENTRIC CONIC

8L 14T.22 LAL .OO

mP EIG.$R LAP -I.ZR

RC 885.296 GL 55.72

PL AI4E TOCENTR 1C CONIC

C3 30.4R8 VHL 5.316

LNCH AZI4TH LNCH TIME

E6.18 S 36 11

156.$2 15 4R 24

Z6.10 5 $S 11

155.81 15 49 24

29.1R S 36 11

158.91 15 49 ?-4

FLIGHT TIN( IDA.DO ARRIVAL DATE OCT 8 1965

DISTANCE 641.503 EARTH TO MARS

LQL 84.08 VL 38.956 GAL 3.72 AZL 82.23 HCA 189.40 SMA 185.12 (CC .21437 INC 7.7708 vl SO.IS3

LOP 873.60 VP 22.576 GAP -?.69 AZP 07.66 T/_ 21.35 TAP 210.95 RCA 145.45 APO 224.80 VZ 25.$85

GP -$7.35 ZAL S5.41 ZAP 7S.SR ITS 167.53 ZN[ 100.21 ST( 186.20 ZAC 48.16 ETC 253.58 CLP 71.50

DLA 67.14 RAL 155.27 MAD $588.2 V(L 12.321 PTH 2.22 VHp 4.072 DPA -ZS.ST RAP 151.17 ECC 1.5005

L-I TIME INJ LAT INJ 1._6 INJ RT ASC INJ AZI4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ Z LONG

4500.25 054.64 230.57 50.34 28.17 6 51 18 $906.2 -41.39 225.R5

2772.$3 -34.83 84.07 58.36 28.17 16 $5 37 2172.5 -41.59 79.45

4SOl,IS -34.64 230.57 58.34 28.17 6 51 IS $90G.2 -41.59 225.95

2TTR.33 *34.G3 84.07 58.33 28.17 16 $5 $7 2172.5 -41.39 79.45

4SOD.IS -34.84 230.57 58.54 28.17 S 51 18 3906.2 -41.59 225.R5

2772.33 -34.$3 84.07 38.53 28.37 16 35 $7 2172.5 -41.5R 75.45

DIFFERENTIAL CCRRECTIQNS

TO( 5.7404 TRA -.1790 TCS-3.$OIR BAD 1.8864

NO( S.$449 I_A .2341NCS-2.SF_ FAU .30823

FDE 9.T22S FRA ._03 FC_-9.T691 8SP 2_19

DOE 6.7467 BRA .L_I4T BC3 4.8372 FSP 4341

MID-COURSE E_rCUTION ACCURACY ORBIT DETERMINATION ACCURACy

SET 7185.0 SGR 4932.9 $1;3 1217.9 ST 5965.4 SR $688.1SS $559.4

2fit .9728 gl_ .9990 2TF .9865 CflT .9972 CRS-I.0000 CAT -.9970

$68 27t2.1RZ3 ,5824 213 .9825 LEA 7859.4 MSA 293.7 SEA 6.0

_1 8660.4 $4;2 948.2 THA 34.22 EL1 7009.4 EL2 236.0 ALF 31.69

LAUNCH DATE DEC IG 1364 FLIGHT TIRE 298.00

HELIOCENTRIC C(_llC

ML 147.22 LAL .00 LOL 84.08 VL

RIP 216.05 LAP -1.32 LOP 274.78 VP

MC 266.520 64. 51.04 GP -34.31 zAL

PLAN[TOCENTRIC CONIC

C3 27.215 _ 5.21T

LNCH AZMTH LJ4CH TIN[

29.13 5 31 52

150.67 IS $1 40

2'9.13 5 31 52

130.87 IS 31 40

29.13 5 31 52

150.87 IS 31 40

DIFFERENTIAL CCI_RECTIONS

TOE 5.4599 TRA -.3035 TC3-4.1172 BAD 1.8426

RDE S.03SS RRA .1535 flC_-2.9408 FAU .3_78

FOE 9.6005 FRA .49R7 FC-10.4907 BSP L_)340

ROE S.2_6 BRA .3401 8C3 5.0642 FSP 4749

ARRIVAL DATE OCT 10 1965

DISTANCE M5.880 EARTH TO MARS

32.859 GAL 3.66 AZL 82.92 HCA 190.75 SNA 185.18 ECC .21430 INC 7.0848 Vl 30.263

22.f_4 GAP -7,85 AZ1P 9tS.96 TAL 20.98 TAp 215.73 RCA 145.49 APO 224.08 V2 23.485

84.34 zAP 73.47 ETA 167.36 ZA( 98.99 ST( 184.61 ZAC 51.01 ETC 254.54 CLP GR.8S

DLA 64.62 RN. 182.$0 RAO GSGS.I VI[L 18.190 PTH 2.19 VHp 3.924 OPA -23.76 RAP 152.25 ECC 1.4479

L-i TIM( INJ LAT INJ I._ INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LON6

44q_J.28 -35.49 228.21 52,74 31.76 6 46 20 $868.3 -42.57 2_0.95

2754.T4 -35.49 82.99 52.73 31.76 16 17 $5 2154.7 -42.1G 77.74

441MI.28 -33.49 228.21 52.74 31.75 E 48 20 3868.3 -42.17 220.95

2754.74 -38.49 82.SH) 52,73 31.76 16 17 35 2154.7 °42.16 77.74

44(Mm.28 -35.49 228.23 52,74 31.76 6 46 20 3868.S -42.17 220.95

2754.74 -35.49 82._ 52.73 31.78 16 17 35 2154.7 -42.1A T7.74

N|D-CoUNS( (X(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SiT T399.R SiR 4553.6 SG3 1331.5 ST 5980.6 M 3537.$ SS SS56.9

RRT .9743 RM: .9988 R11 r .9880 CRT .9972 CRS-I.0000 CAT -.9972

$C68 8688.5 RLr5 .3871 R|3 .9814 LEA 7758.5 MSA 285.5 SEA S.S

SG| 8644.D SG2 8T7.8 THA 31.31 EL1 6845.S EL2 217.4 ALF 2t).13

LAUNCH DATE DEC 16 1954 FLIGHT TIN( 300.00

HELIOCENTRIC CONIC

RL 147.Z2 LAL .DO LC4. 84.08 YL

RP EtS.T1 LAP -1.34 LOP 275.92 VP

RC 20T.T29 GL 40.70 TeF -$1.S1 ZAL

PLANETOCENTRIC CON|C

C3 24.791 VHL 4.979

LNCH AZ14TH LN_H TIN[

31.83 5 30 39

148.17 15 17 42

$1.88 5 $0 39

148.17 15 17 42

$1.83 5 30 39

140.17 15 17 42

DIFFERENTIAL CCRRECTIONS

TOE 5.1842 TRA -.4148 TC3-4.8459 9AU 1.8229

ROE 2.4131 RRA .0938 RC3-2.9441 FAU .$4603

FOE 9.6812 FRA .5320 FC-12.1120 BSP 29234

DOE 5.SOss ERA .4253 BC3 5.5002 FSP 5011

ARRIVAL OAT( OCT 12 1953

DISTANCE 649.847 EARTH TO MARS

32.965 GAL $.59 AZL 83.47 HCA 191.91 SNA 185.24 ECC .21424 INC 6.5285 Vl 30.263

22.672 GAP -R.0O AZP 96.$9 TAL 20.59 TAp 212.51 RCA 145.56 APO 224.93 V2 25.441

65.51 ZAP 71.62 ETA 167.30 ZAE 97.66 ST( 185.26 ZAC 55.54 [TC 254.94 CLP 60.27

LAUNCH DATE DEC 16 14J_,4

DLA 62.34 RAL ISO.GO MAD $588.0 V[L 12.090 PTH 2.16 VHP 3.822 DpA -21.17 NAP 153.15 (CC 1.4080

L-I TIM1[ IMJ LAT INJ I.(_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIN l_J 2 LAT INJ 2 LONG

4434.68 -$5.99 222.15 48.24 35.01 6 44 34 3834.7 -42.39 216.$6

2742.16 -35.96 82.04 48.22 $5.00 IS S 24 2142.2 -42.$7 78.26

4464.68 -35.99 222.15 48.24 35.01 6 44 $4 _864.7 -42.$9 216.36

2742.16 035.98 82.04 48.22 35.00 16 S 24 2142.2 -42.$7 ?S.2G

4434.68 -35.99 222.15 48.24 $5.0| G 44 34 3864.7 -42.39 216.36

2742.16 -35.98 82.04 48.22 35.00 16 3 24 2142.2 -42.37 76.26

MID-COURSE EX[CUTZON ACCURACy ORBIT DETERMINATION ACCURACY

SGT 7619.0 SGR 4206.2 SG3 1420.4 ST 5975.2 SR 3009.2 SS 3681.7

RRT .9758 RRF .9986 RTF .9695 CRT .9972 CRS-l.O000 CAT -.9972

8702.9 RES .1913 R13 .9804 LEA 7631.3 MSA 277.6 SEA 7.8

SGI 8664.9 SG2 812.7 THA 28.58 EL1 6687.1EL2 201.7 ALF 26.69

HELIOCENTRIC COLIC

RL 147.22 LAL .DO

RP 215.$6 LAP -1.37

RC 268.924 GL 48.63

PLAN[TOCEN'I_IC CONIC

CS 22.900 Vt4L 4.785

LNCM AZI4TH LNCH TIN[

34.26 S $1 25

145.72 IS S 23

34.29 5 31 25

145.72 15 6 23

$4.26 3 $1 25

145.72 IS 6'23

FLIGHT TIN[ 302.00 ARRIVAL DATE OCT 14 1965

DISTANCE 654.064 EARTH TO MARS

LOL 84.08 VL $2.967 GAL 3.52 AZL 53.93 HCA 193.08 SMA 185.31 ECC .21419 INC G.0684 Vl SD.2G3

LOP 277.09 VP 22.720 GAP -8.15 AZP 95.91 TAL 20.20 TAp 215.27 RCA 145.62 APO 225.00 vZ 25.496

GP -29.21ZAL 82.87 ZAp 69.04 ETA 167.28 zAE 96.24 ETE 182.11ZAC 55.80 ETC 255.42 CLP 66.74

DLA 60.27 RN. 159.27 RAD 6567.9 V[L 12.012 PTH 2.14 VHP S.752 DPA -18.06

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIM

4404.58 -36.22 218.41 44.56 37.93 6 44 50 3804.6

2733.43 -36.21 81.24 44.55 $7.92 15 51 56 2133.4

4404.58 -36.22 218.41 44.56 $7.93 6 44 50 3604.6

2733.45 -36.21 81.24 44.55 37.92 15 51 56 2133.4

4404.58 -36.22 218.41 44.56 3T.93 6 44 50 3804.6

2?33.43 -36.21 81.24 44.55 37.92 15 51 56 2153.4

DIFFERENTIAL CCINECTIGN$

TOE 4,9871 TRA -.493t) TC3-5.1506 8AU 1.8089

RDE 2.2725 RRA ,DSOT NCS-2.R953 FAU ,33782

FDE 9.4524 FRA .2184 FC-13.5199 9_P 2957R

80( 5.4503 RRA .49?6 BC3 5.9066 FSP 5244

NAp 153.gs ECC 1.$769

INJ 2 LAT INJ 2 LONG

-42.SG 212.18

-42.$3 75.01

-42.$6 212.18

-42.35 75.01

-42.$6 212.18

-42.$5 75.01

ORDIT 0ETER14INATION ACCURACY

ST 5903.6 SR 2722.6 SS $671.5

CRT .9971 CRS-I.0000 CST -.9972

LEA 7524.7 MSA 272.4 SEA 8.7

EL1 6571.Z ELZ 188.7 ALF 24.42

NID-COURSE EXECUTION ACCURACY

$GT 7834.3 SGR 3886.3 SG3 1486.0

RRT .97E5 RRF .9983 RTF .8703

8745.2 R23 .1948 R13 .9794

SG1 8712.8 S_2 752.6 THA 26. OG
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OEC 15 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 16 1955

HELIOCENTRIC CONIC DISTANCE 658.267 EARTH TO MARS

RL 147.22 LAL .O0 LOL 84.08 VL 32.971GAL 3.45 AZL 84.32 HCA 194.24 SMA 185.38 ECC .21414 INC 5.6810 vl 30.263

RP 215.05 LAP ol.40 LOP 278.26 VP 22.768 GAP -6.29 AZF 95.51TAL 19.78 TAp 214.02 RCA 145.66 Apo 225.06 V2 25.555

tiC 290.105 GL 44.79 GP -27.07 ZAL 62.42 ZAp 68.12 ET8 167.32 ZAE 94.79 ETE 181.15 ZAC 57.81ETC 255.80 CLP 65.26

PLANETOCEHTR|C CON|C

C3 21.363 VHL 4.824 DLA 58.39 RAL 158.37 RAG 6567.9 VEL 11.948 PTH 2.15 VHp 3.706 DpA -18.80 RAp 154.60 (CC 1.3519

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

36.53 5 33 36 4377.14 -36.28 214.95 41.53 40.55 6 46 33 3777.1 -42.16 208.36

143.47 14 57 1 2727.69 -38.27 80.58 41.52 40.54 15 42 29 2127.7 -42.15 73.99

36.53 5 53 36 4377.14 -36.28 214.95 41.53 40.55 6 46 33 3777.1 -42.16 208.36

143.47 14 57 1 2727.69 -36.27 80.58 41.52 40.54 15 42 29 2127.7 -42.15 73.99

36.53 5 33 36 4377.14 -38.26 214.95 41.53 40.55 6 46 33 3777.1 -42.16 208.36

143.47 14 57 1 2727.69 -36.27 80.58 41.52 40.54 15 42 29 2127.7 -42.15 73.99

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY OIRBIT DETERMINATION ACCURACY

TOE 4.8346 TRA -.5476 TCS-5.6333 BAU 1.7991 $GT 8043.8 STIR 3590.4 SG3 1529.9 ST 6004.8 SR 2480.0 SS 3648.2

ROE 2.0003 RRA .0501 RC3-2.8059 FAU .36202 RRT .9769 RRF .9979 RTF .9707 CRT .9969 CRS-I.0OOO CST -.9971

FOE 9.1666 FRA .1812 FC-14.8570 BSP 30300 S_ 8608.7 R23 .1979 R13 .9783 LSA 7445.9 MSA 275.2 SSA 9.5

BOE 5.2321 8RA .5499 BC3 6.2934 FSP 5507 SG1 8780.8 982 702.9 THA 23.72 EL1 6494.2 EL2 181.5 ALF 22.40

LALRACH DATE OEC 18 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 214.72 LAp -1.42

RC 291.272 GL 43.15

PLANETOCENTRIC CONIC

C3 20.140 VHL 4.488

LNCH AZ14TH LNCM TIN£

38.61 5 36 44

141.39 14 49 8

38.61 5 36 44

141.39 14 49 8

38.61 5 36 44

141.39 14 49 9

DIFFERENTIAL CORflECTION8

TOE 4.6804 TRA -.6144 TC3-6.1567 BAU 1.8144

ROE 1.7576 RflA .0289 RC3-2.7399 F_U .36793

FOE 8.7872 FRA .0707 FC-15.8159 BSP 30300

BOE 4.9995 BRA .61§1 6C3 6.7388 FSP 5508

DISTANCE 662.483 EARTH TO MARS

LOt. 84.08 VL 32.976 GAL 3.38 AZL 84.65 HCA 195.41 SMA 185.46 ECC .21411 INC 5.3501 vl 30.263

LOP 279.43'Vp 22.818 GAP -8.43 AZP 95.16 TAt. 19.36 TAp 214.77 RCA 145.75 Apo 225.17 V2 25.572

GP -25.16 ZAL 62.11 ZAP 66.47 ETS 167.38 ZAE 93.30 ETE 180.29 ZAC 59.62 ETC 256.11 CLP 63.83

DLA 36.68 RAL 157.78 MAD 6567.8 VEL 11.896 pTH 2.11VHF 3.678 OpA -14.97 RAp 155.19 ECC 1.3315

L-T TIME INJ LAT INJ LONG INJ RT ASC [NJ AZ14TH INJ TIME PC) CST TIM IHJ 2 LAT INJ 2 LONG

4351.90 -36.21 211.75 39.02 42.91 6 49 15 3751.9 -41.85 204.86

2724.23 -36.20 80.06 39.00 42.90 15 34 32 2124.2 -41.85 73.17

4351.90 -36.21 211.75 39.02 42.91 6 49 15 3751.9 -41.85 204.66

2724.23 -36.20 80.06 39.00 42.90 15 34 32 2124.2 -41.85 73.17

4351.90 -36.21 211.75 39.02 42.91 6 49 15 3751.9 -41.85 204.86

2724.23 -36.20 80.06 39.00 42.90 15 34 32 2124.2 -41.85 73.17

M|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8263.2 SGR 3329.8 SG3 1563.3 ST 5993.1SR 2245.3 Ss 3568.0

RRT .9777 RRF .9974 RTF .9714 CRT .9967 CRS-I.00DO CST -.9971

SG8 8908.9 R23 .1987 R13 .9776 LSA 7322.4 MSA 288.0 SSA 10.6

SGI 8885.2 SG2 849.8 THA 21.83 EL1 6397.7 EL2 169.5 ALF 20.49

LAUNCH DATE DEC 16 1964 FLIGHT TIME 308.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .DO LOL 84.08 VL

RP 214.40 LAp -I.44 LOP 260.61 VP

RC 292.426 GL 41.69 ;p -23.45 ZAL

PLANETOCENTRIC CONIC

C3 19.098 VHL 4.370

LMCH AZMTM LNCH TIME

40.53 § 40 37

139.47 14 42 25

40.53 5 40 37

139.47 14 42 25

40.53 5 4037

139.47 14 42 25

DIFFERENTIAL C(:RRECTIONS

TOE 4.5584 TRA -.6588 TC3-6.6569 8AU 1.8294

ROE 1.5598 RRA .0213 RC3-2.6503 FAU .36946

FOE 8.3889 FRA .0193 FC-16.7481BSP 30657

8OE 4.8178 BRA .6591 6C3 7.1651FSP 5528

DISTANCE 666.707 EARTH TO MARS

32.980 GAL 3.30 AZL 84.g4 HCA 196.59 SMA 185.54 ECC .21410 INC 5.0643 vl 30.263

22.863 GAp -8.56 AZP 94.85 TAL 18.91 TAp 215.50 RCA 145.81APO 225.26 V2 25.608

61.9_ ZAp 64.89 ETS 167.47 ZAE 91.80 ETE 179.58 ZAC 61.24 ETC 256.56 CLP 62.45

OLA 55.10 RAL 157.42 RAO 6567.8 VEL 11.852 pTH 2.10 VHF 3.664 DpA -13.33 RAp 155.73 ECC 1.3143

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4328.34 -36.05 208.79 36.93 45.04 6 52 45 3728.3 -41.47 201.65

2722.5g -36.04 79.86 36.91 45.03 15 27 48 2122.6 -41.46 72.53

4828.34 -36.05 208.79 36.93 45.04 6 52 45 3728.3 -41.47 201.65

2722.59 -36.04 79.66 36.91 45.03 15 27 48 2122.6 -41.46 72.53

4328.34 -36.05 208.79 36.93 45.04 6 52 45 3728.3 -41.47 201.65

2722.59 -38.04 79.68 36.91 45.03 15 27 48 2122.8 -41.46 72.53

MID-COURSE EXECUTION ACCURACY ORG|T DETERMINATION ACCURACY

SGT 8476.4 8GR 3090.2 SG3 1582.0 ST 5996.1 SR 2045.9 SS 3485.0

RRT .9782 RRF .9968 RTF .9719 CRT .9966 CRS-I.OODO CST -.9970

SG8 9022.1 R23 .1987 R13 .9769 LSA 7225.9 MSA 264.4 SSA 11.6

SGI 9001.9 SG2 603.7 THA 19.72 ,EL1 6333.5 ELI 160.5 ALF 18.79

LAL_CH DATE DEC 16 1g64 FLIGHT TIM( 310.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC C(_qlC DISTANCE 670.939 EARTH TO MARS

RL 147.22 LAL .00 LOL 84.08 VL 32.985 GAL 3.23 AZL 85.19 HCA 197.77 SMA 185.62 ECC .21409 INC 4.8147 vl 50.263

RP 214.08 LAp -1.47 LOP 281.79 VP 22.910 GAP -8.70 A ZP 94.59 TAL 18.46 TAp 216.23 RCA 145.88 APO 225.36 V2 25.644

RC 293.566 GL 40.37 GP -21.92 ZAL 61.87 ZAP 63.36 ET8 187.57 ZAE 90.29 ETE 178.97 ZAC 62.70 ETC 256.57 CLp 61.10

PLANETOCENTRIC CONIC

C3 18.210 VHL 4.267 DLA 53.65 RAL 157.26 MAD 6567.7 VEL 11.815 PTH 2.09 VHP 3.662 OPA -11.86 RAP 156.22 ECC 1.2997

LNCM AZMTM LNCH 11141[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

42.32 5 45 G 4306.14 -35.82 206.02 35.19 46.97 6 56 52 3706.1 -41.04 198.68

137.68 14 36 38 2722.42 -35.81 79.37 35.17 46.96 15 22 0 2122.4 -41.03 72.04

42.32 5 45 6 4306.14 -35.62 206.02 35.19 46.97 6 56 52 3706.1 -41.04 198.68

137.68 14 36 39 2722.42 -35.81 79.37 35.17 46.96 15 22 0 2122.4 -41.03 72.04

42.32 5 45 6 4306.14 -35.82 206.02 35.19 46.97 8 56 52 3706.1 -41.04 198.68

137.68 14 36 38 2722.42 -35.81 79.37 35.17 46.96 15 22 0 2122.4 -41.03 72.04

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.4542 TRA -.6920 TC3-7.1510 BAU 1.8483 SGT 8687.4 6GR 2872.3 SG3 1589.8 ST 6001.7 SR 1871.8 SS 3393.7

ROE 1.3932 RRA .0194 RC3-2.5534 FAU .36860 RRT .9766 RRF .9960 RTF .9722 CRT .9963 CRS -.9999 CST -.9969

FOE 7.9827 FRA -.0071 FC-17.5240 BSP 31088 SG8 9149.9 R23 .1975 RI3 .9763 LSA 7139.5 MSA 261.6 SSA 12.7

8DE 4.6670 BRA .6923 8C3 7.5932 FSP 5515 SG1 9132.6 SG2 562.7 THA 18.00 EL1 6285.0 EL2 152.8 ALF 17.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 16 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC DISTANCE 675.178 EARTH TO MARS

RL 147.22 LAL .DO LOL 84.08 YL 32.990 GAL 3.14 AZL 85.41HCA 198.95 SHA 185.70 ECC .21409 INC 4.5945 vl 30.263

RP 213.77 LAP -1.49 LOP 282.97 yp 22.956 GAP -8.82 AZP 94.35 TAL 17.99 TAp 216.94 RCA 145.95 APO 225.46 V2 25.679

RC 294.693 GL 39.19 GP -20.53 ZAL 61.92 ZAP 61.90 ETS 167.68 ZA( 88.80 (TE 178.45 ZAC 64.03 ETC 256.74 CLP 59.80

PLANETOCEMTRIC CO441C

C3 17.441VHL 4.176 OLA 52.30 RAL 157.25 RAD 6567.7 VEL 11.782 PTH 2.08 VHp 3.667 DpA -10.55 RAp 156.66 ECC 1.2870

LHCH AZMTH LNCH TIN( L-I TIME INJ LAT |NJ LCBAG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

44.00 5 50 3 4285.05 -35.55 203.42 33.74 48.73 7 1 28 3685.0 -40.58 195.92

136.00 14 31 ST 2723.43 -35.54 79.18 35.73 48.72 15 17 1 2123.4 -40.56 71.68

44.00 5 SO 3 4265.05 -35.55 205.42 33.74 48.73 7 1 28 3685.0 -40.58 195.92

136.00 14 31 37 2723,43 -35.54 79.16 33.73 48.72 15 17 1 2123.4 -40.56 71.68

44.00 5 50 3 4265.05 -55.$5 203.42 33.74 48.73 7 I 28 3685.0 -40.56 195.92

136.00 14 31 37 2723.43 -35.54 79.18 33.73 48,72 15 17 1 2123.4 -40.56 71.68

DIFFERENT| AL CCRRECTIONS MID-COURD( ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.3630 TRA -.7150 TCS-T.8401BAU 1.8709 $GT 8895.2 SGR 2673.3 SG3 1588.3 ST 6008.2 SIR 1719.6 $S 3297.8

RD( 1.2525 RRA .0218 RC3-2.4581FAU .36585 RRT .9787 RRF .9951RTF .9724 CRT .9961CRS -.9999 CST -.9968

FOE 7.5766 FRA -.0073 FC-18.1500 BSP 31584 SG8 9288.3 R23 .1932 R13 .9758 LSA 7061.4 MSA 260.3 SSA 13.8

BIDE 4.5392 BRA .T153 BE3 8.0237 FSAP 5487 SG| 9273.3 SG2 527.1 THA 16.44 EL1 6247.7 EL2 146,6 ALF 15.92

LAUNCH DATE DEC 16 1964 FLIGHT TIM( 314.00 ARRIVAL DATE OCT 26 1965

HI[LIOCENTRIC COLIC DISTANCE 679.426 EARTH TO MARS

R_ 147.22 LAL .DO LOL 84.08 VL 32.995 GAL 3.06 AZL 85.60 HCA 200.14 SMA 165.79 (CC .21411 INC 4.3988 vl 30.263

RP 213.46 LAp -1.51LCP 284.16 VP 23.003 GAP -8.95 AZP 94.13 TAL 17.51 TAp 217.65 RCA 146.01 APO 225.57 V2 25.714

RC 295.805 f_. 38.11 GP -19.29 ZAL 62.06 ZAp 60.48 ETS 167.80 ZAE 87.32 (TE 178.00 ZAC 65.24 ETC 256.88 CLP 58.34

PLAN(TOCENTRIC CON|C

C3 t6.766 WlL 4.095 DLA 51.04 RAL 157.38 RAD 6567.7 VEL 11.754 PTH 2.07 VHp 3.680 DPA -9.38 RAp 157.12 ECC 1.2759

LNCH AZI4TH LNCH TIM( L-I TIME |NJ LAT INJ I.(_16 INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

45.58 5 55 26 4264.82 -35.2§ 200.96 32,55 50.35 7 6 30 3664.8 -40.09 199.33

194.42 14 27 15 Z725.46 -33.23 79.07 32.53 50.34 15 12 40 2125.5 -40.08 71.44

45.58 3 55 26 4264.82 -33.25 200.96 32.55 50.35 7 6 30 5664.8 -40.09 193.$3

134.42 14 27 13 2725.46 -33.23 79.07 32.53 50.34 15 12 40 2125.5 -40.08 71.44

45.58 5 55 26 4264.82 -33.25 200.96 32.55 50.35 T G 30 3664.8 -40.09 193.33

134.42 14 27 15 2725.46 -35.23 79.07 32.53 50.34 15 12 40 2125.5 -40.08 71.44

DIFFERENTIAL CORRECTIONS MID-fOURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.2941 TRA -.7278 TC3-8.1222 BAU $.8950 SGT 905)9.6 _eR 2491.9 SG3 1579.4 ST 6017.7 SIR 1586.4 SS 3199.4

ROE 1.1329 lIRA .0266 RC3-2.3466 FAU .$6108 RflT .9786 RRF ,9940 RTF .9726 CRT .9958 CRS -.9999 CST -.9966

FD( 7.1828 FRA .0105 FC-18.6446 B_P 32130 SG8 9434.8 R23 .1914 R13 .97§4 LSA 6992.7 MSA 258.9 SSA 14.8

BIDE 4.4914 8RA .7283 BC3 8.4543 FSP 5435 SG! 9421.6 SG2 495.5 THA 15.04 EL1 6221.6 EL2 141.1 ALF 14.72

LAUt_CH DATE DEC 16 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 26 |965

HELIOCENTRIC CONIC DISTANCE 683.6S1 EARTH TO MAR3

RL 147.22 LAL .00 LOt. 84.08 YL 33.001 GAL 2.98 AZL 85.78 HCA 201.33 3HA 185.88 ECC .21414 INC 4.2235 vl 30.263

RP 213.16 LAP -1.53 LOP 295.35 yp 23.049 GAP -9.07 A ZP 93.94 TAL 17.01 TAp 218.36 RCA 146.08 Apo 225.69 V2 25.748

RC 296.904 GL 37.13 GP -18.15 ZAL 62.28 ZAp 59.12 ET3 167.93 ZAE 65.85 ETE 177.62 ZAC 66.34 ETC 257.00 CLP 57.31

PLANETOCEMTRIE CONIC

C3 16.168 VHL 4.021DLA 49.86 RAL 157.62 RAD 6567.6 VEL 11,728 PTH 2.071VHp 3.6g9 DpA -8.32 RAp 157.54 ECC 1.2661

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AgE INJ A_qATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

47.06 6 1 6 4245.32 -34.91 198.63 31.57 5|.83 7 11 53 3645.3 -39.59 190.69

132.92 14 23 26 2728.32 -34.90 79.04 31.56 51.82 15 8 54 2128.5 -39.58 71.30

47.06 6 1 8 4245.$2 -34.91 198.63 31.57 51.85 7 11 53 3645.3 -39.59 190.69

132.92 14 23 26 2728.32 -34.90 79.04 31.56 51.82 15 8 54 2128.3 -39.58 71.30

47.08 G 1 8 4245.32 -34.91 198.63 31.57 51.83 7 11 53 3645.3 -39.59 190.89

132.92 14 23 26 2728.32 -34.90 79.04 31.56 51.82 15 8 54 2128.3 -39.58 71.30

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.2117 TRA -,7338 TC3-8.6047 BAU 1.9221 SGT 9302.2 SGR 2326.9 SG3 1565.2 ST 6024.8 SR 1468.5 SS 3097.6

ROE 1.0297 RRA .0331 RC3-2.2440 FAU .35559 RRT .9762 RRF .9926 flTF .9726 CRT .9954 CRS -.9999 CST -.9964

FOE 6.7933 FRA .0429 FC-19.0403 BSP 32673 SG8 9588.8 R23 .1867 R13 .9749 LSA 6926.9 M3A 258.5 S3A 15.9

BID( 4.3336 9RA .7346 BE3 8.8925 F_P 5364 $61 9577.4 SG2 469.1 THA 13.78 EL1 6199.6 EL2 136.5 ALF 13.64

LAUNCH DATE DEC 16 1964 FLIGHT TIME 318.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .DO

RP 212.87 LAp -1.36

RC 297.989 GL 36.24

PLANETOCENTRIC CONIC

C3 15.630 VHL 3.954

LNCH AZMTH LNCH TIN(

48.52 6 T 12

131.48 14 20 2

48.52 G 7 12

131.46 14 20 2

48.52 6 7 12

131.48 14 20 2

DIFFERENTIAL CORRECTIONS

TO( 4.1492 TRA -.7282 TC3-9.0TGO BAU 1.9485

ROE .9413 RRA .0415 RC3-2.1398 FAU .34888

FOE 6.4217 FRA .0950 FC-19.3125 BSP 33321

BDE 4.2546 9RA .7294 BE3 9.3248 FSP 5290

DISTANCE 687.943 EARTH TO MARS

LOL 84.08 YL 33.006 ;AL 2.89 AZL 85.93 HCA 202.52 SHA 185.98 ECC .21418 INC 4.0656 vl 30.263

LOP 286.55 VP 23.094 GAP -9.19 AZP 93.76 TAt. 16.50 TAp 219.03 RCA 146.15 APO 225.81 V2 25.782

GP -17.12 ZAL 62.59 ZAP 57.81 ETS 168.08 ZAE 84,41 ETE 177.29 ZAC 67.34 ETC 257.10 CLP 56.12

DLA 48.74 RAL 157.95 RAD 6567.6 VEL 11,705 PTH 2.06 VHp 3.723 DPA -7.38 RAp 157.96 ECC 1.2572

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

4226.29 -34.57 196.40 30.78 53.21 7 17 58 3626.3 -39.08 188.56

2732.02 -34.55 79.09 39.77 55,20 15 5 34 2132.0 -39.07 71.25

4226.29 -3A.57 |96.40 30.78 55.21 7 17 38 3626.3 -39.08 188.56

2732.02 -34.55 79.09 30.77 53.20 15 5 34 2132.0 -39.07 71.25

4226.29 -34.57 196.40 30,76 53.21 7 17 38 3626.3 -39.08 188.56

2732.02 -34.55 79.09 30.77 53.20 15 5 34 2132.0 -39.07 71.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9498.4 ST_ _175.2 SG3 1545.2 ST 6056.1 SR 1365.4 S3 2997.7

RRT .9776 RRF .9909 RTF .9726 CRT .g950 CRS -.9998 CST -.9962

SGB 9744.3 RZ3 .1807 RI3 .9745 LSA 6871.5 M3A 256.6 SSA 16.9

SG1 9734.0 SG2 446.7 THA 12.65 EL1 618T.2 EL2 132.5 ALF 12.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 16 1964 FLIGHT TIME 520.00 ARRIVAL DATE NOV I 1865

HELIOCENTRIC C(_41C

RL 147.22 LAL .OO LOt. 84.08 VL

RP 212.57 LAP -1.58 LOP 287.75 VR

RC 299.061 GL 55.42 GP -16.18 ZAL

PLANETOCENTMIC CONIC

C3 15.145 VHL 5.892

LNCH AZMTH LNCH TIME

49.99 S 15 34

130.11 14 17 1

49.89 S 15 34

130.11 14 17 1

49.69 6 13 54

130.11 14 17 1

DIFFERENTIAL CCRRECTIO_IS

TD( 4.D879 TRA -.7191 TC3-9.5535 BAU 1.9779

ROE .SS3S RRA .0499 RC3-2.0398 FAU .34141

FOE 6.0571 FRA .1519 FC-19,5167 BSP 33892

ROE 4.1761 BRA .719t) 9C3 9.7666 FSP 5192

DISTANCE 692.213 EARTH 70 MARS

35.012 GAL 2.80 AZL 86.08 HCA 203.72 SMA 185.08 ECC .21424 INC 3.9224 Vl 30.263

23.139 GAP -9.31 AZP 93.59 TAL 15.98 TAp 219.70 RCA 146.21 APO 225.94 vZ 25.815

62.97 ZAP 56.54 ETS 168.18 ZA( 82.99 ETE 177.01 ZAC 69.27 ETC 257.18 CLP 54.96

OLA 47.98 RAL 158.37 RAD 8567.6 VEL 11.695 PTH 2.06 VHP 3.752 DPA -6.55 RAP 158.37 ECC 1.2492

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4207.88 -34.20 194.25 30.15 54.50 7 23 41 3607.7 -34.57 186.54

2739.41 -34.19 79.19 30.14 54.49 15 2 38 2136.4 -38.56 71.28

4207.69 -34.20 194.25 30.15 54.5D 7 25 41 3607.7 -38.57 186.$4

6736.41 -34.19 79.19 30.14 54.49 15 2 38 2136.4 -38.56 71.28

4207.88 -34.20 194.25 30.15 54.50 7 23 41 3607.7 -38.57 166.34

2736.41 -34.19 79.19 30.14 54.49 15 2 38 2136.4 -38.56 71.28

MID-COURSI[ £xECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k_eT 9694.2 STA_ 2037.1 SG5 1522.2 ST 6041.0 SR 1273.1 SS 2894.7

RRT .9767 RRF .9890 RTF .9725 CRT .9946 CRS -.9998 CST -.9959

SG8 9905.9 RZ3 .1735 fl13 .9741 LSA 6813.7 NSA 258.9 SSA 17.9

SGI 9896.7 SGZ 428.4 THA 11.62 EL1 6172.4 EL2 129.1 ALF 11.$4

LAUNCH DATE DEC 16 1964 FLIGHT TIME 322.00 ARRIVAL DATE NOV 3 19G5

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 212.29 LAP -1.90

RC 300.120 GL 54.67

PLAN(TOCENTRIC CCNIC

CS 14.7DZ tfl4L 3.834

LNCH AZNTH LNCH TIM(

51.22 S 20 12

128.78 14 14 20

51.22 S 20 12

1Z8.79 14 14 20

51.22 S 20 12

IZS.7S 14 14 20

DIFFERENTIAL CCRRECTION8

TOE 4.0316 TRA -.6998 TC-10.0242 8AU 2.0068

ROE .79SS RRA .0599 RC3-.1.9412 FAU .33338

FOE 5.7077 FRA .2194 FC-19.6320 BSP 34521

BD( 4.10t)4 RRA .7023 9C310.2105 FSP 5094

DISTANCE 696.490 EARTH TO MARS

LQL 64.08 VL 33.017 GAL 2.71 AZ1. 86.2f HCA 204.92 644A 186.18 ECC .21450 INC 3.7918 Vl 30.253

LOP289.95 VP 23.184 GAP -9.42 AZ1P 93.44 TAL 15.45 TAP 220.36 RCA 146.28 APO226.D7 v2 25.847

GP -15.32 ZAL 63.41 ZAP 55.31 ET9 168.31 ZAE 81.60 ETE 176.77 ZAC 69.13 ETC 257.24 CLP 55.84

DLA 48,66 RAt. 156.87 RAD 6567.6 VI[L 11.666 PTH 2.05 VHP 3.784 DPA -5.77 RAp 158.78 ECC 1,2419

L-I TIM( INJ LAT |NJ L_G |NJ fit ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4189.36 -33.82 192.18 29.66 55.70 7 30 2 3589.4 -38.05 184.20

2741.46 -33.81 79.36 29.65 55.69 15 O 2 2141.5 -38.04 71.39

4169.36 -35.92 192.18 29.66 55.70 7 30 2 3589.4 -39.05 184.20

2741.49 -33.61 79.36 29.65 55.69 15 O 2 2141.5 -38.04 71.$9

4189.36 -33.82 192.18 29.66 55.70 7 50 2 3589.4 -38.05 184.20

2741.46 -33.81 79.36 29.65 55.69 15 O 2 2141.5 -38.04 71.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 9884.7 $GR 1910.0 SG3 1495.5 ST 6046.1 SR 1191.3 SS 2792.5

RRT .9754 RRF .9897 RTF .9725 CRT .9942 CRS -.9996 CST -.9956

SGB|OOG7.5 R23 .1653 R13 .9738 LSA 6760.6 MSA 259.5 SSA 16.9

SG1t0059.0 362 413.6 THA 10.69 ELI 6161.1 EL2 126.0 ALF 11.09

LAUNCH DATE DEC 16 1964 FLIGHT TIME 324.00 ARRIVAL D4T[ NOV 5 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .OO LOt. 84.98 VL

MP 212.D1 LAP -1.62 LOP 290.15 VP

RC 301.167 GL 53.98 GP -14.53 ZAL

PLANETOCENTRIC CONIC

C3 14.295 VHL 5.781

LNCH AZNTH LNCH TIME

52.52 S 27 11

127.46 14 11 53

52.52 S 27 11

127.48 14 II 53

52.52 6 27 11

12T.4S 14 II 53

DIFFERENTIAL CORRECTIONS

TOE 3.9771 TRA -.6766 TC-10.4982 BAD 2.0371

ROE .7370 RRA .0677 RC3-1.8467 FAU .32513

FDE 5.3T26 FRA .2884 FC-19.6907 RSP 55108

BOE 4.0448 BRA .6796 9C310.6594 FSP 4982

OISTANCE 700.775 EARTH TO MARS

33.023 GAL 2.61AZL 86.33 HCA 206.12 SMA 186.28 ECC .21439 INC 5.6722 V1 30.263

23.228 GAP -9.53 AZP 95.30 TAL 14.90 TAp 221.02 RCA 146.54 APO 226.21 v2 25.879

65.92 ZAP 54615 ETS 168.44 ZAE 80.23 ETE 176.57 ZAC 69.92 ETC 257,29 CLP 52.75

DLA 45.69 RAL 159.43 RAD 6567.6 VEL 11.648 PTH 2.04 VHp 3.819 DpA -5.09 RAp 159.19 ECC 1.2553

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZHTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

4171.13 -33.44 190.15 2g,31 56.84 7 36 42 3571.1 -37.53 182.12

2747.25 -33.43 79.60 29.50 56.85 14 57 41 2147.3 -37.52 71.57

4171.15 -33.44 190.15 29.51 56.84 7 56 42 5571.1 -57.53 182.12

2747.25 -55.45 79.60 29.30 56.83 14 57 41 2147.3 -37.52 71.57

4171.13 -35.44 190.15 29.31 56.84 7 36 42 3571.1 -57.53 182.12

2747.25 -33.43 79.60 29.30 56.85 14 57 41 2147.3 -57.52 71.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96710074.4 SGR 1794.2 SG3 1467.2 ST 6047.6 SR 1118.5 SS 2691.0

RRT .9738 RRF .9839 RTF .9724 CRT ,9957 CRS -.9997 CST -.9955

9GB10233.0 R23 .1582 R13 .9734 LSA 6708.1MSA 260.3 SSA lg.9

S6110225.1SG2 402.1THA 9.85 ELI 6149.0 EL2 123.2 ALF 10.42

LAUNCH DATE DEC 16 1964 FLIGHT TIME 326.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CCNIC

RL 147.22 LAL .00

RP 211.73 LAp -1.63

tic 302.203 GL 33.33

PLAN(TOCENTRIC CONIC

C3 13.920 VHL 3.731

LN_H AZI4TH LNCH TIME

53.79 S 34 27

126.22 14 8 39

53.78 S 54 27

126.22 14 9 39

53.78 S 34 27

126.22 14 9 39

DIFFERENTIAL CCRRECTIONS

TOE 5.9241 TRA -.6449 TC-10.9684 BAU 2,0671

ROE .6845 RRA .0767 RC3-1.7544 FAU .31645

FOE 5.0485 FRA .3640 FC-19.6917 BSP 35704

ROE 3.9834 BRA .6494 9C311.1078 FSP 4862

DISTANCE 705.064 EARTH TO MARS

LOL 84.08 VL 33.029 GAL 2.52 AZL 86.44 HCA 207.33 SMA 166.38 ECC .21448 INC 5.5621 Vl 30.263

LOP 291.36 VP 23.271 GAP -9.64 AZP 93.17 TAL 14.34 TAp 221.66 RCA 146.41 APO 226.36 V2 25.911

6P -15.61 ZAL 64.49 ZAP 52.98 (TS 168.56 Z/dE 78.89 ETE 176.39 ZAC 70.66 ETC 257.52 CLP 51.69

DLA 44.75 RAL 160.07 RAG 6567.5 V(L 11.632 PTH 2.04 VHP 3.857 DPA -4.46 RAP 159.61ECC 1,2291

L-I TIME INJ LAT INJ L(_G INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4152.93 -33.04 188,17 29.07 57.91 7 43 40 3552.9 -37.01 180.09

2753.72 -35.03 79.89 29.06 57.90 14 55 35 2153.7 -37.00 71.82

4152.93 -33.04 188.17 29.07 57.91 7 43 40 3552.9 -57.01 180.09

2753.72 -33.03 79.89 29.06 57.90 14 55 53 2153.7 -57.00 71.82

4152.93 -33.04 188.17 29.07 57.9t 7 43 40 3552.9 -37.01 180.09

2753.72 -35.05 79.89 29.06 57.90 14 55 33 2153.7 -57.00 71.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T10258.9 SGR 1687.1 3G3 1456.5 ST 6045.8 SR 1053.0 SS 2588.8

RRT .9717 RRF .9807 RTF .9722 CRT .9932 CRS -.9997 CST -.9949

SG810396.7 RZ3 .1463 R13 .9731 LSA 6655.3 MSA 261.1 SSA 20.9

$6110589.2 SG2 393.5 THA 9.09 ELI 6135.6 EL2 120.7 ALF 9.82

2154



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LA_4CH OAT[ DEC 16 1964

MELIO4:EMTRIC CC4_IIC

RL 14•.ZZ LAL .OD

RP 211.4• LAp -1.65

RC 3OS.EZR GL 32.•4

PLAN(TOC(NTRI¢ CONIC

C3 13.57Z YHL 3.684

LINCH AZ14TH LI4CH TIM(

55.03 6 42 2

124.9• 14 • 35

55.03 6 42 E

124.R7 14 T 35

55.03 6 42 2

124.9• 14 7 35

FLIGHT TIRE 328.00

DISTANCE 709.361

LOt. 84.08 VL 33.036 GAL 2.42 AZL 86.54 MCA 208.54 SMA

LOP 282.5• Vp 23.314 GAP -9.74 AZP 93.04 TAL 13.•6 TAp

GP -16.14 ZAL 65.12 ZAP 51.68 (T$ 168.68 ZAE 77.57 ET(

DLA 43.83 RAL 160.76 RAO 6567.5 VEL 11.617 PTH 2.04 VHp

L-I TIM( INJ LAT INJ LONG [NJ RT ASC INJ AZI4TH INJ TIN(

4134.65 -32.63 186.21 28.94 58.94 • 50 5•

2760.93 -32.82 80.25 28.93 58.92 14 53 36

4134.65 -32.63 186.21 28.94 58.94 7 50 57

2780.93 -32.82 80.25 26.93 58.92 14 53 36

4134.83 -32.63 186.21 28.94 58.94 7 SO 57

2760.93 -32.62 80.25 28.93 58.92 14 53 36

DIFFERENTIAL GCRR(CTIONS

TOE 3.8•36 TRA -.6005 TC-11.4380 BAU 2.QIHS9

ROE .6383 limA .0856 RC$-1.G85A FAU .30780

FDE 4.7420 FRA .4443 FC-19.6217 BlIP 36333

BIDE 3.8259 _A .6125 8C311.5587 FSP 4748

LAUNCH DATE DEC 16 1R64

HELIOCENTRIC CONIC

RL 14•.2e LAL .00

RP 211.20 LAP -1.6T

RC 304.242 GL 32.18

PLAI_ TOCENTR l C C4_lq I C

C3 13.248 VHL 3.640

LNCH AZI4TH LNCH TIN(

56.29 6 49 59

123.74 14 3 36

56.26 6 49 5R

123.74 14 5 36

56.26 I 49 59

123.74 14 5 36

DIFFERENTIAL CCnRECTION6

TOE 3.8217 TRA -.5832 TC-11.9084 BAu 2.1276

ROE .Si•O RRA .0943 RC3-1.5802 FAu .2RST6

FOE 4.4456 FRA .5260 FC-19.5232 BSP 36907

BIDE 3.8680 BRA .STlO 8C312.0128 FDP 4822

MID-COURSE ExECuTION ACCURACY

SGTlO440.A _ 1589.1 SG3 1404.7

RRT .9691 RIIF .9769 RTF .9721

S6810560.7 R23 .13GO R13 .9726

S6110553.6 SG2 387.7 THA 8.40

ARRIVAL DATE NOV _1965

EARTH TO MARS

186.49 ECC .21460 INC S.4605 vl 30.263

222.30 RCA 146.4• AlSO 226.51 VZ 25.941

176.24 ZAC •1.35 (TC 25•.35 CLP 50.66

3.897 DpA -3.93 RAp 160.04 ECC 1.2234

PO CST TIM INJ Z LAT IMJ Z LONG

3534.• -36.46 1•8.10

2160.9 -36.4• •2.14

3534.• -36.48 176.10

2160.9 --36.47 •2.14

3534.7 -36.48 176.10

2160.9 036.47 •2.14

ORBIT DETERMINATION ACCURACY

ST 6042.6 SR 995.0 $$ 2489.4

CRT .992• CRS -.9996 CST -.9945

LSA 6605.3 MSA 262.3 $SA 21.8

ELI 6122.8 ELI 118.3 ALF 9.29

FLIGHT TIME 330.00

DISTANCE 713.664

LGL 84.08 VL 33.042 GAL 2.32 AZL 86.63 HCA 209.75 SNA

LOP 293.79 VP 23.356 GAp -9.84 AZP 92.92 TAL 13.17 TAp

GP -12.52 ZAL 65.80 ZAP 50.81 (TS 188.80 ZAE 76.28 (TE

DLA 42.9A RAL 181.50 RAD 6867.5 VI[L 1t.603 PTH 2.03 VHp 3.940 DpA -3.45 RAp 160.4• ECC 1.2180

L-I TIM( |NJ LAT INJ LON6 INJ RT AS(: INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4116.13 -32.22 184.26 28.90 59.91 7 58 35 3516.1 -35.94 176.12

2768.95 -32.20 80.67 28.88 59.90 14 51 A5 2169.0 -35.93 •2.54

4118.13 -32.22 184.26 28.90 59.91 7 58 35 3516.1 -35.94 1•6.12

2781.95 -32.20 80.67 28.89 59.90 14 51 45 2169.0 -35.93 72.54

4118.13 -32.22 184.26 28.90 59,91 7 58 35 3516.1 -35.94 1•6.12

2768.95 -32.20 80.67 28.89 59.90 14 51 45 2169.0 -35.93 •2.54

NID-COuflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T|062|.O Srdt 148)9.2 SG3 1372.2 ST 6032.4 SR 942.4 SS 2369.3

RflT .9659 RIB r .9725 RTF .9718 CRT .9922 CRS -.9996 CST -.9940

S6810726.2 R23 .|257 R13 .9725 LSA 6551.1NSA 263.9 SSA 22.6

S61|0719.4 S_ 384.5 THA T.77 EL1 6104.5 ELI 116.1 ALF 6.R1

ARRIVAL DATE NOV 11 1965

EARTH TO MARS

186.60 ECC .21A•2 INC 3.3662 vl 30.263

222.92 RCA 146.53 APO 226.6• V2 25.971

176.11 ZAC •2.00 ETC 257.37 CLP 49.66

L&UMCH DATE DEC 16 1964 FLIGHT TIM( 532.00

HELlCd_EN•RIC C_IC DISTANCE 717.973

RL 14•.22 LAL .OO LOL 84.08 YL 33.048 GAL 2.21 AZL 86.•2 HCA 210.97 SMA

RP 210.95 LAP -1.69 LOP 295.01VP 23.$98 6AP -9.94 AZP 92.81TAL 12.57 TAp

RC 305.247 GL 31.66 GP -11.95 ZAL 66.54 ZAP 49.77 ETS 168.91 ZA( 75.01ETE

PLAMETOCEMTR|C CON|C

C3 12.946 VHL 3.598 DLA 42.0• RAL 162.30 RAD 6567.5 VEL 11.590 PTH 2.05 VHP

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

57.49 6 56 15 4097.32 -31.79 182.31 28.95 60.85 8 6 33

122.51 14 3 41 27••.80 -31.78 81.17 28.94 60.8A 14 49 59

5•.49 6 58 15 4097.32 -31.79 182.31 28.95 60,85 8 6 $3

122.51 14 3 41 2•77.80 -31.76 81.17 28.94 60.84 14 49 59

57.49 6 56 15 4097.32 -31.•9 182.31 28.95 60.85 8 6 $3

122.51 14 3 41 2•77.80 -31.78 81.17 28.94 60.6A 14 49 59

ARRIVAL DATE NOV 16 1965

EARTH TO MARS

186.•1 ECC .21487 INC 3.2784 vl 30.263

223.54 RCA 146.59 Apo 226.83 VZ 26.001

175.99 ZAC •2.61 ETC 257.36 CLP 49.68

DIFFERENTIAL CORRECTIONs MID-COURSE ExECUTION ACCURACY

TDE 3.••00 TRA -.5119 TC-12.3755 BAU 2.1575 $GT10796.0 _ 1415.9 SG3 1338.5

ROE .5601RRA .102t RC3-1.4971FAU .28970 RRT .9621RRF .9_74 RTF .9716

FOE 4.1621FRA .6108 FC-19.3732 8SP 37505 $6810888.5 R23 .1153 R13 .9721

00E 3.8114 BRA .5222 BC312.4658 FSP 4496 S6110881.8 SG2 383.3 THA 7.20

LAUNCH DATE DEC 16 1964 FLIGHT TIN[ 334.00

HELIOCENTRIC C(_IC OISTANCE 722.289

RL 147.22 LAL .00 LOL 84.08 VL 33.055 GAL 2.11AZL 86.80 HCA 212.19 SMA 186.82 ECC .21503

RP 210.70 LAp -1.TO LOP 296.23 VP 23.439 GAP -t0.04 AZP 92.71 TAt. 11.95 TAp 224.14 RCA 146.65

RC 306.243 GL 31.17 6P -11.42 ZAL 67.33 ZAP 48.76 (TS 169.02 ZAE 73.76 ET[ 175.90 ZAC •3.18

PLAN(TOCENT1RIC CONIC

C3 12.663 VML 3.559 OLA 41.20 RAL 163.15 RAO 6567.5 VI[L 11.578 PTM 2.02 VHp 4.03! DPA -2.63

LNCH AZll4TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

58.•2 • 6 55 4078.06 -31.35 180.35 29.08 61.76 8 14 53 3478.1

121.28 14 1 46 2787.59 -31.34 81.73 29.07 61.74 14 48 15 2187.6

58.72 7 6 55 4078.06 -31.35 280.35 29.08 61.76 8 14 53 3478.1

121.28 14 1 46 2787.59 -31.34 81.73 29.07 61.74 14 48 15 2187.6

58.72 • 6 55 4078.06 -31.35 180.35 29.08 61.76 8 14 53 3478.1

121.28 14 1 48 2787.59 -31.34 81.73 29.07 61.74 14 48 15 2187.6

DIFFERENTIAL C_IIM(CTION8 MID-COURSE ExECUTION ACCURACY

TO( 3.7175 TRA -.4569 TC-12.8421 8AU 2.1873 SGT10988.8 SGR 1339.3 SG3 1304.4

ROE .5271RltA .1108 RC3-1.4171FAU .28067 RRT .9575 RDF .9615 RTF .9714

FDE 3.6900 FRA .6916 FC-/9.1861BSP 38098 S6811050.3 R23 .1046 RI3 .9719

80E _.7547 _A .4692 BC312.9201 FSP 4373 S6111043.6 SG2 383.5 THA 6.68

5.984 DPA -3.02 RAp 160.92 ECC 1.2181

PO CST TIM INJ 2 LAT INJ 2 LONG

349•.S -35.40 174.15

21••.8 -35.39 •S.01

5497.5 -35.40 174.15

2177.9 -35.39 •3.01

3497.3 -35.40 174.15

2177.8 -35.39 73.01

ORBIT DETERMINATION ACCURACY

ST 6018.4 SR 895.0 $S 2290.0

CRT .9917 CRS -.9995 CST -.9934

LSA 6495.7 MSA 265.7 SSA 23.•

EL1 6083.5 EL2 113.9 ALF 8.39

ARRIVAL DATE NOV 15 1965

EARTH TO MARS

INC 3.1965 V1 30.263

APO 22•.00 V2 26.029

ETC 257.38 CLP 4•.74

RAP 161.37 ECC 1.2044

INJ 2 LAT INJ 2 LONG

-34.85 172.19

-34.84 73.56

-34.85 1•2.16

-34.84 73.56

-34.85 172.16

-$4.84 •3.56

ORBIT DETERMINATION ACCURACY

ST 5g99.0 SR 852.2 SS 2191.•

CRT .9912 CR$ -.9995 C$T -.992•

LSA 6457.8 MSA 267.0 SSA 24.6

ELI 6058.2 EL2 1|1.• ALF 6.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OEC 16 1964 FLIGHT TIM( 336.00 ARRIVAL DATE NOV 17 1965

HELIC_ENTRIC CONIC

RL 147.22 LAL .OO LOt. 84.08 VL

RP 210.46 LAP -1.72 LOP 297,45 yp

RC 307.229 GL 30.71 GP -10.93 ZAL

PLAN(TOCEMTR IC CONIC

C3 12.398 VHL 3,521

LNCH AZMTH LNCH TIME

69.96 7 16 0

120.04 13 59 52

59.96 7 16 0

120.04 13 59 52

59.96 • 16 0

120.04 13 59 32

DIFFERENTIAL CORRECTIONS

TOE 3.6837 TRA -.3737 1C-13.2463 BAU 2.2066

ROE .5005 RRA .1219 RCS-1.3287 FAU .26970

FDE 3.6676 FRA .8150 FC-18.8326 BSP 39153

BOE 3.7175 BRA .3930 0C313.3128 FSP 4327

DISTANCE 726.607 EARTH TO MARS

33.062 GAL 2.00 AZL 86.88 HCA 213.41 3MA 186.94 ECC .21521 INC 3.1197 vl 30.263

23.479 GAP -10.14 AZP 92.60 TAL 11.33 TAp 224.75 RCA 146.71 Apo 227.17 V2 26.057

68.1T ZAP 47.79 ET8 IGg. I2 ZAE 72.55 ETE 175.81 ZAC 73.73 ETC 257.37 CLP 46.82

OLA 40.35 RAL 164.05 RAO 6567.5 VEL 11.§67 PTH 2.02 VHP 4.079 DpA -2.30 RAp 161.84 ECC 1.2040

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

4058.19 -30.89 178.37 29.29 62.63 8 23 38 3458.2 -34.29 1•0.19

2798.43 -30.$8 82.38 29.2g 62.62 14 46 31 2198.4 -34.28 74.20

4058.19 -30.89 178.37 29.29 62.63 8 23 38 3458.2 -34.29 170.19

2798.43 -30.88 82.38 29.29 62.62 14 46 31 2198.4 -34.28 74.20

4058.19 -30.89 178.37 29.29 \62.63 8 23 38 3458.2 -34.29 170.19

2798.43 -30.88 82.38 29.29 62.62 14 46 31 21g8.4 -34.28 74.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6111116.8 SGR 1267.5 SG3 1265.5 ST 6005.5 SR 818.7 SS 2115.7

RRT .9512 RRF .9546 RTF .9710 CRT .9908 CRS -.9995 CST -.g918

S6811188.9 R23 .0970 R13 .9713 LSA 6413.8 MSA 273.2 SSA 25.0

S6111182.1 SG2 388.9 THA 6.20 EL1 6060.0 EL2 109.9 ALF •.69

LAUNCH DATE DEC 16 1964 FLIGHT TIM( 338.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CC_IC

RL 14•.22 LAL .00 L04. 84.08 VL

RP 210.22 LAP -1.73 LOP 298.68 VP

RC 308.206 GL 30.27 GP -10.47 ZAL

PLAN(TOCENTRIC CONIC

C3 12.130 VHL 3.486

LNCH AZMTM LNCH TIME

61.22 • 25 31

118.78 13 57 51

61.22 7 25 31

118.•8 13 57 51

61.22 • 25 31

118.78 13 57 51

DIFFERENTIAL CGRRECTIONS

TOE 3.8206 TRA -.3119 TC-13.TZgl 6AU 2.2395

ROE .4•24 RRA .1282 RC3-1.2579 FAU .28145

FD( 3.4034 FRA .8837 FC-18.6291 OSP 39549

ODE 3.6513 BRA .3367 0C313.7866 FSP 4168

DISTANCE 730.935 EARTH TO WARS

33.068 GAL 1.89 AZL 66.95 HCA 214.63 SMA 187.06 ECC .21541 INC 3.0476 vl 30.263

23.519 GAP -10.23 AZP 92.51TAL 10.68 TAP 225.32 RCA 146.76 APO 227.35 v2 _.085

69.07 ZAP 46.84 ETS 169.22 ZAE 71.35 ETE 175.74 ZAC 74.24 ETC 257.36 CLP 45.93

OLA 39.50 RAL 164.99 RAO 6567.5 VEL 11.556 PTH 2.02 VHP 4.128 DpA -2.01 RAp 162.32 ECC 1.2000

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4037.61 -30.42 176.35 29.58 63_8 8 32 49 3437.6 -33.•1 168.16

2810.44 -30.41 03.12 29.57 63.47 14 44 41 2210.4 -33.71 74.93

4037.61 -30.42 176.35 29.58 63.48 8 32 49 3437.6 -33.71 168.16

2810.44 -30.41 83.12 29.57 63.47 14 44 41 2210.4 -53.71 74.93

4037.61 -30.42 176.33 29.58 63.48 8 32 49 3437.6 -33.71 168.16

2810.44 -30.41 83.12 29.57 63.47 14 44 41 2210.4 -33.71 74.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTI1290.O SGR 1202.8 S631232.5 ST 5961.5 SR 781.3 SS 2010.3

RRT .9451RRF .9469 RTF .9707 CRT .9903 CRS -.gg94 CST -.9908

SG811353.9 R23 .0868 R13 .9711 LSA 6333.6 MSA 274.0 SSA 26.1

S6111347.2 SG2 391.1 THA 5.76 EL1 6011.5 ELZ 107.5 ALF 7.40

LAUNCH DATE DEC 15 1g84

HELIOCEN•RIC CONIC

RL 147.22 LAL ,00

RP 209.99 LAP -1.75

RC $09.174 GL 29.85

PLANETOCEN•flIC CONIC

C3 11.918 VHL 3.452

LNCH AZMTH LNCH TIME

62.50 7 35 33

11•.50 13 55 59

62.50 • 35 33

117.50 13 55 39

62.50 • 35 33

117.50 13 55 39

PLIGHT TIME 540.00 ARRIVAL DATE NOV 21 1965

DISTANCE 735.268 EARTH TO MARS

COL 64.08 VL 33.075 GAL 1.77 AZL 87.02 HCA 215.86 SMA 187.18 ECC .21562 INC 2.9796 vl 30.263

LOP 2gg.gO VF 23.558 GAP -10.32 AZF 92.42 TAL 10,03 TAp 225.89 RCA 146.82 Apo 227.54 V2 26,111

GP -10.04 ZAL 70.01 ZAp 45.92 ET8 169.32 ZAE 70.18 ETE 175.68 ZAC 74.73 ETC 257.54 CLP 45.05

DLA 38.66 RAL 165.97 RAO 6567.5 VEL 11.546 PTH 2.02 VHp 4.179 OpA -1.75 RAp 162.81 ECC 1.1961

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4016.06 -29.94 174.28 29.93 64.31 8 42 29 3416.1 -33.13 166.08

2823.86 -29.93 83.97 29.92 64.30 14 42 43 2223.9 -33.12 75.78

4016.06 -29.94 174.28 29.93 64.31 8 42 29 3416.1 -33.13 166.08

2823.86 -29.93 83.97 29.92 64.30 14 42 45 2223.9 -33.12 75.76

4016.06 -29.94 174.28 29.93 64.31 8 42 29 3416.1 -33.13 166.08

2823.86 -29.93 83.97 29.92 64.30 14 42 43 2223.9 -33.12 75.78

DIFFERENTIAL _RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.3586 TRA -.2424 TC-14.2089 BAU 2.2718 SGTlt462.6 Sr, R 1143.7 SG3 1200.2 ST 5915.4 SR 748.3 SS 1910.8

ROE .4478 RRA .1344 RC3-1.1893 FAU .25328 RRT .9380 RRF .9382 RTF .9706 CRT .9900 CRS -.9992 CST -.9896

FOE 3.1590 FRA .9524 FC-18.3987 BSP 39962 SGBII51g.6 R23 .0769 R13 .9709 LSA 6255.1 MSA 275.0 SSA 27.1

8DE 3.5866 BRA .2771 6C314.2586 FSP 4020 S6111512.8 SG2 394.6 THA 5.35 EL1 5g61.6 EL2 105.0 ALF 7.14

LAUNCN DATE DEC 16 1964

NELIOCENTRIC CCNIE

RL 14•.22 LAL .00

RP 209.77 LAP -1.76

tiC 310.132 GL 29.45

PLAN_TOCENTRIC CONIC

C3 11.700 VHL 3.421

LNCH AZMTH LNCH TIMI[

83.82 • 46 10

116.18 13 53 12

63.82 7 46 10

116.18 13 53 12

63.82 • 46 10

116.18 13 53 12

OIFFERENTIAL CCRRECTIONS

TDE 3.4965 TRA -.16S3 TC-14.8704 OAU 2.3015

ROE .4255 RRA .1408 RC3-1.1203 FAU .24473

FOE 2.9261 FRA 1,0270 FC-18.1082 SSP 40476

ODE 3.3223 6RA .2158 BC314.7131 FSP 3887

FLIGHT TIM( 342,00 ARRIVAL DATE NOV 23 1965

DISTANCE 739.606 EARTH TO MARS

LOL 84.08 VL 33.082 GAL 1.66 AZI. 87.08 HCA 217.09 SMA 187.30 ECC .21586 INC 2.9155 vl 30.263

LOP 301.14 VP 23.596 GAP -10.41 AZP 92.33 TAL 9.36 TAp 226.45 RCA 146.87 APO 227.73 V2 26.137

GP -9.64 ZAL 71.00 ZAP 45.03 ETS 169.41 ZAE 69.03 ETE 175.63 ZAC 75.20 ETC 257.32 CLP 44.21

DLA 37.81 RAL 166.99 RAD 6567.4 VEL 11.536 PTH 2.01 VHp 4.232 DPA -1.54 RAp 163.32 ECC 1.1926

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$993.31 -29.44 172.13 30.34 65.12 8 52 43 3393.3 -32.53 163.94

2838.88 -29.43 84.94 30.34 65.11 14 40 31 2238.9 -32.52 76.74

5993.31 -29.44 172.13 30.34 65.12 8 52 43 3393.3 -32.53 163.94

2898.88 -29.43 84.94 30.34 65.11 14 40 31 2238.9 -32.52 76.74

3993.31 -29.44 172.13 30.34 65.12 8 52 43 3393.3 -32.53 163.94

2638.88 -29.43 84.94 30.34 65.11 14 40 31 2238.9 -32.52 76.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G711625.4 SGR 1088.4 SG3 1166.3 ST 5865.4 SR 718.7 SS 1812.9

RRT .9297 RRF .9282 RTF .9704 CRT .9897 CR$ -.9990 CST -.9885

S6811676,2 R23 .0680 R13 .9706 LSA 6174.9 MSA 276.9 SSA 28.0

S6111669.4 SG2 39g.4 THA 4.g8 EL1 5908.4 EL2 102.3 ALF 6.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LA_CH DATE DEC 16 1964

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 209.55 LAP -1.••

RC 311.060 GL 29.0•

FLANETOCENTRIC CONIC

C3 11.497 YHL 3.391

LNCH AZNTH LNCH TII4_

65.16 • ST 24

114.82 13 SO 27

GS.1R • ST 24

114.82 13 50 27

63.19 • S7 24

114.82 13 50 27

FLIGHT T[14( 344.00 ARRIVAL DATE NOV 25 1965

DISTANCE 743.948 EARTH TO MARS

LOL 64.08 VL 33.089 GAL 1.54 AZL 87.15 HCA 218.32 SMA 187.42 ECC .21612 INC 2.8547 vl 30.263

LOP 302.37 VP 23.634 GAP -10.50 AZP 92.24 TAL 8.66 TAp 227.01 RCA 146.92 APO 227.93 V2 26.162

GP -9.27 ZAL ?2.05 ZAP 44.17 (TS 169.50 ZAE 67.90 ET[ 175.59 ZAC 75.65 ETC 257.30 CLP 43.58

DLA 36.96 RAL 168.05 RAO 6567.4 VEL 11.526 PTH 2.01VHP 4.285 DPA -1.36 RAp 163.84 ECC 1.1892

L-I TIN( |NJ LAT IHJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PC) CST TIM INJ 2 LAT 1NJ 2 LONG

3969.19 -26.92 169.89 30.82 65.91 9 3 33 3369.2 -31.91 161.70

2853.70 -26.91 86.04 30.82 65.90 14 38 3 2255.7 -31.90 •7.65

3969.19 -29.92 169.89 30.82 65.91 9 3 33 3369.2 -31.91 161.70

2035.70 -28.91 R6.04 30.82 65.90 14 38 3 225S.7 -31.90 •7.85

3969.19 -28.92 169.89 30.82 65.91 9 3 33 3369.2 -31.91 161.70

2953.•0 -29.91 R6.04 30.82 65.90 14 38 3 2255.7 -31.90 •7.85

DIFFERENTIAL CCRNECT|ONS MID-COURSE EXECUTION ACCURACY

TDE 3.4311 111A -.0708 TC-13.1L_I1 BAU Z.3311 SGT11786.2 STA_ 1037.4 $1;3 1132.8

ROE .4055 RRA .14?1RC$-1.0332 FAU .23629 RRT .9_00 _ .9170 RTF .9701

FOE 2.7042 FRA 1.1013 FC-ST.7922 BSP 40969 _11831.8 R23 .0600 R13 .9703

ROE 3.4554 BllA .1_ BC315.1657 FSP 3761 S6111624.9 SG2 405.4 •HA 4.63

LAUNCH DATE DEC 16 1964 FLIGHT TIME 346.00

HELIOCENTRIC CC)NIC DISTANCE 748.295

RL 14T.22 LAL .00 _ 84.08 VL 33.096 GAL 1.42 AZL 87.20 HCA 219.56 SHA 187o55 ECC .21639

RP 209.34 LAp -1.?e LOP 303.61 VP 23.671 GAP -10.59 AZP 92.16 TAL 7.99 TAP 227.55 RCA 146.96

RC 31_.019 GL 29.$9 GP -8.92 ZAL 73.14 ZAP 43.33 ETS IS9.58 ZAE 66.79 ET( 175.55 ZAC 76.08

PLAN(TOCENTR I C CONIC

C3 11.308 _4L 3.363 OLA 36.10 RAL 169.16 MAD 6567.4 V(L 11.519 PTH 2.01 VHp 4.340 DpA -1.21

LNCH AZI4TH LNCH TIN( L-| T|N( |NJ LAT INJ L_NG |NJ RT A$C INJ AZNTH INJ TIN( PO CST TIM

66.G0 9 9 Z'2 3943.32 -28.39 167.54 31.36 66.69 9 15 $ 3343.3

113.40 13 47 16 2974.68 -28.57 87.30 31.36 66.67 14 35 10 2274.7

66.60 6 9 22 3943.32 -28.39 167.54 3|.36 66.69 9 15 5 3343.3

113.40 13 4• 16 29?4.68 -28.37 6T.30 31.36 66.6? 14 35 10 2274.7

66.60 9 9 22 3943.32 -28.39 167.54 31.36 66.69 9 15 5 334_.3

113.40 13 47 16 2974.69 -28.37 07.30 3|.36 66.67 14 33 IO 2274.7

DIFFERENTIAL CCMRECTIONS NID-COURS( EXECUTION ACCURACY

TOE 3.$975 TRA .0151 TC-13.5772 BAU 2.3597 SGT11944.6 SGR 991.1 963 1100.0

RDE .3877 I_A .1531RC3 -.9882 FAU .22802 RRT .!)0t)1RRF .9045 RTF .9699

FDE 2.4972 IRA 1.1745 FC-17.4567 BDP 41517 SG611905.9 R23 .0521 R13 .9700

BO£ 3.38RT BRA .1539 8C315.6095 FSP 3t_10 S£1|1978.8 Sr_ 411.6 •HA 4.32

ORBIT DETERMINATION ACCURACY

ST 5806.9 SR 691.8 S| 1716.8

CRT .9894 CRS -.9969 CST -.9669

LSA 6066.3 MSA 279.5 SSA 28.9

EL1 5847.1 (LZ 99.6 ALF 6.72

ARRIVAL DATE NOV 27 1965

EARTH TO MARS

INC 2.7971 vl 30.263

APO 228.13 V2 26.186

ETC 257.26 CLP 42.58

RAP 164.37 ECC 1.1861

INJ 2 LAT INJ 2 LONG

-51.28 159.36

-31.27 79.11

-31.28 159.36

-31.27 •9.11

-31.28 159.36

-31.27 79.11

ORBIT DETERMINATION ACCURACY

ST 5746.3 SR 667.9 S| 1625.1

CRT .9694 CRS -.9985 CST -.9851

LSA 6002.2 NSA 282.0 SSA 29.7

EL1 5784.1 EL2 96.5 ALF 6.56

LAUNCH DATE DEC 19 1964 FLIGHT •|ME 348.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC C(_41C

RL 147.22 LAL .DO

RP 209.14 LAp -1.79

MC 312.950 GL 28.33

PLANETOCENTRIC CONIC

C3 11.133 YHL 3.337

LNCH AZMTH LNCH TIME

68.09 8 22 12

111.91 13 43 30

68.09 8 22 12

111.91 13 43 30

68.09 6 22 12

111.91 13 43 30

DISTANCE 752.646 EARTH TO MARS

LOt. 64.08 YL 33.103 GAL 1.29 AZL 87.26 HCA 220.80 SNA 187.67 ECC .21670 |NC 2.7423 vl 30.263

LOP 304.84 VP 23.706 GAP -10.66 AZP 92.06 TAL 7.28 TAp 226.08 RCA 147.00 Apo 228.34 V2 26.209

GP -6.59 ZAL 74.26 ZAP 42.51 ET9 169.66 ZAE 65.70 ETE 175.52 ZAC •6.49 ETC 257.23 CLP 41.80

DLA 35.24 RAL 170.29 RAD 656?.4 VEL 11.512 PTH 2.01 VNP 4.396 SpA -1.09 RAp 164.91 ECC 1.1832

L-I TIM( INJ LAT INJ LONG INJ R• ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3915.26 -27.83 165.04 31.96 67.45 g 27 27 3315.3 -30.63 156.87

2896.27 -27.82 66.75 31.96 67.44 14 31 46 2296.3 -30.62 80.59

3915.26 -27.83 165.04 31.96 67.45 9 27 27 3315.3 -30.63 156.87

2899.27 -27.82 68.75 31.96 67.44 14 31 46 2296.3 -30.62 80.58

3915.26 -27.63 165.04 31.96 67.45 9 27 27 3315.3 -30.63 156.87

2696.27 -27.82 96.75 31.96 6•.44 14 31 46 2296.3 -30.62 80.58

DIFFERENTIAL C4_MRECTION$ NID-CouRsI[ EXECUTION ACCURACY

• DE 3.2991TRA .1145 TC-16.0136 RAU 2.3873 66712697.3 SGR 947.9 363 1066.5

ROE .3714 RRA .1590 RC3 -.9238 FAU .21967 RRT .8966 RRf .8905 RTF .9696

FOE 2.2969 FRA 1.2473 FC-17.0826 OSP 42032 S6812134.4 R23 .0454 R13 .9697

ROE 3.3200 BRA .1959 8C316.0403 FSP 3517 S6112127.2 SG2 418.7 THA 4.02

LAUNCH DATE DEC 16 1964 FLIGHT TIME: 350.00

HELIOCENTRIC CONIC DISTANCE 757.001

RL 147.22 LAL .DO LOL 84.08 VL 33.111GAL 1.17 AZL 8?.31HCA 222.04 SHA 187.80 ECC .21702

RP 206.94 LAp -1.80 LOP 306.09 VP 23.742 GAP -10.76 AZP 92.00 TAL 6.56 TAp 228.60 RCA 147.04

RC 313.671 GL 27.97 TIp -6.28 ZAL 75.46 ZAP 41.72 ET3 169.73 ZAE 64.63 ETE 175.49 ZAC 76.89

PLAN(TOCENTRIC CONIC

C3 10.970 VHL 3.312 OLA 34.36 RAL 171.46 RAD 6567.4 Vl[L 11.505 PTH 2.00 VHP 4.453 DpA -.99

LNCN AZNTH LNCHTIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN

69.6• 8 36 2 3884.56 -27.25 162.36 32.62 68.20 9 40 46 3284.6

110.33 13 39 1 2920.94 -27.24 90.42 32.61 60.19 14 27 42 2320.9

69.67 8 36 2 3884.56 -27.25 162.36 32.62 68.20 9 40 46 3284.6

110.33 13 39 1 2920.94 -27.24 90.42 32.61 68.19 14 27 42 2320.9

69.67 8 36 2 3884.56 -27.25 162.36 32.62 68.20 9 40 46 3284.6

110.33 13 39 1 2920.94 -27.24 90.42 32.61 68.19 14 27 42 2320.9

DIFFERENTIAL CCRflECTION3 MID-COURSE EXECUTION ACCURACY

TOE 5.2273 TRA .2182 TC-19.4428 BAU 2.4149 SGT12248.| SGR 908.0 363 1033.3

ROE .3567 RRA .1942 RC3 -.8611FAU .21145 RRT .8825 RRF .8748 RTF .9694

FOE 2.1064 FRA 1.3131 FC-16.6666 BSP 42536 SG612281.7 R23 .0389 R13 .9695

ROE 3.2469 BRA .2731 BC316.4653 FSP 3400 S6112274.4 SG2 426.0 THA 3.75

ORBIT OETERRINATION ACCURACY

ST 3674.9 SR 645.8 SS 1533.2

CRT .9894 CRS -.9976 CST -.9828

LSA 5906.8 MSA 285,3 SSA 30.5

EL1 5710.8 EL2 g3.2 ALF 6.43

ARRIVAL OATE DEC 1 1965

EARTH TO MARS

INC 2.6900 V1 30.263

APO 226.56 V2 26.232

ETC 257.19 CLP 41.03

RAp 165.47 ECC 1.1805

INJ 2 LAT INJ 2 LONG

-29.96 154.20

-29.95 82.26

-29.96 154.20

-29.95 82.26

-29.96 154.20

-29.93 92.26

ORBIT DETERMINATION ACCURACY

ST 5594.0 SR 625.8 SS 1443.2

CRT .9896 CR9 -.9965 C$T -.9801

LSA 5803.7 N3A 288.2 SSA 31.3

EL1 3625.1 EL2 89,5 ALF $.32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 16 1964 FLIGHT TIME 352.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .DO

RP 208.76 LAP -1.91

RC 314.704 6L 2?.62

PLANETOCENTR1C CONIC

C3 10.822 VHL 3.290

LNCH AZI4TH LNCH TINE

71.3G 8 51 7

108.64 13 33 33

71.36 8 51 7

108.64 13 35 33

110.00 14 36 35

110.00 12 49 15

DIFFERENTIAL CORRECTIONS

TOE 3.1527 TRA .$310 TC-16.8598 9AU Z.4420

ROE .3434 RRA .1696 RC3 -.8002 FAU .20343

FOE 1.9256 FRA 1.3832 FC-16.2746 9SP 43075

BOG 3.1714 BRA .5719 8C316.8788 FSP 3289

DISTANCE 761.560 EARTH TO MARS

LOt. 84.08 YL 55.118 GAL 1.04 AZL 97.36 HCA 223.28 SMA 187.93 ECC .21737 INC 2.6402 Vl 30.263

LOID 307,33 VP 23,776 GAP -10,85 AZP 91.92 TAL 5.93 TAp 229.11 RCA 147.08 Apo 228.78 V2 26.234

GP -7,99 ZAL 76.70 ZAP 40.94 ST8 169.90 ZA[ 63,58 ETE 175,47 ZAC 77.28 ETC 257.13 CLP 40,29

DLA 33.47 RAL 172.67 RAO 6567.4 V(L 11.493 PTH 2.00 VHP 4.512 DPA -.93 RAp 166.06 ECC 1.1781

L-I TIME INJ LAX |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

3850.35 -26.65 159.43 33.33 68.95 9 55 17 3250.3 -29.26 151.28

Z949.57 -26.63 92.39 33.32 68.93 14 22 42 2349.6 -29.25 84.24

3850.35 -26.65 159.43 33.33 68.95 9 55 17 $250.3 -29.26 151.28

2949.57 -26.63 92.39 33.32 68.93 14 ZZ 42 2349.6 -29.25 84.24

2762.62 -30.71 79.41 34.87 74.19 15 20 38 2162.6 -32.57 70.69

3085.30 -22.71 101.03 31.43 63.74 13 40 40 2485.3 -26.05 93.46

MID-COURSE EXECUT|CI_J ACCURACY ORBIT DETERMINATIOel ACCURACY

SGT12396.5 SGR 871.9 SG3 1001.0 ST 5505.0 SR 607.7 Ss 1356.0

RRT .8668 RRF .8578 RTF .9691 CRT .9899 CRS -.9948 CgT -.9766

$GiBlZ42T.Z R23 .0337 R13 .9691 LSA 5694.5 MSA 292.6 SSA 32.1

S6112419.6 SG2 434.1 THA 3.49 EL1 5537.8 EL2 85.6 ALF 6.24

LAUO4CH DATE DEC 16 1964 FLIGHT TIME 354.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC C.C_IC

RL 147.22 LAL .00

RP 208.58 LAP -1.82

RC 315.690 GL 27.28

PLAN[TOCENTRIC CC_41C

C3 10.687 VHL S.269

LNCH AZMTH LI_H TIHE

73.19 9 7 44

106.81 13 26 46

73.19 9 7 44

106.81 13 26 46

110.00 15 6 3

110.00 12 27 39

DIFFERENTIAL CCIIRECTIONS

TOE 3.0749 TRA .4487 TC-17.2624 BAU 2.4686

ROE .3313 RRA .1741 RC3 -.7409 FAU .19559

FOE 1.7508 FRA 1.4427 FC-15.8445 BSP 43590

9DE 3.0927 SRA .4613 BC317.2783 FSP 3175

DISTANCE 765.723 EARTH TO MARS

LOL 84.08 VL 33.126 GAL .91 AZL 87.41 HCA 224.52 SMA 188.06 ECC .21774 INC 2.5925 vl 30.263

LOP 308.53 VP 23.909 GAP -10.93 AZP 91.85 TAL 5.08 TAp 229.61 RCA 147.11 APO 229.01 V2 26.274

6P -7.72 ZAL 77.98 ZAP 40.19 ETS 169.87 ZAE 62.55 ETE 175.45 ZAC 77.65 ETC 257.11CLP 39.57

OLA 32.57 RAL 175.90 RAD 6567.4 VEL 11.492 pTH 2.00 VHp 4.571DPA -.89 RAp 166.63 ECC 1.1759

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CS7 TIN INJ 2 LAT INJ 2 LONG

3811.66 -26.02 156.19 54.09 69.68 10 11 16 3211.7 -28.54 148.06

2905.13 -26.01 94.71 34.09 69.67 14 16 50 2385.1 -28.53 86.58

3311.66 -26.02 156.19 34.09 69.68 10 11 16 3211.7 -28.54 148.06

Z983.13 -26.01 94.71 34.09 69.67 14 16 30 2383.1 -28.53 86.58

2677.06 -32.13 73.15 36.14 77.65 15 50 40 2077.1 -33.50 64.1g

5165.75 -20.20 105.95 31.24 61.82 13 20 24 2565.7 -23.81 98.64

MID-COURS4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12541.9 $641 838.4 SG3 968.8 ST 5407.2 SR 591.0 SS 1268.8

RRT .6496 RRF .8388 RTF .9689 CRT .g905 CRS -.9924 CST -.9725

S6812569.9 R23 .0277 R13 .9689 LSA 5577.5 MSA 295.9 SSA 32.9

$6112562.0 $G2 441.5 THA 5.25 ELI 5438.8 ELI 81.0 ALF 6.18

LAUNCH DATE DEC 16 1g64

HELIOCENTRIC CONIC

RL 147.22 LAL .DO

RP 208.40 LAP -1.82

RC 316.580 GL 26.93

PLANETOCENTRIC CONIC

C3 10.565 VHL 3.250

LNCH AZMTH LNCH TIME

75.23 9 26 28

104.77 13 18 9

75.23 9 26 28

104.77 13 18 9

110.00 15 30 54

110.00 12 12 53

FLIGHT TIME 356.00 ARRIVAL DATE DEC 7 1965

DISTANCE 770.088 EARTH TO HARS

LOL 84.08 VL 33.133 GAL .77 AZL 87.45 HCA 225.77 SMA 188.19 ECC .21814 INC 2.5467 vl 30.263

LOP 309.82 VP 23.842 GAP -11.01 AZP 91.76 TAL 4.32 TAp 230.09 RCA 147.14 kPO 229.25 V2 26.294

GF -7.46 ZAL 7g.30 ZAP 39.46 (T3 169.95 ZAE 61.54 ETE 175.44 ZAC 78.01ETC 257.06 CLP 38.86

DLA 31.65 flAL 175.17 RAD 6567.4 VEL 11.467 PTH 2.00 VHp 4.631DpA -.87 RAp 167.22 ECC 1.1739

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5766.70 -25.37 152.50 34.91 70.41 10 29 14 3166.7 -27.80 144.39

3023.45 -25.36 97.52 54.90 70.39 14 8 53 2423.5 -27.79 89.41

3766,70 -25.57 152.50 34.91 70.41 lO 29 14 5166.7 -27.80 144.39

3023.45 -25.56 97.52 34.90 70.59 14 8 33 2423.5 -27.79 89.41

2611.53 -32.98 68.23 37.17 80.45 16 14 26 2011.5 -35.95 59.12

3226.62 -18.20 109.52 51.39 60.55 13 6 39 2626.6 -21.98 102.43

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9930 TRA .5727 7C-17.6520 BAU 2.4952 96T12685.6 8GR 808.2 SG5 937.4 ST 5298.9 SR 575.9 SS 1184.5

ROE .3205 RRA .1786 RC3 -.6831 FAU .18793 RRT .8305 RRF .8182 RTF .9686 CRT .9911 CRS -.9887 CST -.9672

FOE 1.5846 FRA 1.5025 FC-15.5994 BSP 44063 S6812711.3 R23 .0229 R13 .9687 LSA 5451.7 NSA 300.5 SSA 33.7

BOG 3.0101 BRA .5999 6C317.6652 FSP 3060 S6112703.3 SG2 449.5 THA 3.05 EL1 5329.6 EL2 76.1 ALF 6.15

LAUNCH DATE DEC 16 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 9 1965

EARTH TO MARS

227.02 SI4A 188.33 ECC .21857 INC 2.5029 vl 30.263

3.55 TAp 230.57 RCA 147.17 APO 229.49 V2 26,314

60.54 ETE 175.45 ZAC 78.37 ETC 257.02 CLP 38.17

HELIOCENTRIC CCI41C DISTANCE 774.457

RL 147.22 LAL .00 LOt. 84.08 VL 33.141 GAL .64 AZL 87.50 HCA

RP 208.24 LAp -1.83 LOP 311.07 VP 23.873 GAP o11.09 AZP 91.71 TAL

RC 317.480 GL 26.58 GP -7.22 ZAL 80.68 ZAP 38.75 ETS 169.99 ZAE

PLANCTOCENTflIC CONIC

C3 10.458 VHL 5.234 OLA 30.71RAL 176.46 RAD 6567.4 VEL 11.482 PTH 2.00 VHP 4.692 DPA -.87 RAp 167.85 ECC 1.1721

LNCH AZlITH LNCH TIM( L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZI4TH INJ TIME

77.58 9 48 10 3712.50 -24.69 148.15 35.78 71.13 10 50 2

102.42 13 6 46 5073.52 -24.68 101.03 35.77 71.11 13 58 0

77.58 9 48 10 3712,50 -24.69 148.15 35.78 71.13 10 50 2

102.42 13 6 46 3073.52 -24.68 101.03 35.77 71.11 13 5Q 0

110.00 15 52 40 2555.38 -35.53 63.94 38.10 82.93 16 35 16

110.00 12 1 26 3278.65 -16.44 112.52 31.74 59.60 12 56 5

DIFFERENTIAL C_flECTIONS MID-CoURSE EXECUTION ACCURACY

TOE 2.9058 TRA .7021 TC-18.0334 BAU 2.5228 SGT1283t.1 $GR 780.8 SG3 907.8

ROE .3106 RRA .1826 RC3 -.6287 FAU .18084 RRT .8105 RRF .7961RTF .9684

FOE 1.4231 FRA 1.5560 FC-14.9705 BSP 44596 S_812854.8 R25 .0175 R15 .9684

SO( 2.9223 BRA .7255 6C316.0444 FSP 2963 S6112846.7 SG2 456.8 THA 2.63

PO CST TIM INJ 2 LAT INJ 2 LONG

3112.5 -27.04 140.07

2475.5 -27.03 92.95

3112.3 -27.04 140.07

2473.5 -27.03 92.95

1955.4 -34.15 54.75

2678.6 -20.35 105.56

ORBIT DETERMINATION ACCURACY

ST 5178.4 SR 561.8 SS 1100.3

CRT .9920 CRS -.9853 CST -.9605

LSA 5314.8 HSA 305.1 SSA 34.5

EL1 5208.3 EL2 70.6 ALF 6.14
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUIICH OATE DEC t6 1864 FLIGHT TIM( 360.00 ARRIVAL OAT[ DEC 11 1965

HELIOCENYRIC CQNIC DISTANCE 778.629 EARTH TO NAR6
RL 14T.22 LAL .00 LO(. 64.08 VL 33.148 GAL .50 AZL 87.54 HCA 228.27 SNA 188.46 [CC .21902 INC 2.4607 Vl 30.26]

RP 208.06 LAp -!.84 LOP 312.33 VP 23.904 GAP -11.17 AZP 91.64 TAL 2.76 TAp 231.03 RCA 147.19 APO 229.74 V2 26.352

RC 316.367 ;L 26.23 6P -6.99 ZAL 62.09 ZAP 34.06 ET$ 170.04 ZAE 59.$6 ETE 175.42 ZAC 76.71ETC 256.97 CLP 37.50

pLAN[TOCENTRIC CONIC
C3 10.365 VHL S.219 OLA 28.76 RAL 1T7.TS RAD 6567.4 VEL 11.478 PTH 2.00 VHP 4.754 DpA -.90 RAp 168.45 ECC 1.1706

LNCH AZNYH LNCN TIRE L-I TIME INJ LAY INJ LGNG INJ RT ASC INJ AZRTH INJ 7IN_ PO CST TIN INJ 2 LAY INJ Z LONG
80.44 10 14 49 3642.62 -23.99 142.68 36.69 71.84 11 15 32 3042.6 -26.25 134.62

99.56 12 50 38 3139.78 -23.98 105.72 36.69 71.83 13 42 58 2539.8 -26.24 97.66

100.00 13 17 3G 3053.61 -25.60 99.86 37.24 74.01 14 8 30 2453.6 -27.54 91.60

100.00 12 30 32 SZOA.O2 -22.40 109.68 36.09 69.67 13 23 56 2604.0 -24.96 102.03
110.00 16 12 35 2504.90 -33.89 80.04 39.99 85.21 16 54 20 1904.9 -34.18 50.81

110.00 11 52 3 3325.50 -14.80 115.17 32.23 58.83 12 47 28 2725.5 -10.82 106.36

DIFFERENTIAL CXJRECTION9 N|DoC, OUR$E EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z.IIT6 TRA .6363 TC-18.3762 BAU 2.5476 SG712965.5 SGR 755.3 SG3 875.6 ST 5053.9 SR 549.7 SS 1022.9

ROE .3020 RRA .1863 RC3 -.5720 FAU .17315 RRT .7871 W .7717 flTF .9182 CRT .9930 CRS -.9756 CST -.9524

FOE 1.2747 FRA 1.6057 FC-14.4625 BSP 45029 $681Z987.5 R23 .0137 R13 .9682 LSA 5176.2 NSA 3|0.0 SSA 35.Z

ROE 2.8341BRA .eROS BC318.3851FSP 2840 $6112979.2 _ 465.| THA 2.63 EL1 5063.3 EL2 64.6 ALF 6.17

LAUNCH DATE DEC 16 11NL4 FLIGHT TIRE 362.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CQNIC DISTANCE 783.202

NL 147.22 LAL .00 LOL 84.08 VL 33.156 GAL .35 AZL 87.50 HCA 229.52

RP 207.93 LAP -1.64 LOP 313.56 VP 23.934 GAP 011.25 AZP 91.37 TAL 1.96

RC 319.24Y GL 25.61 GP -6.77 ZAL 03.55 ZAP 37.38 ET8 170.10 Z/ME 56.60

pL_I:TOC(N111]C CONIC
C3 10.286 K 3.207 OLA 28.79 RAL 179.13 RAT) 6567.4 V(L 11.475 PTH 1.99

LNCH AZNTH LNCH TIN( L-! TIN( INJ LAT INJ L_
64.56 10 $S 3 3555.44 -23.26 134.51

95.42 12 23 6 3243.90 -23.25 113.15

100.00 14 • 34 L_)04.19 -27.93 89.69

100.00 11S ! 16 3346.30 -18.75 116.69

110.00 16 31 16 2456.28 -34.09 56.41

110.00 11 44 6 3_9.06 -13.23 117.59

DIFFERENTIAL COIRECTION8

TIDE 2.7237 TRA .9_17 1C-16.7057 BAU 2.5733

flOE .2942 NRA .18R7 RC3 -.5193 FAU .18615

FOE 1.1266 FRA 1.6544 FC-13.9840 BSIP 45511

BOE 2.7365 8RA .9999 6C310.7129 FSP 2734

EARTH TO NARS

SNA 168.60 ECC .21951 INC 2.4200 vl 30.263
TAP 251.49 RCA 147.20 APO 230.00 V2 26.349

ETE 175.41 ZAC 79.05 ETC 256.92 CLP 36.85

VHF 4.817 OpA -.84 RAP 169.06 (CC 1.1693

ZNJ RT A3_ INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

37,68 72.55 11 51 59 2935.4 °25.43 126.48

37.66 72.53 13 17 12 2645.9 -25.43 105.11

38.98 78.88 14 56 2 2300.2 -29.18 81.11
35.85 66.29 12 47 5 2746.4 -21.60 111.42

39.85 67.33 17 12 14 1858.3 -34.08 47.17

32.84 58.20 12 40 15 21"69.1 -17.36 110.89

MIOoCOURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13101.4 SGR 732,8 SG3 646.1 ST 4915.8 SR 538.4 SS 945.7

RRT .7934 RRF .7459 RTF .9680 CRY .9941CRS -.964• C$T -.9415

Sr,813121.9 R23 .0093 R13 .9660 LSA 5024.0 HSA 316.0 SSA 35.9

SG113113.3 SG2 472.7 THA 2.45 EL1 4944.9 (L2 56.2 ALF 6.21

LAUNCH DATE DEC 16 1964 FLIGHT TIM( 364.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 207.76 LAP -1.84
RC 320.122 GL 25.52

PLAk_TOCENYRIC CONIC

C$ 10.223 VHL 3.19T

LNCH AZMTH LNCH TIME

90.00 !2 31 10
60.00 10 55 56

100.00 14 36 36

100.00 11 31 9

110.00 16 49 3

110.00 11 37 13

01FFERENTIAL CCIRECTION8

TOE 2.6207 TRA 1.121)S TC-19.0192 BAU 2.6001

ROE .2666 RRA .1926 RC3 -.46•8 FAU .15930
FOE .9756 FRA 1.6960 FC-13.4911 BSP 46013

BIDE 2.6564 BflA 1.1456 9C319.0250 FSP 2645

DISTANCE 767.578 EARTH TO NARS

LOL 84.08 VL 33.164 GAL .21 AZL 87.62 HCA 230.78 SNA 188.74 ECC .22003 INC 2.3808 vl 30.263

LOP 314.85 VP 23.963 GAP -11.53 AZP 91.51TAL 1.15 TAp 231.93 RCA 147.21APO 250.27 V2 26.366

6P -6.57 ZAL 85.05 ZAP 36.72 (TS 170.14 ZAE 57.65 ET( 175.40 ZAC 79.38 (TC 256-.87 CLP 36.21

OLA 27.80 RAL 180.48 RAO 656?.4 VEL |1.472 pTH 1.99 VHP 4.88110pA -1.01 RAp 169.72 ECC 1.1682

L-I TIN( INJ LAT INJ LONG |flJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAY INJ 2 LONG

3255.58 -25.62 113.09 39.57 77.50 13 25 3 2633.6 -27.08 104.73

3543.27 -19.46 133.66 37.57 69.02 11 54 59 2943.3 -22.15 126.02
2622.66 -28.69 83.52 40.24 81.99 15 25 40 2222.7 -29.70 74.81

3429.42 -16.40 123.93 56.19 64.65 12 28 18 2829.4 -19.68 116.68

2414.49 -34.18 53.00 40.71 89.37 17 29 17 1814.5 -33.89 43.76

3410.36 -11.76 119.66 53.56 57.67 12 34 4 2810.4 -15.94 113.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13236.5 SGR 711.0 SG3 816.4 ST 4760.3 SR 526.8 ss 863.0

RRT .7378 RRF .7174 RTF .9874 CRT .9951CRS -.9471CST -.9254
SGB13255.5 R23 .0041R|3 .9674 LSA 4655.5 NSA 324.0 SSA 36.7

S6113246.9 SG2 479.6 THA 2.27 ELI 4789.1 EL2 51.7 ALF 6.29

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 366.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC C.CNIC

flL 147.22 LAL .00 LOt. 64.06 VL 33.172 GAL

RP 207.66 LAp -1.85 LOP $16.09 VP
RC 320.992 GL 25.16 6P -6.38 ZAL

PLAN[TOCENTRIC CONIC

C3 10.1T5 VHL 3,190 OLA 26.79 RAL 181.88 RAO 6567.4 VEL

LNCH AZI4TH LI_H TIN( L-I TIN( INJ LAT INJ LONG

90.00 13 10 42 3120.42 -27.04 105.11

90.00 10 27 20 $654.55 -16.61 |40.56

100.00 15 4 24 2753.85 -29.44 78.48

100.00 11 16 27 3496.35 -14.41 127.91
110.00 17 6 9 2372.89 -34.16 49.75

110.00 11 31 11 3450.08 -10.31 122.01

DIFFERENTIAL C(:RRECTIONS

TOE 2.5295 TRA 1.2969 TC-19.3208 BAU 2.6266
RDE .2825 RRA .19•D RC3 -.4210 FAU .15349

FOE .8765 FRA 1.7663 FC-13.0595 6_P 46320

BDE 2.5452 BRA 1.3137 8C319.3255 FSP 2511

DISTANCE 791.956 EARTH TO MARS

.06 AZL 87.66 HCA 232.03 SNA 188.88 ECC .22057 INC 2.3429 Vl 30.263

23.990 GAP -11.41 AZP 91.44 TId. .32 TAp 232.36 RCA 147.22 APO 250.54 v2 26,381

86.56 ZAP 36.08 (TS 170.|9 ZAE 56.72 EYE 175.39 ZAC 79.70 ETC 256.82 CLP 35.59

11.470 PTH l.gg VHP 4.g46 DpA -1.09

INJ RT A$C INJ AZMTH INJ TINE PO CST TIH
41.03 81.26 14 2 42 2520.4

57.81 66.73 11 28 23 5054.6

41.37 84.58 15 50 18 2153.8

56.76 63.52 12 14 43 2896.4
41.57 91.29 17 45 42 1772.g

54.37 57.23 12 28 41 2850.1

HID-COURSE EXECUTION ACCURACY
SG713394.1SGR 697.0 SG3 7g4.$

RRT .7125 RRF .6935 RTF .9675

Sr_13412.5 R23 .0049 R13 .g675
S6113403.5 SGZ 489.4 THA 2.13

RAp 170.38 ECC 1.1675

INJ 2 LAT INJ 2 LONG
-27.97 96.57

-19.62 133.20

-29.88 6g.70

-17.85 120.80
-33.61 40.53

-14.55 115.49

ORBIT DETERNINAT1ON ACCURACY
ST 4625.5 SR 521.2 SS 819.5

CRT .9962 CRS -.9280 CST -.9110

LSA 4714.3 MSA 334.2 S$A 37.2

EL1 4G54.5 EL2 45.3 ALF 6.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH 047E OEC 16 1964 FLIGHT TIN( 368.00 ARRIVAL DATE DEC 19 1965

HELIOCENTRIC CONIC DISTANCE 796.334 EARTH TO MARS

RL 147.22 LAL .00 LOt. 84.08 VL 33.179 GAL -.09 AZL 87.69 HCA 233.29 SNA 189.02 ECC .22116 INC 2.3082 vl 30.243

RP 207.54 LAP -1.85 LOP 317.35 VP 24.017 ;kP -11.49 AZP 91.38 TAL 359.49 TAp 232.78 RCA 147.21 APO 230.82 V2 28.398

RC 321.856 GL 24.79 GP -8.19 ZAL 88.18 ZAp 35.46 (TS 170.23 zA( 55.80 (TE 175.39 ZAC 80.02 ETC 258.78 CLP 34.98

PLAN(TOCENTRIC CONIC

C3 10.143 VHL 3.183 DLA 25.78 RAL 183.29 RAD 8587.4 Y(L 11.469 PTH 1.99 VHp 5.012 DPA -1.18 RAp 171.04 (CC 1.1889

,LNCH AZMTH LNCH TIN( L-I TIN( %NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 40 9 $039.63 -27.74 99.30 42.27 84.09 14 30 49 2439.8 -28.27 90.88

90.00 10 9 14 3734.09 -14.41 145.38 38.38 85.36 11 11 28 3134.1 -17.61 138.17

100.00 15 27 24 2893.85 -29.75 74.04 42.45 86.90 18 12 18 2093.8 -29.88 65.24

100.00 11 4 40 $553.10 -12.80 131.33 37.47 82.67 12 3 55 2955.1 -18.16 124.35

110.00 17 22 43 2333.04 -34.08 46.64 42.45 93.13 18 1 36 1733.0 -33.25 37.49

110.00 11 25 $1 3468.67 -8.88 124.09 35.26 56.85 12 23 59 2888.7 -13.18 117.83

DIFFERENTIAL C.CRRECTI_8 MID-COURSE EXECUTION ACCURACY ORBIT D(TERMINATZON ACCURACY

TDE 2.4275 TRA 1.4539 TC-19.5257 BAU 2.8482 _T13497.8 _ 879.2 _3 757.5 ST 4468.5 SR 513.8 88 758.7

RDE .2778 RR4 .1987 RC3 -.3648 FAU .14510 RRT .8790 flRF .6808 RTF .9671 CRT .9969 CR9 -.9015 CST -.8920

FDE .7388 FRA 1.7897 FC-I2.3845_B$1p 47224 S_13514.7 R23 .0041 R13 .9671 LSA 4548.7 MSA 339.1 SSA 37.9

80[ 2.4451BRA 1.4875 BCS19.5291FSP 2528 S_113505,5 SG2 498.3 THA 1.98 EL1 4497.7 EL2 40.4 ALF 6.54

LAUNCH DATE DEC 16 1964 FLIGHT TIM( 370.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC CCNIC DISTANCE 800.714

RL 147.22 LAL .00 LOL 84.08 VL 33.167 GAL -.23 AZL 87.73 HCA 234.53 SMA

RP 207.42 LAP -1.85 LOP 310.61 VP 24.045 GAP -11.57 AZP 91.32 TAL 358.63 TAp

RC 322.714 TeL 24.40 6P -6.02 Z/q. 89.78 ZAP 34.85 ET8 170.26 ZA( 54.90 ETE

PLAN_TOCENTRIC CONIC

CS 10.128 VHL S.182 OLA 24.71 RAt. 184.71 RAD 6367.4 Vl[L 1|.488 PTH 1.99 VHP 5.079 OpA

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 14 5 28 2972.12 -28.12 94.40 43.44 88.51 14 SS 1

90.00 9 53 17 3801.00 -12.47 149.34 39.12 64.37 10 58 38

100.00 15 48 38 2839.30 -29.88 70.01 43.51 89.02 18 32 38

100.00 10 54 48 3808.88 -10.90 134.41 38.31 81.99 11 54 57

110.00 17 38 52 2294.88 -35.87 43.68 43.35 94.88 18 17 8

110.00 11 21 4 3528.46 -7.48 126.10 38.24 56.54 12 19 50

DIFFERENTIAL C4_RR(CTION9 NID-COUR$1[ EXECUTION ACCURACY

TDE Z.3153 TRA 1.6257 TC-19.TZSS BAU 2.6709 SG713814.5 SGR 684.0 SG3 727.9

ROE .2731RRA .2011RC3 -.3158 FAD .13824 RRT .6477 RRF .8279 RTF .9682

FOE .8308 FRA 1.0277 FC-11.8184 BSP 47552 SG813830.7 R23 .0016 R13 .9662

8DE 2.3313 8RA 1.8381 8C319.7260 FSP 2394 $¢,113621.3 SG2 505.6 THA 1.81

EARTH TO MARS

189.16 ECC .22177 INC 2.2708 vl 30.263

253.19 RCA 147.21 APO 231.11 V2 26.409

175.38 ZAC 80.33 ETC 256.71CLP 34.39

-1.30 RAp 171.72 ECC 1.1867

I_) CST TIM INJ 2 LAT INJ 2 LONG

2372.1 -28.31 85.74

3201.0 -15.82 142.27

2039.5 -29.89 61.21

3008.9 -14.$6 127.54

1694.7 -32.83 34.58

2926.5 -11.81 119.71

ORBIT DETERMINATION ACCURACY

ST 4295.5 9R 508.0 89 896.8

CRT .9971 CRS -.8582 CST -.8805

LSA 4368.7 MSA 351.6 SSA 38.5

ELI 4325.0 EL2 38.5 ALF 6.70

LAUNCH DATE DEC 18 1984 FLIGHT TIME 372.00 ARRIVAL DATE DEC 23 1965

HELIOCEHXRIC CONIC 0ISTANCE 805.094 EARTH TO MARS

RL 147.22 LAL .00 LOL 84.08 VL $3.195 GAL -.41AZL 87.76 HCA 235.81SMA 189.30 ECC .22243 INC 2.2363 vl 30.263

RP ZOT.S1 LAP -1.85 LOP 319.87 VP 24.068 GAP -11.65 AZP 91.28 TAL 357.77 TAp 233.58 RCA 147.20 Apo 231.41 V2 26.422

RC 325.588 GL 24.01GP -5.85 ZAL 91.42 ZAP 54.25 ET8 170.30 ZA( 54.01ETE 175.38 ZAC 80.63 ETC 256.66 CLP 33.81

PLANETOCENTRIC CONIC

C$ 10.131VHL 3.185 DLA 25.64 RAL 186.15 RAD 6567.4 VEL 11.468 PTH 1.99 VHp 5.148 DpA -1.43 RAp 172.40 ECC 1.1667

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

90.00 14 28 24 2912.$3 -28.29 90.04 44.57 88.70 15 16 57 2312.3 -28.17 81.37

90.00 9 43 50 3860.89 -10.88 152.83 39.99 63.62 10 48 10 3260.9 -14.14 145.86

100.00 16 8 38 2589.18 -29.88 86.27 44.57 90.99 16 51 47 1989.2 _-29.42 57.49

100.00 10 48 17 3659.29 -9.27 137.27 39.24 61.46 11 47 16 3059.3 -13.02 130.48

110.00 17 54 38 2257.52 -33.62 40.79 44.28 96.56 18 32 16 1857.5 -32.35 31.79

110.00 11 16 48 3585.89 -6.08 128.07 37.29 56.29 12 16 10 2963.7 -10.45 121.75

DIFFERENTIAL C(_RRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 2.2040 TRA 1.8018 TC-19.9157 BAU 2.6973 SGT13747,8 8GR 651.6 $GS 702.2 ST 4124.8 SR 500.2 SS 647.0

ROE .2898 RRA .2028 RCS -.2718 FAU .13239 RRT .6174 RRF .5955 RTF .9660 CRT .9964 CRS -.8049 CST -.8251

FOE .$192 FflA 1.8581 FC-11.$141BSP 47978 9G813763.2 R23 -.0023 R13 .9660 LSA 4189.2 MSA 363.1SSA 39.0

BOE 2.2204 BRA 1.8132 BC319.9175 FSP 2290 S8113753.7 SG2 512.3 THA 1.88 EL1 4154.8 EL2 41.9 ALF 6.89

LAUNCH DATE DEC 18 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 25 1968

HELIOCENTRIC _lC DISTANCE 809.474 EARTH TO MARS

RL 147.22 LAL .00 LOL 84.08 Vk 33.203 GAL -.57 AZL 87.80 HCA 237.07 SMA 189.44 ECC .22312 INC 2.2028 Vl $0.263

RP 207.21 LAp -1.85 LOP $21.13 VP 24.092 GAP -11.75 AZP 91.20 TAL 356.89 TAp 233.97 RCA 147.18 APO 231.71 V2 26.434

RC 324.413 GL 23.e'1 GP -S.G9 ZAL 93.10 ZAP 33.67 ETS 170.35 Z/dE 53.13 ETE 175.38 ZAC 80.93 [TC 256.61 CLP 33.24

PLAN(TOCENTRIC CONIC

C3 lO.ISl VHL 3.188 OLA 22.58 RAL 187.60 RAO 6587.4 VEL 11.469 PTH 1.99 VHP 5.215 DpA -1.57 RAp 173.10 ECC 1.1671

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 49 45 2857.73 -28.31 86.04 45.70 90.70 15 37 22 2257.7 -27.91 77.40

90.00 9 $4 4 3916.$1 -8.99 156.02 40.98 63.03 10 39 21 3316.3 -12.$4 149.14

100.00 18 27 42 2541.87 -29.77 62.75 45.84 92.83 17 10 4 1941.9 -29.06 54.02

100.00 10 38 48 3707.40 -T.7O 159.96 40.27 61.03 11 40 35 3107.4 -11.$1 133.26

110.00 18 lO 8 2221.30 -33.31 38.02 45.23 98.17 18 47 8 1621.5 -31.82 29.11

110.00 11 12 53 3600.53 -4.67 130.01 38.41 56.10 12 12 53 3000.5 -9.09 123.71

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0865 TRA 1.9828 TC-20.0863 BAU 2.7234 SGT13874.0 _ 840.1 983 67§.7 8T 394§.7 9R 495.1 SS 603.2

ROE .2872 flRA .2039 RCS -.2288 FAU .12653 RRT .5855 RRF .5610 RTF .9659 CRT .9945 CflS -.7358 CST -.7820

FOE .4124 FRA 1.8750 FC-10.7908 BSP 48418 S_13888.7 R23 -.0088 R13 .9659 LSA 4004.3 NSA 37§.3 SSA 39.?

BOE 2.1036 BRA 1.9933 BC320.0678 FSP 2197 S8113879.0 SG2 518.7 THA 1.55 EL1 3976.3 EL2 51.5 ALF 7.1
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)
r

LAUNCH DATE DEC 16 1984

NELIOCENTRIC CONIC

RL |47.22 LAL .00

RP 2OT.1E LAP -|.85

RC 325.253 GL 28.20

PLANETOCENTRIC CONIC

C3 10.111 VNL 3.192

LNCH AZNTH LNCM TIM(

90.00 15 9 55

90.00 9 25 34

100.00 lS 46 2

100.00 10 32 D

110.00 18 28 18

110.00 11 S 22

FLIGHT TIN[ 378.00 ARRIVAL DATE DEC 27 ISS5

DISTANCE 813.655 EARTH TO MARS

LOL 84.06 VL $3.211 GAL -.T$ AZL 07.83 HCA 238.34 SNA 189.59 ECC .22385 INC 2.1702 Vl $0.263

LOP 322.40 Vp 24.115 GAP -11.81 AZP 91.14 TAL 356.00 TAp 234.34 RCA 147.15 APO 232.08 VZ 28.444

r_P -5.55 ZAL 94.81 ZkP 33.11 ETS 170.35 ZN[ 52.27 ETE 175.37 ZAC 81.23 (TC 258.55 CLP SZ.8S

OLA 21.46 RAL 189.07 RAD 8567.4 VEL 11.471 PTN 1.99 VHp 5.285 DPA -1.72 RAP 173.81 ECC 1.1677

L-I TIME INJ LAT INJ LONG INJ RT ASC IflJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2806.93 -28.21 82.33 46.83 92.56 15 58 42 2206.9 -27.56 73.73

3968.85 -7.$6 159.01 42.03 62.58 10 31 42 3368.7 -10.98 152.11

2487.02 -29.57 59.43 46.73 94.57 17 27 39 1897.0 -28.63 50.78

$T53.81 -6.18 142.56 4t.58 60.69 11 34 42 3153.8 -I0.02 135.10

2166.48 -32.94 35.36 46.24 99.71 19 1 44 1588.5 -31.25 26.54

363T.12 -3.27 131.93 39.59 55.95 12 9 59 3037.1 -7.72 125.67

DIFFERENTIAL C_RRECTION8

TOE 1.SDDS TRA 2.1733 TC-_0.1620 BAU 2.7470

.2SST IRA .2031 RC3 -.1652 FAU .12028

FOE .SIGS FRA 1.69t)0 FC-10.2161 BDP 46877

810( 1.9864 BWA 2.1832 8C320.1628 FSF 2114

LAUNCH DATE DEC 16 1964

HELIOCENTRIC C.GNIC

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SG713991.3 SGR 630.7 863 646.2 ST 3770.0 SR 491.4 $S 571.8

RRT .5513 RRF .5264 RTF .9653 CRT .9907 CRS -.6582 CST -.7338

SC_14005.3 R23 -.0078 R13 .9853 LSA 3824.6 MSA 390.5 SSA 39.7

S6113995.6 SG2 526.1THA 1.43 EL1 3801.4 ELI 66.4 ALF 7.$6

FLIGHT TIME 379.00 ARRIVAL DATE DEc 29 1965

DISTANCE 818.234 EARTH TO MARS

LOL 84.06 VL 33.219 GAL -.90 AZL 87.66 HCA 239.80 Si4A 189.73 ECC .22462 INC 2.1385 Vl 30.263

LEtS 323.66 VIP 24.137 SAP -11.90 AZP 91.08 TAL 355.10 TAp 254.70 RCA 147.12 APO 232.35 v2 26.454

GP -5.40 ZAL 98.55 ZAP 32.53 ET3 170.38 ZN[ 51.42 ETE 175.37 ZAC 81.53 ETC 256.50 CLP 32.15

OLA 20.54 RAL 190.54 RAID 8567.4 VEL 11.473 PTH 1.99 VHp 5.355 DpA -1.89 RAp 174.52 ECC 1.1687

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

2739.13 -29.02 78.85 47.98 94.29 16 15 11 2159.1 -27.18 70.30

4018.79 -5.78 161.84 43.19 62.25 10 25 D 3418.6 -9.45 155.09

2454.21 -211.30 $6.28 47.85 96.21 17 44 40 1854.2 -28.18 47.67

3790.96 -4.65 145.06 42.57 60.44 11 29 27 3199.0 -6.55 130.45

2152.39 -32.52 32.79 47.27 101.18 19 16 7 1552.4 -30.84 24.07

3673.54 -1.88 155.85 40.85 55.86 12 7 23 3073.5 -8.35 127.60

RL 147.22 LAL .00

RP 207.04 LAP -1.84

RC $26.088 GL 22.78

PLANETOC_MTR I C _IC

C3 10.250 VHL 3.202

LNCN AZNTN LNCH TIN[

90.00 15 29 12

90.00 9 16 1

100.00 17 3 46

100.00 10 2S 6

110.00 18 40 15

110.00 11 6 9

DIFFERENTIAL CGRRECTIONS

TOE 1.8472 TRA 2.3711 TC-20.225S BAU 2.7717

ROE .2150 RRA .2059 RC3 -.1448 FAU .11444

FD[ .22S0 FRA 1.9177 FC3.-9.6686 9SIP 48313

DOE 1.8661 BRA 2.3801 BC320.2280 FSP 2026

LAUNCH DATE DEC 16 1984

HELIOCENTRIC CONIC

RL 147.ZE LAL .OO

RP E08.94 LAP -1.84

RC 3ES.StT GL 28.$4

FLANETOCENTRIC CONIC

C3 10.$31 VHL 3.214

LNCH AZNTN LNCH TIRE

90.00 IS 4T 46

90.00 9 11 15

100.00 17 21 O

100.00 10 20 42

110.00 16 54 58

110.00 11 3 14

MID-C, OURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT14111.5 SGR 622.7 SG3 622.2 ST 3594.7 SR 488.6 SS 548.2

RRT .5173 IUU r .4913 RTF .9649 CRT .9842 CflS -.5557 C$T -.6809

S6814125.2 R23 -.0099 R13 .9848 LSA 3646.1NSA 407.6 SSA 39.9

SGI14115.Z Sr_2 332.8 TMA 1.31 EL1 3626.8 EL2 65.9 ALF 7.82

FLIGHT TIN( 380.00 ARRIVAL DATE DEC 31 1965

DISTANCE 822.612 EARTH TO MARS

LOL 64.08 VL $3.227 GAL -1.07 AZL 87.89 HCA _40.87 SRA 189.88 ECC .22543 INC 2.1078 vl 3O.ZS$

LOP $24.93 VP 24.157 GAP -11.98 AZP 91.03 TAL 354.18 TAp 235.05 RCA 147.08 Apo 232.89 V2 2G.4GS

GP -5.27 ZAL 98.30 ZAP 32.02 ET8 170.40 ZAE 50.58 (TE 175.36 ZAC 81.82 (TC 256.45 CLP $1.68

OLA 19.21 RAL 192.02 RAD 6567.4 VEL 11.477 PTH 1.99 VHp 5.427 DP-A -2.08 RAp 175.25 ECC 1.1700

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME 110 CST TIM INJ 2 LAT INJ Z LONG

2713.79 -2?.74 75.56 48.16 95.92 16 33 D 2113.8 -28.63 67.07

4067_.28 -4.23 164.57 44.42 61.98 |O 19 2 $467.S -7.95 157.86

2413.15 -26.96 53.28 48.99 97.75 16 1 13 1813.2 -27.58 44.74

5843.15 -3.16 147.50 43.82 60.28 11 24 45 3243.2 -7.10 140.92

2119.19 -32.05 50.51 48.35 102.57 19 30 17 1519.2 -29.99 2!.70

3709.88 -.49 135.73 42.16 55.82 12 5 3 3109.9 -4.98 129.51

DIFFERENTIAL CCRRECTION3

TOE 1.7230 TRA 2.5768 TC-20.2443 BAU 2.7960

ROE .2649 RRA .2013 RC3 -.lOGO FAU .10973

FOE .1391 FRA 1.9322 F¢3-9.1122 BSP 49795

DOE 1.7432 BRA 2.5650 BC320.2445 FSP 1948

LAUNCH OAT( DEC 16 |964

HELIOCENTRIC CCNIC

RL 147.22 LAL .00

RP 206.89 LAp -1.04

RC 327.742 61. 21.90

PLAN[TOCENTRI¢ CONIC

CS 10.433 VNL 3.230

LNCH AZNTH LNCH TIM(

SO.O0 18 S 44

90.00 9 5 6

100.00 17 37 48

|00.00 lO 15 44

110.00 19 S 26

110.00 11 O 33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14228.4 SGR 615.9 SG3 596.6 ST 3422.8 SR 486.4 99 532.5

RRT .4829 RRF .4855 flTF .9642 CRT .9739 CRS -.4440 CST -.6244

S6814241.7 R23 -.0124 R13 .9642 _SA 3471.5 NSA 427.6 SSA 39.9

S6114231.5 SG2 539.2 THA |.20 ELI 3455.5 ELI 109.S ALF 7.89

FLIGHT TIM( 382.00 ARRIVAL DATE JAN 2 19G6

DISTANCE 826.989 EARTH TO MARS

LOt. 84.08 VL 33.238 GAL -1.24 AZt. 8T.9THCA 242.13 SNA 190.03 ECC .22629 114(: 2.0774 vl S0.263

LOP 326.20 VP 24.177 SAP -12.06 AZP 90.97 TAL 353.25 TAp 235.38 RCA 147.03 APO 233.03 V2 IS.AT|

GP -5.14 ZAL 100.06 ZAP 31.49 (T8 1T0.42 ZNE 40.76 ET( 175.35 ZAC 82.10 ETC 256.40 CLP 31.I1

DIFFERENTIAL CDRRECTIONS

TOE 1.5970 TRA 2.7895 TC-20.2154 BAU 2.8196

ROE .2857 RRA .2083 RC3 -.0690 FAU .10310

FDE .OSOS FRA 1.9422 FC3-6.5560 BSP 50254

DO( 1.6190 BRA 2.7971 8C320.2156 FSP 1867

DLA |6.071RA_ 193.50 RAD 6567.4 VEL 11.481PTH 2.00 VHp 5.499 DPA -2.27 RAp 175.98 ECC 1.1717

L-I TIM( INJ LAT INJ I.X)IG INJ RT AS(: INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2670.52 -27.40 72.44 50.36 97.43 16 SO 15 2070.5 -26.08 64.02

4114.52 -2.72 167.21 45.72 61.80 10 13 41 55|4.5 -6.47 160.54

2373.66 -28.56 50.41 50.17 99.21 18 17 21 1778.7 -26.99 41.96

3686.61 -1.69 149.89 45.15 60.15 11 20 30 3286.6 -5.65 143.34

2086.85 -31.55 27.92 49,46 103.90 19 44 15 1486.9 -29.32 19.43

5746.18 .89 137.62 43.53 35.83 12 2 59 3146.2 -S.60 131.42

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT14340.7 SGR 610.3 363 571.1 ST 3258.4 SR 485.3 SS 525.0

RRT .4481RRF .4198 RTF .9636 CRT .9588 CR3 -.3290 CST -.5741

SG914353.? R23 -.0144 R13 .9636 LSA 3305.3 NSA 449.2 SSA 39.8

$G114343.3 SG2 545.5 THA 1. Dg EL1 3291.6 EL2 136.S ALF 8.14

2161



JPI_TR32-503 EARTH--MOONTRAJECTORIES.1964-69

LAUNCHDATE DEC 16 1964 FLIGHT TIM( 394.0D ARRIVAL DATE JAN 4 1988

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 208.84 LAP -1.83

RC 328.562 GL 21.44

PLANE;OCENTRIC CONIC

C3 10.557 VHL 3.249 DLA

LNCH AZMTH LNCH TIME L-I TIRE INJ LAT

90.00 18 23 11 2829.06 -27.00

90.00 8 59 30 4160.78 -1.23

100.00 17 54 12 2335.58 -28.12

100.00 10 11 11 3929.50 -.23

110.00 19 23 45 2055.36 -31.01

110.00 10 58 6 3782.49 2.28

DIFFERENTIAL C._RECTIO4M8

TOE 1.4670 TRA 3.0083 TC-20.1493 6AU 2.8439

ROE .2673 RRA .2061 RC3 -.0342 FAU .09763

FOE -.0128 FRA 1.9496 FC3-8.003§ 8SP 50700

BOE 1.4912 BRA 3.0153 8C320.1493 FSP 1791

DISTANCE 831.364 EARTH TO MARS

LOt. 84.08 VL 33.244 GAL -1.42 AZL 87.95 HCA 243.40 8MA 190.18 ECC .22719 INC 2.0479 vl 30.283

LOP 327.46 VP 24.196 GAP -12.15 AZP 90.g2 TAL 352.31 TAp 235.71 RCA 146.97 APO 233.38 V2 28.477

GP -5.01 ZAL 101.88 ZAP 30.96 ET3 170.43 ZAE 48.94 ETE 175.35 ZAC 82.39 ETC 258.35 CLP 30.61

16.93 RAL 194.98 RAO 6557.4 VEL 11.487 PTH 2.00 VHP 5.572 DPA -2.47 RAP 176.73 ECC 1.1737

INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

69.47 51.59 98.86 17 7 0 2029.1 -25.49 61.13

169.79 47.09 61.71 10 8 51 3560.8 -5.00 163.15

47.67 51.38 100.59 18 33 7 1735.6 -28.37 39.30

152.24 46.54 60.11 11 16 40 3329.5 -4.21 145.71

25.62 50.62 105.16 19 58 1 1455.4 -28.82 17.24

139.52 44.97 55.88 12 1 g 3182.5 -2.21 133.31

MIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14452.9 SGR 605.8 SG3 546.3 ST 3100.6 SR 483.0 SS 524.6

RRT .4130 RRF .3838 RTF .9628 CRT .9372 CRS -.2130 CST -.5320

SG814485.6 R23 -.0159 RI3 .9628 LSA 3146.2 MSA 473.3 SSA 39.6

S8114455.1 SG2 551.7 THA .99 ELI 3133.8 EL2 167.3 ALF 8.38

LAUNCN OATE OEC 16 1964 FLIGHT TIME 386.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC C_IC

RL 147.22 LAL .00

RP 206.79 LAp -1.82

RE 329.378 GL 2D.97

PLAN(TOCENTRIC CONIC

C3 10.706 VHL 3.272

LNCH AZMTH LNCH TIM(

90.00 16 40 11

90.00 8 54 21

100.00 18 10 15

100.00 10 6 59

110.00 19 37 51

110.00 10 55 52

DIFFERENTIAL C_RRECTION3

TOE 1.3362 TRA 3.2351 TC-20.03§9 BAU 2.8677

ROE .2697 RRA .205§ RC3 -.0013 FAU .09225

FDE -.0813 FRA 1.9523 FC3-7.4598 8SP 51160

BDE 1.3632 BRA 3.2418 8C320.0359 FSP 1716

DISTANCE 835.736 EARTH TO MARS

LOL 84.08 VL 33.252 GAb -1.80 AZL 87.98 HCA 244.67 SMA 190.33 ECC .22814 tNC 2.0190 vl 30.263

LOP 328.73 VP 24.213 GAP -12.23 AZP 90.86 TAt. 351.35 TAp 238.02 RCA 146.91 APO 233.75 V2 26.483

GP -4.90 ZAL 103.69 ZAp 30.48 ETS 170.45 ZAE 48.14 ETE 175.34 ZAC 82.67 ETC 256.30 CLP 30.12

DLA 15.77 RAL 196.47 RAD 6567.4 VEL 11.493 pTH 2.00 VHP 5.647 OpA -2.69 RAp 177.48 ECC 1.1762

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

2589.26 -26.55 66.64 52.86 100.23 17 23 21 1989.3 -24.86 58.38

4206.27 .24 172.33 48.53 61.68 10 4 27 3606.3 -3.§5 165.70

2298.83 -27.63 45.04 52.63 101.89 18 48 34 1698.8 -25.71 36.77

3971.93 1.20 154.57 47.99 60.13 11 13 11 3371.9 -2.78 148.04

2024.72 -30.44 23.42 51.82 106.36 20 11 36 1424.7 -27.90 15.14

3818.81 3.67 141.42 46.45 55.99 11 59 30 3218.8 -.82 135.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT10N ACCURACY

SGT14561.5 SGR 602.3 303 521.8 ST 2957.7 8R 485.3 SS 529.4

RRT .3782 RRF .3478 RTF .9619 CRT .9077 CRS -.0993 CST -.5005

SGI814574.0 R23 -.0178 RI3 .9618 LSA 3002.1 MSA 499.9 SSA 39.2

98114§63.3 SG2 5§Z.5 THA .90 EL1 2990.5 EL2 201.5 ALF 8.51

LAUNCH DATE DEC 16 1964 FLIGHT TIME 388.00 ARRIVAL DATE JAN 8 1966

HELIOCENYRIC CONIC

RL 147.22 LAL .00

RP 206.75 LAP -1.82

RC 330.190 GL 20.49

PLANETOCENTRIC CONIC

C3 IO.880 VHL 5.298

LNCH AZNTH LNCH TIME

90.0D 16 56 47

90.00 8 49 36

IOO.O0 18 25 58

100.00 10 3 6

110.00 19 51 45

110.00 10 53 48

DIFFERENTIAL C(_RECTION3

TOE 1.2022 TRA 5.4689 TC-19.8837 8AU 2.8922

ROE .2728 RRA .2043 RE3 .02g3 FAU .08702

FOE -.1440 FRA 1.9514 FC3-8.9240 8_P 51591

BO( 1.2327 BRA 5.4749 8C319.8838 FSP 1641

DISTANCE 840.105 EARTH TO MARS

LOL 84.0_ VL 33.260 GAL -1.79 AZL 88.01HCA 245.93 SNA 190.48 ECC .22914 INC 1.9907 vl 30.265

LOP 350.00 VP 24.230 GAp -12.32 AZP 90.81TAL 350.39 TAp 236.32 RCA 146.83 kPO 234.12 v2 26.488

GP -4.79 ZAL 105.50 ZAp 29.99 ETS 170.46 ZAE 47.35 ETE 175.33 ZAC 62.95 ETC 256.26 CLP 29.64

DLA 14.61RAL 197.95 RAD 6567.4 vEb 11.501 pTH 2.00 VHp 5.722 DpA -2.92 RAp 178.24 ECC 1.1791

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2550.97 -26.06 63.95 54.17 101.50 17 39 18 1951.0 -24.21 55.77

4251.12 1.6g 174.83 50.03 61.73 10 0 27 3651.1 -2.1D 168.20

2263.35 -27.11 42.54 53.91 103.11 19 3 42 1663.3 -25.03 34.35

4013.99 2.83 136.88 49.50 60.21 1_ 10 0 3414.0 -1.35 150.35

1994.94 -29.83 21.30 53.06 107.48 20 23 0 1394.9 -27.17 13.14

3855.16 5.05 143.32 48.00 36.15 11 58 3 3253.2 .37 137.10

HID-COURSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14669.5 SGR 599.6 SG3 497.9 ST 2829.4 SR 466.4 SS 538.4

RRT .3435 RRF .3123 RTF .9608 CRT .8682 CRS .0055 CST -.4851

88814661.8 R23 -.0194 R13 .9608 LSA 2872.6 MSA 527.5 SSA 38.7

38114671.0 SG2 563.1 THA .81 ELI 2860.9 ELI 238.7 ALF 8.55

LAUt+CH DATE DEC 16 1964 FL[GHT TIME 390.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC C_IC

RL 147.22 LAL .00

RP 206.71 LAP -1.81

RC 331.000 GL 20.01

PLANETOCENTRIC CONIC

C3 11.080 VHL 3.329

LNCH AZMTN LNCH TIldE

90.00 17 13 0

90.00 8 43 12

100.00 18 41 23

100.00 9 59 30

110.00 20 5 27

110.00 10 51 55

DIFFERENTIAL CORRECTIONS

TOE 1.0686 TRA 3.7121 TC-19.6831 6AU 2.9156

ROE .2767 RRA .2031 RC3 .0577 FAU .08189

FOE -.200D FRA 1.9462 FC3-8.3987 88P 32030

BOE 1.1038 8RA 3.7177 BC319.6832 FSP 1571

DISTANCE 844.471 EARTH TO MARS

LOL. 84.08 VL 33.269 GAL -1.98 AZL 88.04 HCA 247.20 S#4A 190.63 ECC .23019 INC 1.9630 vl 30.263

LOP 331.27 VP 24.245 GAP -12.41 AZP 90.76 TAL 349.41 TAp 236.61 RCA 146.75 APO 234.51 V2 26.492

GP -4.68 ZAL 107.33 ZAP 29.51 ETS 170.47 ZAE 46.37 ETE 173.32 2AC 83.23 ETC 256.21 CLp 29.17

DLA 13.45 RAL 199.43 RAD 6567.4 VEL 11.509 PTH 2.00 VHP 5.799 DPA -3.15 RAP 179.01 ECC 1.1823

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2514.12 -25.53 61.38 55.31 102.68 17 54 54 1914.1 -23.53 53.28

4295,46 3.12 177.31 51.58 61.84 9 56 47 3693.5 -.67 170.66

2229.08 -26.33 40.14 55.24 104.26 19 18 32 1629.1 -24.33 52.04

4033.74 4.04 159.17 31.07 60.36 11 7 6 3453.7 .06 132.64

1966.02 -29.24 19.27 54.34 108.54 20 38 13 1366.0 -26.43 11.21

3891.53 6.42 145.24 49.60 56.35 11 56 47 3291.6 1.96 139.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14773.3 SGR 397.9 SG3 474.2 8T 2724.4 SR 488.3 SS 549.4

RRT .3095 RRF .2774 RTF .9596 CRT .8179 CRS .0g83 CST -.4866

SGB|4785.4 R23 -.0211 R13 .9596 LSA 2766.5 MSA 554.8 SSA 38.0

S8114774.5 SG2 568.5 THA .72 ELI 2753.8 EL2 278.0 ALF 8.43
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JPLTR32-503 EARTH--MOONTRAJECTORIES.1964-69

LAt_MCHDATEDEC161984 FLIGHT'TIN( 392.00 ARRIVAL DATE JAN 12 1966

HELIOCEHTRIC CONIC

RL 147.22 LAL .DO

RF 206.69 LAp -1.80

RC 331.803 GL 19.51

PLANETOCENTRIC CONIC

C3 11.308 VHL 3.363 DLA

LNCN AZI4TH LNCH TIME L-I TIME INJ LAT

R0.00 17 28 52 24T8.63 -24.98

90.00 9 41 6 4339.35 4.52

100.00 18 56 31 2195.99 -23.98

100.00 9 56 9 4097.21 5.43

110.00 20 18 58 1938.00 -28.62

110.00 10 SO 11 3927.97 7.79

DIFFERENTIAL C.431RECTlONS

TOE .9311 "iRA 3.9606 TC-19.4519 BAU 2.9406

ROE .2813 RRA .2014 RC3 .DS$T FAU .07695

FOE -.2527 FRA 1.9384 FC3-5.8916 BSP 52470

BOE .9727 BRA 3.9657 BC319.4521 FSP 1498

DISTANCE 848.832 EARTH TO MARS

LOt. 84.08 VL 33.277 GAL -2.17 AZL 88.06 HCA 248.47 SMA 1g0.78 ECC .23130 INC 1.9357 vl 30.263

LOP 332.34 VP 24.280 GAP -12.50 AZP 90.71 TAL 348.41 TAp 236.88 RCA 146.65 APO 234.91 VZ 25.484

GP -4.58 ZAL 109.16 ZAP 29.05 ETS 170.48 ZAE A3.80 ETE 173.31 ZAC 83.50 ETC 256.17 CLP 28.71

12.29 RAL 200.91 RAD 6367.4 VEL 11.319 pTH 2.01 VHp 5.877 DpA -3.40 RAp 179.79 ECC 1.1851

[NJ LONG INJ RT ASC INJ A_MTM INJ TIME PQ CST TIM INJ 2 LAT INJ 2 LONG

58.93 56.89 103.79 18 10 11 1878.6 -22.83 50.91

179.77 53.20 62.02 9 33 25 3739.3 .74 173.12

37.83 36.60 105.33 19 33 7 1596.0 -23.62 29.84

161.47 52.70 60.36 11- 4 26 3497.2 1.47 154.92

17.32 35.66 109.54 20 51 16 1338.0 -25.69 9.37

147.17 51.25 36.61 II 55 39 3328.0 3.35 140.91

MID-COURSE EXECUTIDN ACCURACY ORBIT DETERNXNATION ACCURACY

SGTI4878.1 SGR 596.8 $63 431.3 ST 2639.0 SR 490.7 SS 562.6

flRT .2759 RRF .2429 RTF .9581 CRT .7552 CRS .1835 CST -.5008

S68|4890.1 R21 -.0227 R13 .9581 LSA 2679.8 MSA 582.4 SSA 37.S

S6114879.0 SG2 573.6 THA .63 EL1 2663.3 ELI 316.5 ALF 8.11

LAtJNCH DATE DEC 16 1964 FLIGHT TIM( 394.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC C,(:_ilC

RL 147.22 LAL .00

RP 206.68 LAP -1.79

RC 332.609 GL 19.01

PLANETOCENTRIC CONIC

C3 11.564 YNL 3.401

LNCH AZI4TN LNCN TIME

90.00 17 44 25

90.00 9 37 17

100.00 19 11 21

100.00 9 53 2

110.00 20 32 16

110.00 10 48 36

DIFFERENTIAL _RE¢TION9

TOE .7944 TRA 4.2178 TC-19.1782 BAU 2.9651

RD( .2967 RRA .19112 RC5 .1075 FAU .07210

FOE -.2993 iRA 1.9249 FC3-5.3974 BSP 52915

80E .R446 liRA 4.2223 BC319.1785 F3P 1429

DISTANCE 053.189 EARTH TO MARS

LOL 84.08 VL 33.283 GAL -2.37 AZL 88.09 HCA 249.74 SNA 190.93 ECC .23246 INC 1.9089 vl 30.263

LOP 333.81 VP 24.273 GAP -12.60 AZP 90.66 TAL 347.41 TAp 237.15 RCA 146.53 APO 235.31 V2 26.496

GAP -4.48 ZAL 110.98 ZAP 28.59 ETS 170.48 zA_ 43.04 ETE 175.30 ZAC 83.78 ETC 256.13 CLp 28.27

DLA 11.13 RAL 202.38 RAD 6567.4 VEL 11,330 PTH 2.01 VHP 5.955 DpA -3.65 RAP 180.38 ECC 1.1903

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2444.46 -24.40 56.59 58.30 104.83 18 25 9 1844.5 -22.13 48.65

4382.84 5.91 182.21 54.87 62.26 9 50 20 3782.8 2.15 173.55

2164.08 -25.39 35.68 58.00 106.34 19 47 25 1564.1 -22.90 27.74

4138.45 6.80 163.76 54.38 60.82 11 2 0 3538.3 2.86 157.19

1910.89 -27.99 15.47 57.03 110.48 21 4 7 1310.9 -24.95 7.62

3964.41 9.15 149.12 52.95 56.92 11 54 41 3364.4 4.73 142.82

MID-COURSE E_[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT14979.3 SGR 596.4 Sd;3 429.0 ST 2561.7 SR 495.8 SS 575.3

RRT .2430 RRF .2089 RTF .9565 CRT .6813 CRS .2576 CST -.5273

S6814991.1 R23 -.0246 RI3 .9565 LSA 2621.2 MSA 606.7 SSA 36.4

$6114980.0 SG2 578.5 THA .56 EL1 2604.0 EL2 356.3 ALF 7.5T

LAUNCH DAY( DEC IS 1964 FLIGHT TIM( 396.00 ARRIVAL DATE JAN 16 1965

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 208.87 LAP -1.78

RC 33"3.409 GL 18.51

PLAMETO¢EI_rRIC CONIC

C3 11 851VHL 3.443 DLA

LMCH AZNTH LNCfl TII4E L-I TIME INJ LAT

90.00 17 59 39 2411.58 -23.81

90.00 8 33 42 4425.98 T.27

100.00 19 23 55 2133.33 -24.78

100.00 9 SO 7 4179.46 8.18

110.00 20 45 22 1864.71 -27.35

110.0_ 10 47 9 4000.85 10.50

DIFFERENTIAL CORRECTIONS

TOE .6563 TRA 4.4825 TC-18.8695 BAU 2.9898

ROE .2928 RRA .1967 RC3 .1290 FAU .08738

FDE -.$409 FRA 1.8078 FC3-4.9204 B$iP 53332

BIDE .7197 BRA 4.4868 BC318.8700 FSP 1361

DISTANCE 857.541 EARTH TO MARS

LOt. 04.08 VL 33.294 GAL -2.57 AZL 88.12 HCA 251.01 SI4A 191.08 ECC .23367 INC 1.8826 vl 30.263

LOP 335.08 VP 24.285 GAP -12.69 AZP 90.61 TAL 346.39 TAp 237.40 RCA 148.43 APO 235.74 VZ 26.497

GP -4.38 ZAL 112.80 ZAP 28.13 ET$ 170.48 ZAE 44.29 ETE 175.29 ZAC 84.05 ETC 256.09 CLP 27.83

9.98 RAL 203.84 RAD 6567.5 VEL 11.543 PTH

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

54.36 39.76 105.80 18 39 50

184.65 56.59 62.58 9 47 28

33.58 59.44 107.28 20 1 29

168.03 56.11 61.14 10 59 46

13.70 58.44 111.35 2t 16 47

151.08 54.70 57.26 11 53 50

MID-COURSE EXECUTION ACCURACY

SGT15078.T _ 596.5 SG3 407.0

RRT .2107 RRF .1758 RTF .9547

$G815090.5 R23 -.0263 R13 .9547

S6113079.2 _ 383.1 THA .48

2.01VHp 6.035 DpA -3.91 RAp 181.36 ECC 1.1950

PO CST TIM 1NJ 2 LAT INJ 2 LONG

1811.6 -21.41 46.51

3826.0 3.53 177.96

1533.3 -22.18 25.75

3379.5 4.25 159.44

1284.7 -24.21 5.94

3400.8 6.|1 144.74

ORBIT DETERMINATION ACCURACY

8T 2531.4 SR 497.4 SS 587.1

CRT .5972 CRS .3220 CST -.5632

LSA 2589.8 NSA 626.9 SSA 35.5

ELI 2569.0 EL2 396.3 ALF 6.80

LAUNCH DATE DEC 16 1964 FLIGHT TIME 398.00 ARRIVAL DATE JkN 18 1966

HELIOCENTRIC CCNIC

RL 147.22 LAL .00

RP 206.67 LAp -1.77

RE 334.204 GL 17.99

PLAN[TOCENTNIC C_IC

C3 12.171 MHL 3.489

LNCH AZNTH LNCH TIM(

90.00 18 14 34

90.00 8 30 21

100.00 19 40 13

100.00 9 47 23

110.00 20 58 18

110.00 10 45 SO

DIFFERENTIAL C(_RECTION$-

TIDE .S170 TRA 4.7555 TC-18.5289 BAU 3.0149

RD( .2RDG _A .1956 RC3 .1483 FAU .08275

FOE -.$782 FRA 1.8874 FC3-4.4834 BSP 53730

SO( .5975 BRA 4.7595 BC318.3295 FSP 1296

DISTANCE 861.887 EARTH TO MARS

LOL 84.08 VL 33.302 GAL -2.77 AZL 88.14 HCA 252.28 SHA 191.24 ECC .23495 INC 1.8566 vt 30.263

LOP 336.35 VP 24.297 GAP -12.79 AZP 90.57 TAt. 343.36 TAp 237.64 RCA 146.31APO 236.17 v2 26.497

GP -4.29 Z/d. 114.82 ZAP 27.71 (TS t70.48 ZA( 43.33 ET[ 175.28 ZAC 84.32 ETC 236.03 CLP 27.40

DLA 8.84 RAL 205.29 RAID 6567.5 VEL 11.557 PTH 2.02 VHP 6.116 DpA -4.18 RAP 182.18 ECC 1.2003

L-I TIM( INJ LAT INJ t.X_G INJ RT ASC INJ AZNTfl INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2378.88 -23.21 52.24 61.24 108.70 18 54 14 1780.0 -20.70 44.46

4468.79 8.60 187.09 58.37 62.92 9 44 30 3868.8 4.90 180.36

2103.74 -24.17 31.59 60.92 108.15 20 15 17 1503.7 -21.46 23.84

4220.25 9.49 168.34 57.89 61.52 10 57 4A 3620.3 5.62 161.70

1859.49 -26.72 12.01 59.88 112.16 21 29 16 1259.5 -23.47 4.35

4037.2T 11.83 153.05 48.50 37.69 11 53 7 3437.3 7.49 146.66

MIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

36T15178.7 SGR 597._ SG3 383.7 3T 2548.3 SIR 501.5 SS 5g7.9

RRT .1794 _ .1435 RTF .gS25 CRT .S052 CRS .378g CST -.G037

$G815188.4 R23 -.0281 R13 .9525 LSA 2588.3 NSA 642.4 SSA 34.5

S61|5177.1SG2 387.3 THA .40 ELI 2561.3 EL2 430.6 ALF S.84

2163



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 16 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 20 1966

HELIOCENTRIC CONIC

RL 147.22 LAL .DO

RP 208.68 LAP -1.7S

RC 334.996 GL 17.48

PLAMETOCENTRIC CONIC

C3 12.528 YHL 3.539

LNCH AZMTH LNCH TIME

90.00 18 28 13

90.00 6 27 12

100.00 19 54 18

100.00 S 44 50

110.00 21 10 58

110.00 10 44 37

DIFFERENTIAL CORRECTION9

TOE .3788 TRA 5.0371 TC-18.1562 BAU 3.0400

ROE .$072 RRA .1904 RC3 .1656 FAU .05818

FOE -.4109 FRA 1.8625 FC3-4.0223 8SP 54168

BOE .4873 BRA 5.0407 8C316.1569 FSP 1230

DISTANCE 866.226 EARTH TO NARS

LOL 64.06 VL 33.310 GAL -2.98 AZL 88.17 HCA 253.55 SHA 191.39 ECC .23629 INC 1.8310 Vl 30.268

LOP 337.62 VP 24.307 GAP -12.88 AZP 90.52 TAL 344.32 TAP 237.87 RCA 148.17 AFO 236.62 V2 26.495

GP -4.21 ZAL 116.42 ZAP 27.29 ETS 170.48 ZA( 42.82 ETE 175.26 ZAC 84.59 ETC 256.01 CLp 26.99

DLA 7.71 RAL 206.73 RAD 6567.5 VEL 11.372 PTH 2.02 VHp 6.198 DpA -4.46 RAP 182.99 ECC 1.2061

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

2349.63 -22.60 50.22 62.77 107.53 19 8 Z2 1749.6 -19.99 42.52

4511.26 9.91 189.33 60.19 63.34 9 42 23 3911.3 6.25 182.76

2075.31 -23.55 29.71 62.43 108.96 20 28 51 1475.3 -20.75 22.03

4260.83 10.80 170.64 59.72 61.96 10 55 51 3660.8 6.97 163.95

1635.23 -26.08 10.41 61.36 112.92 21 41 33 "1235.3 -22.73 2.84

4073.63 13.15 133.06 56.34 38.16 11 52 31 3473.7 8.85 148.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86715272.0 $GR 598.2 S_3 364.6 ST 2572.8 SR 306.0 SS 606.7

RRT .1488 flflF .1118 RTF .9499 CRT .4099 CRS .4291 CST -.6448

86815283.8 R23 -.0300 R13 .9499 LSA 2610.8 MSA 652.5 SSA 33.6

S6115272.3 862 591.6 THA .33 ELI 2381.4 EL2 460.0 ALF 4.76

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 402.00 ARRIVAL DATE JAN 22 1966

HELIOCENTRIC CCNIC

RL 147.22 LAL .00

RP 206.70 LAP -1.74

RC 385.784 GL 16.96

pLAN(TOCENTRIC CONIC

CS 12.912 VHL S.383

iNCH AZMTH LNCH TIM(

90.00 18 43 33

90.00 8 24 14

100.00 20 8 2

100.00 9 42 27

110.00 21 23 28

110.00 10 43 31

DIFFERENTIAL C_RRECTIONS

TDE .2883 TRA 3.3231 TC-17.7623 SAU 3.0663

ROE .3154 RRA .1867 RC3 .1804 FAU .03382

FOE -.4393 FRA 1.8331 FC3-3.G089 SSP 54361

BDE .$954 BRA 5.3263 BC317.7832 FSP 1167

DISTANCE 870.338 EARTH TO NARS

LOt. 84.08 VL 33.319 GAL -3.19 AZL 88.19 HCA 234.82 SNA 191.53 ECC .23769 INC 1.8057 vl " 30.263

LOP 338.89 VP 24.316 GAP -12.99 AZP 90.47 TAL 343.27 TAp 238.08 RCA 146.02 APO 237.08 V2 26.493

GP -4.13 ZAL 116.21 ZAP 26.88 ETS 170,48 ZAE 42.10 ETE 173.24 ZAC 84.86 ETC 233.98 CLP 26.58

DLA 6.59 RAL 208.16 RAO 6367.3 VEL 11.589 PTH 2.03 VHP 6.282 DPN -4.75 RAp 183.81 ECC 1.2123

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2320.33 -21.99 48o31 64.33 108.30 19 22 14 1720.3 -19.29 40.68

4353.46 11.19 191.97 62.07 63.82 9 40 8 3953.3 7.38 183.13

2048.03 -22.94 27.91 63.98 109.71 20 42 10 1448.0 -20.04 20.32

4301.17 12.08 172.93 61.60 62,43 10 54 8 3701.2 8.30 166.21

1812.01 -23.46 8.90 62.88 113.62 21 53 40 1212.0 -22.03 1.41

4109.97 14.44 137.07 60.23 58.68 11 32 1 3310.0 10.19 130.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13367.1 8GR 599.6 SG3 344.2 ST 2620.4 SR 310.9 SS 613.1

RRT .1191 RRF .0808 RTF .9471 CRT .3139 CRS .4784 CST -.6648

S6815378.8 R23 -.0323 RI3 .9471 LSA 2659.0 MSA 637.3 SSA 32.5

SG113367.3 SG2 393.4 THA .27 EL1 2625.3 EL2 484.2 ALF 3.63

LAUNCH OA7E DEC 16 1964 ,LIGHT TIME 404.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC CONIC

RL 147.22 LAL .0O

RP 2D6.TS LAP -1.73

RC 388.567 GL 18.44

PLANETOCENTRIC CONIC

C3 13.SS7 VHL 3.632

LNCH AZMTH LMCM TIME

90.00 18 37 $8

90.00 6 21 27

lOO.OO 20 21 $4

100.00 9 40 12

110.00 21 33 44

110.00 10 42 $1

DIFFERENTIAL CORRECTIONS

T0E .0989 TRA 3.6213 TC-17.3430 DAU 3.0926

ROE .3243 RRA .1826 RCS .1934 FAU .04931

FOE -.4638 FMA 1.8007 FC3-3.2138 BSP 34933

BOE .3391BRA 3.$242 8C317.3441FSP 1103

DISTANCE 874.882 EARTH TO MARS

LO(. 84.08 VL 33.327 GAL -3.41 AZL 86.22 HCA 236.08 SNA 191.70 ECC .23918 INC 1.7808 Vl 30.263

LOP 340.16 VP 24.324 GAP -13.10 AZP 90.43 TAL 342.20 TAp 238,28 RCA 143.86 Apo 237.33 V2 26.490

GP -4.05 ZAL 119.99 ZAP 26.48 ETS 170.48 ZAE 41.39 ETE 173.22 ZAC 83.13 ETC 233.93 CLP 26.19

OLA S.48 RAL 209.37 RAD 6367.3 VEL 11.607 PTH 2.03 VHP 6.367 DpA -3.04 flAP 184.63 ECC 1.2195

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2292.68 -21.38 46.49 63.92 109.02 19 33 50 1692.7 -18.39 38.93

4593.34 12.43 194.41 63.99 64.33 9 38 2 39g3.3 8.88 187.53

2021.94 -22.33 26.21 63.56 110.41 20 33 18 1421.9 -19.33 18.69

4341.29 13.35 175.28 63.33 63.00 10 32 33 3741.3 9.61 166.47

1789.79 -24.83 7.46 64.43 114.27 22 5 34 1189.8 -21.36 .03

4146.20 15.72 139.11 62.17 59.23 11 31 37 3346.2 11.32 132.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T154§S.0 $GR 601.4 SG3 324.4 ST 2689.4 SR 316.1 SS 617.3

RRT .0902 RRF .0509 RTF .9437 CRT .2210 CRS .3129 CST -.7213

9_15470.7 R23 -.0346 RI3 .9436 LSA 2728.9 NSA 637.8 SSA 31.6

S6115439.1 SoZ 398.9 THA .20 EL1 2691.9 EL2 302.9 ALF 2.32

LAUNCH DATE DEC 16 1964 FLIGHT T[M( 406.00 ARRIVAL DATE JAN 26 1966

HELIOCENTRIC C.(_iIC DISTANCE 879.198 EARTH TO MARS

RL 147.22 LAL .DO LOL 84.08 VL 33.338 GAL -3.63 AZL 88.24 HCA 257.35 SMA 191.86 ECC .24070 INC 1.7361 vl 30.263

RP 206.77 LAp -1.71 LOP 341.43 VP 24.331 GAP -13.21 AZP 90.38 TAL 341.12 TAP 238.47 RCA 143.68 APO 238.04 vZ 26.483

RC 337.$46 6L 15.93 GP -3.97 ZAL 121.74 ZAP 26.08 ET8 170.47 ZAE 40.49 ETE 175.20 ZAC 83.40 ETC 253.92 CLP 23.80

PLAN[TOCENTRIC CONIC

C3 13.802 VHL 3.T15 DLA 4.40 RAL 210.97 RAD 6567.3 VEL 11.627 PTH 2.04 VHP 6.433 DPA -§.34 RAP 183.47 ECC 1.2271

LNCH AZI4TH LNCH TIM( L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 11 23 2266.03 -20.78 44.77 67.33 109.68 19 49 11 1666.0 -17.91 37.27

90.00 8 18 49 4636.91 13.63 196.86 63.93 64.95 9 36 6 4036.9 10.16 189.92

100.00 20 34 50 1997.00 -21.73 24.61 67.17 111.03 21 8 7 1397.0 -18.67 17.14

100.00 9 36 6 4381.16 14.55 177.61 65.50 63.60 10 51 7 3781.2 10.89 170.73

110.00 21 47 48 1768.61 -24.2§ 6.11 66.01 114.87 22 17 17 1168.6 -20.69 358.77

110.00 10 41 37 4182.32 16.96 161.17 64.15 39.87 11 51 19 3382.3 12.83 134.50

OIFFEP_NTIAL CCMRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0420 TRA 3.9248 TC-16.S090 BAU 3.1203 SGT15551.1 SGR 603.4 863 304.9 ST . 2773.8 SR 321.6 SS 618.3

ROE .3339 RRA .1780 RC3 .2044 FAU .04332 RRT .0620 RRF .0215 flTF .9398 CRT .1326 CRS .3479 CST -.7341

FOE -.4837 FRA 1.7630 FC3-2.8426 8SP 35279 $6_13562.8 R23 -.0369 R13 .9398 LSA 2816.1 MSA 634.3 SSA 30.6

8DE .3366 8RA 3.9274 8C318.9102 FSP 1041 S6113851.1 862 602.3 THA .14 EL1 2776.7 EL2 516.8 ALF 1.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC li 1964

HELIOCEHTRIC C(_IIC

RL 147.22 LAL .00

RP 208.R1 LAp -1,70

RC 538.120 GL 15,41

PLANET_(NTRIC CONIC

¢3 14.$08 VNL 3,783

LNCH AZMTH LNCH TIN(

90.00 19 24 57

90.00 8 16 20

100.00 20 47 50

100.00 9 38 •

110.00 21 59 39

110,00 10 40 48

FLIGHT TIN( 408,00 ARRIVAL DATE JAN 26 1956

DISTANCE 663.505 EARTH TO MARS

LOt- 64.08 VL 33.344 GAL -3.86 AZL 86.27 HCA 258.62 SMA 192.02 [CC .24231 INE 1.7517 Vl $0.255

LOP 342.70 Vp 24.336 GAP -13.32 AZP 90.34 TAL 340.03 TAp 258.65 RCA 145.49 APO 256.55 V2 26.480

GP -3.90 ZAL 123.47 ZAP 25.70 ETS 170.46 ZAE 40.00 [TE 175.18 ZAC 85.66 (TC 255.90 CLP 25.42

DLA 3.$3 RAL 212.35 RAD 6567.6 ¥EL 11.649 PTH 2.04 VHP 6.540 DPA -5.65 RAP 186.31 ECC 1.2355

L-I TIN( |NJ LAT INJ LONG |NJ RT ASC INJ A_4TH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2240.62 -20.19 43.14 69.20 110.28 20 2 17 1640.6 -17.25 55.70

4678.17 14.82 199.32 67.96 65.59 9 34 18 4076.2 11.40 192.51

1975.23 -21.14 23.09 66.81 111.64 21 20 44 1373.2 -18.01 15.69

4420.76 15.74 179.95 67.51 64.2_ 10 49 48 3820.8 12.15 173.00

1T48.48 -23.66 4.83 67.62 115.42 22 28 48 1148.5 -20.04 357.56

4218.30 18.18 163.25 68.18 80.54 11 51 6 3618.3 14.12 156.49

DIFFERENTIAL CCRRECTIONs

TIDE -,1795 TRA 6,2389 TC-16,4531 BAU 3,1475

ROE ,3442 RRA .1750 RE3 ,2155 FAU ,04121

FOE -.5000 FRA 1.7222 FCS-Z.4RS7 BSlP 55868

ROE .3861 BRA 6,2415 BC318,4544 FSP 980

HID-COURSE EXECUTION ACCURACY

SGT15040.O SGR 605.6 SG3 286.0

RRT .0532 RRF -.0067 RTF .9552

SG815651.8 R23 -.0397 R13 .9352

S0tt5640.0 SG2 605.3 THA .08

LAUNCH DATE DEC 16 1904 FLIGHT 1II4( 410.00

H(LIOCENTfllC C(_ilC

RL 147.22 LAL .00

RP 206.87 LAP -1,68

RC 558,890 GL 14,90

PLAN(TOCENTRIC CCNIC

C3 14.857 _4L 3,855

LN(H AZNTM LNCH TIN(

90.00 19 38 12

90.00 8 13 58

100.00 21 0 58

100.00 9 34 15

110.00 22 11 17

110.00 10 40 4

ORBIT DETERNINATION ACCURACY

ST 2877.1 SR 527.3 SS 616.8

CRT ,0529 CRS .5793 C$T -.7611

LSA 2917,DMSA 648,9 $SA 29,6

EL1 2877.3 EL2 526.5 ALF ,58

ARRIVAL DATE JAN 50 1966

DISTANCE 887,802

LOL 84,08 VL 53,353 GAL -4,09 AZL 88,29 HCA 259,89 844A 192,18 ECC .24400

LOP 545.R6 VP 24.341 GAP -13.44 AZP 90.30 TAL 358.93 TAP 238.82 RCA 145.29

GP -3.83 ZAL 125.18 ZAP 25.33 ETS 170.45 ZAE 39.32 ET£ 175.16 ZAC 85.93

DLA 2.28 flAL 213,72 RAO 6587,6 VEL 11.672 PTH 2.05 VHP 6,629 OPA -5,95

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TIM

2218,42 -19.61 41,60 70,86 110.84 20 15 8 1616.4

4719,10 15.96 201,79 70.01 66.29 9 32 38 4119,1

1950.83 -20.56 21.63 70.49 112.19 21 33 • 1550.6

4460.13 16.89 182.31 69.57 64.96 10 48 35 3860.1

1729.40 23.10 5.64 69.26 115.98 22 40 6 1129.4

4254.15 19.37 165.35 08.25 61.27 11 50 58 3654.1

DIFFERENTIAL CORRECTIONS

TOE -.3186 TRA 6.5594 TC-15.9895 BAu 3.1763

ROE .$551 RRA ,1878 tiC3 ,2208 FAU ,03721

FOE -.5129 FRA 1.6764 FC5-2.1884 BSP 55993

DOE .4770 BRA 8.5816 6C315.9910 FSP 920

NID-COURSE EXECUTION ACCURACY

SGTtST28.S SGR 609.0 SG3 267.6

RRT .OQ89RtiF -.0546 RTF .9298

STA815740.2 R23 -.0429 R13 .9298

S0115728.5 _ 608.0 THA .02

EARTH TO MARS

INC 1.7075 vl 30.263

APO 259.07 ¥2 26.474

ETC 255,88 CLP 25,05

RAP 187,16 ECC 1,2445

INJ 2 LAT INJ Z LONG

-16.60 34.22

12.62 194.71

-17.$7 14.31

13.37 175.28

-19.42 556.45

15.38 156.50

ORBIT DETERNINATION ACCURACY

ST 2988.4 SR 533,1 $S 612,5

CRT -.0208 CR$ .6082 CST -.8041

LSA 3029,4 MSA 641.8 $$A 28,7

EL1 2968,4 ELI 533,0 ALF 179.75

LAUNCH DATE DEC 16 1964

HELIOCENTRIC CONIC

RL 147.22 LAL .00

RF 206.95 LAP -1.66

RC 339.657 6L 14,40

PLAN(TOCENTflIC CONIC

C3 15.453 ¥HL 3.831

LHCH AZMTH LNCH TIM(

90.00 19 51 11

90.00 8 11 45

100.00 21 13 7

100.00 9 $2 31

110,00 22 22 42

110,00 10 39 25

FLIGHT TIME 412.00 ARRIVAL DATE FEB I 1956

DISTANCE 892.088 EARTH TO MARS

LOt. 84.06 YL 33.361 GAL -4.32 AZL 88.32 HCA 261.15 SMA 192.33 ECC .24576 INC 1.6656 vl 30.263

LOP 345.23 ¥p 24.345 GAP -13.56 AZP 90.26 TAL 337.82 TAp 238.97 RCA 145.07 APO 239.60 V2 26.466

GP -3.76 ZAL 126.86 ZAP 24.96 ETS 170.45 ZAE 38.64 ETE 175.15 ZAC 86.19 ETC 255.85 CLP 24.$9

DLA 1.26 RAL 215.07 RAD 6567.6 VEL 11.698 PTH 2.06 VHp 6.719 DPA -6.28 RAP 188.01 ECC 1.2543

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

2195.44 -19.05 40.15 72.59 111.36 20 27 45 1593.4 -15.98 32.82

4759.70 17.05 204.27 72.10 67.05 9 31 5 4159.7 13.80 197.10

1929.16 -20.01 20.30 72.18 112.69 21 45 16 1329.2 -16.76 13.01

4499.19 18.00 184.66 71.66 65.72 10 47 30 3699.2 14.57 177.56

1711.36 -22.56 2.52 70.93 116.39 22 51 15 1111.4 -18.85 355.37

4289.76 20.52 167.47 70.36 62.04 11 50 55 3689.8 16.$2 160.52

DIFFERENTIAL CORRECTIONS

TOE -.4550 TRA $.8885 TC-15.5152 BAU 5.2056

ROE .5688 RRA .1618 RE3 .2265 FAU .03330

FOE -.5219 FRA 1.$273 FC5-1.8656 BSP 56329

ROE .5849 BRA 6.8905 6C315.5169 FSP 860

LAUNCM DATE DEC 16 1964

MELIO(ENTRIC CONIC

RL 147,22 LAL ,00

RP 207,00 LAp -1,65

RC 340,420 GL 15,90

PLANETOCENTRIC C(_41C

C3 16.096 W4L 4,012

LN(H AZI4TH LNCM TIN(

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT15814.5 SGR 610.8 SG3 249.8 ST 5106.9 SR 539.0 SS 605.3

RRT -,0164 RRF -,0612 RTF ,9235 CRT -,0858 CRS .$340 CST -,8230

SG815828.0 R23 .0460 R13 -.9235 LSA 3147.5 MSA 633,9 $SA 27.8

SGl15814.3 SG,2 610.5 THA 179.96 EL1 3107.2 ELI 537.0 ALF 179.12

FLIGHT TINE 414.00 ARRIVAL DATE FEB 3 1966

DISTANCE 898.362

LQL 84.08 VL 53.370 GAL -4.56 AZL 88.34 HCA 262.42 SMA 192.49 ECC .24760

LOP 348,50 VP 24,348 GAP -13,68 AZP 90,22 TAL 338,70 TAp 259,11 RCA 144.83

GP -3.70 ZAL 128.52 ZAP 24.61 [TS 170.43 ZNE 57.98 ETE 175.10 ZAC 86.46

EARTH TO MARS

INC 1.6598 Vl 50.263

APO 240.15 V2 26.458

ETC 255.84 CLP 24,34

DLA .25 RAt. 216.40 RAO 6567.6 VEL 11.725 PTH 2.07 VHp 6.811DPA -6.60

L-I TIN( INJ LAT INJ L_NG INJ RT ASC INJ AZMTH |NJ TIN( PO CST TIN

74.33 111.82 20 40 7

• 4.23 67.85 9 29 38

73.91 113.14 21 57 12

73.80 66.53 t0 46 30

72.62 116.81 23 2 8

72.50 62.66 11 50 56

RAp 188.87 ECC 1,2649

INJ Z LAT INJ 2 LONG

1571.6 -15.38 31.50

4200.0 14.94 199.51

1308,9 -16.17 11.80

5938,0 15.73 179.85

1094,4 -18.27 354,38

3725,2 17,82 162.56

ORBIT DETERMINATION ACCURACY

ST 3229,6 SR 544.9 SS $95,$

CflT -.1440 CRS .6582 CST -.8379

LSA 3269.5 MSA 625.9 $SA 27.0

EL1 3230,6 EL2 539,1 ALF 178.57

90.00 20 3 55 2171.65 -18.50 36.78

90.00 8 9 39 4799.97 18.10 206.76

100.00 21 25.23 1901,88 -19,47 19,04

100.00 9 30 52 4537.98 19.07 187.06

110.00 22 33 54 1594.42 -22.04 1.47

110.00 10 38 50 4325.19 21.65 169.62

DIFFERENTIAL CX:IRRECTION$

TOE -.5926 "IRA 7.2255 TC-15.0358 BAU 3,2359

ROE .3707 RRA .1556 RE3 .2307 FAU .02948

FOE -.5260 FflA 1.5736 FC3-1.5855 BSP 56615

BIDE .7032 BRA 7.2272 BC315.0375 FSP 802

MID-COURSE EXECUTION ACCURACY

SGT15698.2 SIR 613.3 SG3 232,4

RRT -.0409RI1_ -.0873 RTF .9160

SG615910.1 R23 .0498 R13 -.g160

S0115698.2 SG2 612.6 THA 179.91
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DATE DEC 16 1964 FLIGHT TIM( 416.00 ARRIVAL DATE FEB 5 1966

HELIOCENTRIC C(_4|C

RL 147.22 LAL .00

RP 207.08 LAp -1.63

RC 341.179 GL 13.40

PLANETOCENTRIC CON|C

C3 16.790 VHL 4.096

LNCN AZMTH LMCH TIME

90.00 20 16 24

90.00 8 7 39

100.00 21 37 24

100.00 9 29 19

110.00 22 44 53

110.00 10 38 20

OIFFERENTIAL CCRRECTIONS

TOE -.7278 TRA 7.5717 TC-14.5529 BAU 3.2670

ROE .3914 RRA .1489 RC3 .2335 FAU .02573

FDE -.5306 FRA 1.5158 FC3-1.3267 BSP 56900

BO( .8262 BRA 7.57328C314.$548 FSP 744

DISTANCE g00.623 EARTH TO MARS

LOL 84.08 VL 33.378 GAL -4.81 AZL 88.36 HCA 263.68 SMA 1g2.65 ECC .24952 INC 1.6361 vl 30.263

LOP 347.76 VP 24.349 GAP -13.81 AZP 90.18 TAL 335.56 TAp 239.24 RCA 144.58 APO 240.72 V2 26.449

GP -3.64 ZAL 130.15 ZAP 24.26 ET8 170.42 ZAE 37.33 ETE 175.07 ZAC 86.72 (TC 255.83 CLP 24.00

DLA -.72 RAL 217.71 RAD 6567.7 VEL 11.755 PTH 2.07 VHp 6.904 DpA -6.93 RAP 189.74 ECC 1.2763

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2151.03 -17.98 37.50 76.0g 112.25 20 52 15 1551.0 -14.80 30.26

4839.88 19.11 209.25 76.39 68.70 9 28 19 4239.9 16.05 201.92

1889.73 -18.95 17.85 75.65 113.56 22 8 54 1289.7 -15.60 10.66

4576.42 20.09 189.46 75.97 67.39 10.45 36 3976.4 16.85 182.16

1676.52 -21.53 .50 74.34 117.20 23 12 51 1078.5 -17.73 353.45

4360.39 22.71 171.7_ 74.69 63.74 11 51 1 3760.4 19.00 164.61

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT1§960.8 SGR 616.0 SG3 215.6 ST 3354.6 SR 550.9 SS 583.2

RflT -.0645 RRF -.1125 RTF .9070 CRT -.1951 CRS .6805 CST -.8496

96815992.6 R23 .0540 R13 -.9070 LSA 3393.3 MSA 618.0 SSA 26.2

S611§980.9 SG2 614.7 THA 179.86 EL1 3356.4 ELI 540.0 ALF 178.12

LAUNCH DATE DEC 16 1964 FLIGHT TIME 418.00 ARRIVAL DATE FEB 7 1966

HELIOCENTRIC CCHIC

RL 147.22 LAL .00

RP 207.17 LAp -1.61

RC $41.938 GL 12.91

PLAI_[TOCENTRIC CONIC

C3 17.537 VHL 4.188

LNCN AZ14TH LNCH TIN(

90.00 20 28 37

90.00 8 5 45

100.00 21 49 11

100.00 9 27 53

110.00 22 55 39

110.00 10 37 55

DIFFERENTIAL CORRECTIONS

TOE -.8818 TRA 7.9266 TC-14.0716 BAU 3.2996

ROE .4047 RRA .1417 RC3 .2351 FAU .02206

FDE -.3308 FRA 1.4538 FC3-1.0892 B_P 57167

BDE .9521 8RA 7.9278 BC314.0735 FSP 688

DISTANCE 904.872 EARTH TO MARS

LOL 84.08 VL 33.387 6AL -5.06 AZL 88.39 HCA 264.95 SNA 192_81 ECC .25153 INC 1.6126 VI 30.268

LOP 349.03 VP 24.350 GAP -13.94 AZP 90.14 TAt. 334.42 TAP 239.36 RCA 144.31 APO 241.31 V2 26.488

GP -3.58 ZAL 131.75 ZAP 23.92 ETS 170.41 Zld[ 36.68 ETE 175.04 ZAC 86.98 ETC 255.82 CLP 23.67

DLA -1.68 RAL 219.01 RAD 6567.7 VEL 11.786 PTH 2.08 VHP 6.999 DpA -7.26 RAp 190.62 ECC 1.2886

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2131.58 -17.47 36.29 77.87 112.64 21 4 9 15SI.6 -14.25 29.10

4879.44 20.07 211.76 76.59 69.59 9 27 5 4279.4 17.11 204.33

1871.71 -18.46 16.74 77.42 113.94 22 20 23 1271.7 -15.07 9.59

4614.55 21.07 191.87 78.17 68.29 10 44 47 4014.6 17.94 184.47

1665.68 -21.09 359.60 76.07 117.55 23 23 22 1063.7 -17.23 352.60

4395.35 23.75 173.97 76.91 64.66 11 51 10 3795.3 20.14 166.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16062.5 SGR 618.8 SG3 199.3 ST 3479.9 SR 556.7 SS 568.7

RRT -.0874 RRF -.1370 RTF .8961 CRT -.2402 CRS .7018 CST -.8583

S_16074.4 R23 .0589 R13 -.8961 LSA 3517.0 MSA 610.5 SSA 25.5

S6116062.6 SG2 616.4 TNA 179.81 EL1 3482.5 EL2 540.0 ALF 177.74

LAUNCH DATE DEC 16 1964 FLIGHT TIME 420.00 ARRIVAL DATE FEB g 1966

HELIOCENTRIC CONIC DISTANCE 909.105 EARTH TO MARS

RL 147.22 LAL .00 LOt. 84.08 VL 33.396 GAL -5.32 AZL 68.41 HCA 266.21 SNA 192.97 ECC .25363 INC 1.5892 Vl 30.263

tip 207.27 LAp -1.59 LOP 350.29 VP 24.349 GAp -14.08 AZP 90.11 TAL 333.26 TAp 239.47 RCA 144.03 APO 241.92 V2 26.427

tic $42.690 GL 12.44 GP -3.52 ZAL 133.32 ZAP 23.60 ETS 170.40 ZAE 36.04 ETE 175.00 ZAC 67.2A E_C 255.82 CLP 23.35

PLANETOCENTRIC CONIC

CS 18.341 VHL 4.283 OLA -2.60 RAL 220.29 RAO 6567.7 VEL 11.820 PTH 2.09 VHP 7.096 OPA -7.60 RAp 191.51 ECC 1.3018

LNCH _ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

go.o0 20 40 36 2113.28 -16.99 35.17 79.66 113.00 21 15 49

90.00 8 3 58 4918.63 20.98 214.27 80.61 70.53 9 25 56

100.00 22 O 44 1854.79 -17.gg 15.70 79.21 114.29 22 31 38

100.00 9 28 31 4652.35 22.00 194.29 80.41 69.24 10 44 3

110.00 23 6 11 1649.87 -20.65 358.77 77.83 117.87 23 33 41

110.00 10 37 33 4430.04 24.74 176.17 79.17 65.62 11 51 23

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.9940 TRA 8.2897 TC-13.5920 BAU 3.3333 SGT16141.8 SGR 621.6 863 183.5

ROE .4185 RRA .1342 RC3 .2355 FAU .01848 RRT -.1094 RRF -.1604 RTF .8829

FOE -.5278 FRA 1.3879 FC3 -.8722 BSP 57397 SG816153.7 R23 .0641 R13 -.8630

BOE 1.0765 BRA 8.2908 BC313.5941 FSP 632 S6116141.9 $62 617.9 THA 179.76

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 422.00

NELIOCENTRIC CONIC

RL 147.22 LAL .00

RP 20T.37 LAP -1.56

RC 343.441 GL 11.97

PLANETOCENTRIC CONIC

C3 19.204 VHL 4.382

LNCH AZMTH LNCH TIN(

90.00 20 52 20

90.00 8 2 16

100.00 22 12 2

100.00 9 25 15

110.00 23 16 31

110.00 10 37 15

DISTANCE 913.324

LOL 84.08 VL 33.404 GAL -5.58 AZL 88.43 HCA 267.47 SMA 193.14 ECC .25582 INC 1.5659

LOP 351.55 VP 24.348 GAP -14.22 AZP 90.07 TAL 332.09 TAp 239.56 RCA 143.73 APO 242.54

GP -3.47 ZAL 134.85 ZAP 23.28 ETS 170.38 ZAE 35.41 ETE 174.97 ZAC 87.50 ETC 255.82

DLA -3.50 RAL 221.54 RAD 6567.8 VEL 11.857 PTH 2.10 VHP 7.194 DpA -7.94 RAP 192.40

L-I TIN( INJ LAT INJ LON6 INJ RT ASC INJ AZq4TH INJ TIME -PO CST TIN INJ 2 LAT

2096.09 -16.53 34.12 81.48 113.32 21 27 16 1496.1 -13.23

4957.45 21.64 216.80 93.07 71.51 9 24 53 4357.5 19.11

1838.97 -17.54 14.74 81.01 114.60 22 42 41 1239.0 -14.08

4689.80 22.89 196.72 82.68 70.23 10 43 25 4089.8 19.98

1837.08 -20.24 358.00 79.60 118.15 23 43 48 1037.1 -16.32

4464.46 25.69 178.40 81.47 66.63 11 51 39 3864.5 22.30

DIFFERENTIAL C_RRECTIONS

T0(-1.1259 TRA 8.6630 TC_13.1147 BAU 3.3676

ROE .4328 RflA .1262 RC3 .2349 FAU .01494

FOE -.5217 FRA 1.3176 FC3 -.673§ BSP 57606

BDE 1.2063 BRA 8.6640 BC313.1168 FSP 578

MID-COURSE ExECuTION ACCURACY

SGT16219.1Sr_R 624.5 SG3 168.3

RRT -.1307 RRF -.1827 RTF .8667

3_16231.1 R23 .0699 R13 -.8667

S0116219.3 SG2 619.1 THA 179.71

PO CST TIN INJ 2 LAT INJ 2 LONG

1513.3 -13.75 28.01

4318.6 18.15 206.75

1254.8 -14.56 6.59

4052.4 18.96 186.80

1049.9 -16.76 351.80

3830.0 21.24 168.77

ORBIT DETERMINATION ACCURACY

ST 3603.2 SR 562.5 SS 551.7

CRT -.2798 CRS .7217 CST -.8647

LSA 3638.6 MSA 603.4 SgA 24.8

EL1 3606.8 EL2 539.5 ALF 177.44

ARRIVAL DATE FEB 11 1966

EARTH TO MARS

vl 30.263

V2 26.415

CLP 23.03

ECC 1.3161

INJ 2 LONG

26.99

209.18

7.66

189.13

351.07

170.88

ORBIT DETERMINATION ACCURACY

ST 3725".0 SR 568.1 SS 532.4

CRT -.3149 CR8 .7407 CST -.8691

LSA 3758.3 MSA 596.7 SSA 24.1

ELI 3729.3 EL2 538.6 ALF 177.19
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DAYS DEC 16 19_4 FLIGMT T|N[ 414.00 ARR| VAL DATE FEB 15 1966

HELIOCEMTRIC CONIC DISTANCE 917.526 EARTH TO MARS
RL $47.22 LAL .00 LOL 64.05 VL 33.413 GAL -5.95 AZL 88.46 HCA 2S8.73 SNA 193.30 [CC .25810 INC 1.5427 vl S0.263

RP 207.40 LAP -1.54 LOP $52.81VP 24.345 GAP *14.37 AZP 90.03 TAL 330.91 TAp 239.64 RCA 143.41 Also 246.19 vZ IS.dOE

RC $44.188 GL 11.50 GP -3.41ZAL 139.39 ZAP 22.97 (TS 170.37 Z/dE 34.79 ST( 174.93 ZAC 87.76 ETC ZS$.R2 CLP ZZ.73
PLAN(TOCENTRIC COQI|C

C3 20.160 VHL 4.49? DLA -4.37 RAL 212.79 RAID 6567.9 V(L 11.896 PTH 2.11VHp 7.294 DpA -8.18 RAp 193.29 ECC 1.$316

LMCH AZMTH LNCH TIM( L-! TIN( INJ LA7 INJ LONG INJ 91 ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT 1NJ Z LONG
90.00 21 $ 49 1090.00 -19.01 33.14 83.31 116.62 11 39 19 1480.0 -IZ.76 16.04

90.00 8 0 39 4995.99 21.96 E19.31 85.36 72.53 9 23 55 4395.g 20.04 111.61

lOO.OO ZZ 23 $ 1924.21 -17.12 15.64 82.83 114.99 22 53 31 1124.2 -13.62 6.80

tDO.OD 9 24 3 4729.90 25.72 199.16 84.98 71.25 10 42 50 4126.9 20.94 191.47
110.00 23 28 38 1625.51 -19.96 SS7.SO 81.58 118.41 23 53 44 1025.3 -15.91 $50.40

110.00 10 57 0 4498.57 29.59 |80.64 95.79 67.$9 11 51 59 3898.6 23.33 173.00

DIFFERENT|AL C_NRECTIONS M|O-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
19(-1.2542 TRA 9.0454 TC-12.4442 BAU 3.4033 SGT$9194.4 SCAt 627.3 $63 153.6 ST 3841.9 SiR 575.5 SS 511.3

ROE .4477 RRA .1170 RC3 .2394 FAU .01149 RRT -.1511 RRF -.2040 RTF .9465 CRT -.3452 CRS .7592 CST -.8710

FOE -.5134 FRA 1.2434 FCS -.4942 8mP 5703| S681630S.5 223 .0797 213 -.9466 LSA 3873.1NSA 590.8 SSA 26.5

ROE 1.3317 BNA 9.0481 8MC512.0466 F9iP 524 $611U94.7 SGZ 620.1 THA 179.67 EL1 3847.1 ELI 537.6 ALF 176.99

LAUNCH DATE DEC 16 1964 FLIGHT TIN( 426.00 ARRIVAL DATE FEB 15 1966

HELIOCENTRIC C_NIC

RL 147.22 LAL .DO
RP ZO7.S1 LAP -1.52

RC 544.962 GL 11.05

PLAN(TOCENTN/C CONIC

CS 21.122 V14L 4.$96

LNCH AZMTH LNCH TIN(
90.00 21 15 4

90.00 7 59 8

100.00 22 $3 ST

100.00 9 21 56

110.00 23 39 33
110.00 10 3S 50

DIFFERENTIAL C_NRECTIONS

TDE-1.SIZl TNA 9.4349 TC-$2.1945 BAU 5.4412
ROE .4630 lIRA .IO_RCS .2511FAU .00811

FOE -.SOLO FflA 1.1944 FCS -.5624 B9P 57966

ROE 1.4584 RRA 9.4552 KS!2.1095 FS4P 471

DISTANCE 921.710 EARTH TO MARS

LOL _4.08 VL 36.422 6AL -6.12 AZL 82.48 i4CA 269.99 SNA 193.46 ECC .26049 INC 1_5195 vl 30.263
LOP $54.07 V1P 24.$42 SAP -14.52 AZP 90.00 TAL 329.73 TAp 259.72 RCA 143.07 APO 243.86 V2 26.387

f_ -3.36 ZAL 157.95 ZAP 21.97 ETS 170.55 ZA( 34.18 (TE 174.69 ZAC 88.02 (;C 255.85 CLP 22.43

DLA -S.2Z RAL 224.00 RAD 9667.9 VEL 11.937 PTN 2.12 VHP 7.396 DPA -8.SS RAp 194.20 [CC 1.3476

L-I TIN( INJ LAT [NJ LONG INJ RT A$C INJ AZNTH ZNJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG
2064.97 -15.68 32.23 85.16 115.89 21 49 29 1466.0 -12.32 25.16

5035.93 25.40 221.86 97.67 75.59 9 23 2 4435.9 20.93 214.06

1910.51 o19.73 |S.02 84.67 113.14 25 4 7 1210.5 -13.20 S.00

4793.92 24.50 201.61 87.30 72.32 10 42 20 4163.6 21.65 196.81

1614.52 -19.51 559.66 23.18 119.$4 24 5 29 1014.5 -15.$4 349.79

4562.58 27.44 192.90 26.14 68.77 11 52 22 3952.4 24.$1 175.16

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGT19367.9 K4t 650.0 SG3 139.6 ST 3954.8 SR 579.8 ss 498.6

RRT -.17|0 W -.2242 RTF .8212 CRT -.3725 CR8 .7778 CST -.8710

$6826379.7 R23 .0848 R13 -.8212 LSA 3983.8 NSA 586.3 SSA ZZ.9

S6116998,0 SGZ 920.7 THA 179.62 EL1 3960.9 ELI 536.3 ALF 176.82

LAUNCM DATE DEC 16 1964 FLIGHT TIM( 428.00 ARRIVAL BATE FEB 17 19AS

HELIOCENTRIC CONIC DISTANCE 925.875 EARTH TO MARS

RL 147.22 LAL .DO LOL 84.08 VL 33.430 6AL -6.40 AZL 89.50 HCA 271.25 SMA 196.62 ECC .26297 INC 1.4963 Vl $0.263

RP 207.74 LAp -1.50 LOP 355.33 VP 24.337 GAP -14.98 AZP 69.97 TAL 328.53 TAp 239.77 RCA 142.71 APO 244.54 v2 26.372

RC 345.671GL 10.61 6P -3.31 ZAL 139.28 ZAP 22.37 [TS 170.34 ZAE 33.57 ETE 174.84 ZAC 88.28 (TC 256.83 CLP 22.14
PLAN[TOCENTRIC CONIC

CS 22.183 YHL 4.710 DLA -6.04 RAL 225.20 RAD 6567.9 VEL 11.982 PTH 2.14 VHP 7.SOO DpA -8.98 RAp 195.11ECC 1.3651

LNCH AZ14TH LNCN TIN( L-I TIN( ]NJ LAT INJ LORD INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

gO.DO 21 29 S 2050.99 -15.29 31.38 87.02 114.16 22 0 16 1451.0 -11.91 24.$4

90.00 7 57 41 5071.58 24.10 224.39 gO.DO 74.67 9 22 13 4471.6 21.76 216.50

100.00 22 44 $4 1797.82 -16.36 12.26 86.51 115.37 23 14 32 1197.8 -12.01 5.26
100.00 9 21 54 4799.97 25.26 204.06 88.65 73.41 10 41 54 4200.0 22.72 196.17

110.00 23 46 16 1604.69 -19.19 $56.08 84.99 118.85 24 13 O 1004.7 -15.19 349.24

110.00 10 56 42 4665.97 28.23 185.17 88.56 69.90 11 52 48 3966.9 25.25 177.28

DIFF(REMTIAL COIRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5080 TRA 9.8360 TC-11.7319 BAU 3.4800 $6T16439.0 Srdt 652.7 963 126.3 ST 4062.3 SR 583.7 SS 464.3

ROE .4789 RNA .0_J)9 RCS .2291FAU .00477 RRT -.1901RRF -.2420 RTF .7885 CRT -.3960 CRS .7961CST -.8688

FOE -.4905 FRA 1.0818 FCS -.1861 9SP 58120 SG916451.1 R2S .0936 R13 -.7866 LSA 4089.2 MSA 580.3 SSA 22.3

ROE 1.5622 BRA 9.6355 0C511.7541FSP 419 S6116459.4 St,2 621.2 THA 179.58 EL1 4069.0 ELI 535.1 ALF 176.69

LAUNCH DATE DEC 16 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 19 1966

HELIOCENTRIC CGNIC
RL 147.22 LAL .O0

RIP 207.97 LAP -1.47

RC $46.403 6L 10.19

PLAN[TOCENTR|C CONIC
C3 23.319 V14L 4.829

LNCH AZMTH LN(H TIN(
90.00 21 36 53

90.00 7 56 ZO

100.00 22 54 58

lOB.DO 9 20 56
110.00 23 SS 45

110.00 lO SS 31

DIFFERENTIAL CCItRI[CTIONS

TOE-1.S316 TRA10.2447 TC-11.2916 BAU 3.5207

ROE .4951 RRA .0094 2C5 .2245 FAU .O01SO

FOE -.4755 FRA .9947 FCS -.OSss BSF 59260

BD( 1.7048 BRA10.2451 8C311.2936 FSP 568

DISTANCE 950.021 EARTH TO MARS

L04. 84.00 VL 33.439 6AL -6.68 AZI. 88.53 14CA 272.50 SMA 193.79 [CC .2SSSS INC 1.4732 vl 30.166

LOP 556.58 VP 24.$32 GAP -14.84 AZP 89.94 TAL 327.32 TAp 239.82 RCA 142.33 APO 245.25 V2 26.356

GP -3.27 ZAL 140.69 Zkp 12.09E79 170.32 Z/U[ 32.98 ST( 174.80 ZAC 68.54 ETC 255.85 CLP 21.86

DLA -6.83 RAL 226.39 RAD 6567.R VEL 12.029 PTH 2.15 VHp 7.606 DpA -9 34 RAp 196.03 ECC 1.3838

L-I TIM( INJ LAT INJ LOIS INJ RT A$C INJ AZMTH INJ T|N( PO CST fIN INJ 2 LAT INJ 2 LONG

2038.01 -14.96 30.60 88.89 114.34 22 10 Sl 1438.0 -11.52 23.58

5109.82 24.75 226.95 92.35 75.76 9 21 28 4508.6 22.55 218.95

1796.12 -16.01 11.$6 88.37 115.58 23 24 44 1186.1 -12.44 4.59

4836.94 25.91 209.52 92.01 74.54 10 41 32 4235.9 23.53 196.33
1595.90 -16.90 555.55 99.81 119.03 24 22 21 995.6 -14.88 348.74

4599.06 29.D0 197.46 90.93 71.06 11 53 17 3999.0 ZS.14 179.44

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16502.9 SGR 655.3 $63 113.8 ST 4164.5 SN 589.4 SS 439.4

RRT *.2086 RRF -.2674 RTF .7466 CRT -.4167 CRS .8146 C$T -.2644

SrdS16621.1 R23 .1038 213 -.7466 LSA 4189.2 MSA 575.8 SSA 21.8

S6116509.5 SSZ 621.4 THA 179.54 EL1 4171.8 EL2 533.g ALF 176.$7
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE DEC 16 1|64 FLI;HT TIME 432.00 ARRIVAL DATE FEB 21 1966

HELIOCENTRIC CONIC

RL 14T.22 LAL .DO

RP Z09.02 LAp -1.45

RC 347.135 ;L 8.TT

PLANETOCENTRIC CONIC

CS 24.531 VHL 4.953

LNCH AZNTM LNCH TIN(

90.OO 21 47 27

9O.00 • 55 2

tOO.OO 23 S 9

lOO.O0 9 20 2

110.00 0 8 89

110.00 10 36 37

DIFFERENTIAL CORRECTIONS

T0[-1.7323 TflAlO.6844 TC-10.8599 8AU 3.§823

ROE .5118 RRA .079• RCS .2204 FAU-.OO174

FOE -.4585 FRA .9092 FCS .0615 9SP 58331

BOE 1.8255 BRA10.664T 8C310.8622 FSP 318

DISTANCE 964.145 EARTH TO MARS

LOt. 84.08 VL 33.448 GAL -6.98 AZL 88.85 HCA 273.75 SMA 193.95 ECC .26826 INC 1.4500 Vl 30.263

LOP 357.84 VP 24.326 GAP -15.01 AZP 89.90 TAL 326.10 TAp 239.86 RCA 141.92 APO 245.98 VZ 26.339

GP -3.22 ZAL 142.07 ZAP 21.82 [TS 170.31 ZA( 32.39 [TE 174.75 ZAC 88.60 ETC 255.87 CLP 21.59

OLA -7.60 RAL 227.55 RAD 8§66.0 VEL 12.079 PTH

L*I TIME INJ LAT

2026.01 -14.59

5145.66 25.34

17T5.38 -15.70

4871.52 26.53

1567.62 -18.83

4631.84 29.71

2.16 VHp 7.713 DpA -9.70 RAp 196.96 ECC 1.4037

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

29.J_8 90.78 114.54 22 21 13 1426.0 -11.16 22.69

229.47 94.72 76.92 9 20 48 4545.7 23.29 221.40

10.92 90.24 115.77 23 34 44 1175.4 -12.1D 3.97

208.96 94.40 75.69 10 41 13 4271.5 24.30 200.89

355.09 88.64 119.19 O 35 27 987.8 -14.60 348.29

189.75 93.36 72.25 11 53 49 4031.8 28.99 181.61

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

S4;T16575.3 S_d_ 637.8 SG3 102.1 ST 4260.8 SR 392.8 SS 411.6

RRT -.2262 RRF -.2690 RTF .6913 CRT -.4348 CRS .8338 CST -.8572

S¢,81638T.6 R23 .1154 R13 -.6914 LSA 4283.5 MSA 571.8 SSA 21.3

98116576.0 SG2 621.3 THA 179.50 EL1 4268.8 EL2 532.8 ALF 176.48

LAUNCH DATE DEC 16 1964 FLZGHT TIME 434.00 ARRIVAL DATE FEB 23 1966

HELIOCENTRIC _-ONIC DISTANCE 938.247 EARTH TO MARS

RL 147.22 LAL .00 LOL 84.08 VL 33.456 GAL -7.28 AZL 98.57 HCA 275.01 SMA 194.12 ECC .27107 INC 1.4268 vl 30.263

RP Z08.1T LAP -1.42 LOP 339.09 Vp 24.318 GAP -13.18 AZP 89.88 TAL 324.8T TAp 239.88 RCA 141.30 APO 246.74 v2 26.322

RC 347.858 GL 9.36 GP -3.18 ZAL 143.42 ZAP 21.53 ETS 170.29 ZA( 31.81ETE 174.69 ZAC 89.05 (TC 255.89 CLP 21.32

PLAN(TOCENTRIC C(_IC

C3 25.826 VHL 5.082 DLA -8.34 RAL 228.69 RAD 6568.0 VEL 12.133 PTH 2.17 VHP 7.823 DpA -1O.O6 RAP 197.89 [CC 1.4250

LNCH AZI4TH LNCH T|NE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

90.00 21 57 49 2014.94 -14.28 29.22 92.66 114.72 22 31 24 1414.9 -10.83 22.24

gO.DO • 53 49 5182.08 25.88 232.00 97.10 ?8.08 9 20 11 4582.1 23.98 223.84

100.00 23 15 7 1765.36 -15.41 10.33 92.11 115.94 23 44 32 1165.6 -11.79 3.40

100.00 9 19 12 4906.70 27.10 211.44 96.79 •6.87 10 40 59 4306.7 25.02 203.26

110.00 O 18 5 1580.72 _18.39 334.67 90.48 119.33 O 44 23 980.7 -14.35 347.89

110.00 10 36 39 4664.30 30.36 192.05 93.81 •3.47 11 54 24 4064.3 27.79 163.80

DIFFERENTIAL CORRECTIONS MID-CoURSE ExECuTION ACCURACY ORBIT DETERNINAT[ON ACCURACY

TOE-1.8719 TRAll.QDS4 TC-10.4431 9AU 3.6064 94_T16840.5 SGR 640.3 SG3 91.5 ST 4351.7 $R 596.8 SS 383.7

ROE .5289 RRA .0691RC3 .2159 FAU-.OQ493 RRT -.2433 RRF -.2751RTF .6184 CRT -.4509 CRS .8536 CST -.8469

FOE -.4399 FflA .6075 FC3 .1653 9SP 56398 S¢,816652.8 R23 .1282 R13 -.6185 LSA 4372.3 MSA 566.0 SSA 20.8

80E 1.9452 8RAl1.0936 BC310.4453 FSP 270 88116641.2 SG2 621.0 THA 179.46 EL1 4360.1 EL2 531.7 ALF 176.41
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JPL TM $3-1OO EARTH--MARS TRAJECTORIES (VOI-- !, 1964)

_AUmCH DAT( DEC 18 1•$4 FLIGNT TIN[ 140.00 ARRIVAL DATE HAY 6 lgG5

HEL|OC[NTRIC CGNIC

RL 148.20 LAL .00

RP 244.G3 LAP 1.04

RC 138.•15 GL •.sO

PLAN[TOCENTRIC CON|C

C3 27.$00 VML S.225

LNCH AZI4TM LNCH TIM(

R0.00 14 53 37

R0.00 • 35 3

100.00 lS 22 21

100.00 ? 49 0

110.00 17 47 11

110.00 8 40 39

DIFFERENTIAL r_RRECT|ON•

TDE .$096 TRA-t.04ZT TC$ 1.1908 BAD .4348

ROE -.5498 RRA -.2_$1 NC3 .0015 FAU .00_94

FOE .ORS• FRA .2429 FC_'1.9931 891 e 5571

IN)E .SS10 lIRA 1.0470 lIC3 1.1906F_ 490

DISTANCE 355.551 EARTH TO HANS

LOL 85.10 VL 35.556 GAL 1.IS AZL 80.•8 HCA 108.29 SNA 238.34 (CC .3•585 INC 1.1216 Vl 30.ZSS

LOP 194.39 Yp 23.130 GAP 22.87 AZP JO.3T TAL 5.84 TAp 115.13 RCA 146.89 APO 331_6• VZ ZZ.5ZZ

_p 2.35 ZAL 7•.29 ZAP 183.29 ETS 158.20 ZJ_ 152.03 ST( 2.74 ZAC SS.74 ETC 255.93 CLP 174.TI

DLA 13.88 RAL 18i.i$ RAD 15_J.1V[L IZ.193 PTH 2.19 _qAp 10.410 DPA ..04 RAP IRO.RO [CC 1.4493

L-| TINE INJ LAT INJ _ INJ RT ARC ZNJ AZNTH INJ TIN( PO C•T T|N 1RJ 2 LAT INJ 2 LONG

ET$9.DS -27.91 77.45 30.56 •4.9• 15 38 16 2138.9 -26.R$ 88.92

4484.71 9.09 1DD.O0 31.43 64.07 T 49 4• 3884.7 5.41 181.26

2453.67 -_).30 §S.Z4 3•.41 9•.23 IT 3 15 1•53.7 -2•.12 47.S$

424•.12 10,$3 1•9.91 30.?7 •1.T9 • 5• 46 3846.1 6.46 168.14

1188.23 -32.96 35.49 57.81 99.63 10 25 39 156•.Z -$1.28 26.67

4014.33 15.53 155.65 fl.ll 58.$1 9 48 45 3414.5 •.24 149.17

NID-CQURK EICUTION ACCURACY GRBIT D[1TMAINATION ACCURACY

8ST 1747.0 Srdl 654.0 $4;3 191.8 •T 491.6 Sill 607.0 $S 135. $

ItltT .0tl40 _ -.1012 RTF -.7851 CRT -.5945 CRS .7600 CST -.O770

tiIS.T Rn -.OeSO R13 -.7855 LSA 707.T NIA 355.3 SSA 47.9

$G| 1748.1Sr_ 6_1_.0 THA 2.14 ELI 703.0 EL2 341.7 ALF 125.11

LAUNCH OATS DEC 1T 1944 FLIGHT TINS 142.00 ARRIVAL DATE NAY S 1985

HELIOCENTRIC COLIC

RL 147.20 LAL .00

RP 243.S• LAP 1.03

RC 140.134 44. 7.60

PLAN[TOCENTNIC CONIC

C3 26.234 V_. 5.122 OLA

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT

90.00 14 44 57 274•.0• -2T.05

90.00 • 34 35 4456.70 8.L_

100.00 1• 14 1 2459.8• -29.53

100.00 T 48 13 4221.15 D.5Z

110.00 17 39 32 2191.28 -32.99

110.00 • 39 I1 4061.49 12.71

DIFFERENTIAL COIRECTION•

TOE .2894 TN&-l.0111TC3 1.2707 BAu .4447

ROE -.53•• RRA -.2186 RC3 .0004 FAU .01509

FOE .1183 FRA .2176 FC5-2.1479 0SP 5720

DOE .S!15 BRA 1.0344 9C3 1.2707 FSP 322

DISTANCE 347.820 EARTH TO MARS

LGL •5.10 VL $3.214 GAL I.T• AZL 88.90 HCA 110.20 9HA 255.67 ECC .37647 IN( I.tOZl vl 30.26S

LOP 195.30 VP _.SHS7 GAP _.04 AZP 90._J TAL 6.45 TAP 116.(dD RCA 146.95 APO 324.39 V2 _.547

GP Z.42 ZAL T•.OD zAP 11rE.TO ETS 159.34 ZA[ 152.09 ETE 5.01 ZAC 81.86 ETC 255.92 CLP 173.11

14.44 RAL 165.49 RAO 0508.1 N(L 11.149 PTH 2.18 _4p 10.151DPA -.03 RAP 189.22 [CC 1.4317

INJ _ INJ RT A_ INJ A_ATH INJ TIN( PO C$T TIM INJ 2 LAT IRJ 2 LONG

77.90 36.8T 94.76 15 30 43 2146.1 -26.99 69.38

184.$1 29.T! 62.83 T 48 54 385•.7 4.58 1Y9.90

S8.f_ 56.72 96.03 16 54 59 1858.9 -28.19 48.01

168.39 29.06 61.53 8 58 34 M21.2 5.65 1S1.75

$5.Tt 56.i4 99.50 19 16 3 1591.3 -31.33 L_.II

134.39 tT.ll 58.00 6 46 53 3461.5 6.39 147.95

M|D-COU_SI[ [_ECUT_]I4 ACCURACY ORBIT OI[TER_INATION ACCURACY

SGT 1770.5 _R 95_.5 SG3 191.7 ST 47•.7 SR 607.2 SS 145.6

_T .015| 81IF -.SOOT RTF -.7994 C_T -.5000C_$ ._ATT CST --.1744

848 1894.7 I1_ -.0159 R15 -.T$SO LSA TOI.Z NSA 358.5 SSA 50.1

KI 1TTI.T _ 650.0 •HA 2.26 EL1 693.6 EL2 341.3 ALF 124.7_

LAUNCH 0ATE DEC 17 1984 FLIGHT TIlE 144.00 ARRIVAL DATE HAY 10 1985

HELIOCENTRIC CONIC

RL 148._0 L&L .00

RP 243.12 LAP 1.01

NC 142.373 GL •.58

PLANETOCEHTRI¢ CONIC

C3 25._$9 VHL 5.026

LNCH AZNTH LNCH TIM(

90.00 14 36 15

90.00 S 34 2

100.00 16 5 38

100.00 • 4T 20

110.00 17 31 51

110.00 0 3? 3T

DIFFERENTIAL C-_RRECTIONS

TOE .2700 TRA -.••04

ROE -.5280 RRA -.2112

F0E .1376 FRA .1912

_E .5930 _A 1.00_

DISTANCE $S0.208 EARTH TO HARD

LOL 85.10 VL 35.097 GAL 1.90 AZL 82.92 HCA 111.12 SNA 232.29 (CC .3675R INC 1.0823 vt 30.266

LOP 196.22 VP 22.•1_ GAP 21.41 AZP 90.3• TAL •.07 TAp 118.19 RCA 146.90 APO 817.64 V2 22.572

GP 2.49 ZAL 74.86 ZAP 1?2.11 ETS 1S0.32 ZAE 152.18 ETE 3.30 ZAC •2.03 ETC 255.91 CLP 172.51

OLA 14.89 RAL 164.33 RAD 6568.0 VEL 12.t09 pTH 2.17 VHP 9.•99 DpA -.09 RAP 189.53 ECC 1.itS?

L-I TIN( INJ LAT INJ LONG INJ 2T AS( INJ AZI4TW INJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

2752.66 -27.98 78.38 35.20 94.53 15 22 8 2152.7 -27.06 $9.RS

4433.39 7.50 185.07 28.03 62.61 7 47 56 _1133.4 3.TT 178.$8

2464.40 -29.37 57.03 35.05 95.82 14 46 43 1844.4 -26.26 40.40

4196.89 8.73 167.03 27.37 61.30 • 57 17 3596.9 4.83 140.41

2194.68 -33.03 35.98 34.48 99.35 18 • 25 1584.7 -_1.39 27.14

4039.38 11.91 153.17 25.47 57.72 • 44 57 3439.4 7.37 146.79

NID-COURS( EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.3545 BAU .4574 _T 1812.7 SGR 631.5 SG3 202.3 ST 443.$ SR SO&.S SS 157.S

RC3 .0119 FAU .06749 RRT .1008 _ -.1170 RTF -.7•GO CRT -.5642 CRS .6690 CST -.2556

FC3-2.3130 8SP 5•55 _ 1926.2 R23 -.0_51 R13 -.7964 LSA 6•5.3 MSA 351.3 SSA 52.4

8CS 1.3545 FSP 354 SGI 1814.1 SC_ 647.7 THA 2.38 ELI 6•4.6 EL2 340.6 ALF 122.52

LAUNCH DATE DEC 17 19_4 FLIGHT TIN( 146.00 ARRIVAL DATE HAT 12 1965

HELIOCENTRIC C_NIC

RL 147.20 LAL .00 LOL •5.10 VL

RP 242.87 LAP .98 LOP 197.14 VP

RC 144.629 GL 7.55 6P 2.58 ZAL

PLAN(TOCENTR I C CONIC

C3 24. _$8 VHL 4.936

LNCH AZ14TH LN_H TIN(

90.00 14 2• 33

90.00 • 33 24

100.00 15 57 16

100.00 7 46 22

110.00 17 24 9

110.00 8 35 58

0IFFERENTIAL CORRECTIONS

TDE .2504 TRA -.9482 TC3 1.4381 BAU .4685

ROE -.51RO RRA -.2039 RC3 .0161 FAU .06908

FOE .1585 FRA .1618 FC3-2.4660 B_P 5975

DOE .5753 BRA .9699 0C3 1.4302 FSP 589

DISTANCE 3_2.703 EARTH TO MARS

34.986 GAL 2.03 AZL 88.94 NCA 112.04 SNA 229.16 [CC .35918 IN( 1.0622 vl 30.268

22.667 GAP 20.78 AZP 90.40 TAL T.TO TAp 119.74 RCA 146.•3 APO 311.47 VZ 22.398

73.66 ZAP 171.30 ET$ 161.16 ZA( 152.31 ETE 3.61 ZAC 92.17 ETC 255.90 CLP 171.99

DLA 15.32 RAL 163.16 RAD 6568.0 VEL 12.075 PTH 2.16 VHP 9.654 DPA -.15 RAp 189.83 ECC 1.4010

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PC) CST TIN INJ Z LAT INJ 2 LONG

2759.55 -28.02 78.80 33.54 94.28 15 13 32 2139.5 -27.13 70.32

4408.65 6.73 183.68 26.30 62.43 T 46 53 3808.8 2.98 177.00

2470.23 -29.41 57.46 33.41 95.60 16 38 26 1870.2 -28.33 48.82

4173.40 7.96 165.71 25.71 61.09 S 55 55 3373.4 4.04 14R.11

2198.36 -33,07 36.26 32.85 99.19 16 0 4• 1598.4 -31.45 27.41

4018.03 11.13 152.01 23.80 57.47 9 42 56 341•.0 6.76 145.64

MID-COURSE ELOCUTION ACCURACY ORBIT DETERRINATION ACCURACY

SGT 1844.6 SCA_ _19.G SG3 213.3 ST 451.1 84_ G05.7 SS 172.3

RRT .1090RRF -.1261 RTF -.0022 CRT -.5472 CRS .8186 CST -.3235

1985.6 R23 --0266 R13 -.8027 LSA 68g.9 NSA 347.9 SSA 54.8

SG1 1846.1 SG2 645.2 THA 2.50 EL1 475.0 EL2 33•.• ALF 120.60
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DATE OEC 17 1964 FLIGHT TIM( 148.00 ARRIVAL DATE NAY 14 1985

HELIOCENTRIC CCMI¢

RL 147.E0 LAL .OD LOL 85.10 VL

MP 242.60 LAP .R6 LOP 199.06 VP

RC 146.$00 GL 7.50 GP 2.84 ZAL

PLANETOCEMTRIC CONIC

CS 23.536 VHL 4.833

LNCH AZMTH LMCH TIME

SO.Q0 14 18 SZ

90.00 6 32 39

lOO.OO 1549 54

100.00 7 45 18

110.00 17 16 29

110.00 8 34 13

DIFFERENTIAL r-_NRECTIONS

TDE .2308 TRA -.9160 TC3 1.5237 8AU .4799

ROE -.5086 RRA -.1966 RC3 .D2SO FAU .07262

FOE .1607 FRA .1296 FC3-2.8690 BP 8092

BG( .5585 BRA .9369 BC3 1.5239 FSP 628

DISTANCE 365.296 EARTH TO MARS

34.880 GAL 2.16 AZL 88.96 HCA 112.96 SMA 226.26 ECC .35121 INC 1.0419 Vl 30.266

22.529 GAP 20.16 AZP 90.41TAL 8.33 TAp 121.29 RCA 148.80 APO 305.73 V2 28.824

?2.45 ZAP 170.88 [TS 161.88 zAE 152.48 ET[ 3.93 ZAC 92.31ETC 255.89 CLP 171.27

DLA 15.75 RAL 181.98 RAD 6568.0 V(L 12.039 PTH 2.15 VHP 9.415 DpA -.20 RAP 190.13 [CC 1.3877

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

2769.66 -28.05 79.39 $1.91 94.02 15 4 59 2166.7 -27.20 70.83

4385.12 5.98 182.34 24.75 82.27 7 45 44 3785.1 2.22 175.88

2476.28 -29.45 57.91 31.78 95.37 16 30 11 1876.3 -28.40 49.26

4150.73 7.21 164.44 24.06 60.91 8 54 29 3550.7 3.26 157.86

2202.27 -33.11 36.56 31.24 99.02 17 53 11 1602.3 -31.51 27.69

3997.50 10.38 150.90 22.16 57.25 9 40 50 3397.5 5.99 144.56

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1877.3 _ 647.5 SG3 225.0 ST 435.7 SIR 604.6 SS 188.7

RRT .1179 RflF -.1360 RTF -.8084 CRT -.5283 CRS .9379 CST -.3820

SG8 1985.8 R23 -.0283 fl13 -.808g LSA 685.5 MSA 343.6 SSA 57.4

SG1 1879.0 ST_ 642.4 THA 2.64 EL1 665.2 ELI 336.4 ALF 118.86

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 150.00 ARRIVAL DATE MAY 16 1965

141[LIOCEMTRIC CONIC

RL 147.20 LAL .DO

RP. 242.34 LAP .93

RC 149.184 GL 7.45

PLANETOCEN'IrRIc C_NIC

CS 22.814 VHL 4,776

LNCH AZMTH LNCH TIM(

90.00 14 10 14

90.00 6 31 49

100.00 15 40 38

1DO.DO 7 44 8

110.00 17 6 51

110.00 8 32 22

DIFFERENTIAL "CCRRECTION8

TOE .2123 TRA -.8837 TC3 1.6085 DAU .4907

ROE -.4997 RMA -.1895 tiC3 .0327 FAU .07539

FOE .2029 FRA .0947 FC3-2.8609 BSP 6229

DOE .5429 9RA .9038 BC3 1.6088 FSP 666

DISTANCE 367.979 EARTH TO MARS

LO(. 85.10 VL " 34.779 GAL 2.29 AZL 88.98 HCA 113.88 SMA 223.58 ECC .34365 INC 1.0212 Vl 30.266

LOP 198.96 VP 22.399 GAP 19.54 AZP 90.41 TAL 8.96 TAP 122.84 RCA 146.74 APO 3OO.AL V2 22.651

GP 2.72 ZAL 71.23 ZAP 170.25 ET8 162.52 zA( 152.89 ETE 4.26 ZAC 92.45 ETC 255.86 CLP 170.63

OLA 18.18 RAL 160.79 RAD 8367.9 V(L 12.008 PTH 2.14 VHP 9.182 DPA -.25 RAP 190.43 ECC 1.3755

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME _ CST TIM INJ 2 LAT INJ Z LONG

2773.93 -28.09 79.92 30.31 93.76 14 56 28 2173.9 -27.27 71.35

4362.26 5.25 181.05 23.16 62.13 7 44 31 3762.3 1.48 174.40

2482.30 -29.49 56.36 30.18 95.13 16 21 58 1882.5 -28.47 49.71

4129.92 6.49 163.23 22.48 60.76 8 52 56 3528.9 2.54 156.66

2206.36 -33.16 38.87 29.66 98.84 17 45 38 1606.4 -31.58 28.00

3977.82 9.65 149.64 20.55 57.05 9 38 39 3377.8 5.24 143.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1908.9 SGR 645.2 SG3 237.3 ST 420.2 SR 603.6 SS 205.7

RRT .12T1RRF -.1464 RTF -.8141 CRT -.5090 CRS .9488 CST -.4264

SG6 2015.0 R23 -.0300 R13 -.8147 LSA 682.1MSA 338.3 SSA 60.1

861 1910.9 SGZ 639.3 THA 2.77 EL1 655.8 EL2 332.9 ALF 116.99

LAUNCH DATE DEC 17 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC CON|C

RL 147.20 LAL .DO LO(. 85.10 VL

RP 242.08 LAP .91 LOP 199.90 VP

RC 151.478 ;L 7.39 ;p 2.81ZAL

PLANETOCEHTR IC CONIC

C3 22.139 VHL 4.705

LNCH AZMTH LNCH TIME

90.00 14 1 40

90.00 8 30 51

100.00 15 32 22

100.00 7 42 51

110.00 17 1 17

110.00 6 30 25

DIFFERENTIAL CORRECTIONS

TOE .1937 TRA -.8516 TC3 1.6922 BAU .5010

ROE -.4914 RRk -.1824 RC3 .0412 FAU .07829

FOE .2266 FRA .0570 FC3-3.0614 BSP 6364

DOE .5282 BRA .8709 BC3 1.6927 FSP 708

DISTANCE 370.743 EARTH TO MARS

34.662 GAL 2.41 AZL 89.00 HCA 114.80 SMA 221.08 ECC .33650 INC 1.0002 Vl 50.266

22.276 GAP 18.92 AZP 90.42 TAL 9.60 TAp 124.40 RCA 146.66 APO 295.47 V2 22.678

70.02 ZAP 169.61 ETS 163.07 ZAE 152.95 ETE 4.61 ZAC 92.60 ETC 255.87 CLP 169.99

DLA 16.56 RAL 159.60 RAD 6567.9 VEL 11.980 PTH 2.14 VHP 8.936 DpA -.29 RAp 190.72 ECC 1.3644

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2781.28 -28.12 80.46 28.73 93.49 14 48 1 2181.3 -27.34 71.88

4340.32 4.55 179.82 21.59 62.02 7 43 12 3740.3 .77 173.18

2488.60 -29.53 58.83 28.61 94.89 16 13 51 1888.8 -28.54 50.16

4109.03 5.79 162.07 20.91 60.62 8 51 19 3508.0 1.83 155.51

2210.57 -33.20 37.19 28.10 98.65 17 38 8 1610.6 -31.65 28.30

3959.03 8.95 148.83 18.98 56.87 9 36 24 3359.0 4.53 142.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 1939.5 SGR 642.8 SG3 250.1 ST 404.0 SR 602.4 SS 224.4

RRT .1374 RRF -.1578 RTF -.8194 CRT -.4869 CRS .9545 CST -.4601

SGB 2043.3 R23 -.0319 R13 -._200 LSA 679.7 MSA 332.3 SSA 63.0

SGt 1941.8 SG2 636.0 THA 2.gz ELI 646.5 EL2 328.8 ALF 114.95

LAUNCH DATE DEC 17 1964 FLIGHT TIME 154.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 241.79 LAP .88

RC 153.761 GL 7.31

PLAMETOCENTR1C CONIC

C3 21.524 _AL 4.639

LNCH AZMTH LNCH TIME

90.00 13 53 13

gO.D0 8 29 48

100.00 15 24 14

100.00 7 4| 27

110.00 16 53 49

110.00 8 26 22

DIFFERENTIAL C._RRECTION8

TOE .1753 TRA *.8192

ROE -.4835 RRA -.1753

FOE .2512 FRA .0161

BO( .5143 9RA .8377

DISTANCE 373.581 EARTH TO MARS

LQA. 85.10 VL 34.590 GAL 2.53 AZL 89.02 NCA 115.73 SIAA 218.75 (CC .32973 INC .9788 VI 30.266

LOP 200.83 VP 22.160 GAP 18.31 AZP 90.43 TAL 10.24 TAp 125.97 RCA 146.62 APO 290.88 V2 22.706

GP 2.89 ZAL 68.82 ZAP 168.95 ET$ 163.56 ZAE 153.23 (TE 4.g8 ZAC 92.74 (TC 255.87 CLP 169.33

DLA 18.94 RAL 158.41 RAD 6567.9 V(L 11.954 PTH 2.13 VHP 8.736 DpA -.32 RAP 191.00 ECC 1.3542

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

2788.65 -28.15 81.00 27.18 93.22 14 39 41 2188.6 -27.40 72.41

4319.34 3.88 178.65 20.06 61.93 7 41 47 3719.3 .10 172.01

2495.13 -29.56 59.29 27.07 94.64 16 5 49 1895.1 -28.61 50.62

4088.09 5.13 160.96 19.38 60.51 8 49 36 3408.1 1.16 154.42

2214.83 -33.24 37.51 26.57 98.47 17 30 44 1614.8 -31.72 28.62

3941.15 8.29 i47.88 17.43 56.72 9 34 3 3341.2 3.85 141.60

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7789 BAU .5115 SGT 1970.7 8GR 640.4 363 263.7 ST 387.2 SR 601.0 SS 244. O

tiC3 .0508 FAU .08137 RRT .1486 RRF -.1701 RTF -.8248 CRT -.4623 CRS .g560 CST -.4844

FC3-3.2728 BSP 6488 SG8 2072.1 R23 -.0338 R13 -.8235 LSA 678.5 MSA 325.8 SSA 66.0

6C3 1.7777 FSP 752 SG1 1973.3 S_2 632.4 THA 3.08 ELI 637.5 EL2 323.7 ALF 112.77
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JPLTR32-503 EARTH--MOONTRAJECTORIES.1964-69

LAUNCM DATE DEC ST t_A

HELIOCENTRIC C4_GIC

RL 14T.ED LAL .DO

RF 241.51 LAP .DG

RC 15•.096 GL 7.It

PL&NETOCENTNIC C(_GIC

C3 EO._5 1fl4L 4.5T•

LNCH AZNTH LNCH TIM(

RO.O0 13 44 SZ

SO.DO G 88 S@

tOO.DO 16 1t It

1DO.DO T 39 ST

110.00 16 4Q 2•

110.00 • 29 13

FLIGHT TIN[ 158.00 ARRIVAL DATE NAY 22 1R95

DISTANCE 376.489 EARTH TO MARS

LDL 85.10 VL 34.502 GAL 2.•5 AZL 89.04 HCA 118.68 SNA 216.58 ECC .52331 INC .9570 vl 30.266

LOP 201.76 VIP 22.052 GAP 17.71 AZP 80.46 TAL 10.87 TAP 127.53 RCA 148.59 APO 299.60 V2 22.734

GF 2.99 ZAL 87.62 ZAP 1_.28 (TS 163.9• ZA( 153.56 ETE 5.38 ZAC 92.99 ETC-255.86 CLP 168.67

DLA 17.30 RAL 187.21 RAID 6587.9 V[L 11.951 PTH E.lZ VHp 8.5Z_ OPA -.34 RAP 191.29 ECC 1.3450

L-| TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT IMJ Z LONG

ET•3.DD -28.17 •|.33 26.85 •8.•G 14 31 28 21•G.0 *27.47 72.94

4L_.33 3.24 1TT.S3 18.56 91.85 7 40 16 3•99.3 -.55 170.8•

2501.44 -L_.GO $9.76 25.55 04.40 15 ST 54 1901.4 -ZR.67 51.08

401R.11 4.4• 55•.91 17.87 •0.42 8 47 48 3489.1 .51 153._

821R.13 -33.26 37.1_ 25.07 •8.88 17 23 25 1619.1 -31.78 28.93

5914.1• 7.•5 14•.07 15.•2 5•.58 • 31 37 3324.2 3.20 140.71

DIFFERENTIAL C_RRI[CTIQN• MID-COURSE EIC(CUTION ACCURACY

TO( .1707 TllA -.TT40 TCS 1.955• RAU .5252 SGT 2012.4 IGR •3•.0 $93 _TT.T

-.4T63 NllA -.11_ RCS .060Q FAU .0844• RRT .14it RRF -.1840 RlrF -.5351

.2TD$ FRA -.OI_M_ FC_S.4R•I B8P 6895 _ 2111.1 R23 -.0458 R13 -.5360

BOG .SOLO tA .Tit1 KS 1.8846 FSP •02 SG1L_18.0 SG2 •30.0 THA 3-.01

LAUNCH DATE DEC 17 1914 FLIGHT TIN[ 15R.00

HELIOCENTRIC CGNIC DISTANCE 37•.45•

RL 147.80 LAL .00 _ RS.10 VI. 34.410 GAL 2.78 AZL 89.07 HCA 117.59 SMA 214.55 (CC .31724

241.22 LAP .•S _ 202.99 VP 21.•50 GAP 17.11AZP 90.43 TAL 11.51 TAP 129.10 RCA 146.49

RC 15•.408 GL T.18 GP 3.00 ZAL •8.44 ZAP 167.•0 ETS tS4.37 ZAE 153.92 ETE 5.80 ZAC •3.04

pLA_[TO¢[NTNIC CONIC

C3 20.457 VHL 4.923 DLA 17.64 RAL 156.03 RAD 6567.8 VI[L 11.910 pTH 2.12 VHP 8.312 DPA -.38

INCH AZNTH iNCH TIN[ L-I TIN[ IHJ LAT INJ _ IHJ RT AS(: INJ A_4TH INJ TIN[ PO C$T TIM

90.00 13 36 45 Lql05.1S -28.20 R,O5 84.1• 98.70 14 23 2• L_203.1

90.00 6 87 18 48•0.43 2.85 178.47 1T.10 61.90 T 30 35 3680.4

100.00 15 • Sm 8SOT.s9 -29. •3 _). I_ 24.09 94. 16 15 50 10 1907.6

100.00 7 SO 20 4031.L_ S.19 138.93 16.40 •0.34 8 45 51 3451.2

110.00 1• _ 13 8•IS.S8 -S3.SS _1.16 88.$0 98.09 17 16 1T 1•83.3

110.00 I 83 Sl 390e.83 7.05 146.13 14.45 56.47 • 29 G 3308.2

DIFFERI[HTIAL CcRRECTIQND MID-COURSE EvlrCUTION ACCURACY

TOE .14T2 TRA -.7483 TCS 1.9581 BAU .5548 SGT 203S.S U •35._ SGS 898.9

NO( -.4693 RllA -.1•13 RCS .OTIR FAu .OlT94 RRT .IWI1 RRF -.1iT• RTF -.8599

FOE .3038 FRA -.O?4l FC3-S.7817 B91D SIT8 _ 8158.1 RRS -.0451 RlS -.8378

BOG .4910 BRA .7•55 K3 1.R$34 Flip 849 SGI 8038.4 S_ 9_5.3 THA 3.32

ORBIT DETERNINATION ACCURACY

• T 375.4 M" 599.7 S$ 269.0

CRT -.475T CR• .•SS4 CST -.5350

LSA •54.8 NSA 318.7 98A 6•.D

ELI 635.1 EL2 311.8 ALF 118.ZO

ARRIVAL DATE MAY 24 1965

EARTH TO MARS

IN(: .9348 vl 30.266

APO 282.92 V2 L_.762

[TC 255.R5 CLP 167.99

RAP 191.55 ECC 1.3367

INJ 2 LAT INJ 21..ONG

-27.58 73.45

-1.16 16•.84

-28.74 51.58

-.09 15R.40

-51.05 29.24

8.40 139.67

DR•IT DETERNINATIQN ACCURACY

ST 355.9 M 5•7.9 S9 286.0

CRT -.4303 CR• .9515 C$T -.5505

LSA •02.• NSA 307.9 93A 72.3

ELI •24.0 EL2 307.8 ALF 109.2t

LAUNCH BATE DEC 17 1964 FLIGHT TIN( 160.00 ARRIVAL DATE NAY ZS 1965

HELIOCENTRIC CCNIC DISTANCE 588.A87 EARTH TO MARS

RL 14T.20 LAL .DO LOL 85.10 VL 34.338 GAL E.S8 AZL 89.09 NCA 118.58 SNA 212.66 ECC .31149 INC .9122 Vl 50.296

RP 240.93 LAP .DO LOP 803.92 VIP 81.854 GAP 18.51AZF 90.44 TAL 18.14 TAp 130.67 RCA 146.42 APO 278.90 VZ ZZ.791

RC 160.?R• GL T.Ol GIP 3.1D ZAL 95.28 ZAP IG•.91ETS IS4.71 ZA[ 154.32 ETE 6.86 ZAC D3.19 [TC 255.•5 CLP 197. _R

PLAN(TOCENTRIC CONIC

C3 19.995 VNL 4.472 DLA 1T.•8 RAL 154.85 RAD 858T.8 VEL 11.890 PTH 8.11VHP 8.109 DPA -.ST RAP 191.01ECC 1.3201

LNCH AZNTH LNCN TIM( L-I TIN[ INJ LAT |NJ LONG INJ RT ARC INJ AZHTH INJ TIRE PO CST TIM INJ Z LAT INJ 8 LONG

90.00 13 2• 45 2DlO.D9 -26.22 98.58 82.70 92.44 14 15 35 2210.1 -27.56 73.95

• 0.00 8 25 SR 4262.91 2.09 175.47 15.67 61.75 T 36 5A 3562.6 -1.75 198.85

SOD.DO 15 O 42 2513.56 -29.68 60.•8 82.81 •3.93 15 48 36 1913.6 -28.80 51.96

100.00 T 3• 3R 4054.37 3.38 159.00 14.DT 60.89 8 43 50 3434.4 -.66 i51.47

110.00 19 32 10 2287.41 -33.3• 38.47 82.15 97.91 17 9 17 1687.4 -31.91 29.55

110.00 • 21 38 3893.28 6.40 145.33 13.00 56.36 9 26 31 3293.3 2.02 139.09

DIFFERENTIAL C.GRRECTION$ NID-COURSI[ EvlrCUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .1277 TOA -.7194 TC3 2.0247 BAU .5417 SGT 8060.3 SGR 832.6 SG3 308.7 ST 338.0 SR 598.1 SS 506.6

ROE -.4GIIRRA -.1648 RC$ .0841 FALl .09153 RRT .1845 RRF -.8128 RTF -.939• CRT -.3907 CRS .9464 CST -.5276

FOE .3288 FNA -.121_ FC3-3.96L_ 8SF G783 SC_ 2153.S R83 -.0430 R13 -.8408 LSA 683.3 NSA 301.5 SSA 75.6

DOE .4TS• RNA .7359 RC3 2.0264 F_P 901 SG1 8064.0 SG8 •20.7 THA 3.57 EL1 615.4 ELZ 301.4 ALF 106.56

LAUNCH DATE DEC 17 lSH_4 FLIGHT TIN[ 162.00 ARRIVAL DATE NAY 29 1965

HELIOCENTRIC C_NIC

RL 167.20 LAL .00 LOL 85.10 VL 34.282 GAL

RP 240.64 LAP .TT LOP 204.59 V_P 21.785 GAP

DISTANCE 385.5•9 EARTH TO MARS

8.98 AZL 89.11 HCA 119.46 SNA 810.89 ECC .30605 INC .8891 vl 30.266

15.9_ A_P 90.44 TAL 18.76 TAP 132.83 RCA 146.35 APO 275.43 V8 22.921

RC 19S.058 GL 6.D9 GP

pLAN[TOCENTRIC CONIC

CS 1R.STT _lL 4.4_5 DLA

3.29 ZAL 64.13 ZAP IM.20 ETS 165.01 ZAE 15A.75 ETE 6.74 ZAC •3.34

Z.ll VHP 7.911 DpA -.37

INJ RT ASC INJ AZNTH INJ TIN[ P_ C$T TIM

21.27 92.20 14 7 56 22t6.7

14.27 61.72 7 35 3 3645.9

81.18 •3.71 15 35 13 1919.3

13.57 60.23 8 41 43 3418.6

20.74 •7.74 17 2 28 1631.3

11.•0 56.28 9 23 51 3279.3

1R.29 RAL 153.68 RAO 65•7.8 V[L 11.873 PTH

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG

90.00 13 21 D 2Dl•.TS -28.24 83.05

90.00 • 24 10 4245.•0 1.52 174.54

SOO.OO 14 53 14 8519.29 -ZS.•D 61.08

lO0.OO Y 34 44 4018.59 2.78 157.13

110.00 19 25 1• 8231.33 -33.40 38.77

I10.00 i 19 11 38711.31 5.96 144.60

DIFFERENTIAL CCRRECTION•

.110_ TRA -.G881 TC3 2.0987 BALI .5499

RDI[ -.4SR5 RRA -.1471 RC3 .0973 FAU .09331

FOE .3563 FRA -.1820 FC3-4.2147 RIP 6920

BOG .419R BIIA .7044 BC3 8.1009 FSP 954

ETC 255.84 CLP 166.59

RAp 192.06 ECC 1.3222

INJ Z LAT INJ Z LONG

-27.63 74.43

-2.27 167.91

-28.85 52.37

-1.20 150.61

-31.97 89.64

1.49 136.36

ORBIT DETERNINATION ACCURACY

ST 320.8 SN 5•4.1 SS 5_8.5

CRT -.3530 CR$ .9405 CST -.5229

LSA 989.3 NSA 2•4.3 SSA 78.S

ELI 608.2 ELI 293.Z ALF 104.14

NID-COURSlE EXECUTION ACCURACY

SGT 80R•.1 SGR $30.1 SG3 325.4

RRT .ZO08RRF -.2_93 RTF -.8435

8279.2 R83 -.0446 R13 -.8448

SG1 8090.3 S_8 •16.0 THA 3.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE DEE 17 1964 FLIGHT TIM( 184.00 ARRIVAL DATE MAY 50 1965

HELIOCENTRIC C(_4[E

ML 147.20 LAL .00

RF 240.34 LAP .75

MC 165.3T5 GL 6.76

pLAN(TOCEMTRIC CONIC

C3 19.199 VHL 4.382

LNCH AZI4TH LN(H TIN(

90.00 13 13 28

90.00 6 22 35

100.00 14 46 0

100.00 • 32 45

110.00 16 18 35

110.00 8 16 39

DIFFERENTIAL C_RRECTIONS

TOE .0946 TRA -.8574

ROE -.4506 RRA -.1396

FOE .3843 FRA -.2412

80( .4805 BRA .6721

DISTANCE 388.701 EARTH TO MARS

LOL 85.10 VL 34.189 GAL $.0t AZL 89.13 HCA 120.39 SMA 209.23 ECC .30090 INC .8655 vt 50.266

LOP 205.49 VP 21.682 GAP 15.54 AZlP 90.44 TAL 15.40 TAp 133.60 RCA 146.28 APO 272.19 VZ 22.851

GP 3.40 ZAL 63.00 ZAP 165.48 ET$ 165.28 ZAE 155.21 ETE 7.27 ZAC 93.50 ETC 255.83 CLP 165.87

DLA 18.54 RAL 152.52 RAD 8587.8 V_L 11.857 PTH 2.10 VHP 7.717 OPA -.$6 RAP 192.31 ECC 1.5160

L-I TIN( INJ LAT INJ L(_IG INJ RT ASC INJ AZI4TH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2823.07 -28.25 83.51 19.87 91.97 14 0 31 2223.1 -27.68 74.89

4230.33 1.02 173.67 12.91 61.70 ? 33 5 3630.3 -2.77 167.04

2524.71 -29.71 61.48 19.79 93.50 15 28 4 1924.7 -28.90 52.77

4005.92 2.29 156.32 12.20 60.19 8 39 29 3403.9 -1.70 149.80

2235.05 -33.43 39.06 19.37 97.57 16 55 50 1635.1 -32.03 30.11

3886.35 5.47 143.01 10.22 56.21 9 21 6 3266.3 1.00 137.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIC_I ACCURACY

TC3 2.1718 BAU .5592 $GT 1111.9 SGR 627.6 SG3 342.9 ST 304.3 SR 592.1 SS 350.5

RC3 .1115 FAU .09927 RRT .2172 RRF -.2470 RTF -.8474 CRT -.3171CRS .9339 CST -.5171

FC3-4.4766 D_P 7045 _ I_05.1 R23 -.0472 R13 -.8485 LSA 690.6 MSA 287.0 8SA 82.0

BC3 2.1746 FSP 1012 SGI 2118.6 SG2 611.3 THA 4.03 ELI 602.2 EL2 263.6 ALF 101.95

LAUNCH DATE DEC 17 1984 FLIGHT TIME 166.00 ARRIVAL OAT( JUN 1 1965

HELIOCENTRIC CONIC DISTANCE 391.$80 EARTH TO MARS

RL 147.20 LAL .00 LOL $5.10 VL 34.119 GAL So19 AZL 89.16 HCA 121.33 SMA 207.68 ECC .29603 INC .8415 vl 30.266

RP 240.04 LAp .72 LOP 208.43 VP 21.604 GAP 14.76 AZP 90.44 TAL 14.02 TAP 135.36 RCA 146.20 APO 269.18 V2 22.881

RC 167.997 GL 8.62 GP 3.52 ZAL 61.89 ZAP 154.74 ETS 165.52 2A( 155.71 ETE 7.84 ZAC 93.66 ETC 255.83 CLP 165.14

PLANETOCEMTRIC CONIC

CS 18.656 VHL 4.342 OLA 18.$0 RAL 151.38 RAO 6567.D V(L 11.$42 pTH 2.10 VHP •.529 DPA -.53 RAP 192.54 ECC 1.3103

LNCH AZNTH LI_H TIN( L-I TIN( INJ LAT INJ LQNG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 6 13 2628.98 -28.27 83.94 18.51 91.75 13 53 22 2229.0 -2•.72 75.32

90.00 6 20 44 4213.95 .55 172.87 11,50 91.99 7 31 0 3615.9 -3.24 166.24

100.00 14 39 0 25_9.78 -29.73 SS.M 18.45 93.30 15 21 10 1929.8 -28.95 53.14

100.00 T 30 3a 3_0.36 1.95 155.58 10.$7 60.I6 8 37 8 3390.4 -2.16 149.06

110.00 18 12 6 2238.51 -35.46 39.32 18.02 97.42 16 49 24 1638.5 -32.08 30.37

110.00 8 14 2 3854.40 5.02 143.28 8.80 56.14 9 18 16 3254.4 .54 137.06

DIFFERENTIAL C_RRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT OETERNINATI(_4 ACCURACY

TOE .OROS TRA -.8284 TC3 2.2423 DAU .5862 SGT 2150.D SGR 825.4 SG3 361.3 ST 288.6 SR 589.8 SS 372.6

-.4450 RRA 7.1326 RC3 .1298 FAU .10348 RRT .L_45 RRF -.2652 RTF -.8509 CRT -.2798 CRS .9269 CST -.5076

FOE .4127 FRA -.3042 FC3-4.7487 29P 7159 _ 225.4 R25 -.0503 RI3 -,8522 LSA 695.9 HSA 280.3 SSA 84.9

DOE .4523 BNA .6403 8C3 2.2459 FSP 1073 84;I 2142.3 SG2 606.4 THA 4.27 ELI 598.8 EL2 273.8 ALF 99.90

LAUNCH DATE DEC 17 1984 FLIGHT TIME 168.00 ARRIVAL DATE JUN 3 196S

DISTANCE 395.102 EARTH TO MARS

85.10 VL 34.053 GAL 3.29 AzL 69.18 HCA 122.27 SMA 208.22 ECC .29142 INC .8168 vl 30.266

TOE .0674 TRA -.5948 TC3 2.3089 BAU .5736

RDE -.4396 RRA -.1252 RC3 .1431 FAU .10778

FOE .4417 FRA -.3724 FC3-5.0310 BSP 7257

DOE .4449 BRA .6076 BC3 2.3133 FSP 1137

14.64 TAp 136.92 RCA 146.12 APO 266.32

156.24 ETE 8.45 ZAC 93.82 ETC 255.82

HELIO(ENTMIC CONIC

9L 14T.20 LAL .00 LOL

MP 239.T3 LAP .69 LOP 207.39 VP 21.532 LAP 14.19 AZP 90.44 TAL V2 22.912

tic 170.016 GL 8.48 GP 3.64 ZAL 60.80 ZAP 163.98 E_S 165.73 ZAE CLP 164.39

PLAN[TOCENTfllC CONIC

C3 16.548 VHL 4.307 DLA 19.03 RAL 150.25 MAD 8557.9 V(L 11.829 PTH 2.10 VMP 7.348 OpA -.50 RAp 192.77 ECC 1.5052

LNCH AZNTH LN(H TIM( L-I TIME lMJ LAT INJ LONG INJ RT ASC INJ A ZHTH lHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 59 14 2834.42 -28.26 84.34 17.16 91.55 13 46 25 2234.4 -27.76 75.71

90.00 6 18 44 4202.71 .13 172.13 10.29 61.68 7 26 47 3602.7 -3.66 165,50

100.00 14 32 16 2534.42 -29.74 62.20 17.11 93.12 15 14 30 1934.4 -28.99 53.48

100.00 7 26 24 3977.94 1.41 154.90 9.58 60.14 8 34 42 3377.9 -2.58 148.38

110.00 19 5 50 2241.66 -33.49 39.57 16.71 9•.27 16 43 12 1641.7 -32.12 30.60

110.00 8 11 16 3843.47 4.60 142.71 7.59 56.09 9 15 22 3243.5 .12 136.49

DIFFERENTIAL COERECTION9 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SCoT 2130.5 SGR 623.4 SG3 380.5 ST 273.2 SR 587.5 SS 394.8

RRT .2527 RRF -.2862 RTF -.8544 CRT -.2427 CRS .9194 CST -.4966

SG8 2247.7 R23 -.0339 R13 -.8558 LSA •02.1MSA 2•3.8 SSA 87.7

SGI 2165.7 SG2 601.4 THA 4.52 EL1 592.1EL2 263.0 ALF 98.03

LAUNCH DATE DEC 17 1964 FLIGHT TIME 170.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CCNIC DISTANCE 398.364 EARTH TO MARS

RL 147.20 LAL .00 LOL 83.10 VL 33.990 GAL 3.38 AZt. 89.21HCA 123.22 SNA 204.85 ECC .28706 INC .7916 vl 30.266

RIP 239.42 LAP .66 L(_ 206.32 VP 21.466 GAP 13.63 AZP 90.43 TAL 15.25 TAp 135.47 RCA 146.05 APO 263.66 V2 22.943

RC 178.331 GL 8.30 CoP 3.77 ZAL 59.74 ZAp 165.21 ETS 165.92 ZA£ 156.80 ETE 9.13 ZAC 93.98 ETC 255.82 CLp 163.63

PLAN[TOCENTRIC CONIC

C3 16.297 V14L 4.274 DLA 19.24 RAL 149.15 RAD 6567.7 VI[L 11.817 PTH 2.09 VHP 7.168 DpA -.26 RAp 192.98 ECC 1.3006

INJ _ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.70 15.$8 91.37 13 39 53 2239.3 -27.80 76.07

171.48 9.03 61.68 7 26 27 3590.7 -4.05 164.82

62.51 15.82 92.96 15 8 7 1938.6 -29.03 53.78

154.25 8.32 60.12 8 32 8 3366.7 -2.96 147.75

39.75 15.43 97.15 16 37 14 1644.5 -32.17 30.81

142.19 6.32 56.05 9 12 23 3233.6 -.26 135.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2182.5 SCAI 821.7 983 400.8 ST 258.7 9R 585.0 SS 417.1

RRT .2725 RRF -.3080 R_F -.8577 CRT -.2023 CRS .9120 CST -.4802

SG8 289.3 R23 -.0576 R13 -.8592 LSA 709.1MSA 268.6 SSA 90.1

SG1 2189.6 882 596.2 THA 4.•9 ELI 587.9 EL2 252.1 ALF 96.27

LNEH AZ14TH LN(H TIN( L-I TIN( INJ LAT

90.00 12 52 53 2839.33 -28.29

90.00 6 18 38 4190.69 -.26

100.00 14 85 49 2558.60 -29.76

100.00 • 28 1 3986.65 1.03

110.00 15 59 50 L_44.46 -33.52

110.00 8 8 SO 3853.56 4.23

DIFFERENTIAL CCRI_CTI(_9

TOE .0949 TRA -.5644 TCS 2.3733 BAU .5809

RIDI[ -.4346 RRA -.1177 RC3 .1607 FAU .11237

FOE .4713 FRA -.4439 FC_-5.3255 BSP 7352

DOE .4382 BRA .5769 8C3 2.3757 FSP 1206
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCH DATE DEC 1• 19G4 FLIGHT TIM( 172.00 ARR|VAL DATE JUM 7 1965

HELIOCEMTMIC CONIC DISTARCE 401.864 EARTH •O MARS

RL 147.20 LAL .00 LOL 88.10 VL 33.930 GAL 3.48 AZL 89.23 HCA 124.17 SlAA 203.57 ECC .28294 INC .7858 vl 30.268

RP 239.11 LAP .63 LOP 209.2• VF 21.404 GAp 13.07 A ZP 90.43 TAL 15.85 TAp 140.02 RCA 145.97 Apo 261.16 V2 22.975

RC 174.859 GL 6.12 GP 3.90 ZAL 58.•0 ZAP 162.42 ET3 166.09 ZAE 157.59 ETE 9.86 ZAC 94.15 ETC 255.81 CLP 162.84

PLAN[TOCENTR1C CONIC

C3 18.018 VHL 4.244 OLA 19.43 RAL 148.06 RAD 8567.• V(L 11.807 PTH 2.09 VHp 6.994 DpA -.21 RAp 193.19 ECC 1.2965

LNCH AZI4TH LNCH T|HE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO CST TIM INJ 2 LAT 1NJ Z LONG

90.00 12 4G 11 2843.68 -28.28 85.02 14.62 91.21 13 33 35 2243.7 -2•.82 76.38

gO.GO G 14 18 4179.88 -.81 170.86 •.61 61.69 • 25 58 3579.9 -4.39 164.22

100.00 14 19 39 2542.28 -29.7• 82.78 14,56 92.82 15 2 1 1942.3 -29.00 54.05

100.00 • 23 31 3958.30 .88 155.72 •.09 60.11 8 29 28 3356.5 -3.30 147.20

110.00 15 54 4 2246.90 -33.54 39.97 14.18 97.04 18 31 31 1646.9 -32.20 30.99

110.00 8 5 3G 3824.64 3.89 141.72 5.09 50.01 9 9 21 5224.6 -.60 135.51

DIFFERENTIAL CORRECTIONS HID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .0495 TRA -.5280 TC3 2.4405 9AU .5808 _T 2211.1SGR 620.4 SG3 422.2 ST 244.5 SR 582.4 SS 438.8

ROE -.4300 RRA -.1100 RC3 .1785 FAU .11722 RRT .2892 W -.3310 RTF -.8627 CRT -.1953 CRS .9039 CST -.4902

FOE .5008 FRA -.5217 FC3-5.6332 B_P 7288 SG8 2296.5 R23 -.0650 R13 -.8645 LSA •17.3 RSA 261.4 SSA 92.8

BO( .4328 BRA .5394 BC3 2.4531FSP 1275 SGI 2218.9 SG2 591.8 THA 4.99 EL1 584.7 ELI 236.8 ALF 95.63

LAUNCH DATE DEC 17 1964 FLIGHT T|NE 1•4.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 _ 85.10 VL

RP 238.•9 LAP .60 LOP 210.22 V1P

RC 170.939 GL 5.94 GP 4.04 ZAL

PLANETOC(NTRlC CONIC

C3 17.789 VHL 4.218 DLA 19.59 RAt. 147.00 RAD 656•.• VEL

LNCH AZ14TH LNCH TIME L-I TIM( INJ LAT

90.00 12 40 10 2847.30 -28.30

90.00 6 11 51 4170.29 -.92

100.00 14 13 49 2545.38 -29.78

100.00 7 20 53 3947.51 .38

llO.OO 15 48 35 2248.88 -33.55

110.00 8 2 37 3816.75 3.59

DIFFERENTIAL CORRECTIONs

TOE .0338 'iRA -.5033 TC3 2.4805 BAU ,5842

ROE -.4254 RRA -.1020 RC3 .1997 FAU .12228

FDE .5308 FRA -.6040 FC3-5.9510 BSP 7513

BDE .426• 8RA .5136 BC3 2.4985 FSP 1352

DISTANCE 404.999 EARTH TO MARS

33.872 GAL 3.57 AZI. 09.26 HCA 125.12 SMA 202.38 ECC .27905 INC .7392 vl 30.266

21.348 GAP 12.52 AZP 90.43 TAL 16.44 TAp 141.56 RCA 145.89 APO 258.83 V2 23.007

57.70 Zkp 161.61 ETS 166.24 ZAE 158.01 ETE 10.67 ZAC 94.32 ETC 255.81 CLP 162.05

11.797 pTH 2.09 VHP 6.824 DPA -.14 RAp 193.39 ECC 1.2928

INJ LONG INJ RT ASC INJ AZIATH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

85,28 15.40 91.08 13 27 38 224•.4 -27.85 76.65

170.32 6.62 61.70 7 21 22 3570.3 -4.•0 163.88

63.01 :13.34 92.70 14 50 15 1945.4 -29.09 54.28

153.23 5.90 60.11 8 26 41 3347.5 -3.60 146.70

40.12 12.97 96.95 16 26 4 1648.9 -32.23 51.14

141.31 3.89 55.98 9 6 14 3216.• -.90 135.10

MID-COURSE EXECUTION ACCURACY oRBIT DETERH1NATION ACCURACY

$GT 2223.1 SGR 819.6 _d_3 444.6 ST 231.3 SR 5•9.6 SS 460.8

RRT .3151 _ -.3557 RTF -.8637 CRT -.1237 CR8 .8961 CST -.4452

2507.8 R23 -.0666 R13 -.8657 LSA •24.6 MSA 260.5 SSA 93.8

SG1 2232.3 $02 585.6 THA 5.39 EL1 580.4 ELI 228.1 ALF 93.35

LAQt4Ct'4 DATE DEC 17 1964 FLIGHT TIN( 176.00 ARRIVAL DATE JUN 11 1865

HELIOCENTRIC C(_41C

RL 14?.20 LAL .00

RP 238.47 LAP .58

RC 179.231 GL 5.74

PLANETOCENTRIC C0041C

C3 17.585 VHL 4.193

LNCH AZMTH LNCH TIME

90.00 12 34 30

90.00 6 9 15

100.00 14 8 18

100.00 • 18 8

110.00 15 43 22

110.00 • 59 33

DIFFERENTIAL CORRECTIONS

TOE .0249 1WA -.4743

ROE -.4Z09 RflA -.0939

FOE .5606 FRA -.6912

80( .4217 BRA .4835

DISTANCE 408.307 EARTH TO MARS

LOL 85.10 VL 53.817 GAL 3.65 AZL 89.29 HCA 126.07 SMA 201.22 ECC .27537 IHC .7120 vl 30.266

LOP 211.17 VP 21.298 GAp 11.97 A ZP 90.42 TAL 17.02 TAp 143.09 RCA 145.81 Apo 258.83 V2 23.040

GP 4.19 ZAL 58.•2 ZAp 160.79 ETS 166.38 ZA( 158.66 ETE 11.57 ZAC 94.50 ETC 255.80 CLP 161.23

DLA 19.72 RAL 145.96 RAO 6567.• VEL 11.788 PTH 2.08 VHp 6.659 DpA -.06 RAP 193.57 ECC 1.2894

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2850.36 -26.30 85.51 12.21 90.9• 13 22 0 2250.4 -27.87 •6.6•

4181.91 -1.19 169.86 5.47 61.71 • 18 37 3561.9 -4.96 163.21

2547.6• -29.79 83.20 12.16 92.60 14 50 46 1947.9 -29.11 54.46

3939.85 .11 152.80 4.74 60.11 8 23 47 3339.7 -3.87 146.27

2250.48 -33.57 40.24 11.79 96.88 16 20 53 1650.5 -32.25 31.28

3809.83 3.32 140.95 2.74 55.96 g 3 5 3209.8 -1.17 134.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.5424 8AU .6000 9TeT 2240.9 SGR 619.5 SG3 468.1 ST 218.8 SR 5•6.6 SS 482.1

RC3 .2211 FAU .12759 RRT .3384 RRF -.3817 RTF -.8663 CRT -.0854 CRS .8880 CST -.4259

FC3-6.2816 BSP 7586 SG8 2324.9 R23 -.0717 R13 -.8684 LSA 732.9 MSA 258.2 SSk 95.0

BC3 2.5520 FSP 1431 SG1 2251.4 SG2 580.2 THA 5.73 EL1 5••.0 EL2 217.9 ALF 92.16

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 178.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .OO LOt. 85.10 VL

RP 238.14 LAp .55 LOP 212.12 VP

RC 181.513 GL 5.53 GP 4.35 ZAL

PLANETOCENTRIC CONIC

C3 17.402 VtAL 4.172

LNCH AZMTH LNCH TIN(

90.00 12 29 11

90.00 6 6 30

100.00 14 3 8

100.00 • 15 14

110.00 15 38 27

110.00 • 5G 24

DIFFERENTIAL C_RRECTION8

TOE .0166 "IRA -.4457 TC3 2.5880 BAU .6050

ROE -.4167 RRA -.0855 RC3 .2441 FAU .13317

FOE .5907 FRA -.7842 FC3-6.8252 8SP 7663

BOE .4170 8RA .4539 8C3 2.6004 FSP 1516

DISTANCE 411.766 EARTH TO MARS

33.765 GAL 3.73 AZL 89.32 HCA 127.02 SMA 200.15 ECC .27190 INC .6842 vl 30.266

21.249 GAP 11.44 AZP 90.41 TAL 17.58 TAp 144.61 RCA 145.73 APO 254.57 V2 23.073

55.77 ZAP 159.94 ETS 166.50 ZAE 159.33 ETE 12.56 ZAC 94.68 ETC 255.80 CLP 160.40

DLA 19.84 RAL144.85 RAD 6567.7 VEL !1.781 PTH 2.08 VHp 6.499 DPA .03 RAp 193.75 ECC 1.2864

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2852.70 -28.30 85.68 11.06 90.88 13 16 45 2252.7 -27.88 7•.03

4154.75 -1.42 169.46 4.35 61.72 7 15 44 3554.7 -5.19 162.81

2549.76 -29.80 63.34 11.01 92.53 14 45 37 1949.8 -29.13 54.60

3932.92 -.12 152.43 $.62 60.11 8 20 47 5332.9 -4.10 145.90

2251.55 -33.$8 40.33 10.64 96.83 16 15 58 1651.5 -32.27 31.34

3803.90 3.10 140.64 1.61 55.94 8 59 48 3203.g -1.39 134.43

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2256.1 SGR 620.1 803 492.7 ST 20•.0 SR 573.5 SS 503.4

RRT .3631 RRF -.4092 RTF -.8686 CRT --.0452 CRS .8800 CST --.4034

SGB 2339.7 R28 -.0771 R13 -.8710 LSA 741.G MSA 257.0 SSA 95.8

501 2288.D $02 574.7 THA 6.09 EL1 573.G EL2 208.7 ALF 91.07
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DATE DEC l• 1964 FLIGHT TIME 180.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CQN IC

RL 147.20 LAL .00

RP 237.61 LAp .52

RC 183.786 GL 5.32

PLANETOCENTRIC CONIC

CS 17.239 VHL 4.152

LNCH AZMTH LNCH TIM(

90.00 12 24 13

90,00 6 3 35

100.00 13 58 16

100.00 7 12 13

110.00 15 35 48

110.00 • 55 11

DIFFERENTIAL C(_RECTiONS

TOE .0185 TMA -.4089

ROE -.4124 RRA -.0766

FOE .6179 FRA -.0862

BOE .4128 8RA .ARGO

DISTANCE 415.196 EARTH TO MARS

LOL 85.10 VL 35.716 GAL 3.81 AZL 89.34 HCA 127.98 SNA 199.14 ECC .26861 [NC .6553 vl 30.266

LOP 213.08 Vp 21.206 GAP 10.91 kip 90.40 TAL 18.15 TAp 146.13 RCA 145.65 APO 252.63 V2 23.106

GP 4.51 ZAL 54.85 ZAp 159.07 ETS 166.60 ZAE 160.03 ET( 13.67 ZAC 94.86 ETC 255.79 CLP 159.54

DLA 19.93 RAL 143.97 RAD 6567.7 VEL 11.774 PTH 2.08 VHp 6.342 DpA .14 RAp 193.91 ECC 1.2837

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2854.30 -28.31 85.79 9,94 90.82 13 11 47 2254.3 -2•.89 77.15

4148.•7 -1.61 169.12 5.26 61.•3 7 12 44 3548.8 -5.38 162.47

2551.01 -29.80 63.43 9.89 92.48 14 40 47 1951.0 -29.14 54.69

3927.30 -.31 152.12 2.53 60.11 8 17 40 3327.3 -4.28 145.59

2252.16 -33.58 40.37 9.53 96.80 16 11 20 1652.2 -32.27 31.38

3•98.91 2.91 140.38 .52 55.93 8 56 30 3198.9 -1.58 134.17

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 2.6524 BAU .6144 SGT 2283.0 SGR 621.6 SG3 519.1 ST 193.5 SR 570.1 SS 522.6

RC3 .2886 FAU .1391• RRT .3837 RRF -.43•6 RTF -.8734 CRT -.0724 CRS .8703 CST -.4362

FC3-6.9890 BSP •500 SG8 2388.1 R23 -.0867 R16 -.8761 LSA 749.7 MSA 253.2 SSA 97. D

BC3 2.6660 FSP 1596 8G1 2296.2 SG2 570.7 THA 6.36 EL1 570.3 ELI 192.9 ALF 91.59

LAUNCH DATE OEC 17 1964 FLIGHT TIME 182.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC C(_IIC DISTANCE 418.652 EARTH TO MARS

RL 147.20 LAL ,00 LOL 85.10 VL 33.668 GAL 3.89 AZL 89.3• HCA 128.94 SMA 198.19 ECC .26551 INC .6258 vl 30.266

RP 237.48 LAp .49 LOP 214.04 VP 21.168 GAP 10.38 AZP 90.39 TAL 18.70 TAp 14•.63 RCA 145.57 APO 250.82 V2 23.140

RC 186.049 GL 5.09 GP 4.68 ZAL 53.97 ZAP 158.18 ETS |86.70 ZAE 160.75 ETE 14.90 ZAC 95.05 ETC 255.79 CLP 158.67

PLANETOCENTRIC CONIC

CS 1•.091VHL 4.134 DLA 19.99 RAL 143.01RAO 6567.• VEL 11.768 PTM 2.08 VHP 6.190 OpA .26 RAp 194.06 ECC 1.2813

LNCH AZI4TH LNCH TIM( L-I TIME 1NJ LAT INJ L.CNG INJ RT ASC INJ AZMTH lNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 19 39 2855.07 -28.31 85.85 8.85 90.80 13 7 15 2255.1 -27.90 77.21

90.00 6 0 31 4144.04 -1.•• 188.86 2.20 61,73 7 9 35 3544.0 -5.53 162.20

100.00 13 55 48 2551.32 -29.80 63.47 8.80 92.46 14 36 19 1951.5 -29.14 54.73

100.00 • 9 4 3922.62 -.46 151.87 1.48 60.11 8 14 27 3322.6 -4.43 145.34

110.00 15 29 28 2252.21 -33.58 40.38 8.44 96.80 16 7 0 1652.2 -32.28 31.39

110.00 7 49 53 5•94.90 2.76 140.17 359.4• 55.91 8 53 8 3194.9 -1.74 133.96

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .0026 TRA -.3920 TC3 2.8868 BAU .8130 S_T 22•9.5 8GR 824.3 SG3 545.7 ST 185.• SR 566.9 SS 544.8

ROE -.4085 RRA -.0678 RC3 .2946 FAU .14517 RRT .4165 RRF -.4682 RTF -.8•24 CRT ,0342 CRS .8638 CST -.3543

FOE .6508 FRA -.9874 FC3-•.3532 BSP •796 SGB 2363.5 R23 -.0893 R13 -.8754 LSA 759.6 MSA 257.9 SSA 95.4

BDE .4085 BRA .39•8 BC5 2.6830 FSP 1698 SG| 2295.3 SG2 563.7 THA 6.93 ELI 567.0 EL2 185.6 ALF 89.28

LAUNCH DATE OEC 17 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC DISTANCE 422.134 EARTH TO MAR S

flL 147.20 LAL .DO LOL 65.10 VL 35.623 GAL 3,96 AZL 69.40 HCA 129.90 SMA 197.30 ECC .26258 INC .5954 vl 30.266

RP 237.15 LAP .46 LOP 215.00 VP 21.133 GAp 9.87 A ZP 90.38 TAL 19.23 TAp 149.13 RCA 145.49 Apo 249.11 V2 23.174

RC 188.300 ;L 4.86 GP 4.87 ZAL 53.11 Zkp 157.27 ETS 166.78 ZAE 161.50 ETE 16.29 ZAC 95.24 ETC 255.78 CLP 157.77

PLANET(_ENTRIC CONIC

C3 16.960 VHL 4.118 DLA 20.04 RAL 142.08 MAD 6567.7 VEL 11.762 PTH

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 15 28 2855.06 -28,31 85.65 •,80 90,60 13 3 3

90.00 3 57 17 4140.47 -1.88 168.66 1.18 61.74 7 6 18

100.00 13 49 59 2551.36 -29.80 63.46 7.75 92.46 14 32 10

tOO.OO • 5 47 3919.42 -.58 151.69 .45 60.11 8 11 7

110.00 15 25 25 2251.74 -33.58 40.34 7.39 96.82 16 2 57

110.00 • 46 30 3791.80 2.64 140.00 358.45 55.91 8 49 42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0025 TRA -.3664 TC3 2.6987 8AU .6162 SGT 2288.1 SGR 628.2 SG3 574.2

RDE -.4045 RRA -.0581RC3 .3223 FAU .15159 RRT .4444 RRF -.4995 RTF -.8739

FOE .6808 FRA-l.0982 FC3-7.7379 BSP 7842 SG8 2372.7 R23 -.0965 R13 -.8773

BO( .4045 8RA .5710 BC3 2.7179 FSP 1793 SG1 2306.1 SGZ 558.3 THA 7.39

2.08 VHp 6.042 DpA .40 RAp 194.19 ECC 1.2791

PO CST TIM INJ 2 LAT INJ 2 LONG

2255.1 -27.90 77.21

3540.5 -5.65 162.00

1951.4 -29.14 54.72

3319.4 -4.55 145.15

1651.7 -32.27 31.35

3191.8 -1.85 133.80

ORBIT DETERMINATION ACCURACY

ST 176.0 SR 563.4 SS 565.1

CRT .0675 CRS .8558 CST -.3327

LSA 769.1MSA 259.3 SSA 94.7

ELI 563.6 EL2 175.5 ALF 88.66

LAUNCH DATE DEC 17 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 236.81 LAP .43

RC 190.540 GL 4.61

PLANETOCENTRIC CONIC

C3 16.842 VHL 4.104

LNCH AZMTH LNCH TIME

90.00 12 11 39

90.00 5 53 54

100.00 13 45 52

100.00 • 2 23

110.00 15 21 40

110.00 • 43 4

DIFFERENTIAL CORRECTIONS

TDE -.0055 TRA -.5405

ROE -.4005 RRA -,0481

FDE .7085 FRA-I.2175

BDE .4006 BRA .3439

DISTANCE 425.642 EARTH TO MARS

LOt. 85.10 VL 33.580 GAL 4.05 AZL 89.44 HCA 130.67 SMA 196.46 ECC .25981 INC .5639 Vl 30.266

LOP 215.97 VP 21.103 GAp 9.36 AZP 90.37 TAL 19.75 TAp 150.61 RCA 145.42 APO 247.50 V2 23.209

GP 5.06 ZAL 52.29 ZAp 156.34 ETS 166.85 ZAE 162.26 ETE 17.86 ZAC 95.44 ETC 255.78 CLP 156.85

OLA 20.06 RAL 141.18 RAD 6567.• VEL

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2654.2• -28.31 85.79 6.78 90.83 12 59 14

4138.08 -1.96 168.53 .19 61.75 7 2 52

2550.48 -29.80 63.39 6.73 92.50 14 28 22

3917.10 -.66 151.56 359.46 60.11 8 7 40

2250.73 -33.57 40.26 6.37 96.87 15 59 11

3789.61 2.55 139.89 357.46 55.90 8 46 13

MID-COURSE EXECUTION ACCURACy

TC3 2.•266 8AU .6190 $GT 2294.5 SGR 633.5 SG3 604.1

RC3 .3520 FAU .15835 RRT .4727 RRF -.5315 RTF -.8754

FC3-8.1395 BSP •866 SG8 2380.3 R23 -.1045 R13 -.8•93

BC3 2.7492 FSp 1895 SG1 2315.1 SG2 553.3 THA 7.89

11.757 PTH 2.08 VHp 5.897 DpA .55 RAp 19A.31ECC !.2772

PO CST TIH INJ 2 LAT INJ 2 LONG

2_.3 -27.89 77.15

3558.1 -5.72 161.87

1950.5 -29.13 54.65

3317.1 -4.63 145.02

1650.7 -32.25 31.28

3189.6 -1.94 133.69

ORBIT DETERMINATION ACCURACY

ST 166.2 SR 559.7 SS 583.9

CRT .0876 CRS .8470 CST -.3221

LSA 777.7 HSA 261.3 SSA 93.9

EL1 559.9 EL2 165.5 ALF 88.37
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAIXqCN DMTE DEC 17 1984

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 236.46 LAP .40

MC 192.768 GL 4.35

PLANETOCENTRIC CONIC

C3 IG.•3• VML 4.091

LNCH AZMTN LNCH T|14[

90.00 12 8 14

90.00 5 50 22

100.00 13 42 26

100.00 6 58 51

110.00 15 18 14

110.00 7 39 33

FLIGHT TIN( 188.00 ARRIVAL DATE JUN 23 1985

DISTANCE 429.174 EARTH TO MARS

LOL 85.10 VL 33.539 GAL 4.10 AZL 89.47 HCA 131.83 SMA lg5.67 ECC .25720 INS .5314 Vl 30.266

LOP 218.93 VP 21.077 GAp 8.86 A ZP 90.35 TAL 20.25 TAp 152.09 RCA 145.34 Apo 245.99 v2 ZS.244

GP 5.26 ZAL 51.50 ZAp 155.38 ET8 166.91ZAE 163.04 ETE 19.64 ZAC 95.64 ETC 255.77 CLp 155.91

OLA 20.05 RAL 140.31 RAO 6567.7 VEL 11.•52 PTH 2.0• VHP 5.757 DpA .•3 RAp 194.42 ECC 1.2754

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T1N IMJ 2 LAT INJ 2 LONG

2852.63 -26.30 85.87 5.80 90.89 12 55 46 2252.6 -27.88 •7.03

4136.83 -2.00 186.48 359.23 61.75 6 59 19 3536.8 -5.76 161.80

2348.86 -29.79 63.2• 5.•5 92.56 14 24 55 1948.9 -29.12 54.53

3915.84 -.•0 151.49 358.51 60.11 8 4 • 3315.8 -4.67 144.95

2249.14 -33.56 40.14 5.38 96.94 15 55 43 1649.1 -32.23 31.16

3788.32 2.50 139.62 358.51 55.90 8 42 41 3168.3 -1.99 133.62

DIFFERENTIAL CORRECTIONS _ MID-COURSE EXECUTION ACCURACY

TOE -.0062 I_A -.3155 TC3 Z.7525 BAU .8218 SGT 2300.0 _wR 640.5 84_3 635.5

RD( -.3966 ERA -.0377 Re3 .3837 FAU ,18545 RRT .SOtO W -.5642 RTF -.8788

FOE .7354 FRA-I.3420 FC306.5380 B9P 7851 _ 2388.3 R23 -.1157 R13 -.8813

60E .3667 BRA .3178 BC3 2.7791FS4P 2000 SGt 2324.4 $1;2 348.7 THA 8.41

LAUNCH DATE DEC 17 1_4 FLIGHT TIME 190.00

HELIOCENTRIC CONIC DISTANCE 432.728

RL 147.20 LAL .00 LOL 95.10 VL 33.301GAL 4.17 AZL 89.50 HOt 132.80 SMA 194.92 ECC .25473

RP 236.12 LAp .37 LOP 217.90 VP 21.054 GAP 8.38 AZP 90.34 TAL 20.74 TAP 153.55 RCA 145.27

RC 194,983 r,.L 4.06 GP 5.47 ZAL 50.73 ZAP 154.39 ET8 166.97 ZA( 163.83 ETE 21.68 ZAC 95.85

PLAN(TOC(NTRIC CONIC

C3 16.643 VHL 4.080 DLA 20.02 RAL 139.46 RAD 8367.7 V(L 11.748 PTH 2.07 VHp 5.621DPA .92

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH INJ TIME PO CST TIM

60.00 12 5 11 2930.18 -28.30 85.49 4.84 90.98 12 52 41 2250.2

90.00 5 46 41 4136.72 -2.00 188.45 359.30 61.75 G 55 38 3536.•

100.00 13 39 21 2546.50 -29.79 83.10 4.79 92.65 14 21 48 1946.5

100.00 6 55 12 3915.62 -.71 "151.48 357.58 60.12 8 0 28 3315.6

110.00 15 15 5 2246.98 -33.54 39.98 4.42 97.04 15 52 32 1847.0

110.00 7 35 57 3787.90 2.49 139.80 355.58 55.90 8 39 5 3187.9

DIFFERENTIAL C_RR(CTIONS MID-COURSE EXECUTION ACCURACY

TDE .0001 TRA -.2950 TC3 2.7875 BAU .8271 $GT 2313.9 SGR 649.4 $03 669.1

RD( -.3623 RRA -.0264 RE3 .4179 FAU .17305 RRT .5273 RRF *.3973 RTF -.8797

FOE .7575 FRA-I.4791 FC3-9.0019 Blip 7683 SGB 2403.3 R23 -.1249 R13 -.8848

BIDE .3925 BRA .2863 BC3 2.8186 FSP 2101 SG1 2340.6 SG2 545.5 THA 8.91

ORBIT DETERMINATION ACCURACY

ST 1_6.76R 555.8 SS 602.1

CRT .0900 CR6 .8383 CST -.3240

LSA 786.1MSA 263.3 SSA 93.1

EL1 556.0 EL2 156.0 ALF 88.42

ARRIVAL DATE JUN 25 1965

EARTH TO MARS

INC .4977 vt 30.266

APO 244.5• V2 23.2•9

ETC 235.76 CLP 154.95

RAp 194.51 ECC 1.2•39

INJ 2 LAT INJ 2 LONG

-27.67 76.85

-5.77 161.79

-L_).IO 54.36

-4.68 144.94

-32.20 31.00

-2.00 133.60

ORBIT DETERMINATION ACCURACY

ST 144.9 SR 551.5 SS 618.2

CRT .0268 CRS .82_5 CST -.3789

LSA 793.0 MSA 264.2 SSA 92.6

EL1 551.5 ELI 144.8 ALF 89.57

LAUNCH DATE DEC 1• 1964 FLIGHT TIRE 192.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC

RL 147.20 LAb .DO

RP ZS5.•T LAP .33

RC 197.185 GL 3.80

PLAN(TOCENTRIE CONIC

C3 16.558 VHL 4.069

LMCH AZMTH LNCH 71ME

90.00 12 2 33

90.00 5 42 51

100.00 13 36 39

100.00 6 51 26

110.00 15 12 16

110.00 • 32 18

DIFFERENTIAL CCRRECTION6

TOE -.0106 TRA -.2749

ROE -.3889 RRA -.0152

FOE .7901 FRA-l.6104

BDE .3691 8RA .2753

DISTANCE 436.302 EARTH TO MARS

LOL 85.10 VL 33.464 GAL 4.23 AZL 69.54 HCA 133.78 SNA 194.21ECC .25241 IMC .4633 VI 30.266

LOP 218.88 VP 21.035 GAP 7.98 AZP 90.32 TAL 21.21 TAp 154.99 RCA 145.19 Apo 243.23 vZ 23.315

GP 5.70 ZAL 50.01 ZAP 153.39 ET3 IS7.Ot ZA( 164.83 ETE 24.02 ZAC 98.07 ETC 255.76 CLP 153.96

DLA 19.97 RAL 138.65 RAD 6567.7 VEL 11.745 PTH 2.07 YHP 5,468 DPA 1.13 RAp 194.59 ECC 1.2725

L-I TIN( INJ LAT IMJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2846.78 -28.30 85.24 3.92 91.10 12 49 59 2246.8 -27.84 76.81

4137.76 -1.97 168.51 357.40 61.75 6 51 49 3537.8 -5.73 161.85

2543.32 °29.78 62.66 3.88 92.76 14 19 2 1943.3 -29.07 54.13

3916.45 -.68 151.52 356.69 60.11 7 58 42 3316.5 -4.65 144.99

2244.16 -33.51 39.76 3.48 97.18 15 49 40 1844.2 -32.16 30.79

3788.36 2.51 139.82 354.69 55.90 8 35 27 3188.4 -1.99 133.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7720 8AU .6218 _T 2293.3 SGR 660.6 603 701.9 ST 141.7 SR 547.8 SS 638.8

RE3 .4330 FAU .18043 RRT .5007 RRF -.6308 RTF -.8772 CRT .1261 CRS .8224 CST -.2997

FC3-9.4337 6SP 7939 Sr_ 2386.5 R23 -.1329 R13 -.8832 LSA 804.5 MSA 269.9 SSA 90.1

BC3 2.8088 FSP 2233 SG$ 2324.7 SG2 539.6 THA 9.70 EL1 548.1 EL2 140.5 ALF 88.00

LAUNCH DATE DEC 17 1_H_4 FLIGHT TIME 194.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 235.42 LAP .30

RC 199.372 _ 3.51

PLAN(TOCENTRIC CONIC

C3 16.463 VHL 4.060

LNCH AZIATH LNCH TIlE

90.00 12 D 17

90.00 5 38 52

100.00 13 34 17

100.00 6 47 32

110.00 15 9 44

110.00 T 28 35

DIFFERENTIAL CORRECTIONS

TOE -.0099 TRA -.2553 TC3 2.7757 BAU .6211

ROE -.3850 RRA -.0029 RC3 .4913 FAU .18844

FOE .8142 FRA-1.7568 FC3-9.8976 BSP •936

60E .3851 BRA .2554 BC3 2.8188 FSP 2357

DISTANCE 439.898 EARTH TO MARS

LOL 85.10 VL 33.429 GAL 4.29 AZL 89.57 HCA 134.75 SNA 193.55 ECC .25021 INC .4272 vt 30.266

LOP 219.85 VP 21.019 GAP 7.40 AZP 90.30 TAL 21.67 TAp 156.43 RCA 145.12 APO 241.97 V2 23.351

G.P 5.94 ZAL 49.31 ZAp 152.35 ETS 167.05 zA( 165.43 ETE 26.72 ZAC 96.29 ETC 255.75 CLP 152.94

DLA 19.89 RAL 137.87 RAD 6567.7 VEL 11.742 PTH 2.07 VHp 5.360 DpA 1.36 RAp 194.66 ECC 1.2713

L-I TIM( INJ LAT INJ lONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2842.56 -28.29 84.93 3.03 91.26 12 47 39 2242.6 -27.82 76.30

4139.89 -1.90 168.63 356.53 61.74 6 47 52 3539.9 -5.66 161.97

2339.40 -29.76 02.57 2.g6 92.93 14 16 37 193g.4 -29.04 53.84

3919.28 -.62 181.62 355.81 80.11 7 52 51 3318.3 -4.5g 145.09

2240.79 -33.48 39.50 2.57 97.31 15 47 § 1640.8 -32.11 30.$4

3789.66 2.$6 139.89 353.83 55.90 8 31 45 3189.7 -1.94 133.69

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2288.2 SGR 874.1 SG3 737.S ST 134.1 SR 543.5 SS 655.5

RRT .5893 RRF -.8837 RTF -.8772 CRT .1158 CRS .8139 CST -.3098

SGB 2383.5 R23 -.1443 R13 -.8841 LSA 812.8 MSA 273.2 SSA 88.G

SG1 2322.4 SG2 536.1 THA 10.42 EL1 543.7 EL2 133.1 ALF 88.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 17 1864 FLIGHT TIME 196.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC C(_IC

RL 147.20 LAL .00

RP 235.06 LAP .27

RC 201.544 GL 3.21

PLANETOCENTRIC CONIC

C3 16.415 VHL 4.052

LNCH AZMTH LNCH TIN(

90.00 11 $8 23

90.00 S 34 44

100.00 13.32 17

100.00 6 43 31

110.00 15 • 30

110.00 7 24 47

DIFFEREkTIAL CORRECTIONS

TOE -.0074 "iRA -.2378

ROE -.3810 RRA .0101

FOE .8362 FRA-1.9101

BD( .3611BRA .2578

DISTANCE 443.513 EARTH TO MARS

LOL 85.10 VL 33.395 GAL 4.34 AZL 69.61 HCA 135.73 SMA 192.92 ECC .24614 INC .3899 vl 30.266

LOP 220.83 VP 21.006 GAP 6.93 AZP 90.28 TAL 22.11 TAp 157.85 RCA 145.05 APO 240.79 V2 23.387

GP 6.19 ZAL 46.65 ZAP 151.26 ET$ 167.09 ZAE 166.22 ETE 29;86 ZAC 96.52 ETC 255.75 CLP 151.90

DLA 19.80 RAL 137.11 RAD 6567.7 VEL 11.739 PTH 2.07 VHP 5.235 DpA 1.62 RAp 194.70 ECC 1.2701

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2637.46 -28.28 84.56 2.16 91.44 12 45 41 2257.5 -27.78 75.93

4145.11 -1.80 168.81 355.68 61.74 6 43 47 3543.1 -5.56 162.15

2534.68 -29.74 62.22 2.09 93.11 14 14 32 1934.7 -29.00 53.50

3921.12 -.§2 151.78 354.97 60.11 7 48 52 3321.1 -4.49 145.25

2236.77 -33.45 39.19 1.69 97.49 15 44 47 1636.8 -32.05 30.24

3791.79 2.64 140.00 353.00 55.91 8 27 59 3191.8 -1.86 133.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7746 BAU .6200 SGT 2276.5 SGR 690.3 SG3 774.7 ST 127.0 SR 539.0 SS 671.4

RCS .5321 FAU .19681 RRT .6171 RRF -.6960 RTF -.8769 CRT .0882 CRS .80§3 CST -.3331

FC-10.3803 BSP 7914 SG8 2378.9 R2S -.1568 R13 -.8849 LSA 820.7 MSA 276.4 SSA 87.3

BCS 2.8252 FSP 2485 SGI 2318.3 SG2 533.4 THA 11.20 ELI 559.1 EL2 126.5 ALF 88.74

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 198.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 234.71 LAP .24

RC 203.699 gL 2.89

PLAN[TOCENTRIC CONIC

CS 18.354 VHL 4.044

LNCH AZMTH LNCH TIM(

90.00 11 56 53

90.00 5 30 27

100.00 13 30 38

lOO.00 6 39 23

110.00 15 5 34

110.00 7 20 56

DIFFERENTIAL CORRECTIONS

TOE -.0013 TRA -.2185

ROE -.3786 RRA .0240

FOE .8541 FflA-2.0737

BOE .3768 BRA .2198

DISTANCE 447.148 EARTH TO MARS

L04. 85.10 VL 33.364 GAL 4.40 AZL 89.65 HCA 136.72 SMA 192.33 ECC .24618 INC .3512 Vt 30.266

LOP 221.82 VP 20.99T GAP 6.46 AZP 90.26 TAt. 22.54 TAp 159.26 RCA 144.98 APO 239.68 V2 23.424

gp 6.45 ZAL 48.02 ZAp 150.19 ETS 167.12 Z/dE 166.98 ETE 33.50 2AC 96.76 ETC 255.74 CLP 150.83

DLA 19.67 RAL 136.39 RAD 6567.7 VEL 11.736 PTH 2.07 VHP 5.113 DpA 1.90 RAp 194.75 ECC 1.2691

L-I TIM( INJ LAT INJ LONG |NJ RT AgC ;NJ A_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2831.47 -28.27 84.12 1.32 91.66 12 44 4 2231.5 -27.74 75.50

4147.39 -1.66 169.05 354.87 61.73 6 39 $4 3547.4 -5.43 162.39

2529.16 -29,72 61.81 1.25 93.33 14 12 47 1929.2 -26.95 53.09

3924.94 -.39 151.99 354.16 60.11 7 44 48 3324.9 -4.$6 145.46

2232.11 -33.41 38.83 .83 97.70 15 42 47 1632.1 -31.98 29.89

3794.75 2.75 140.16 352.20 55.91 8 24 10 3194.8 -1.74 133.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7743 BAU .6195 $GT 2267.9 SGR 709.5 SG3 813.8 ST 119.4 SR 534.2 8S 685.9

RCS .5761 FAU .20564 RRT .6430 RRF -.7274 RTF -.8770 CRT .0132 CRS .7957 CST -.3902

FC-10.8861 BSP 7818 SG8 2376.3 R2S -.1704 R13 -.8863 LSA 827.5 MSA 279.1 SSA 86.0

BC3 2.8335 FSP 2615 SGl 2315.9 SG2 532.2 1HA 12.02 ELI 534.2 EL2 11g.4 ALF 89.82

LAUNCH DATE DEC 17 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 234.35 LAP .21

tiC 205.837 GL 2.56

PLANETOC(NTRIC CONIC

C3 16.299 VHL 4.037

LNCH AZMTH LNCH TIME

90.OO 11 55 45

90.00 5 25 1

100.00 13 2g 20

100.00 6 35 8

110.00 15 3 57

110.00 7 17 O

DIFFEREN•IAL CORRECTIONS

TOE -.0007 TRA -.2092

ROE -.3728 RRA .0586

FOE .8747 FRA-2.2599

BOE .$728 BRA .2117

DISTANCE 450.799 EARTH TO MARS

LOt. 85.10 VL 55.333 GAL 4.45 AZL 89.69 HCA 137.70 SMA 191.77 ECC .24434 INC .5107 vl 30.266

LOP 222.80 VP 20.9g0 GAP 6.01AZP 90.23 TAL 22.95 TAp 160.65 RCA 144.92 Apo 238.63 V2 23.461

GP 6.73 ZAL 47.42 ZkP 149.06 ETS IS7.14 ZAE 167.71ETE $7.75 ZAC 97.01ETC 255.75 CLP 149.73

D(A 19.52 RAL 135.69 RAD 6567.7 VEL 11.734 PTH 2.07 VHp 4.996 DpA 2.20 RAp 194.75 ECC 1.2662

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2824.58 -28.26 83.62 .SO 91.91 12 42 49 2224.6 -27.69 75.00

4152.75 -1.49 169.35 354.08 61.72 6 35 14 $552.7 -5.26 162.69

2522.82 -29.70 61.34 .42 93.57 14 11 22 1922.8 -28.89 52.63

3929.74 -.23 152.25 353.38 60.11 7 40 37 $329.7 -4.20 145.72

2226.78 -33.36 38.43 359.99 97.94 15 41 4 1626.8 -$1.90 29.30

3798.54 2.89 140.36 351.43 55.92 6 20 18 3198.5 -1.60 134.15

MID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

TC3 2.7510 8AU .6146 SGT 2243.2 SGR 731.9 SG3 853.5 ST 115.3 SR 529.8 SS 701.5

RE3 .6223 FAU .21455 RRT .6689 RRF -.7573 RTF -.8747 CRT -.0020 CRS .7885 CST -.4034

FC-11.3g60 8SP 7875 SGB 2359.6 R23 -.1848 RI3 -.8858 LSA 835.9 MSA 282.8 SSA 84.4

BC3 2.8205 FSP 2763 SG1 2299.2 SG2 530.8 THA 13.02 ELl 529.6 EL2 115.3 ALF 90.03

LAUNCH DATE DEC 17 1964 FLIGHT TIM[ 202.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC C(3NIC

RL 147.20 LAL .OO

RP 233.98 LAP .18

RC 207.958 Gb 2.21

PLANETOCENTRIC CONIC

C3 16.249 VML 4.031

LNC_ AZMTH LNCH TIME

90.00 11 54 59

90.00 5 21 27

100.00 13 28 22

100.00 6 30 45

110.00 15 2 37

110.00 7 12 59

DIFFERENTIAL CCIRRECTIONS

TOE .0059 TRA -.1949

ROE -.3684 RRA .0543

FOE .8884 FRA-2.4183

BOE .3684 BRA .2023

DISTANCE 454.469 EARTH TO MARS

LOL 85.10 VL 33.305 GAL 4.49 AZL 89.73 HCA 138.69 SNA 191.25 ECC .24259 INC .2886 vt 30.266

LOP 223.79 VP 20.987 GAp 5.56 A ZP 90.20 TAL 23.34 TAp 162.03 RCA 144.85 APO 237.64 V2 23.498

GP 7.03 ZAL 46.85 ZAp 147.91 ETS 167.16 ZAE 168.38 ETE 42.69 ZAC 97.27 ETC 255.73 CLP 148.61

DLA 19.35 RAL 135.02 RAD 6567.7 VEL 11.732 PTH 2.07 VHP 4.882 DpA 2.52 RAP 194.75 ECC 1.2674

L-[ TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2618.79 -28.24 83.05 359.71 92.20 12 41 56 2216.8 -27.63 74.44

4159.15 -1.28 169.70 353.32 61.71 6 30 46 3559.1 -5.05 163.05

2515.66 -29.67 60.81 359.62 93.85 14 10 18 1915.7 -28.82 52.11

3935.51 -.03 152.57 352.62 60.11 7 36 20 3335.5 -4.01 146.O4

2220.79 -33.30 37.97 359.17 98.20 15 39 38 1620.8 -31.81 29.06

3803.14 3.07 140.60 350.68 55.94 8 16 22 3203.1 -1.42 134.3g

RIO-COURSE Ex(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7332 BAU .6115 SGT 2223.0 S_ 758.0 SG3 8g5.6 ST 110.4 SR 524.5 SS 714.g

RC3 .6722 FAU .22400 RRT .6918 RRF -.7857 RTF -.8732 CRT -.0941CRS .7795 CST -.4686

FC-11.9347 B_IP 7795 SGB 2348.7 R23 -.2004 R13 -.8864 LSA 842.5 NSA 285.7 SSA 83.0

BC3 2.8147 FSP 2907 SGI 2287.7 SG2 531.g THA 14.05 EL1 524.6 EL2 109.9 ALF 91.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 17 1964

HELIOCENTRIC CON IC

RL 147.20 LAL .DO LOt.

RP 233.62 LAp .15 LOP 224.78 Vp 20.986 GAP 5.12 A ZP 90.17 TAL 23.71 TAp 163.39 RCA 144.79 APO 236.71 ¥2 23.556

RC 210.060 GL 1.85 GP 7.35 ZAL 46.31ZAp 146.72 ETS 167.18 ZAE 168.97 ETE 48.40 ZAC 97.54 ETC 255.72 CLP 147.45

PLANEYOCENTRIC COMIC

C3 16.204 VHL 4.025 DLA 19.15 RAL 134.38 RAD 6567.6 VEL 11.730 PTH 2.07 VHP 4.772 OPA 2.88 RAp 194.73 ECC 1.2667

LNCH AZI4TH LNCH Tll4E L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIHE POCST TIM INJ 2 LAT 1NJ 2 LONG

90.00 11 54 35 2808.07 -26.21 82.41 356,94 92.52 12 41 24 2208.1 -27.57 73.81

90.00 5 16 43 4166.59 -1.04 170.12 352.58 61.70 6 26 9 3566.6 -4.82 163.47

1_0.00 13 27 45 2507.63 -29.63 60.22 358.84 94.16 14 9 33 1907.6 -28.74 51.53

100.00 8 28 14 3942.25 .20 152.94 351.89 60.11 7 31 56 3342.2 -3.78 146.41

110.00 15 1 35 2214.10 -33.23 37.46 358.37 88.50 15 38 29 1614.1 -31.70 28.56

110.00 • 8 34 3808.57 3.28 140.88 349.97 55.96 8 12 22 3208.6 -1.21 134.67

FLIGHT TIN( 204.00 ARRIVAL DATE JUL 9 1965

DISTANCE 458.154 EARTH TO MARS

85.10 VL 33,276 GAL 4.54 AZL 89.78 HCA 159.68 SHA 190.75 ECC .24095 INC .2246 Vl 30.266

DIFFERENTIAL CORRECTIONS HID-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0115 TRA -.1854 TC3 2.7051 BAU .6067 SGT 2195.7 SGR 788.0 SG3 938.1 ST 107.5 SR 519.3 SS 726.1

ROE -.3639 RRA .0710 RC3 .7255 FAU .23376 RRT .7130 RRF -.8122 RTF -.8708 CRT -.179_ CRS .7708 CST -.5262

FOE .9003 FRA-2.8036 FC-IZ.4891 BSP 7744 S_ 2332.8 R23 -.2168 R13 -.8864 LSA 849.3 MSA 268.6 SSA 81.6

ROE .3641 BRA .1985 BC3 2.8007 FSP 3059 SG1 2270.8 SG2 534.2 THA 15.22 EL1 519.7 EL2 105.7 ALF 92.22

LAUNCH DATE DEC 17 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC C_IC DISTANCE 461.856

RL 147.20 LAL _ .00 LOL 85.10 VL 33.252 GAL 4.58 AZL 89.82 HCA

RP 233.23 LAP .11 LOP 225.77 VP 20.988 GAP 4.68 AZP 90.14 TAL

RC 212.144 GL 1.48 r_p 7.68 ZAL 45.80 ZAP 145.50 ETS 167.20 ZAE

PLANETOCENTRIC CONIC

C3 16.163 VHL 4.020 DLA 18.93 RAL 133.76 RAO 8567.6 VEL 11.728 PTH

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC

90.00 11 34 34 2798.42 -28.18 81.71 338.19

90.00 5 11 30 4175.08 -.77 170.59 351.86

100.00 13 27 29 2498.78 -29.58 59.56 358.08

100.00 6 21 36 3949.96 .46 153.36 351.18

110.00 15 0 51 2206.69 -33.16 36.89 357.59

110.00 7 4 44 3814.81 3.51 141.21 349.27

OIFFERENTIAL CGRRECT|ON8

TOE .0189 TRA -.1783 TC3 2.8685 BAU .6009

ROE -.3392 RRA .0889 RC3 .7822 FAU .24374

FOE .9074 FRA-2.7963 FC-13.0358 BSP 768|

BOE .3597 lIRA .1992 BE3 2_7R07 FSP 3219

EARTH TO MARS

140.66 SHA 190.29 ECC .23940 INC .1787 vl 30.266

24.06 TAp 164.74 RCA 144.73 APO 235.84 V2 23.574

169.44 ETE 54.92 ZAC 97.82 ETC 233.71 CLP 146.26

2.07 VHP 4.666 DPA 3.26 RAp 194.69 ECC 1.2660

INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT 1NJ 2 LONG

82.87 12 41 12 2198.4 -27.49 73.11

61.69 6 21 25 3575.1 -4.54 163.93

94.50 14 9 8 1898.8 -28.64 30.89

60.11 7 27 26 3350.0 -3.32 146.84

98.83 15 37 37 1606.7 -31.39 28.02

55.98 8 8 18 3214.8 -.98 135.00

ORBIT DETERMINATION ACCURACy

ST 106.6 SR 515.8 SS 739.9

CRT -.2881 CR3 .7621 CST -.5946

LSA 855.3 MSA 291.4 SSA 80.3

EL1 514.8 EL2 101.9 ALF 93.56

HID-COURSE EXECUTION ACCURACY

SGT 2162.3 SGR 821.9 SG3 983.7

RflT .7313 RRF -.8366 RTF -.8675

SGB 2313.4 R23 -.2344 R13 -.8863

SG1 2249.8 362 538.9 THA 16.55

LAUNCH DATE DEC 17 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC DISTANCE 465.574

RL 147.20 LAL .DO LOL 85.10 VL 55v226 GAL 4.62 AZL 89.87 HCA

RP 232.88 LAP .08 LOP 226.77 VP 20.993 GAP 4.26 AZP 90.10 TAL

RC 214.210 GL 1.08 GP 6.05 ZAL 45.33 ZA_ 144.24 ETS 167.21 ZAE

PLANETOCENTRIC CONIC

C3 16.123 VHL 4.016 OLA 18.67 RAL 133.17 RAO 8567.6 VEL 11.726 PTH

LNCH AZI4TH LNCM TIME L-i TIME [NJ LAT

90.00 11 34 54 2787.82 -28.14

90.00 5 E 48 4184.62 -.46

100.00 13 27 33 2489.03 -29.53

100.00 6 16 49 3950.64 .75

110.00 15 O 24 2198.34 -33.07

110.00 T O 28 3821.89 3.78

DIFFERENTIAL CORRECTIONS

TOE .0272 TRA -.1730 TC3 2.6271 8AU _5948

ROE -.$541 RRA .1081 RE3 .8433 FAU .25418

FOE .9094 FRA-2.9987 FC-13.6466 BSP 7598

ROE .3332 BRA .2040 BC3 2.7592 FSP 3381

EARTH

141.67 SMA 169.85 ECC .23794 INC

24.40 TAp 166.07 RCA 144.68 APO

169.77 ETE 62.20 ZAC 98.12 ETC

2.07 VHP 4.563 OpA 3.67 RAp

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

80.94 357.4_ 93.25 12 41 22

171.12 351.17 61.69 6 16 32

58.64 357.54 94.88 14 9 2

153.84 350.50 60.12 7 22 48

56.27 356.83 9g.18 15 37 3

141.58 346.61 56.00 8 4 10

MID-COURSE EXECUTION ACCURACY

SGT 2126.5 SGR 860.5 SG3 1030.3

RRT .7471RRF -.8589 RTF -.8636

SGB 2293.8 R23 -.2522 R13 -.6863

SG1 2227.9 SG2 545.9 THA 17.94

TO MARS

.1305 vl 30.266

235.02 V2 23.612

255.71 CLP 145.04

194.63 ECC 1.2854

PO CST TIM INJ 2 LAT INJ 2 LONG

2187.8 -27.40 72.35

3554.6 -4.24 164.48

1889.0 -28_54 50.18

3358.6 -3.23 147.31

1598.5 -31.45 27.42

3221.9 -.70 135.37

ORBIT DETERMINATION ACCURACY

ST 107.6 SR 508.1 SS 750.9

CRT -.4040 CRS .7528 CST -.6393

LSA 860.7 MSA 294.2 SSA 78.9

EL1 510.0 EL2 98.2 ALF 95.09

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 210.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC DISTANCE 469.306

RL 147.20 LAL .DO LOL 83.10 VL 33.205 GAL 4.65 AZL 89.92 HCA

RP 232.31 LAp .05 LOP 227.77 VP 21.000 GAp 3.$4 AZP 90.06 TAL

RC 216.238 GL .67 GP 8.41 ZAL 44.88 ZAp 142.95 ETS 167.23 zA(

PLANETOCEN•RIC CONIC

C3 16.090 VItL 4.011 OLA 18.39 RAL 132.61 RAD 6567.6 ¥EL 11.725 PTH

LNCH AZM•H LNCH TIME L-! TIME INJ LAT

90.00 11 35 36 2776.25 -28.10

90.00 3 1 36 4195.20 -.12

100.00 13 27 58 2478.37 -29.46

100.00 6 11 35 3968.31 1.08

110.00 15 O 13 2189.63 -32.97

110.00 6 36 7 3829.82 4.09

DIFFERENTIAL C(_RECTIONS

TOE .0365 TRA -.1711 TC3 2.5769 BAU .5077

ROE -.3488 RRA .1285 RE3 .9083 FAU .26480

FOE .9065 FRA-3.20GO FC-14.2477 BSP 7517

ROE .3507 8RA .2139 BC3 2.7323 FSP 3553

EARTH TO MARS

142.67 SMA 189.44 ECC .23656 INC .0804 vl 30.266

24.72 TAp 167.38 RCA 144.62 APO 234.25 V2 23.650

169.93 ETE 70.09 ZAC 98.43 ETC 255.70 CLP 143.78

2.07 VHp 4.464 DpA 4.12 RAP _94.56 ECC 1.2646

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

60.09 356.73 93.67 12 41 52 2176.2 -27.29 71.52

171.71 350.50 61.68 6 11 31 3595.2 -3.90 165.08

58.06 356.61 95.29 14 9 16 1878.4 -28.42 49.41

154.37 349.83 60.13 7 18 3 3368.3 -2.90 147.85

35.59 356.08 99.57 15 36 45 1589.6 -31.30 26.77

141.99 347.96 56.03 7 59 56 3229.8 -.40 135.78

HID-COURSE EXECUTIC_q ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2084.0 SGR 903.6 SG3 1077.8 ST 111.9 SR 502.0 SS 760.8

RRT .7597 RRF -.8789 RTF -.8586 CRT -.5173 CRS .7439 CST -.7158

SGB 2271.5 R23 -.2705 R13 -.8862 LSA 865.6 MSA 296.7 SSA 77.6

SG1 2202.4 SG2 556.0 THA 19.53 EL1 505.5 EL2 95.1 ALF 96.82
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JPLTR32-503 EARTH--MOONTRAJECTORIES.1964-69

LAUNCH DATE DEC 17 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CCNIC

RL 147.20 LAL .DO

RP 232.14 LAp .02

RC 218.287 GL .23

PLANETOCENTRIC CON|C

C3 16.058 VHL 4.007

LNCH AZMTH LNCH TiME

90.00 11 5'6 39

90.OO 4 56 14

100.00 13 28 43

100.00 6 6 51

110.00 15 0 24

110.00 6 51 39

DISTANCE 473.054 EARTH TO MARS

LOL 85.10 VL 33.184 GAL 4.69 AZL 89.97 HCA 143.68 SNA 189.05 ECC .23526 INC .0252 vl 30.266

LOP 228.78 vm 21.009 GAP 3.43 AZP 90.D2 TAL 25.02 TAp 168.70 RCA$44.S7 APO 233.52 V2 23.689

GP 8.80 ZAL 44.47 ZAP 141.62 ETS 167.24 ZAE 169.87 ETE 78.33 ZAC 98.75 ETC 255.69 CLP 142.49

DLA 18.08 RAL 132.07 RAD 6567.6 VEL 11.724 PTH 2.07 VHp 4.369 OpA 4.60

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TiME PO CST TIM

2763.67 -28.04 79.18 356.03 94.13 12 42 43 2163.7

4206.86 .26 172.36 349.85 61.68 6 6 21 3606.9

2466.78 -29.39 57.21 355.90 95.73 14 9 50 1866.8

3978.99 1.44 154.95 349.20 60.14 7 13 10 3379.0

2179.91 -32.86 34.86 335.34 99.99 15 36 44 1579.9

3838.62 4.42 142.46 347.34 56.07 7 55 38 3238.6

DIFFERENTIAL C(_RECTION9 M|D-COURSE EXECUTION ACCURACY

TDE .0465TRA -.1710 TC3 2.3596 BAU °5802 SGT 2038.7 SGR 952.1 903 $$27.0

ROE -.3431 RRA .1505 RC3 .9761 FAU .27577 RRT .7695 RRF -.8968 RTF -.8526

FOE .8979 FRA-3.4242 FC-14.8676 BSP 7416 SGB 2248.3 R23 -.2883 R13 -.8865

80E .3462 BRA .2278 BC3 2.7028 FSP 3726 SG$ 2175.0 $G2 369.4 THA 21.32

RAp 194.47 ECC 1.2643

INJ 2 LAT INJ 2 LONG

-27.17 70.62

-3.53 165.73

-28.28 48.58

-2.54 148.43

-31.13 26.06

-.06 136.24

ORBIT DETERMINATION ACCURACY

ST $18.5 SR 495.7 SS 770.2

CRT -.6203 CRS .7346 CST -.7566

LSA 870.4 MSA 299.3 SSA 76.3

EL$ 505.4 EL2 91.9 ALF 98.73

LAUNCH DATE DEC 17 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC C_IC DISTANCE 476.615 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 33.163 GAL 4.72 AZL 90.03 HCA 144.69 SMA 188.68 ECC .23403 INC .0242 Vt 30.266

RP 235.76 LAp -,02 LOP 229.78 VP 21.021 GAP 3.03 AZP 89.98 TAt. 25.30 TAp 169.99 RCA 144.52 APO 232.84 V2 23.728

RC 220.299 GL -.23 GP 9.23 ZAL 44.08 ZAP 140.26 ETS 167.26 ZAE 169.59 ETE 86.56 ZAC 99.09 ETC 255.68 CLP 141.17

PLANET(_ENTRIC CONIC

C3 16.028 VHL 4.003 DLA 17.74 RAL 131.55 RAD 6567.6 VEL $$.722 PTH 2.07 VHp 4.278 DPA 5.11 RAP 194.36 ECC 1.2638

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC iNJ AZNTH IHJ TIME PC) CST TIM INJ 2 LAT iNJ 2 LONG

90.00 11 36 4 2750.07 -27.97 78.19 355.34 94.62 12 43 54 2150.1 -27.03 69.65

90.00 4 50 41 4219.62 .67 173.07 349.23 61.69 6 $ 1 3619.6 -3.12 166.44

100.00 13 29 48 2454.22 -29.30 56.28 355.20 96.25 $4 $0 43 1854.2 -28.13 47.67

100.00 6 $ 38 3990.70 $.84 155.60 348.58 60.16 7 8 8 3390.7 -2.$4 149.08

110.00 13 O 51 2169.37 -32.73 34.06 $54.61 100.45 15 37 0 1569.4 -30.95 25.30

110.00 6 47 4 3848,32 4,79 142.96 346.74 56.$$ 7 55 13 3246.3 .31 136.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0578 TRA -.1740 TC3 2.4545 8AU .5723 SGT $984.3 SGR $003.7 303 $177.4 ST 128.3 SR 489.0 $S 778.4

ROE -.3368 RRA .1743 RC3 $.0529 FAU .28696 RRT .7759 RRF -.9125 RTF -.8452 CRT -.7097 CRS .7248 CST -.7821

FOE .8811 FRA-3.6496 FC-1§.4999 BSP 7309 SGB 2224.7 R23 -.3053 R13 -.8870 LSA 874.4 MSA 302.1 SSA 74.9

806 .3417 BRA .2462 BC3 2.6708 FSP 3905 SG$ 2145.9 SG2 586.7 THA 23.31 EL1 497.7 EL2 88.8 ALF 100.90

LAUNCH DATE DEC 17 1954 FLIGHT TIME 216.00 ARR]VAL DATE JUL 21 1965

HELiocENTRIC CONIC

RL 147.20 LAL .00

RP 231.38 LAP -.05

RC 222.292 GL -.71

PLANETOCENTR1C CON|C

C_ 16.000 VHL 4.000

LHCH AZMTH LNCH T|ME

90.OD 11 59 51

90.00 4 44 57

100.00 13 31 15

100.00 5 56 14

110.00 15 1 36

110.00 6 42 22

DIFFERENTIAL C(_RECTION9

TOE .0694 TRA -.1801

ROE m'3299 RRA .1997

FOE .8575 FRA-3.8910

SOE .3372 BRA .2689

DISTANCE 480.590 EARTH TO MARS

LOL 85.10 VL 33.144 GAL 4.75 AZL 90.09 HCA 145.70 3MA 188.34 ECC .23288 INC .0848 vl 30.266

LOP 230.79 VP 21.035 GAP 2.63 AZP 89.93 TAL 25.56 TAp 171.26 RCA 144.48 APO 232.20 V2 23.768

GP 9.67 ZAL 43.73 ZAP 138.86 ETS 167.28 ZAE 169.09 ETE 94.44 ZAC 99.43 ETC 255.67 CLP 139.81

DLA 17.37 RAL 131.06 RAD 6567.6 VEL 15.721 pTH 2.07 YHp 4.$90 DpA 5.66 RAp 194.23 ECC 1.2653

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2735.40 -27.88 77.12 334.66 95.15 12 45 26 2135.4 -26.88 68.60

4233.50 1.12 173.85 348.63 61.70 5 55 31 3633.5 -2.67 167.22

2440.65 -29.20 55.29 354.55 96.72 14 15 55 1840.7 -27.96 46.70

4DD3.48 2.27 156.30 347.98 60.$9 7 2 58 3403.5 -1.71 149.76

2157.95 -32.59 33.20 353.89 $00.94 15 37 34 1557.9 -30.74 24.47

3858.95 5.19 143.52 346.17 56.17 7 46 4i 3256.9 .71 137.30

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.3803 BAU .5639 3GT $925.9 SGR $065.$ 963 $228.6 ST 140.5 SR 481.9 SS 785.9

RC3 1.1327 FAU .29832 RRT .7789RRF -.9263 RTF -.8360 CRT -.7792 CRS .7152 CST -.7928

FC-16.1416 8SP 7207 SG8 2200.8 R23 -.3207 RI3 -.8880 LSA 878.1 MSA 305.0 SSA 73.4

0C3 2.6361 FSP 4090 SG1 2515.1 SG2 608.3 THA 25.57 EL$ 494.5 EL2 85.8 ALF 103.20

LAUNCH DATE DEC 17 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85.10 VL

RP 231.01 LAp -.08 LOP 231.81 VP

RC 224.266 GL -1.22 GP $0.15 ZAL

PLAN£T(_ENTRIC CONIC

C3 15.974 VHL 3.997

LNCH AZMTH LNCH T|_E

90.00 12 1 59

gO.DO 4 39 2

100.00 13 33 2

100.00 5 50 40

110.00 15 2 59

110.00 6 37 32

DIFFERENTIAL CORRECT|ONS

TOE .0818 TRA -.1896 TC3 2.2973 BAU .5553

ROE -.3225 RRA .2270 RC3 1.2183 FAU .30984

FOE .8251 FRA-4.1187 FC-16.7922 BSP 7106

BDE .5527 BRA .2958 BC5 2.6003 FSp 4279

DISTANCE 484.378 EARTH TO MARS

33.126 GAL 4.77 AZL 90.15 HCA 146.71 SNA 188.02 ECC .23178 INC .1475 Vt 30.266

21.051 GAP 2.24 AZP 89.88 TAL 25.81 TAp 172.52 RCA 144.44 APO 231.60 V2 23.807

43.40 ZAp 137.42 ETS $67.30 ZAE 168.37 ETE 101.69 ZAC 99.84 ETC 255.66 CLP 138.42

DLA 16.96 RAL 130.58 RAD 6567.6 VEL 13.720 PTH 2.06 VHP 4.106 DpA 6.25 RAp 194.09 ECC 1.2629

L-] TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

2719.62 -27.78 75.98 353.99 95.71 12 47 19 2119.6 -26.70 67.48

4248.54 1.61 174.69 348.04 61.72 5 49 50 3648.5 -2.19 168.06

2426.03 -29.07 54.22 353.82 97.27 14 13 28 1826.0 -27.76 45.66

4017.37 2.74 $57.06 347.41 60.22 6 57 38 3457.4 -1.24 150.54

2145.61 -32.43 32.28 353.18 10t.46 15 38 25 1545.6 -30.51 23.59

3870.56 5.63 144.13 345.62 56.23 7 42 3 3270.6 1.16 137.91

HID-COURSE EXECUTION ACCURACY ORBIT DETERMiNATIOM ACCURACY

SGT 1861.9 9GR 1130.4 SG3 1280.6 ST 155.1SR 474.3 SS 792.6

RRT .7780 RRF -,9382 RTF -.8246 CRT -.8334 CRS .7055 CST -.7920

3GB 2178.2 R23 -.3336 R13 -.8897 LSA 881.6 MSA 308.1SSA 71.8

SG$ 2083.7 602 634.6 THA 28.12 ELi 492.1 EL2 82.6 ALF 105.70
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JPL TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUHCH DATE DEC 1• 1964 FLIGHT TIN( 220.00 ARRIVAL DATE JUL 25 1665

H[LIOCEHTRIC CONIC

RL 14•.20 LAL .00

RP 230.82 LAp -.11

RC 226.222 6L -1.••

PLAN(TOCENTRIC CC441C

C3 15.850 VHL 3.1194

LW_H AZMTH LNCH T|M_

SO.O0 12 4 30

90.00 4 32 53

100.00 13 35 10

100.00 5 44 $4

110.00 IS 4 1

110.00 9 32 32

OIFFER(NTLAL CGRRECTIONS

TOE .0R49 TRA -.ROZ3

ROE -._141 lIRA .2364

FOE .7818 FRA-4.SS23

BOE .3281 BRA .3288

DISTANCE 488.180 EARTH TO MARl

L04. 85.10 YL 33.109 GAL 4.80 AZL 90.21 HCA 147.73 SMA 187.72 ECC .23075 INC .2131 VI 30.266

LOP 232.63 VP 21.070 GAP 1.86 AZP 86.82 TAL 26.04 TAp 1•3.•i RCA 144.40 APO 231.03 V2 23.84•

GP 10.66 ZAL 43.11 ZAP 135.94 ETS 167.33 ZAE 16•.44 ETE 108.1• ZAC 100.24 ETC 235.65 CLP 138.R9

OLA 16.52 RAL 130.13 RAO 6567.6 VEL 11.719 PTH 2.06 VHP 4.02T DPA 6.88 RAp 193.93 ECC 1.2825

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2702.67 -2•.96 T4.TS 355.32 96.32 12 49 33 2102.7 -21.50 86.28

4294.82 2.13 175.60 34•.46 61.76 5 43 58 3664.8 -1.66 168.97

2410.30 -28.R3 53.07 355.14 97.66 14 15 20 1810.3 -27.54 44.54

4032.42 3.25 157.89 346.86 60.27 6 52 • 3432.4 -.73 151.3•

2132.ZS -32.24 31.28 352.47 102.03 15 39 33 1532.3 -30.25 22.83

3883.19 6.11 144.80 345.08 56.30 7 3• 16 3283.2 1.64 138.5•

MID-COURSE EvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 Z.2067 BAU .5478 SGT 1793.6 SGR 1202.3 SG3 1333.5 ST 172.0 SR 466.1 S8 798.5

RCS 3.5102 FAU .32156 RRT .T731 RRF -.9484 flTF -.8107 CRT -.6750 CRS .6954 CST -.T613

FC-1•.4351 ISP 6994 Sr_ 2|59.3 RLr5 -.3427 R13 -.8928 LSA 884.4 MSA 311.8 SSA 70.1

8C3 2.3663 FSP 4466 SGI 2054.0 SG2 665.9 THA 31.01 EL1 490.5 EL2 •9.1 ALF 108.39

LAUNCH OAT[ DEC 17 1_4 FLIGHT TIM( 222.00 ARRIVAL DATE JUL 27 1965

14(LIOCENTRIC C_41C

RL 147.20 LAL .00 LOL 65.10 VL

RP 230.24 LAP -.15 LOP 233.85 VP

RC 228.159 k -2.34 _ 11.20 ZAL

PLM4(TOCENTII l C CONIC

C3 15.929 VHL 3.95)1

LNCH AZNTH LNCH TIM(

90.00 12 • 24

90.00 4 28 30

I00.00 13 37 40

100.00 5 38 59

110.00 15 5 42

110.00 6 27 23

DIFFERENTIAL CGRRECTIONS

TOE .1088 TRA -.2183 TC3 2.1062 BAU .5395

ROE -.3048 RMA .2682 RC3 1.4063 FAU .33325

FOE .7268 FRA-4.6116 FC-10.1120 BSP 6906

80E .3235 BRA .3616 BC$ 2.5336 FSP 4660

DISTANCE 491.994 EARTH TO MARS

33.092 GAL 4.82 AZL 90.29 HCA 148.75 SMA 187.44 ECC .22978 INC .2833 vl 30.266

21.090 GAP 1.49 AZP 89.76 TN. 26.25 TAp 174.99 RCA 144.37 APO 250.50 V2 23.887

42.65 ZAP 134.42 ET$ 167.36 ZA( 166.34 ETA 113.83 ZAC 100.67 ETC 255.64 CLP 135.52

OLA 16.03 RAL 129.69 RAD 6567.6 VEL 11.718 PTH 2.06 VHp 3.951 DPA 7.56 RAp 193.76 ECC 1.2621

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2684.50 -27.52 73.44 352.66 96.96 12 52 8 2084.5 -26.27 65.00

4202.37 2.70 176.58 346.93 61.80 5 37 53 3682.4 -1.10 169.95

2593.40 -26.7T 51.84 352.47 96.49 14 17 33 1793.4 -27.30 43.35

4048.70 3.80 159.78 341.32 60.33 6 46 25 3448.• -.16 152.26

2117.93 -32.03 30.22 351.76 102.62 15 41 0 1517.9 -29.96 21.61

3096.92 6.63 145.53 344.57 56.39 7 32 20 3296.9 2.18 139.28

MID-COURSE EX(CUTIOH ACCURACY OROIT DETERMINATION ACCURACY

SGT 1719.6 $GR 1280.7 SG3 1386.6 ST 191.1 SR 457.2 $S 803.6

RRT .7634 RRF -.9572 RTF -.7934 CRT -.9070 CRS .6850 CST -.7627

2144.1 R23 -.3470 R13 -.6974 LSA 687.2 MSA 316.4 SSA 68.1

IM_1 2025.9 SG2 702.2 THA 34.31 EL1 469.8 ELI 75.1 ALF 111.28

LAUNCH DATE DEC 17 1864 FLIGHT TIM( 224.00 ARRIVAL DATE JUL 28 1945

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 229.88 LAP -.18

RC 230.076 6L -2.95

PLANETOCENTRIC CONIC

C3 15.910 VHL 3.969

LHCH AZMTH LNCH TIME

gO.DO 12 10 41

90.00 4 16 53

100.00 13 40 32

100.00 5 32 43

110.00 15 ? 42

110.00 6 22 1

DIFFERENTIAL CORRECTIONS

TOE .1224 TRA -.2381

ROE -.2940 RRA .3225

FOE .6589 FRA-4.SG60

SO[ .3184 BRA .4009

DISTANCE 495.621 EARTH TO MARS

LOt. 85.10 VL 33.07• GAL 4.83 AZL 90.36 HCA 149.77 SHA 187.17 ECC .22886 INC .3570 VI 30.295

LOP 234.87 VP 21.112 GAP 1.12 AZP 89.69 TAL 26.44 TAp 176.21 RCA 144.34 APO 230.01 V2 23.927

GP 11.76 ZAL 42.63 ZAP 132.86 ET8 167.40 Zk( 165.08 ETA 118.71 ZAC 101.13 ETC 255.63 CLP 134.01

DLA 15.51RAL 129.27 RAD 6567.6 VEL 11.717 PTH 2.06 VHp 3.879 DpA 8.28 RAp 193.57 ECC 1.2618

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2665.03 -27.35 72.04 352.00 97.64 12 55 6 2065.0 -26.01 63.83

4301.30 3.30 177.64 346.41 6|.86 5 31 34 3701.3 -.49 171.00

23•5.26 -28.58 50.52 351.80 99.15 14 20 7 1775.3 -27.02 42.07

4066.29 4.39 159.76 345.81 60.40 6 40 29 3466.3 .42 153.22

2102.49 -31.80 29.07 351.06 103.26 15 42 45 1502.5 -29.65 20.52

3511.83 •.19 146.32 344.08 56.49 7 27 13 3311.8 2.75 140.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9966 BAU .5329 SGT 1641.3 $GR 1366.6 SG3 1440.1 ST 211.1SR 447.7 Ss 809.5

RC3 1.5137 FAU .34500 RRT .7483 RRF -.9646 RTF -.7718 CRT -.9301CR3 .6750 CST -.7390

FC-18.?T34 BSP 6832* SG8 2135.7 R23 -.3448 R13 -.9040 LSA 890.1MSA 321.8 SSA 66.0

6C3 2.5055 FSP 4650 SG1 2002.3 SG2 743.1 THA 38.09 ELI 489.9 EL2 70.9 ALF 114.22

LAUNCH DATE DEC 17 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC C_NIC

RL 147.20 LAL .DO

RP 229.47 LAp -.21

RC 231.873 6L -3.61

PLAN[TOCENTRIC CONIC

C3 15.893 VHL 3.987

LNCH AZI4TH LNCH TIME

90.00 12 14 22

90.00 4 12 58

100.00 13 43 47

100.O0 5 26 14

110.00 15 10 3

110.00 6 16 27

DIFFERENTIAL CGRRECTIONs

TOE .1363 TRA -.2617

ROE -.2821 ERA .3595

FOE .5792 FRA-5.1220

BO[ .3153 ORA .4446

DISTANCE 499.659 EARTH TO MARS

LOt. 65.10 VL 33.063 GAL 4.85 AZI. 90.44 HCA 150.80 SMA 186.93 ECC .22799 INC .4316 vl 30.266

LOP 235.90 VP 21.135 GAP .76 AZP 69.62 TN- 26.61 TAp 177.41 RCA 144.31 AlSO 229.54 V2 23.968

GP 12.39 ZAL 42.44 ZAP 131.26 ET$ t67.45 2AE 163.68 ETA 122.89 ZAC 101.61 ETC 255.62 CLP 132.47

DLA 14.93 RAL 128.87 RAD 6567.6 VEL 11.717 PTH 2.06 VHP 3.812 DPA g.05 RAp 193.37 ECC 1.2616

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2844.17 -27.15 70.55 351.34 98.36 12 56 26 2044.2 -25.71 62.18

4321.66 3.96 178.75 345.90 61.94 5 25 0 3721.7 .17 172.14

2355.60 -28.36 49.12 351.12 99.86 14 23 2 1755.8 -26.71 40.71

4055.29 5.03 160.81 345.31 60.50 6 34 19 348S.3 1.06 154.2T

2085.86 -31.55 2T.85 350,15 103.94 15 44 49 1485.9 -29.29 19.36

3927.99 7.79 147.1T 345.61 56.61 7 21 55 3328.0 3.35 140.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.876T 9AU .5276 $GT 1556.4 SGR 1459.6 SG3 14g2.6 3T 232.4 SR 43T.7 SS 815.6

RC3 1.6258 FAU .35647 RRT .7263 RRF -.9706 RTF -.7443 CRT -.9475 CRS .6662 CST -.•108

FC-19.41•8 BSP 6793 SG8 2135.2 R23 -.3346 R13 -.g131 LSA 893.g MSA 328.1 SSA 83.6

BC3 2.4829 FSP 5046 $61 1984.5 SG2 •87.9 THA 42.42 ELI 491.1 EL2 86.2 ALF 117.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 228.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC

RL 14¥.20 LAb .OO LOt. 85.1D VL

kP 229.09 LAP -.25 LOP 236.93 VP

RC 233.948 GL -4.31 GP 13.05 ZAL

PLAN(TOCENTRIC CONIC

C3 15.880 VHL 3.985

LNCH AZMTH LNCH TIME

90.D0 12 19 27

gO.DO 4 5 45

100.00 13 47 23

rOD.DO 5 19 28

110.00 15 12 43

110.00 8 10 39

DIFFERENTIAL CCRRECTION8

TOE .1502 TRA -.2894 TC3 1.7479 8AU .5246

ROE -.2881 RRA .3685 RC3 1.7465 FAU .36794

FOE .4806 FRA-5.3603 FC-20.0589 DSP 6776

8DE .ao7s DRA .493a BCS 2.4709 FSP 3229

DISTANCE 503.510 EARTH TO MARS

33.050 GAL 4.86 AZL 90.52 HCA 151.83 SMA 166,70 ECC .22717 INC .5210 vl 50.266

21.161 GAP .41 AZP 89.54 TAL 26.76 TAp 178.59 RCA 144.28 APO 229.11 V2 24.009

42.28 ZAP 129.62 ETa 167.51 ZAE 162.15 ETE 126.47 ZAC 102.13 ETC 255.61 CLP 150.89

DLA 14.30 RAL 126.47 RAD 6567.6 VEL 11.716 PTH 2.06 VHP 3.749 DpA 9.87 RAp 193.16 ECC 1.2613

L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CaT TIM INJ 2 LAT INJ 2 LONG

2621.84 -26.92 66.96 350.68 99.13 15 2 9 2021.8 -25.38 60.63

4343.65 4.66 180.01 345.42 62.04 5 18 9 3743.6 .as 173.36

2334.92 -28.11 47.62 350.45 100.61 14 26 20 1734.9 -26.36 39.26

4105.80 S.72 161.94 344.84 60.61 6 27 54 3505.8 1.76 155.59

2067.95 -51.23 26.54 349.65 104.66 15 47 12 1468.0 -28.90 18.11

3945.55 8.45 148.11 343.16 56.75 7 16 24 3545.5 4.02 141.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SCoT 1473.6 $GR 1361.3 SG3 1545.1 ST 254.9 SR 426.6 SS 822.2

RRT .6960 RRF -.9761 flTF -.70g4 CRT -.9602 CRa .6578 CST -.6765

$88 2146.9 R23 -.3147 R15 -.9249 LSA 897.9 NSA 336.2 SSA 60.9

SG1 1977.7 SG2 835.3 THA 47.37 EL1 493.1 ELI 61.6 ALF 120.36

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 230.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CCJ41C

RL 147.20 LAL .OO

RP 228.70 LAp -.29

RC 235.705 GL -5.06

PLAN_TOCENTRIC CONIC

C3 15.672 VHL 3.984

LNCH AZMTH LNCH TIME

90.00 12 22 59

90.00 a 58 12

100.00 la 51 29

100.00 5 12 23

110.00 15 15 46

110.OO 8 4 33

DIFFERENTIAL C(_RRECTXON8

TOE .18a5 I_A -.5211

ROE -.2323 RRA .4426

FOE .$859 FRA-5.SS94

BDE .3006 BRA .5470

DISTANCE 507.374 EARTH TO MARS

LOL 85.10 VL 33.038 GAL 4.87 AZL 90.61 HCA 152.86 SNA 186.48 ECC .22640 INC .6115 vl 30.266

LOP 257.96 VP 21.186 GAP .07 AZP 89.46 TAL 26.90 TAP 179.76 RCA 144.26 APO 228.70 V2 24.049

GP 13.75 ZAL 42.16 Zkp 127.95 ETS 167.58 ZAE 160.52 (TE 129.52 ZAC 102.69 ETC 253.60 CLP 129.28

DLA 13.62 RAL 128.09 RAD 6567.6 VEL 11.716 PTH 2.06 VHP 3.690 DpA 10.75 RAp 192.94 ECC 1.2612

L-I TIN( INJ LAT INJ I..CNG INJ RT ASC INJ AZ14TH %NJ TINE PO CaT TIM INJ 2 LAT INJ 2 LONG

2597.91 -26.65 67.26 350.02 99.94 13 6 17 1997.9 -25.01 58.97

4367.$3 5.41 161.34 344.95 62.16 5 10 59 3767.3 1.65 174.69

2312.5D -27.62 46.02 349.77 101.41 14 30 1 1712.5 -25.96 37.71

4127.97 6.46 163.17 344.38 60.75 6 21 11 3529.0 2.51 156.61

2048.67 -30.89 25.14 348.93 105.43 15 49 57 1448.7 -28.46 16.78

5964.57 9.16 149.15 342.73 56.92 7 10 38 3364.6 4.74 142.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6060 8AU .5241 SGT 1386.6 SGR 1671.3 SG5 1596.0 aT 277.7 SR 415.0 SS 830.a

RC3 1.8751 FAU .579D0 RRT .6548 RRF -.9804 RTF -.6643 CRT -.9685 CRS .6521 CST -.6361

FC-ZD.S728 BSP 6822 $88 2171.6 R23 -.2837 R13 -.9389 LSA 903.7 M$A 345.6 SSA 57.8

BC3 2.4701 FSP 5413 SG1 1984.1 SG2 882.7 THA 55.00 ELI 496.0 EL2 57.9 ALF 123.46

LAUNCH DATE DEC 17 1964 FLIGHT TIME 232.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 2Z6.31 LAP -.51

RC 237.537 ;L -5.87

PLANETOCENTRIC CONIC

C3 15.669 VHL 3.984

LNCH AZNTH LMCH TIME

90.00 12 27 57

9O.OO S 50 15

100.00 13 55 56

100.00 5 4 56

110.00 15 lg 14

110.00 5 56 9

OIFFERENTI4L C(:RRECTIONS

TOE" .1875 TRA -.3458

ROE -.2296 RRA .4937

FOE .1869 FflA-5.ga97

BOE .2966 DRA .6028

DISTANCE 511.248 EARTH TO MARS

LOL 85.10 VL 55.026 GAL 4.p8 AZL 90.71 HCA 153.90 aMA 186.28 ECC .22567 INC .7092 vl 30.266

LOP z3g.o0 VP 21.216 GAP -.27 A ZP 89.36 TAL 27.02 TAp 180.92 RCA 144.24 APO 228.32 V2 24.090

GP 14,50 ZAL 42.06 ZAP 126.23 ETa 167.66 ZkE 158.78 ETE 132.13 ZkC 103.29 ETC 255.56 CLP 127.62

DLA 12.98 RAL 127.72 RAG 6567.6 VEb 12.716 PTH 2.06 VHP 3.637 DpA 11.68 RAp 192.72 ECC 1.2612

L-I TIME INJ LAT INJ LONG lNJ RT AaC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2_72.29 -26.34 65,45 349.53 lOO.80 13 tO 4g 1972.3 -24.58 57.22

4392.88 6.22 182.78 344.51 62.32 5 3 28 5792.9 2.47 176.11

2288.45 -27.48 44.51 349.09 102.25 14 34 6 1688.5 -25.52 36.06

4151.95 7.25 164.51 343.95 60.92 6 14 8 5552.0 3.32 157.95

2027.92 -30.5D 23.65 348.21 106.23 15 53 1 1427.9 -27.98 15.36

3985.25 9.93 150.24 542.35 57.12 7 4 35 3385.2 5.52 143.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS 1.4661 6AU .5323 SGT 1317.2 SGR 1798.5 SGB 1653.8 ST 512.1 SR 399.2 SS 845.8

RC3 2.0217 FAU .59148 RRT .6106 RRF -.9842 RTF -.6188 CRT -.9702 CRS .6411 CaT -.5447

FC-21.$567 BSP 6710 SG8 2229.2 R23 -.2412 R15 -.9545 LSA 912.0 NSA 370.8 SSA 52.7

6C3 2.5092 FSP 5498 SG1 2028.3 SG2 924.9 THA 58.70 ELI 503.1 EL2 60.0 ALF 127.81

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 234.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 227.92 LAp -.35

RC 239.350 GL -6.74

PLANETOCENTRIC COlilC

Ca 15.87a VHL 5.984

LNCH AZMTH LNCH TIME

90.00 12 33 26

90.00 S 41 55

100.00 14 0 56

lO0.OO 4 57 4

110.00 15 25 4

110.00 5 51 25

DIFFERENTIAL C_RECTIONS

TOE .1955 TRA -.5800

ROE -.2094 RNA .5437

FOE .0469 FNA-6.1621

8DE .2865 BRA .6891

LOL 85.10 VL

LOP 240.04 VP

r,p 15.31ZAL

DISTANCE 515.133 EARTH TO MARa

33.015 GAL 4.88 AZL 90.82 HCA 154.94 StAA 186.10 ECC .22498 INC .8150 vl 30.266

21.247 GAP -.60 AZP 89.26 TAt. 27.12 TAp 182.07 RCA 144.23 APO 227.97 V2 24.132

42.04 ZAP 124.47 ETa 167.76 ZA[ 156.95 ETE 134.37 2AC 103.94 ETC 255.57 CLP 125.93

DLA 12.07 RAL 127.36 RAD 6567.6 VEL 11.716 PTH 2.06 VHP 3.588 DpA 12.68 RAp 192.49 ECC 1.2612

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2544.74 -25.97 63.51 348.67 101.70 13 15 50 1944.7 -24.10 55.34

4420.55 7.10 184.35 344.09 62.51 4 55 $5 3820.5 3.36 177.66

2262.55 -27.09 42.48 348.39 103.14 14 38 38 1662.5 -25.01 34.30

4177.96 8.11 165.96 543.54 61.13 6 6 42 3578.0 4.20 159.36

2005.50 -SO.OT 22.05 347.48 107.09 15 56 30 1405.5 -27,43 13.84

4007.77 10.76 151.45 341.95 57.36 6 58 12 3407.8 6.38 145.10

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC3 1.$161 BAU .5577 SGT 1227.9 $GR 1925.3 SG3 1698.0 aT 531.1 SR 388.5 SS 861.1

RC3 2.1655 FAU .4009| RRT .5356 RRF -.987| RTF -.$403 CRT -.g864 CRa .65D1 CST -.$129

FC-21.8666 BSP 6g66 SGB 2285.5 R23 -.1917 R13 -.g684 LSA 925.0 MSA 57g.4 SSA 49.7

BC3 2.553g FSP 5695 aS1 2069.8 SG2 964.6 THA 63.4g EL1 506.3 EL2 65.3 ALF 130.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 17 1984

HELIOCENTRIC CONIC

RL 14T.RO LAL .00

RF 227.53 LAP -.58

RC Z41.142 GL -T.88

PLAN[TOCENTR IC CONIC

C3 15.885 VHL 3.988

LNCH AZI4TH LNCH "lINE

90.00 IE 39 25

90.00 3 33 2

IOO.O0 14 S 25

100.00 4 48 45

110.00 15 2T 21

110.00 5 44 145

FLIGHT TIN( 236.00 ARRIVAL DATE AUG 10 198S

DISTANCE 519.028

LOL 85.10 VL 53.005 GAL 4.89 AZL 90.93 HCA 155.99 SHA

LOP 241.08 VP 21.278 GAP -.92 AZP 61.15 Tt4. 27.21 TAp

GP 18.18 Zlq. 142.05 ZAP 122.68 (TS 167.88 ZA[ 155.04 ST(

EARTH TO MARS

185.93 ECC .22433 IMC .9296 vl 30.288

183.19 RCA 144.22 APO 2Z7.84 VZ 24.175

136.50 ZAC 104.83 ETC 255.55 CLP 124.21

DLA 11.18 RAL 12?.00 RAD 6587.8 VEL 11.716 PTH 2.06 VHP

L-I TIME INJ LAT |NJ LONG INJ RT ARC |NJ AZMTH INJ TIN[

2515.11 -25.54 01.45 $47.99 102.65 15 21 20

4450.50 8.03 186.05 343,70 62.76 4 47 12

2234.85 -28.85 40.53 547.69 104.07 14 49 38

4206.Z0 9.03 197.55 345.18 61.38 5 58 51

1981.27 -_S.ST 20.34 346.74 107.99 16 D 23

4032.34 11.05 152.79 341.59 57.64 G 51 28

S.544 DPA 13.74 RAp 192.27 ECC 1.2614

PO CST TIN INJ 2 LAT INJ Z LONG

1915.1 -23.55 53.55

3650.5 4.32 179.54

1634.6 -24.45 32.42

3806.2 5.14 160.92

1581.3 -Z$.83 12.22

3452.S 7.30 146.40

ORBIT DETERMINATION ACCURACY

ST 350.3 SR 378.7 SS 880.6

CRT -.9588 CR8 .8871 CST -.4773

LSA 942.4 MSA $89.1 SSA 48.4

EL1 510.3 EL2 T5.T ALF 132.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

11)E .2088 TRA -.4885 TC3 1.1358 BAD .5481 SST 1148.4 _ 2061.8 163 1738.6

RDE -.185T RRA .SiTl RC3 2.3174 FAU .40948 RRT .4383 RIH r -.iDRS RTF -.4382

FOE -.1158 FRA-G.4189 FC-22.31GR B_P 7200 _ 2350.O fl23 -.1374 R13 -.9800

DOE .2T48 IRA .7414 BC3 2.5812 FSP 5877 8G1 2139.7 Sr_ 995.8 THA 72.41

LAUNCH DATE DEC 17 SSHS4 FLIGHT TIM( Z38.DD

HELIOCENTRIC CC_IIC DISTANCE 522.935

RL 14T.20 LAL .00 LQL 85.10 VL 32.S_J6 GAL 4.89 AZL 91.05 HCA 157.03 SMA

RP 227.14 LAP -.41 LOP 242.14 VP 21.311 GAP -1.24 AZIP 89.03 TAL 27.27 TAp

RC 242.914 GL -8.72 G4P 17.11 ZAL 42.11 2AP IZO.D8 [TS 168.02 ZN[ 153.04 ETE

PLAId£TOCENTRIE CONIC

C3 15.908 VHL ).R69 DLA 10.20 RAL 128.64 RAD 0567.8 V(L 11.7|7 PTH 2.08 VHP

LNCH AZMTH LNCH TIN[ L-I TIN( INJ LAT

90.00 18 45 59 8483.21 -25.05

90.00 3 83 37 4403.08 9.04

100.00 t4 12 82 2204.58 -28.13

1OO.00 4 39 54 4838._ 10.03

110.00 15 32 8 1955.07 -_9.OD

110.00 5 39 40 4059.22 12.83

DIFFERENTIAL CCRRI[CTIONS

TOE .2095 TRA -,4908 TC3 .950T BAU .5049

RDE -.1571 lIMA .6574 RC3 2.4799 FAU .41735

FOE -.3084 FRA-8.8495 FC-_.7119 BSP 7673

ROE .2819 BRA .8200 RC3 2.8559 FIP 6034

ARRIVAL DATE AUG 12 1965

EARTH TO MARS

185.77 ECC .22371 INC 1.0543 Vl 30.266

184.31RCA 144.21APO 227.33 V2 24.214

137.96 ZAC 105.58 ETC 255.$3 CLP 122.46

3.508 DpA 14.87 RAp 192.05 ECC 1.2818

INJ LONG INJ RT ARC INJ A]54TH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

59.24 347.29 103.65 13 27 22 1883.2 -22.93 51.21

187.91 343.34 63.05 4 38 20 3883.1 5.36 181.17

38.44 340.98 105.06 14 49 T 1604.6 -23.81 30.41

189.29 342,81 61.69 5 50 $1 3637.0 6.17 182.63

18.51 345.99 108.94 16 4 41 1555.1 -26.15 10.49

154.28 341.27 57.97 G 44 19 3459.2 8.31 147.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

aGT 1085.3 M_ 2210.2 $4;3 1776.2 ST 370.4 SR 370.5 SS 907.2

RRT .3110 RRF -.9915 RTF -.3106 CRT -.9353 CRS .6942 CST -.432|

2462.3 R23 -.0843 R13 -.9879 LSA 966.6 MSA 401.6 SSA 42.7

liD| 2242.7 SG2 1016.5 THA 79.04 ELI 515.4 EL2 84.3 ALF 134.99

LAUNCH DATE 9(C 17 1884 FLIGHT TIN( 240.00 ARRIVAL DATE AUG 14 1985

HELIOCENTRIC CONIC

RL 14T.20 LAL .00 LOL 85.10 VL

RF 228.T5 LAP -.44 LOP 243.19 VP

RC 244.888 GL -9.85 GP 18.11ZAL

PLANETOCENTRIC CONIC

CS 15.947 YHL 3.993

LNCH AZMTH LNCH TIRE

90.00 12 53 8

90.00 $ 13 34

100,00 14 18 57

1OO.00 4 30 27

110.00 15 37 21

110.00 5 28 32

DIFFERENTIAL CCRRECTIONS

TOE .2147 TRA -.5459 TC3 .7574 DAU .5883

ROE -.1228 RRA .T232 RCS 2.6553 FAU .42433

FOE -.SSOT FRA-G.8774 FC-23.0361 BS4P 8125

BIDE .2474 BRA .9061 BC3 2.7595 FRP 6157

DISTANCE 526.855 EARTH TO MARS

52.988 GAL 4.89 AZL 91.19 HCA 158.99 SNA 185.62 ECC .22315 IMC 1.1907 Vt SO.266

21.$45 GAP -1.55 AZP $6.90 TAL 27.32 TAp 185.41 RCA 144.21 Also 227.04 V2 24.256

42.23 ZAP 119.00 [78 168.18 ZAE 150.96 ETE 139.40 ZAC 106.20 ETC 255.50 CLP 120.67

OLA 9.13 RAL 128.28 RAID 858T.8 VEL 11.719 PTH 2.08 VHP 3.474 DPA 18.07 RAp 181.84 ECC 1.2824

L-I TIM( IMJ LAT [NJ LONG ]NJ RT ASS INJ AZNTH |NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2448.79 -24.48 56.88 346.58 104.70 13 33 57 1848.8 -22.22 48.94

4518.60 10.13 189.95 545.D1 63.42 4 28 53 3918.6 6.46 183.17

2172.04 -25.54 30.21 348,28 108.09 14 55 9 1572.0 -23.09 28.27

4270.56 11.11 171.20 $42.50 82.07 5 41 38 3670.6 7.28 184.50

1926.68 -28.36 10.55 345.23 109.93 16 9 28 1326.7 -25.38 8.64

4088.70 13.69 155.89 $40.89 56.37 6 SG 41 3488.T 9.41 149.41

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 1044.1 _ 2371.9 SG3 1810.2 ST 589.7 SR 366.7 SS 943.2

RRT .1591 RRF -.9952 RTF -.1571 CRT -.8968 ERR .7342 CST -.3829

SGB 2591.5 R23 -.0379 R13 -.9925 LSA 1001.1 MSA 415.1 SSA 38.8

SG1 2579.1 SG2 1027.7 THA 85.07 EL1 521.2 EL2 121.3 ALF 136.94

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 242.00 ARRIVAL DATE AUG 16 1985

HELIOCENTRIC C(:NIC

RL 14T.ZO LAL .00 LOL 85.10 VL.

RP 228.38 LAP -.48 LOP 244.24 VP

RC 248.398 CA. -11.08 GP 19.19 ZAL

PLAN£TOCENTRI C CONIC

C3 1R. 00_ VHL 4.001

LNCH AZI4TH LNCH TIN(

90.00 13 0 59

90.00 3 2 48

100.00 14 25 10

100.00 4 80 18

110.00 15 43 9

110.00 5 19 48

DIFFERENTIAL CORRECTIONS

TOE .218T TRA -.8075 TC3 .5535 BAU .8175

RDE -.0831 RRA .7941 RE5 2.8328 FAU .42945

FOE -.TTZR FRA-7.0815 FC-23.2309 BSP 8705

BOG .2321 BRA .9998 BC3 2.8882 FSP 6281

DISTANCE 530.780 EARTH TO HARS

32.980 GAL 4.88 AZL 91.34 HCA 159.14 SHA 185.49 ECC .22258 INC 1.5411 vl _30.268

21.380 GAP -1.85 AZP $8.75 TAL 27.56 TAP 186.50 RCA 144.20 APO 228.78 V2 24.297

42.41 ZAP 117.1| ETS 158.37 ZA[ 148.81 ETE 140.66 ZAC 107.09 ETC 255.47 CLP 118.85

DLA 7.95 RAL t25.91 RAD 6567.8 VEL 11.721 PTH 2.07 VHP 3.446 DpA 17.36 RAp 191.66 ECC 1.2634

L-I TIN( INJ LAT |NJ LONG INJ RT ARC INJ ALq4TH INJ TIN( PO CST TIH INJ 2 LAT INJ Z LONG

2411.52 -23.81 54.36 545.87 105.80 13 41 11 1811.5 -21.41 46.S0

4557.49 11.31 192.20 342.72 65.87 4 18 45 5957".5 7.71 185.38

2138.80 -24.85 $3.81 345.55 107.17 15 I 46 1536.8 -22.26 25.97

4307.45 12.28 173.32 342.22 62.53 5 32 6 3707.4 8.50 186.56

1895.84 -27.63 14.45 344.40 110.98 IG 14 45 1295.8 -24.52 8.85

4121.17 14.84 157.70 540.74 58.85 6 28 2g 3521.2 10,$0 151.18

MID-COURSE EXECUTION ACCURACY ONRIT DETERMINATION ACCURACY

SGT 1031.8 SGR 2543.5 SG3 1836.0 ST 407.4 SR 370.T 85 98?.0

RRT -.0160 RRF -.9945 RTF .0192 CRT -.8396 CRS .7853 CST -.3399

S_D 2744.7 R23 -.0002 R13 -.9945 LSA 1046.0 MSA 427.0 SRA 35.0

SGI 2543.5 SG2 1031.5 THA 90.45 EL1 528.5 EL2 155.2 ALF 138.21
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JPI_TR32-503 EARTH--MOONTRAJECTORIES,1964-69

LAUNCH DATE DEC 17 IgG4 FLIGHT TIME 244.00 ARRIVAL DATE AUG 18 1965

HELiOCENTRIC CONIC

RL 147.20 LAL .00

RP 225.97 LAP -.51

RC 248.110 GL -12,44

PLANETOCEMTR|C CONIC

C3 tG.D8S YHL 4.011

LNCH AZMTH LNCH TIME

90.00 13 9 35

90.00 2°$1 10

100.00 14 34 5

100.00 4 9 21

110.00 15 49 35

110.00 5 10 21

DIFFERENTIAL CORRECTIONS

TOE .2161 TflA -.6?32 TC3 .3444 6Au .6547

RDE -.0340 flRA .8739 RC3 3.0246 FAU .43361

FD(-1.O3G9 FRA-7.2837 FC-23.3384 BSP 9342

BDE .2187 BRA 1.1032 BC3 3.0441 FSP 6349

LAUNCH DATE DEC 17 1984

OI83ANCE 534.719 EARTH TO MARS

LOL 85.10 VL 32.973 GAL 4.87 AZL 91.51HCA 160.20 SMA 185.37 ECC .22206 INC 1.5067 vl 30.266

LOP 245.30 VP 21.417 GAP -2.15 AZP 68.58 TAL 27.37 TAp 187.57 RCA 144.21Apo 226.53 V2 24.339

GP 20.36 ZAL 42.66 ZAP 115.19 ETS 168.59 ZAE 146.58 ST( 141.75 ZAC 108.06 ETC 255.43 CLP 117.00

DLA 6.65 RAL 125.53 hAD 6567.8 VEL 11.725 PTH 2.07 VHp 3.430 OpA 18.74 RAP 191.50 ECC 1.2647

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2371.08 -23.03 51.65 345.14 106.94 13 49 6 1771.1 -20.50 43.69

4600.26 12.56 194.70 342.49 64.42 4 7 51 4000.3 9.03 167.82

2098.51 -24.06 31.24 344.79 108.30 15 9 4 1498.5 -21.33 23.51

4348.07 13.54 175.67 342.00 63.09 $ 21 49 3748.1 9.83 168.65

1862.26 -26.79 12.20 343.68 112.07 16 20 37 1262.3 -23.55 4.53

4157.07 16.09 159.73 340.55 59.43 6 19 38 3557.1 11.92 153.11

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT t053.1 6GR 2732.9 663 1858.0 ST 423.9 SR 387.1 Ss 1046.5

RRT -.1952 RRF -.9956 RTF .1989 CRT -.7550 CRS .8432 CST -.2953

2928.7 R23 .0280 R13 -.9952 LSA 1109.5 MSA 439.0 SSA 31.1

SGI 274t.9 SG2 1029.4 THA 95.01 ELI 538.1 EL2 199.9 ALF 138.44

FLIGHT TIME 246.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC C(3NIC

RL 147.20 LAL .00

MP 225.58 LAP -.54

RC 249.803 GL -13.84

PLAN[TOCENTRIC C(:NZC

C3 16.200 VHL 4.023

LNCH AZMTH LNCH TIME

90.00 13 19 1

90.00 2 36 33

100.00 14 42 49

100.00 3 57 26

110.00 15 58 41

110.00 S 0 4

DIFFERENTIAL _RECTION$

TOE .2113 TRA -.7443 TC3 .1286 BAU .6983

ROE .0240 RRA .9814 RC3 3.2216 FAU .43554

FDE-1.3641 FflA-7.4582 FC-23,2752 8SP 10088

60E .2127 BRA 1.2138 BC3 3.2242 FSP 6393

OISTANCE 538.668 EARTH TO MARS

LOL 65.10 VL 32.967 GAb 4.87 AZL 91.69 HCA 161.26 SMA 185.26 ECC .22157 INC 1.6914 vl 30.266

LOP 246.37 VP 21.454 SAP -2.44 AZP 88.40 TAL 27.37 TAP 188.63 RCA 144.21 At=C) 226.31 V2 24.381

r,_ 21.63 ZAL 43.00 ZAP 113.25 ET6 188.84 ZAE 144.29 ST( 142.69 ZAC 109.12 ETC 255.39 CLP 115.12

OLA 3.20 hAL 125.14 flAO 6567.6 VEL 11.730 PTH 2.07 VHP 3.419 Dpk 20.21 RAp 191.37 ECC 1.2666

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2327.03 -22.13 46.73 344.41 106.13 13 57 48 1727.0 -19.45 41.09

4647.33 13.95 197.49 342.31 65.11 3 56 D 4047.5 10.48 190.54

2058.76 -23.14 28.48 344.04 108.48 15 17 6 1456.8 -20.27 20.86

4393.04 14.81 178.31 341.84 63.79 5 10 39 3793.0 11.27 171.41

1825.59 -25.83 9.78 342.89 113.21 18 27 6 1225.6 -22.46 2.24

4196.98 17.46 162.01 340.42 60.14 6 10 1 3597.0 13.36 155.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1110.5 sr,,R 2933.2 963 1870.1 ST 438.6 SR 420.9 SS 1117.7

RRT -._30 RRF -.9965 RTF .3669 CRT -.6558 CRS .8970 CST -.2621

3138.2 R23 .0482 R13 -.9953 LSA 1190.3 MSA 448.8 SSA 27.3

$(,1 2966.5 SG2 1023.8 THA 98.89 ELI 553.3 EL2 251.9 ALF 136.80

LAUMCH DATE OEC 17 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG 22 19S5

HELIOCEMTRIC CONIC OISTANCE 542.628 EARTH TO MARS

flL 147.20 LAL .00 LOt. 65.10 VL 32.981GAL 4.85 AZL 91.90 HCA 162.33 SMA 185.16 ECC .22110 IHC 1.6980 Vl 30.266

RP 225.19 LAP -.58 LOP 247.43 VP 21.493 GAP -2.72 AZP 88.19 TAL 27.36 TAp 189.69 RCA 144.22 APO 226.10 V2 24.423

RC 251.477 GL -IS.60 GP 23.00 ZAL 43.43 ZAp 111.28 ETS 169.14 ZAE 141.91ETE 143.52 ZAC 110.28 ETC 255.33 CLP 113.22

PLANETOCENTRIC CONIC

C3 16.368 VHL 4.044

LNCH AZMTH LNCH TIME

90.00 13 29 26

90.00 2 24 45

100.00 14 52 27

100.00 3 44 24

110.00 16 4 33

110.00 4 48 46

DIFFERENTIAL C.CRRECTIONs

TOE .2068 TRA -.8157 TC3 -.0770 BAU .7528

ROE .1004 RRA 1.0653 RC3 3.4405 FAU .43743

FDE-I.7473 FRA-7.6537 FC-23.1513 BSP 10784

80E .2297 8RA 1.3417 BC3 3.4414 FSP 6297

DLA 3.59 RAL 124.71 RAD E587.7 VEL 11,736 PTH 2.07 VHp 3.417 DPA 21.79 RAp 191.29 ECC 1.2692

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM lNJ 2 LAT INJ 2 LONG

2278.69 -21.08 45.60 343.89 109.36 14 7 25 1678.9 -18.24 38.07

4700.08 15.43 200.64 342.22 65.96 3 43 5 4100.1 12.06 193.59

2011.10 -22.07 25.51 343.30 110.09 15 25 59 1411.1 -19.06 16.01

4443.10 16.39 181.28 341.76 64.65 4 58 28 3843.1 12.85 174.29

1785.46 -24.72 7.16 342.10 114.39 16 34 19 1185.5 -21.22 359.79

4241.51 18.95 164.61 340.38 61.00 5 59 30 3641.5 14.94 157.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1195.9 6GR 3170.4 SG3 1882.7 ST 454.2 SR 482.7 SS 1219.7

flRT -.4965 RRF -.9972 RTF .4997 CRT -.5294 CRS .9418 CST -.2178

SG8 3388.5 R23 .0603 R13 -.9954 LSA 1308.9 MSA 461.7 $SA 23.4

9G1 3231.9 SG2 1018.4 THA 101.80 EL1 580.1 ELI 320.7 ALF 131.73

LAUNCH DATE DEC 17 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC COLIC OISTANCE 546.595 EARTH TO MARS

RL 147.20 LAL .00 LOt. 85.10 VL 32.956 GAL 4.84 AZL 92.13 HCA 163.39 SMA 185.07 ECC .22068 INC 2.1312 vl 30.266

RP 224.80 LAp -.81 LOP 248.50 VP 21.532 GAP -3.00 AZP 87.96 TAL 27.33 TAp 190.72 RCA 144.23 Also 225.91 V2 24.465

tiC 233.132 GL -17.46 GP 24.31 ZAL 43.99 ZAP 109.31 ETS 169.47 zA( 139.47 ETE 144.24 ZAC 111.57 ETC 255.25 CLP 111.31

PLAN(TOCENTRIC CONIC

C3 19.570 VHL 4,071 DLA 1.79 RAL 124.23 hAD 6567.7 VEL 11,745 PTH 2.07 VHP 3,426 DpA 23.48 RAP 191.28 ECC 1.2727

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

90.00 13 41 0 2225.93 -19.84 42.20 342.97 110.63 14 18 6 1625.9 -16.86 34.60

90.00 2 9 31 4758.93 17.03 204.22 342.23 67.03 3 28 50 4158.9 13.78 197.06

100.00 13 3 11 1960.87 -20.82 22.30 342.56 111.94 15 35 52 1360.9 -17.66 14.93

100.00 3 30 2 4499.23 18.00 184.68 341.79 65.72 4 43 1 3899.2 14.37 177.37

110.00 16 13 20 1741.28 -23.45 4.38 341.31 115.61 16 42 22 1141.3 -19.81 357.13

110.00 4 36 22 4291.58 20.58 167.58 340.45 62.08 5 47 53 3691.6 16.68 160.62

DIFFERENTIAL CGRRECTI(_48 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1847 TRA -.9030 TC3 -.3141 BAU .8078 8GT 1325.6 Sr_ 3394.5 SG3 1866.2 ST 462.4 SR 561.8 SS 1307.9

ROE .1793 RRA 1.1689 RC3 3.6333 FAU .43302 RRT -.6197 RflF -.9978 RTF .6230 CRT -.4763 CRS .9674 CST -.2420

FDE-2.0733 FRA-7.7374 FC-22.6244 861P 11830 S_ 3644.2 R23 .0702 R13 -.9953 LSA 1423.9 MSA 460.6 SSA 20.3

BO( .2376 BRA 1.4783 BC3 3.6468 FSP 6337 $G1 3501.9 $62 1008.3 THA 104.87 ELI 631.3 EL2 361.8 ALF 123.83
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JPL, TR 32-503 EARTH--MOON TRAJECTORIES, 19¢54-69

LAUq4(H DATE DEC 17 1984 FLIGHT TIN( 252.90 ARRIVAL DATE AUG 26 1865

HELIOCENTRIC CONIC

RL 147.20 LAL .DO

RP 224.41 LAP -.64

RC 254.765 GL -19.54

PLAM(TOCENTR|C CON|C

CS 15.858 VHL 4.106

LNCH AZNTN LNCN T|H_

9O.OQ 13 55 55

90.00 I 52 35

100.00 15 15 10

100.00 3 14 Z

110.00 18 23 10

110.00 4 22 31

DIFFERENTIAL C_RRECTICM9

TOE .1588 TRA -.9991

ROE .2791 RRA 1.RIMMI

FD[-2.4483 FRA-7.8041

ROE .$200 NA 1.8306

DISTANCE 550.572 EARTH TO MARS

LOL 65.10 VL 32.951 GAL 4.83 AZL 92.40 HCA 194.47 SMA 184.99 ECC .22025 INC 2.3962 Vl $0.266

LOP 249.56 VP 21.573 GAP -3.27 A_P 87.99 TAL 27.28 TAp 191.75 RCA 144.25 APO 225.74 VZ 24.508

GP 26.15 ZAL 44.89 ZAP 107.52 (TS I69.99 ZA[ 136.96 ETE 144.67 ZAC 112.99 (TC 255.16 CLP 109.57

DLA

L-I TIME INJ LAT

2167.45 -18.40

4925.32 18.75

1905.40 -19.57

4562.80 19.73

1992.53 -21.98

4348.24 22.34

TC3 -.5448 BAU .9717

IIC3 $.0_91FAU .42648

FC-21.90ZO BSP 1_J05

BCS 3.8678 FSP 6283

-.22 RAL 123.75 RAO 6587.7 VEL 11.758 PTH 2.08 VHP 3,446 DPA 25.30 RAP 191.55 ECC 1.2774

INJ i_G IMJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

38.52 342.28 111.91 14 30 3 1567.5 -25.26 31.25

208.34 342.38 98.38 3 13 0 4225.$ 15.65 201.03

18.8Z 341.85 |13.ZZ 15 48 55 1305.4 -16.07 11.59

169.59 341.95 67.07 4 SO 4 $982.6 16.45 181.33

1.56 340.55 118.86 16 51 23 1092.5 -18.20 354.27

171.03 340.66 63.43 5 34 59 3748.2 18.59 163.90

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1480.7 S_ 3643.2 $63 1840.4 ST 472.2 SR 672.1 SS 1415.6

RflT -.7099 RIB r -._)82 RTF .7129 CRT -.4471CflS .9131 C$T -.2793

$932.6 R23 .0755 R13 *.9954 LSA 1571.5 NSA 459.9 SSA 17.7

SG1 3803.S SG2 998.9 THA 107.33 EL1 720.8 EL2 395.8 ALF 115.56

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 254.00 ARRIVAL DATE AUG Z8 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 224.02 LAP -.8?

RC 258.$80 GL -21.87

PLAN(TOC(NTRIC CONIC

C3 17.248 VHL 4.153

LNr_4 AZMTH LNCH TliE

80.00 14 8 29

90.00 I 33 30

lOO.O0 15 28 40

100.00 2 58 0

110.00 18 54 15

110.00 4 G 55

DIFFERENTIAL C_RRI[CTION9

TOE .1189 TRA-l.I023 TC3 -.7713 BAU .i40i

ROE .997, RllA 1.4194 RC$ 4.0063 FAU .41586

FDE-2.8,£O FRA-T.8002 FC-20.8811 BliP 14|72

BO( .4148 RMA 1.7974 Be5 4.0T_ FSP 9210

DISTANCE 554.558 EARTH TO MARS

L_ 85.10 VL 52,947 GAL 4.81 AZL 92.70 14CA 165.54 SI4A 184.92 ECC .21985 INC 2.7012 vl $0.266

LOP 250.66 V1P 21.814 GAP -5.54 AZP 87.58 TAL 27.21 TAP 192.76 RCA 144.27 APO 225.58 V2 24.548

G4P 27.98 ZAIL 45.54 ZAP 105.53 ETS 170.30 ZAE 154.57 [TE 145.42 2AC 114.56 ETC 255.04 CLP 107.42

DLA -2.49 RAL 125.18 RAD GSGT.T V(L 11,774 PTH 2.09 VHp 5,481 OPA 27.26 RAp 191.51 ECC 1.2839

L-| TIME INJ LAT INJ _ INJ RT A$C IMJ A_TH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

2102.44 -18.70 34.$0 341.64 113.21 14 45 51 1502.4 -15.42 27.37

4900.90 20.57 ,13.13 342.70 70.10 2 55 11 4300.9 17.87 205.85

1043.79 -17.90 15.05 341.19 114.50 15 59 24 1243.8 -14.22 T.94

4854.78 21.57 193.16 342.30 68.79 4 15 15 4034.8 18.50 185.71

1658.49 -20.211 358.0e 339.85 118.12 17 1 33 1038.5 -16.37 551.15

4412.94 24.25 175.07 341.06 95.14 5 20 28 812.8 20.70 167.75

MID-COt)RIME [X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1659.R _ 3901.0 SG5 1794.7 ST 485.9 SIR 810.1 9S 1529.6

RRT -.T764 W -.991_ RTF .7791 CRT -.4592 CflS .9917 CST -.3429

4238.3 R23 .0703 R13 -.9955 LSA 1758.5 MSA 457.9 SSA 15.2

$61 4121.1 SGZ 989.0 THA 109.44 (L1 850.4 (12 410.9 ALF 110.33

LAUNCH DATE DEC 17 1964

HELIOCEHTRIE CONIC

RL 147.20 LAL .00

RP 225.S$ LAp -.71

RC 257.974 GL -24.51

PLAN[TOCENTRIC CONIC

C3 17.783 VHL 4,217

LNCH AZNTN LNCH TIM(

SO.OD 14 25 5

IO.OO 1 11 44

IOO.OO 15 44 3

.100.00 2 35 29

lID.DO IS 48 50

110.00 3 49 9

FLIGHT TIN( 256.00 ARRIVAL DATE AUG 30 1965

LOL 85.10 ¥L

LOP 251.74 VP

GP 29.95 2AL

DISTANCE 558.556 EARTH TO MARS

52.945 GAL 4.79 AZL 93.05 HCA 166.62 SNA 184.86 ECC .21949 INC 3.0550 vl SO.ZSS

21.656 GAP -3.80 A ZP 87.03 TAL 27.14 TAp 193.76 RCA 144.29 APO 225.45 VZ 24.590

46.61 ZAP 105.35 (TS 170.81 ZAE 131.70 ST( 145.90 ZAC 116.31 ETC 254.88 CLP 105.45

DLA -5.05 RAL 122.53 RAD 6567.7 VEL 11,797 PTH 2.09 VHp 3.535 DpA 29.38 RAP 191.81 ECC 1.2927

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2029.64 -14.69 30.10 341.10 114.48 14 58 54 1429.6 -11.27 23.10

4987.84 22.48 218.79 343.27 72.51 2 54 52 4387.8 19.85 211.11

1774.91 -15.68 10.99 340.62 115.78 16 11 58 1174.9 -12.09 3.94

4717.81 23.52 198.56 342.90 71.00 3 54 5 4117.8 20.71 190.89

1579.53 -19.32 554.53 539.18 119.36 17 15 8 978.5 -14.26 347.76

448T.16 26.29 179.68 541.73 67.52 5 3 57 3887.2 22.99 172.28

DIFFERENTIAL CORRECTIONS

TOE .0740 111A-1.2096 TC5 -.9750 8AU 1.0221

ROE .5558 RRA 1.5817 RC3 4.1872 FAU .40550

FD[-3.2622 FRA-T.90Z5 FC-19.6438 OSP 15515

BO( .5587 BRA 1.9912 8C$ 4.2992 FSP 5970

NID-COURSE EXECUTION ACCURACY

SGT 1646.2 SGR 4206.2 SG5 1743.9

RRT -.R221 RRF -.9989 RTF .8249

$68 4595.5 R25 .0778 R13 -.9959

SG1 4406.8 SG2 984.1 THA 110.91

LAUNCH DATE DEC 17 1984 FLIGHT TIME 258.00

HELIOCENTRIC CONIC

RL 14?.20 LAL .00

RP 225.24 LAp -.74

RC 258.547 GL -27.51

PLAN[TOCENTRIC C(_NIC

C3 18.519 VHL 4.303

LNCH AZ14TM LNCH TIME

90.00 14 44 20

90.00 0 46 28

100.00 18 1 51

100.00 2 11 39

110.00 17 1ZD

110.00 S 28 58

ORBIT DETERNINATION ACCURACY

ST 505.7 SR 998.2 SS 1674.3

DIFFERENTIAL CORRECTIONS

TO( .0114 TRA-1.3315 TC3-1.1885 BAU 1.1108

ROE .7455 RRA 1.7669 RC3 4.5318 FAU .58652

F0(-3.8918 FRA-7.7290 FC-18.0692 BSP 16553

BOE .7456 BRA 2.2124 0C3 4.4866 FSP 5675

CRT -.4900 CRS .9982 CST -.4136

LSA 1960.8 NSA 458.5 SSA 12.7

EL1 1055.0 ELI 425.1 ALF 106.87
/

ARRIVAL DATE SEP 1 1965

DISTANCE 562.562 EARTH TO MARS

LOL 85.10 VL 32.940 GAL 4.77 AZL 95.47 HCA 167.70 SI4A 184.81 ECC .21914 INC 3.4710 vl 30.266

LOP 252.82 VP 21,699 GAP -4.05 AZP 86.61 TAL 27.04 TAp 194.75 RCA 144.51 APO 225.31 V2 24.632

r_p 32.15 ZAL 4T.92 ZAP 101.38 ET9 171.59 ZA( 128.95 ETE 146.33 ZAC 118.26 ETC 254.68 CLP 103.48

DLA -7.95 RAt. 121.76 MAD 6567.7 VEL 11.828 PTH 2.09 VHp 3.607 DPA 51.67 RAP 192.27 ECC !.3048

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1947.21 -12.31 25.22 540.70 115.70 15 16 47 1347.2 -8.75 18.$5

5089.25 24.41 225.59 544.16 75.19 2 11 17 4489.2 22.14 217.66

1697.17 -15.33 6.32 340.18 117.01 16 30 8 1097.2 -9._0 359.51

4814.51 25.51 205.05 543.82 75.86 3 31 53 4214.5 25.05 197.12

1510.89 -16.02 350.65 338.65 120.61 17 26 31 910.9 -11.84 $44.04

4575.55 28.45 185.69 342.76 70.16 4 44 52 3973.G 25.46 177.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2053.1 ST,R 4530.7 SG3 1670.8 ST 538.0 SR 1226.9 SS 1819.g

RRT -.8585 RRF -.99gl RTF .8604 CRT -.5620 CRS .9983 CST -.5136

4974.1 R23 .0763 R13 -.9962 LSA 2215.2 HSA 456.4 SSA 10.6

,5471 4877.0 SG2 979.2 THA 112.20 EL1 1268.7 EL2 430.4 ALF 105.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT[ OEC tT 1964 FLIGHT TIM( 260.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CO_IC

RL 147.20 LAL .00 LOt. 85.10 VL 32.937 GAL

RP 222.85 LAP -.77 LOP 253.91 VP 21.743 GAP

RC 281.100 GL -30.91 GP 34.59 ZAL 49.53 ZAP

PLANETOCENTRIC _ON|C

C3 19.549 VHL 4.421

LNCH AZNTN LHCH TIME

90.00 15 7 12

90.00 0 16 27

100.00 16 22 54

100.00 1 43 27

110.00 17 IS 19

110.00 3 4 31

DIFFERENTIAL CORRECTIONS

TOE -.0685 TRA-t.4ST3 TC3-1.3332 BAU 1.2048

ROE .9?76 RRA 1.9772 RC3 4.4128 FAU .38357

F0(-4.0750 FRA-7.S504 FC-1S.IO09 BSF 18037

BDE .9800 9RA 2.4622 BC3 4.6098 FSP 5357

DISTANCE 568.575 EARTH

4.74 AZL 93.97 HCA 168.79 SMA 184.76 ECC .21681 INC

-4.30 AZP 86.11 TAL 28.93 TAp 195.72 RCA 144.34 APO

99.45 ET8 172.06 ZkE 126.11 ETE 146.70 ZAC 120.45 ETC

T0 MARS

3.9581 vl 30.266

225.19 V2 24.674

254.42 CLP 101.51

OLA -11.24 RAL 120.69 RAD 8567.8 VEL 11.871 PTH 2.11 VHP

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME

1852.48 -9.48 19.72 340.54 116.82 15 38 5

5209.48 26.25 233.92 345.46 76.99 I 43 17

1608.26 -10.53 1.21 339.98 118.14 16 49 42

4928.69 27.43 213.01 345.19 77.63 3 5 36

1434.70 o13.33 346.36 536.32 121.T7 17 42 14

4675.25 30.57 192.84 344.29 73.89 4 22 26

MID-COURSE EXECUTION ACCURACY

SCFT 2270.7 SGR 4863.8 SG3 1589.8

RRT -.9653 RRF -.9993 RTF .8870

SG8 5387.7 RZ3 .074t R13 -.9968

SG1 5278.8 $62 973.0 THA 113.29

3.710 DPA 34.16 RAP 192.94 ECC 1.3217

PO CST TIN tNJ 2 LAT INJ 2 LONG

1252.5 -5.78 12.97

4609.5 24.46 225.71

1008.3 -6.68 354.53

4328.9 25.45 204.77

834.7 -9.03 339.92

4075.3 28.08 184.54

ORBIT DETERMINATION ACCURACY

ST 589.3 SR 1494.3 SS 1950.6

CRT -.6496 CRS _9992 C9T -.6199

LSA 2485.7 MSA 454.2 SSA 8.9

EL1 1546.9 EL2 432,S ALF 105.62

LAUNCH DATE DEC 17 1964 FLIGHT TIME 262.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC COliC

RL 147.20 LAL .00 LOL 85.10 VL

RP 222.47 LAp -.80 LOP 255.01 VP

RE 292.633 GL -34.80 GP 37.29 ZAL

PLANETOCENTRIC CONIC

C3 21.018 VHL 4.585

LNCH AZMTH LNCH TIM(

90.00 15 35 21

90.00 23 35 42

100.00 16 48 35

100.00 1 9 8

110.00 17 38 42

110.00 2 35 27

DIFFERENTIAL CCRRECTIONS

TO( -.1582 TRA-1.9198 TC3-1.4885 6AU 1.3105

RDE 1.2752 RRA 2.2337 RC3 4.4508 FAU .33627

FDE-4.4513 FRA-7.2975 FC-13.8510 98P 19473

BDE 1.2872 BRA 2.7592 9C3 4.6639 FSP 4909

DISTANCE 570.597 EARTH

32.935 GAL 4.72 AZL 94.57 HCA 169.88 S44A 184.73 ECC .21850 INC

21.787 GAp -4.34 AZP 83.50 TAL 26.81 TAP 196.69 RCA 144.36 APO

51.49 ZAP 97.57 ET8 172.82 ZA( 123.19 ETE 147.04 ZAC 122.89 ETC

TO MARS

4.5725 vl 30.266

225.09 V2 24.716

254.07 CLP 99.54

OLA -14.99 RAL 119.80 RAD 6567.9 VEL 11.933 PTH 2.12 VHp 3.852 OpA 36.85 RAp 193.87 ECC 1.3459

L-I TIME INJ LAT INJ L_NG |NJ RT A$C INJ AZMTH ZNJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

1740.97 -5.97 13.38 340.79 117.73 16 4 22 1141.0 -2.22 6.72

535"5.58 27.73 244.35 347.27 84.00 25 4 57 4755.6 26.60 235.86

1504.71 -7.15 355.38 340.15 119.10 17 13 39 904.7 -3.21 348.80

5057.0? 29.05 222.95 347.10 82.62 2 33 33 4467.1 27.72 214.40

1347.69 -10.16 341.63 338.32 122.81 18 1 lO 747.7 -5.77 335.30

4795.65 32.52 201.77 349.44 78.84 3 55 24 4196.9 30.64 193.06

N|O-COURSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2498.9 $GR 5234.4 SG3 1448.6 8T 664.1 SIR 1819.4 95 2074.0

flRT -.9052 RRF -.9994 RTF .9067 CRT -.7326 CRS .9997 CST -.7152

SGB 5798.1 R23 .0710 RI5 -.9969 LSA 2801.3 HSA 453.2 8SA 7.3

SG1 5716.4 $62 970.3 THA 114.07 EL1 1887.1 ELI 435.6 ALF 105.84

LAUNCH DATE DEC 17 1984 FLIGHT TIM( 264.00 ARRIVAL OATE SEP 7 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOt. 85.10 VL

RP 222.08 LAP -.83 LOP 256.10 VP

RC ZS4.145 GL -39.25 GP 40.29 ZAL

PLANETOCENTR IC C_|C

C3 23.170 VHL 4.814

LNCH AZNTH LNCH TIME

90.00 15 12 12

90.00 22 48 4

100.00 17 21 38

100.00 0 25 15

110.00 18 4 S

110.00 I 59 IT

DIFFERENTIAL CORRECTIONS

TOE -.2957 TRA-I.7961 TC3-1.5276 BAU 1.4239

ROE 1.6462 RRA 2.5391 RC3 4.3355 FAU .30247

FOE-4.6794 FRA-6.9129 FC-11.3016 BSP 21130

BOE 1.6741 BRA 3.1102 8C3 4.5967 FSP 4412

DISTANCE 574.626 EARTH TO MARS

32.934 GAL 4.69 AZL 95.32 HCA 170.97 SNA 164.70 ECC .21821 INC 5.3236 Vl 30.266

21.832 GAP -4.77 AZF 84.74 TAL 26.68 TAp 197.65 RCA 144.40 Apo 225.00 V2 24.758

53.86 ZAP 95.77 (78 173.68 ZAE 120.19 ETE 147.36 ZAC 125.62 ETC 253.62 CLF 97.57

OLA -19.24 RAL 118.45 RAO 6567.9 VEL 12.023 PTH 2.15 VHP 4.047 DpA 39.76 RAP 195.16 ECC 1.3813

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM [NJ 2 LAT INJ Z LONG

1603.33 -1.57 5.87 342.74 118.28 16 38 58 1003.3 2.22 359.0A

5540.39 28.31 257.82 349.58 90.72 24 20 24 4940.4 28.11 249.16

1379.32 -2.95 348.44 340.97 119.78 17 44 37 779.3 1.04 341.91

5239.64 29.86 235.70 349.58 89.26 1 52 35 4639.6 29.46 226.92

1246.25 -6.38 336.22 338.85 123.65 18 24 52 646.2 -1.91 329.98

4945.47 33.91 213.14 349.36 85,43 3 21 43 4345.5 32.91 204.04

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S,GT 2722.6 9GR 5614.0 SG3 1297.0 ST 765.3 SR 2187.9 SS 2154.3

RRT -.9207 RRF -.9995 RTF .9220 CRT -.6026 CRS .9999 CST -.7927

SGB 6239.4 R23 .0677 R13 -.9973 LSA 3131.8 HSA 453.1 SSA 6.0

SGI 6163,9 $GZ 987,7 THA 114.71 EL1 2275.9 EL2 438.9 ALF 106.30

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 266.00 ARRIVAL _ATE SEp 9 1965

HELIOCENTRIC C(_IIC

RL 147.20 LAL .00

RP 221.70 LAp -.ST

RC 265.639 GL -44.31

PLANETOCENTRIC C(_NIC

C3 26.456 VHL 5.142

LNCH AZIATH LNCH TIN(

90.00 17 7 31

90.00 21 39 0

100.00 18 8 54

100.00 23 20 17

110.00 18 37 49

110.00 1 11 48

DIFFERENTIAL CCRRECTIONS

TOE -.4531 TRA-2.O088 TC3-1.5383 BAU 1.5581

ROE 2.1588 RRA 2.9330 RC3 4.1315 FAU .26443

FOE-4.8149 FRA-6.AZZ4 FC3-8.8596 8SP 22504

DOE 2.1862 BRA 3.5550 9C3 4.4088 FSP 3758

DISTANCE 578.861 EARTH TO MARS

LOL 85.10 VL 32.932 GAL 4.66 AZL 96.28 HCA 172.06 SMA 184.68 ECC .21794 INC 6.2816 vl 30.266

LOP 237.20 VP 21.877 GAP -5.00 AZP 83.78 TAL 26.53 TAp 198.59 RCA 144.43 APO 224.92 V2 24.799

GP 43.62 ZAL 56.72 ZAP 94.07 ETS 174.66 ZA( 117.10 ETE 147.68 ZAC 128.67 ETC 253.01 CLP 95.63

DLA -24.06 RAL 116.72 RAD 6568.1 VEL 12.158 PTH 2.18 VHP 4.318 OpA 42.88 RAp 196.89 ECC 1.4351

L-I TIM( INJ LAT INJ L_G |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1411.65 4.60 354.96 344.10 117.97 17 31 2 811.? 8.31 348.24

5795.93 26.68 276.36 351.89 99.85 23 15 37 5196.9 27.77 267.88

1213.46 2.68 339.33 343.03 119.78 18 29 8 613.5 6.62 332.77

5470.58 28.86 252.74 352.28 98.15 24 51 28 4870.4 29.89 244.03

1122.80 -1.68 329.75 340.31 t24.15 18 56 32 522.8 2.81 323.54

5133.78 33.97 227.82 352.92 94.10 2 37 22 4533.8 34.16 218.58

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2961.0 S_ 6045.1 SG3 1124.9 ST 893.4 SR 2617.2 SS 2188.0

RRT -.9330 RflF -.9998 RTF .9341 CRT -.8551 CRS .9999 CST -.8497

SGB 6731.3 R23 .0638 R13 -.9976 LSA 3496.8 HSA 455.4 SSA 4.9

SG1 6661.4 SG2 967.3 THA 115.13 EL1 2729.6 EL2 444.2 ALF 106.73
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JPL TM 33_100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 288.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .OO LOL 85.10 VL

RP 221.32 LAP -.90 LOP 258.31 VP

RC 267.114 6L -SD.OI GP AT.El ZAL

PLAN_TOCENTRIC CONIC

C3 31.429 VNL 5.1_4

LNCN AZNTH LNCH Tl_

91.45 19 3 53

98.55 20 24 23

100.00 19 53 44

IO0.OO 21 17 10

110.00 19 29 28

110.00 O I 59

DIFFENENT1AL C_NRECTIGNS

?DE -.S400 TRA-Z.EI34 TC3-1.4D5§ BAD 1.7061

NO( 2.TSO0 RRA 3.4L_li RC3 5.TD12 FAU .219_

FOE-4.TO31 IrRA-S.T4D1 FCS-1.020T BgF 24110

BDi[ 2.8352 liRA 4.1091 BCS 4.0559 FSP 5061

DISTANCE 552.701 EARTH TO MARS

32.931 GAL 4.S3 AZL 97.55 HCA |75.15 SNA 114.66 ECC .21769 INC 7.5437 vl 30.266

21.923 GAP -5.23 AZP 8E.SO TAL 26.38 TAP 199.53 RCA 144.46 APO Z64.66 V2 24.841

SO.D9 ZAP 92.52 iTS |75.75 ZN[ 115.96 [TE 145.01 ZAC |32.03 ETC 252.20 CLP 95.72

DLA -29.48 RAL 114.45 RAO $318.3 VEL lZ.369 PTH 2.23 VHP 4.707 DpA 46.I9 RAP I99.20 [CC 1.5205

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

1632.00 17.39 348.25 350.78 114.18 18 24 27 632.0 20.51 3A0.88

778.19 17.41 314.93 350.78 114.17 20 3T 24 178.2 20.52 307.55

i?i.41 13.1T 520.5G 348.95 116.14 20 D 21 276.5 17.17 513.31

608.97 21.20 304.04 552.43 Itl.SD 21 27 27 9.0 23.95 296.36

952.91 4.80 5Lq).D? 343.68 125.88 19 43 21 352.9 9.22 314.57

5393.31 SO.US 247.40 $58.09 105.28 1 31 52 4793.3 32.74 238.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SiT 5189.0 SiR 64T4,0 SG3 922.? ST 1029.1SR 3061.4 SS 2116.6

RRT -.041SERF -.9997 RTF .9429 CRT -.8876 CRS 1.0000 CST -.6647

SG8 7215.5 R25 .0601 R13 -.9979 LSA 3833.7 NSA 462.I SSA 4.0

SG1 7150.2 IS2 9Q8.8 THA 115.37 EL1 3197.7 ELI 453.8 ALF 106.97

LAUNCH DATE DEC 17 I9i4 FLIGHT TIN[ 294.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC C_NIC

RL 147.20 LAL .00 L_L 65.10 VL

RIP 219.37 LAP -1.29 LOP 275.02 VP

RC 244.479 GL 58.27 GP -42.51 ZAL

PLAN[TOC[NTRIC CGNIC

C3 30.110 Vl4L 0.102

IN04 AZNTH LNCH TIME

11.41 9 210 11

11.61 I 37 1

21.4Q 5 48 36

131.34 II 22 14

21.49 3 48 3i

158.54 16 I_ 14

DIFFERENTIAL CORNECTIONI

TO( 9.3T31 TRA .OSO0 TCS-2.JOYO BAD t.0271

R_ 4.4733 RWA .41_4 NCS.-2.1_H)ll FAU .255D?

#OE 8.7502 Flea .9525 FC3-5.7992 BDP L_)g15

DOE 7.9511 iRA ,4151 BC5 3.H75 Flip 5449

DISTANCE 656.573 EARTH TO MARS

32.952 GAL 5.95 A.ZL 6O.80HCA 169.02 SNA 185.01ECC .21509 INC 9.2037 VI 30.266

22.545 GAP -7.64 AZP 99.12 TAL 22.52 TAP 210.54 RCA 143.21APO 224.80 V2 25.365

67.09 ZAP 77.19 iTS 136.89 ZA[ 100.35 ETE 187.77 ZAC 43.31ETC 252.06 CLP 72.49

DLA 71.21 RAiL 171.92 RAD 95M.5 V[L 11.155 PTH 2.29 V_ip 4.47t DPA -31.41 RAp I48.80 ECC 1.6290

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ _ CST TIN INJ Z LAT INJ 2 LONG

45i_._ -48.H 245.75 128.04 15.11 10 32 54 5762.6 -56.61 240.23

4929.15 -19.01 250.39 20.51 10.74 2 57 30 4228.6 -25.86 249.13

43TT.$S -52.15 23?.43 19.GO 22.5t T 4 35 3977.1 -39.46 233.92

281D.65 -52.12 83,92 19.56 22.55 17 9 11 2216.6 -39.46 82.41

45TT.15 -31.15 257.43 10.60 22.56 7 4 55 3977.1 -59.46 233.92

_9|1.15 -52.12 05._ DD.SD 22.55 17 911 2216.1 -39.46 82.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST T074.9 StdE 5434.7 SG3 958.9 ST 6093.0 SR Alt4.I SS 3150.0

RRT .IWOERRF .9990 RTF .9619 CRT .9969 CR9-I.OOOO CST -.9965

IGB 8935.4 R25 .ID_J R15 .9625 LSA D017.8 NSA 319.E 6SA 4.9

IGt DiTI.O SG2 I034.D THA 57.42 EL1 T375.1 EL2 270.3 ALF 34.32

LAUNCN DATE DEC 1T 1964 FLIGHT TIN( 296.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC

RL 14?.tO LAL .DO LQL 85.10 VL

RP 616.26 LAP -1.31 LOP E?4.17 Vp

RC 285.910 GL 55.03 ;p -38.94 ZAL

PLAN[TOCENTRIC CONIC

¢3 32.911 VNL 5.73T

LNCH AZNTH LNCN TIN(

24.82 5 36 15

155.18 15 55 28

24.92 5 34 15

155.19 I5 53 L_I

24.81 5 31 13

155.18 15 53 28

DIFFERENTIAL CCRRECTIQi41

TOE 9.14T3 TEA -.1545 TC$-3.4271 BAU 1.9514

ROE 3.DOt&9 RRA .26i4 RC5-2.8143 FAU .29159

FOE 9.2944 FRA .GI13 FC3-T.5595 2RP 291_4

!101[ 7.2304 iRA .2984 BC3 4.4350 FlIP 5974

DISTANCE 640.743 EARTH TO MARS

32.955 GAL 3.87 AZL 81.79 HCA 189.17 SNA 185.07 ECC .21501 INC 8.2206 Vl 30.266

22.594 GAP -7.80 AZP 90.12 TAL 22.17 TAp 211.34 RCA I45.28 APO 224.66 VZ 25.404

65.58 ZAP 75.14 iTS IS6.62 ZAE 99.32 ETE 185.9I ZAC 46.61 ETC 253.IS CLP 70.75

DLA 68.51RAL 167.02 RJUD 6568.3 VEL 12.421PTH 2.24 VHP 4.221DpA -26.03 RAp 150.25 ECC 1.5417

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4530.18 -33.77 232.73 61.61 26.39 6 5I 45 3930.2 -A0.65 228.46

2TDD.DT -33,77 84.76 61.59 26.39 16 41 56 2188.1 -40.65 80.49

4550.18 -33.?7 232.73 61.8| 26.39 8 51 45 3930.2 -40.65 228.46

2788.07 -35.FT 84.76 11.59 26.39 16 41 56 2188.1 -40.85 80.49

4330.18 -35.77 232.75 61.61 26.39 6 51 45 5930.2 -40.85 228.46

2788.07 -35.T7 84.71 81_$9 2t659 16 41 56 2188.1 -40.85 80.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SiT 7500.1 SiR 5040.1 $1;3 1107.1 ST 6141.5 SR 5809.4 6S 3588.7

RRT .9723 I_F .9969 RTF .9t51 CRT .9972 CflS-t.OOOO CST -.9970

SG_ 8870.9 R23 .llkSO R15 .9819 LSA 7976.5 MSA 298.4 $9A 5.7

SG1 8057.5 SG2 972.1 ?HA 34.35 ELI 7223.0 EL2 241.9 ALF 31.76

LAUNCH OAT[ DEC 17 ISN_4 FLIGHT TIME 298.00 ARRIVAL DATE OCT I1 1965

HELIOCENTRIC C_NIC DISTANCE 644.925 EARTH TO MARS

RL 14T.20 LAL .00 LOL 85.10 VI. 32.959 GAL 3.81AZL 82.55 HCA 190.32 iRA 185.13 ECC .21495 INC 7.4525 Vl 30.266

lip 215.R8 LAP -1.35 LOP 275.34 VIP L_.642 GAP -7.95 AZP 97.35 TAL 21.79 TAp 212.11RCA |45.34 APO 224.92 V2 25.442

NC 28T.12T GL 52.21GP -$5.73 ZAL 14.37 2AP 75.17 iTS IS_,47 ZA( 98.12 ETE 184.31 ZAC 49.59 (TC 254.04 CLP 69.19

PLAN[TOCENTR|C CONIC

C3 _J.139 VHL 5.3150 OLA IS.IT RAL ll3.?i RAO 15_8.2 _[L 12.268 pTH 2.21V_P 4.045 OpA -25.00 RAP I51.42 ECC 1.4795

LNCH AZIITH LNCM TIN[ L-I TIN[ INJ LAT INJ _ INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

27.90 5 59 13 4489.95 -34.84 228.L_ 55.45 30.13 6 45 3 3889.7 -41.65 223.31

132.10 15 33 41 2TIT.SO -_4.R5 85.66 55.43 30.12 16 21 48 2|67.4 -41.64 78.7I

ZT.DO 5 30 13 4489.15 -_4.84 228._S 55.45 50.|3 6 45 3 3889.7 -41.65 223.31

I52.I0 13 33 41 279T.$9 -34.95 85.66 55.43 30.12 16 21 48 2167.4 -41.64 78.71

27.90 3 30 13 4489.63 -34.94 228.29 55.45 30.15 6 45 3 3889.7 -41.65 223.51

132.10 15 35 41 2TIT.58 -$4,85 85.66 55.45 30.12 I6 21 46 2167.4 -41.64 78.71

DIFFERENTIAL C_ItRI[CTIOND MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10( 5.7184 TEA -.2844 TC3-5.9555 BAD 1.9tD_D SGT 7511.9 SGR 4654.1 SiS 1228.2 ST 6149.5 SR 3450.8 SS 3518.5

ItO( 3.24T3 lIRA .1661 RC3-2.84184 FAU .$1059 RRT .9741RRF .9988 RTF .967I CRT .9973 CRS-I.DOOD CST -.9972

FIDE 9.4735 FRA .5084 FC3-9.2290 BSP 29805 _ 8841.1 R25 .1901 R13 .9609 LSA ?875.4 NSA 266.7 SSA 6.5

DOE 6.6372 iRA .3307 9C3 4.DI44 FSP 4590 $61 8?95.2 SG2 699.7 ?HA 31.46 EL1 7048.I EL2 222.0 ALF 29.26
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JPL TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUNCH 0ATE 0EC 17 tgE4

HELIOCENTMIC COMIC

RL t4T.80 LAL .DO

RP 21S.S4 LAP -I.S8

RC E88.$29 GL 49.73

PLAN(TOCEMTR|C CONIC

CS 26.830 VHL 5.131

LNCH AZI4TH LNCH TIME

30.71 S 27 S8

149.29 tS 20 21

$0.71 S 87 58

149.89 15 80 21

30.7t S 27 56

149.89 15 20 21

FLIGHT TIM( 300.00 ARRIVAL DATE OCT 13 1965

LOt. 85.10 VL 32.983 GAL

LOP 276.50 VP 22.880 GAP

GP -32.80 ZAL 63.41 ZAP

DISTANCE 649.114 EARTH TO MARS

3.74 AZL 83.16 HCA lgl.48 SMA 185.20 ECC .21487 INC 6.8366 vl 30.266

-SIO AZP 98,70 TAL 21.40 TAp 212.68 RCA 146.41 APO Z2S.OO V2 25.460

71.27 ETS 166.42 ZkE 96.81 ETE 182.96 ZAC SZ.ZS ETC 254.71 CLP 67.52

DLA 83.28 RAL 161.57 RAO 6568.1 VEL 12o153 PTH 2.18 VHp 3.g23 DpA -22.28 RAp 152.42 ECC 1.4333

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4454.09 -35.50 224.08 50.55 33.52 6 42 10 3854.1 -42.03 218.56

2752.51 -35.49 62.86 50.53 33.51 16 6 14 2152.5 -42.02 77.14

4454.09 -35.50 224.08 50.55 33.52 6 42 10 3654.1 -42.03 218.56

2752.51 -35.49 62.66 50.53 33.51 16 6 14 2152.5 -42.02 77.14

4454.09 -35.50 224.08 SO.S5 33.52 6 42 10 3654.1 -42.03 218.56

2752.51 -35.49 82.66 §0.83 33.51 16 6 14 2152.5 -4Z.DZ 77.14

DIFFERENTIAL C_RECTZONS

TOE 5.4940 TRA -.4062 TC3-4.4782 BAU 1.8736

RD[ 2.7677 RRA .1025 RC3-2.6782 FAU .32677

FOE 9.4806 FRA .$484 FC-lO.6100 BSP 29827

BOE 6.1S06 liRA .4169 BC3 5.3223 FSP 4707

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7731.2 6GR 4297.2 SG3 1323.6 ST 6143.8 SIR 3114.9 SS 3672.0

RflT .9756 RRF .9986 RTF .9686 CRT .9973 CRS-I.0000 CST -.9972

S_ 8845.2 R23 .1940 R13 .9799 LSA 7754.2 MSA 278.3 SSA 7.4

661 8605.9 SG2 632.8 THA 28.74 EL1 6865.1 ELI 205.6 ALF 26.85

LAUGH DATE DEC 17 1964 FLIGHT TIME 302.00 ARRIVAL DATE OCT IS 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .00

tip 215.81 LAP -1.38

MC 269.516 GL 47.S4

PLAM(TOCEMTRIC CON|C

CS 84.119 VHL 4.918

LNCH AZMTH LNCH TIN(

$3.27 5 28 3

148.75 16 8 1

$3.27 5 28 3

148.73 15 8 1

33.27 5 28 3

146.73 15 6 1

DISTANCE 6b:.315 EARTH TO MARS

LOL 65.10 VL 32.967 GAL 3.6T AZL 83.67 HCA 192.65 644A 165.27 ECC .21481 INC 8.3294 vl 30.266

LOP 277.67 VP 22.738 GAP -6.25 AZP 96.18 TAt. 20.99 TAp 213.64 RCA 145.47 APO 225.07 V2 25.517

GP -$0.37 ZAL 62.68 ZAP 60.45 (T6 166.44 ZA,E 93.42 ET[ 181.80 ZAC 54.63 ETC 255.23 CLP 66.00

OLA 61.12 RAL 160.04 RAO 6568.0 Vl[L 12.064 PTH 2.16 VHp 3.839 OpA -19.86 RAP 156.26 [CC 1.3978

L-I TIN( INJ LAT IMJ L_G IMJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

4422.27 -35.65 220.20 46.56 36.56 6 41 45 3622.3 -42.11 214.19

2742.10 -35.84 81.91 46.55 36.57 15 53 43 2142.1 -42.10 75.81

4422.27 -35.85 220.20 46.56 36.58 6 41 45 3882.3 -48.11 214.19

2748.10 -55.84 81.81 46.55 36.57 15 53 43 2142.1 -42.10 75.81

4422.27 -35.85 220.20 46.56 36.58 6 41 45 3828.3 -42.11 214.19

2742.10 -33.84 81.81 46.55 38.57 15 53 43 2142.1 -42.10 75.81

DIFFERENTIAL CORRECTIONS

TOE S.2595 TRA -.4997 TC3-4.9691 BAU 1.6557

ROE 2.4137 RRA .0811 flC3-2.8449 FAU .34149

FDE S.2460 FRA .2157 FC-12.8321 9SP 30062

BOE 5.7889 8flA .5064 8C3 5.7432 FSP 4945

LAUNCH DATE DEC 17 1964

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 214.88 LAp -|.41

MC 290.691 GL 45.60

PLANETOCENTRIC CONIC

C3 22.455 VHL 4.739

LNCH AZMTH LNCH T|ME

35.62 5 29 46

144.38 14 57 55

35.62 5 29 48

144.38 14 $7 §S

35.62 S 29 46

144.36 14 57 55

MID-COURW[ EvirCUTlOI ACCURACY ORBIT DETI[RM|MATION ACCUMACY

SGT 7942.9 _ 3969.8 SG3 1396.1 ST 6148.0 SR 8814.6 SS $577.4

RRT .9764 _ .IH)63 R1T .9696 CRT .9972 CRS-1.0000 CST -.9973

S_ 9679.7 R23 .1974 R13 .9789 LSA 7640.1 MSA 871.7 $$A 8.4

SGI 8846.2 862 770.3 THA 28.23 ELI 6753.5 ELE 191.5 ALF 24.58

FLIGHT T|ME 304.00 ARRIVAL DATE OCT 17 1965

DISTANCE 657.522 EARTH TO MARS

LOL 85.10 VL 32.972 GAL 3.59 AZL 84.09 HCA 193.82 SMA 185.35 ECC .21476 INC 5.9057 vl 30.266

LOP 278.84 VP 22.786 GAP -8.39 A ZP 95.74 TAL 20.57 TAp 214.39 RCA 145.54 APO 225.15 V2 25.554

GP -28.12 ZAL 62.13 ZAP 67.71 ET8 166.5! ZAE 93.98 ETE 180.82 ZAC 56.76 ETC 255.65 CLP 64.53

OLA 59.15 RAL 158.99 RAG 6567.9 VEL 11.993 PTH 2.14 VHP 3.783 DpA -17.71 RAP 154.03 ECC 1.3695

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4393.48 -36.00 216.81 43.29 39.33 6 43 O 3793.5 -42.00 210.21

2734.99 -35.99 81.10 43.27 39.33 IS 43 30 2135.0 -41.99 74.70

4395.48 -36.00 216.61 43.29 39.33 6 43 0 3796.5 -42.00 210.21

2734.99 -35.99 81.10 43.27 39.33 15 43 30 2135.0 -41.99 74.70

4393.48 -36.00 216.61 43.29 39.33 6 43 0 3793.5 -42.00 210.21

2734.99 -35.99 81.10 43.27 39.33 15 43 30 2135.0 -41.99 74.70

DIFFERENTIAL CORRECTIONS

TOE 5.0736 TRA -.5883 TC$-5.4836 BAU 1.8445

ROE 2.1155 RRA .0446 RC3-2.7709 FAU .34780

FOE 9.0141 FMA .1572 FC-13.4094 BSP 30652

BOE 5.4969 BRA .5701 BCS 6.1441 FSP 5211

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8151.0 6GR 3667.4 SG3 1446.9 ST 6149.7 SR 2559.3 S8 $564.5

RRT .9767 RflF .9980 RTF .9701 CRT .9970 CRS-1.0000 CST -.9971

$G8 6936.1 fl23 .2006 R13 .9779 LSA 7549.7 MSA 274.2 SSA 9.1

SG1 8909.1 662 719.5 THA 23.89 ELl 6658.4 EL2 184.1 ALF 22.55

LAUNCH DATE DEC 17 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC C(_IC

RL 147.20 LAL .00

RP 214.56 LAP -1.46

RC Lb91.651 _ 43.88

PLAN[TOCENTM 1C C(_I1C

C3 21. 061 VHL 4.589

LNCM AZNTH LNCH TIME

$7.78 5 32 37

142.22 14 49 27

37.76 5 32 $7

142.22 14 49 27

$7.78 5 $2 37

142.22 14 49 27

DIFFERENTIAL C(_RECTIONS

TOE 4.9037 TRA -.6381 1C3-5.9956 BAU 1.8524

ROE 1,8551 RRA .0236 RC3-2.7079 FAU .35409

FDE 8.8524 FRA .0530 FC-14.5551 BSP 30803

BDE 5.2429 BRA .6365 BC3 6.5786 FSP 5258

O[STANCE 661.T43 EARTH TO MARS

LOL 85.10 VL 32.976 GAL 3.52 AZL 84.45 HCA 194.99 SMA 185.43 ECC .21472 INC 5.5482 vl 30.266

LOP 280.02 VP 22.833 GAP -8.52 AZP 95.36 TAL 20.14 TAP 215.12 RCA 145.61 APO 225.24 V2 25.590

GP -26.11 ZAL 61.75 ZAP 66.04 ETS 166.60 ZAE 92.51 ETE 179.98 ZAC 58.67 ETC 255.99 CLP 63.12

OLA 57.36 RAL 158.29 RAG 6567.9 V(L 11.935 PTH 2.12 VHP 3.747 DpA -15.79 RAp 154.69 ECC 1.3486

L-! TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4367.03 -35.99 213.29 40.57 41.81 6 45 24 3767.0 -41.75 206.57

2730.50 -35.98 60.52 40.56 42.80 15 34 57 2130.5 -41.74 73.80

4367.05 -35.99 213.29 40.57 41.81 6 45 24 3767.0 -41.76 206.57

2730.50 -35.66 90.52 40.56 41.80 15 34 57 2130.5 -41.74 73.80

4367.03 -35.99 213.29 40.57 41.61 6 45 24 3767.0 -41.75 206.57

2730.50 -35.96 60.52 40.56 41.80 15 34 57 2130.5 -41.74 73.80

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

66T 8392.6 _wR 3397.7 6G3 1484.4 ST 6140.3 SIR 2517.3 SS 3499.8

RRT .9779 RRF .9976 RTF .9707 CRT .9969 CRS-I.0000 CST -.9971

S_ 9026.5 R23 .2017 R13 .9771 LSA 7433.0 MSA 886.8 SSA 10.2

SG1 9002.0 6G2 664.7 THA 21.79 ELI 6560.8 EL2 171.7 ALF 20.63
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JPL TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUNCH DATE DEC 17 1964 FLIGHT TIME 308.00 ARRIVAL DATE OCT 21 i965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85,10 VL $2,981GAL

RP 214.24 LAP -1.48 LOP 281.20 VP 22.881 GAp

RC 292.998 GL 42.84 GP --24.31ZAL 61.51 ZAp

PLANETOCENTRIE CONIC

CS 19.903 VHL 4.4610LA 55.72 RAL 157.85 RA0 8567.8 V(L

LMCH AZNTH LNCH T|MI[ L-| _|NE INJ LAT |NJ LONG |NJ

39.78 S 38 18 4342.49 -35.88

140.22 14 42 18 2727.99 -35.87

39.78 5 38 19 4342.49 -SS.R8

140.22 14 42 16 2727.99 -35.87

59.78 8 ]6 18 4342.49 -35.88

140.22 14 42 16 2727.99 -35.87

O|FFEREMT|AL CGRflECTION$

TD£ 4.7610 TRA -.6888 TC3-6.4992 BAU 1.8658

ROE 1.S406 RRA .Ol_Hb RC_-Z.SZ69 FAU .38879

FOE 8.2719 FRA -.0108 FC-18,5190 BSP 51106

BO( 5.0357 BRA .6889 BC3 7.0100 FSP 5291

DISTANCE 685.97| EARTH TO MARS

3.44 AZL 64.76 HCA 196.16 SNA 185.S| [CC .21470 |NC 5.2388 vl 30.266

-9.68 AZP 95.03 TAL 19.69 TAp 2|5.85 RCA 145.68 APO 225.34 V2 25.626

64.45 (TS 166.72 ZA( 91.02 ET( 179.27 ZAC 60.38 ETC 258.26 CLP 61.75

11.886 PTH 2.11VHP 3.727 DpA -14.07 RAp 155.28 (CC 1.SZ7S

RT ASC INJ AZMTH |NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

210.21 38.31 44.05 6 48 40 3742.5 -41.41 203.22

80.09 38.30 44.04 15 27 44 2128.0 -41.40 73.08

210.21 36.31 44.05 6 48 40 3742.5 -41.41 203.22

80.08 38,30 44,04 15 27 44 2128.0 -41.40 73.08

210.21 38.31 44.05 6 48 40 3742.5 -41.41 203.22

80,08 38.30 44.04 15 _7 44 2128.0 -41.40 73.08

MI0-COURSI[ (X(CUT|ON ACCURACY ORB| T OETERN|NATION ACCURACY

SGT 8572.1V,A 3151.9 _,$ 1507.9 ST 6135.1 SR 2108.3 SS 3423.9

RRT .9781 _ ,9969 RTF .9712 CRT .9967 CRS-I.QOQO CST -.9970

$68 9133.2 R23 .2020 R15 ._784 LSA 7330.6 MSA 262.7 SSA 11.S

$4;1 9112.3 SGZ 617.0 THA 19.88 ELI 6465.2 EL2 162.2 ALF 18.92

LAUNCH OATE DEC 17 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CCI_IC DISTANCE 670.206 EARTH TO MARS

RL 147.20 LAb .00 LOL 85.10 VL 32.986 GAL 3.36 AZL 85.03 HCA 197.35 $444 185.60 ECC .21468 INC 4.9677 Vl 30.266

RP 213.93 LAP -1.48 LOP 282.38 VP 22.928 GAP -8.79 AZP 94.74 TAL 19.22 TAP 216.57 RCA 145.75 APO 225.44 V2 25.662

RC 294,131GL 40.98 GAP -Z2.?O ZAL 81.3R ZAP 62.91ETS |66.86 ZAE 89,54 ETE 178.67 ZAC 6|.93 ETC 256.48 CLP 60.42

PLAN(TOCENTR|C C(_IIC

C3 18.922 VHL 4.350 DLA 54.20 RAL 157.62 RAD 6567.8 VEL |1.845 PTH 2.10 VHp 3.720 DpA -12.55 RAp 155.82 ECC 1.3114

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

41.64 5 40 3R 431R.41 -35.69 207.34 38.45 46.07 6 52 38 3719.4 -41.01 Z00.13

138.36 14 36 6 2727.16 -35.6R 79.74 36.42 46.06 15 21 33 2127.2 -41.00 72.53

41.64 5 40 36 4319.41 -35,6R 207.34 36.43 46.07 6 52 38 3719,4 -41.01 200.13

166.36 14 36 6 2727.16 -35.68 79.74 36.42 46.06 15 21 33 2127.2 -41.00 72.53

41.64 5 40 36 4319.41 -35.69 207.34 36.43 46.07 6 52 38 3719.4 -41.01 200.13

138.36 14 36 8 2727.16 -35.66 79.74 36.42 46.06 15 21 33 2127.2 -41.00 72.53

DIFFERENTIAL CGRfl(CTION9 NID-COAJR_[ ()((CUT]ON ACCURACY ORBIT DETERMINATION ACCURACY

11)( 4.6416 TRA -.7271 _C3-9.9923 BAU 1.8815 SGT 8778.9 SSR L)927,6 _3 1519.6 ST 6138.1 SIR 1926.8 SS 6340.1

NO( 1.4816 RRA .0108 RC3-2.5346 FAU .33662 RflT .9784 ImF .IH)62 flTF .9715 CRT .9965 CR8-1.0000 CST -,9969

FOE 7.6030 FRA -.0430 FC-16.3168 BRP 51542 _ 9253.9 R23 .Z01Z R13 .9758 LSA 7242.4 NSA 259.8 SSA 12.3

ROE 4,8693 BRA .7272 8C3 7.4375 FSIP 5300 STel 9258.0 $62 574.6 THA 18.14 EL1 6429.6 (L2 154.4 ALF 17.39

LAUNCH DATE DEC 17 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOt. 85.10 VL

RP 215.62 LAP -1.50 LOP 283.57 VP

RC 295.251GL 59.71GP -21.24 ZAL

PLAMETO(;ENTRIC CON|C

C3 16.078 VML 4.252

LNCM AZMTH LNCH TIME

45.38 5 45 29

136.62 14 30 47

43.68 5 45 29

136.62 14 30 47

43.58 5 45 29

136.62 14 30 47

DIFFERENTIAL CCRRECTIONS

TDE 4.5376 TRA -.7544 TC3-7.4798 BAU 1.9012

ROE 1.3111RRA .0127 RC3-2.4365 FAU .35435

FOE 7.4909 FRA -.0302 FC-16.9696 BSP 32020

60E 4.7232 6RA .7345 BC3 7.8666 FSP 5280

OXSTANCE 674.452 EARTH TO MARS

32.991GAL 3.28 AZL 85.27 HCA 198.55 SHA 185.68 ECC .21488 INC 4.7512 vl 30.268

22.974 GAP -8.91AZP 94.49 TAL 18.75 TAp 217.28 RCA 145.82 Apo 225.55 vZ 25.697

61.38 ZAp 61.44 ETS 167.00 ZAE 68.08 [TE 176.16 ZAC 63.32 ETC 256.67 CLP 59.14

DLA 52.80 RAL 157.56 RAD 6567.7 VEL 1|.809 pTH 2.09 Vflp 3.722 DpA -11.18 RAp 156.33 ECC 1.2975

L-I TIME INJ LAT 1NJ LONG INJ RT ASC IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

4297.57 -35.45 204.85 34.87 47.92 6 57 7 3697.6 -40.56 197.25

2727.59 -35.43 79.51 54.86 47.91 15 |6 15 2127.6 -40.55 72.12

4297.57 -35.45 204.65 34.87 47.92 6 57 7 3697.6 -40.56 197.25

2727.59 -35.45 79.51 34.66 47.9| 15 |6 IS 2127.6 -40.55 72.12

4297.57 -35.45 204.65 34.87 47.92 6 57 7 3697.6 -40.56 197.25

2727.59 -35.43 79.51 34.86 47.91 15 18 15 2127.6 -40.55 72.12

MIO-COURSE EXECUTION ACCURACY ORB IT DETERMINATION ACCURACY

$GT 8961.9 9GR 2725.0 663 152|.6 ST 6138.4 SR 1767.9 SS 5249.5

RRT ,9786 RRF .9953 RTF .9717 CRT .9962 CRS -.9999 CRT -.9968

SGB 9385.5 R23 .1992 R13 .9752 LSA 7162.2 MSA 258.0 SSA 15.4

SGt 9370.1SG2 557.4 THA 16._8 EL1 6388.2 EL2 147.9 ALF 16.02

LAUNCH DATE DEC 17 1964 FLIGHT T|ME 314.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85.10 VL

RP 213.31 LAP -1.52 LOP 284.76 VP

RC 296.356 GL 38.59 GP -19.93 2AL

PLAN(TOCENTR1C CONIC

C5 17.341VHL 4.164

LNCH AZMTH LNCH 71ME

45.01 5 50 47

134.99 14 26 g

45.01 5 50 47

134.99 14 26 9

45.01 S 5047

134.99 14 26 9

DIFFERENTIAL CORRECTIONS

TOE 4.4435 TRA -.7745 TC3-7.9688 BAU 1.9253

ROE 1.1823 RRA .0169 RC3-2.3376 FAU .35071

FOE 7.0987 FRA -.0419 FC-17.$087 BSP 32474

BO( 4.5981BRA .7747 9C3 8.3046 FSP 5232

OISTANCE 678.704 EARTH TO MARS

32.997 GAL 3.20 AZL 85.48 HCA 19g.72 SMA 185.78 ECC .21469 IMC 4.5215 vl 30.266

23.020 GAP -9.04 AZP 94.26 TAL 18.26 TAp 217.98 RCA 145.89 APO 225.66 V2 25.731

61.48 ZAP 60.02 ET$ 167.15 ZAE 86.59 ETE 177.72 ZAC 64.59 ETC 256.82 CLP 57.89

OLA 51.49 RAL 157.64 RAD 6567.7 VEL 11.778 PTH 2.08 VHp 3.733 DpA -9.96 RAp 156.81ECC 1.2854

L-[ TIME INJ LAT INJ LONG ]NJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4276.67 -35.16 202.11 33.57 49.60 7 2 3 3676.7 -40.09 194.57

2729.15 -35.15 79.37 53.56 49.59 15 11 38 2129.2 -40.08 71.83

4276.67 -35.16 202.11 33.57 49.60 7 2 3 3676.7 -40.09 194.57

2729.15 -35.15 79.37 35.56 49.59 15 11 38 2129.2 -40.08 71.83

4276.67 -35.16 202.11 35.57 49.60 7 2 3 3676.7 -40.09 194.57

2729.15 -35.15 79.37 35.56 49.59 |5 |1 38 2129.2 -40.08 71.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 9164.5 $GR 2537,3 $63 1516.4 ST 6138.5 9R 1627.7 SS 3153.0

RRT .9785 RRF ,9942 RTF .9718 CRT .9959 CRS -.9999 CST -.9967

SG8 9528.6 R23 .1959 R13 .9747 LSA 7085.7 MgA 256.9 SSA 14.5

SG| 9515.2 SG2 505.2 THA 15.17 EL1 6349.| EL2 142.5 ALF 14.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 17 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CO_i|C

RL 147.20 LAL .00 LOL 85.10 VL

RP 213.01 LAP -1.55 LOP 265,95 VP

RC 297.448 GL 37.56 GP -18.75 ZAL

PLANETOCENTRIC C04N|C

C3 16.690 VHL 4.085

LNCH AZMTH LNCH TIME

46.56 5 56 27

133.44 14 22 5

46.56 5 56 27

133.44 14 22 5

46.56 5 56 27

133.44 14 22 5

DIFFERENTIAL CORRECTIONS

TDE 4.3636 TRA -.7817 TC3-8.4453 BAU 1.9493

ROE 1.0730 RRA .0241 RC3-2.2353 FAU .34537

FDE 6.7223 FRA -,0090 FC-17.9148 BSP 33066

6DE 4.4935 BRA .7821BC3 8.7361FSP 5183

DISTANCE 682.964 EARTH TO MARS

33.002 GAL 3.11AZL 85.67 HCA 200.91SNA 185.87 ECC .21471 INC 4.3344 vl 30.266

23.066 tAP -9.15 AZP 94.05 TAL 17.75 TAp 218.66 RCA 145.96 Apo 225.78 V2 25.765

61.67 ZAp 58.66 ETS 167.31 ZAE 85.14 ETE 177.34 ZAC 65.75 ETC 256.94 CLP 56,69

DLA 50.27 RAL 157.84 RAD 6567.7 VEL 11.750 PTH 2.07 VHp 3.749 DpA -8.86 RAp 157.28 ECC 1.2747

L-! TIME INJ LAT |NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4256.55 -34.83 199.71 32.50 51.16 7 7 23 3656.5 -39.60 192.04

2731.64 -34.85 79.31 32.49 51.15 15 7 36 2131.6 -39.59 71.64

4256.55 -34.85 199.71 32.50 51.16 7 7 23 3656.5 -39.60 192,04

2731.64 -34.83 79.31 52.49 51.15 15 7 36 2131.6 -39.59 71.64

4256.55 -54.85 199.71 32.50 51.16 7 7 23 3656.5 -39.60 192.04

2731.64 -34.83 79.31 32.49 51.13 15 7 36 2131.6 -39.59 71.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9381.3 SGR 2367.1 SG3 1504.3 ST 6144.8 SR 1506.0 SS 3057.4

RRT .9782 RRF .9929 RTF .9718 CRT .9955 CRS -.9999 CST -.9965

SGB 9675.3 R23 .1916 R13 .9742 LSA 7022.0 MSA 256.7 SSA 15.5

SGI 9663.3 SG2 477.6 THA 13.90 EL1 6325.2 EL2 137.9 ALF 13.72

LAL_NCN DATE DEC 17 1964 FLIGHT TIME 318.00 ARRIVAL DATE OCT 31 1965

HELIC_ENTRIC CONIC

RL 147.20 LAL .00 LOL

RP 212.72 LAP -1.57 LOP 287.15 Vp 23.112 tAP -9.27 AZP 93.86 TAt.

RC 298.526 GL 36.63 GP -17.67 ZAL 61.94 ZAp 57.33' ETS 167.46 ZAE

PLANETOCENTRIC CONIC

C3 16.108 VHL 4.014 OLA 49.11RAL 138.13 RAO 6367.6 VEL 11.726 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

48.04 6 2 27 4237.01 -34.51 197.41 31.63

131.96 14 18 30 2734.96 -34.30 79.33 31.62

48.04 6 2 27 4237.01 -34.51 197.41 31.63

131.96 14 18 30 2734.96 -34.50 79.33 31.62

48.04 6 2 27 4237.01 -34.51 197.41 31.63

131.96 14 18 30 2734.96 -34.50 79.33 31.62

DIFFERENTIAL CORRECTIONS MID-COURSE

TDE 4.2895 TRA -.7823 TC3-8.9231BAU 1.9759 9GT 9576.6

ROE .9783 RRA .0321 RC3-2.1338 FAU .33933 RRT .9776

FDE 6.3518 FRA .0329 FC-18.2373 BSP 33623 SGB 9828.9

8DE 4,3997 BRA .7829 BC3 9.1752 FSP 5105 SG1 9818.4

DISTANCE 687.231 EARTH TO MARS

85.10 VL 33.008 GAL 3.02 AZL 85.83 HCA 202.10 SMA 185.97 ECC .21474 INC 4.1662 vl 30.266

17.24 TAp 219.34 RCA 146.03

85.72 ETE 177.03 ZAC 66.81

Apo 225.90 V2 25.798

ETC 257.05 CLP 55.51

RAp 157.73 ECC 1.2651

]NJ 2 LAT |NJ 2 LONG

-39.10 189.64

-39.09 71.56

-39.10 189.64

-39.09 71.56

-39.10 189.64

-39.09 71.56

ORBIT DETERMINATION ACCURACY

ST 6148.7 8R 1397.7 99 2958.3

CRT .9952 CR8 -.9999 CST -.9962

LSA 6960.3 MSA 256.5 SSA 16.5

EL1 6304.1EL2 133.9 ALF 12.75

2.07 VHp 3.772 DpA -7.88

INJ AZ14TH [NJ TIME PC) CST TIM

52.59 7 13 4 3637.0

52.58 15 4 5 2135.0

52.59 7 13 4 3637.0

52.58 15 4 5 2135.0

52.59 7 13 4 3637.0

52.38 15 4 5 2135.0

ExECuTION ACCURACY

SGR 2212.3 SG3 1487.8

RRF .9913 RTF .9718

R23 .1860 R13 .9738

SG2 454.1 THA 12.75

LAUNCH OATE DEC 17 1964 FLIGHT TIME 320.00 ARR]VAL DATE NOV Z 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85.10 VL

RP 212.43 LAP -1.59 LOP 288.35 VP

RC 299.592 GL 35.78 GP -16.69 ZAL

PLANETOCENTRIC CONIC

C3 15.584 VHL 3.948

LNCH AZMTH LNCH TIME

49.45 6 8 47

130.55 14 15 19

49.45 6 8 47

130.55 14 15 19

49.45 6 8 47

130.55 14 15 19

DIFFERENTIAL CORRECTIONS

TOE 4.2210 TRA -.7752 TC3-9.3987 BAU 2.0036

ROE .8959 RRA .0406 RC3-2.0378 FAU .33249

FDE 5.9916 FRA .0843 FC-18.4713 BSP 34192

BDE 4.3150 BRA .7762 9C3 9.6171FSP 5016

DISTANCE 691.505 EARTH TO MARS

33.014 GAL 2.93 AZL 85.99 HCA 203.30 SMA 186.07 ECC .21478 INC 4.0139 vt 30.266

23.157 tAp -9.38 AZP 93.69 TAL 16.71 TAp 220.01RCA 146.10 APO 226.03 V2 25.831

62.28 ZAp 56.09 ETS 167.61 ZAE 82.31ETE 176.75 ZAC 67.78 ETC 257.13 CLP 54.38

DLA 48.02 RAL 158.54 RAD 6567.6 VEL 11.703 pTH 2.06 VHp 3.798 DpA -7.00 RAp 158.18 ECC 1.2565

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4217.90 -34.15 195.21 30.93 53.93 7 19 5 3617.9 -38.59 187.35

2739.05 -34.14 79.41 30.92 53.92 15 0 58 2139.1 -38.58 71.55

4217.90 -34.15 195.21 30.93 53.93 7 19 5 3617.9 -38.59 187.35

2739.05 -34.14 79.41 30.92 53.92 15 0 58 2139.1 -38.58 71.55

4217.90 -34.15 195.21 30.93 53.93 7 19 5 3617.9 -38.59 187.35

2739.05 -34.14 79.41 30.92 53.92 15 0 58 2139.1 -38.58 71.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9768.6 9GR 2070.6 SG3 1467.1 ST 6151.1SR 1301.5 55 2857.6

RRT .9768 RRF .9894 RTF .9717 CRT .9948 CRS -.9998 CST -.9960

SGB 9985.6 R23 .1792 R13 .9734 LSA 6901.5 MSA 256.4 SSA 17.6

SGt 9976.2 9G2 434.3 THA 11.72 EL1 6286.0 EL2 130.3 ALF 11,89

LAUNCH DATE DEC 17 1964 FLIGHT T[ME 322.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC CONIC DISTANCE 695.787 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 33.020 GAL 2.84 AZL 96.12 HCA 204.50 SMA 186.17 ECC .21484 ]NC 3.8755 Vl 30.266

RP 212.13 LAP -1.61 LOP 289.55 VP 23.201 GAP -9.50 AZp 93.53 TAL 16.16 TAp 220.67 RCA 146.17 APCL _26.17 V2 25.863

RE 300.645 GL 34.99 GP -15.79 ZAL 62.70 ZAp 54.87 ET8 167.76 ZAE 80.93 ETE 176.52 ZAC 68.68 ETC 257.19 CLP 53.27

PLANETOCENTRIC CONIC

C3 15.107 VHL 5.887 DLA 46.97 RAL 159.02 RAD 6567.6 VEL 11.683 pTH 2.05 VHp 3.829 DpA -6.21 RAp 158.62 ECC 1.2486

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME ,PO CST TIM ]NJ 2 LAT INJ 2 LONG

50.81 6 15 26 4199.08 -33.79 193.07 30.39 55.18 7 25 25 3599.1 -38.08 185.15

129.19 14 12 27 2743.88 -33.77 79.56 30.38 55.17 14 58 11 2143.9 -38.07 71.63

50.81 6 15 26 4199.08 -33.79 193.07 30.39 55.18 7 25 25 3599.1 -38.08 185.15

129.19 14 12 27 2743.88 -33.77 79.56 30.38 55.17 14 58 11 2143.9 -38.07 71.63

50.81 6 15 26 4199.08 -33.79 193.07 30.39 55.18 7 25 25 3599.1 -38.08 185.15

129.19 14 12 27 2743.88 -33.77 79.56 30.38 55.17 14 38 11 2143.9 -38.07 71.63

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.1581TRA -.7593 TC3-9.8698 BAU 2.0315 SGT 9956.2 9¢A_ 1940.7 SG3 1443.1 ST 6153,6 8R 1216.6 59 2757.9

ROE .8245 RRA .0500 RC3-1.9415 FAU .32496 RRT .9756 RRF .9872 RTF .9716 CRT .9943 CRS -.9998 CST -.9957

FOE 5.6471 FRA .1477 FC-18.6227 8SP 34798 96910143.6 R23 .1713 R13 .9730 LSA 6847.4 MSA 256.8 SSA 18.6

8DE 4.2390 BRA .7609 8C310.0590 FSp 4923 $6110134.9 SG2 418.4 THA 10.79 ELI 6271.4 EL2 127.1 ALF 11.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
i

LAUMCH DATE DEC 17 1964

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 211.87 LAP -1.63

RC 301.687 GL 34.27

PLANETOCENTRIC CONIC

C3 14.670 VHL 3.830

LNCH AZMTH LNCH TIME

52.13 6 22 23

127.87 14 9 53

52.13 6 22 23

127.87 14 9 53

52.13 6 22 23

127.8• 14 9 53

FLIGHT TIME 324.00 ARRIVAL DATE NOV 6 1965

DISTANCE 700.075 EARTH TO MARS

LOt. 85.10 VL 33.026 GAL 2.74 AZL 86.25 HCA 205.71 SMA 186.28 ECC .21492 INC 3.7489 Vl 30.266

LOP 280.76 Vp 23.245 LAP -9.60 AZp 93.38 TAL 15.61 TAp 221.32 RCA 146.24 Apo 226.31 VZ 25.895

GP -14.97 ZAL 63.18 ZAp 53.69 ETS 167.91 ZAE 79.58 ETE 176.32 ZAC 69.51ETC 257.25 CLP 52.20

DLA 45.97 RAL 159.57 RAO 6567.6 VEL 11.664 pTH 2.05 VHp

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME

4180.45 -33.41 191.00 29.98 56.36 7 32 3

2749.41 -33.39 79.77 29.97 56.35 14 $5 42

4180.45 -33.41 191.00 29.98 56.36 7 32 3

2749.41 -33.39 •9.•7 29.97 56.35 14 55 42

4180.45 -33.41 191.00 29.98 56.36 7 32 3

2749.41 -33.39 79.77 29.97 56.35 14 55 42

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.09•9 TRA -.7369 TC-10.3427 8AU 2.0606 SGT10142.2 SGR 1822.0 SG3 1416.8

ROE .7618 RRA .0396 RC3-1.8483 FAU .31705 RRT .9741RRF .9846 RTF .9•14

FOE 5.3158 FRA .2178 FC-18.•103 B_P 35385 $_810304.5 R23 .1626 R13 .9726

8DE 4.1681 BRA .•393 8C310.5065 FSP 4819 96110298.§ SG2 406.1 THA 9.94

LAUNCH DATE DEC 1• 1964 FLIGHT Title 326.00

HELIOCENTRIC CONIC DISTANCE 704.370

RL 147.20 LAL .00 LOL 85.10 VL 33.032 GAL 2.64 AZL 86.3• HCA 206.92 SMA 186.38 ECC .21500

RP 211.60 LAp -1.64 LOP 291.97 VP 23.288 GAp -9.71 AZP 93.24 TkL 15.04 TAp 221.96 RCA 146.31

RC 302.•17 GL 33.61GP -14.21ZAL 63.73 ZAP 52.56 ETS 168.05 ZNE •8.25 ETE 176.15 ZAC 70.28

FLANETO(ENTRIC CONIC

CS 14.268 VHL 3.777 OLA 45.01RAL 160.18 RAO 6367.6 VEL 11.647 PTH 2.04 VMp 3.'900 DpA -4.88

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH |NJ TIME POCST TIM

53.43 6 29 38 4161.88 -33.02 188.9• 29.69 57.4• 7 39 D 3561.9

126.S• 14 7 32 2755.65 -33.00 80.05 29.68 57.46 14 53 2• 2155.7

53.43 6 29 38 4161.88 -33.02 188.9• 29.69 57.47 7 39 0 3561.9

126.5• 14 • 32 2755.63 -33.00 80.05 29.68 57.46 14 53 27 2155.7

53.43 6 29 38 4161.88 -33.02 188.97 29.69 57.47 • 39 0 3561.9

126.$7 14 7 32 27§S.65 -33.00 80.05 29.68 57.46 14 53 27 2155.7

DIFFERENTIAL CORRECTIONS MID-_J_URSE EXECUTION ACCURACY

TOE 4.0406 TIRA -.7083 7C-10.8124 BAU 2.0895 SGT10324.4 SGR 1712.7 SG3 1388.2

ROE .7067 RRA .0689 RC$-1.7573 FAU .30871 RRT .9721RRF .9814 RTF .9713

FOE 4.9991FRA .2897 FC-18.7320 6SP 35974 ST_10465.5 R23 .1528 R13 .9723

BDE 4.1019 8RA .7117 8C310.9542 FSP 4709 96|10458.0 Sr,_. 396.5 THA 9.17

3.863 DpA -5.51 RAp 1§9.07 ECC 1.2414

POCST TIM INJ 2 LAT INJ 2 LONG

3580.4 -$7.56 183.01

2149.4 -37.55 71.79

3560,4 -37.56 185.01

2149.4 -37.55 71.79

3580.4 -$7.56 183.01

2149.4 -$7.55 71.79

(:X_81T DETERMINATION ACCURACY

ST 6155.1 SR 1141.0 SS 2656.5

CRT .9938 CRS -.9997 CST -.9954

LSA 6•94.4 MSA 257.7 83A 19.6

EL1 6256.8 EL2 124.5 ALF 10.45

ARRIVAL DATE NOV 8 1965

EARTH TO MARS

INC 3.6326 vl 30.266

APO 226.46 V2 25.926

(TC 257.28 CLP 51.16

RAp 159.51 ECC 1.2348

INJ 2 LAT INJ 2 LONG

-37.04 180.93

-37.03 72.02

-$7.04 180.93

-37.05 72.02

-37.04 180.93

-37.03 72.02

ORBIT DETERMINATION ACCURACY

ST 6150.8 SR 1073.6 SS 2560.0

CRT .9933 CRS -.9997 CST -.9950

LSA 6743.3 MSA 258.4 SSA 20. S

EL1 6242.6 EL2 121.9 ALF 9.84

LAUNCH DAXE DEC 17 1964 FLIGHT TIRE 328.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC DISTANCE 708.672 EARTH TO MARS

RL 147.20 LAL .DO LOt. 85.10 VL $3.038 GAL 2.$4 AZL 86.47 HCA 208.15 SMA 186.49 ECC .21510 INC 3.5253 vl 30.266

RP 211.33 LAP -1.68 LOP 293.18 VP 23.331 LAp -9.81 AZp 95.11 TAL 14.46 TAp 222.58 RC4 146.38 Apo 226.81 V2 25.956

RC 305.736 GL 32.99 GP -15.52 ZAL 64.34 ZAp 51.46 ET$ 168.19 ZAE 76.95 (TE 176.00 ZAC 71.00 ETC 257.31CLP 50.14

PLANETOCENTRIC CONIC

C3 13.895 VHL 3.728 DLA 44.08 RAL 160.86 RAD 6567.5 VEL 11.651PTH 2.04 VHp 3.940 OpA -4.32 RAp 159.97 ECC 1.2287

LNCH AZMTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ T]ME POCST TIM INJ 2 LAT ]NJ 2 LONG

54.69 6 37 13 4143.23 -32.61 186.97 29.51 58.53 7 46 17 $545.2 -36.51 178.89

125.31 14 S 20 2762.66 -32.60 80.$9 29.50 58.52 14 51 23 2162.7 -56.$0 72.32

54.69 6 37 15 4145.23 -32.81 186.97 29.51 58.53 7 48 17 3545.2 -36.51 178.89

125.31 14 5 20 2762.66 -32.60 80.$9 29.50 58.52 14 51 23 2162.7 -36.50 72.32

54.69 6 37 13 4143.23 -32.61 186.97 29.51 58.53 7 46 17 3543.2 -36.51 178.89

125.31 14 S 20 2•62.66 -32.60 80.39 29.50 58.52 14 51 23 2162.7 -36.50 72.32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• DE 3.9839 TRA -.8723 1C-11.2828 BAU 2.1188 SG710503.4 SIR 1612.3 $63 1558.2 ST 6145.9 SR 1012.9 SS 2460.7

ROE .6577 RflA .0782 RC3-1.6697 FAU .30022 RRT .9696 RRF .9778 RTF .9711 CRT .9928 CRS -.9996 CST -.9946

FDE 4.6927 FRA .3679 FC-18.7054 8SP 36572 S_;810626.§ R23 .1427 R13 .9719 LSA 6690.3 MSA 259.6 SSA 21.5

8DE 4.0378 8RA .6769 BC311.4057 FSP 4597 S_110619.3 SGZ 389.9 THA 8.48 EL1 6225.7 ELI 119.6 ALF 9.30

LAUNCH DATE DEC 17 1964 FLIGHT TIME 330.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 211.08 LAP -1.68

RC 304.746 GL 32.41

PLANETOCENTR1C CONIC

C3 13.549 VHL 3.681

LNCH AZMTH LNCH TIME

55.95 6 45 _ 7

124.05 14 3 18

$5.95 6 45 7

124.05 14 3 18

55.95 6 45 •

124.05 14 3 18

DISTANCE 712.979 EARTH TO .MARS

LOL 85.10 VL 33.045 GAL 2.44 AZL 86.57 HCA 209.34 SNA 186.60 ECC .21522 INC 3.4260 vl 30.266

LOP 294.40 VP 25.373 GAP -9.91 AZP 92.99 TAL 13.86 TAp 223.20 RCA 146.44 APO 226.77 V2 25.986

GP -12.88 ZAL 65.00 ZAP 50.39 ETS 168.32 ZAE 75.67 ETE 175.88 ZAC •1.67 ETC 257.33 CLP 49.16

DLA 43.16 RAL 161.59 RAD 6567.5 VEL 11.616 PTH 2.04 VHp 3.982 DpA -S.82

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4124.45 -32.20 184.98 29.43 59.54 7 53 52 3524.5

2770.40 -32.19 80.7_ 29.42 59.53 14 49 28 2170.4

4124.45 -32.20 184.98 29.43 59.54 7 53 52 3524.5

2770.40 -32.19 80.79 29.42 59.53 14 49 28 2170.4

4124.45 -32.20 184.98 29.43 59.54 7 53 52 3524.5

2770.40 -32.19 80.79 29.42 59.53 14 49 28 2170.4

DIFFERENTIAL CORRECTIONS

TDE 3.9291 'IRA -.6293 TC-11.7512 8AU 2.1479

ROE .6146 RRA .0875 RC3-1.5847 FAU .29|53

FOE 4.4031FRA .4499 FC-18.6278 BSP $7160

BOE 3.9789 8RA .6354 8C311.8575 FSP 4480

RAp 160.43 ECC 1.2230

INJ 2 LAT INJ 2 LONG

-35.97 1•6.88

-35.96 72.69

-$5.97 176.88

-35.96 72.69

-35.97 176.88

-$5.96 72.69

ORBIT DETERMINATION ACCURACY

ST 6134.6 SR 958.9 SS 2364.1

CRT .9923 CRS -.9996 CST -.9941

LSA 6638.8 HSA 261.2 SSA 22.4

EL1 6208.0 EL2 117.5 ALF 8.82

MID-COURSE EXECUTION ACCURACY

SGT10679.3 SGR 1520.2 SG3 1527.2

RRT .9666 RRF .9736 RTF .9709

SG810787.0 R23 .1323 R13 .9715

S6110780.1 SG2 386.0 THA 7.84
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DATE DEC 17 1964

HELIC_ENTRIC EC441C

RL 147.20 LAL .00

RP 210.82 LAP ol.69

RC 305.746 GL 31.8•

PLAMETO(EMTR IC CONIC

C3 13.226 VHL 3.637

LNCH AZM•H LMCH TIME

57.18 6 53 24

122.81 14 I 18

51.18 8 53 24

122.81 14 I 18

57.19 6 53 24

122.81 14 I 18

FLIGHT TIM( 332.00 ARRIVAL OAT( NOV 14 1965

DISTANCE 717.294 EARTH TO MARS

LOt. 85.10 VL 33.051 GAL 2.34 AZL 88.67 HCA 210.56 SMA 186.72 ECC .21336 IHC 3.3336 VI 30.266

LOP 295.62 VP 23.415 GAP -IO.DI AZP 92.87 TAL 13.25 TAp 223.81 RCA 146.51 Apo 226.93 V2 26.015

GP -12.28 ZAL 65.72 ZAP 49.37 (78 188.45 ZA( 74.41 ET( 175.77 ZAC 72.31 ETC 257.34 CLP 48.20

DLA 42.27 RAL 162.38 RAG 6387.5 VEL 11.602 PTH 2.03 VHp 4.028 OPA -3.37 RAp 160.90 ECE 1.2177

L-I TIME INJ LAT |NJ LONG |NJRT ASC INJ AZl4TH INJ TIM( PO C$T TIM INJ 2 LAT IMJ Z LONG

4105.31 -31.78 183.00 29.44 80.51 9 I 49 3505.3 -35.43 174.67

2779.07 -31.78 81.27 2g.44 80.49 14 47 37 2179.1 -35.42 73.14

4105.31 -31.78 183.00 29.44 60.51 8 1 49 3505.3 -35.43 174.87

2779.07 -31.78 61.27 29.44 60.49 14 47 37 2179.1 -35.42 73.14

4105.31 -31.78 183.00 29.44 60.51 8 I 49 3303.3 -35.43 174.87

2779.07 -31.76 81.27 29.44 60.49 14 47 37 2179.1 -35.42 73.14

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.8730 TRA -.5813 TC-12.2216 BAU 2.1774 SG710833.0 S_ 1435.3 863 1293.3 ST 6118.8 SR 909.6 SS 2263.3

ROE .5757 RRA ,0962 RC3-1.5033 FAU .28290 RflT .9830 RRF .968_ flTF .9706 CRT .9918 CRS -.9993 CST -.9933

FOE 4.1210 FRA .5297 FC-18.5173 8SP 37739 96810947.5 R23 .1216 RI3 .9712 LSA 6582.6 HSA 262.4 SSA 23.4

80E 3.9156 8RA .5892 BC312.3137 FSP 4360 96110940.7 SG2 383.8 THA 7.27 EL1 6183.0 EL2 115.4 ALF 8.39

LAUNCH DATE DEC 17 1984

HELIOCENTRIC I_N1C

FLIGHT TIME 334.00 ARRIVAL DATE NOV 16 1965

DISTANCE 721.614 EARTH TO MARS

RL 147.20 LAL .00 LOL 83.10 VL

Rff 210.58 LAP -1.71 LOP 296.64 VP

RC 308.737 GL, 31,37 _p -11.73 ZAL

PLAN[TOCENTRIC CONIC

C3 12.923 VHL 3.593

LNCH AZMTH LNCH TIN( L-I TIN( |NJ LAT

58.44 7 2 2 4063.81 -31.34

121.58 13 58 21 2788.81 -31.33

58.44 • Z 2 4085.81 -31.34

121.38 13 59 21 2788.61 -31.33

58.44 7 2 2 4085.81 -31.34

121.58 13 58 21 2788.61 -31.33

OIFFEREMTIAL CCmRECTION8

TOE 3.8102 TRA -.5248 TC-12.6263 BAU 2.2058

ROE .3413 flRA .1050 RC3-1.4238 FAU .27408

FOE 3.8550 FRA .6154 FC-18.3371 BSP 38349

8OE 3.8564 BflA .5351 BC312.7659 FSP 4246

33.058 GAL _2.23 AZL 86.75 HCA 211.78 SMA 186.84 ECC .21551 INC 3.2475 vl 30.266

23.456 GAP -10.11 ALP 92.76 TAL 12.63 TAP 224.41 RCA 146.57 APO 227.10 V2 26.043

66.30 ZAP 48.37 ETS 168.57 ZA( 73.18 ETE 175.68 ZAC •2.90 ETC 257.34 CLP 47.27

OLA 41.40 RAL 163.22 RAO 6567.5 V(L 11.589 pTH 2.03 VHP 4.072 OpA -2.98 RAp 161.38 ECC 1.2127

INJ i_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT IMJ 2 LONG

181.02 29.54 61.43 8 10 8 3485.6 -34.88 172.87

81.82 29.34 61.42 14 43 50 2188.6 -34.87 73.67

181.02 29.34 61.43 8 10 9 3485.8 -34.88 172.87

81.82 29.54 61.42 14 45 50 2188.6 -34.87 73.67

t81.02 29.54 61.43 8 10 8 3483.6 -34.88 172.87

81.82 29.34 61.42 14 45 50 2198.6 -34.87 73.67

HID-COURSE EXI[CUT|ON ACCURACY ORBIT OETERMIMATION ACCURACY

$G711021.6 $G_ 1357.1 SG3 1262.9 ST 6100.4 SR 865.8 SS 2170.1

RRT .9386 RRF .9829 RTF .9703 CRT .9912 CRS -.9995 CST -.9928

SG811104.8 R23 .;113 RI3 .9708 LSA 6527.2 MSA 284.4 SSA 24.3

86111098.2 862 384.0 THA 6.74 EL1 6160.3 ELI 113.3 ALF 6.01

LAUNCH GATE GEC t? 1964

HELIOCENTRIC CONIC

RL 147_20 LAL .00

RP 210.34 LAp -1.72

RC 307.719 GL 30.69

PLANETOCENTRIC CONIC

C3 12.642 VHL 3.556

LNCH AZMTH LHCH TIME

59.70 7 11 7

120.30 13 57 21

39.70 7 11 7

120.30 13 37 21

59.70 • 11 7

120.30 13 37 21

FLIGHT TIME 336.00 ARRIVAL GATE NOV 18 1965

DISTANCE 725.936 EARTH TO MARS

LOL 83.10 VL 33.063 GAL 2.12 AZL 86.83 HCA 213.DD SHA 186.95 ECC .21567 INC 3.1669 vl 30.266

LOP 298.06 VP 23.496 GAP -10.20 AZP 92.66 TAL 11.99 TAp 225.00 RCA 146.63 Apo 227.27 V2 26.071

GP -11.22 ZAL 67.33 ZAP 47.41ETS 168.69 ZAE 71.98 ETE 175.60 ZkC 73.47 ETC 237.33 CLP 46.37

OLA 40.53 RAL 164.11 RAO 6567.5 VEL 11.577 PTH 2.02 VHp 4.119 DpA -2.64 RAp 161.87 ECC 1.2081

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZHTH INJ TIME PO COT TIM |NJ 2 LAT INJ Z LONG

4065.86 -30.89 179.00 29.72 62.34 8 18 33 3463.7 -34.3Z 170.84

2799.27 -30.88 82.43 29.71 62.32 14 44 ! 2199.3 -34.31 74.29

4065.66 -30.89 179.00 29.72 62.34 8 18 53 3463.7 -34.32 170.84

2799.27 -30.88 82.43 29.71 62.32 14 44 1 2199.3 -34.31 74.29

4065.66 -30.69 179.00 29.72 62.34 8 18 33 3465.7 -34.32 170.84

2799.27 -30.88 82.43 29.71 62.32 14 44 1 2199.3 -34.31 74.29

OlFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

TOE 3.7802 TRA -.4447 TC-13.0997 9AU 2.2233 86711170.1 8GR 1284.0 863 1226.1 ST 6104.6 SR 830.8 SS 2094.7

ROE .5132 flRA .1165 RC3-1.3368 FAU .26351 RRT .9324 RRF .9564 RTF .9698 CRT .9907 CRS -.9995 CST -.9919

FOE 3.6332 FRA .7359 FC-18.0459 BSP 39363 86611243.7 R23 .1033 R13 .9702 LSA 6501.6 MSA 270.6 SSA 24.7

BDE 3.8149 8RA .4598 BC313.1877 FSP 4199 86111237.0 SG2 389.0 THA 6.26 ELI 6159.9 EL2 111.8 ALF 7.68

LAUNCH DATE 0EC 17 1964 FLIGHT TIM( 338.00 ARRIVAL DATE NOV 2D 1963

HELIOCENTRIC C(_llC DISTANCE •30.269 EARTH TO MARS

RL 147.20 LAL .00 LOt. 85.10 VL 33.072 GAL 2.01 AZL 86.91 HCA 214.23 SMA 187.07 ECC .21586 1NC 3.0913 vl 30.266

RP 210,10 LAP -1.74 LOP 299.29 VP 23.533 GAP -10.29 AZP 92.36 TAL 11.34 TAP 225.57 RCA 146.69 APO 227.46 V2 26.098

RC 308.691 GL 30.44 GP -10.75 ZAL 68.21 ZAP 46.47 ETS 168.80 ZAE 70.79 ETE 175.54 ZAC 74.00 ETC 237.32 CLP 45.49

PLANETOCENTRIC CONIC

C3 12.377 VHL 3.318 DLA 39.67 RAL 165.04 RAD 6567.5 VEL 11.566 PTH 2.02 VHP 4.168 DPA -2.34 RAP 162.37 ECC 1.2037

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.97 • 20 38 4044.82 -30.42 176.96 29.97 63.21 8 28 3 3444.8 -33.73 168.78

119.03 13 55 17 2811.08 -30.41 83.18 29.97 63.19 14 42 8 2211.1 -33.74 73.00

60.97 7 20 38 4044.62 -30.42 176.96 29.97 63.21 8 28 3 3444.8 -33.75 168.78

119.03 13 55 17 2611.08 -30.41 83.16 29.97 63.19 14 42 8 2211.1 -33.74 75.00

60.97 7 20 38 4044.62 -30.42 176.96 29.97 63.21 8 28 3 3444.8 -33.75 168.78

119.03 13 35 17 2811.08 -30.41 83.18 29.97 63.19 14 42 8 2211.1 -33.74 75.00

OIFFER(NTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERHIN&TZON ACCURACY

TOE 3.7145 TRA -.3846 TC-13,5853 BAU 2.2378 SGT11341,7 SGR 1258.1 SG3 1194.g ST 6061.1 SR 792.3 SS 1991.8

ROE .4840 RRA .1230 RC3-1.2671 FAU .25356 RRT .9466 RRF .9489 RTF .g698 CRT .9903 CRS -.ggg4 CST -.gglO

FOE 3.3736 FRA .8019 FC-17.8750 BSP 39740 SG811406.9 R23 .0929 R13 .96gg LSA 6423.2 H$A 271.0 8SA 25.8

80( 3.7439 6RA .4038 BC313.6443 FSP 4045 S6111400.2 SG2 390.3 THA 5.81 EL1 6111.7 EL2 109.4 ALF 7.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 340.00 ARRIVAL DATE MOV 22 13S5

HELIOCENTRIC C(3_llC DISTANCE ?34.606 EARTH TO MARS

RL 147.20 LAL .DO LO_ 85.10 VL 53.079 GAL 1.89 AZL 96.98 HCA 215.46 SMA 187.20 ECC .21607 |NC 3.0201 Vl 30.256

RP 20R.68 LAP -1.75 LOP 300.52 VP 2].574 GAP -10.58 AZP 92.46 TAL 10.68 TAp 226.14 RCA 146.75 APO 227.64 VZ 26.124

RC 309.654 GL ]0.01GP -10.31 ZAL 69.15 ZAP 45.56 ETS 166.91 ZAIE 69.63 ET( 175.48 ZAC 74.51ETC 257.31CLP 44.6]

PLANETOCEMTR|C CONIC

C3 12.129 VML ].493 DLA 38.92 RAL 166.01RAD 6567.5 VEL 11.555 PTH 2.02 VHp 4.219 DPA -2.08 RAp 162.88 ECC 1.1996

LNCH AZNTH LNCM TIME L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM ZNJ 2 LAT INJ 2 LONG

62.26 7 30 40 4023.04 -29.95 174.86 30.30 64.06 8 37 43 3423.0 -]3.17 166.68

117.74 13 53 2 2824.28 -29.93 94.01 30.29 64.04 14 40 7 2224.3 -]3.16 75.8]

62.26 • SO 40 4023.04 -29.95 174.66 30.39 64.06 8 37 4] 3423.0 -]3.17 166.68

117.74 13 53 2 2824.26 -29.93 84.01 30.29 64.04 14 40 7 2224.3 -3].16 75.83

62.26 7 30 40 4023.04 -29.95 174.86 30.30 64.06 8 37 43 342].0 -]3.17 166.68

117.74 15 53 2 2624.28 -29.93 84.01 30.29 64.04 14 40 7 2224.3 -3].16 75.83

DIFFERENTIAL C(3RRECTION8 MID-CoURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 3.6493 TRA -.3164 TC-14.0667 BAU 2.2893 _W, T11510.5 ST_ 1157.4 $63 1163.4 ST 6014.1 SR 758.3 S] 1892.5

RD( .4580 RRA .1296 RC3-1.1966 FAU .24752 RRT .9396 RRF .9404 RTF .9694 CRT .9698 CRS -.9993 CST -.9900

FOE 3.1300 FRA .8712 FC-17.6665 BSP 40170 SG911568.5 R23 .0827 R13 .9697 LSA 6344.4 NSA 271.9 SSA 26.6

BOE S.6779 6RA .3419 8C314.1177 FSP 3905 S6111561.8 SG2 393.6 THA 5.41 EL1 6060.8 EL2 107.0 ALF 7.12

LAUqCH DATE DEC 17 1964 FLIGHT TIME 342.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CONIC DISTANCE 738.946 EARTH TO MARS

RL 147.20 LAL .DO LOt, 85.10 VL 33.086 GAL 1.77 AZL 87.05 HCA 216.69 SMA 187.32 ECC .21629 IMC 2.9530 Vl 30.266

RP 209.66 LAP -1.76 LOP 301.75 VP 23.612 GAP -10.47 AZP 92.37 TAL 10.01 TAp 226.70 RCA 146.60 APO 227.84 v2 26.149

RC ]10.607 64. 29.60 GP -9.89 ZAL 70.13 ZAP 44.68 ETS 169.01ZAE 68.49 ET( 175.44 ZAC 74.99 ETC 257.28 CLP 43.80

PLANI[TOCENTRIC CONIC

C] 11.897 VHL S.449 OLA 37.96 RAt. 167.03 RAD 6567.5 VEL 11.545 PTH 2.02 VHP 4.271DpA -1.85 RAp 16].41ECC 1.1958

LNCH AZMTH LNCM TIM( L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( POCST TIM INJ 2 LAT INJ 2 LONG

65.59 • 41 13 4000.20 -29.45 172.70 30.69 64.88 8 47 54 3400.2 -32.57 164.52

116.41 13 50 36 2836.98 -29.44 64.95 30.66 64.87 14 37 55 2239.0 -32.56 76.77

63.59 • 41 13 4000.20 -29.45 172.70 30.69 64.88 8 47 54 3400.2 -32.57 164.52

116.41 1] 50 36 2838.98 -29.44 84.95 30.68 64.87 14 37 55 2239.0 -32.56 76.77

6].59 7 41 13 4000.20 -29.45 172.70 30.69 64.88 8 47 54 3400.2 -32.57 164.52

116.41 13 50 36 2836.98 -29.44 84.95 30.68 64.87 14 37 55 2239.0 -32.56 76.77

DIFFERENTIAL CORRECTIONS M|D-COURSE EXECUT|ON ACCURACY ORBIT DETERM|NATION ACCURACY

TOE 3.5848 TRA -.2387 TC-14.5352 BAU 2.3188 SGT11672.7 SGR 1101.2 SG3 1131.4 ST 5964.3 SR 727.7 $S 1796.3

ROE .4346 RRA .1364 RC3-1.1306 FAU .23929 RRT .9318 RRF .9308 RTF .9691 CRT .9895 CRS -.9991CST -.9887

FOE 2.9002 FRA .9453 FC-17.4131 631P 40659 Sr.e811724.5 R23 .0735 R13 .9694 LSA 6265.3 MSA 273.7 SSA 27.7

• BD( ].6111BRA .2749 BC314.5791FSP 3778 S61|1717.6 SG2 398.1 •HA 5.03 EL1 6007.7 EL2 104.5 ALF 6.89

LAUNCH OATE DEC 17 1964 FLIGHT TIME ]44.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .0O

RP 209.44 LAP -1.78

RC ]11.551 GL 29.20

PLANETOCENTR|C CONIC

C3 11.660 VNL 3.418

LNCH AZMTH LNCH TIME

64.96 7 52 26

115.04 1] 47 50

64.96 7 52 26

115.04 13 47 50

64.96 • 52 26

115.04 13 47 50

DIFFERENTIAL CORRECTIONS

TDE ].5195 TRA -.1541 TC-14.9982 BAU 2.3478

RD( .4141RRA .1430 RC3-1.DG44 FAU .23109

FOE 2.6852 FRA 1.0193 FC-17.1294 6SP 41146

8DE ].54]8 6RA .2102 0C315.0359 FSP 5652

DISTANCE 743.295 EARTH TO MARS

LOL 85.10 VL 33.093 GAL 1.66 AZL 87.11HCA 217.92 ]HA 167.45 ECC .21654 INC 2.6895 vl ]0.266

LOP 302.99 Vp 23.649 GAP -10.56 AZP 92.28 TAL 9.32 TAp 227.25 RCA 146.86 Apo 226.03 V2 26.174

GP -9.51ZAL 71.16 ZAP 43.82 ET9 169.11ZAE 67.38 ETE 175.40 ZAC 75.46 ETC 257.26 CLP 42.$9

DLA 37.10 RAL 168.09 RAD 6567.4 VEL 11.535 PTH 2.01VHp 4.324 DpA -1.67 RAp 16].94 ECC 1.1922

L-I T|ME INJ LAT |N_LONG INJ RT ASC INJ AZMTH |NJ TIME POCST TIM INJ 2 LAT |NJ 2 LON6

3975.93 -29.93 170.45 31.14 65.69 B 56 42 3375.9 -31.95 162.27

2655.52 -28.92 86.03 31.14 65.68 14 35 26 2255.5 -]1.94 77.85

3975.93 -28.93 170.45 31.14 65.69 6 58 42 3375.9 -31.95 162.27

2855.52 -28.92 86.03 31.14 65.68 14 35 26 2255.5 -31.94 77.85

3975.93 -28.93 170.45 31.14 65.69 8 58 42 3375.9 -31.95 162.27

2855.52 -28.92 86.03 31.14 65.68 14 35 26 2255.5 -31.94 77.85

MID-COURSE ExECUT|ON ACCURACY ORBIT DETERNINATION ACCURACy

$GTl1832.7 SIR 1049.6 9G3 1099.5 ST 5909.4 SR •00.4 SS 1704_0

RRT .9225 RRF .9200 RTF .9689 CRT .9892 CRS -.9989 CST -.9572

561911879.2 R23 .0650 R13 .9691 LSA 6183.7 MSA 275.9 SSA 28.6

S6111872.3 362 405.7 THA 4.68 ELI 5949.9 EL2 101.9 ALF 6.69

LAUNCH DATE DEC 17 1964 FL|GHT TIME 346.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC DXSTANCE 747.646 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 35.100 GAL 1.53 AZL 87.17 HCA 219.16 SNA 187.57 ECC .21680 INC 2.8293 vl 30.266

RP 209.24 LAp -1.79 LOP 304.23 VP 23.686 GAP -10.64 AZP 92.19 TAL 8.62 TAp 227.78 RCA 146.91 APO 228.24 V2 26.198

RC ]12.486 GL 28.82 GP -9.15 ZAL 72.25 ZkP 42.99 ETS 169.20 ZAE 66.28 ETE 175.36 ZAC 75.90 ETC 257.2] CLP 42.20

PLANETOCENTRIC CONIC

C] 11.477 VHL 3.388 DLA 36.24 RAL 169.19 RAD 6567.4 VEL 11.527 PTH 2.01VHP 4.379 DpA -1.51 RAp 164.49 ECC 1.1889

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIN( POCST TIM |NJ 2 LAT |NJ 2 LONG

66.58 8 4 22 3949.96 -28.40 168.08 31.66 66.48 9 10 12 3350.0 -51.]2 159.91

11].62 13 44 40 2874.19 -28.39 87.26 31.66 66.47 14 32 34 2274.2 -31.31 79.09

66.]8 8 4 22 3949.96 -28.40 168.08 ]1.66 66.48 9 10 12 ]350.0 -51.]2 159.91

113.62 1] 44 40 2874.19 -28.39 87.26 31.66 66.47 14 52 34 22•4.2 -31.31 79.09

66.38 8 4 22 3949.96 -28.40 168.08 31.66 66.48 9 10 12 3]50.0 -]1.32 159.91

115.62 1] 44 40 2874.19 -28.39 87.26 31.66 66.47 14 ]2 34 2274.2 -31.]1 79.09

D|FFERENTIAL CORRECTIONS MID-COURSE EXECUTXON ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.4521TRA -.0622 TC-15.4508 BAU 2.3757 SGT11987.4 5f_ 1001.7 SG3 1067.3 ST 5847.0 SR 675.4 SS 1611.7

ROE .]953 RRA .1495 RC3 -.9992 FAU .22289 RRT .9118 RRF .9078 RTF .9685 CRT .9890 CRS -.9985 CST -.9854

FOE 2.4•7] FRA 1.0949 FC-16.8115 BSP 4168] Sr_912029.2 R25 .0574 R13 .9687 LSA 6096.1MSA 278.9 SSA 29.5

BOE ].4747 8RA .1619 BC315.4831FSP 3536 SG112022.2 SG2 410.1THA 4.]6 EL1 5885.1 EL2 99.1 ALF 6.52
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE DEC 17 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 209.04 LAP -1.80

RC 313.411 GL 28.43

PLANETOCENTRIC CONIC

C3 11.288 VNL 3.360

LNCM A Z14_H LNCH TIME

67.87 8 17 9

112.13 13 40 56

67.87 8 17 9

112.13 13 40 36

67.87 8 17 9

112.13 13 40 56

DIFFERENTIAL CORRECTION8

TOE 3.3807 TRA .0352 TC-13.9000 8AU 2.4037

ROE .3781 RRA .1335 RC3 -.9363 FAU .21493

FOE 2.2783 FRA 1.1652 FC-16.4837 834P 42168

BDE 3.4018 8RA .1394 6C313.9275 FSP 3417

DISTANCE 752.001 EARTH TO MARS

LOL 85.10 VL 33.108 GAL 1.41 AZL 87.23 HCA 220.40 SMA 187.70 ECC .21709 INC 2.7721 vl 30.266

LOP 305.47 VP 23.721 GAp -10.73 AZP 92.11TAL 7.91 TAp 228.31RCA 146.95 Apo 228.43 v2 26.221

GP -8.81 ZAL 73.38 ZAP 42.19 ETS 169.29 ZAE 65.20 ETE 175.34 ZAC 78.33 ETC 257.19 CLP 41,43

DLA 35.36 RAL 170.32 RAO 6567.4 VEL 11.519 pTH 2.01VHp 4.434 DpA -1.39 RAp 165.05 ECC 1.1858

L-I TIME INJ LAX [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3921.87 -27.84 165.57 32.24 67.26 9 22 30 3321.9 -30.67 157.41

2895.40 -27.83 88.69 32.23 67.25 14 29 11 2295.4 -30.66 80.52

3921.87 -27.84 165.57 32.24 67.26 9 22 30 3321.9 -30.67 157.41

2893.40 -27.83 88.69 32.23 67.25 14 29 11 2295.4 -30.66 80.52

3921.87 -27.84 165.57 32.24 67.26 9 22 30 3321.9 -30.67 157.41

2895.40 -27.83 88.69 32.23 67.25 14 29 11 2295.4 -30.66 80.52

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT12140.6 _GR 957.8 SG3 1035.8 ST 5774.1 3R 632.4 $S 1520.0

RRT .8999 RRF .8941RTF .9682 CRT .9890 CR$ -.9979 CST -.9831

S6812178.3 R23 .0500 R13 .9684 LSA 5999.7 MSA 281.7 $SA 30.3

S6112171.2 SG2 416.7 THA 4.07 EL1 5810.1 EL2 96.0 ALF 6.38

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 350.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CC_IC

RL 147.20 LAL .00 LO4. 85.10 VL

RP 208.83 LAP -1.81 LOP 306.71VP

RC 314.329 GL 28.09 GP -8.49 ZAL

PLANETOCENTRIC CONIC

C3 11.114 VHL 3.334

LNCH AZMTH LNCH TIME

69.45 8 30 36

110.35 13 38 28

69.45 8 30 56

110.55 13 36 28

69,45 8 30 56

110.55 13 36 28

DIFFERENTIAL CORRECTION3

TDE 3.3079 TRA .1409 TC-16.3335 BAU 2.4303

RDE .3628 RRA .1814 RC3 -.8736 FAU .20683

FOE 2.0911 FRA 1.2371 FC-18.1119 BSP 42686

BDE 3.3277 BRA .2142 BC316.3568 FSP 3303

DISTANCE 756.361 EARTH TO MARS

33.113 GAL 1.28 AZL 87.28 HCA 221.64 SMA 187.83 ECC .21741 INC 2.7176 vl 30.266

23.756 GAP -10.81 AZP 92.03 TAL 7.18 TAp 228.82 RCA 147.00 APO 228.67 v2 26.243

74.56 ZAp 41.40 ETS 169.37 ZAE 64.14 ETE 175.31 ZAC 76.74 ETC 257.15 CLP 40.68

DLA 34.48 RAL 171.49 RAD 6367.4 VEL 11.511PTH 2.01VHp 4.491DpA -1.29 RAp 165.63 ECC 1.1829

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3891.09 -27.27 162.88 32.87 68.03 9 35 47 3291.1 -30.00 134.73

2919.74 -27.26 90.34 32.87 68.01 14 25 8 2319.7 -29.99 82.19

3891.09 -_7.27 162.88 32.87 68.03 9 35 47 3291.1 -30.00 134.73

2919.74 -27.26 90.34 32.87 68.01 14 25 8 2319.7 -29.99 82.19

3891.09 -27.27 162.88 32.87 68.03 9 35 47 3291.1 -30.00 134.73

2919.74 -27.26 90.34 32.87 68.01 14 25 8 2319.7 -29.99 82.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T12288.4 SGR 917.2 $63 1003.8 ST 5693.2 SR 631.9 S$ 1432.0

RRT .8861RRF .8789 RTF .9679 CRT .9891CRS -.9969 CST -.9804

S6812322.8 R23 .0438 RI3 .9680 LSA 5899.4 MSA 285.4 SSk 31.1

86112315.3 SG2 424.2 THA 3.79 EL1 5729.4 EL2 92.5 ALF 6.26

LAUNCH DATE DEC 17 1964 FLIGHT TIME 352.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85.10 VL

RP 206.67 LAP -1.81 LOP 307.95 VP

RC 313.238 GL 27.73 GP -8.19ZAL

FLANE TOCENTR IC CONIC

C3 10.953 VHL 3.310

LNCH AZNTH LNCH TIME

71.14 8 45 56

108.86 13 31 3

71.14 8 4536

108.86 13 31 3

110.00 14 28 27

110.00 12 49 44

DIFFERENTIAL CORRECTIONS

TOE 3.2323 TRA .2523 TC-16.7597 BAU 2.4570

RDE .3489 RRA .1667 RC3 -.8136 FAU .19912

FOE 1.9121 FRA 1.3029 FC-13.?388 8SP 43207

8DE 3.2311 BRA .3024 8C316.7794 FSP 3192

DISTANCE 760.724 EARTH TO MARS

33.123 GAL 1.15 AZL 87.33 HCA 222.89 SMA 187.96 ECC .21774 INC 2.6657 vl 30.266

23.790 GAP -10.69 AZP 91.95 TAL 6.44 TAp 229.32 RCA 147.04 Apo 228.89 V2 28.264

73.79 ZAP 40.64 ETS 169.45 ZAE 83.10 ETE 175.29 ZAC 77.14 ETC 257.11 CLP 39.95

OLA 33.59 RAL 172.70 RAD 6567.4 VEL 11.504 pTH 2.00 VHP 4.549 OpA -1.22 RAp 166.21 ECC 1.1803

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

3857.01 -26.67 159.93 33.57 68.79 9 50 13 3257.0 -29.31 151.82

2947.84 -28.66 92.26 _3.56 68.77 14 20 13 2347.8 -29.30 84.13

3837.01 -26.67 159.95 33.57 68.79 9 50 13 3257.0 -29.31 151.82

2947.84 -26.66 92.26 33.56 68.77 14 20 13 2347.8 -29.30 84.13

2778,43 -30.41 80.53 35.02 73.58 15 12 43 2178.4 -32.36 71.87

3074.41 -23.03 100.35 31.82 64.02 13 40 59 2474.4 -26.33 92.75

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12435.9 SGR 880.3 563 973.0 ST 5608.0 SR 613.1 $S 1345.3

RRT .8711 RRF .8623 RTF .9676 CRT .9894 CR$ -.9934 CST -.9771

S6812467.0 R23 .0374 R13 .9677 LSA 5792.3 MSA 288.7 $SA 31.9

S6112459.3 SG2 431.5 THA 3.53 EL1 5640.7 EL2 88.7 ALF 6.18

LAUNCH DATE DEC !7 1964 FLIGHT TIME 354.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CC_IC DISTANCE 765.090

RL 147.20 LAL .00 LOL 85.10 VL 33.130 GAL 1.02 AZL 87.38 HCA

RP 208.49 LAp -1.82 LOP 309.20 Vp 23.823 GAP -10.97 AZP 91.88 TAL

RC 316.140 GL 27.38 GP -7.91 ZAL 77.07 ZAF 39.90 ETS 169.53 ZAE

PLA_TOCENTR 1C CONIC

C3 10.806 VHL 3.287 DLA 32.68 RAL 173.93 RAD 6367.4 VEL 11.498 PTH

LNCH AZI4TH LNCH TIME L-] TIME INJ LAT

72.97 9 2 29 3818.41 -26.05

107.03 13 24 24 2980.91 -26.03

72.97 9 2 29 3818.41 -26.03

107.03 13 24 24 2980.91 -26.03

110.00 14 59 36 2687.63 -31.97

110.00 12 26 27 3139.68 -20.40

DIFFERENTIAL CCRRECTIONS

TOE 3.1324 TRA .3681 TC-17.1746 BAU 2.4836

ROE .3363 RRA .1716 RC3 -.7348 FAU .19151

FOE 1.7401 FRA 1.3636 FC-15.3426 BSP 43714

BDE 3.1703 BRA .4062 BC317.1912 FSP 3087

EARTH TO MARS

224.13 SMA 188.10 ECC .21810 INC 2.6160 Vl 30.266

5.69 TAP 229.82 RCA 147.07 APO 229.12 V2 26.285

62.08 ETE 175.28 ZAC 77.32 ETC 257.07 CLP 39.23

2.00 VHp 4.608 DpA -1.18 RAp 166.81ECC 1.1778

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

156.71 34.31 69.54 10 6 7 3218.4 -28.59 148.59

94.35 34.31 69.52 14 14 5 2380.9 -28.58 86.43

156.71 34.31 69.54 10 6 7 3218.4 -28.39 148.59

94.55 34.31 69.52 14 14 5 2380.9 -28.58 86.43

73.94 36.34 77.21 15 44 24 2087.6 -33.40 65.00

105.56 31.54 61.95 13 19 7 2539.7 -23.98 98.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT12580.5 SGR 846.2 SG3 942.2 ST 5309.6 SR 593.9 $5 1259.4

RRT .8543 RRF .8438 RTF .9674 CRT .9898 CR$ -.9932 CST -.9731

SGB12608.9 R23 .0315 R13 .9674 LSA 5675.5 MSA 292.2 SSA 32.8

$0112601.3 SO2 439.1 THA 3.29 EL1 5541.1 EL2 84.4 ALF 6.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1944)

LAUNCH DATE DEC 17 1964 FLIGHT TIrE 356.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 208.32 LAP -1.83

RC 317.0S5 GL 27.03

PLANETOCENTRIC CONIC

C3 10.674 VHL 3.267

LNCH AZMTH LNCH TIM(

75.00 9 21 2

105.00 13 15 57

75.00 9 21 2

105.00 13 15 57

110.00 15 25 T

110.00 12 11 2

DIFFERENTIAL C_RRECTIONS

TOE 3.0699 TflA .4933 TC-17.STS1BAU 2.5096

ROE .3250 RRA .1764 RC3 -.6971FAU .18397

FOE 1.5766 FRA 1.4253 FC-14.9219 BSP 44231

BDE 3.0871BRA .5239 BC317.5869 FSP 2983

DISTANCE 769.460 EARTH TO MARS

LOL 85.10 YL 55.138 GAL .88 AZL 87.45 HCA 2Z5.58 SMA 188.23 ECC .21849 INC 2.5695 vl 50.26E

LOP 510.45 VP 25.855 GAp -11.05 AZP 91.80 TAL 4.92 TAp 250.50 RCA 147.11 APO 229.36 vZ 26.504

GP -7.65 ZAL 78.39 ZAP 59.17 ETS 169.59 ZAE 61.08 ETE 175.27 ZAC 77.90 ETC 257.02 CLP $8.$4

DLA 31.75 RAL 175.20 RAD 6567.4 VEL 11.492 PTH Z.00 VHP 4.668 DpA -1.16 RAp 167.42 ECC 1.1757

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

5775.81 -25.40 153.05 55.11 70.27 10 Z5 56 3173.8 -27.85 144.95

3020.48 -25.39 97.30 55.11 70.26 14 6 18 2420.5 -27.84 89.20

3773.81 -25.40 153.05 55.11 70.27 10 25 56 3173.8 -27.85 144.95

3020.48 -25.39 97.30 35.I1 70.26 14 6 18 2420.5 -27.84 69.20

2619.95 -32.88 68.66 37.38 80.08 16 8 47 2019.9 -53.90 59.78

3222.34 -10.35 109.27 31.65 60.64 13 4 45 2622.3 -22.11 102.16

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712722.7 SGR 915.2 SG3 911.7 ST 5403.5 SR 580.4 SS 1176.5

RRT .8557 flRF .8237 RTF .9671 CRT .9904 CRS -.9900 CST -.9679

_k_12748.8 R23 .0265 R13 .9671 LSA 5552.5 MSA 296.6 SSA 35.5

64_112741.0 SG2 447.0 THA 3.07 ELI 5434.0 EL2 79.7 ALF 6.07

LAUNCH DATE DEC 17 1964 FLIGHT TIME 356.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC DISTANCE 773.833 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL $3.145 GAL .74 AZl. 87.48 HCA 226.63 SMA 188.37 ECC .21891 INC 2.5228 vl 50.266

RP 208.16 LAp -1.83 LOP 311.70 VP 23.887 GAp -11.15 AZP 91.73 TAL 4.14 TAp 230.77 RCA 147.13 APO 229.60 V2 26.323

RC 317.924 GL 26.66 GP -7.40 ZAL 79.76 ZAP 38.47 ETS 168.66 ZN[ 60.09 ET( 175.26 ZAC 78.26 ETC 256.98 CLP 37.86

PLAN(TOCENTRIC CONIC

C3 10.555 VHL 3.249 DLA $0.81RAL 176.50 RAD 6567.4 VEL 11.487 pTH 2.00 VHp 4.728 DpA -1.16 RAp 168.04 ECC 1.1757

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

77.32 9 42 30 3720.24 -24.75 148.75 35.87 71.01 10 44 31 3120.2 -27.09 140.66

102.68 13 4 49 3069.52 -24.71 100.74 35.86 70.99 13 55 59 2469.5 -27.08 92.66

77.32 9 42 30 3720.24 -24.75 148.75 35.97 71.01 10 44 31 3120.2 -27.09 140.66

102.68 13 4 49 3069.52 -24.71 100.74 35.96 70.99 13 55 59 2469.5 -27.08 92.66

110.00 15 47 17 2562.46 -$3.47 64.48 38.31 82.$1 16 29 59 1962.5 -34.15 55.30

110.00 11 59 13 3275.30 -16.55 112.$3 31.96 59.66 12 55 48 2675.3 -20.46 105.$8

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9534 TRA .6225 TC-17.9571BAU 2.5356 SGT12865.1 S_R 787.0 SG3 881.9 ST 5286.9 SR 566.3 SS 1095.4

RDE .3146 RRA .1807 RC3 -.6411FAU .17669 RRT .8156 _ .8019 RTF .9668 CRT .9912 CRS -.9852 CST -.9616

FOE 1.4208 FRA 1.4803 FC-14.4524 BSP 44699 $_12887.1R23 .0214 R13 .9669 LSA 5420.5 HSA 300.9 SSA 54.3

BIDE 2.9999 BRA .6482 BC317.966§ FSP 2870 $6112879.1 SG2 454.8 THA 2.86 ELI 5316.6 EL2 74.4 ALF 6.06

LAUNCH DATE DEC 17 1964 FLIGHT TIHE 360.00 ARRIVAL DATE DEC 12 1965

HEL|OCEN7RIC CONIC DISTANCE 778.209 EARTH TO MARS

RL 147.20 LAL .00 LOt. 85.10VL 33.153 GAL .60 AZL 87.52 HCA 227.88 SHA 188.51ECC .21935 IHC 2.4790 vl S0.266

RP 208.01 LAP -1.84 LOP 312.95 VP 23.917 GAP -11.21AZP 91.66 TAL 5.55 TAp 251.25 RCA 147.16 APO 229.85 V2 26.341

RC 318.808 GL 26.35 GF -7.16 ZAL 81.18 ZAP 37.78 ETS 169.72 ZAE 59.12 ETE 175.25 ZAC 78.61ETC 256.93 CLP 37.20

PLAMETOCENTRIC CONIC

C3 10.431VHL S.253 DLA 29.85 RAL 177.82 RAD 6567.4 VEL 11.482 pTH 2.00 VHp 4.790 DpA -1.18 RAp 168.67 ECC 1.1720

LMCH AZMTH LMCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ Z LAX INJ 2 LONG

80.13 10 8 42 3651.78 -24.03 14_.$7 36.88 71.75 11 9 35 $051.8 -26.30 135.31

99.87 12 49 12 3133.98 -24.02 _5.30 36.67 71.72 15 41 26 2554.0 -26.29 97.24

100.00 13 3 21 3086.78 -24.92 102.25 37.19 72.93 13 54 50 2488.8 -27.02 94.08

100.00 12 37 13 3172.21 -23.13 107.81 36.54 70.52 15 50 6 2572.2 -25.58 99.86

110.00 16 7 29 2511.00 -33.85 60.51 39.19 84.93 16 49 20 1911.0 -34.18 51.28

110.00 11 49 35 3322.76 -14.90 115.0t 32.43 56.87 12 44 58 2722.8 -18.91 198.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 2.8911 TRA .7567 TC-18.3241 BAU 2.5616 SGT13001.1 SGR 761.1 SG3 852.5 ST 5157.2 SR 555.1 SS 1014.9

ROE .3054 RRA .1847 RC$ -.5865 FAU .16956 RRT .7935 RRF .7782 RTF .9665 CRT .9922 CRS -.9780 CST -.9552

FOE 1.2685 FRA 1.5339 FC-14.0455 6SP 45217 _13023.4 RZ3 .0170 R13 .9665 LSA 5276.2 MSA 306.3 SSA 35.1

BOE 2.9072 BRA .7609 6C318.3335 F_P 2780 S6115015.1 SG2 462.7 THA 2.66 EL1 5186.4 EL2 68.7 ALF 6.08

LAUNCH DATE DEC 17 1964 FLIGHT TINE $62.00 ARRIVAb DATE DEC 14 1965

HELIOCENTRIC C_kilC DISTANCE 782.586 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 33.161 GAL .46 AZL 87.56 HCA 229.13 SIAA 188.64 ECC .21982 INC 2.4568 vl S0.266

RP 207.86 LAP -1.84 LOP 314.21 VP 23.946 GAP -11.29 AZP 91.59 TAL 2.54 TAp 231.68 RCA 147.18 APO 230.11 V2 26.357

RC 319.685 GL 25.97 GP -6.94 ZAL 82.63 ZAP 37.12 ETS 169.77 ZAE 58.17 ETE 175.24 ZAC 78.96 ETC 256.88 CLP 36.55

PLAN(TOCENTRIC CONIC

CS 10.362 VHL 3.219 DLA 28.87 RAL 179.17 RAD 6567.4 VEL 11.478 PTH 2.00 VHP 4.853 DpA -1.23 RAP 169.31 ECC 1.1705

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ L.(_IG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

64.10 10 45 24 3549.49 -23.30 135.56 37.83 72.45 11 44 33 2949.5 -25.48 127.52

95.90 12 23 15 3252.81 -23.29 112.35 37.83 72.44 13 17 8 2632.8 -25.48 104.31

100.00 14 1 6 2918.45 -27.79 90.42 39.12 78.51 14 49 45 2518.5 -29.09 81.66

100.00 11 50 14 5339.09 -18.95 118.44 36.09 66.44 12 45 53 2739.1 -21.98 110.95

110.00 16 26 23 2463.59 -34.07 56.85 40.05 87.10 17 T 26 1663.6 -34.10 47.58

110.00 11 41 27 3366.71 -13.34 117.46 33.02 58.23 12 37 34 2766.7 -17.44 110.75

DIFFERENTIAL CCI_RECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.7964 TRA .9024 TC-18.6652 BAU 2.5868 SG713135.5 SGR 737.9 SG3 823.7 ST 5020.5 SR 541.5 SS 938.9

ROE .2973 RRA .1884 RC3 -.5334 FAU .16264 RRT .7699 RRF .7529 RTF .9662 CRT .9932 CR9 -.9678 CST -.9426

FOE 1.1255 FRA 1.5834 FC-13.5880 BSP 45687 S6813136.2 R23 .0126 R13 .9662 LSA 5126.6 MSA 312.1 SSA 35.8

BDE 2.8121 BRA .9219 6C316.6728 FSP 2673 56113147.8 SG2 470.4 THA 2.48 EL1 5049.2 ELI 62.5 ALF 6.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC ' It't)4 FLIGHT TIME 364.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CCJAIC

RL 147.20 LAL .OO

RP 207.73 LAP -1.83

RC 320.558 GL 25.61

PLANETOCENTR IC COtIIC

C3 10,289 VHL 3.208

LNCH AZMTH LNCH TIME

90.00 12 23 34

90.00 10 5E 2

100.00 14 33 4

100.00 11 28 13

110.00 16 44 20

110.00 11 34 26

DIFFERENTIAL CCRRECTION8

TOE 2.6984 TRA 1.0333 TC-18.9798 BAU 2.6115

ROE .2901 RRA .1919 RC3 -.4810 FAU .15572

FOE .9899 FRA 1.6328 FC-13.1032 BSP 46157

BOE 2.7140 BRA 1.0706 DC318.8857 FSP 2580

DISTANCE 786.966 EARTH TO MARS

L_L 85.10 VL 33.169 GAL .31AZL 87.60 HCA 230.38 SMA 188.78 ECC .22033 INC 2.5961 Vl 50.266

LOP 315.46 VP 23.975 GAp -11.37 AZP 91.53 TAL 1.72 TAp 232.11 RCA 147.19 APO 230.38 V2 26.373

GP -6.73 ZAL 84.14 ZAP 36.47 ET8 169.83 ZAE 57.23 ETE 175.24 ZAC 79.29 ETC 256.83 CLP 35.93

DLA 27.88 RAL 180.34 RAD 6567.4 VEL 11.475 PTH 1.99 VHp 4.917 DpA -1.29 RAp 169.97 ECC 1.1693

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3247.46 -25.41 114.05 39.67 77.06 13 17 41 2647.5 -26.94 105.72

3531.98 -19.74 132.95 37.82 69.28 11 54 54 2932.0 -22.38 125.27

2829.97 -28.82 84.05 40.39 81.71 15 20 14 2230.0 -29.67 75.35

3424.89 -16.54 123.63 36.39 64.74 12 26 18 2824.7 -19.81 116.38

2419.14 -34.17 53.56 40.89 89.15 17 24 39 1818.1 -33.91 44.12

3408.29 -11.84 119.75 33.73 57.70 12 31 15 2808.3 -16.02 113.13

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

$GT1326T.O SGR 717.0 SG3 795.0 ST 4875.9 SR 531.1 ss 867.5

RRT .7443 RRF .7259 RTF .9657 CRT .9944 CRS -.9331CST -.9287

$G813286.3 R23 .0093 R13 .9657 LSA 4970.4 MSA 319.4 SSA 36.5

S6113277.7 SG2 478.5 THA 2.31 ELI 4904.4 EL2 53.9 ALF 6.18

LAUNCH DATE DEC 17 1964 FLIGHT TIME 386.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC C(_IIC

RL 147.20 LAL .00

RP 207.60 LAP -1.83

RC 321.425 GL 25.23

PLANETOCENTRIC CONIC

C3 10.231VHL 3.199

LNCH AZMTH LNCH TIME

90.00 13 4 37

90.00 10 25 47

100.00 14 _9 18

100.00 11 14 7

110.00 17 1 36

110.00 11 28 18

DIFFERENTIAL C_RRECTIONS

TDE 2.5915 TRA 1.2020 TC-19.2789 BAU 2.6375

RDE .2832 RRA .1937 RC3 -.4307 FAU .14913

FOE .8500 FRA 1.6333 FC-12.8197 BSP 46633

DOE 2.6069 BRA 1.2175 8C319.2837 FSP 2463

DISTANCE 791.347 EARTH TO MARS

LOL 85.10 VL 33.177 GAL .16 AZL 87.64 HCA 231.65 SMA 188.95 ECC .22088 INC 2.3567 vl 30.266

LOP 316.72 VP 24.002 GAp -11.45 AZP 91.46 TAL .89 TAp 232.34 RCA 147.20 APO 230.65 V2 26.388

GP -6.55 ZAL 83.88 ZAP 35.83 ETS 169.88 ZAE 56.30 ETE 175.23 ZAC 79.62 ETC 256.78 CLp 35.31

DLA 26.86 RAL 181.94 RAD 6567.4 VEL 11.473 pTH 1.99 VHp 4.981 DpA -1.57 RAp 170.63 ECC 1.1684

L-I TIME INJ LAX INJ LONG INJ RT ASC [NJ AZIATH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3128.28 -26.96 105.67 41.17 80.99 13 57 3 2528.3 -27.93 97.14

3648.89 -16.76 140.23 38.01 86.84 11 26 36 3048.9 -19.75 132.84

2759.62 "-29.40 78.90 41.53 84.36 15 45 18 2159.6 -29.87 70.13

3492.78 -14.52 127.70 38.93 63.58 12 12 19 2892.8 -17.95 120.59

2376.94 -34.17 50.06 41.73 91.10 17 41 13 1776.9 -33.64 40.86

3448.22 -10.37 121.91 34.32 57.25 12 25 47 2848.2 -14.62 115.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13396.9 $GR 696.1 SG3 763.6 ST 4712.9 SR 520.6 SS 789.9

RRT .7176 RRF .6952 RTF .9658 CRT .9955 CRS -.9320 CST -.9108

SG813414.9 R23 .0018 R13 .9658 LSA 4795.8 MSA 323.4 SSA 37.3

S6113406.2 SG2 484.5 THA 2.14 ELI 4741.3 EL2 49.0 ALF 6.28

LAUNCH OATE DEC 17 1964 FLIGHT TIME 368.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CONIC DISTANCE 795.733 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 35.185 GAL .01AZL 87.68 HCA 232.90 3MA 189.07 ECC .22143 INC 2.3187 vl 30.266

RP 207.48 LAP -1.85 LOP 317.98 VP 24.029 GAP -11.33 AZP 91.40 TAL .05 TAp 232.95 RCA 147.20 APO 230.83 v2 26.402

RC 322.286 GL 24.8? GP -6.34 ZAL 67.26 ZAp 35.22 ETS 169.92 ZAE 55.39 ETE 175.23 ZAC 79.95 ETC 256.73 CLP 34.71

PLANETOCENTRIC CONIC

C3 10.189 VHL 5.182 DLA 25.83 RAL 183.35 RAD 8587.4 VEL 11.471PTH 1.99 VHp §.047 DpA -1.47 RAp 171.31ECC 1.1677

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 55 1 3043.43 -27.70 99.72 42.42 83.88 14 23 47 2445.4 -28.26 91.10

90.00 10 7 0 3730.10 -14.52 145.14 38.55 65.42 11 9 10 3130.1 -17.72 137.93

100.00 15 22 37 2698.57 -29.73 74.39 42.61 86.72 16 7 35 2098.6 -29.87 65.59

100.00 11 2 5 3352.20 -12.69 131.16 37.63 62.71 12 1 18 2952.2 -16.25 124.18

110.00 17 18 19 2336.55 -34.07 46.91 42.62 92.96 17 57 16 1736.6 -33.28 37.76

110.00 11 22 53 3486.98 -8.94 124.00 35.41 36.87 12 21 0 2887.0 -13.24 117.54

DIFFERENTIAL _RECTION8 MID-C_URSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 2.4803 TRA 1.4308 TC-19.8869 8AU 2.6823 $GT13635.5 SGR 691.9 SG3 773.4 ST 4549.3 SR 309.4 SS 724.8

ROE .2755 RRA .2039 RC3 -.4110 FAU .14901 RRT .7059 RRF .6798 RTF .9623 CRT .9964 CRS -.8772 CST -.8591

FOE .6844 FRA 1.8274 FC-12.6811 8SP 45604 SG813653.0 R23 -.0008 R13 .9623 LSA 4620.0 MSA 367.8 SSA 37.5

808 2.4936 8RA 1.4453 80819.8912 FSP 1976 86113644.2 SG2 489.7 THA 2.05 EL1 4577.3 EL2 43.0 ALF 6.37

LAUNCH DATE DEC 17 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CONIC DISTANCE 800.113 EARTH TO MARS

RL 147.20 LAL .DO LOL 85.10 VL 33.193 GAL -.13 AZL 87.72 HCA 234.16 SlAA 189.21 ECC .22204 INC 2.2819 vl 30.266

RP 207.36 LAp -1.83 LOP 319.24 VP 24.054 GAP -11.81 AZP 91.34 TAL 359.19 TAp 233.35 RCA 147.20 APO 231.22 V2 26.416

RC 323.141GL 24.49 GP -6.16 ZAL 88.88 ZAP 34.61ETS 169.96 zAE 34.50 ETE 175.22 2AC 80.26 ETC 256.67 CLP 34.13

PLANETOCENTRZC CONIC

C3 10.165 VHL 3.188 DLA 24.77 RAL 184.78 RAD 6567.4 VEL 11.470 PTH 1.99 VHP 5.113 DpA -1.58 RAp 171.99 ECC 1.1673

LNCH A214TH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 14 O 43 2976.68 -28.10 94.73 43.58 86.35 14 50 19 2376.7 -28.31 86.07

90.00 9 52 44 3797.89 -12.56 149.16 39.27 64.41 10 56 2 3197.9 -13.91 142.08

100.00 15 44 3 2643.38 -29.87 70.30 43.66 88.87 16 28 9 2043.4 -29.71 61.49

100.00 10 52 3 3606.42 -10.98 134.27 38.46 62.02 11 52 9 3006.4 -14.64 127.39

110.00 17 34 35 2297.66 -33.89 43.69 43.51 94.75 18 12 53 1697.7 -32.86 34.80

110.00 11 18 2 3524.90 -7.32 126.02 36.38 36.56 12 16 47 2924.9 -11.87 119.62

DIFFERENTIAL CCRRECTI(_qS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3836 TRA 1.5420 TC-19.7591 BAU 2.6855 $GT13652.9 SGR 686.8 $G3 711.0 ST 4396.6 9R 307.4 SS 686.1

ROE .2743 RRA .1999 RC3 -.3318 FAU .13588 RRT .6576 RRF .6360 RTF .9647 CRT .9970 CR$ -.8677 CST -.8625

FOE .8308 FRA 1.7490 FC-11.3733 8SP 47673 $G813669.2 R23 .0010 R13 .9647 LSA 4465.3 MSA 344.1 SSA 38.4

80E 2.3993 BRA 1.5549 8C319.7819 FSP 2331 86113660.0 SG2 502.1 THA 1.84 ELI 4425.6 EL2 39.2 ALF 6.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 372.00 ARRIVAL DATE DEC 24 1865

HELIOCENTRIC C(_llC DISTANCE 804.497 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 33.Z01GAL -.31 AZL 87.75 HCA 235.43 SNA 189.38 ECC .22268 INC 2.2463 Vl 30.Z68

RP 207.26 LAP -1.85 LOP 320.50 VP 24.079 GAP -11.68 AZP 91.28 TAL 358.32 TAp 233.75 RCA 147.19 APO 231.52 V2 26.4Z8

RC $26.890 6L 24.10 GP -5.99 ZAL 90.53 ZAP 34.03 ETS 170.00 ZAE 53.62 ETE 175.22 ZAC 80.58 (TC 256.62 CLP 33.56

PLAN[TOCENTRIC C(_IC

C3 10.158 VHL 3.187 DLA 23.70 RAL 186.23 RAD 6567.4 VEL 11o469 PTH 1.99 VHp 5.180 DpA -1.71 RAP 172.69 ECC 1.1672

LNCM AZMyN LNCM TIME L-I TIM( INJ LAT INJ LONG INJ R7 ASC INJ AZMTH INJ TIME "PO CST TIM INJ 2 LAT XNJ 2 LONG

gO.O0 14 23 55 2915.95 -28.28 90.30 44.71 88.56 15 12 31 2116.0 -28.18 81.64

gO.DO g 41 6 3838.34 -10.76 132.69 40.13 83.65 10 45 24 3258.3 -14.22 145.71

100.00 16 4 17 2592.34 -29.88 66.30 44.72 90.86 16 47 29 1992.3 -29.44 57.72

100.00 10 43 25 3637.19 -9.34 117.16 39.38 61.48 11 44 22 3037.2 -13.08 130.36

110.00 17 50 30 2260.04 -33.84 40.99 44.44 96.45 18 28 10 1660.0 -32.38 31.87

110.00 11 13 41 3562.23 -6.12 128.00 37.42 56.30 12 13 3 2962.2 -10.50 121.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2718 TRA 1.7178 1C-19.9843 BAU 2.7101 SGT13778.1 SGR 854.2 SG3 694.8 ST 4224.8 SR 502.0 SS 640.0

ROE .271] RRA .2018 RC3 -.2960 FAU .12976 RRT .6_.64 RRF .6042 RTF .9646 CRT .9968 CRS -.8200 CST -.RSOS

FOE .$279 FRA 1.7802 FC-11.0399 BSP 48103 S_813793.7 RZ3 -.0011 R13 .9646 LSA 4287.6 MSA 383.9 SSA 39.0

BD( 2.2879 BRA 1.7_ BC]19.9369 FSP 2233 SG113784.2 SG2 309.8 THA 1.71 ELI 4234.3 EL2 39.7 ALF 6.76

LAUe4CH DATE DEC 17 1964 FLIGHT TIME[ 374.00 ARRIVAL DATE DEC 26 1968

HELIOCENTRIC CCRIC DISTANCE 606.881 EARTH TO MARS

RL 147.20 LAL .00 LOL 83.10 VL 33.209 GAL -.47 AZL 87.79 HCA 236.69 SMA 189.50 ECC .22336 INC 2.2116 vl 30.266

RP 207.16 LAP -1.93 LOP 321.77 VP 24.102 GAP -11.78 AZP 91.21 TAL 337.44 TAp 234.12 RCA 147.18 APO 231.83 V2 22.439

RC 324.833 6L 23.69f_P -S.83 ZAL 92.22 ZAP ]3.43 ETS 170.03 ZA( 52.75 ETE 173.22 ZAC 80.88 ETC 256.57 CLP 38.00

PLAN_TOCENTRIC CONIC

CS 10.169 VHL ].189 OLA L_.61 RAL 187.69 RAO 6567.4 VEL 11.470 PTH 1.99 VHp 5.248 DPA -1.85 RAP 173.39 ECC 1.1674

LNCH AZ14TH LNCH TIM( L-I TIM( INJ LAT INJ LGNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LON6

90.00 14 48 28 2860.58 -28.31 86.23 43.83 90.39 1S 33 9 2260.6 -27.93 77.61

90.00 9 ]1 12 3914.16 -9.06 133.90 41.10 63.06 10 36 26 3314.2 -12.60 149.01

100.00 16 23 32 2544.42 -29.76 62.94 45.78 92.73 17 § 56 1944.4 -29.08 54.21

100.00 10 35 $0 3705.56 -7.76 139.87 40.40 61.04 11 37 36 3105.6 -11.56 133.15

110.00 16 6 5 2223.55 -33.33 36.18 45.39 98.08 18 43 g 1623.5 -31.85 29.26

110.00 11 9 46 3599.19 -4.72 129.94 38.53 58.10 12 9 45 2999.2 -9.14 123.64

OIFFER(NTIAL CORRECT|ONg MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1347 TRA 1.900] TC-20.1087 BAU 2.7]40 SG713897.6 SGR 642.3 SG3 637.5 8T 4045.6 SR 496.6 3$ 595.7

ROE .2664 RflA .2032 RC3 -.2407 FAU .12638 RRT .5936 RRF .5697 RTF .9641 CRY .9936 CRS -.7541 CST -.7075

FOE .4228 FflA 1.8035 FC-10.3205 BSP 48334 S_13912.3 R23 -.0043 R13 .9641 LSA 4102.8 MSA 365.9 SSA 39.4

BOE 2.1713 BRA 1.9111 8C320.1101 FSP 2141 SG113902.9 SI;2 316.7 THA 1.57 ELI 4075.7 EL2 46.2 ALF 6.97

LAUNCH DATE DEC IT 1984 FLIGHT TIM( 376.00 ARRIVAL DATE DEC ,26 1965

HELIOCENTRIC CONIC

RL 147.20 LAL .DO

RP 207.08 LAP -1.85

RC 325.671 ;L 23.28

PLAMETOCENTRIC CONIC

CS 10.200 VHL 3.194

LNCH AZMTH LNCH TIME

gO.O0 15 S 51

go.o0 9 22 36

100.00 lg 42 Z

100.00 10 29 E

110.00 lg 21 24

110.OO 11 6 12

OISTANCE 813.284 EARTH TO MARS

LOL 85.10 VL 33.217 GAL -.83 AZL 67.82 HCA 237.95 SMA 189.65 ECC .22407 INC 2.1779 vl 30.296

LOP 323.03 YP 24.125 GAP -11.84 A ZP 91.18 TAL 356.54 TAp 234.49 RCA 147.15 Apo 232.14 V2 26.449

GP -S.88 ZAL 93.94 ZAP 32.89 ET6 170.06 ZAE 51.89 EYE 175.21 ZAC 81.19 ETC 256.$2 CLP 32.45

DLA 21.50 RAL 16g.17 RAD 6567.4 VEL 11.471 PTH 1.99 VHP 5.317 DpA -2.01 RAp 174.11 ECC 1.1679

L-I TIM( INJ LAT IN/ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2LAT INJ 2 L(_4G

2609.13 -28.22 82.49 46.96 92.48 15 52 40 2209.1 -27.58 73.88

3966.81 -7.42 158.90 42.16 62.59 10 28 43 3366.8 -11.03 152.09

2498.99 -29.58 $9.58 46.67 94.49 17 23 41 1899.0 -28.85 50.90

3752.19 -6.21 142.47 41.51 60.70 11 31 38 3152.2 -10.07 135.81

2188.07 -32.96 38.48 46.38 99.64 18 57 52 1588.1 -31.27 26.66

3635.87 -3.32 131.87 39.72 55.96 12 6 48 3035.9 -7.77 125.60

DIFFERENTIAL CORRECTIONS NID-COUR_ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

YDE 2.038] TRA 2.01;24 TC-20.2243 9AU 2.7579 SG714017.4 SGR 632.8 SG3 632.1 ST 3866.3 SR 492.5 SS 563.0

ROE .2665 RRA .2048 RC3 -.1977 FAU .1176§ RRT .560] RRF .5356 RTF .9634 CRT .9927 CR3 -.8716 CST -.7364

FOE .3253 FRA 1.8331 FC]-9.9961 DSP 49973 _14031.8 R23 -.0037 R13 .9634 LSA 3919.2 MSA 381.6 38A 39.8

DOE 2.0527 MA 2.1024 BC320.2238 FSP 2053 84114021.9 $62 523.9 THA 1.45 EL1 3897.1 EL2 $8.7 ALF 7.21

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 378. O0 ARRIVAL DATE DEC 30 1968

HELIOCENTRIC CONIC DISTANCE 817.647 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 33.225 GAL -.80 AZ1. 67.85 HCA 239.22 844A 189.80 ECC .22493 INC 2.1451 vl 30.286

RP 207.00 LAp -1.84 LOP 324.]0 VP 24.146 GAP -11.92 AZP 91.10 TAL 355.63 TAP 234.85 RCA 147.12 APO 232.47 VZ 26.459

RC 326.503 6L 22.88 GP -5.3] ZAL 95.69 ZAP 32.35 ETS 170.09 ZAE 51.05 ET( 173.21 ZAC 81.49 ETC 256.47 CLP 31.92

PLANETOCENTRIC C(_qIC

C3 10.250 VHL 3.202 DLA 20.38 RAL 190.83 RAD 6567.4 VEL 11.473 PTH 1.99 VHP 5.388 OPA -2.10 RAP 174.63 ECC 1.1687

LNCM A_I4TH LNCH TIM( L_I TIM( INJ LAY INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 25 18 2760.71 -28.02 78.96 48.11 94.24 16 11 19 2160.7 -27.14 70.41

90.00 9 14 59 4017.21 -5.83 161.75 43.31 62.24 10 21 36 3417.2 -9.50 155.00

100.00 16 59 55 2455.62 -29.31 56.39 47.98 96.15 17 40 51 1855.6 -28.15 47.77

1OO.O0 10 2] 3 3797.53 -4.70 144.98 42.69 60.43 11 26 20 3197.5 -8.60 138.]7

110.00 18 ]6 29 2153.53 -32.53 32.87 47.41 101.13 19 12 22 1553.5 -30.66 24.15

110.00 11 2 39 3672.39 -1.93 133.77 40.97 $5.86 12 4 11 3072.4 -6.39 127.34

DIFFERENTIAL CCRRECTIGN8 M|D-COURS( (X(CUT|ON ACCURACY ORBIT D(TERH_NATION ACCURACY

TO( 1.9118 TRA 2.2894 TC-20.3066 BAU 2.7827 $GT14137.7 SGR 624.1 SG3 606.9 ST 3684.9 SR 489.2 $$ 536.9

ROE .2683 RRA .2058 RC3 -.1§70 FAU .11200 RRT . $286 RRF .3003 RTF .9629 CRT .98?5 CRg -.5732 CST -.6795

FOE .2311 FRA 1.8506 FC3-9.4601 BSP 49424 S6814161.3 R23 -.0088 R13 .9629 LSA 3734.3 MSA 398.2 SSA 40.0

BOE 1.9101 BRA 2.2987 9C320.3072 FSP 1976 S6114141.6 SG2 530.4 THA 1.33 EL1 3716.4 EL2 76.4 ALF 7.47
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 17 1984 FLIGHT TIM( 380.00 ARRIVAL DATE JAN 1 1986

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85.10 VL

RP 206.93 LAp -1.84 LOP 325.56 VP

RC 327.330 GL 22.42 GF -5.39 ZAL

PLANETOCENTRIC CONIC

C3 10.321 VHL 3.213

LNCH AZMTH LNCH TIME

90.00 15 44 2

90.00 9 8 8

100.00 17 17 18

100.00 tO 17 34

110.00 18 51 19

110.00 11 O 2

DIFFERENTIAL C_RECTION9

TOE 1.7869 TRA 2.4947 TC-20.3377 BAU 2.8064

ROE .2GSI RRA .2062 RC3 -.117§ FAU .10635

FOE .1491 FRA 1.8677 FC3-8.9209 8SP 49900

BOE 1.8065 BRA 2.5032 BC320.3381FSP 1897

DISTANCE 822.029 EARTH TO MARS

33.233 GAL -.97 AZL 87.89 HCA 240.48 SMA 189.94 ECC .22563 INC 2.1131Vl 30.286

24.167 GAp -12.00 AZP 91.04 TAL 354.71 TAp 235.19 RCA 147.09 APO 232.80 V2 26.467

97.46 ZAP 31.81ETS 170.12 ZAE 50.21ETE 175.20 ZAC 81.78 ETC 256.42 CLF 31.40

OLA 19.24 RAL 192.14 RAD 6567,4 VEL 11.477 PTH 1.99 VHp 5.459 DpA -2.36 RAp 175.57 ECC 1.1699

L-i TIME INJ LAT [NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CS7 TIM ]NJ 2 LAT INJ 2 LONG

2714.78 -27.75 75.63 49.28 95.89 16 29 17 2114.8 -28.64 67.14

4065.93 -4.28 164.49 44.54 61.98 10 15 54 3465.9 -7.99 157.78

2414.04 -28.97 53.34 49.12 97.72 17 §7 32 1814.0 -27.80 44.81

3841.90 -3.20 147.43 43.95 60.26 11 21 36 3241.9 -7.14 140.85

2119.89 -32.06 30.36 48.48 102.54 19 26 39 1519.9 -30.00 21.75

3708.82 -.53 135.67 42.28 55.82 12 I 51 3108.8 -5.02 129.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G114252.3 8GR 617.1 SG3 582.0 ST 3508.3 SR 486.9 SS 521.0

RR7 .4921RRF .4649 RTF .9622 CRT .9790 CRS -.4643 CST -.6221

86814265.6 R23 -.0107 R13 .9622 LSA 3555.4 MSA 417.1 SSA 40.2

8G114255.5 SG2 537.1THA 1.22 EL1 3540.5 EL2 98.3 ALF 7.74

LAUNCH DATE DEC 17 1964 FLIGHT TIME 382.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85.10 VL

MP 206.86 LAp -1.83 LOP 326.83 VP

RC 328.152 GL 21.97 GP -5.26 ZAL

PLAN(TOCENTRZC CONIC

C3 10.414 VHL 5.227

LNCH AZMTH LNCH TIME

90.00 16 2 10

90.00 9 I 57

100.00 17 34 15

100.00 10 12 34

110.00 19 5 57

110.00 10 57 21

DIFFERENTIAL CORRECTIC_IS

TOE 1.6596 TRA Z.7057 TC-20.3284 8AU 2.8304

ROE .2656 RRA .2063 RC3 -.0800 FAU .10082

FOE .0713 FRA 1.8777 FC3-8.3814 8SP 50338

BOE 1.6807 BRA 2.7156 BC320.3286 FSP 1817

DISTANCE 826.409 EARTH

33.242 GAL -1.15 AZL 87.92 HCA 241.75 SMA 190.09 ECC .22647 INC

24.186 GAP -12.09 AZP 90,99 TAL 353.77 TAp 235.52 RCA 147,04 APO

99.25 ZAP 31.30 ETS 170.14 ZAE 49.39 ETE 175.20 ZAC 82.07 ETC

TO MARS

2.0820 V1 30.266

233.14 V2 26.474

256.57 CLP 30.89

OLA 18.09 RAL 193.64 RAD 6567.4 VEL 11.481PTH 2.00 VHP 5.531DpA -2.55 RAp 176.31ECC 1.1714

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2670.95 -27.40 72.47 50.48 97.43 16 46 41 2071.0 -26.09 64.05

4113.58 -2.76 167.15 45.85 61.81 10 10 31 3513.4 -6.50 160.47

2374.05 -28.57 50.44 50.29 99.20 18 13 49 1774.0 -27.00 41.98

3885.53 -1.73 149.83 45.28 60.15 11 17 19 3285.5 -5.68 143.28

2087,10 -31.55 27.94 49.59 103.89 lg 40 44 1487.1 -29.32 19.44

3745.22 .86 137.57 43.66 55.83 11 59 46 3145.2 -3.65 131.37

MID-COURSE ExECuTION ACCURACY OR6IT DETERMINATION ACCURACY

$GT14365.6 $61_ 611.2 $63 557.1 ST 3337.0 SR 485.6 SS 512.5

RRT .4572 RRF .4289 RTF .9616 CRT .9661CRS -.3487 CST -.5679

96814378.6 R23 -.0128 R13 .9616 LSA 3382.4 MSA 437.5 SSA 40.1

S6114368.4 SG2 543.5 THA 1.12 ELI 3369.8 ELi 124.1ALF 8.01

LAUNCH DATE DEC 17 1964 FLIGHT TIME 564.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC CONIC DISTANCE 850.787 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 35.250 GAL -1.35 AZL 87.95 HCA 245.02 SMA 190.24 ECC .22736 INC 2.0514 vl 30.266

RP 206.81 LAP -1.83 LOP 526.10 VP 24.204 GAP -12.17 A ZP 90.93 TAL 352.85 TAp 255.84 RCA 146.99 APO 233.50 V2 26.480

RC 328.9706L 21.51 Gp -5.13 ZAL 101.06 ZAP 30.79 ETS 170.16 ZkE 48.59 ETE 175.19 ZAC 82.36 ETC 256.32 CLP 30.40

PLANETOCENTRIC CONIC

C3 10.550 VHL 3.245 DLA 16.94 RAL 195.14 MAD 6567.4 VEL 11.486 PTH 2.00 VHP 5.605 DpA -2.76 RAp 177.06 ECC 1.1733

LNCH AZMTH LNCH TIME L-I TiME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 19 47 2628.97 -27.00 69.46 51.72 98.89 17 3 36 2029.0 -25.49 61.12

90.00 8 58 19 4159.84 -1.26 169.74 47.22 61.71 lO 5 38 3559.8 -5.03 163.09

100.00 17 50 48 2395.46 -28.12 47.66 51,§0 100.6_ 18 29 43 1735.5 -26.37 39.29

100.00 10 1 59 3928.59 -.27 152.19 46.67 60.11 11 13 27 3328.6 -4.24 145.66

110.00 19 20 23 2055.18 -31.01 25.61 50.74 105.17 19 54 38 1455.2 -28.61 17.23

110.00 10 54 53 3781.63 2.25 139.47 45.10 55.88 lI 57 55 3181.6 -2.24 153.27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5293 TRA 2.9261 TC-20.2721BAU 2.8540 86T14478.2 $GR 606.4 $63 533.1 ST 3173.6 SR 484.9 SS 511.3

ROE .2669 MflA .2062 RC3 -.0445 FAU .09544 RRT .4223 RRF .3930 RTF .9606 CRT .9473 CRS -.2286 CST -.5191

FOE -.0029 FRA 1.8873 FC3-7.8469 8SP 50792 SGB14488.9 R23 -.0147 R13 .9606 LSA 3217.6 MSA 461.8 SSA 40.0

8OE 1.5524 ORA 2.9333 6C320.2722 FSP 1743 5G114478.5 SG2 549.6 THA 1.02 ELI 3206.7 ELi 153.7 ALF 8.26

LAUNCH OAT( DEC 17 1964 FLIGHT TIME $86.00 ARRIVAL DATE JAN 7 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .DO

RP 206.77 LAp -1.82

RC 329.784 GL 21_04

PLAN(TOCENTRIC CONIC

C3 10.670 VHL 3.267

LNCH AZMTH LNCH TIME

90.00 16 36 56

90.00 8 81 8

100.00 18 7 0

100.00 10 3 46

110.00 19 34 36

110.00 10 52 38

OIFFERENTIAL CORRECTION8

TOE 1.3970 TRA 3.1591 TC-20.1732 BAU 2.8778

ROE .2691 RRA .2037 RC3 -.0110 FAU .09016

FOE -.0693 FRA 1.8922 FC3-7.3147 8SP 51241

BDE 1.4226 BRA 3.1598 BC520.1732 FSP 1670

DISTANCE 895.162 EARTH TO MARS

LOL 85.10 VL $3.258 GAL -1.51 AZL 87.98 HCA 244.28 SMA 190.39 ECC .22830 INC 2.0216 Vl 30.266

LOP 329.$7 VP 24.221 GAP -12.26 AZP 90.88 TAL $51.87 TAP 236.15 RCA 146.93 APO 233.86 V2 26.486

GP -5.01ZAL 102.88 ZAp 30.29 ETS 170.17 ZAE 47.79 ETE 175.19 ZAC 82.65 ETC 256.27 CLP 29.91

DLA 15.77 RAL 196.64 RAD 6567.4 VEL 11.492 PTH 2.00 VHP 5.677 DpA -2.97 RAP 177.82 ECC 1.1756

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2588.65 -26.54 66.60 52.99 100.25 17 20 5 1988.8 -24.85 58.54

4205.32 .22 172.29 48.66 61.68 10 1 14 3605.5 -3.57 165.66

2298.22 -27.62 45.00 52.75 101.91 18 45 18 1698.2 -25.70 36.75

3971.19 1.18 154.53 48.13 60.13 11 9 57 5371.2 -2.80 148.00

2024.10 -30.43 29.37 51.94 106.38 20 8 20 1424.1 -27.89 15.10

3618.07 3,64 141.38 46.59 55.99 11 56 16 5218.1 -.85 135.17

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT14585.2 SGR 602.8 SG3 509.3 ST 3022.0 SR 485.2 sS 515.8

RRT .3874 RRF .3574 RTF .9596 CRT .9210 CRS -.1157 CST -.4854

SG814597.6 R23 -.0161 RI3 .9596 LSA 3065.2 MSA 487.2 SSA 39.7

SG114587.0 SG2 555.7 THA .92 EL1 3055.0 EL2 18G.9 ALF 8.44

2196



JPL TM 33-100 EARTH--MARS TRAJEC_rORIES (VOL I, 1964)

LAUNCH DATE DEC 17 1964

HELIOCENTRIC CONIC

RL 147.20 LAL .DO

RP Z08.73 LAP -1.81

RC 330.595 GL 20.58

PLAN[TOCENTRIE CONIC

C3 10.836 VHL 3.292

LNCH AZMTH LNCH TIME

90.00 18 53 41

90.00 8 46 22

100,00 18 22 52

100.00 9 59 52

110.00 19 48 38

110.00 10 50 35

FLIGHT T|M( 388.00 ARRlVAL DATE JAM 9 1966

DISTANCE 839.535 EARTH TO MARS

LOL 85.10 VL 33.267 GAL -1.70 AZL 80.01 NCA 245.55 SNA 190.55 ECC .22929 INC 1.9924 vl 50.266

LOP 330.64 VP 24.257 GAP -12.34 A ZF 90.82 TAL 350.89 TAp 236.44 RCA I46.86 APO 234.24 V2 26.460

GP -4.90 ZAL 104,72 ZAp 29.61 ETS 170.19 ZAE 47.00 ETE 175.18 ZAC 82.94 ETC 256.23 CLP 29.44

DLA 14.60 RAL 196.14 RAD 6567.4 VEL 11.499 PTH 2.00 VHP 5.752 DpA -3.20 RAp 178.59 ECC 1.1783

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2549.88 -28.04 63.87 54.29 101.54 17 36 11 1949.9 -24.19 55.69

4250.57 1.67 174.80 50.17 61.73 9 57 12 3850.6 -2.12 168.17

2262.25 -27.09 42.46 54.04 103.15 19 O 34 1662.3 -25.01 34.28

4013.41 2.61 156.84 49.64 60.21 11 8 45 3413.4 -1.37 150.32

1993.68 -29.83 21.22 53.18 107.52 20 21 52 1393.9 -27.15 IS.06

3854.55 3.03 143.29 48.14 56.14 11 54 49 3254.6 .54 137.07

DIFFERENTIAL CGRRECTIONS

TOE 1.2623 TRA 3.3864 TC-20.0308 BAU 2.9017

ROE .2720 RRA .2047 RC3 .0204 FAU .08498

FOE -.1615 FRA 1,9911 FC3-8.7897 8SIP 51879

BOE 1.2915 BRA 3.3926 8C320.0308 FSP 1597

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

S_714691.3 _ 599.9 SG3 485.7 ST 2885.I SIR 486.1 SS 524.0

RRT .3524 RRF .3215 RTF .9585 CRT .8855 CRS -.0085 CST -.4652

SG814703.5 R23 -.0180 R13 .9585 LSA 2927.2 NSA 514.4 SSA 39.2

S6114692.8 SG2 561.4 THA .83 EL1 2917.2 EL2 223.4 ALF 8.54

LAUNCH DATE DEC 17 1964 FLIGHT TIME 390.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CGNIC

RL 147.20 LAL .DO

RP 206.70 LAP -1.81

RC 531.403 _ 20.07

PLANETOCEIMTRIC CONIC

C3 11.027 VHL 3.321 DLA

LNCH AZMTH LNCH TIME L-! TIME INJ LAT

90,00 17 10 3 2312.51 -25.51

90,00 8 41 56 4293.10 3.10

100.00 18 38 26 2227.30 -26.53

100.00 9 88 15 4055.34 4.02

110.00 20 2 28 1964.33 -29.21

110.00 10 48 42 3891.07 8.41

DIFFERENTIAL CORRECTIONS

TOE 1.1288 TRA 3.8291 TC-19.9481 8AU 2.9237

RDE .2796 RRA .2034 tiC3 .0493 FAU .08000

FOE -.1883 FflA 1.8873 FC3-6.2809 BSP 5ZIZZ

80[ 1.1509 BRA 3.8348 BC319.8481 FSP 1SIT

DISTANCE 643.904 EARTH TO MARS

LOL 85.10 VL 33.275 GAL -1.88 AZL 88.04 HCA 246.82 SHA 190.70 ECC .23033 INC 1.9638 vl 30.266

LOP 331.91 VP 24.252 GAP -12.43 AZP 90.77 TAL 349.91 TAP 236.73 RCA 148,78 AlSO 254.62 vZ 26.493

GP -4.79 ZAL 106,38 ZAP 29.34 ETS 170.20 Z_ME 46.23 ETE 175.17 ZAC 83.22 ETC 256.16 CLP 28.98

13.43 flAL 199.64 RAO 6567.4 V[L 11.507 PTH 2.00 VHp 5.828 DpA -3.44 RAP 179.37 ECC 1.1815

INJ L.ONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.27 55.64 102.74 17 51 56 1912.5 -23.50 53.17

177.29 51.73 61.84 9 53 31 3695.1 -.69 170.66

40.03 55.36 104.31 19 15 53 1627.5 -24.30 31.R4

139.15 51.22 60.35 11 3 50 3455.3 .05 152.88

19.16 54.47 108.60 20 35 13 1364.5 -26.39 11.11

145.22 49.75 56.33 11 53 33 3291.1 1.94 138.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714797.0 $GR 597.9 883 463.0 ST 2768.6 _R 487.8 S8 535.3

RRT .3183 RRF .2862 RTF .9573 CRT .8391CRS .0888 CST -,4813

86814809.1 R23 -.0200 R13 .9573 LSA 2809.8 NSA 542.6 SSA 38.8

88114798.2 SGZ 366.7 THA .74 ELI 2799.0 EL2 262.4 ALF 8.48

LAUNCH DATE DEC 17 1964 FLIGHT TIIEE 392.00 ARRIVAL DATE JAM 15 1966

HELIOCENTRIC CONIC

NL 147.20 LAL .DO

RP 206.66 LAP -1.80

RC 332.206 GL 19.57

PLANETOCENTRIC CONIC

C3 11.246 YHL 3.354

LNCN AZNTH LNCH TIME

gO.DO 17 26 5

90.00 8 37 50

100.00 18 53 42

100.00 9 52 54

110.00 20 16 T

110.00 10 46 58

DIFFERENTIAL CORRECTIONS

TOE .9896 TRA 3.8788 TC-19.8196 BAU 2.9496

ROE .2801 RRA .2018 RE3 ,0739 FAU ,07514

FOE -.2396 IRA 1.8805 FC3-5.7845 BSP 52573

BOE 1.0285 EMI_A 3.88_ BC319.6187 FSP 1458

LAUNCH DATE DEC 17 198,4

DISTANCE 848.288 EARTH TO MARS

LQL 85.10 VL 33.283 GAL -2.08 AZL 88.06 HCA 248.09 SNA 190.85 ECC .23142 1NC 1.9557 vl 30.266

LOP 333.17 VP 24.266 GAP -12.52 AZP 90.72 TAL 348.91 TAp 237.00 RCA 146.69 APO 235.02 V2 26.495

GP -4.68 ZAL 108.41 ZAp 28.88 ET8 170.21 ZAE 45.47 ETE 175.16 ZAC 83.50 ETC 256.14 CLP 28.53

OLA 12.28 RAL 201.14 RAD 6567.4 VEL 11.517 PTH 2.01 ¥HP 5.905 DPA -5.68 RAp 180.15 ECC 1.1851

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2476.53 -24.94 58.78 57.02 103.88 18 7 22 1876.5 -22.79 50.77

4339.18 4.52 179.76 53.33 62.02 9 50 9 3739.2 .74 173.12

2193.95 -25.94 37.71 36.73 105.40 19 30 16 1594.0 -23.58 29.71

4096.99 5.42 161.45 52.66 60.56 11 1 11 3497.0 1.48 154.91

1936.08 -28,58 17.19 35.60 109.61 20 48 23 1336.1 -25.64 9.25

3927.63 7.78 147.16 51.41 56.61 11 32 26 3327.6 3.34 140.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14899.1 SGR 596.7 SG3 440.8 ST 2674.6 SR 490.1 SS 548.1

RRT .2848RRF .2518 RTF .9558 CRT ,7810 CRS .1741 CST -.4735

$6B14911.1 R23 -.0217 RI3 .9558 LSA 2714.3 NSA 570.3 SSA 37.8

$6114900.1 SGZ 572.0 THA .65 EL1 2702.2 EL2 303.0 ALF 8.25

FLIGHT TIME 394.90 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 206.67 LAp -1.79

RC 335.009 GL 19.07

PLAN(TOCENTRIC CONIC

C3 11,494 VHL 3.390 OLA

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 17 41 47 2441.69 -24.36

90,00 8 34 0 4382.88 5.91

100.00 19 8 42 2161.38 -25.34

lO0.OO 9 49 46 4138.41 6.80

110.00 20 29 33 1908.33 -27.93

110.00 10 45 24 3964.21 9.13

DIFFERENTIAL C(:IRRECTION8

TOE .8514 TRA 4.1384 TC-19.3525 BAU 2.9738

ROE .2853 RRA .1997 RE3 .1006 FAU .07031

FD( -.2881 FRA 1.8697 FC3-3.2954 BSP 53000

BDE .8979 9RA 4.1412 8C319.3527 FSP 1390

DISTANCE 852.626 EARTH TO MARS

LOL 85.10 VL 33.292 GAL -2.IT AZI- 88.09 i4CA 249.36 SMA 191.01 ECC ,23256 INC 1.9081 vl 30.266

LC41 334.44 _p 24.279 GAP -12.G1 AZP 90.67 TAL 347.90 TAp 237.26 RCA 146.39 APO 235.43 V2 26.497

GP -4.56 ZAL 110.25 ZAP 28.43 [TS 170.22 ZA( 44.71 ETE 175.13 ZAC 83.78 ETC 256.10 ELF 28.09

11.09 RAL 202.62 RAD 6567.4 V(L 11.527 PTH 2.01VHP 5.984 DpA -3.94 RAp 180.95 ECC 1.1892

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

56.41 38.44 104.91 18 22 29 1841.9 -22.07 48.49

182.22 35.03 62.26 9 47 3 3782.9 2.15 175.55

33.49 58.14 106.41 19 44 43 1561.6 -22.85 27.58

163.73 54.54 60.82 10 38 44 3538.4 2.86 157.18

15.31 57.17 110.33 21 1 22 1306.5 -24.88 7.47

149.11 53.12 36.92 11 51 28 3364.2 4.73 142.81

NID-COURSEEXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15000.2 SGR 596.2 SG3 418.8 ST 2606.2 SR 493.1 SS 561.2

RRT .2315 RRF .2179 RTF .9339 CRT .7108 CRS .2497 CST -.4987

S6815012.0 R23 -.0232 R13 .9539 LSA 2644.6 NSA 596.2 SSA 37.0

S6115000.9 SG2 577.0 THA .57 EL1 2630.1EL2 343.7 ALF 7.79
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE 0EC 17 1964

HELIOCENTRIC C(_4[C

RL 147.20 LAL .00

RP 206.67 LAp -1.77

RC 333.807 GL 18.56

PLANETOCENTRIC CON|C

C3 11.773 VHL 3.4S1

LNCH AZNTH LNCH TIME

80.00 17 57 10

90.00 8 30 2_

100.00 19 23 25

100.00 9 46 51

110.00 20 42 48

110.00 10 43 57

FLIGHT TIME 396.00 ARR|VAL DATE JAN 17 1966

DISTANCE 856.983 EARTH TO MARS

LOL 85.10 VL $3.300 GAL -2.48 AZL 68.12 HCA 250.63 SMk 191.16 ECC .2SS7T INC 1.8809 vl 30.266

LOP $35.71 VP 24.291 GAP -12.71 AZP 90.62 TAL 546.88 TAp 257.50 RCA 146.47 Apo 235.85

GP -4.49 ZAL 112.10 ZAP 27.99 ETS 170.22 ZAE 43.97 ETE 175.18 ZAC 84.05 ETC 256.06

OLA g.9s RAL 204.10 RAD 6567.4 VEL 11.540 PTH 2.01 VHP 6.063 DpA -4.20 RAP 181.75

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT

2408.54 -28.75 54.15 59.90 105.88 18 37 18 1808.5 -21.35

4426.22 7.27 184.67 56.77 62.56 9 44 11 3826.2 3.54

2130.38 -24.72 33.38 59.58 107.36 19 58 55 1530.4 -22.11

4179.61 8.16 166.06 56.29 61.14 lO 56 31 55?9.6 4.25

1881.95 -27.28 13.51 58.58 111.44 21 14 10 1282.0 -24.13

4000.81 10.50 151.08 54.88 57.28 11 50 38 3400.6 6.11

V2 26.497

CLP 27.65

ECC 1.1937

INJ 2 LONG

46.31

177.98

25.55

159.45

5.77

144.73

DIFFERENTIAL CORRECTIONS

TOE .7123 TRA 4.4008 TC-19.0504 BAU 2.9984

ROE .2912 RRA .1972 RCS .1228 FAU .06564

FOE -.3276 FRA 1.8529 FC3-4.8273 BSP 53407

80E .T695 BRA 4.4052 8C319.0508 FDP 1324

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT15098.8 8GR 596.1SGS 397.2 ST 2564.8 SR 496.6 SS 573.1

RRT .2190 RRF .1842 RTF .9520 CRT .6297 CRS .3162 CST -.5336

Sr,p815110.6 RZ3 -.0252 R13 .9520 LSA 2601.6 MSA 618.5 SSA 36.1

S6115099.4 $¢;2 581.7 THA .50 EL1 2584.2 EL2 $82.9 ALF 7.11

LAUNCH DATE DEC 17 1964 FLIGHT TII4E 398.00 ARRIVAL DATE JAN 19 1966

HELIOCENTRIC C_IC

RL 147.20 LAL .00

RP 206.68 LAp -1.76

RC $34.601 GL 18.04

PLAN[TOCENTRIC C(_AIC

CS 12.083 VHL S.476

LNCH AZNTH LNCH TIME

90.00 18 12 I5

90.00 8 27 3

100.00 19 37 52

100.00 9 44 8

110.00 20 55 S0

110.00 10 42 38

DIFFERENTIAL CCRRECTIONS

TOE .$724 TRA 4L6731 TC-16.7186 BAU 3.0234

RDE .2979 RRA .1943 RC3 .1427 FAU .08111

FOE -.3648 FRA 1.8532 FC3-4.3781 8SP 53640

BDE .6453 BRA 4.6771BC318.TIG2 FSP 1259

DISTANCE 861.331 EARTH TO MARS

LOL 85.10 VL _3.309 GAL -2.68 AZL 88.15 HCA 251.90 SMA 191.32 ECC .23505 INC 1.8542 Vl 30.266

LOP 336.98 Vp 24.302 GAP -12.80 AZP 90.58 TAt. 345.84 TAp 237.74 RCA 146.35 APO 236.28 V2 26.496

GP -4.39 ZAL 113.93 ZAP 27.$6 ETS 170.22 ZAE 43.23 ETE 175.12 ZAC 84.38 ETC 256.08 CLP 27.23

OLA 8.76 RAL 205.57 RAD 6567.5 VEL 11.553 PTH 2.02 VHP 6.143 DpA -4.47 RAp 182.56 ECC 1.1989

L-I TIME INJ LAT INJ I._G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2376.48 -23.14 52.01 61.40 106.79 18 51 51 1776.5 -20.62 44.24

4469.25 8.62 187.12 58.55 62.92 9 41 SS $869.2 4.92 180.39

2100.$5 -24.10 31.37 61.07 108.25 20 12 52 1500.3 -21.$8 23.63

4220.59 9.50 168.36 58.08 61.52 10 54 28 3620.6 5.63 161.72

1856.32 -26.64 11.80 60.03 112.26 21 26 47 1256.3 -23.$8 4.15

4037.38 11.84 153.07 56.69 57.70 11 49 56 $437.4 7.49 146.67

MID-COURSE ExECuTION ACCURACY ORBIT DETERMZNATION ACCURACY

SGT18196.4 SGR 596.7 863 376.4 ST 2551.4 SR 500.6 SS 584.2

flRT .1874 RRF .1515 RTF .9497 CRT .5398 CRS .3746 CST -.5744

$r,_15208.1 R23 -.0272 R13 .9497 LSA 2587.6 MSA 686.1 SSA $5.1

84;115198.8 $4;2 586.1 THA -.42 ELI 2566.1 EL2 419.0 ALF 6.21

LAUNCH DATE DEC 17 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 21 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 206.69 LAP -1.75

RC 335.590 GL 17.52

PLANETOCENTRIC CONIC

C3 12.427 VHL 3.525

LNCH AZMTH LNCH TIME

9O.OO 18 27 2

90.00 8 25 54

100.00 19 52 3

100.00 9 41 $5

110.00 21 8 40

110.00 10 41 26

DIFFERENTIAL CORRECTIONS

TOE .4S32 TRA 4.9534 TC-18.$479 BAU S.0484

ROE .3053 RRA .1911 RC3 .1605 FAU .05662

FOE -.$969 FRA 1.$101 FCS-3.9445 8SP 54247

90E .5500 BRA 4.9571 BC318.5486 FSP 1196

DISTANCE 865.674 EARTH TO MARS

LOL 85.10 VL $5.317 GAL -2.89 AZL 88.17 HCA 255.16 SMA 191.47 ECC .23635 INC 1.8278 Vl 30.266

LOP 358.25 VF 24.312 GAP -12.90 AZP g0.53 TAL 344.80 TAp 237.96 RCA 146.22 Ap O 256.73 v2 26.494

GP -4.31 ZAL 115.76 ZkP 27.14 ETS 170.22 ZAE 42.51ETE 175.10 ZAC 84.60 E_C 255.99 CLP 26.82

DLA 7.63 RAL 207.05 RAO 6567.5 VEL 11.568 PTH 2.02 VHp 6.225 OpA -4.75 RAp 183.37 ECC 1.2045

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2345.68 -22.52 49.g6 62.98 107.64 19 6 8 1745.7 -19.90 42.27

4511.94 g.93 189.57 60.39 65.$5 9 39 6 5911.9 6.27 182.79

2071.49 -28.47 29.45 62.59 109.07 20 26 54 1471.5 -20.65 21.79

4261.$7 10.82 170.67 59.93 61.96 10 52 36 $661.4 6.98 163.96

1831.6g -25.99 10.18 61.52 113.03 21 $9 12 1251.7 -22.64 2.62

4075.93 15.16 155.07 58.55 $8.16 11 49 20 $473.9 8.86 148.62

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15291.1 8GR 597.7 $63 355.8 ST 2566.0 SR 505.1 $S 593.1

RRT .1565 RRF .1200 RTF .9469 CRT .4455 CRS .4249 CST -.6178

SGI815302.8 R23 -.0288 R13 .9469 LSA 2601.9 MSA 648.1 SSA $4.2

S6115291.4 862 590.3 THA .$5 ELI 2576.2 £L2 450.5 ALF 5.17

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 402.00 ARRIVAL DATE JAN 25 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 206.72 LAp -1.74

RC 336.176 GL 17.00

PLANETOCENTRIC CON|C

CS 12.807 VHL 3.579

LNCH AZIATH LNCH TIIAE

90.00 18 41 32

90.00 8 20 57

100.00 20 5 58

100.00 9 $9 11

110.00 21 21 18

110.00 10 40 21

DIFFERENTIAL C._RRECTIONs

TOE .2929 TRA 5.2422 TC-17.9554 BAU 3.0743

flOE .$134 RflA .1874 RC3 .1760 FAU .05251

FOE -.4248 FRA 1.7820 FC3-3.5561 BSP 54647

8DE .4290 8RA 5.2456 8C317.9562 FSP 1133

DISTANCE 870.009 EARTH TO MARS

LOt. 85.10 VL 33.326 GAL -3.10 AZL 88.20 HCA 254.43 SMA 191.63 ECC .25774 INC 1.8018 vl $0.266

LOP 339.52 VP 24.320 GAp -13.00 AZP 90.48 TAL 343.74 TAp 238.17 RCA 146.07 APO 257.19 v2 26.491

GP -4.22 ZAL 117.57 ZAp 26.73 ET8 170.22 Z/dE 41.79 ETE 175.09 ZkC 84.87 ETC 255.96 CLP 26.42

DLA 6.50 RAL 208.48 RAD 6567.5 VEL 11.584 PTH 2.03 VHP 6.308 OPA -5.03 RAp 184.20 ECC 1.2108

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TINE PO CST TIM |NJ 2 LAT INJ 2 LONG

2316.14 -21.90 48.02 64.50 108.42 19 20 8 1716.1 -19.18 40.40

4554.33 11.21 192.02 62.28 63.83 9 36 51 3954.3 7.61 185.20

2043.80 -22.84 27.64 64.15 109.83 20 40 2 1443.8 -19.93 20.05

4301.91 12.10 173.00 61.82 62.46 10 50 53 $701.9 8.32 166.25

1808.06 -25.$5 8.64 63.05 113.74 21 51 26 1208.1 -21.92 1.16

4110.41 14.46 157.10 60.45 58.68 11 48 52 5510.4 10.21 150.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15386.0 9GR 599.0 SGS 335.9 ST 2605.9 SR 509.9 SS 599.6

RRT .1266 RRF .0888 RTF .9439 CRT .3487 CRS .4698 CST -.6604

S6815397.7 R23 -.0311 R13 .9439 LSA 2642.1MSA 654.8 SSA 33.1

SG115386.2 SG2 594.2 THA .28 ELI 2612.2 EL2 476.8 ALF 4.04
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 1T 1964 FLIGHT TIN( 404.00 ARR|¥AL DATE JAN 25 1966

HELIOCENTRIC CONIC

RL 14T.20 LAL .00

RP 20G.TS LAp -1.TE

RC 336.95T GL 16.48

PLANIETOCENTRIC CONIC

C3 13.223 VHL 3.636

LNCH AZ14TH LNCH TIN(

90.00 16 SS 45

80.00 8 18 9

100.00 20 19 38

100.00 9 36 37

110.00 21 35 43

110.O0 10 39

01FFERENTIAL CORRECTIONS

TOE .1521 TWA 5.5582 TC-17.5379 BAU 3.1006

RDE .$222 RRA .1833 RC3 .1885 FAU .0480S

FOE -.4498 FRA 1.7305 FC,3-3.1438 8P 53013

9DE .3663 miRA S.S41Z I|C317.5389 FDP 1072

DISTANCE 874.336 EARTH TO MARS

LOL 85.10 VL 33.534 GAL -3.32 AZL 88.22 HCA 255.70 SNA 191.79 ECC .23920 INC l.TTSZ Vl 30.246

LOP 340.79 yp 24.328 GAP -13.11 AZP 90.44 TAL 342.67 TAp 238.57 RCA 145.91 APO 257.66 V2 26.488

GP -4.14 ZAL 119.36 ZAP 26.33 ETS |?0.22 ZAE 41.09 ETE 175.07 ZAC 85.14 ETC 265.95 CLP 26.05

DLA 5.39 RAL 209.91RAD 6567.5 VEL 11.602 PTH 2.03 VHP 6.292 DpA -5.33 RAP 165.03 ECC 1.2176

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LON6

2287.65 -21.28 46.18 66.11 109.14 19 33 53 1687.9 -18.47 38.63

4596.42 12.47 194.48 64.21 64.37 9 34 46 3996.4 8.92 187.60

2017.29 -22.22 25.91 65.74 110.53 ZO 53 16 1417.3 -19.22 18.40

4342.23 13.36 175.33 63.76 63.01 10 49 19 $742.2 9.64 168.52

1785.46 -24.72 7.18 64.61 114.39 ZZ 3 28 1185.5 -21,22 359.79

4146.61 15.74 159.15 62.41 59.26 11 48 29 3546.8 11.54 152.55

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715478.0 SGR 600.7 $63 316.4 ST 2668.0 SR 515.1 $s 604.3

RRT .0974 RRF .0564 RTF .9402 CRT .2539 CRS .5103 CST -.6994

S6815489.8 RZ3 -.0335 R13 .9402 LSA 2704.8 NSA 657.0 SSA 32.1

S6115478.1 _ 597.8 THA .22 EL1 2871.3 ELZ 497.6 ALF 2.91

LAUNCH OATE DEC 17 1904 FLIGHT Title 406.00 ARRIVAL DATE JAN 27 1966

HELIOCENTRIC CONIC DISTANCE 878.655 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 33.343 GAL -3.54 AZL 88.25 HCA 256.97 8MA 191.95 ECC .24072 INC 1.7508 Vl 30.266

RP 206.79 LAP -1.71 LOP 342.06 VP 24,334 GAP -13.22 AZP 60.39 TAL 341.59 TAp 238.56 RCA 145.74 APO 236.15 VZ 26.483

RC 53?.733 GL 15.96 GP -4.06 ZAL 121.15 zAP 25.94 [T$ 170.22 ZN[ 40.39 ETE 175.04 ZAC 85.41ETC 255.91 CLP 25.65

PLAN(T_ENTRIC CONIC

C3 13.879 VHL 3.69R OLA 4.29 RAL 211.33 RAO 6567.5 V[L 11.622 PTH 2.04 VHp 6.47? DPA -5.63 RAP 185.87 ECC 1.2251

LNCH AZNTH iNCH Title L-! TIME INJ LAT |NJ LONG |NJ RT A$C INJ A_4TH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

90.00 19 9 42 P.280.81 -20.68 44.43 67.74 109.80 19 47 22 1660.8 -17.78 36.95

90.00 8 15 31 4838.20 13.66 196.94 86.19 64.97 9 32 50 4038.2 10.20 190.00

100.00 20 33 3 1991.95 -21.60 24.26 67.37 111.18 21 6 15 1392.0 -18.53 16.83

100.00 9 34 51 4382.30 14.58 177.67 65.74 63.62 10 47 53 3782.3 10.93 170.80

110.00 21 45 55 1783.92 -24.1| 5.81 86.20 115.80 22 15 18 1183.9 -20.54 358.49

110.00 10 38 29 4183.10 18.99 I61.21 64.40 $8.88 11 48 12 3583.1 12.86 134.54

DIFFERENTIAL CCNR(CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY011.,.A5..2 ,c17lo..u 312,9 .,,..,.8 .. .3 ,,75 .274.2. 520.58s 803.9
ROE .331T lIRA .1787 RC3 .2008 FAU .04398 RIITrOSg2. _ .0188 RTF .9361 CRT .1637 CR$ .5482 CST -.7348

FDE -.4700 FRA 1.7143 FC$-2.TiD3 19P 5587_ _dBl§511.i 2Z3 -.O_ R13 .9381 LSA 2788.7 MSA 655.2 SSA 31.1

90E .3318 BRA 5.8448 Ik[:31T.1041 FIP 1010 8r.|tSSTO.O IV.2 801.2 THA .15 EL1 2750.5 EL2 513.3 ALF 1.84

HELIOCENTRIC CONIC

RL 147.20 LAL .00 85.10 VL

RP 206.84 LAP -1.69

RC 336.506 GL 15.44

PLANETOCENTR|C CONIC

C5 14.1TG VHL 3.?65

LNCH AZNTH LNCH TINE

90.00 19 25 22

90.00 8 15 2

100.00 20 46 12

100.00 9 32 53

110.00 21 37 53

110.00 10 37 41

DIFFERENTIAL CGRRECTIONS

TOE -.1265 TRA 6.1553 TC-16.6470 8AU 3.1551

RDE .3416 RflA .1736 RC3 .2105 FAU .03987

FOE -.4856 FRA 1.6744 FC3-2.4350 BSP 55752

ODE .3645 BRA 6.1578 9C316.6484 FSP 951

DISTANCE 682.964 EARTH TO MARS

LOL 33.361 GAL -3.77 AZL 66.27 MCA 258.24 Sl4A 192.10 ECC .24232 INC 1.7257 vl 30.266

LOP 343.35 VP 24.539 GAP -15.33 A2P 90.35 TAL 340.49 TAp 238.75 RCA 145.55 APO 238.85 V2 26.477

GP -3.99 ZAL 122.69 ZAP 25.57 ETS 170.21 ZAE 39.70 ETE 175.02 ZAC 65.68 ETC 255.89 CLP 25.27

DLA 3.21 RAL 212.73 RAO 6567.6 VEL 11.643 PTH 2.04 VHP 6.564 OpA -5.95 RAP 186.71 (CC 1.2335

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TZN INJ 2 LAT INJ 2 LONG

2235.01 -20.06 42.78 69.41 110.42 20 0 37 1635.0 -17.10 35.35

4679.67 14.86 199.41 66.22 65.62 9 31 2 4079.7 11.45 192.40

1967.80 -21.00 22.74 69.02 111.78 21 19 0 1367.8 -17.86 15.35

4422.11 15.76 180.03 67.77 64.28 10 46 35 3622.1 _9 173.08

1743.43 -23.52 4.52 67.83 115.56 22 26 57 1143.4 -19.88 357.26

4219.25 18.21 163.30 66.44 60.56 11 48 0 5619.2 14.15 156.54

MID-COUR3_ EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

SG715658.6 SGR 604.9 SG3 278.9 ST 2846.0 SR 526.2 SS 604.4

RRT .0420 RRF .0004 RTF .9312 CRT .0812 CRS .5777 CST -.7642

SG815670.3 R23 -.0388 R13 .9312 LSA 2884.1 NSA 650.4 SSA 30.1

$¢;115658.6 St;Z 604.3 THA .09 EL1 2846.4 EL2 524.4 ALF .89

LAUNCH OAT[ DEC 17 1964 FLIGHT TIN( 410.00 ARRIVAL DATE JAN 81 1966

HELIOCENTMIC CONIC DISTANCE 887.264 EARTH TO MARS

RL 147.20 LAL .00 LQL 85.10 VL 33.360 GAL -4.00 AZL 88.30 HCA 259.50 SNA 192.26 ECC .24398 INC 1.7009 vl 30.266

RP 206.90 LAp -1.87 LOP 344.60 VP 24.344 GAP -13.44 AZP 90.31 TAL 339.39 TAP 238.89 RCA 145.35 APO 239.17 V2 26.470

RC 839.274 GL 14.92 GP -3.92 Z*L 124.62 ZAP 25.20 ETS 170.20 ZA( 39.02 ETE 175.00 ZAC 85.95 ETC 255.87 CLP 24.91

PLANETOCENI_IC CONIC

CS 14.716 VHL 3.836 DLA 2.16 RAL 214,11 RAO 6567.6 V(L 11,866 PTH 2.05 VHp 6.652 DPA -6.24 RAP 187.56 ECC 1.2422

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ L(_4G INJ RT ASC INJ AZMTM INJ TIN[ PO CST TIM INJ 2 LAT IN3 2 LONG

90.00 19 36 46 2210.44 -19.47 41.22 71.11 110.98 20 13 36 1610.4 -16.44 33.85

90.00 8 10 42 4720.61 16.00 201.89 70.28 66.32 9 29 22 4120.8 12.67 194.81

100.00 20 59 6 1944.83 -20.41 21.29 70.71 112.32 21 31 31 1344.8 -17.21 13.96

100.00 9 31 2 4461.66 16.93 182.40 66.85 64.99 10 45 24 3861.7 13.42 175.37

110.00 22 9 39 1724.02 -22.94 3.30 69.48 116.07 22 38 25 1124.0 -19.25 356.11

110.00 10 36 58 4255.25 19.40 165.42 66.53 61.29 11 47 54 3655.2 15.42 158.56

DIFFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.2854 TRA 6.4760 TC-16.1807 OAU 3.1836 SG715746.6 SGR 607.3 SG3 261.0 ST 2954.3 SR 552.1 SS 600.3

ROE .3526 MRA .1684 RC3 .2162 FAU .03593 RRT .0156 RRF -.0274 RTF .9255 CRT .0055 CRS .6066 CST -.7894

FD( -.4985 FRA 1.6503 FC3-2.1139 8SP 56089 SGB15758.5 R_3 -.0419 R13 .g255 LSA 2992.7 MSA 643.9 SSA 29.2

BOE .4413 BRA 6.4782 BC316.1822 FSP 892 $611§746.8 SG2 607.2 THA .05 ELI 2g54.5 EL2 532.1 ALF .06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 17 1964 FLIGHT TIM( 412.00 ARRIVAL DATE FEB 2 1966

HELIOCENTRIC CC441C

RL 147.20 LAL .OO

RP 206.97 LAP -1.65

RC 340.099 GL 14.41

PLANETOCENTRIC CONIC

C3 15.301 VHL 3.912 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 49 54 2187.09 -18.89

90.00 8 8 29 4781.82 17.10

100.00 21 11 45 1923.03 -19.84

100.00 9 29 18 4500.91 18.05

110.00 22 21 12 1705.68 -22.39

110.00 IO 68 21 4291.03 20.56

OIFFERENTIAL CORRECTIONS

TOE -.4031 TRA 6.8044 TC-1§.7026 6AU 3.2125

ROE .3641 RRA .1628 RC3 .2243 FAU .03206

FDE -.5073 FRA 1.5821 FC3-1.8842 BSP 56381

BOE .5431 BRA 6.8064 BCSI 3.7042 FSP 834

DISTANCE 8gl.553 EARTH TO MARS

LOL 85.10 VL 33.369 GAL -4.24 AZL 88.32 HCA 260.77 SNk 192.42 ECC .24573 INC 1.8762 Vl 30.266

LOP 345.86 VP 24.347 GAP -13.56 AZP 90.2? 7AL 338.27 TAp 239.04 RCA 145.14 APO 239.71 V2 29.462

GP -3.85 ZAL 126.32 ZAP 24.83 ETS 170.20 ZAE 38.35 ETE 174.g7 ZAC 86.22 ETC 255.85 CLP 24.55

1.12 RAL 215.48 RAD 6567._ VEL 11.691PTH 2.06 VHp 6.742 DpA -6.56 RAp 188.42 ECC 1.2518

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ Z LAT INJ 2 LONG

39.75 72.83 111.49 20 26 21 1587,1 -15.81 32.43

204.sg 72.39 67.08 9 27 50 4161.6 13.85 197.22

19.92 72.42 112.83 21 43 49 1323.0 -16.58 12.64

184.78 71.96 65.76 10 44 19 3900.9 14.62 177.67

2.17 71.17 116.53 22 49 38 1105.7 -18.64 355.03

167.55 70.65 62.07 11 47 52 3691.0 16.66 160.59

MIO-COUR$( EXECUTION ACCURACy ORS|T DETERMINATION ACCURACY

SG71§831.§ SGR 809.8 SG3 243.4 8T 3070.5 SR 538.0 89 593.3

RRT -.0100 RRF -.0542 RTF .9187 CRT -.0624 CRS .6328 CST -.8102

SG_15843.3 R23 .0451 R13 -.9187 LSA 3108.7 NSA 636.3 SSA 28.3

$6115831.5 962 609.8 THA 179.98 ELI 3070.7 EL2 537.0 ALF 179.35

LAU_ICH OATE DEC 17 1964 FLIGHT TIME 414.00 ARRIVAL DATE FEB 4 1966

HELIOCENTRIC CCNIC

RL 147.20 LAL .00

RP 207.04 LAP -1.64

RC 940.800 &L 13.90

PLAN(TOCENTRIC CONIC

C3 15.995 VHL 3.992

LNCH AZNTH LNCH TIME

90.00 20 2 48

90.00 8 6 29

100.00 21 24 10

100.00 9 27 40

110.00 22 32 31

110.00 10 35 48

OIFFERENTIAL CORRECTIONS

TOE -.5998 TRA 7.1421 TC-15.2211 BAU 3.2430

ROE .9761 RRA .1564 RC3 .2289 FAU .02830

FOE -.5198 FRA 1.5298 FC3-1.5374 BSP 56701

BO( .6379 BRA 7.1498 BC315.2228 FSP 777

OISTANCE 893.830 EARTH TO MARS

LOt. 85.10 VL 33.377 GAL -4.48 AZL 88.35 HCA 262.03 SMA 192.58 ECC .24753 INC 1.6518 vl 30.266

LOP 347.13 vP 24.349 GAP -13.68 AZP 90.23 TAL 337.15 TAp 239.18 RCA 144.91 APO 240.26 V2 26.453

GP -3.79 ZAL 128.00 ZAP 24.48 ETS 170.19 zAE 37.69 ET( 174.94 ZAC 86.48 ETC 255.84 CLP 24.21

OLA .11RAL 218.83 RAD 6367.6 VEL 11.718 PTH 2.06 VHp 6.833 OpA -6.88 RAp 189._9 ECC 1.2622

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2164.96 -18.39 38.36 74.58 111.96 20 38 51 1363.0 -13.19 31.10

4802.09 18.16 206.89 74.33 67.89 9 26 25 4202.1 13.00 199.63

1902.41 -19.29 18.63 74.16 113.28 21 55 52 1302.4 -15.98 11.41

4599.87 19.12 187.18 74.11 66.37 10 43 20 3939.9 13.79 179.97

1688.42 -21.86 1.11 72.87 116.96 23 0 40 1088.4 -18.07 354.03

4328.62 21.88 169.70 72.82 62.90 11 47 54 3726.6 17.87 162.64

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT13917.2 8GR 612.3 863 226.3 ST 3192.3 SR 344.0 ss 584.2

RRT -.0348 RRF -.0807 RTF .9106 CRT -.1227 CRS .6373 CST -.8264

SGB15929.0 R23 .0491RI3 -.9106 LSA 3229.9 MSA 628.6 SSA 27.4

_k',115917.2 962 612.t THA 179.92 EL1 3199.1 ELI 539.8 ALF 178.77

LAUNCH DATE DEC 17 1964 FLIGHT TIME 416.00 ARRIVA4. DATE FEB 6 1966

DISTANCE 900.094 EARTH TO MARS

-4.72 AZL 88.37 HCA 263.30 SMA 192.75 ECC .24946 INC 1.6275 vl 30.266

239.31RCA 144.66 APO 240.83 V2 26.444

174.91 ZAC 86.75 ETC Z55.83 CLF 23.87

HELIOCENTRIC CONIC

RL 147.20 LAL .00 LOL 85.10 VL 33.386 GAL

RP 207.13 LAP -1.62 LOP 348.39 VP 24.330 GAP -13.81 AZP 90.19 TAL 336.01 TAp

RC 341.556 GL 15.40 GP -3.72 ZAL 129.64 ZAp 24._4 ETS 170.18 ZAE 37.04 ETE

PLANETOCENTRIC CONIC

C3 16.619 VHL 4.077 DLA -.87 RAL 218.16 RAD 6367,7 VEL 11.747 PTH 2.07 VHp 6.925 OpA -7.21 RAp 190.17 ECC 1.2735

LNCH AZNTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 15 23 2144.02 -17.80 37.06 76.35 112.40 20 31 7 1544.0 -14.61 29.84

90.00 8 4 Z4 4842.20 19.17 209.40 76.71 68.73 9 25 6 4242.2 16.11 202.06

100.00 21 36 19 1862.94 -18.77 17.43 75.92 113.70 22 7 42 1282.9 -15.40 10.25

100.00 9 26 8 4578.51 20.14 189.59 76.30 67.44 10 42 27 3978.5 16.91 182.29

110.00 22 43 38 1672.24 -21.36 .12 74.60 117.35 23 11 30 1072.2 -17.52 353.09

110.00 10 33 19 4361.98 22.76 171.88 75.02 63.78 11 48 1 3762.0 19.05 164.71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.6741TRA 7.4867 TC-14.7328 BAU 3.2737 86713999.7 8GR 613.3 863 210.0 ST 3316.6 8R 550.0 SS 572.0

ROE .3887 RRA .1497 RC3 .2320 FAU .02458 RRT -.0584 RRF -.1037 RTF .9009 CRT -.1736 CRS .6799 CST -.8394

FDE -.5164 FRA 1.4736 FC3-1.2809 8SP 56998 S6816011.5 R23 .0331 R13 -.9009 LSA 3353.1MSA 620.8 SSA 26.6

BOE .7781 8RA 7.4902 BC314.7346 FSP 721 86115999.7 862 614.2 THA 179.87 ELI 3318.0 EL2 541.2 ALF 178.29

LAUNCH DATE DEC 17 1964 FLIGHT TIME 418.00 ARRIVAL DATE FEB 8 1966

HELIOCENTRIC CONIC DISTANCE 904.345 EARTH TO MARS

RL 147.20 LAL .00 LOL 83.10 VL 33.393 GAL -4.97 AZL 88.40 HCA 264.56 SMA 192.91 ECC .23145 INC 1.6034 vl 30.266

RP 207.22 LAp -1.60 LOP 949.66 VP 24.351 GAP -13.94 AZP 90.15 TAL 334.86 TAp 239.42 RCA 144.40 APO 241.41 V2 26.433

RC 942.314 GL 12.91GP -3.66 ZAL 131.26 ZkP 23.81ETS 170.17 zAE 36.40 ETE 174.88 ZAC 87.01ETC 255.82 CLP 2_.54

PLAN£TOCENTRZC CONIC

C3 17.356 VHL 4.166 OLA -1.83 RAL 219.48 RAO 6567.7 VEL 11.779 PTH 2.08 VHP 7.019 OpA -7.34 RAP 191.05 ECC 1.2856

LNCM AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 27 44 2124.26 -17.28 33.84 78.15 112.79 21 3 8 1324.3 -14.04 28.66

90.00 8 2 31 4881.95 20.13 211.92 78.93 89.65 9 23 53 4281.g 17.18 204.49

100.00 21 48 13 1864.62 -18.26 16.30 77.70 114.09 22 19 18 1264.6 -14.85 9.17

100.00 9 24 42 4616.82 21.13 192.01 78.52 68.35 10 41 39 4016.8 18.00 184.61

110.00 22 34 30 1657.12 -20.88 359.20 76.35 117.70 23 22 8 1057.1 -17.01 352.22

110.00 10 64 53 4397.08 23.80 174.08 77.26 64.70 11 48 12 3797.1 20.19 166.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.8082 TRA 7.8423 TC-14.2463 8Au 3.3060 96T16080.7 8GR 618.1 $63 194.0 ST 3441.4 8R 555.9 SS 557.4

ROE .4019 RRA .1426 RC3 .2338 FAU .02096 RRT -.0814 RRF -.130| RTF .8892 CRT -.2226 CRS .7010 CST -.8494

FOE -.5162 FRA 1.4130 FC3-1.0457 BSP 37248 86816092.6 R23 .0578 R13 -.8892 LSA 3476.5 MSA 613.2 SSA 25.8

BOE .9026 BRA 7.8438 BC314.2482 FSp 665 86118080.8 8G2 616.0 THA 179.82 EL1 3443.7 EL2 541.6 ALF 177.89
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JPL TM 33-1OO EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAQIIACH DATE O(C 17 1964

NELI_EMTR IC CONIC

RL 14?.20 LAL .00

RP 207.32 LAP -1.58

RC 343.068 ;L 12.43

PL AIM[ TOCENTR I C CQ44 1C

C3 18.149 VHL 4.280

LNCH A2NTH LNCH TIM(

90.00 Z0 $8 30

90.00 8 0 44

100.00 21 39 33

100.00 9 29 22

110.00 23 3 10

110.00 10 $4 ]4

FLIGHT I|M( 420.00 ARRIVAL OAT( F(8 10 1966

DISTANCE 998.582

LOL 85.10 VL 33.403 GAL -5.23 AZL 88.42 H(A 285.82 SMA

LOP $50.92 VP 24.350 GAP -14.06 AZP 90.12 TAL 393.70 TAp

GP -3.80 2AL 132.65 ZAP 23.48 ETS 170.15 zA[ 35.76 ETE

EARTH TO MARS

193.07 ECC .25353 INC 1.5794 vl 30.246

238.52 RCA 144.12 AlSO 242.02 v2 26.421

174.84 ZAC 87.27 ETC 255.82 CLP 23.22

DLA -2.77 RAL 220,77 8A0 6587.7 VEL 11.612 PTH 2.09 VHp 7.115 DpA -7.88 RAp 191.93 ECC 1.2987

L-I TIME INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LO_IG

2103.86 -16.78 34.70 79.96 113.14 21 14 58 1905.7 -13.51 27.56

4921.32 21.04 214.45 81,18 70.60 8 22 45 4321.5 18.20 206.92

1847.43 -17.78 15.25 76.50 114.43 22 30 41 1247.4 -14.$3 8.16

4854.79 22.06 194.44 80.77 69.30 10 40 57 4054.8 19.05 188.93

1643.06 -20.43 358.38 78.12 118.02 23 32 3S 1043.1 -16.33 $31.41

4431.92 24.79 178._ 79.54 85.88 11 48 28 3831.9 21.30 168.89

DIFFERENTIAL C._RRECTIC4qS MID-COURSE EXECUTION ACCURACY

TOE -.9401TRA 8.Z060 TC-13.7600 BAU 3.3391 gM_718159.7 SrJt 820.9 $4;3 178.6

ROE .4157 RRA .1351RCS .2844 FAU .01742 RRT -.1038 RRF -.1538 RI"F .8750

FOE -.5135 FMA 1.$480 FC$ -.8308 SIP 57495 $TA616171.7 RZ3 .0684 R13 -.8780

BIDE 1.02Y9 BRA 8.2071 8C319.7620 FSP 810 S6118159.9 _ 817.5 THA 179.77

LAUNCH DATE DEC 17 1944 FLIGHT TINE 422.00

HELIOCENTRIC CONIC OISTANC( 912.803

RL 147.20 LAL .00 L(_. 85.10 VL 33.412 GAL -5.49 AZL 08.44 HCA 267.08 9HA

RP 207.49 LAp -1.55 LOP 352.18 Vi e 24.348 GAP -14.22 AZP 90.00 TN. 352.33 TAP

RC 343.815 GL 11.93 6P -3.35 ZAL 134.40 ZAP 23.17 (TS 170.14 ZAIE 35.14 ETE

PLANI£TOCENT91C C4_41C

C3 19.001VHL 4.33R OLA -S.6T RAL 222.05 RAO 8567.8 VEL 11.840 PTH 2.10 VHp

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH

90.00 20 51 41 2088.21 -18.31 $$.64 81.78 113.47

90.00 7 59 S 4_0.81 21.90 218.98 83.45 71.59

100.00 22 11 19 1831.35 -17.32 14.28 81.$2 114.73

100.00 9 22 7 4892.40 2Z.94 198.89 83.06 70.30

110.00 ZS 15 37 1930.05 -20.01 357.58 78.90 118.31

110.00 10 34 18 4498.47 25.74 178.33 81.85 86.89

DIFFERENTIAL CCRRECTIONS MIO-C.oURS( EXECUTION ACCURACY

TOE-l.0TO1 TNA 8.5775 TC-1S.2T01BAU 3.3737 SGT16238.g Sr_ 823.7 SG3 163.7

ROE .4300 RRA .1271RC3 .2340 FAU .01393 RRT -.$250RRF -.1781RTF .8574

FOE -.50TR FRA 1.2792 FC3 -.8349 89P 57711 $r_18248.9 623 .0693 R13 -.8525

BOE 1.1533 lIRA 8.5785 8C313.2812 FSP 557 S6116237.1SG2 616.6 THA 179.72

ORBIT DETERMINATION ACCURACY

ST 3565.1 SR 581.7 SS 540.8

CRT -.2637 CR9 .7214 CST -.8563

LSA 3598.6 NSA 606.2 SSA 25.1

EL1 3588.3 EL2 541.4 ALF 177.58

ARRIVAL DATE FEB 12 1968

EARTH TO MARS

193.23 ECC .25570 INC 1.5554 vl 30.296

239.61 RCA 143.82 APO 242.64 V_ 26.408

174.80 ZAC 87.54 ETC 255.82 CLP 22.91

7.213 OPA -8.22 RAp 192.83 ECC 1.312Y

INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

21 26 29 1488.2 -IS.00 28.32

9 21 43 4360.3 19.18 209.56

22 41 S0 1231.4 -13.84 7.21

10 40 19 4092.4 20.05 189.L_8

23 42 47 1030.0 -16.08 $50.67

11 48 44 3868.5 ZZ.S6 171.00

ORBIT DETERMINATION ACCURACY

ST 3688.0 SR 567.4 SS 521.9

CRT -.2997 CRS .7407 CST -.8610

LSA 3717.8 MSA 599.7 SSA 24.4

EL1 3890.0 ELI 540.7 ALF 1TT.SO

LAUNCH DATE DEC 17 1964 FLIGHT T[ME 424.00 ARRIVAL DATE FEB 1A 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 207.54 LAp -1.53

RC 344_561GL 11.49

PLANETOCENTRIC CONIC

C3 19.915 VHL 4.483

LNCM AZMTM LNCN TIME

90.00 21 3 18

90.00 7 57 2T

100.00 22 22 30

100.00 9 20 36

110.00 23 25 50

110.00 10 34 5

DIFFERENTIAL CORRECTIONS

TDE-1.1978 TRA 8.9592 TC-12.8029 BAU 3.4093

ROE .4447 RRA .1187 RC3 .2327 FAU .01052

FOE -.5000 FRA 1.2061 FCS -,4572 BSP 57911

9DE 1.2777 BRA 8.9800 6C312,8050 FSP 504

DISTANCE 917.008 EARTH TO MARS

LOt. 85.10 YL 33.421 GAL -5.76 AZL 86.47 HCA 266.34 SMA 193.40 ECC .25797 INC 1.5316 vl 30.266

LOP 353.4_ VP 24.34S GAP -14.36 AZP 90.04 TAL 331.$5 TAp 239.69 RCA 143.51 APO 2A3.29 V2 26.395

GP -3.49 ZAL 135.92 ZAF 22.86 ET6 170.13 ZAE $4.52 ETE 174.78 ZAC 87.80 ETC 255.82 CLP 22.61

OLA -4.55 RAL 229.30 RAO 6567.8 VEL 11.887 PTH 2,11VHp 7.312 DpA -6.58 RAp 193.73 ECC 1.3277

L-I TIME INJ LAT INJ LONG ZNJ 67 ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2071.88 -15.87 32.84 63.64 113.76 21 37 50 1471.9 -12.52 25.56

4998.91 22.71 219.52 85.75 72.61 9 20 48 4398.9 20.12 211.81

1816.$6 -18.89 13.37 63.16 115.03 22 52 46 1216.4 -13.38 6.34

4729.65 23.78 199.34 85,38 71.33 10 39 48 4129.8 21.01 191.64

1618.06 -19.63 356.87 81.71 118.57 23 52 49 1018.1 -15,66 349.99

4500.71 26.64 160.78 84,19 67.75 11 49 6 3900.7 29.$9 173.13

MID-COURSE EXECUTION ACCURACy ORBIT DETERMXNATION ACCURACY

$GT18312.4 SGR 626.5 SG3 149.4 ST 3803.5 SR 572.9 SS 501.2

RRT -.1455 6RF -.1973 RTF .8356 CRT -.3311CRS .7596 CST -.6692

SGB16324.4 623 .0784 913 -.8358 LSA 3899.1MSA 599.8 SSA 23.8

S6116312.6 SG2 619.9 THA 179.66 EL1 3808.3 EL2 599.9 ALF 177.09

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 426.00 ARRIVAL DATE FEB 16 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .00

RP 207.67 LAp -1.31

RC 345.302 GL 11.09

PLAN(TOCENTRIC CONIC

C3 20.895 VHL 4.571

LNCH AZNTH LNCH TIME

90.00 21 14 40

90.00 7 35 37

100.00 22 33 27

100.00 9 19 50

110.00 23 $5 51

110.00 10 33 58

OIFFERENTIAL C_RRECTIONS

70[-1.3250 TRA 9.$485 TC-12.3372 BAU 3.4469

ROE .4601RRA .1099 RCS .2905 FAU .00717

FOE -.4896 FRA 1.1287 FCS -,2970 BSP 58055

BOE 1.4026 8RA 9.3491 BCS12.3993 FSP 453

DISTANCE 921.196 EARTH TO MARS

LOL 85.10 VL 33.429 GAL -6.03 A2L 88.49 HCA 269.60 SMA 193.56 ECC .26033 INC 1.5078 Vl 30.266

LOP $54.70 VP 24.341 GAP -14.31 AZP 90.01 TAL 330.16 TAP 2_59.76 RCA 149.17 APO 243.95 vZ 26.380

GP -3.44 ZAL 197.41 ZAP 22.56 ETS 170.11 ZAE 33.91 ETE 174.72 ZAC 88.06 ETC 255.83 CLP 22.31

OLA -5.40 RAL 224.54 RAD 6567.8 VEL 11.928 PTH 2.12 VHP 7.419 DpA -8.91 RAp 194.84 ECC 1.3439

L-I TIME INJ LAT INJ LONG INJ 6T ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2056.60 -15.45 31,72 85,51 114.03 21 48 58 1456.6 -12.07 24.67

5037.11 23,46 222.07 88.08 73.67 9 19 54 4437.1 21.00 21A.26

1802.43 -16,49 12.53 85.01 115.29 23 3 30 1202.4 -12.95 5.53

4766.52 24.56 201,60 87.72 72.40 10 $9 17 4186.5 21.92 194.00

1607.06 -19.27 356.22 85.52 118.60 24 2 38 1007.1 -15.28 349.37

4334.64 27.30 183,05 66,57 68.85 11 49 30 $934.6 24.$7 175.27

MID-CO4JR_[ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT16886.1 SGR 629.3 SG3 135.8 ST 3916.8 SR 578.2 SS 478.6

RRT -.1655 RRF -.2169 RTF .8080 CRT -.3592 CRS .7782 CST -.8635

_16398,2 R23 .0841 R13 -,8080 LSA 3944.4 MSA 588.2 SSA 23.2

S6116388.5 $62 620.7 THA 179.64 EL1 $922.4 EL2 538.8 ALF 176.91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 17 1964 PLIGHT TIldE 428.00 ARRIVAL DATE FEB 18 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .DO

RF 207.80 LAp -1.48

RC 348.039 GL 10.59

PLANETOCENTRIC CONIC

C3 21.944 VNL 4.884

LNCH AZMTH LNCH TIME

90.00 21 25 48

90.00 7 54 31

100.00 22 44 11

100.00 9 16 49

110.00 23 45 39

110.00 10 33 50

DIFFERENTIAL CORRECTIONS

TOE-1.4483 TRA 9.7496 TC-11.8788 BAU 3.4849

ROE .47§8 RRA .1006 RC3 .2277 FAU .00386

FOE -.4769 FRA 1.0475 FC3 -.1522 BSP 58236

BOE 1.5244 BRA 9.7501 BC311.8790 FSP 402

DISTANCE 925.365 EARTH TO MARS

LOL 85.10 VL 33.438 GAL -6.31 AZL 88.52 HCA 270.86 SMA 193.72 [CC .26279 [NC 1.4841 vl 30.266

LOP 355.95 VP 24.336 GAP -14.67 AZP 89.96 TAL 328.96 TAp 239.81 RCA 142.82 APO 244.83 ¥2 26.364

GP -3.39 ZAL 136.87 ZAP 22.27 ETS 170.10 ZAE 33.31ETE 174.67 ZAC 88.32 ETC 253.84 CLP 22.03

OLA -8.23 RAL 225.75 RAO 6567.9 VEL 11.972 PTH 2.13 VHP 7.516 OpA -9.26 RAp 195.55 [CC 1.3611

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2042.40 -13.05 30.87 87.38 114.27 21 39 30 1442.4 -11.85 23.84

3074.91 24.16 224.62 90.43 74.77 9 19 6 4474.9 21.84 216.72

1789.34 -16.11 11.76 86.87 115.52 23 14 0 1189.5 -12.55 4.79

4803.00 25.29 204.27 90.08 73.51 10 38 52 4203.0 22.79 196.36

1597.07 -18.94 355.63 85.33 119.00 24 12 16 997.1 -14.92 348.81

4568.23 28.30 185.33 88.96 69.98 1t 49 58 3968.2 23.31 177.43

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG716457.5 8GR 632.1 SG3 122.8 ST 4024.9 SR 383.2 S$ 454.4

RRT -.1846 RRF -.2341 RTF .7727 CRT -.3832 CRS .7967 C$T -.8613

$G016469.8 fl23 .0929 fl13 -.7727 LSA 4050.4 MSA 383.3 SSA 22.6

88116457.9 982 621.2 THA 179.59 EL1 4031.2 EL2 337.8 ALF 176.76

LAUNCH DATE DEC 17 1964 FLIGHT TIN( 430.00 ARRIVAL OATE FEB 20 1966

HELIOCENTRIC CONIC

RL 147.20 LAL .DO

RP 207.94 LAp -1.46

RC 346.771 GL 10.16

PLANETOCENTR1C CONIC

C3 23.063 VHL 4.803 DLA

LNCH AZMTH LNCH TIM1[ L-I TIME INJ LAT

90.00 21 36 42 2029.22 -14.68

90.00 7 33 10 3112.29 24.81

100.O0 22 34 41 1777.63 -15.76

100.00 9 17 32 4839.10 25.96

110.00 23 35 15 1388.02 -18.64

110.00 10 33 48 4601.49 29.08

OIFFERENTIAL CORRECTIONS

TOE-1.3700 TRA10.1§79 TC-11.4292 8AU 3.5230

ROE .4920 RRA .0908 RC3 .2242 FAU .00060

FDE -.4824 FRA .9617 FC3 -.0226 BSP 58342

8DE 1.6453 BRAlO.1383 0C311.4314 FSP 352

OZSTANCE 929.514 EARTH TO MARS

LOL 85.10 VL 33.447 GAL -6.60 AZL 88.54 HCA 272.11 SMA 193.89 ECC .26536 INC 1.4604 Vl 30.266

LOP 357.21 VP 24.330 GAP -14.83 AZP 89.9_ TAL 327.75 TAp 239.86 RCA 142.44 APO 245.34 V2 26.348

GP -3.34 ZAL 140.30 ZAP 21.99 ET8 170.09 ZA( 32.72 ETE 174.62 ZAC 88.38 ETC 255.86 CLP 21.75

-7.03 RAt. 226.93 RAO 6567.9 VEL 12.018 PTH 2.13 VHP 7.620 DpA -9.62 RAp 196.46 ECC 1.3796

ZNJ lONG INJ RT A$C |NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

30.07 89.27 114.49 22 10 31 1429.2 -11.26 23.07

227.17 92.80 75.69 9 18 22 4512.3 22.62 219.18

11.05 88.74 115.73 23 24 19 1177.7 -12.17 4.10

206.74 92.46 74.64 10 38 31 4239.1 23.60 198.74

355.10 87.18 119.19 24 21 43 988.0 -14.61 348.30

187.62 91.39 71.15 11 50 29 4001.5 26.21 179.60

HID-COURSE (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT16526.2 _ 634.7 8G3 110.7 ST 4127.3 SR 587.9 SS 429.0

RRT -.Z030 RR_ -.2487 RTF .7268 CRT -.404§ CR3 .81§6 CST -.8366

ST,016538.3 R23 .1031 R13 -.7268 LSA 4150.8 MSA 576.8 SSA 22.0

S8116526.7 S_2 621.5 THA 179.55 ELI 4134.3 EL2 536.8 ALF 176.65

LAUNCH DATE DEC 17 1964 FLIGHT TIME 432.00 ARRIVAL DATE FEB ZZ 1966

HELIOCENTRIC CONIC

RL 14?.20 LAL .DO LOL 85.10 VL 33.453 GAL

RP 208.09 LAP -1.43 LOP 358.46 VP 24.323 GAP -15.00 AZP 89.92 TAL 326.53 TAp 239.8g RCA 142.04 AFO 246.07

RC 347.497 GL g.73 GP -3.30 ZAL 141.69 Zkp 21.72 ET$ 170.07 ZAE 32.1S ETE 174.37 ZAC 88.84 ETC 255.88

PLANETOCENTR|C CONIC

C3 24.264 VHL 4.926 DLA -7.80 RAL 228.13 RAO 6568.0 VEL 12.068 PTH 2.16 VHp 7.727 DpA -9.97 RAP 197.41

DISTANCE 933.641 EARTH TO MARS

-6.69 AZL 68.38 HCA 273.36 8MA 194.06 ECC .26803 INC 1.4367 vl 30.266

V2 26.331

CLP 21.48

T08-1.6905 TRAtO.S754 TC-10.99§0 8AU 3.3674

ROE .3087 RRA .0807 RC3 .2202 FAu-.O0239

FOE -.4460 FRA .8716 FC3 .0924 88P 38403

80( 1.7653 BRA10.5757 8C310.9972 FSP 303

ECC 1.3993

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 21 47 22 2017.04 -14.34 29.35 91.17 114.68 22 20 59 1417.0 -10.89 22.37

go.00 7 51 34 5149.25 25.40 229.71 95.18 77.03 g 17 43 4549.3 23.36 221.64

100.00 23 4 58 1766.74 -15.44 10.40 90.63 115.92 23 34 24 1166.7 -11.83 3.47

100.00 9 16 59 4874.79 26.38 209.21 94.86 75.80 10 38 14 4274.8 24.37 201.11

110.00 0 8 34 1579.90 -18.37 354.62 89.03 119.35 O 34 54 979.9 -14.32 347.85

110.00 tO 35 48 4634.39 29.76 189.93 93.83 72.33 11 51 3 4034.4 27.06 181.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$G716§93.6 8DR 637.3 883 99.4 ST 4224.4 8R 592.4 SS 402.5

RRT -.2209 RRF -.2594 RTF .6671 CRT -.4234 CR$ .8551CST -.8492

S_16605.8 R23 .1147 R13 -.6671 LSA 4243.9 MSA 374.7 8SA 21.5

SGl16594.2 882 621.5 THA 179.51 EL1 4231.9 EL2 535.7 ALF 176.55

LAUNCH DATE OEC 17 1964 FL|GHT TIME 434.00 ARRIVAL DATE FEB 24 1966

HELIOCENTRIC CONIC DISTANCE 937.747 EARTH TO MARS

RL 147.20 LAL .00 LOL 85.10 VL 33.464 GAL -7.19 AZI. 68.39 I'_A 274.61 5HA 194.22 ECC .27082 INC 1.4129 vl 30.266

RP 208.23 LAp -1.41 LOP 339.71 VP 24.316 GAP -13.17 A ZP 89.89 TAt. 325.30 TAp 239.91 RCA 141.82 APO 246.82 V2 26.312

RC 348.218 GL 9.32 GP -3.23 ZAL 143.03 ZAP 21.46 ET8 170.06 ZAE 3|.55 ETE 174.32 ZAC 89.09 ETC 235.90 CLP 21.22

PLANETOCENTRIC CONIC ,

C3 23.344 VHL 3.034 DLA -8.34 RAL 229.29 RAD 6568.0 VEL 12.121PTH 2.17 VHp 7.836 DpA -10.33 RAp 198.34 (CC 1.4204

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 37 30 2003.81 -14.02 28.68 93.07 114.86 22 31 15 1405.8 -10.55 21.72

90.00 7 50 41 5185.80 25.93 232.26 97.57 78.20 9 17 7 4585.8 24.04 224.10

100.00 23 15 1 1756.77 -15.14 9.81 92.52 116.08 23 44 18 1156.8 -11.52 2.90

100.00 9 16 11 4910.07 27.15 211.68 97.27 76.98 10 38 1 4310.1 25.08 203.49

110.00 0 17 45 1372.67 -18.13 354.20 90.88 119.49 O 43 58 972.7 -14.06 347.45

110.00 10 35 32 4666.93 30.41 192.24 96.30 73.37 11 51 39 4066.9 27.86 183.97

DIFFERENTIAL C_RECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.8066 TRAIl.D030 TC-10.5703 8AU 3.6105 SGT16889.7 8GR 639.7 $G3 89.3 ST 4313.2 8R 596.5 Ss 374.9

ROE .3257 RflA .0701 RC3 .2157 FAU-.Q0573 RRT -.2380 RRF -.2638 RTF .5884 CRT -.4395 CRS .8553 CST -.8382

FOE -.4277 FRA .7772 FC3 .1949 BSP 58495 SG816670.9 R23 .1272 R13 -.5884 LSA 4334.8 MSA 571.1 SSA 21.0

BOE 1.8813 6RA11.0052 BC310.5725 FSP 255 S61168§9.3 $82 621.3 THA 179.48 EL1 4323.3 EL2 534.8 ALF 176.47
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CON|C

RL 147.19 LAL " .OO

RP 243.SQ LAP 1.05

RC 130.OZZ GL ?.SO

PLAMETO¢ENTNIC C0941C

CS 27.152 VHL 5.211

LNCH AZ14TH LNCH TIM(

90.00 14 41 83

90.00 D 29 41

100.00 16 10 24

100.09 T 43 22

110.00 17 35 48

110.00 8 34 E?

FLIGHT TIRE 140.00 ARRIVAL DATE MAY 7 1985

DISTANCE 553.753

LOL 83.12 VL $5.263 GAL 1.98 AZL 68.89 HCA 108.73 SMA

LOP 194.85 VP 23.057 GAP 22.42 AZP 90.$5 TAL 7.09 TAp

GP 2.42 ZAL 75.04 ZAP 173.00 ETS 156.46 ZNE 152.03 ETE

EARTH TO MARS

237.67 ECC .38200 INC 1.1050 vl $0.Z69

115.82 RCA 146.88 Also 328.45 v2 22.535

2.94 ZAC 91.87 ETC 255.92 CLP 173.43

DLA 14.36 RAL 165.42 RAD 6568.1 VEL 12.187 PTH 2.19 VHP 10.306 DPA .03

L-I TIN( INJ LAT IMJ LONG ;NJ RT ASC INJ AZMTH INJ TIM( PO C$T TIN

ETSZ.OD -27.98 78.33 37.42 94.55 15 27 15 2152.0

4469.86 8,64 187.15 80.16 62.93 7 44 11 3869.9

2464.95 -29.38 57.07 37.27 95.80 16 51 29 1664.9

4232.14 9.88 169.01 29.50 61.64 8 53 54 3632.1

2197.72 -$3.06 38.21 36.70 99.22 18 12 26 1597.7

4072.13 13.09 154.97 27.59 58.14 9 42 19 3472.1

RAp 189.09 ECC 1.4469

INJ Z LAT INJ 2 LONG

-2T.OS 69.78

4.04 180.42

-28.26 48.44

6.01 182.36

-31.44 27.36

8.79 148.52

DIFFERENTIAL CCNR[CTION8

TOE .2887 TRA-l.O012 TC3 1.2148 BAU .4409

ROE -.5524 RflA -.2233 RC3 .0055 FAU .06378

FOE .1814 iRA .1903 FCS-Z.0335 BSP 5513

ROE .6233 BRA 1.0238 9C3 1.2146 FSP 498

MID-COURSE EXECUTION ACCURACY

8GT 1730.5 S6R 658.1 _3 184.4

RRT .0899 _ -.1053 RTF -.7813

Sr_ 1851.4 923 -.0234 913 -.7817

SG1 1731.6 SG2 655.0 THA 2.29

LAUNCH DATE DEC 18 1984 FLIGHT TIRE 142.00

HELIOCENTRIC C_NIC

RL 147.19 LAL .OO

RiP 243.85 LAP 1.DE

RC 141.251GL 7.48

pLAN(TOC(1MTRIC CONIC

C5 26.138 VHL 5.112

t.NCH AZNTH LI_H TIM(

90.00 14 32 40

90.00 6 29 8

1015.00 16 2 0

100.00 T 42 _9

110.00 17 28 6

110.00 9 32 53

ORBIT DETERMINATION ACCURACY

ST 467.4 SIR 612.1 $3 143.8

CRT -.$633 ERE .8705 CST -.2389

LEA 701.6 NSA 343.1 SEA 49.9

EL1 693.4 EL2 335.1 ALF 122.46

ARRIVAL DATE- MAY 9 1965

DISTANCE 356.078

LOL 86.12 VL 35.163 GAL 2.09 AZL 88.91 HCA 109.84 SMA 234.11 ECC .37282

LOP 195.T6 VP 22.897 GAP 21.78 AZP 90.36 TAL 7.72 TAP 117.36 RCA 146.83

r,4P 2.49 ZAL 73.82 ZAP 172.41 ET8 159.55 ZA( 152.11 ETE 3.23 ZAC 92.00

DLA 14.81 RAL 164.25 RAD 6868.1 VI[L 12.146 pTR 2.18 VHp 10.049 DPA -.03

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM

2758.52 -26.91 78.80 35.73 94.32 15 18 39 2158.5

4444.44 7.84 185.70 28.48 62.70 T 43 12 3844.4

2470.42 -29.41 57.47 35.60 95.59 16 43 11 1870.4

4207.77 9.09 167.64 27.79 61.40 8 52 37 3607.8

2201.05 -33.10 36.46 35.04 99.07 18 4 47 1601.1

4049.90 12.29 153.75 25.88 57.85 9 40 23 3449.9

EARTH TO MARS

INC 1.0851 Vl 30.269

APO 321.38 V2 22.560

ETC 255.91 CLP 172.82

RAP 189.40 ECC 1.4302

INJ 2 LAT INJ 2 LONG

-27.12 ?0.23

4.13 119.00

-28.33 48.84

5.20 161.01

-31.49 27.61

7.96 147.34

DIFFERENTIAL CGRRECTION8 M|D-(OURSE EXECUTION ACCURACY ORBIT D(TERRINATION ACCURACY

TD[ .2689 TRA -.9703 TC3 1.2943 BAU .4523 SGT I792.9 _J_ 656.7 SG3 194.6 ST 454.1 Sit 811.8 SS 157.0

ROE -.541T 9RA -.2137 RC3 .0106 FAU .06009 RRT .0975 IRiF -.1134 RTF -.7879 CRT -.5871 ERE .9058 CST -.3132

FiDE .1410 IRA .1633 FC3-2.1990 BSP 5649 _ 1891.2 223 -.0244 913 -.7884 LEA 696.4 NSA 342.7 SEA 52.2

.604T BRA .9942 9C3 1.2943 Flip 530 SGI I764.2 _ 633.1 THA 2.41 EL1 684.7 F._2 334.2 ALF 120.96

LAUNCH DATE DEC 18 1964 FLIGHT T|M( 144.00 ARRIVAL DATE MAY 11 1965

HELIOCENTRIC CONIC DISTANCE 358.517 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 35.048 GAL 2.23 AZL 88.93 HCA 110.56 SMA 230.82 ECC .36412 INC 1.0350 vl 30.289

RP 243.00 LAP t.OD LOP 196.68 VP 22.745 GAP 21.15 AZP 90.37 TAt. 8.35 TAp 118.91 RCA 146.77 APO 314.87 vZ 22.385

RC 143.499 GL T.4S GP 2.56 ZAL 72.61ZAP 171.80 ETS 160.48 ZAE 152.22 ETE 3.52 ZAC 92.14 ETC 255.90 CLP 172.21

PLAN[TOCENTRIC CONIC

CS 25.E12 VHL 5.021DLA 15.25 RAL 163.06 RAD 6568.0 V[L IZ.lO7 pTH 2.17 VHp 9.T98 DPA -.D9 RAP 189.72 [CC 1.4149

LNCM AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 23 57 2765.35 -28.05 79.30 3A.07 94.07 15 10 2 2165.4 -27.19 70.74

90.00 6 28 28 4418.79 7.07 184.30 26.79 62.51 7 42 8 3819.8 3.33 177.62

100.00 15 53 36 2479.20 -29.45 57.90 33.94 95.37 16 34 53 1876.2 -28.39 49.25

100.00 T 41 30 4184.17 8.31 166.31 26.12 61,18 8 51 14 3584.2 4.41 159.70

110.00 1) 20 23 2204.69 -33.14 36.74 33.40 98.91 17 57 8 1604.7 -31.55 27.87

110.00 6 31 13 4028.45 11.51 152.58 24.20 57.59 g 38 21 3428.4 7.15 146.20

DIFFERENT l AL C_RRECTIONS MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2493 TRA -.9387 TE3 1.3753 BAU .4636 SGT 1794.7 SGR 655.1 SG3 205.3 ST 439.9 SR 611.3 SS 171.8

ROE -.5317 RRA -.2083 RC3 .0165 FAU .06854 RflT .1054 RDF -.1220 RTF -.7943 CRT -.5501CRS .9293 CST -.3772

FOE .1814 FRA .1334 FC3-2.3537 BSP 5783 $C_ 1910,6 923 -.0257 913 -.7948 LEA 691.9 MSA $39.1 SEA 54.7

BIDE .3873 BRA .9615 De3 1.3754 FSP 564 _1 1798.3 $112 650.9 ?HA 2.54 ELI 675.9 EL2 332.3 ALF 119.34

LAUNCH DATE DEC 18 1964 FLIGHT TIME 146.00 ARRIVAL DATE NAY 13 1965

HELIOCENTRIC CONIC DISTANCE 361.060 EARTH TO MARS

RL 147.19 LAL .DO LOt. 86.12 VL 34.938 GAL 2.36 AZL 68.96 HCA 111.48 644A 227.78 ECC .35589 INC 1.0446 vl 30.269

RP 242.74 LAP .97 LOP 197.60 VP 22.602 GAp 20.52 AZP 90.38 TAL 8.99 TAp 120.47 RCA 146.71 APO 308.84 V2 22.611

RC 145.763 GL 7.41 r,4P 2.64 ZAL 71.39 ZAP 171.18 ET8 161.29 ZA( 152.36 [TE 3.84 ZAC 92.28 ETC 255.90 CLP 171.59

PLAN[TOCENTRIC CONIC

¢S 24.367 VHL 4.936 DLA 15.68 RAL 161.89 RAD 6569.0 _L 12.072 PTH 2.16 VHP 9.555 DpA -.14 RAp 190.01 ECC 1.4010

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT INJ L_ INJ RT A$C INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

90.00 14 15 14 2772.42 -28.08 79.81 52.43 93.81 15 I 27 2172.4 -27.26 71.25

90.00 6 27 43 4395.95 6.32 182.95 25.16 62.34 7 40 59 3796.0 2.57 176.28

100.00 15 45 14 2482.22 -29.49 58.34 32.31 95.14 16 26 36 1882.2 -28.46 49.69

100.00 T 40 23 4101.38 7.56 165.03 24.48 60.99 8 49 47 3561.4 3.64 158.45

110.00 17 12 41 220e.57 -33.18 37.03 51.78 96.74 17 49 30 1608.6 -31,62 28.16

110.00 8 29 27 4007.90 10.76 151.46 22.$5 57.36 9 36 15 3407.8 6.38 145.10

DIFFERENTIAL CORRECTIONS MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2301 TRA -.9070 TC3 1.4569 BAU .4747 $GT 1828.4 SGR 653.3 _13 216.6 ST 425.2 SR 610.6 SS 188.1

ROE -.5223 RRA -.2010 RC3 .0231 FAU .07112 RRT .1136 _ -.1313 RTF -.8005 CRT -.5317 CRS .9436 CST -.4274

FOE .1827 FRA .1011 FC3-2.5268 BDP 5911 SG8 1939.7 R23 -.0272 R13 -.8011 LSA 688.2 NSA 334.9 SEA 57.3

ROE .5706 9RA .9290 DC3 1.4571 FSP 600 SG1 1828.2 SG2 648.4 THA 2.67 EL1 667.1 EL2 329.6 ALF 117.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl-. 1. 1964)

LAUMCH OATE DEC 16 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 15 1963

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 242.4? LAP .95

RC 148.041 GL 7.36

PLAMETOCENTRIC CONIC

C3 23.598 VHL 4.858

LNCH AZMTH LMCH TIME

90.00 14 6 35

90.00 6 26 SZ

100.00 15 38 54

100.00 7 39 15

110.00 17 S 2

110.00 6 27 35

DIFFERENTIAL CQRRECTION$

TD( .2113 TRA -.8751

ROE -.5135 RRA -.1937

FOE .2031 FRA .0661

BDE .5533 BRA .8963

DISTANCE 363.696 EARTH TO MARS

LOL 86.12 VL 34.834 GAL 2.48 AZL 88.98 HCA 112.40 SMA 224.96 ECC .34809 INC 1.0239 vl 30.269

LOP 198.52 VP 22.467 GAP 19.90 AZP 90.39 TAL 9.63 TAp 122.03 RCK 146.65 APO 303.27 V2 22.638

GP 2.72 ZAL 70.17 ZAP 170.56 ETS 161.99 ZAE 152.58 ETE 4.18 ZAC 92.42 ETC 255.89 CLP 170.95

OLA 16.10 RAL 160.70 RAD 6368.0 VEL 12.041PTH 2.1S VHP 9.318 DpA -.19 RAp 190.30 (CC 1.3884

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2779.67 -28.11 80.34 30.82 93.55 14 $2 53 2179.7 -27.32 71.76

4372.98 S.59 181.66 23.55 62.20 7 39 45 3773.0 1.83 175.00

2488.41 -29.52 58.80 30.70 94.90 16 18 22 1888.4 -28.53 50.14

4139.47 6.84 163.81 22.87 60.83 8 48 14 3539.5 2.90 157.24

2212.63 -33.22 37.34 30.1g 98.56 17 41 55 1612.6 -31.68 28.46

3988.02 10.03 150.39 20.93 57.15 9 34 3 3388.0 5.63 144.06

NXD-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5389 BAU .4856 SGT 1857.9 SGR 651.3 SG3 228.4 ST 409.9 SIR 609.8 SS 205.8

RC3 .0304 FAU .07382 RRT .1228 RRF -.1414 RTF -.8065 CRT -.5118 CRS .9514 CST -.4669

FC3-2.7084 BSP 6046 SG8 1968.7 R23 -.0290 R13 -.8071 LSA 685.5 MSA 329.7 SSA 60.0

9C3 1.5392 FSP 638 SGt 1859.8 $62 645.7 THA 2.80 ELi 658.5 EL2 326.1 ALF 115.73

LAUNCH DATE DEC 18 1964 FLIGHT TIME 130.00 ARRIVAL DATE MAY 17 1965

HI[LIOCENTR|C C_IC DISTANCE 366.419 EARTH TO MARS

RL 147.19 LAb .00 LOL 86.12 Vb 34.734 GAL 2.61 AZl. 89.00 HCA 113.32 SMA 222.35 ECC .34071 INC 1.0028 vl 30.269

RP 242.20 LAp .92 LOP 199.44 VP 22.339 GAP 19.28 AZP 90.40 TAL 10.28 TAp 123.60 RCA 146.59 APO 298.10 V2 22.664

RC 150.330 GL 7.29 GP 2.80 ZAL 68.95 ZAP 169.91 ET9 162.60 ZAE 152.81 ETE 4.51 ZAC 92.56 ETC 255.88 CLP 170.31

PLANETOCENTRIC CONIC

C3 22.897 VHL 4.783 DLA 16.49 RAt. 159.51 RAD 6387.9 VEL 12.011 PTH 2.14 VHP 9.087 DpA -.23 RAp 190.59 ECC 1.3768

LNCH AZMTH LNCH TIM( L-! TIME INJ LAT INJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 58 0 2787.02 -28.14 80.88 29.23 93.28 14 44 27 2167.0 -27.39 72.29

90.00 6 23 55 4350.93 4.89 180.42 21.98 62.07 7 36 26 3750.9 1.12 173.77

100.00 15 28 38 2494.71 -29.56 59.26 29.12 94.66 16 10 13 1894.7 -28.60 50.59

100.00 7 37 58 4116.47 6.14 162.64 21.30 60.69 8 46 36 3518.5 2.19 156.09

110.00 16 57 27 2216.83 -33.26 37.67 28.63 98.38 17 34 24 1616.8 -31.75 28.76

110.00 8 23 38 3969.11 9.33 149.37 19.35 56.96 9 31 47 3369.1 4.91 143.06

OIFFERENTIAL CCRRECTIONS MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1931 TRA -.8430 TC3 1.6212 BAU .4964 SGT 1889.2 SGR 849.2 SG3 240.9 ST 394.2 SR 608.9 SS 224.5

ROE -.5032 RRA -.1865 RC3 .0385 FAu .07668 RRT .1324 RRF -.1523 RTF -.8123 CRT -.4907 CRS .9544 CST -.4971

FOE .2263 FRA .0280 FC3-2.8993 BSP 6161 3GB 1997.6 R23 -.0309 R13 -.8129 LSA 683.9 MSA 323.8 SSA 62.9

BDE .5408 BRA .8634 BC3 1.6217 FSP 678 SG1 1691.4 362 642.8 THA 2.95 EL1 650.1 ELI 321.7 ALF 113.78

LAUNCH DATE OEC 18 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY 19 1965

HELIOCEMTRIC CONIC DISTANCE 369.220 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 34.639 GAL 2.73 AZL 8g.02 HCA 114.25 SMA 219.91ECC .33372 INC .981§ vl 30.269

RP 241.93 LAP .89 LOP 200.37 VP 22.219 GAp 16.66 AZP g0.40 TAL 10.92 TAp 125.17 RCA 146.52 Apo 293.30 vZ 22.692

RC 152.629 GL /.22 GP 2.89 ZAL 67.74 ZAp 169.26 ETS 163.13 ZAE 153.09 ETE 4.88 ZAC 92.70 ETC 255.87 CLP 169.65

PLANETOCEMTRIC CONIC

C3 22.240 VHL 4.718 OLA 16.88 RAL 138.31RAO 6367.9 VEL 11.985 PTH 2.14 VHp 8.863 DpA -.26 RAp 190.87 ECC 1.3663

LNCH AZMTH LNCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

90.00 13 48 31 2794.39 -28.17 81.41 27.68 93.02 14 36 5 2194.4 -27.43 72.82

90.00 6 24 51 4329.85 4.22 179.23 20.44 61.97 7 37 1 3729.8 .44 172.60

100.00 15 20 29 2501.04 -29.$9 59.73 27.37 94.41 16 2 10 1901.0 -28.67 51.05

100.00 7 36 34 4098.42 5.47 161.53 19.75 60.57 8 44 53 3498.4 1.51 134.99

110.00 16 49 37 2221.10 -33.30 37.9g 27.09 98.19 17 26 58 1621.1 -31.81 29.08

110.00 6 23 33 3951.13 8.66 148.41 17.80 56.80 9 29 26 3351.1 4.23 142.12

DIFFEREMTIAL CCIRRECTION3 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1747 TRA -.8110 TC3 1.7023 6AU .5068 SGT 1919.5 8GR 647.0 363 254.1 ST 377.7 SR 607.9 SS 244.2

ROE -.4974 RMA -.1793 RC3 .0473 FAU .07968 RRT .1431RRF -.1640 RTF -.8177 CRT -.4661CRS .9340 CST -.3179

FOE .2524 FMA -.0133 FC3-3.0991 BSP 6298 SGB 2025.6 R23 -.0326 R13 -.8184 LSA 683.2 MSA 317.3 SSA 65.9

BOE .5272 8RA .8306 BC3 1.7030 FSP 721 361 1922.0 SG2 639.5 THA 3.11 EL1 641.9 EL2 316.5 ALF 111.67

LAUNCH OATE DEC 18 lg64 FLIGHT TIME 154.00 ARRIVAL OATE MAY 21 1965

HEL|OCENTMIC CONIC

ML 147.19 LAL .00 LOL 86.12 VL

MP 241.65 LAp .87 LOP 201.29 VP

RC 154.936 GL 7.13 GP 2.99 ZAL

PLAN(TOCENTRIC CONIC

C3 21.680 VHL 4.656

LNCH AZMTH LNCH TIME

90.00 13 41 10

90.00 8 23 40

100.00 15 12 27

100.00 7 35 4

110.00 16 42 34

110.00 8 21 26

DIFFERENTIAL CORRECTIONS

TOE .1373 "iRA -.7782 TC3 1.7820 BAu .5168

fiDE -.4900 RRA -.1721RC3 .0370 FAU .08283

FOE .2773 FRA -.0380 FC3-3.3073 BSP 6409

BOE .5147 9RA .7970 BC3 1.7829 FSP 766

DISTANCE 372.093 EARTH TO MARS

34.548 GAL 2.84 AZL 89.04 HCA 115.18 SMA 217.65 ECC .32711 INC .9597 vl 30.269

22.10S GAP 18.0S A ZP 90.41 TAL 11.57 TAp 126.74 RCA 146.45 APO 288.84 V2 22.720

66.55 ZAp 168.60 ETS 163.60 ZAE 153.40 ETE 5.26 ZAC 92.85 ETC 255.86 CLP 168.99

DLA 17.24 RAL 157.11RAD 6567.9 VEL 11.961 pTH 2.13 VHp 8.644 DpA -.29 RAp 191.13 ECC 1.3568

L-I TIME IN_ LAT IHJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2801.71 -28.19 81.95 26.15 92.75 14 27 52 2201.7 -27.52 73.35

4309.77 3.58 178.11 18.94 61.89 7 35 30 3709.8 -.21 171.48

2307.34 -29.63 60.20 26.05 94.17 15 54 14 lg07.3 -28.73 51.51

4079.37 4.83 160.48 18.24 60.47 8 43 3 3479.4 .86 153.94

2225.36 -33.35 38.32 25.58 98.00 17 19 39 1625.4 -31.88 29.40

3934.10 8.02 147.§0 16.28 56.66 9 27 0 3334.1 3.38 141.23

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 1948.5 $GR 644.7 963 267.8 ST 361.3 SR 606.6 SS 264.6

RRT .IS41RRF -.1765 RTF -.8229 CRT -.4416 CRS .9312 CST -.5336

9GB 2032.3 R23 -.0330 R13 -.8237 LSA 683.8 MSA 310.1SSA 69.0

SGI 1951.3 SG2 636.0 THA 3.27 EL1 634.4 EL2 310.0 ALF 109.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC tR 1954 FLIGHT TIN( 156.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC

RL 14T.19 LAL .00

RP 241.35 LAp .84

RC 157.E50 GL 7.05

PLANETOCENTflIC CONIC

C3 21.154 VHL 4.599

LNCH AZ14TH LNCH 1114(

90.00 13 $2 ST

90.00 6 22 22

100.00 IS 4 33

100.00 7 35 27

110.00 16 35 18

110.00 8 19 IZ

DIFFERENTIAL C_mRECTION$

TD( .1508 TRA -.T$5T

ROE -.4832 RRA -.1681

FOE .3043 FRA -.|048

BIDE .508Z MA .7340

DISTANCE 375.032 EARTH TO MARS

L04- 86.12 YL 34.461 GAL 2.96 AZL 89.06 MCA 116.11 SNA 215.53 ECC .32085 INC .9375 vl 50.269

LOP 202.22 VP 21.995 GAP 17.44 AZ1P 90.41 TAL 12.22 TAp 128.32 RCA 146.38 APO 294.69 V2 22.746

GP 3.07 2AL 85.36 ZAP 167.92 ETS 184.02 ZA( 153.75 ETE 5.68 ZAC 93.00 ETC 255.86 CLP 168.31

DLA 17.58 RAL 155.$2 RAO $567.9 VEL 11.939 PTH

L-I TIME INJ LAT

2809.94 -28.22

4290.71 2.95

2518.57 -29.66

4061.31 4.23

12Lb$.$4 -33.38

3918.01 7.42

TC3 1.8812 BAU .5324

RC3 .0574 FAU .08511

FC3-3.5240 BSP 6274

BC3 1.8824 FSP 816

2.12 VHP 8.431DPA -.31 RAp 191.41ECC 1.3481

INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ Z LONG

82.48 24.85 92.48 14 19 46 2208.9 -27.57 73.87

177.04 17.46 61.83 ? 33 52 3690.7 -.83 170.41

60.66 24.56 93.93 15 46 27 1913.6 -28.80 51.96

159.46 16.76 80.39 8 41 8 3461.3 .25 152.95

38.64 24.11 97.81 17 12 28 1629.6 -31.95 29.71

148.64 14.79 56.54 9 24 30 3318.0 2.$7 140.39

MID-COURSE EvrCUTlCNi ACCURACY C_BIT DETERMINATION ACCURACY

SGT 1968.5 SGR 642.4 $G3 282.2 ST 346.1SR $05.4 SS 206.7

RRT .i§70Rl_ -.1905 RTF -.$323 CRT -.4476 CRS .94T4 CST -.5696

SG8 2089.7 R23 -.0448 R13 -.8333 LSA 689.6 NSA 298.5 SSA 72.3

SG1 1991.4 SG2 633.5 •HA 3.25 EL1 831.4 EL2 295.5 ALF 108.70

LAUNCH DATE DEC 10 1984 FLIGHT TIME 158.00 ARRIVAL DATE NAY 25 1965

HELIOCENTRIC C(MAIC DISTANCE 378.032 EARTH TO MARS

RL 14T.19 LAL .00 LOL 86.12 VL 34.379 GAL 3.07 AZL 89.06 HCA 117.04 SNA 213.56 ECC .31493 INC .9149 vl 30.269

RP 241.08 LAP .$Z LOP 203.16 _p 21.699 GAP 15.84 AZP 90.42 T_. 12.85 TAP 129.90 RCA 146.31APO 280.82 V2 22.777

RC 159.588 GL 6.9384P 3.1T ZAL 64.19 ZAP 167.23 ET$ 164.39 ZAIE 154.13 ETE 6.12 ZAC 93.15 ETC 255.85 CLP 167.62

PLAN(TOCEMTRIC CONIC

¢3 20.$TT _ 4.$4T DLA 17.91RAL 154.74 RA0 6557.8 _L 11.919 FTH 2.12 VHp 8.224 DpA -.32 RAF 191.67 [CC 1.3403

LNCH AZiATH L.NCH TIN( L-I TIM( INJ LAT INJ lONG INJ RT ASC INJ A_ATH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

80.00 13 24 58 2815.93 -25.24 82.9M 23.18 92.23 14 11 54 2215.9 -27.63 74.37

90.00 8 ZO 54 4272.78 2.39 178.04 IS.03 61.78 T 32 9 3872.8 -1.41 169.41

IOQ.O0 14 88 82 2519.58 -Z_.68 61.10 23.10 93.70 15 38 51 1919.6 -28.65 52.40

IO0.00 • 31 43 4044.36 3.65 158.55 15.52 80.31 $ 39 9 3444.4 -.32 152.02

110.00 16 25 13 2235.76 -33.42 38.96 22.66 97.63 17 5 27 1633.8 -32.01 30.02

110.00 $ 19 81 3902.94 6.85 143.64 13.35 56.43 9 21 54 3302.9 2.39 139.60

DIFFERENTIAL ¢_RR[CTION$ NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUNACY

• DE .1235 1WA -.TOa9 TC$ 1.9475 BAU .3383 SGT 2011.2 SGR 639.9 SG3 297.6 _T 329.$ SR 605.8 S3 307.2

RD( -.4?$6 lIRA -.13TR RC$ .0790 FAU .08933 RRT .3T52 _ -*_)4? RTF -.8345 CRT -.4029 CflS .9413 CST -.5809

FDE .3296 FMA -.587$ FC$-3.7533 BMP 6522 S_ 2150.9 R23 -.0433 RI3 -.8355 LSA 689.9 NSA 293.4 $SA 75.5

BOE .4939 BRA .T_3 IC$ !.9491FSP 864 SGI 2014.7 SG2 629.0 THA 3.54 ELI 622.• ELZ 292.? ALF 108.05

LAUNCH DATE DEC 16 11)64 FLIGHT TIN( 160.00 ARRIVAL DATE NAY 27 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 240.7$ LAP .79

RC 161.890 GL 6.81

PLAN[TOCEMTRIC CONIC

C3 20.245 VHL 4.495

LNCH AZMTH LNCH TIME

90.00 13 17 10

90.00 S 19 23

100.00 14 49 22

100.00 T 29 52

110.00 16 21 18

110.00 8 14 26

DIFFERENTIAL CORRECTIONS

TOE .1108 TRA -.6793

MDE -.4705 RRA -.1506

FOE .3587 FRA -.2132

8DE .4534 BRA .6963

DISTANCE 381.088

LOL 86.12 VL 34.300 GAL 3.18 AZL 89.11 HCA

LOP 204.09 VP 21.806 GAP 18.25 AZP 80.42 TAL

GP 3.28 ZAL 63.03 2AP 166.52 ET3 164.72 ZAE

EARTH TO MARS

117.97 SMA 211.72 ECC .30932 INC .0921 vl 50.269

13.50 TAp 131.47 RCA 146.23 Also 277.21 V2 22.006

154.55 ETE 6.59 ZAC 93.30 ETC 255.84 CLP 166.92

DLA 18.21 RAL 153.57 RAO $567.6 VEL 11.901 PTH 2.11 VHP 8.022 DPA -.32 RAp 191.93 ECC 1.3352

L-I TIME INJ LAT INJ LONG INJ R• ASC INJ AZ14TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2822.67 -29.25 93.48 21.75 91.98 14 4 13 2222.7 -27.68 74.86

4255.$5 1.64 175.10 14.63 61.74 7 30 19 3655.9 -1.95 168.47

2525.39 -29.71 61.53 21.67 93.47 15 31 27 1925.4 -26.91 52.82

4026.4• 3.12 157.67 13.92 60.26 8 37 1 3426.5 -.66 151.15

2237.74 -33.46 39.27 21.25 97.45 16 58 38 1637.7 -52.07 30.51

3888.87 6.32 145.10 11.93 56.34 9 19 15 3286.9 1.86 138.86

MI0-COUR$[ [vI=CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0164 BAU .5463 _• 2035.4 SGM 637.5 $G3 313.8 ST 512.4 SIR 602.2 6$ 328.9

RC3 .0915 FAU .09333 RflT .1917 RRF -.2203 RTF -.8378 CRT -.3606 CRS .9349 CST -.5507

FC5-3.R911 BSP 6715 $G8 2132.9 R23 -.0438 R13 -.8388 LSA 692.6 NSA 287.4 $$A 78.6

BC3 2.0184 FSP 917 SGI 2039.4 $82 624.5 •HA 3.79 ELi 615.6 EL2 285.1 ALF 103.55

LAUNCH DATE DEC 18 1964 FLIGHT TIM( 162. O0 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CONIC DISTANCE 384.196 EARTH

RL 147.19 LAL .00 LOL 86.12 VL 34.225 GAL 3.28 AZL 89.13 HCA 118.91 SNA 209.99 ECC .30402 INC

RP 240.49 LAP .76 LOP 205.03 VP 21.715 GAP 15.66 AZ1P 90.42 TAL 14.14 TAp 133.04 RCA 146.15 APO

RC 164.213 GL 6.66 GP 3.39 ZAL 61.90 ZAP 165.80 (T$ 165.02 ZN[ 155.00 ETE 7.10 ZAC 93.45 ETC

PLAN[TOCENTRIC CONIC

C3 19.655 tflAL 4.456 DLA 18.49 R/U- 152.41 RAD 6567.8 V(L 11.884 pTH 2.11 VHp 7.825 OpA -.31 RAP

LNCH A_qATH LNCH TIM( L-I TIM( INJ LAT INJ lONG INJ RT AS(: INJ AZNTH INJ TIM(

90.00 13 9 37 2829.06 -28.27 83.95 20.35 91.75 13 56 46

90.00 6 17 41 4240.25 1.34 174.23 13.26 61.71 7 29 22

100.00 14 42 5 2530.89 -29.73 61.94 20.28 93.26 15 24 16

100.00 • 27 54 4013.67 2.62 156.85 12.55 60.21 8 34 48

110.00. 18 14 34 2241.53 -33.49 39.56 19.67 97.28 16 51 56

110.00 6 11 55 3875.80 5.$3 144.41 10.56 56.26 9 16 30

G1FFERENTIAL CORRECTIONS MID-COURSE EX(I_UTION ACCURACY

• DE .0947 TRA -.$492 TC3 2.0853 BAU .5542 SGT 2039.9 SGR 635.2 SG3 330.6

ROE -.4647 RRA -.1432 RC3 .1045 FAU .09719 MR• .2078M_ -.2371RTF -.0414

FOE .S$41FRA -.2729 FC3-4.2375 B_P 6838 SC_ 2155.6 R23 -.0458 R13 -.8426

BO( .4743 BRA .6645 BC3 2.08•9 FSP 972 SGI 2064.5 SG2 620.0 THA 4.03

TO MARS

.8666 V1 50.269

273.84 V2 22.856

255.84 CLP 166.20

192.17 ECC 1.3266

PO CST TIM INJ 2 LAT INJ 2 LONG

2229.1 -27.73 75.32

3640.2 -2.45 167.60

1930.9 -28.96 53.22

3413.7 -1.37 150.34

1641.5 -32,12 50.59

5275.6 1.36 138.18

ORBIT DETERMINATION ACCURACY

ST 296.1 SR 600.4 SS 350.7

CRT -.3220 CR6 .9279 CST -.5414

LSA 696.7 MSA 2R1.1 $SA 81.7

EL1 609.9 EL2 275.9 ALF 101.3g
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE DEC 18 1964 FLIGHT TIME 164.00 ARRIVAL DATE MAY 31 1965

HELIOCENTR|C CONIC

RL 147.19 LAL .00

RP 240.19 LAP .73

RC 166.536 GL 6.54

PLANETOCENTR]C CONIC

C3 19.501 VHL 4.416

LNCH AZMTH LNCH TIME

90.00 15 2 19

90.00 6 15 52

100.00 14 55 3

100.00 7 25 49

110.00 16 6 4

110.00 8 9 18

01FFERENTIAL CORRECTIONS

ToE .0805 TRA -.6184

RDE -.4592 RRA -.1359

FOE .4122 FRA -.3563

80( .4662 BRA .6331

DISTANCE 387.353 EARTH TO MARS

LOt. 86.12 VL 54.153 GAL 5.38 AZL 89.16 HCA 119.85 SMA 208.38 ECC .29901 INC .8446 Vl 30.269

LOP 205.96 VP 21.638 GAP 15,08 AZP 90.42 TAL 14.77 TAp 154.62 RCA 146.07 Apo 270.69 v2 22.866

GP 3.50 ZAL 60.79 ZAp 165.06 ETS 165.28 ZAE 155.48 ETE 7.65 ZAC 93.61ETC 255.83 CLP 165.47

OLA 18.75 RAL 151.27 RAD 6567.8 VEL 11.869 FTH 2.11VHP 7.654 OpA -.29 RAp 192.41ECC 1.5209

L-I TIME ]NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT [NJ 2 LONG

2835.10 -28.28 84.39 18.99 91.55 15 49 34 2235.1 -27.77 75.76

4225.71 .87 173.41 11.95 61.70 7 26 18 5625.7 -2.92 166.78

2536.05 -29.75 82.32 18.92 93.06 15 17 19 1936.1 -29.01 53.60

3999.99 2.16 156.11 11.22 60.18 8 32 29 3400.0 -1.85 149.59

2245.07 -33.52 39.83 18.53 97.12 16 45 29 1645.1 -52.17 50.86

3863.73 5.37 143.78 9.22 56.19 9 13 42 3265.7 .90 137.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIO_I ACCURACY

TC3 2.1543 8AU .5625 SET 2085.5 8GR 633.0 SG3 348.5 ST 280.6 SR 598.4 SS 572.7

RC3 .1194 FAU .10130 RRT .2243 RRF -.2552 RTF -.8453 CRT -.2847 CRS .9206 CST -.5307

FC3-4.4971 B$P 6951 SG8 2179.4 R23 -.0487 R13 -.8465 LSA 702.1MSA 275.1 SSA 84.6

BC3 2.1576 FSP 1030 SG1 2090.7 SG2 615.4 THA 4.27 ELI 605.0 EL2 266.1 ALF 99.45

LAUNCH OATE DEC 18 1964 FLIGHT TIME 166.00 ARRIVAL OATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 239.88 LAp .70

RC 169.857 GL 6.39

PLAN{TOCENTRIC CONIC

C5 19.183 VHL 4.380

LNCH AZMTH LNCH TIME

90.00 12 55 18

90.00 6 15 54

100.00 14 28 17

100.00 7 25 36

110.00 16 I 46

110.00 8 6 36

DIFFERENTIAL CCRRECTION8

TOE .0670 TRA -.5674

ROE -.4540 RRA -.1284

FOE .4413 FRA -.40_3

80E .4589 BRA .6015

O|STANCE 390.554 EARTH TO MARS

LOL 86.12 Vb 34.085 GAL 3.48 AZL 89.18 HCA 120.79 SMA 206.86 ECC .29427 INC .8202 vl 30.269

LOP 206.90 VP 21.362 GAP 14.50 AZP 90.42 TAL 15.40 TAp 136.18 RCA 145.99 Apo 267.74 v2 22.897

GP 3.62 ZAL 59.70 ZAP 164.31 ET8 165.52 ZAE 156. O0 ETE 8.25 ZAC 95.77 ETC 255.82 CLP 164.72

DLA 18.99 RAL 150.14 RAD 6567.8 VEL 11.856 PTH 2.10 VHp 7.447 DpA -.26 RAP 192.64 ECC 1.3157

L-| TIME INJ LAX INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2840.67 -28.29 84.80 17.66 91.32 13 42 38 2240.7 -27.81 76.16

4212.34 .44 172.67 10.64 61.69 7 24 6 3612.5 -5.55 166.04

2540.82 -29.77 62.68 17.60 92.87 15 10 38 1940.8 -29.05 53.94

3987.43 1.73 155.42 9.92 60.15 8 50 3 5387.4 -2.25 148.90

2248.33 -33.55 40.08 17.21 96.98 16 39 15 1648.3 -32.22 51.10

3852.68 4.95 143.19 7.91 56.13 9 10 49 5252.7 .47 156.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.2187 8Au .5703 SGT 2109.2 $_ 631.1SG3 367.2 ST 265.6 SR 596.3 Ss 595.1

RC3 .1349 FAU .10557 RRT .2419 RRF -.2746 RTF -.8489 CRT -.2454 CRS .9151 CST -.5164

FC3-4.7846 8SP 7057 SG8 2201.6 R23 -.0520 R13 -.8503 LSA 708.5 MSA 269.7 SSA 87. 1

BC5 2.2238 FSP 1093 $61 2115.2 SG2 610.6 THA 4.52 ELi 600.7 EL2 255.6 ALF 97.63

LAUNCH OATE DEC 18 1964 FLIGHT TIME 168.00 ARRIVAL OATE JUN 4 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 259.56 LAP .68

RC 171.174 GL 6.22

PLANETOCENTRIC CONIC

C3 18.895 VHL 4.347

LNCH AZNTH LNCH TIME

90.00 12 46 54

90.00 6 11 48

100.00 14 21 48

100.00 7 21 16

110.00 15 55 44

110.00 8 5 49

OIFFERENTIAL CORRECTIONS

TOE .0546 TRA -.5569

ROE -.4491 RRA -.1207

FOE .4705 FRA -.4768

BOE .4524 BRA .5698

OISTANCE 395.798 EARTH TO MARS

LOL 86.12 VL 54.020 GAL 3.58 AZL 69.20 HCA 121.73 SMA 205.44 ECC .28979 ]NC .7953 Vl 30.269

LOP 207.85 VP 21.492 GAP 13.93 AZP 90.42 TAL 16.02 TAp 157.74 RCA 145.91Apo 264.98 v2 22.928

GP 5.74 ZAL 58.64 Zkp 163-,54 ETS 165.73 ZAE 156.55 ETE 8.90 ZAC 95.93 ETC 255.82 CLP 163.96

OLA 19.20 RAL 149.03 RAD 6567.8 VEL 11.844 PTH 2.10 VHp 7.266 DpA -.25 RAp 192.85 ECC 1.5110

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A ZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2845.74 -28.30 85.17 16.57 91.14 13 36 0 2245.7 -27.84 76.53

4200.16 .04 171.99 9.38 61.68 7 2_ 48 3600.2 -3.74 165.35

2545.14 -29.78 63.00 16.31 92.71 15 4 13 1945.1 -29.09 54.26

5975.99 1.34 154.79 8.66 60.13 8 27 32 3376.0 -2.64 148.27

2251.25 -33.57 40.30 15.94 9_.85 16 33 15 1651.3 °32.26 31.32

3842.64 4.57 142;67 6.65 56.09 9 7 52 3242.6 .09 136.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.2813 BAU .5776 $GT 2131.4 SGR 629.4 SG3 386.8 ST 251.2 SR 594.1 SS 417.5

RC3 .1514 FAU .11006 RRT .2605 RRF -.2953 RTF -.8522 CRT -.2050 CRS .9054 CST -.4994

FC3-5.0427 BSP 7156 SGB 2222.4 R23 -.0557 R13 -.8558 LSA 715.4 MSA 265.2 SSA 89.4

8C3 2.2863 FSP 1159 SG1 2138.2 SG2 605.7 THA 4.78 ELi 596.8 EL2 244.7 ALF 95.96

LAUNCH DATE DEC 16 1964 FLIGHT TIME 170.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC C_41C DISTANCE 397.080

RL 147.19 LAL .00 LOt. 86.12 VL 33.957 GAL 3.67 AZL 89.23 HCA

RP 259.26 LAp .65 LOP 206.79 VP 21.428 GAP 13.37 AZP 90.42 TAL

RC 173.485 GL 6.05 Gp 3.88 ZAL 57.60 ZAp 162.76 ETS 165.91ZAE

PLANETOCENTRIC CONIC

C3 18.637 VHL 4.517 OLA 19.39 RAL 147.95 RAO 6367.8 VEL 11.833 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG

90.00 12 42 10 2830.24 -28.50 85.50 15.11 90.97 13 29 40

90.00 6 9 53 4189.17 -.31 171.38 8.16 61.68 7 19 22

100.00 14 15 36 2548.96 -29.79 63.28 15.05 92.56 14 58 5

100.00 7 18 48 3965.68 .99 154.22 7.43 60.12 8 24 54

110.00 15 49 56 2253.81 -33.59 40.50 14.69 96.75 16 27 30

110.00 8 0 57 3833.60 4.23 142.19 5.42 56.05 9 4 51

OIFFERENTIAL C.C]RRECTIONS MID-COURSE ExECuTION ACCURACy

TOE .0436 TRA -.5265 TC3 2.3398 BAU .5845 SGT 2152.3 $GR 628.0 SG3 407.5

RDE -.4445 RRA -.1129 RC3 .1692 FAU .11480 RRT .2802 RRF -.3172 RTF -.8554

FOE .4995 FRA -.5546 FC3-5.5529 BSP 7244 $68 2242.2 R23 -.0597 R13 -.8572

BDE .4465 BRA .5385 BC3 2.3459 FSP 1228 SG1 2160.3 SG2 600.7 THA 5.07

EARTH TO MARS

122.68 SMA 204.11 ECC .28556 1NC .7696 vl 30.269

16.63 TAp 139.30 RCA 145.82 APO 262.59 V2 22.959

157.13 ETE 9.61 ZAC 94.10 ETC 255.81 CLP 163.19

2.10 VHp 7.089 DpA -.18 RAp 193.06 ECC 1.3067

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2250.2 -27.87 76.86

3589.2 -4.09 164.74

1949.0 -29.12 54.34

3365.7 -2.99 147.70

1653.8 -32.30 31.51

3233.6 -.26 135.98

ORBIT DETERMINATION ACCURACY

ST 237.5 SR 591.7 89 438.8

CRT -.1653 CRS .8973 CST -.4818

LSA 722.7 NSA 261.7 SSA 91.3

EL1 595.2 EL2 233.6 ALF 94.50
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 18 1964 FLIGHT TIME 172.00 ARRIVAL DATE JUN 8 1965

HELIOCEHTRIC CONIC

RL 147.19 LAL .00

RP 268.96 LAP .62

RC 175.790 GL 5.87

PLANETOCENTRIC CON|C

C3 18.404 VHL 4.290

LNCH AZMTH LNCH TIME

90.00 12 36 S

90.00 6 • 9

100.00 14 9 42

100.00 • 16 15

110.00 15 44 24

110.00 • 38 0

DISTANCE 400.399 EARTH TO MARS

LOt. 66.12 VL 35.898 GAL 3.76 AZL 89.26 HCA 123.62 SMA 202.85 ECC .28156 iNC ,7436 Vl 30.269

LOP 209.74 vP 21.368 GAp 12.81AZp 90.41 TAL 17.23 TAp 140.85 RCA 145.74 APO 259.97 V2 22.991

GP 4.01ZAL 56.59 ZAp 161.95 ETS 166.08 ZAE 157.74 ETE 10.39 ZAC 94.27 ETC 255.81CLP 162.39

DLA 19.56 RAL 146.89 RAD 6567.7 VEL ll.823 PTH 2.09 VHp 6.916 DpA -.11 RAp 193.26 ECC 1.S029

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT iNJ 2 LONG

2854.15 -28.31 85.•8 13.88 90.83 13 23 39 2254.2 -27.89 77.14

4179.$8 -.63 170.83 6.97 81.69 7 18 48 3579.4 -4.41 164.19

2562.28 -29.80 83.52 13.84 92.43 14 32 14 1952.3 -29.15 54.78

3938.50 .68 153.72 6.24 60.11 8 22 9 3356.5 -3.30 147.20

2255.98 -53.61 40.67 13.48 96.63 16 22 0 1656.0 -32.33 31.67

$825.54 3.92 141.77 4.22 58.02 9 1 46 3225.5 -.$6 135.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

TOE .0663 TRA -.4961TCS 2.4009 BAU .5925 SGT 21_$.8 SGR 627.1 SG3 429.2 ST 223.9 SR 589.1 SS 460.6

RDE -.4698 RRA -.1049 RCS .1881FAU .11978 RRT .2988 RRF -.3406 RTF -.8595 CRT -.1439 CRS .8892 CST -.4772

FOE .$292 FRA -.8681 FC3-3.6362 BP 7260 SGIB 2264.4 R23 -.0659 R13 -.8814 LSA 731.0 NSA 267.7 SSA 93.0

BOE .4414 BRA .3041BC3 2.4082 FSP 1300 _A_I 2184,5 SG2 596.0 •HA S.32 EL1 590.2 EL2 221.2 ALF 93.64

LAUNCH DATE DEC 18 1964 FLIGHT TIME 174.00 ARRIVAL DATE JUN 10 1968

HELIOCENTRIC CONIC DISTANCE 403.752 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 33.842 GAL 3.85 AZL 89.28 HCA 124.57 644A 201.68 ECC .27•78 iNC .7167 vl 30.269

RP 268.86 LAp .39 LOP 210.69 VP 21.313 GAp lZ.26 AZP 90.41 T/q_ 17.82 TAp 142.39 RCA 145.65 APO 257.70 V2 23.024

RC 1T8.088 GL 3.88 G4P 4.16 ZAL 53.61 ZAP 161.13 ETS 166.23 ZNE 158.38 ETE 11.25 ZAC 94.44 ETC 255.80 CLP 161.58

PLAN_TOCENTRIC CONIC

C3 18.198 VHL 4.266 DLA 19.•0 RAL 145.85 RAD 8567.7 VEL 11.814 PTH 2.09 VHP 8.749 DpA -.04 RAp 193.44 ECC 1.2995

LN(H AZMTH LNCH TIN( L-I TIME |NJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN iNJ 2 LAT INJ 2 LONG

90.00 1Z 30 21 2857.39 -28.31 86.02 12.70 90.71 13 17 59 2257.4 -27.91 •7.38

90.00 8 4 36 4170.80 -.90 170.35 5.82 61.70 • 14 • 3570.8 -4.68 163.71

100.00 14 4 8 2554.97 -29.81 63.73 12.65 92.32 14 46 43 1956.0 -29.17 54.98

100.00 ? 13 30 3948.45 .41 153.28 5.09 60.11 8 19 19 3348.5 -3.5• 148.75

110.00 15 $9 9 2257.71 -33.62 40.80 12.3t 96.§8 16 16 47 1657.7 -52.36 $1.80

110.00 • 54 59 3818.48 3.65 141.40 3,06 56.99 8 58 37 3218.5 -.84 135.19

DIFFERENTIAL C_RRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0237 'IRA -.4673 TC$ 2.4441BAU .5967 SGT Z189.4 SGR 62G.7 SG$ 432.0 ST 212.0 SR 586.5 SS 482.5

ROE -.4355 RRA -.0966RC3 .2084 FAU .12498 RRT .$256 RRF -.3657 RTF -.8611 CRT -.0803 CRS .8815 CST -.4359

FOE .5398 FRA -.7252 FC3-5.9454 BP 7400 _ 2277.5 R23 -.0689 R13 -.8833 LSA 739.3 MSA 25•.9 SSA 93.5

BOE .4362 BRA .4775 BC3 2.4530 FSP 1377 SGI 2199.5 SGZ 590.3 •HA 5.70 EL1 586.7 EL2 211.2 ALF 91.91

LAUNCH DATE DEC 16 1984 FLIGHT TIME 176.00 ARRIVAL DATE JUN 12 1965

HELIOCENYRIC CONIC

RL 147.19 LAL .00

RP 238.31 LAp .$6

RC 160.373 GL 5.48

PLANET_K_ENTNIC COIqlC

CS 18,009 VHL 4.244

LNCH AZNTH LNCH TIME

90.00 12 24 $8

90.00 6 1 SS

100.00 13 58 $4

100.00 7 10 40

110.00 16 34 11

110.00 7 51 $3

DISTANCE 407.137 EARTH TO MARS

LOt. 66.12 VL 33.788 GAL 3.93 AZL 89.31 HCA 125.53 SMA 200.57 ECC .27421 iNC .6691 Vl 30.269

LOP 211.64 VP 21.263 GAp 11.72 AZP 90.40 TAL 18.40 TAp 143.93 RCA 145.§7 APO 255.5• V2 23.036

GP 4.31 ZAL 54.66 ZAP 160.29 ETS 166.37 ZAE 159.05 ETE 12.21 ZAC 94.61 ETC 255.80 CLP 160.75

DLA 19.82 RAL 144.84 RAD 656•.7 VEL 11.806 PTH 2.09 VHp 6.585 DpA .OS RAp 193.62 ECC 1.2964

L-I TIME INJ LAT |NJ LONG INJ RT kSC INJ AZNTH iHJ TIME PO CST TIM INJ 2 L4T INJ 2 LONG

2859.96 -28.31 86.21 11.55 90.62 13 12 38 2260.0 -27.93 77.$6

4166.40 -1.14 169.94 4.70 61.70 7 11 18 3563.4 -4.92 166.29

2557,08 -29.82 63.88 11.51 92.24 14 41 31 1957.1 -29.19 56.13

3941.51 .1• 152.90 3.g7 60.11 8 18 22 3341.5 -3.81 146.37

2258.9g -33.63 40.90 11.16 96.50 16 11 50 1659.0 -32.37 31.89

3812.37 S.42 141.08 1.9_ 55.97 8 SS 26 3212.4 -1.07 134.87

DIFFERENTIAL C(_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0149 TRA -.4392 TC3 2.4895 BAU .6019 SGT 2205.0 S¢IR 827.1SG3 475.9 ST 200.S SR 583.6 SS 504.2

ROE -.4313 RRA -.0881RC3 .2299 FAU .13043 RRT .3474 RRF -.3921RTF -.8635 CRT -.0357 CRS .8736 CST -.4086

FOE .5906 FRA -.8188 FC3-8.2704 BSP •481 SGIB 2292.5 RZ3 -.0740 RI3 -.8659 LSA 748.3 NSA 257.7 SSA 93.8

BOE .4316 BRA .4480 BCS 2.5001FSP 1458 SG1 2218.6 SG2 585.0 THA 6.07 EL1 583.7 EL2 200.3 ALF 90.80

LAUNCH DATE DEC 18 1964 FLIGHT TiME 178.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC C(_41C DISTANCE 410.553

RL 147.19 LAL .00 LOt. 86.12 VL 36.737 GAL 4.01 AZL

RP 237.98 LAp .36 LOP 212.80 VP 21.218 GAP 11.18 AZP

RC 182.83t GL 5.27 GP 4.47 ZAL 53.74 ZAp 159.43 ETS

PLANETOCENTRIC CONIC

C3 17.841VHL 4.224 DLA 19.92 RAL 143.85 RAO 8567.7 VEL

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT iNJ lONG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 19 5• 2881.82 -28,31 88.34 10.43 90.55 13 • 39

90.00 S $9 5 4157.19 -1.34 169.59 3.62 61.71 7 8 22

100.00 13 54 0 2558.57 -29.82 63.99 10.39 92.18 14 36 38

100.00 • • 43 3935.87 -.03 152.58 2.88 60.11 8 13 19

110.00 13 29 30 2259.60 -33.64 40.98 10.05 96.46 16 7 9

110.00 7 48 43 3807.21 3.22 140,81 .86 55.95 8 52 10

OIFFERENTiAL CORRECTIONS MID-COURSE ExECUTION ACCURACY

TOE .0092 TRA -.4102 TCS 2.5639 BAU .G074 _T 2220.9 SGR 628.2 SG3 501.1

ROE -.4272 RRA -.0793 RC3 .2530 FAU .13620 RRT .3712 RRF -.4196 RTF -.8662

FOE .6199 FRA -.9184 FC3-8.6088 8SP 7510 SGIB 2308.1 RZ3 -.0803 RIS -.8689

BDE .4273 BNA .4178 BCS 2.$48§ FSP 1542 SG1 2234.0 SG2 579.9 THA 6.43

EARTH TO MAR3

89.34 HCA 126.48 SNA 199.53 ECC .27084 INC .6609 vl 30.289

90.39 TAL 18.97 TAp 145.45 RCA 145.49 APO 253.56 V2 26.089

166.49 ZAE 159.74 EYE 13.26 ZAC 94.•9 ETC 255.79 CLP 159.90

11.799 PTH 2.09 VHP 6.426 DpA .IS RAp 193.78 ECC 1.2936

PO CST TIN iNJ 2 LAT iNJ 2 LONG

2261.8 -27.94 77.70

3557.2 -5.11 162.94

1958.6 -29.20 55.24

3335.7 -4.00 148.05

1659.8 -32.38 31.96

3207.2 -1.27 134.80

ORBIT OETERNINATION ACCURACY

ST 169.2 SR 380.6 SS $24.7

CRT -.0067 CRS .8652 CST -.3958

LSA 756.9 HSA 257.8 SSA 94.0

EL1 580.6 EL2 189.2 ALF 90.14
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)

LAUNCH DATE OEC 16 1964 FLIGHT TIME 180.00 ARR|VAL DATE JUN 16 1965

HELIOCENTRIC CO_IC DISTANCE 413.998 EARTH TO MAR S

RL 147.19 LAL .00 LOL 86.12 VL 33.688 GAL 4.09 AZL 89.37 HCA 127.44 9MA 198.54 ECC .26766 INC .6318 vl 30.269

RP 237.65 LAp .50 LOP 213.56 VP 21.177 GAP 10.65 AZP 90.38 TAL 19.53 TAp 146.97 RCA 145.40 APO 251.68 V2 23.123

RC 184.919 GL 5.05 GP 4.64 ZAL 52.85 ZAP 158.54 ETS 166.60 ZAE 180.46 ETE 14.45 ZAC 94.98 ETC 255.79 CLP 159.03

PLANETOCENTRIC CONIC

C3 17.692 VHL 4.206 DLA 19.99 RAL 142.89 RAD 6567.7 VEL 11.793 PTH 2.09 VHp 6.271DpA .27 RAp 193.93 ECC 1.2912

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 15 17 2862.98 -28.31 86.43 9.35 90.51 13 3 0 2283.0 -27.94 77.78

90.00 5 56 5 4152.12 -1.51 169.31 2.56 61.72 7 5 17 3552.1 -5.28 162.66

100.00 13 49 25 2559.44 -29.82 64.08 9.31 92.15 14 32 4 1959.4 -29.21 55.31

100.00 7 4 58 3930.90 -.19 152.32 1.83 60.11 8 10 9 3330.9 -4.16 145,79

110.00 15 25 5 2260.14 -33.84 40.99 8.98 96.45 16 2 _5 I660.1 -32.39 31.98

110.00 7 45 28 3802.96 3.06 140.59 359.80 55.94 8 48 51 3203.0 -1.43 134.38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0175 TRA -.3688 TC3 2.6040 8AU .8194 SGT 2254.9 SGR 630.1SG3 528.3 ST 174.9 SR 577.2 SS 542.8

RDE -.4231RRA -.0699 RC3 .2779 FAU .14245 RRT .3888 RRF -.4480 RTF -.8724 CRT -.0831CRS .8546 CST -.4630

FOE .6452 FRA-I.0293 FC3-6.9706 8_P 7215 SG_ 2341.3 R23 -.0923 R13 -.8755 LSA 764.7 MSA 254.2 SSA 95.3

BOE .4235 ERA .3751BC3 2.6188 FSP 1621 SGI 2269.1 SG2 576.9 THA 6.83 ELI 577.4 EL2 174.2 ALF 91.59

LALAMCH DATE DEC 18 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC DISTANCE 417.468 EARTH TO MARS

RL 147.19 LAL .00 LOt. 86.12 VL 33.642 GAL 4.16 AZL 89.40 HCA 128.40 SMA 197.62 ECC .26465 INC .6019 V1 30.269

RP 237.31 LAp .47 LOP 214.52 VP 21.140 GAP 10.13 AZP 90.37 TAL 20.07 TAp 148.47 RCA 145.32 AFO 249.92 V2 23.157

RC 187.176 GL 4.83 GP 4.82 ZAL 52.00 ZAP 157.64 ETS 166.69 ZAE 161.19 ETE 15.77 ZAC 95.16 ETC 255.78 CLP 158.14

PLANETOCENTRIC CONIC

C3 17.557 VHL 4.190 OLA 20.04 RAL 141.97 RAD 6587.7 VEL 11.787 PTH 2.08 VHp 6.1210pA .40 RAp 194.06 ECC 1.2889

LNCH AZMTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 11 2 2863.28 -28.31 86.45 9.31 90.50 12 58 45 2263.3 -27.94 77.80

90.00 3 52 58 4148.28 -1.63 169.10 1.55 61.73 7 2 6 3548.3 -5.40 162.44

100.00 13 45 13 2559.54 -29.82 64.07 8.27 92.14 14 27 53 1959.5 o29.21 55.31

100.00 7 1 27 3927.24 -.31 152.12 .82 60.11 8 6 54 3327.2 -4.29 145.58

110.00 15 21 0 2259.89 -33.64 40.97 7.93 96.46 15 58 40 1659.9 -32.38 31.96

110.00 7 42 10 3799.66 2.94 140.41 358.79 55.93 8 45 29 3199.7 -1.55 154.21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0037 TRA -.3590 TC3 2.5990 BAU .6142 SGT 2239.9 8GR 633.5 SG3 555.0 ST 169.9 SR 574.2 SS 566.0

RDE -.4194 RRA -.0605 RC3 .3035 FAU .14852 RRT .4249 RRF -.4789 RTF -.8694 CRT .0773 CRS .8494 CST -.3353

FDE .6805 FRA-1.1353 FC3-7.3234 BSP 7648 $68 2327.7 R23 -.0928 R13 -.8728 LSA 775.6 MSA 262.2 SSA 92.5

6DE .4194 BRA .3641BC3 2.6167 FSP 1726 661 2257.1 862 569.1THA 7.32 ELI 574.3 EL2 169.4 ALF 88.56

LAUNCH DATE DEC 18 1964 FLIGHT TIME 184.00 _RIVAL DATE JUN 20 1965

HELIOCENTRIC CONIC DISTANCE 420.965 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 53.597 GAL 4.23 AZL 89,45 HCA 129.57 SMA 196.75 ECC .25182 INC .5711 vl 30.269

RP 236.98 LAP .44 LOP 215.48 VP 21.108 GAP 9.62 AZF 90.36 TAL 20.60 TAp 149.97 RCA 145.24 APO 248.26 V2 23.191

RC 189.421 GL 4.59 GP 5.00 ZAL 51.17 ZAF 156.71ETS 166.78 ZAE 161.95 ETE 17.27 ZAC 95.36 ETC 255.78 CLP 157.22

PLANETOCENTR IC CONIC

C3 17.438 VHL 4.176 DLA 20.07 RAL 141.07 RAD 8567.7 VEL 11.782 PTH 2.08 VHp 5.974 DpA .55 RAp 194.19 ECC 1.2870

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 7 8 2862.84 -28.31 86.42 7.30 90.51 12 54 51 2262.8 -27.94 77.77

90.00 5 49 41 4145.54 -1.72 188.94 .56 61.73 6 58 46 3545.5 -5.49 162.29

100.00 13 41 21 2559.00 -29.82 64.02 7.26 92.17 14 24 0 1959.0 -29.20 55.28

100.00 6 58 8 3924.62 -.40 151.97 359.83 60.11 8 3 33 3324.6 -4.37 145.44

110.00 15 17 12 2259.15 -33.64 40.91 6.92 96.49 15 54 51 1659.2 -32.37 31.91

110.00 7 58 47 3797.23 2.84 140.29 357.80 55.92 9 42 5 3197.2 -1.65 134.08

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0076 TRA -.3345 TC3 2.6254 8AU .6169 SGT 2246.5 SGR 638.1 8G3 583.9 ST 161.0 SR 570.7 S8 585.6

RDE -.4156 RRA -.0505 RC3 .3313 FAU .15513 RRT .4525 RRF -.5101RTF -.8707 CRT .1063 CRS .8413 CST -.3153

FDE .7098 FRA-I.2531 FC3-7.7017 8SP 7696 SGB 2335.4 R23 -.1004 R13 -.8747 LSA 784.8 MSA 265.0 SSA 91.5

BDE .4157 BRA .3383 8C3 2.6463 FSP 1826 SG1 2266.2 SG2 564.1THA 7.81 EL1 571.0 EL2 160.0 ALF 88.14

LAUNCH DATE DEC 18 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC C._IC OISTANCE 424.486 EARTH TO MARS

RL 147.1_ LAL .00 LOt. 86.12 VL 33.555 GAL 4.30 AZL 89.46 HCA 130.33 SMA 195.93 ECC .25914 INC .5393 vl 30.269

RP 236.64 LAP .41 LOP 216.43 VP 21.079 GAP 9.11 AZF 90.35 TAL 21.12 TAp 151.45 RCA 145.16 APC) 246.70 V2 23.228

RC 191.633 GL 4.34 GP 5.20 ZAL 50.38 ZAP 155.78 ETS 166.85 ZAE 162.73 ETE 18.96 ZAC 95.55 ETC 235.77 CLP 156.29

PLANETOCENTR IC CONIC

C3 17.331 VHL 4.163 DLA 20.07 RAL 140.20 RAD 6567.7 VEL 11.778 PTH 2.08 VHP 5.831 OPA .72 RAP 194.30 ECC 1.2832

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 3 37 28451.60 -28.31 86.33 6.32 90.56 12 51 18 2261.6 -27.93 77.68

90.00 5 48 16 4143.94 -1.77 168.85 359.61 61.73 6 55 20 3543.9 -3.54 162.20

100.00 13 57 50 2557.75 -29.82 63.93 6.28 92.21 14 20 28 1957.7 -29.19 55.18

100.00 8 54 43 3923.03 -.45 151.88 358.88 60.11 8 0 8 3323.0 -4.43 143.35

110.00 15 13 42 2257.87 -33.63 40.81 5.94 96.55 15 51 19 1657.9 -32.35 51.81

110.00 7 35 21 3795.67 2.78 140.21 356.86 55.92 8 38 37 3195.7 -1.71 134.00

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION AcCURACy ORBIT OETERNINATION ACCURACY

TDE -.0094 TRA -.3099 TC3 2.6492 BAU .6195 9GT 2252.0 SGR 644.1 SG3 614.3 ST 152.0 SR 567.0 96 604.2

RDE -.4117 RRA -.0400 RC3 .3609 FAU .16209 RRT .4804 RRF -.§420 RTF -.8721 CRT .1200 CR9 .8327 CST -.3074

FDE .7373 FRA-t.3790 FC3-8.0967 BSP 7704 9GB 2342.3 R23 -.1089 R13 -.8766 LSA 793.5 MSA 268.0 SSA 90.4

BDE .4118 ERA .3125 BC3 2.6736 FSP 1929 SGI 2274.5 SG2 539.3 THA 8.33 EL1 567.3 EL2 150.8 ALF 88.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 18 1964 FLIGHT TIME 188.D0

HELIOCENYRIC CONIC DISTANCE 428.030

RL 147.19 LAL .00 LOL 86.12 VL 33.$13 GAL 4.36 AZL 89.49 HCA 131.30 9NA

RP 236.29 LAp .38 LOP 21•.42 VP 21.054 GAP 8.61 A ZP 90.33 TAL 21.62 TAp

RC 193.877 GL 4.08 GF 5.40 ZAL 49.62 ZAP 154.78 ETS 166.92 ZAE 163.52 ETE

PLANETOCENTRIC CONIC

C3 17.236 VML 4.152 DLA 20.06 RAL 139.36 RAD 6567.7 VEL 11.774 pTH 2.08 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 0 28 2859.56 -28.31

90.00 5 42 42 4143.43 -1.79

100.00 13 34 40 2555.78 -29.81

100.00 6 51 10 3922.45 -.47

110.00 15 10 29 2236.03 -33.61

110.00 • 31 51 3794.96 2.76

DIFFERENTIAL CCRR(CTIDNS

TOE -.0087 TRA -.2832 TC3 2.6713 BAU .6221

ROE -.4079 RRA -.0289 RC3 .3926 FAU .16938

FOE .7840 FRA-l.3124 FC3-8.5080 BSP 7669

BDE .4080 BRA .2666 BC3 2.7000 FSP 2035

LAU_ICH DATE DEC 18 196A

ARRIVAL DATE JUN 24 1965

EARTH TO MARS

195.16 ECC .25661 INC .5066 Vl 30.269

152.92 RCA 145.08 APO 245.25 V2 23.261

20.89 ZAC 95.76 ETC 255.77 CLP 155.33

5.695 DpA .90 RAp 194.39 ECC 1.2837

INJ LONG INJ RT ASC IgJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

86.18 5.37 90.63 12 48 7 2259.6 -27.92 77.53

168.83 358.69 61.73 6 51 45 3543.4 -5.55 162.17

63.79 5.33 92.29 14 17 16 1955.8 -29.18 55.04

151.85 357.96 60.11 7 56 33 3322.5 -4.45 145.32

40.67 4.98 96.63 15 48 5 1656.0 -32.33 31.67

140.17 355.94 55.91 8 35 6 3195.0 -1.73 155.97

MID-COURSE [xECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2257.3 STeR 651.9 SG3 646.3 ST 142.7 SR 363.2 SS 622.3

RRT .5080 RRF -.5746 RTF -.8736 CRT .1119 CRS .8240 CST -.5160

SCAB 2349.5 R23 -.1186 R13 -.8787 LSA 802.2 MSA 270.6 SSA 89.5

SG1 2283.0 SG2 555.2 •HA 8.87 ELI 563.4 EL2 141.8 ALF 88.27

FLIGHT TIME 190.00 ARRIVAL DATE JUN 26 1965

DISTANCE 431.597 EARTH TO MARS

33.477 GAL 4.43 AZL 89.33 HCA 132.27 gMA 194.43 ECC .25423 INC .4727 vl

21.033 GAp 8.12 AZP 90.32 TAL 22.10 TAp 154.38 RCA 145.00 APO 243.86 V2

48.89 ZAp 153.78 ETS 166.98 ZAE 164.32 ETE 23.11 ZAC 95.97 ETC 255.76 CLP

HELIOCENTRIC CONIC

RL 147.19 LAL .OD LOt. 86.12 VL 30.269

RP 235.94 LAp .35 LOP 218.39 VP 23.297

RC 196.086 GL 3.81GP 3.62 ZAL 154.35

PLANETOCENTRIC CONIC

C3 17.131 VHL 4.141DLA 20.01RAL 138.54 RAD 6567.7 VEL 11.770 PTH 2.08 VHp 5.558 DpA 1.10 RAp 194.47 ECC 1.2823

LNCH AZMTH LNCH TIMIE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

90.00 11 37 41 2836.72 -28.31 85.97 4.46 90.74 12 45 18 2256.? -27.91 77.35

90.00 5 39 0 4144.01 -1.77

100.00 13 31 51 2553.09 -29.81

100.00 6 47 31 3922.87 -.48

110.00 13 7 34 2253.63 -33.§9

110.00 7 28 18 3795.09 2.76

DIFFERENTIAL C(3RRECTIONS

TOE .0010 TRA -.2337 TC3 2.7069 BAU .6284

ROE -.4038 RRA-.016R RC3 .4269 FAU .17726

FOE .7846 FRA-1.6583 FC3-8.9478 Blip 7428

BOE .4038 BRA .2543 BC3 2.?404 FSP 2133

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOL 66.12 VL

RP 235.59 LAp .52 LOP 219.37 VP

RC 196,280 GL 3.54 GP 5.65 ZAL

FLANETOCENTRIC CONIC

168.86 357.?9 61.73 6 48 4 3544.0 -5.53 162.20

83.59 4.41 92.40 14 14 24 1933.1 -29.15 54.84

151.88 357.06 60.11 ? 52 54 3322.9 -4.43 145.34

40.49 4.06 96.74 15 45 T 1653.6 -32.30 31.50

140.18 355.05 55.92 8 31 33 3195.1 -1.73 133.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2273.0 8GR 661.6 SG3 680.7 ST 130.7 SR 358.8 9S 637.8

RRT .5328RRF -.6074 RTF -.8769 CRT .0107 CRS .8128 CST -.3955

SGO 2367.4 R23 -.1308 RI3 -.8828 LSA 808.7 MSA 272.6 SSA 88.7

SG1 2301.9 SG2 532.9 TMA 9.38 ELI 558.8 EL2 190.7 ALF 89.85

FLIGHT TIME 192.00 ARRIVAL DATE JUg 28 1965

DISTANCE 435.183 EARTH TO MARS

33.441GAL 4.49 AZL 89.56 HCA 135.25 SMA 195,7A ECC .25198 INC" .4375 vl 30.269

21.015 GAp 7.63 AZp 90.30 TAL 22.57 TAp 155.82 RCA 14A.92 ApO 242.56 v2 23.335

46.19 ZAp 152.75 ETS 167.03 ZAE 165.12 ETE 25.65 ZAC 96.18 ETC 255.76 CLF 155.34

C3 17.074 VHL 4.132 DLA 19.95 RAL 137.77 RAO 6567.? VEL 11.767 pTH 2.08 VHp 5.427 DpA 1.32 RAp 194.54 ECC 1.2610

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 55 t9 2652.9• -28.30 85.69 3.57 90.67 12 42 52 2253.0 -27.88 77.05

90.00 5 35 9 4145.68 -1.71 168.95 358.93 61.73 6 44 15 354S.7 -5.48 162.30

100.00 13 29 24 2549.60 -29.79 63.33 3.52 92.53 14 11 55 1949.6 -29.13 54.59

100.00 6 43 46 3924.29 -.41 151.95 356.21 60.11 • 49 10 3324.3 -4.39 145.42

110.00 15 4 58 2250.60 -33.57 40.25 3.16 96.87 15 42 28 1650.6 -32.25 51.27

110.00 7 24 41 3796.05 2.80 140.23 354.20 55.92 8 27 57 3196.1 -1.69 134.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• DE -.0126 TRA -.2486 TC3 2.6792 8AU .6206 SGT 2244.3 SGR 673.7 SG3 713.8 ST 129.7 $R 555.3 SS 659.0

ROE -.4004 RRA -.0051RC3 .4617 FAU .18476 RRT .5669 RRF -.6404 RTF -.8732 CRT .1487 CRS .8089 CST -.2862

FOE .8190 FRA-t.7962 FC3-_3680 BSP 7765 _ 2343.3 R23 -.1383 R13 -.8800 LSA 821.1MSA 279.0 SSA 86.1

6DE .4006 BRA .2486 0C3 2.7186 FSP 2273 SG1 2278.6 SG2 546.6 THA 10.25 EL1 555.7 EL2 128.2 ALF 87.90

LAUNCH DATE _EC 18 1964 FLIGHT TIME 194.00 ARRIVAL DATE J UN 30 1965

HELIOCENTRIC C(3NIC OIDTANCE 438.789 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 33.407 GAL 4.54 AZL 69.60 HCA 134.23 SMA 193.09 ECC .24986 INC .4014 vl 30.269

RP 235.24 LAp .29 LOP 220.34 VIP 21.000 GAp 7.16 AZP 90.28 TAL 23.02 TAp 157.25 RCA 144.85 APO 241.34 V2 23.369

RC 200.460 GL 3.23 GP 6.09 2AL 47.33 ZAP 151.69 ETS 167.07 2AE 165.91ETE 28.60 ZAC 96.41ETC 255.75 CLP 152.30

PLAN(TOCENTRIC CONIC

C3 17.006 VHL 4.124 OLA 19.86 RAL 137.01RAO 6587.7 VEL 11.764 PTH 2.08 VHp 5.300 OpA 1.57 RAp 194.58 ECC 1.2799

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 53 18 2848.42 -28.30 85.36 2.72 91.04 12 40 46 2248,4 -27.86 76.72

90.00 5 31 11 4148.39 -1.63 169.10 356.10 61.73 6 40 19 5548.4 -5.39 162.45

100.00 15 27 16 2343.38 -29.78 63.01 2.66 92.70 14 9 42 1945.4 -29.09 54.28

100.00 6 39 53 3926.66 -.33 152.08 355.38 60.11 ? 45 20 3326.7 -4.31 145.55

110.00 15 2 39 2247.00 -33.54 39.98 2.29 97.04 15 40 6 1647.0 -32.20 31.00

110.00 • 21 0 3797.81 2.87 140.32 353.36 55.92 8 24 18 3197.8 -1.63 134.11

DIFFERENTIAL CCRRECT1ONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE -.0114 TRA -.2311 TC3 2.6773 8AU .6192 SGT 2234.4 SGR 688.2 SG3 •49.8 ST 123.0 9R 551.2 SS 676.3

ROE -.3968 RRA .0079 RC3 .4996 FAU .19295 RRT .5948 RRF -.8729 RTF -.8728 CRT .1350 CRS .8013 CST -.2968

FDE .8441FRA-1.9499 FC3-9.8225 OSP 7738 $GIB 2338,0 R23 -.1504 R13 -.8808 LSA 830.2 MSA 282.6 gSA 84.6

BDE .3968 _RA .2313 8C3 2.7235 FSP 2399 SG1 2273.9 $82 543.6 THA 11.02 EL1 551.4 EL2 121.8 ALF 88.19

2209



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 18 Ig64

HELIOCENTRIC CC)IAIC

RL 147.19 LAL .DO

RF 2S4.69 LAp .26

NC 202.629 GL 2.94

PLANETOCENTRIC CONIC

C$ 16.945 VHL 4.116

LMCH AZMTM LNCH TIME

90.00 11 51 39

90.00 5 27 4

100.00 13 25 30

100.00 6 35 54

lt0.O0 15 O 37

110.00 7 17 16

FLIGHT TIME 196.00 ARRIVAL DATE JUL Z 1965

DISTANCE 442.415 EARTH TO MARS

LOt. 86.12 VL 33.574 GAL 4.60 AZL 89.64 HCA 135.21 SMA 192.48 ECC .24766 INC .3639 vl 30.269

LOP 221.$2 VP 20.989 GAP 6.69 AZP 90.26 TAL 23.45 TAp 158.66 RCA 144.77 Apo 240.19 V2 23.405

GP 6.55 ZAL 46.90 ZAP [50.61ETS [67.1[ ZAE 166.69 ETE 32.03 ZAC 96.64 ETC 255.75 CLP 151.24

DLA 19.75 RAL 136.29 RAD 6567.7 VEL 11.761 PTH Z.08 VHp 5.177 DpA 1.83 RAp 194.62 ECC 1.2789

L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2843.03 -28.29 84.97 1.89 9[.24 12 39 2 2243.0 -27.82 76.33

4152.13 -1.51 169.31 355.29 61.72 6 36 16 3552.1 -5.28 162.66

2540.41 -29.77 62.65 1.85 92.89 14 7 50 1940.4 -29.05 53.91

3929.98 -.22 152.27 354.57 60.11 7 41 24 3330.0 -4.19 145.73

2242.79 -33.50 39.65 1.44 97.22 15 58 0 1642.8 -32.14 30.69

3800.37 2.96 140.45 352.58 55.93 8 20 56 3200.4 -1.53 134.25

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0082 TRA -.2147 TC3 2.6727 BAU .6177 SGT 2223.2 8GR 705.4 SGS 787.6 ST 116.5 8R 546.8 SS 692.2

ROE -.3926 RRA .0217 RCS .5404 FAU .20158 RRT .8216 RRF -.7046 RTF -.8723 CRT .0968 CRS .7930 CST -.3263

FOE .86S9 FRA-2.1123 FC-10.2979 BSP 7726 SG_ 2332.4 R23 -.1634 R13 -.8815 LSA 838.4 MSA 286.1 SSA 83.2

BOE .3927 BRA .ZIS8 BC3 2.7267 FSP 2529 SG1 2268.7 SG2 541.5 THA 11.84 EL1 546.9 EL2 115.9 ALF 88.76

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 234.53 LAP .22

RC 204.770 GL 2.63 GP

PLAN_TOCENTRIC CONIC

CS 16.991 VHL 4.110

LNCH AZMTH LNCH Tltt_

90.00 11 SO 21

90.00 S 22 49

100.00 13 24 3

100.00 6 $1 48

110.00 14 58 53

110.00 T 1S 27

DIFFERENTIAL CORRECTIONS

TOE .0014 TRA -.1951

ROE -.$883 flRA .0366

FDE .8805 FRA-Z.2875

6DE .3883 BRA .1986

LOL 86.12 VL 39.$43 GAL

LOP 222.31 VP 20.98[ GAP

FLIGHT TIME [98.00 ARRIVAL DATE JUL 4 1965

DISTANCE 446.060 EARTH TO- MARS

4.65 AZL 89.68 HCA 136.19 SNA 191.91 ECC .24597 1NC .$251 vl 30.269

6.29 AZP 90.23 TAt. 63.87 TAp 160.06 RCA 144.70 APO 299.11 V2 23.442

96.88 ETC 255.74 CLP 150.156.62 ZAL 46.29 ZAP 149.49 ETS 167.[5 ZAE 167.44 ETE 36.03 ZAC

OLA 19.62 RAL 135.60 RAO 6567.7 VEL [1.759 PTH 2.08 VHp 5.057 DpA 2.12 RAp 194.63 ECC 1.2780

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2836.79 -28.28 84.51 [.08 91.47 12 37 38 2236.8 -27.78 75.88

4196.87 -[._5 [69.58 354.51 6[.7[ 6 32 5 3556.9 -5.12 162.93

2534.67 -29.74 62.22 1.01 93.11 14 6 18 1934.7 -29.00 53.50

39S4.23 -.07 [52.50 353.80 60.11 7 ST 22 3334.2 -4.05 145.97

2237.97 -35.48 39.28 .8[ 97.44 15 36 11 1638.0 -32.07 30.33

3803.70 5.09 [40.63 35[.62 55.94 8 16 51 3203.7 -1.40 134.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6728 BAU .6[78 S_T 22[5.9 8DR 725.7 SGS 827.6 ST 108.9 9R 541.6 SS 705.6

RCS .5843 FAU .21068 RRT .M57 RRF -.7952 RTF -.8725 CRT -.0258 CRS .7826 CST -.4143

FC-10.7996 BSP 7569 SGB 2331.7 R2S -.1779 R[3 -.8833 LSA 844.5 MSA 289.S SSA 82.1

BC3 2.7359 FSP 2657 SGI 2286.0 SG2 541.4 THA 12.68 EL1 541.8 EL2 108.8 ALF 90.31

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .DO

RP 234.17 LAP .19

RC 206.900 GL 2.30

PLAMETOCENTRIC CONIC

C3 16.641VHL 4.104

LNCH AZMTH LNCH TIME

90.00 11 4g 27

90.00 5 18 25

tOO.D0 13 22 57

100.00 6 27 36

110.00 14 57 27

110.00 7 g $5

FLIGHT TIME ZOO.D0 AKR_VAL DATF JUL 6 1965

DISTANCE 449.721 EARTH TO MARS

LOL 86.12 VL 33.314 GAL 4.69 AZL 89.72 HCA 137.18 SNA 191.37 ECC .24419 INC .2844 vl 30.269

LOP 225.29 VP 20.976 GAP 5.77 AZP 90.21 TAL 24.27 TAp 161.45 RCA 144.64 Apo 238.10 V2 23.479

GP 6.91 ZAL 45.72 ZAP 146.35 ET8 167.18 ZAE 168.14 ETE 40.69 ZAC 97.13 ETC 255.73 CLP 149.03

DLA 19,46 RAL 134.93 RAD 6567.7 VEL 11.757 pTH 2.08 VHp 4.941DpA 2.44 RAp 194.63 ECC 1.2772

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2829.67 -28.27 83.99 .30 91,73 [2 36 $6 2229.7 -27.73 75.37

4162.64 -1.17 169.90 355.75 61.71 6 27 48 3562.6 -4.94 163.25

2528.12 -29.72 61.73 .23 93.37 14 5 5 1928.1 -28.94 _53.02

3939.41 .[0 [52.78 353.05 60.11 7 $3 15 3339.4 -3.88 146.25

2232.48 -39.41 38.86 $59.81 97.68 15 34 40 1632.5 -31.99 29.92

3807.82 3.25 140.84 351.08 55.95 8 13 5 3207.8 -1.24 134.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0002 TRA -.1890 TCS 2.6409 BAU .6111 SGT 2185,0 SGR 749.2 SG3 867.4 ST 106.2 SR 537.5 SS 722.6

ROE -.$845 RRA .0519 RCS .6299 FAU .21970 RRT .6711 RRF -.7644 RTF -.8692 CRT -.0185 CRS .7772 CST -.4115

FOE .9041FRA-2.4601 FC-11.294§ 6SP 7663 SGB 2309.9 R23 -.1926 R13 -.6821 LSA 854.5 MSA 292.8 SSk 80.4

00E .3845 BRA .1960 9C3 2.7144 FSP 2811 SG[ 2245.8 SG2 540.4 THA IS.77 EL1 537.5 EL2 106.2 ALF 90.22

LAUNCH DATE DEC 18 1964 FLIGHT TIN(: 202.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC C(SNIC DISTANCE 453.401

RL 147.19 LAL .00 LOL 86.12 VL 33.286 GAL 4.74 AZL 89.76 HCA

RP 293.80 LAP .16 LOP 224.28 VP 20.974 GAP 5.33 AZP 90.18 TAL

RC 209.011 GL 1,96 GP 7.21 ZAL 45.18 ZAp 147.17 ETS

PLANETOCENTRI C CONIC

C3 16.796 VHL 4.098 OLA 19.28 RAL 194.29 RAD 6567.7 VEL

LNCN AZMTH LNCH TIME L-! TIME INJ LAT IHJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 11 48 52 2821.71 -28.25 83.41 359.54 92.02 12 35 54

90.00 5 15 54 4169.38 -.93 170.27 353.02 61.70 6 23 23

100.00 13 22 11 2520.81 -29.69 61.19 359.46 93.65 14 4 11

100.00 6 23 16 3945.51 .31 153.12 352.32 60.11 7 29 2

110.00 14 56 17 2226.38 -33.55 38.40 359.02 97.96 15 33 24

110.00 7 5 39 3812.71 3.43 141.[0 350.37 55.97 8 9 12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0156 "IRA -.1898 TC3 2.6375 9AU .6116 SGT 2176.5 8GR 776.7 SG3 911.7

ROE -.3795 RRA .0691RC3 .6807 FAU .22978 RRT .89[4 RRF -.7922 RTF -.8695

FOE .9079 FRA-2.6572 FC-11.8437 BSP 7393 SG_ 2310.9 R23 -.2085 R13 -.8846

8DE .3798 BRA .1835 BCS 2.7239 FSP 2938 SG1 2246.1 SG2 543.8 THA 14.74

EARTH TO MARS

138.17 SMA 190.86 ECC .24251 INC .2423 vl 30.269

24.65 1Ap162.82 RCA 144.37 Apo 237.14 V2 2S.517

167.21 ZAE 168.77 ETE 46.09 ZAC 97.39 ETC 255.73 CLP 147.88

1[.755 PTH 2.07 VHP 4.829 OpA 2.78 RAp 194.61 ECC 1.2764

PO CST TIM INJ 2 LAT INJ 2 LONG

2221.7 -27.67 74.79

3569.4 -4.73 163.69

1920.8 -28.87 52.49

SS45.5 -3.67 146.59

1626.4 -31.90 29.47

3212.7 -1.06 134.89

ORBIT DETERMINATION ACCURACY

ST 101.9 SR 531.7 SS 733.2

CRT -.2363 CRS .7645 CST -.5467

LSA 858.2NSA 296.3 SSA 79.4

EL1 532.S EL2 98.9 ALF 92.68

2210



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCM DATE DEE 18 1964 FLIGHT TIM( 204.00 ARRIVAL DATE JUL 10 1985

HELIOCENTRIC CONIC

IL 147.19 LAL .00

RF 233.44 LAP .13

RC 211.104 ;L 1.60

PLANETOCENTRIC CONIC

¢S 1G.•54 VHL 4.093

LMCH AZMTH LNCH TIM(

00.00 11 48 40

90.00 5 9 14

100.00 15 21 45

100.00 6 18 50

110.00 14 53 26

110.00 • I 39

DIFFERENTIAL CORRECTIONS

TO( .0136 TRA -.1713

ROE -.S•SG RItA .06GZ

FOE .9288 FRA-Z.8407

BDE .$758 BRA .1918

DISTANCE 457.096 EARTH TO MARS

LOL .86.12 VL 33.260 GAL 4.78 AZL 89.80 HCA 139.16 SMA 190.38 ECC .24093 INC .1979 Vl 30.269

LOP 225.28 vP 20.975 GAp 4.89 AZP 90.15 TAt. 25.01 TAp 164.18 RCA 144.51 APO 236.24 V2 25.555

GP 7.33 ZAL 44.67 ZAp 145.96 _T$ 167.23 2A( 169.30 ETE 52.29 ZAC 97.66 ETC 255.72 CLP 146,70

DLA 19.08 RAL 133.68 RAD 6567.7 VEL 11.753 PTH 2.07 VHP 4.721DpA 3.15 RAp 194.57 ECC 1.2757

L-I TIN( INJ LAT INJ LONG |NJ ST ASC 1NJ AZHTH INJ TIN( PO C$T TIM ]NJ 2 LAT INJ 2 LONG

2812.82 -28.23 62.76 358.80 92.34 12 35 33 2212.8 -27.60 74.15

4177.13 -.70 170.71 352.32 61.69 6 18 51 3577.1 -4.48 164.06

2312.64 -29.65 60.59 350.71 93.97 14 3 38 1912.6 -28.79 51.89

3952.53 .55 153.50 ]51.63 60.11 7 24 43 3352.3 -3.43 146.98

2219.36 -33.29 37.87 356.28 98.26 15 32 25 1619.6 -31.79 28.97

3818.38 3.65 141.39 $49.69 55.99 8 5 17 3218.4 -.84 135.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 Z.5839 BAU .8016 SGT 2130.6 SGR 607.4 S(,3 953.5 ST 100.9 SR 52•.4 S6 749.4

RC3 .7320 FAU .23922 flRT .7123RRF -.8176 RTF -.8669 CRT -.2214 CRS .7609 CST -.54•6

FC-12.3612 BSP 7536 _ 2278.4 R23 -.2280 RtS -.8622 LSA 868.7 NSA 298.8 SSA 77.8

BC$ 2.6866 FSP 3114 $I11 2212.1 SG2 545.8 •HA 16.11 EL1 527.9 EL2 96.5 ALF 92.51

LAUNCH DATE DEC 18 1964 FLIGHT TIME ZOG.O0 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CGNIC DISTANCE 460.806 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 33.235 GAL 4.82 AZL 09.05 HCA 140.16 SMA 189.92 ECC .23944 INC .1518 vl 30,269

RP 233.07 LAp .10 LOP 226.27 VP 20.978 GAP 4.46 AZP 90.12 TAL 25.36 TAp 165.52 RCA 144.45 APO 235.40 V2 23.593

RC 213.179 f,L 1.23 TrP 7.86 ZAL 44.20 ZAp 144.71 ETS 187.26 Z_I_ 169.70 ETE 59.30 ZAC 97.94 ETC 255.71 CLP 145.49

PLAN(TOCENTRIC C_IC

C3 16.716 VHL 4.089 DLA 18.85 RAL 133.10 RAO 6567.7 VEL 11.752 PTH 2.07 VHp 4.616 DpA 3.54 RAp 194.52 ECC 1.2751

LNCH AZMTH iNCH TIM( L-! TIME INJ LAT INJ _G [NJ RT ASC |NJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 48 46 2803.05 -26.20 82.05 $58.09 92.70 12 35 31 2203.1 -27.53 73.45

90.00 5 4 28 4185.65 -.42 171.19 351.64 61.69 6 14 12 3585.9 -4.20 164.55

100.00 13 21 39 2503.67 -29.61 59.93 357.99 94.31 14 3 22 1903.7 -26.70 51.24

100.00 6 14 17 3960.47 .82 153.94 350.95 60.12 7 20 17 3360.5 -3.17 147.41

110.00 14 54 51 2212.07 -33.21 37.30 357.51 98.59 15 31 43 1612.1 -31.67 26.41

110.00 6 57 34 5824.83 3.90 141.73 349.03 56.01 8 1 19 3224.8 -.59 135.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0211 TRA -.1866 TC3 2.5446 BAU .5953 SGT 2095,5 SGR 842.6 $63 998.7 ST 101.2 _R 522.2 SS 762.0

ROE -.3709 lIRA .1091 RC3 .7883 FAU .24946 RRT .7292RRF -.8416 RTF -.8600 CRT -.3337 CRS .7532 CST -.6136

FOE .9367 FRA-3.04Z4 FC-12.9192 B_P 7468 Sr_ 2250.8 R23 -.2440 R13 -.8820 LSA 875.7 NSA 301.4 SSA 76.6

BOE .3715 BRA .1970 BE5 2.8839 FSP 3279 SG1 2190.2 SG2 551.6 THA 17.49 EL1 523.3 EL2 95.2 ALF 93.83

LAUNCM DATE DEC 18 1964 FLIGHT TIM( 208.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 147.10 LAL .00 LOt- 66.12 VL

RP 232.70 LAP .07 LOP 227.27 VP

RE 215.236 GL .84 GP 8.22 ZAL

PLANETOCENTRIC CONIC

C3 16.G81 VHL 4.084

LNCM AZMTH LNCH TIME

90.00 11 49 17

90.00 4 59 29

100.00 13 21 52

100.00 6 9 3G

110.00 14 54 33

110.00 6 53 24

DIFFERENTIAL CGRRECTION6

TD( .0300 TRA -.1640 TE3 2.4992 BAU .5888

ROE -.3658 RRA .1254 RC3 .8487 FAU .26003

FOE .9368 FRA-3.ZS35 FC-13.4951 9SP 7381

BOE .3671 BRA .2064 BE3 2.6394 FSP 3440

DISTANCE 464.533 EARTH TO MARS

33.211GAL 4.66 AZL 89.90 HCA 141.16 SMA 189.50 ECC .23803 IMC .1033 Vt 30.269

20.984 GAP 4.03 A ZP 90.08 T&L 25.69 TAp 166.64 RCA 144.39 APO 234.61 V2 23.$31

43.75 ZAP 143.43 ETS 167.28 ZA( 169.93 (TE 67.00 ZAC 96.24 ETC 253.71 ELF 144.24

DLA 16.59 RAL 132.54 RAD 6567.7 VEL 11.750 PTH 2.07 VHp 4.515 DpA 3.97 RAp 194.45 ECC 1.2745

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2792.37 -28.16 81.27 357.36 93.09 12 35 50 2192.4 -27.44 72.68

4195.57 -.10 171.73 350.98 61.68 6 9 25 3595.6 -3.69 165.10

2493.85 °29.56 59.20 357.28 94.69 14 3 26 1893.8 -28.59 50.53

3969.33 1.12 154.42 350.30 60.13 7 15 45 3369.3 -2.8? 147.90

2203.87 -33.13 36.68 356.76 98.95 15 31 17 1603.9 -31.54 27.81

3632.07 4.17 142.11 348.40 56.04 7 57 16 3232.1 -.32 135.90

MID-COURSE ExECuTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 2056.3 SGR 882.3 $G3 1045.6 ST 104.0 SIR 516.6 $S 773.5

RR.T .7434RRF -.8628 RTF -.8552 CRT -.4535 CRS .7451CST -.6804

Sr_ 2237.6 R23 -.2622 R13 -.8819 LSA 882.0 NSA 303.9 SSA 75.3

SGI 2166.3 SGZ 560.2 THA 19.01 EL1 518.8 EL2 92.3 ALF 93.39

LAUMCM DATE DEC 16 1_H_4 FLIGHT TIM( 210.00 ARRIVAL DATE Jt,L 16 1965

HELIOCENTRIC COilC DISTANCE 468.274 EARTH TO MARS

RL 147.19 LAL .00 LOt. 86.12 VL 36.189 GAL 4.89 AZL 89.95 HCA 142.16 SNA 189.10 ECC .23670 INC .0519 Vt 30.269

RP 232.32 LAp .03 LOP 228.27 VP 20.992 GAP 3.62 AZP 90.04 TAL 26.00 TAP 168.15 RCA 144.34 APO 235.86 V2 23.870

RC 217.276 GL .43 _ 8.60 ZAL 43.33 ZAP 142.12 ET9 |67.31 ZAE 169.97 ETE 75.18 ZAC 98.55 ETC 253.70 CLP 142.97

PLAMETOCENTRIC CONIC

CS 16.649 VIAL 4.060 OLA 18.31 RAt. 132.01 RAO 6567.7 V(L 11.749 PTH 2.07 VHP 4.418 OpA 4.43 RAP 194.33 ECC 1.2740

LNCH AZ14TH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 11 50 • 2780._G -28.12 80.42 356.70 93.51 12 36 28 2180.8 -27.33 •1.84

90.00 4 54 23 4206.29 .24 172.33 350.34 61.68 8 4 29 3606.3 -3.35 165.•0

100.00 13 22 25 2483.15 -29.49 58.41 356.58 95.10 14 3 48 1883.2 -28.4• 49.76

100.00 6 4 47 3979.12 1.45 154.96 349.67 60.14 7 11 6 3379.1 -2.54 148.44

110.00 14 34 32 2194.92 -33.03 36.00 356.05 99.34 15 31 7 1594.9 -31.39 27.16

110.00 6 49 • 3840.12 4.48 142.56 347.79 56.08 • 53 9 3240.1 -.01 136.92

DIFFERENTIAl. CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETER141NATION ACCURACY

TOE °0400 TRA -.1642 TC3 2.446• BAU .5811 SGT 2011.5 Srdl 926.6 SG3 1093.7 ST 109.7 SR 510.7 88 783.7

ROE -.3804 RRA .1471 tiC3 .913t FAU .27088 RRT .7544 RRF -.8821 RTF -.8492 CRT -.5676 CR6 .7367 CST -.7334

FOE .9"_47 FRA-3.4723 FC-14.0858 BSiP 7277 _ 2214,6 R23 -.2607 R13 -.8819 LSA 887.5 NSA 506.4 66A 74.1

BOE .3628 BflA .2204 BE3 2.6107 FSP 3608 SGI 2139.5 SG2 571.g THA 20.71 EL1 514.6 EL2 89.7 ALF 97.17
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 231.95 LAP .DO

RC 219.295 GL .DO

PLANETOCENTR|C COMIC

C3 16.618 VHL 4.077

LNCH AZMTH LNCH TIME

90.00 11 51 18

90.00 4 49 8

100.00 13 23 17

100.00 5 59 50

110.00 14 54 49

110.00 6 44 48

FLIGHT TiME 212.00 ARRIVAL DATE JUL 18 1965

DISTANCE 472.029 EARTH TO MARS

LOt. 86.12 VL 33.168 GAL 4.92 AZL 90.00 HCA 143.16 SMA 188.72 ECC .25545 INC .DO00 vl 30.269

LOP 229.28 VP 21.003 GAP 3.21AZP 90.00 TAL 26.29 TAp 169.45 RCA 144.2_ Apo 233.16 V2 23.709

GP 9.00 ZAL 42.94 ZAP 140.77 ETS 167.34 ZAE 169,79 ETE 83.51 ZAC 98.87 ETC 255.69 CLP 141.65

DLA 18.00 RAL 131,49 RAD 6567.7 VEL 11.747 PTH 2.07 VHp 4.325 DpA 4.92 RAP 194.24 ECC 1.2735

L-I TIME INJ LAT INJ LCX_IG [NJ RT A$C INJ AZNTH INJ TIME PO CST TiM iNJ Z LAT [NJ 2 LONG

2768.19 -28.08 79.51 356.02 93.97 12 37 26 2168.2 -27.22 70.94

4218.02 .62 172.99 349.73 61.69 5 59 26 3618.0 -3.17 166.35

2471.56 -29.42 57.56 355.90 95.55 14 4 29 1871.6 -28.34 48.92

3989.88 1.91 155.55 349.07 60.16 7 6 20 3389.9 -2.17 149.03

2185.20 -32.92 35.26 355.35 99.76 15 31 14 1585.2 -31.23 26.45

3849.00 4.81 143.00 347.20 56.12 7 48 57 3249.0 .33 136,78

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTiC_ ACCuRACy ORBIT DETERMINATiON ACCURACY

TOE .0506 TRA -.1675 TC3 2.3850 BAU .5731 SGT 1961.5 9GR 978.1 9G3 1143.0 ST 118.2 SR 504.6 SS 793.3

ROE -.3545 RRA .1703 RC3 ,9820 FAU .28200 RRT .7822 RRF -.9994 RTF -.8419 CRT -.6644 CRS .7285 CST -.7699

FOE .9253 FRA-3.6974 FC-14.6907 BSP 7180 SG8 2191.0 R23 -.2985 R13 -.8821 LSA 892.8 HSA 308.8 SSA 72.9

8DE .3581BRA .2388 BC3 2.5793 FSP 3783 SGl 2110.8 $62 587.2 THA 22.62 ELI _ 510.8 EL2 87.2 ALF 99.11

LAUNCH DATE DEC 18 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CCNiC

RL 147.19 LAL .00 LOL

RP 231.57 LAp -.03 LOP 230.29 VP

RC 221.297 GL -.45 GP 9.43 ZAL

PLANETOCENTRIC C_IC

C3 16.590 VHL 4,073

LNCH AZNTH LNCH TIME

90.00 11 52 50

90.00 4 43 42

100.00 13 24 29

100.00 5 54 44

110.00 14 55 22

110.00 6 40 20

DIFFERENTIAL C_RRECTIONS

TOE .O821 TRA -.1731 TC3 2.3170 BAU .5647

ROE -.3482 RRA .1953 RC3 1.0580 FAU .29340

FOE .9060 FRA-5.9327 FC-15.3108 BSP 7067

BDE .3536 BRA .2610 BC3 2.5463 FSP 3963

DISTANCE 475.798 EARTH TO MARS

86.12 VL 33,148 GAL 4.95 AZt. 90.08 HCA 144.17 SHA 188.37 ECC .23426 iNC .0499 vl 30.269

21.016 GAP 2.61AZIP 69.96 TAL 26.56 TAp 170.73 RCA 144.24 APO 232.50 v2 23.748

42.59 ZAP 1_H).38 ET9 167.37 ZAE 169.38 ETE 91.61 -ZAC 99.21 ETC 255.68 CLP 140.30

DLA 17.66 RAL 131.01 RAD 6367.7 VEL 11.746 PTH 2.07 VHP 4.235 OPA 5.44 RAp 194.12 ECC 1.2730

L-I, TIME XNJ LAT iNJ L._G |NJ RT ASC ZNJ AZI4TH INJ TIME. PC) CST TIM INJ 2 LAT INJ 2 LONG

2754.63 -27.99 78.52 335.36 94.46 12 38 44 2154.6 -27.08 69.97

4230.79 1.03 173.70 349.14 61.70 5 54 13 3630.8 -2.76 167.07

2459.03 -29.53 56.64 355.22 96.02 14 5 28 1859.0 -28.19 48.02

4001.62 2.21 136.20 348.48 60.18 7 1 25 3401.6 -1.77 149.68

2174.68 -32.80 34.46 354.65 100.22 15 31 37 1574.7 -31.04 25.68

3858.73 5.18 143.51 346.63 56,16 7 44 39 3258.7 .70 137.29

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1906.7 SGR 1031.0 SG3 1193.7 ST 129.3 8R 498.0 Ss 802.1

RRT .7887 RRF -.9146 RTF -.8331 CRT -.7446 CRS .7199 CST -.7901

S_ 2167.6 R23 -.3149 R13 -.8829 LSA 897.8 HSA 511.3 SSA 71.6

SG1 2081.0 SG2 606.5 THA 24.76 EL1 507.5 EL2 84.7 ALF 101.26

LAUNCH DATE DEC 16 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .00

R@ 231.20 LAp -.06

RC 223.291 GL -.92

PLANETOCENTR|C CO_IC

C3 16.563 VHL 4.070

LNCH AZMTH LNCH TIME

90.00 11 54 42

90.00 4 3B 6

100.00 13 Z6 1

100.00 5 49 28

110.00 14 56 14

110.00 6 55 45

FLIGHT TIME 216.00 ARRIVAL DATE JUL 22 1965

D|3TANCE 479,581 EARTH TO MARS

LOL 86.12 VL 53.129 GAL 4.97 AZL 90.11HCA 145.19 SHA 188.04 ECC .23315 INC .1128 Vl 30.269

LOP 251.30 VP 21.031 GAP 2.42 AZP 89.91TAL 26.81 TAp 172.00 RCA 144.20 APO 231.88 v2 23.788

GP 9.88 ZAL 42.26 ZAP 137.96 ET8 167.40 ZAE 168.75 ETE 99.19 ZAC 99.57 ETC 255.67 CLP 138.92

OLA 17.29 RAL 130.54 RAD 6567.7 VEL 11.745 PTH 2.07 VHP 4.149 DpA 6.01 RAp 193.97 ECC 1.2726

L-] TIME [NJ LAT INJ LONG ]NJ R7 ASC INJ AZHTH iNJ TIME PO CST TIM iNJ 2 LAT INJ Z LONG

2740.04 -27.91 77.46 354.71 94.98 12 40 22 2140.0 -26.93 68.93

4244.63 1.48 174.47 348.56 61.72 5 48 51 3644.6 -2.31 167.84

2445.54 -29.23 55.65 354.56 96.54 14 6 47 1845.5 -28.02 47.05

4014.37 2.64 156.90 347.92 60.21 6 56 23 3414.4 -1.54 150.38

2163.32 -32.66 33.61 353.96 100.71 15 32 17 1563.3 -30.84 24.66

3869.35 5.59 144.07 346.09 56.22 7 40 15 3269.4 1.11 137.84

DIFFERENTIAL CORRECTiONS

TOE .0743 TRA -.1927 TC3 2.2399 BAU .5580

ROE -.3413 RRA .2220 RC3 1.1345 FAU .30485

FOE .8839 FRA-4.1716 FC-15.9346 BSP 6961

806 .3493 BRA .2873 9C3 2.5108 FSP 4150

MID-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1843.9 9GR 1091.2 SG3 1244.9 ST 143.1 SR 491.1 SS 810.0

RRT .7871 RRF -.9279 RTF -.8219 CRT -.8068 CRS .7118 CST -.7982

S_ 2144.3 R23 -.3297 R13 -.8841 LSA 902.4 HSA 313.8 SSA 70.2

861 2049.5 962 630.5 THA 27.17 ELI 504.9 EL2 82.2 ALF 103.59

LAUNCH DATE DEC 18 1964 FLIGHT TIN[ 218.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 230.82 LAp -.10

RC 225,247 GL -1.42

PLANETOCENTRIC CONIC

C3 18.538 VHL 4.067

LNCH AZI4TH L_H TiM(

90.00 11 58 59

90.00 4 32 19

100.00 13 27 53

100.00 5 44 2

110.00 14 57 22

110.00 8 51 3

DISTANCE 483.377 EARTH TO MARS

L(X. 86.12 VL 33.111 GAL 5.00 AZL 90.18 mICA 146.20 SMA 187.73 ECC .23209 [HC .1743 vl 30,269

LOP 232.32 VP 21.048 GAP 2.03 AZP 89.63 TAL 27.05 TAP 173.25 RCA 144.16 APO 231.30

GP 10.36 ZAL 41.96 ZAP 136.49 ETS 167.44 Z/ME 167.91 ETE 106.03 ZAC 99.95 ETC 255.67

OLA 18.98 RAL 130.09 RAO 6567.7 VEL 11.744 PTH 2.07 VHP 4.067 DPA 6.61 RAp 193.81

L-I TIME |NJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2724.39 -27.81 76.32 334.07 95.34 12 42 20 2124.4 -26.75

4259.$9 1.96 175.30 348.01 61.75 3 43 19 3659.6 -1.83

2431.02 -29.12 54.58 353.90 97.08 14 8 24 1831.0 -27.83

4029.18 3.11 157.66 347.37 60.25 6 51 10 3428.2 -.87

2151.06 -32.50 32.69 353.27 101.23 15 33 13 1551.1 -30.61

3880.91 6.02 144.68 345.56 56.29 7 35 44 3280.9 1.55

DIFFERENTIAL CORRECTIONS

TOE .0870 "iRA -.1990 TC3 2.1535 BAU .5475

ROE -.3336 flflA .2509 RE3 1.2192 FAU .31661

FOE .6504 FRA-4.4192 FC-18.3743 BSP 6844

80E .3448 6RA .3178 9C3 2.4764 F_P 4332

MID-COURSI[ EXECUT|ON ACCURACY

SGT 1780.7 S_R 1157.8 SG3 1297.4

RRT .7637 RRF -.9394 RTF -.8084

SG8 2124.0 R23 -.3410 R13 -.8866

SGI 2019.2 SG2 659.1THA 29.92

V2 23.827

CLP 137.50

ECC 1.2722

INJ 2 LONG

67.82

168.68

46.02

151.13

23.98

138.45

ORBIT DETERMINATION ACCURACY

ST 158.8 SR 483.8 SS 817.4

CRT -.8539 CRS .7034 CST -.7954

LSA 906.9 HSA 316.8 SSA 68.8

EL1 503.0 EL2 79.5 ALF 106.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 18 1964

HELIOCENTRIC ¢QNIC

RL 147;lg LAL .DO

RP Z30.43 LAP -.13

RC E27.193 GL -1.96

PLANETOCENTRIC CONIC

C3 18.514 VHL 4.064

LNCH AZI4TH L_H TII4_

90.00 11 39 30

90.00 4 26 20

100.00 13 30 g

100.00 5 38 Z5

tlO.O0 14 56 49

110.00 8 26 11

FLIGHT TIN( 220.00 ARRIVAL OAT( JUL 26 1965

LOL 86.12 YL

LOP 233.34 VP

GP 10.87 ZAL

OISTANC[ 487.186 EARTH TO MARS

33.095 GAL 5.02 AZL 90.24 HCA 147.22 SMA 187.44 ECC .23110 IxC .2407 vl 30.269

21.067 GAP 1.85 AZP 89.60 TAL 27.26 TAP 174.48 RCA 144.12 APO 230.75 v2 23.667

41.?0 ZAP 134.99 (73 167.48 ZAE 166.88 ET( 112.06 ZAC 100.35 ETC 255.66 CLP 136.05

OLA 16.44 RAL 129.86 RAO 6587.7 VEL 11.743 PTH 2.07 VHP 3.990 DpA 7.25 RAP 193.63 ECC 1.2718

L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT IMJ Z LONG

2707.80 -27.70 75.11 353.43 96.14 12 44 38 2107.6 -26.56 66.63

4275.72 2.46 176.20 347,47 61.78 5 37 35 3673.7 -1.31 169.58

2415.45 -28.98 53.44 553,25 97.67 14 10 21 1615.4 -27.62 44.91

4043.10 3.81 156.46 346.65 60.31 6 45 48 3443.1 -,37 151.95

213T.67 -32,32 31.70 352.59 101.79 15 34 27 1537.9 -30.36 23.03

3693.44 6.50 145.34 345.06 56.37 7 31 5 3293.4 2.03 139.10

DIFFERENTIAL T_RRECTION$

TOE .1002 I_A -.2114 TC3 2.0611 BAU .5391

ROE -.3252 lIRA .2817 RE3 1.3090 FAU .32029

FOE .gOTS FRA-4.6694 FC-17.Z106 B_P 8749

BOE .3403 BRA .3522 RC3 2.4417 FSP 4523

LAUNCH DATE DEC 16 1964

HELIOCENTRIC C._NIC

RL 147.19 LAL .00

RP 230.05 LAP -.16

RC 2_9.120 GL -2.52

PLANETOCEMTR IC CONIC

CS SR. 492 VHL 4.061

LNCH AZMTH LNCH TIN(

90.00 IZ Z 27

90.00 4 20 7

100.00 13 32 39

100.00 5 3Z

110.00 15 O 34

110.00 6 21 10

MID-COURSE EXECUTION ACCURACY

SGT 1709.6 SGR 1230.3 SG3 1349.8

RRT .7554 W -.9493 RTF -.7914

SC_ 2106.2 R23 -.3482 R13 -.8904

_1 t909.0 _ 692.9 THA 33.04

FLIGHT TIME 222.00

O|9TANCE 401.007

LGL 66.12 VL 33.079 GAL 5.04 AZL 90.31 HCA 148.24 SMA 187.17 ECC .23016

234.36 VlI 21.068 GAP 1.28 AZP 69.74 TAL 27.46 TAp 175.70 RCA 144.09

GP 11.42 ZAL 41.46 ZAp 133.45 ETS 167.53 ZA( 165.69 ET( 117.28 ZAC 100.78

DLA 15.96 RAL 120.25 RAD 9567.7 VEL |1.742 PTH 2.07 VHP 3.'916 DPA 7.94

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIN

2689.64 -27.56 73.81 352.80 96.76 12 47 16 2089.6

4293.07 3.04 177.17 346.96 61.03 5 31 40 3693.1

2398.74 -28.82 52.23 352.61 98.29 14 12 38 1798.7

4059.20 4.13 159.37 348.34 60.37 8 40 15 3459.2

2123.67 -32.12 30.64 351.91 102.39 15 35 57 1523.7

3907.03 7.01 148.04 344.50 56.46 ? 26 17 3307.0

DIFFERENTIAL _RECTIONg

TOE .1134 TWA -.2317 TC3 1.0974 BAU .5313

RDE -.3157 RRA .3148 RC3 1.4054 FAU .34005

FDE .7520 FRA-4.9249 FC-17.9510 BSP 6674

BIDE .3354 BRA .3909 BC3 2.4097 FSP 4715

ORBIT DETERMINATION ACCURACY

ST 176.5 SiR 476.1 S8 824.0

CRT -.8692 CRS .6954 CST -.7862

LSA 911.1 MSA 319.6 $SA 67.2

ELl 501.9 EL2 76.6 ALF 108.70

ARRIVAL DATE JUL 28 1965

EARTH TO MARS

INC .3097 vl 30.269

APO 230.24 V2 23.907

(TC 255.65 CLP 134.55

HID-COURSE EXECUTION ACCURACY

SGT 1633.9 _ 1309.5 SG3 1402.7

RRT .7416 I_ -.R576 RTF -.7701

SG8 2093.6 RZ3 °.3497 RI3 -.8961

SGI 1961.7 SG2 731.5 THA 36.63

RAP 193.44 ECC 1.2714

INJ 2 LAT INJ 2 LONG

-26.33 65.36

-.75 170.54

-27.38 43.72

.18 152.83

-30.08 22.02

2.55 139.81

ORBIT DETERI4INATION ACCURACY

ST 195.6 8R 467.7 SS 829.9

CRT -.9134 CR9 .6872 CST -.7717

LSA 914.8 MsA 323.3 SSA 65.6

EL1 501.6 EL2 73.4 ALF 111.43

LAUNCH DATE DEE 18 1964 FLIGHT TIM( 224.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC C_lC

RL 147.19 LAL .00

RP 229.87 LAP -.20

RE 231.027 GL -3.12

PLAN(TOCENTNIC COI_IIC

C3 19.472 VHL 4.059 DLA

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.OO 12 5 45 2670.43 -27.40

90.00 4 13 40 4311.72 3.64

100.00 13 35 33 2380.84 -26.64

100.00 S 29 33 4079.55 4.74

11D.00 15 2 37 21011.41 -31.69

110.00 8 15 58 3921.73 ?.56

D1FFERENTI AL CORRECTIONS

TOE .1279 'iRA -.2551TC3 1.8457 BAU .5249

ROE -.3049 RflA .3506 RC3 1.5083 FAU .35175

FOE .6850 FRA-5.1843 FC-18.4875 BSP 6606

BDE .3303 BRA .4336 BC3 2.3836 FSP 4905

DISTANCE 494.941 EARTH TO MARS

LOL 86.12 VL 33.065 GAL 5.05 AZL 90.56 HCA 149.27 SMA 186.91ECC .22928 INC .3637 vt 30.269

LOP 235.38 VP 21.111 GAP .92 -AZP 89.67 TAL 27.64 TAp 176.91 RCA 144,06 APO 229.77 v2 23.948

GP 11.99 ZAL 41.26 ZAP 131.87 ETS 1_7.39 ZAE 164.35 ET( |2|.77 ZAC 101.25 (TC 255.64 CLP 133.02

15.44 RAL 128.86 RAD 6567.T VEL 11.741PTH 2.07 VHp 5.846 DPA 8.67 RAp 193.23 ECC 1.2711

IMJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.43 352.17 97.45 12 50 16 2070.4 -26.08 64.01

178.22 346.46 61.90 5 23 31 3711.7 -.15 171.58

50.93 351.96 98.95 14 15 14 1780.8 -27.11 42.46

160.32 345.86 60.45 6 34 29 3476.3 .77 153.79

29.51 351.23 103.02 15 37 46 1308.4 -29.77 20.94

146.84 344.12 56.56 7 21 20 3321.7 3.11 140.58

MID-COURSE ExECuTION ACCURACY OROIT DETERMINATION ACCURACY

S_T 1554.5 SGR 1395.7 SG3 1455.5 ST 216.7 SR 458.7 SS 835.8

RRT .72131_F -,9650 RTF -.7436 CRT -.9364 CRS .6793 CST -.7505

2089.1 fl23 -.3434 R13 -.9044 LSA 918.9 MSA 328.0 SSA 63.6

881 1940.3 SG2 774.4 THA 40.74 EL1 502.5 EL2 69.4 ALF 114.36

LAUNCH DATE DEC 18 1964 FLIGHT TIN( 228.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOL 86.12 VL

tiP 229.28 LAP -.23 LOP 236.41VP

RC 232.915 GL -3.79 GP 12.61 ZAL

PLAN_TOCENT1RIC CONIC

C3 18.454 VHL 4.058

LNCH AZ14TH LNCH TIN(

90.00 12 g 2T

90.00 4 6 59

100.00 13 38 50

100.00 5 20 15

110.00 IS 5 0

110.00 6 10 34

DIFFERENTIAL CCRRECTION9

TOE .1412 TRA -.2926 TC3 1.7245 OAU .5203

ROE -.2928 RRA .3891 RC3 1.6185 FAU .36335

FOE .6044 FRA-5.4463 FC-lg.1175 OSP 6581

8DE .3251 BRA .4809 BC$ 2.3650 FSP 5095

DISTANCE 498.687 EARTH TO MARS

33.051GAL 3.07 AZL 90.46 HCA 150.30 SRA 186.67 ECC .22844 INC .4626 vl 30.269

21.136 GAP .56 AZlP 89.60 TAL 27.80 TAp 178.10 RCA 144.03 APO 229.32 v2 23.988

41.09 ZAp 130.25 [TS 167.66 ZAE 162.88 ETE 125.60 ZAC 101.71ETC 255.63 CLP 131.46

DLA 14.87 RAL 126.48 RAD 6567.7 VEL |1,740 PTH 2.07 VHp 3.781DpA 9.45 RAp 193.01ECC 1.2708

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC, CST TIM 1NJ 2 LAT;INJ 2 LONG

2649.89 -27.21 70.96 351.53 98.17 12T53 37 2049.9 --25.80 62.5?

4331.78 4.26 179.34 345.99 61.98 5 19 8 3731.8 .50 172.70

2361.66 -29.43 49.54 351.32 99.63 14 18 11 1761.7 -26.80 41.12

4095.24 5.36 161.36 345.39 60.35 6 28 30 3495.2 1.40 154.81

2092.02 -31.63 28.30 350.55 103.69 15 39 52 1492.0 -29.43 19.79

3937.65 8.16 147.69 343.67 56.69 7 16 11 3337.6 3.72 141.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SCoT 1472.3 SGR 1489.4 SG3 1508.0 ST 258.6 SR 449.1 SS 842.2

RRT .6930 RRF -.9711RTF -.7099 CRT -.9619 CRS .6726 CST -.7262

Sr_ 2094.3 R23 -.3278 R13 -.9155 LSA g23.5 MSA 333.5 SSA 61.5

SG1 1926.9 SG2 820.3 THA 45.48 EL1 304.4 EL2 65.1ALF 117.32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 19641

LAUNCH DATE DEC 18 1964

HELIOCENTRIC C(_IC

RL 147.19 LAL .OO

RP 228.89 LAP -.28

RC 234.778 GL -4.44

PLANETOCENTRIC CQNIC

C3 16.440 YHL 4.055

LNCN AZNTH LNCH TIME

80.00 12 15 33

g0.00 3 59 55

100.00 13 42 29

100.00 5 13 41

110.00 15 7 43

110.00 6 4 55

LOt. 88.12 VL 33.038 GAL

LOP 237.44 VP 21.162 GAP .21

GP 13.26 ZAL 40.96 ZAP 128.59

FLIGHT TIME 228.00 ARRIVAL DATE AUG 3 1965

DISTANCE 502.545 EARTH TO MARS

5.08 AZL 90.55 HCA 151.33 SMA 186.45 ECC .Z2765 INC .5468 vl 30.269

AZP 89.52 TAL 27.94 TAp 179.27 RCA 144.01APO 228.90 V2 24.029

ETS 167.74 ZAE 161.30 ETE 128.88 ZAC 102.23 ETC 255.62 CLP 129.85

OLA 14.25 RAL 126.11 RAO 6567.7

L-I TIME INJ LAT ;NJ LONG

2627.92 -26.99 69.39

4353.34 4.97 180.55

2341.11 -28.19 48.06

4115.38 6.04 162.47

2074.39 -31.34 27.01

3934.87 8.80 148.61

VEL 11.740 PTH 2.07 VHp 3.720 DpA 10.28 RAp 192.78 ECC 1.Z708

INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

350.90 98.92 12 57 21 2027.9 -25.47 61.05

345.53 62.09 5 12 29 3753.3 1.20 173.91

350.67 100.39 14 21 30 1741.1 -26.46 39.69

344.94 60.67 6 22 18 3515.4 2.08 155.92

349.87 104.40 15 42 18 1474.4 -29.04 18.56

343.25 56.83 7 10 50 3354.9 4.37 142.32

01FFERENTIAL CCRRECTIONS

TOE .1552 TRA -.3141 TC3 1.5935 8AU .5179

ROE -.2788 RRA .4307 RC3 1.7358 FAU .37467

FOE .5059 FRA-5.7096 FC-19.7302 BSP 6595

BOE .3191 BRA .5331 BC3 2.3564 FSP 5279

LAUNCN DATE DEC 18 1964

HELIOCENTRIC C(_IC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1388.4 SGR 1590.9 SG3 1559.5 ST 261.7 SR 438.7 SS 849.0

RRT .6542 RRF -.9762 RTF -.6666 CRT -.9638 CR8 .8664 CST -.6962

SG8 2111.5 R23 -.3011 R13 -.9293 LSA 928.5 MSA 340.7 SSA 5g.O

SG1 1925.0 SG2 867.8 THA 50.90 EL1 507.2 EL2 60.4 ALF 120.37

FLIGHT TIN( 230.00 ARRIVAL DATE AUG 5 1965

DISTANCE 506.413 EARTH TO MARS

RL 147.19 LAL .00

RP 228.51 LAp -.30

RC 236.623 GL -5.18

PLANETOCENTRIC C(_41C

C3 16.429 VHL 4.053

LNCH AZMTH LNCH TIME

90.00 12 18 3

90.00 3 32 35

100.00 13 46 32

100.00 5 6 48

110.00 13 10 47

110.00 5 59 1

LO_ 86.12 VL

LOP 238.48 VP

GP 13.96 ZAL

33.027 GAL 5.08 AZL 90.64 HCA 152.36 SI4A 186.25 ECC .22690 INC .6370 vl 30.289

21.190 GAP -.13 AZP 89.44 TAL 28.07 TAP 180.43 RCA 143.99 APO 228.31 V2 24.070

40.86 ZAP 126.89 ETS 167.83 ZAE 159.62 ETE 131.69 ZAC 102.78 ETC 255.61 CLP 128.21

OLA 13.58 RAL 127.76 RAO 6567.7 VEL 11.739 pTH 2.07 VHP 3.663 DPA 11.18 RAp 192.55 ECC 1.2704

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZt4TH INJ TIME 1=0 CST TIM 1NJ 2 LAT IHJ 2 LONG

2604.42 -26.73 67.72 350.28 99.72 13 1 28 2004.4 -25.11 59.42

4376.55 5.71 181.86 345.09 62.22 5 5 31 3776.6 1.94 175.20

2319.09 -27.90 46.49 350.01 101.18 14 25 11 1719.1 -26.08 38.16

4137.11 6.76 163.68 344.52 60.81 6 15 45 5537.1 2.82 157.11

2055.44 -31.01 25.63 349.16 105.16 15 45 3 1455.4 -28.62 17.25

3973.53 9.49 149.61 342.85 57.01 7 5 15 3373.5 5.08 143.30

DIFFERENTIAL C_RECTIONS

TOE .1677 TRA -.3504 TC3 1.4514 BAU .5183

ROE -.2631 RRA .4753 RC3 1.8604 FAU .38549

FOE .$955 FflA-5.9895 FC-20.3131 BSP 8685

BIDE .3120 BRA .5905 BC3 2.3596 FSP " 5461

LAUNCH DATE DEC 18 1964

HELIOCENTRIC CONIC

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1304.0 $GR 1700.2 8G3 1609.1 ST 284.3 SR 428.2 8S 857.4

RRT .6017 RRF -.9804 RTF -.6102 CRT -.9718 CR6 ._6_L_ C,_T .GGS4

Sr_ 2142.7 R23 -.2825 R13 -.9450 LSA 935.4 MSA 348.2 SSA 56.3

SGI 1938.1 SGZ 913.6 THA 57.02 ELI 510.9 EL2 56.4 ALF 123.28

FLIGHT TIME 232.00 ARRIVAL DATE AUG 7 1965

OISTANCE 510.296 EARTH TO MARS

RL 147.19 LAL .00

RP 226.12 LAP -.33

RE 238.446 GL -5.97

PLANETOCENTRIC CONIC

C3 16.425 VHL 4.053

LNCH AZMTH LNCH TIME

90.00 12 23 0

90.00 3 44 52

100.00 13 50 59

100.00 4 59 34

110.00 15 14 13

110.00 "5 52 50

LOt. 86.12 VL 33.015 GAL 5.09 AZL 90.73 HCA 153.40 SMA 186.06 ECC .22620 INC .7337 vl 30.269

LOP 239.52 vP 21.219 GAP -.48 AZP 89.34 TAL 28.18 TAp 181.58 RCA 143.97 Apo 228.14 V2 24.111

GP 14.71 ZAL 40.60 ZAP 125.18 ET8 187.g4 ZAE 157.84 ETE 134.11 ZAC 103.37 ETC 255.60 CLP 126.54

DLA 12.86 RAL 127.41RAD 6567.7 VEL 11.739 pTH 2.07 VHp 3.611Dpk 12.10 RAp 192.30 ECC 1.2703

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2579.30 -26.42 65.94 349.61 100.57 13 5 59 1979.3 -24.70 57.70

4401.55 6.50 183.27 344.67 62.38 4 58 14 3801.6 2.75 176.60

2295.51 -27.58 44.81 349.35 102.00 14 29 15 1695.5 -25.65 36.54

4160.57 7.54 164.99 344.11 60.99 6 8 54 3560.6 3.61 158.40

2035.08 -30.64 24.16 348.48 105.98 15 48 8 1435.1 -28.15 15.85

3993.78 10.24 150.70 342.47 57.21 6 59 23 3393.8 5.85 144.36

DIFFERENTIAL CORRECTIONS

TOE .1907 TRA -.3799 TC3 1.3271 BAU .5277

ROE -.2405 RRA .5279 RC3 2.0034 FAU .39795

FOE .2180 FRA-S.2734 FC-20.9753 6SP 8600

BDE .3070 BRA .8504 BE3 2.4031 FSP 5540

LAUtACH OATE OEC 18 1964

NELIOCENTRIC C(_41C

RL 147.19 LAL .00

RP _27.73 LAP -.36

RE 240.246 ;L -8.82

PLAN(TOCENTRIC CONIC

C3 16.426 VHL 4.033

LNCH AZI4TH LNCH 1114(

90.00 12 Z8 25

90.00 3 36 45 4428.56 7.35

100.00 13 55 54 2270.13 -27.21

100.00 4 51 57 4185.97 6.37

110.00 15 18 8 2013.11 -30.22

110.00 5 46 18 4015.75 11.0_

OIFFER(NTIAL CCRRECTIONS

TO( .1979 TRA -.4290 TC3 1.1556 BAU .5344

ROE -.2204 RRA .5791 RE3 2.1418 FAU .40705

FDE .0799 FRA-8.5139 FC-21.4539 8SP 6886

BOE .2962 BRA .7207 BC3 2.4337 FSP 5731

ORBIT OETERMINATION ACCURACY

ST 317.9 SR 413.2 SS 871.6

CRT -.9750 CRS .6553 CST -.5829

LSA 943.9 MSA 371.2 SSA 51.7

EL1 518.3 EL2 56.4 ALF 127.39

MID-COURSE EXECUTION ACCURACY

SGT 1238.2 8GR 1827.2 SO3 1666.2

RflT .5452 RRF -.9841RTF -.5526

SG8 2207.2 R23 -.2135 R13 -.960g

SGI 1991.1SG2 952.6 THA 63.10

FLIGHT TIM( 234.00 ARRIVAL DATE AUG 9 1965

OISTANCE 514.187 EARTH TO MARS

LOL 66.12 VL 33.005 GAL 5.09 AZL 90.84 HCA 154.45 SMA 185.88 (CC .22553 INC .8382 vl 30.269

L(_4s 240.56 VP 21.250 GAP -.79 AZP 89.24 TAL 28.27 TAP 182.72 RCA 143.96 APO 227.80 V2 24.152

_p 15.51 ZkL 40.78 ZAP 123.39 ET9 168.07 ZAE 155.98 ETE 136.19 2AC 104.00 ETC 255.59 CLp 124.63

OLA 12.06 RAL 127.07 RAO 6567.7 VEL 11.739 PTH 2.07 VHP 3.563 OpA 13.10 RAp 192.05 ECC 1.2703

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LON6

2552.31 -26.07 64.04 348.98 101.48 13 10 57 1952.3 -24.23 55.86

18"4.80 344.28 62.58 4 50 34 3828.6 3.62 178.11

43.01 348.69 102.88 14 33 45 1670.1 -25.16 34.81

166.41 343.73 61.20 G I 43 3586.0 4.47 159.80

22.59 347.78 106.80 15 51 36 1413.1 -27.62 14.36

151.89 342.12 57.44 6 53 14 3415.8 6.68 145.52

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

3GT 1157.8 $GR 1952.4 SG3 1708.7 ST 337.1 9R 403.6 $8 885.5

RRT .4512 RRF -.9870 RTF -.4550 CRT -.g733 CRS .6652 CST -.5597

SG8 2269.8 R23 -.1580 R13 -.9743 LSA g56.7 MSA 378.1 SSA 49.0

861 2044.1 SG2 986.8 THA 70.24 EL1 522.5 EL2 59.8 ALF 12g.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 18 1944

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 22?.34 LAP -.39

RC 242.030 GL -7.?4

PLANI[TOCENTRIC CONIC

C3 16.435 yHLL 4.054

LNCH AZNTH LNCH 1114(

90.00 12 34 20

90.00 3 28 10

100.00 14 1 18

100.00 4 43 53

110.00 13 ZZ 17

110.00 5 39 23

FLIGHT 1114[ 236.00 ARRIYAL OAT( AUG 11 1965

DISTANCE 518.086 EARTH TO MARS

LOL 86.12 VL 32.998 GAL 5.09 AZL 90.95 HCA 155.4g SNA 185.72 ECC .22490 INC .9519 vl 30.269

LOP 241.$1 VP 21.263 GAP -1.11 AZlP 89.13 TAL 28.34 TAp 183.83 RCA 143.95 APO 22?.49 V2 24.193

GP 16.36 ZAL 40.81 ZkP 121.59 ETS 168.22 ZA[ 154.04 ETE 137.99 ZAC 104.66 ETC 255.57 CLP 123.08

OLA 11.19 RAL 126.74 RAO 6567.7 VEL 11.740 PTH 2.07 VHp 3.523 DpA 14.15 RAp lg1.81 ECC 1.2705

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2523.35 -25.67 62.02 348.30 102.39 13 16 23 1923.3 -23.?0 53.90

4437.77 8.26 138.48 343.91 62.82 4 42 28 3857.8 4.55 179.75

2242.88 -28.78 41.10 348.01 103.80 14 38 41 1642.9 -24.62 32.97

4213.50 8.27 167.98 345.37 61.45 5 $4 7 3613.5 5.39 161.32

1989.42 -29.74 20.91 347.06 107.69 13 55 27 1389.4 -27.03 12.77

403R.70 11.92 153.19 341.79 57.72 6 46 43 3439.7 7.58 146.79

DIFFERENTIAL CORRECTIONS

TDE .204R TRA -.4814 TC$ .9779 BAU .5469

ROE -.1970 NRA .8545 RC3 2.2888 FAU .41539

FOE -.0787 FRA-G.7469 FC-21.8815 BSP 7243

BIDE .2842 BRA .7964 BC3 2.4890 FSP 5914

LAUNCH OAT( DEC 18 lSH_4

HELIOCENTRIC C(:NIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 1092.5 SGR Z087.3 SG$ 1747.9 ST 357.4 SIR 394.7 SS 903.0

RRT .3319RRF -.9894 RTF -.3329 CRT -.9688 CRS .6818 CST -.5300

Sr_ 2355.9 R23 -.1012 R13 -.9842 LSA 973.1NSA 387.1SSA 46.0

SG1 2128.1SG2 1010.8 THA 77.21 EL1 528.1 ELI 68.5 ALF 132.06

FLIGHT TIME 238.00

DISTANCE 522.001

RL 147.19 LAL .00

NP 226.95 LAp -.45

RC 243.792 GL -8.74

pLAI_TOCENTRIC C_IC

C3 18.455 VI4L 4.058

LNCN AZll4TH LNCH TIN(

90.00 lZ 40 47

90.00 3 1R 4

100.00 14 7 12

100.00 4 35 19

110.00 15 28 59

110.00 5 SZ Z

LOL 88.12 VL

LOP 242.66 VP

r,P 17.28 ZAL

ARRIVAL DATE AUG 13 1965

EARTH TO MARS

32.987 GAL 5.09 AZL 91.08 HCA 136.54 SNA 185.57 ECC .22430 INC 1.0747 vl 30.269

21.318 GAP -1.42 AZP 89.01 TAL 28.40 TAp 184.94 RCA 143.94 APO 227.19 V2 24.235

40.89 ZAP 119.75 ET8 168.39 ZAI[ 152.02 ET£ 139.55 ZAC 105.42 ETC 255.55 CLP 121.31

DLA 10.24 RAL 128.41 RAID GSS7.T VEL 11.740 PTH 2.07 VHP 3.487 OpA 15.28 RAp 191.57 ECC 1.2708

L-I TIM( 1NJ LAT INJ LONG INJ fit ASC |NJ AZI4TH INJ TIN[ PO CST TIN INJ Z LAT INJ Z LONG

2492.20 -25.19 59.88 347.83 103.37 13 22 19 1892.2 -23.10 51.81

448R.47 9.24 188.27 343.57 63.11 4 33 53 3889.5 5.56 181.53

2213.48 -28.29 39.06 347.32 104.77 14 44 6 1613.5 -24.00 31.00

4243.43 10.24 169.83 343.04 61.76 5 46 3 3643.4 G.3R 162.99

1963.R4 -29.20 18.11 346.34 108.62 15 39 42 1363.8 -26.38 11.07

4065.84 12.87 154.63 341.48 38.08 6 39 46 3465.8 8.55 148.18

DIFFERENTIAL COERECTIONS

TDE .2103 TRA -.5301 TC3 .7920 BAD .5838

NO( -.1387 RRA .6953 RC3 2.4480 FALl .42303

FOE -.2880 FRA-8.DTT3 FC-22.2380 08P 7858

BOE .2898 BRA .8793 BC3 2.3710 F6iP 8080

NID-COUR8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1047.8 SGR 2234.0 $83 1784.4 87 377.5 SIR 387.3 SS 926.9

RRT .1851 RRF -._J)14 RTF -.1839 CRT -.9515 CRS .70GS C$T -.4937

SG8 2487.5 R23 -.0483 R13 -.9901 LSA 995.6 NSA 398.0 SSA 42.6

_M_| 2244.8 SG2 1024.8 THA 83.72 EL1 334.2 EL2 84.2 ALF 134.23

LAUNCH DATE DEC 18 1934 FLIGNT TIN( 240.00 ARRIVAL DATE AUG 15 1935

HELIOCENTRIC CONIC

NL 147.19 LAL .00

RP EZS.5S LAP -.46

RC 243.534 GL -9.83

PLANETOCEMTRIC CONIC

C3 16.469 VHL 4.031

LNCH AZ14TN LNCN TIME

90.00 12 47 49

90.00 3 9 21

100.00 14 13 40

100.00 4 29 11

110.00 15 32 9

110.00 5 24 11

DIFFERENTIAL CGRRECTION8

TOE .2150 TRA -.5988

ROE -.1355 lIRA .7818

FOE -.4826 FNA-7.19T9

BIDE .2540 BRA .9689

LOL 86.12 VL

LOP 243.71VP

GP 18.ZS ZAL

DISTANCE 525.925 EARTH TO MARS

32.979 GAL 5.09 AZL 91.21 HCA 137.60 SMA 185.43 ECC .22374 INC 1.2092 vl 30.239

21.331 GAP -1.73 AZP 88.88 TAb 28.44 TAp 186.03 RCA 143.94 APO 224.92 VZ 24.277

41.02 ZAP 117.88 ETS 168.58 Z/dE 149.93 ETE 140.91 ZAC 106.22 ETC 255.53 CLP 119.50

OLA 9.20 RAL 126.07 RAD GSGT.7 VEL 11.742 PTH 2.07 VHp 3.457 DpA 16.48 RAp 191.35 ECC 1.2714

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

2458.84 -24.85 57.55 346.95 104.40 13 26 46 1858.6 -22.42 49.59

4323.98 10.30 190.26 343.27 63.48 4 24 45 3924.0 6.65 183.48

2181.78 -23.72 36.67 346.63 105.78 14 50 1 1581.8 -23.31 28.90

4278.08 11.29 171.51 342.75 62.14 5 37 27 3676.1 7.47 164.80

1933.18 -28.58 17.20 345.60 109.61 16 4 25 1336.2 -25.64 9.25

4094.43 13.89 156.21 341.23 38.43 6 32 26 3494.3 9.62 149.72

MIO-COUflS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .3993 BAU .5908 SGT 1030.1 SGR 2391.7 383 1815.9 ST 397.6 SR 383.7 SS 958.2

RC3 2.8115 FAU .42951 RRT .0173 RRF -.9930 RTF -.0146 CRT -.9231 CRS .7419 CST -.4529

FC-22.5512 9SP 8153 _ 2604.1 R23 -.0084 R13 -.9930 LSA 1026.3 NSA 410.8 SSA 39.0

8C3 2.8794 FSP 6188 SG1 2391.8 SG2 1029.9 THA 89.48 EL1 541.9 ELI 108.3 ALF 136.11

LAUNCH OAT( DEC 18 1984 FLIGHT TIME 242.00 ARRIVAL OAT( AUk 17 1965

HI[LIOCENTRIC C_4IC

RL 147.19 LAL .00

lip 223.17 LAP -.49

RC 247.258 GL -11.03

PLAN[TOCENTRIC CONIC

C3 1&.541VHL 4.067

LNCN AZ14TN LNCN TIN[

90.00 12 35 30

90.00 2 58 58

100.00 14 20 44

100.00 4 16 23

110.00 15 37 51

110.00 5 15 43

DIFFERENTIAL _RECTIONS

TOE .2170 TRA -.SS39

ROE -.0953 RNA .8344

FOE -.7268 FRA-7.4034

BO( .2370 BRA 1.0663

DISTANCE 329.859

LCL 86.12 VL 32.972 GAL 5.08 AZL 91.36 HCA 158.65 SMA

LOP 244.77 VtP 21.587 GAP -2.05 AZP 68.74 TAL 28.46 TAP

GP 19.32 ZAL 41.22 ZAp 115.99 ET8 168.81 ZN[ 147.77 (TE

EARTH TO MARS

185.31 ECC .22320 INC 1.3569 Vl 30.269

187.11 RCA 143.94 APO 223.67 VZ 24.318

142.10 ZAC 107.08 ETC 255.51 CLP 117.67

DLA 8.05 RAL 125.73 RAO 6387.7 VI[L 11.744 PTH 2.07 VHp 3.433 DpA 17.75 RAP 191.14 ECC 1.2722

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2422.38 -24.01 53.01 346.25 105.48 13 35 52 1822.4 -21.65 47.21

4581.88 11.43 192.43 343.00 63.92 4 14 58 3961.7 7.84 185.61

2147.48 -25.06 34.54 345.92 106.85 14 56 31 1547.5 -22.52 26.66

4311.81 12.42 173.57 342.50 62.59 5 28 15 3711.8 8.65 166.81

1906.14 -27.88 15.14 344.85 110.64 16 9 37 1306.1 -24.81 7.31

4125.92 15.01 137.97 341.00 58.92 6 24 31 3325.9 10.78 151.42

MID-COURSE EXECUTION ACCURACY OR61T OETERI41NATION ACCURACY

TC3 .3996 BAU .8224 SGT 1044.7 SGR 2561.9 SG3 1842.0 ST 416.9 SR 386.7 SS 999.0

RC3 2.7881FAU .43471 RRT -.|391RRF -.9943 RTF .1826 CRT -.8768 CRS .7874 CST -.4111

FC-22.7324 03P 8734 SG8 2766.8 R23 .0264 R13 -.9940 LSA 1067.7 NSA 424.3 SSA 35.2

9C3 2.8146 FSP $287 SG1 2588.4 SG2 1028.8 THA 94.42 EL1 531.0 EL2 140.7 ALF 137.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE DEC 18 1964 FLIGHT TIME 244.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CC441C

RL 147.19 LAL .00

RP 225.78 LAP -.53

RE 246.959 GL -12.34

PLANETOCENTRIC CONIC

C3 18.816 VHL 4._78

LNCH AZMTH LNCH TIME

90.00 13 3 54

90.00 2 47 43

100.00 14 2828

100.00 4 5 49

110.00 15 44 8

110.00 5 6 59

DIFFERENTIAL CCRRECTIONS

TOE .2130 TRA -.7348

ROE -.0480 RRA .9144

FOE -.9998 FRA-7.5938

BO( .2203 BRA 1.1730

LOt. 68.12 VL

LOP 245.83 VP

GP 20.47 ZAL

DISTANCE 533.604 EARTH TO MARS

32.965 GAL 5.07 AZL 91.52 HCA 159.71 SMA 185.19 ECC .22270 INC 1.5194 vl 30.269

21.424 GAP -2.33 AZP 88.57 TAL 28.46 TAp'188.18 RCA 143.95 APO 226.43 V2 24.360

41.49 ZAP 114.07 ETS 169.06 ZA( 145.55 ETE 143,15 ZAC 108.02 ETC 255.47 CLP 115.81

DLA 8.79 RAL 125.37 RAD 6567.7 VEL 11.747 PTH 2.07 VHp 3.416 DPA 19.11 RAP 190.96 ECC 1.2735

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2583.09 -23.27 52.45 345.55 106.61 $3 43 37 1763.1 -20.77 44.66

4603.06 12.66 194.87 342.78 64.46 4 4 26 4003.1 9.12 187.98

2110.26 -24.31 32.03 345.20 107.96 15 3 39 1510.3 -21.62 24.26

4351.10 13.64 175.85 342.29 63.14 5 18 20 3751.1 9.92 169.O2

1873.52 -27.07 12.95 344.09 111.71 18 15 21 1273.5 -23.88 5.24

4160.63 16.22 159.93 340.63 59.49 6 18 0 3560.6 12.05 153.31

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 .1921 BAU .GGlO 9GT t094.4 9GR 2743.9 983 1961.7 ST 434.4 SR 400.7 SS 1051.2

RC3 2.9693 FAU .43840 RRT -.3288 RRF -.9954 RTF .3324 CRT -.8111 CRS .8393 CST -.3742

FC-22.8412 6SP 9397 $G8 2955.9 fl23 .0302 R13 -.9942 LSA 1123.7 MSA 436.6 SSA 31.5

BC3 2.9755 FSP 6350 $81 2773.1 $82 1023.4 THA 98.65 EL1 362.6 EL2 181.0 ALF 137.84

LAUNCH DATE DEC 18 1984 FLIGHT TIN[ 246.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC C(:_llC

RL 147.19 LAL .00

RP 225.38 LAp -.56

RC 250.643 GL -13.78

PL/MMI[TOCENTRIC CONIC

C3 IG.722 VHL 4.089

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 13 6 2340.38 -22.41

90.00 2 35 34 4648.69 13.96

100.00 14 38 59 2069.80 -23.43

100.00 3 54 21 4394.50 14.96

110.00 15 51 4 1837.97 -26.16

110.00 4 56 46 4199.10 17.53

DIFFERENTIAL CORRECTIONS

TOE .2085 TRA -.8113 TC3 -.0224 BAu .7038

ROE .0078 RRA 1.0015 RC3 3.1568 FAU .43995

FOE-1.2947 FRA-7.7557 FC-22.7714 BSP 10173

80E .2088 BRA 1.2689 BC3 3.1569 FSP 6397

DISTANCE 537.758

LOL 86.12 VL 32.939 GAL 5.06 AZL 91.70 HCA 160.78 SMA

LOP 246.90 VP 21.463 GAP -2.61 AZP 68.39 TAL 28.45 TAp

GP 21.70 ZAL 41.84 ZAP 112.13 ET$ 169.35 ZAE 143.26 ETE

EARTH TO MARS

185.09 ECC .22222 1NC 1.7001 vl 30.269

169.23 RCA 143.96 APO 226.22 V2 ZA.402

144.07 ZAC 109.05 ETC 255.43 CLP 113.92

DLA 5.39 RAL 125.00 RAD 6567.7 VEL 11.752 PTH 2.07 VHp 3.407 DPA 20.56 RAp 190.81 ECC 1.2752

INJ I.CNG INJ RT ASC IHJ AZMTH INJ TIME

49.61 344.85 107.78 13 52 6

197.56 342.62 65.12 3 53 2

29.34 344.48 109.11 15 11 29

178.39 342.14 63.81 5 7 38

10.59 343.33 112.84 16 21 42

162.14 340.72 60.18 6 6 45

MID-COURSE EXECUTION ACCURACY

SGT 1178.7 SGR 2941.5 883 1871.7

RRT -.4769 RRF -.9963 RTF .4607

SGB 3168.9 fl23 .0668 RI3 -.9941

SG1 5001.9 SG2 1015.2 THA 102.24

PC) CST TIM INJ 2 LAT INJ 2 LONG

1740.4 -19.77 41.93

4048.7 10.52 190.60

1469.8 -20.61 21.68

3794.5 11.32 171.49

1238.0 -22.83 5.01

3599.1 13.43 155.42

ORBIT DETERMINATION ACCURACY

ST 450.2 SR 430.0 SS 1114.I

CRT -.7319 CR$ .8895 CST -.3475

LSA 1195.1 MSA 446.8 SSA 27.9

ELI 579.4 ELI 227.6 ALF 136.79

LAUNCH DATE DEC 16 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG 25 1965

D_STANCE 541.724

5.05 AZL 91.90 HCA 161.64 SMA

TOE .1998 TRA -.8902 TC3 -.2320 BAU .7596

ROE .0793 RRA 1.1029 RE3 3.3610 FAU .44073

F08-1.649? FRA-7.9255 FC-22.6188 BSP 10931

$OE .2150 9RA 1.4173 6C$ 3.3690 FSP 6331

EARTH TO MARS

184.99 ECC .22177 %NC 1.9016 vl 50.269

190.27 RCA 143.97 Apo 226.02 V2 24.444

144.68 ZAC 110.18 ETC 255.38 CLP 112.01

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOt. 86.12 VL 32.953 GAL

RP 224.99 LAP -.59 LOP 247.g7 VP 21.502 GAP -2.89 AZP 88.1_ TAL 28.43 TAp

RC 252.307 GL -15.38 GP 23.04 ZAL 42.28 ZAP 110.17 ETS 169.88 ZkE 140.90 ETE

PLANETOCENXflIC CONIC

C3 16.889 VHL 4.107 0LA 3.84 RAL 124.81RAD 6587.7 VEL 11.758 PTH 2.08 VHP 3.406 DpA Z2.10 RAp 190.71ECC 1.2776

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 23 13 2293.78 -21.41 46.56 344.14 108.99 14 1 27 1693.6 -18.62 39.00

90.00 2 22 17 4699.30 15.41 200.59 342.54 65.95 3 40 37 4099.3 12.03 195.5A

100.00 14 46 21 2025.62 -22.41 26.45 343.75 110.31 15 20 7 1425.6 -19.45 16.91

100.00 3 41 50 4442.70 16.38 181.26 342.07 64.64 4 55 53 3842.7 12.83 174.27

110.00 15 58 43 1799.12 -25.10 8.08 342.56 114.00 16 28 43 1199.1 -21.65 .62

110.00 4 45 57 4241.98 18.97 164.63 340.68 61.01 5 56 39 3642.0 14.96 157.81

DIFFERENTIAL C(3RRECTIONS M|O-COUR$( (X(CUTZON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1_89.6 $GR 3164.2 SG3 1879.7 ST 466.0 SR 482.8 SS 1201.2

RRT -.3917 RRF -.9971RTF .5949 CRT -.6328 CRS .9330 CST -.3170

SG8 3416.9 R23 .0762 RI3 -.9942 LSA 1296.8 HSA 459.2 SSA 24.2

SG1 3263.0 SG2 1007.5 THA 105.02 ELl 606.4 EL2 287.3 ALF 133.40

LAUNCH DATE DEC 18 1984 FLIGHT TIME 250.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC C(_ilC

RL 147.19 LAL .00

RP 224.60 LAP -.83

RC 253.951 G4.. -17.16

PLANETOCENTRIC CONIC

CS 17.085 _q4L 4.131

LNCM AZMTH LNCH TIM(

90.00 13 34 25

90.00 2 7 41

100.00 14 56 45

1OO.00 3 28 3

110.00 16 7 15

110.00 4 34 2

DIFFERENTIAL CORRECTIONS

TOE .1787 TRA -.9842

ROE .1530 RflA 1.2038

FOE-1.9542 FRA-7.9854

BOE .2337 BRA 1.5548

OIDTANCE 545.696 EARTH TO MARS

LOL 66.12 VL 32.948 GAL 5.03 AZL 92.13 HCA 162.91 SMA 184.91 ECC .22134 INC 2.1286 vl 30.269

LOiS 249.04 VP 21.542 GAP -3.17 AZP 87.97 TAt. 28.38 TAp 191.29 RCA 145.98 APO 225.84 V2 24.486

GP 24.50 ZAL 42.84 ZAP 108.21 ET$ 170.06 ZA( 138.48 ETE 145.59 ZAC 111.42 ETC 255.32 ELF 110.09

OLA 2.11 RAL 124.18 RAO 6567.7 VEL 11.767 PTH 2.08 VHP 3.416 OPA 23.76 RAP 190.68 ECC 1.2809

L-I TIM( INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2242.66 -20.24 43.27 343.44 110.24 14 11 48 1642.7 -17.30 35.82

4755.9t 16.95 204.03 342.55 66.97 3 26 57 4155.8 13.69 196.87

1977.12 -21.23 23.33 343.03 111.55 15 29 42 1377.1 -18.12 15.92

4495.59 17.92 184.52 342.10 65.67 4 42 59 3896.6 14.49 177.41

1738.45 -23.90 5.34 341.79 115.20 16 36 31 1156.5 -20.30 558.04

4290.02 20.53 167.49 340.75 62.05 5 45 32 3690.0 16.63 160.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.4847 BAU .8149 $GT 1439.8 SGR 3375.7 $G3 1860.0 ST 477.6 SR 551.2 SS 1276.1

RC3 3.5410 FAU .43560 RRT -.6898 RRF -.9976 RTF .8931 CRT -.5863 CRS .9604 CST -.5411

FC-22.0954 BSP 12013 568 3670.0 R23 .0837 R13 -.9941 LSA 1396.0 MSA 459.3 SSA 21.4

6C3 3.5713 FSP 6389 SG1 3532.1 SG2 996.2 THA 107.86 ELI 651.9 EL2 327.2 ALF 128.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 11. 19641,)

LAtH4CH DATE DEC 18 1984

HELIOCENTRIC COMIC

RL 147.19 LAL .00

RP 224.21 LAP *.66

RC 255.576 GL -19.15

FLAN[TOCENTRIC CONIC

C3 17.338 VHL 4.164

LNCH AZMTH LMCH TIM(

90.00 13 46 52

90.00 1 51 29

100.00 15 8 16

100.00 3 12 44

110.O0 16 16 44

110.00 4 20 46

FLIGHT TIME 252.90

DISTARC[ 549.681

LOt, 86.12 VL 32.944 GAL 5.01 AZL 92.39 HCA 163.99 SMA

LOP 250.12 Vp 21.583 GAP -3.44 AZ1P 87.71 TAL 28.32 TAp

GP 26.09 ZAL 43.53 ZAP 106.24 ETS 170.49 ZNE 136.00 ETE

DLA .16 RAL 125.71 RAD 8567.7 VEL 11.776 PTH 2.06 VHP

L-I TIM( INJ LAY INJ LONG INJ RT ASC INJ AZMTM INJ TIME

2186.38 -18.87 59.70 342.76 111.51 14 23 19

4819.35 16.60 207._ 342.69 68.25 3 11 48

1923.73 -19.86 19.96 342.54 112.81 15 40 22

4557.23 19.58 188.26 342.26 66.95 4 28 42

1709.52 -22.50 2.40 341.04 116.44 16 45 14

4344.21 22.22 170.78 340.95 63.33 5 33 12

DIFFERENTIAL EGRRECTIONS MID-COURSE E_[CUTION ACCURACy

TDE .1506 TRA-l.0797 TC3 -.6622 BAU .8811 SGT 1604.1 SSR _26.0 SG3 1840.5

ROE .2525 RIEA 1.3259 tiC3 3.73R6 FAU .43031 RflT -.?570RRt r -.9981 RTF .7605

FDE-2.342R FRA-6.0662 FC-21.4970 BSlP 12990 SG8 HG5.D R23 .0_$ R13 -.9944

DOE .2940 BRA 1.7099 BE3 3.8013 FSP 6271 64;1 5839.8 SSZ 988.3 THA 109.91

LAUe4CH DATE DEC 16 1984 FLIGHT TIRE 254.00

Vd[LIOCENTRIC CCNIC DISTANCE 553.672

RL 147.19 LAL .OO LOL 86.12 VL 32.940 GAL 4.99 AZL 92.GG HCA 165.07 SHA

RP 223.82 LAp -.69 LOP 251.20 VP 21.625 GAP -3.70 AZP 87.41 TAL 28.25 TAp

RC 257.180 GL -21.39 GP 27.83 ZAL 44.38 ZAp 104.28 ET$ 170.07 ZAE 133.45 EYE

pLAN[TOCENTRIC CONIC

C3 17.703 VI4L 4.207 DLA -1.99 RAL 123.19 RAID 6367.7 VEL 11.793 PTH 2.09 VHp

LNCH AZ14TH LNCH TIRE L-I TIRE INJ LAT INJ LONG |NJ RT AS(: INJ AZHTH INJ TIM(

90.00 14 0 52 2123.98 -17.27 35.82 342.13 112.79 14 36 16

90.00 I 33 16 4091.43 20.35 212.52 342.99 60.86 2 54 50

100.00 15 21 17 1814.55 -18.26 16.30 341.68 114.0_ 15 52 21

100.00 2 55 34 4626.07 21.36 192.60 342.58 66.57 4 12 40

110.00 18 27 24 1657.58 -20.89 359.23 540.32 117.69 16 55 1

110.00 4 5 57 4405.80 24.05 174.63 341.53 64.94 5 19 22

DIFFERENTIAL CaERECTIONS HID-CouRSE (XI[CUTION ACCURACY

TOE .1101 TRA-1.1684 TC5 -.9077 BAU .9491 $GT 1716.7 SSR 3668.G SG3 1795.4

RDE .3621RRA 1.4529 RC5 3.90G0 FAU .41901 RRT -.8158 RRF -._J)85 RTF .8145

FDE-2.6904 Fflk-8.0453 FC-20.4914 BDP 14251 _ 4263.5 R23 .0879 R13 -.9946

BIDE .3785 BRA 1.8770 0C5 4.0101FSP 6220 SGI 415|.9 SGZ 977.6 THA 111.94

ARRIVAL DATE AUG 27 1985

EARTH TO MARS

184.84 ECC .22093 IME 2.5855 Vl 30.269

192.51RCA 144.00 Apo 225.86 V2 24.527

146.23 ZAC 112.78 ETC 255.23 ELF 108.15

3.456 DpA 25.53 RAp 190.71 ECC 1.2853

leo CST TIM INJ 2 LAT INJ Z LONG

1586.4 -15.79 32.39

4219.3 15.48 200.67

1325.7 -16.60 12.69

3957.2 16.30 181.01

1109.5 -18.77 355.26

3744.2 16.46 163.67

ORBIT DETERMINATION ACCURACY

ST 491.9 Sill 655.0 SS 1395.2

CRT -.5366 CR$ .9793 CST -.5595

LSA 1540.9 MSA 463.8 SSA 18.4

ELI 729.8 EL2 372.0 ALF 120.83

ARRIVAL DATE AUG 29 1965

EARTH TO MARS

184.77 ECC .22055 INC 2.6795 vl 30.269

195.51 RCA 144.02 APO 225.53 V2 24.569

146.76 ZAC 114.29 (TC 255.13 CLP 106.20

5.470 DpA 27.43 RAp 190.85 ECC 1.291"3

PO CST TIM INJ 2 LAT INJ 2 LONG

1524.0 -14.04 28.64

4291.4 17.43 205.07

1264.6 -14.85 9.16

4026.1 18.26 185.18

1057.6 -17.02 352.24

3805.8 20.47 167.31

ORBIT DETERMINATION ACCURACY

ST 509.9 SR 776.2 33 1484.2

CRT -.5476 CRS .9892 CST -.4207

LSA 1699.5 MSA 461.3 8SA 15.9

ELI 842.5 EL2 393.3 ALF 115.69

LAUNCH DATE DEC 18 1964

HELIOCEMTRIC CONIC

RL 147.19 LAL .00

RP 223.44 LAP -.72

RE 258.763 GL -23.90

PLANETOCENTRIC CONIC

C3 18.201VML 4.266

LNCH AZMTH LNCH TIME

90.00 14 16 43

90.00 1 12 39

100.00 15 35 58

100.00 2 36 4

110.00 16 39 27

110.00 3 49 6

FLIGHT TIRE 256.00 ARRIVAL DATE AUG 31 1965

DISTANCE 557.676 EARTH TO MARS

LOL 86.12 VL 52.937 GAL 4.97 AZL 93.02 HCA 166.15 SMA 184.72 ECC .22019 INC 3.0190 vl 30.259

LOP 252.26 VP 21.667 GAP -3.96 AZP 67.07 7AL 28.16 TAP 194.30 RCA 144.05 AlsO 225.39 V2 24.611

GP 29.74 ZAL 45.42 ZAp 102.33 ETS 171.52 ZNE 130.64 (T[ 147.26 ZAC 115.97 ETC 254.99 CLP 104.24

OLA -4.44 RAL 122.59 RAD 6567.7 VEL 11.815 PTH 2.09 VHp 3.521 DPA 29.47 RAp 191.10 ECC 1.2995

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TM INJ TIM( PO CST TIM INJ 2 LAT 1NJ Z LONG

2054.33 -15.39 51.58 341.57 114.07 14 50 57 1454.3 -12.01 24.54

4975.99 22.19 217.88 545.51 71.95 Z 35 53 4374.0 19.52 210.23

1799.65 -IG.$8 12.51 541.09 115.56 16 5 57 1198.6 -12.83 5.31

4704.91 23.23 197.71 343.13 70.64 3 54 29 4104.9 20.38 190.08

1599.94 -19.03 355.80 339.67 118.95 17 6 7 999.9 -15.03 348.97

4476.36 26.01 179.18 341.95 66.99 5 5 42 5876.4 22.66 171.61

OIFFERENTIAL CCRRECTION$

TOE .0630 7RA-1.3005 7C3-1.1098 BAU 1.0317

ROE .5142 RRA 1.6150 RC5 4.0925 FAU .40807

F0[-3.1381 FRA-8.O561 FC-19.4102 BSP 15262

DOE .5180 BRA 2.0736 BE3 4.2399 FS4P 5932

LAUNCH OATE DEC 16 1964

Ht[LIOCENTRIC CCNIC

NID-GOURS( EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1992.9 SGR 4171.6 SG3 1749.1 ST 553.1 SR 955.9 SS 1627.1

RRT 0.8468 RRF -.9908 RTF .6506 CRT -.5643 CRS .9950 CST -.4800

$68 4623.1 223 .0861RI5 -.9951 LSA 1905.4 MSk 463.4 SSA 13.4

$61 4519.? Sf,2 972.4 THA 113.21 EL1 1012.6 EL2 415.5 ALF 111.21

FLIGHT TIM( 258.00 ARRIVAL DATE SEP 2 1965

DISTANCE 561.687

flL 147.19 LAL .00

RP 223.05 LAP -.75

RC 260.326 GL -26.75

PLAN[TOCENTRIC CONIC

C3 18.883 VHL 4.345

LNCH AZMTH LNCH TIM(

90.00 14 34 59

90.00 0 46 49

100.00 15 52 52

1OO.00 2 13 36

110.00 16 53 14

110.00 3 29 43

LOL 86.12 VL

LOP 253.37 VP

GP 31.85 ZAL

32.934 GAL 4.95 AZL 95.42 HCA 167.25 SMA

21.711 GAP -4.21AZP 86.67 TAL 26.05 TAp

46.70 ZAP 100.40 [T9 172.14 Z/ME 128.16 ETE

EARTH TO MARS

184.67 ECC .21984 INC 3.4170 vl 30.269

195.28 RCA 144.07 APO 225.27 V2 24.653

147.73 ZAC 117.63 ETC 254.81 CLP 102.27

DLA -7.20 RAL 121.89 RAD 6567.8 VI[L 11.843 PTH 2.10 VHP 5.592 DpA 31.68

L-I TIM( INJ LAY INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM

1975.84 -13.15 26.90 541.I4 115.30 15 7 54 1375.8

5069.76 24.07 224.27 344.35 74.62 2 15 18 4469.8

1724.54 -14.17 7.91 340.63 116.60 16 21 37 1124.5

4796.28 25.16 203.81 343.96 73.30 3 33 32 4196.3

1535.53 -16.67 352.06 339.12 120.18 17 18 50 935.5

4556.06 28.06 184.64 542.69 69.63 4 45 41 3958.1

DIFFERENTIAL C_RECTION$

TOE .0010 TRA-1.4249 TC3-1.2953 BAU 1.1169

ROE .6901 RRA 1.7910 RC3 4.2306 FAU .39067

FOE-3.5380 FRA-T.9577 FC-17.DZ04 GSP 16557

802 .6901 BRA 2.2887 0C3 4.4244 FSP 5678

RAp 191.52 ECC 1.3108

INJ 2 LAT INJ 2 LONG

-9.64 19.99

21.73 216.38

-10.49 1.06

22.63 195.93

-12.73 345.39

25.03 176.77

ORBIT DETERMINATION ACCURACY

ST 569.1SR 1161.9 SS 1757.0

CRT -.6173 CRS .9976 CST -.5624

LSA 2132.3 MSA 462.7 SSA 11.3

EL1 1221.T EL2 425.8 ALF 109.25

MID-COURSE EXECUTION ACCURACY

SGT 2203.0 SSR 4473.5 SG3 1675.7

RRT -,8772 RflF -.9990 RTF .8769

SG8 4966.5 R25 .0840 R13 -.gg55

SG1 4691.6 SG2 967.2 THA 114.38
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 18 1M4 FLIGHT TIME 260.00 ARRIVAL DATE SEP 4 1985

HELIOCENTRIC CONIC

RL 147.19 LAL .DO LOL 86.52 VL 32.932 GAL

RP 222.88 LAP -.79 LOP 254.46 VP 21.755 GAP

NC 261.M9 GL -29.98 GP 34.17 ZAL 48.25 ZAP

PL AMET(XENTR IC CONIC

C3 19.830 VHL 4.433

LNCH AZMTH LNCH TIN(

90.00 14 56 27

90.00 0 20 44

100.00 16 12 40

100.00 1 47 12

110.00 17 9 17

110.00 3 7 5

DIFFERENT ZAL CORRECT IONS

TOE -.0805 TRA-1.5649 TC3-1.4603 6AU 1.2102

ROE .9071 RRA 1.99545 RC3 4.3249 FAU .36917

FDE-3.9181 FRA-7.T637 FC-16.1167 BSP 17911

BDE .9106 BRA 2.5360 BC3 4.5648 FSP 3333

DISTANCE 565.707 EARTH TO MARS

4.92 AZL 93.89 HCA 168.32 SNA ]84.63 ECC .21932 ZNC 3.8888 v] 30.289

-4.45 AZP M.19 TAL 27.93 TAP 196.25 RCA 144.10 APO 225.16 V2 24.(.95

N.S2 (73 172.84 ZAE 123.41 ETE 148.13 ZAC 119.91 ETC 254.57 CLP 100.31

OLA -10.33 RAL 121.06 RAD 6567.8 VEL 11.883 PTH 2.11 VHP 3.690 DPA 34.06 RAP 192.13 ECC 1.3284

L-I TIME |NJ LAT INJ LONG [NJ RT ASC [NJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT [NJ 2 LONG

1886.20 -10.49 21.67 340.92 116.45 15 27 54 1286.2 -6.85 14.88

5182.55 25.88 232.93 345.52 78.10 I 47 6 4582.6 23.98 223.88

1640.31 -11.55 3.03 340.36 117.76 16 40 1 1040.3 -7.74 356.31

4903.67 27.05 211.23 345.23 76.76 3 8 SS 4303.7 24.945 203.05

1463.05 -14.34 347.96 338.74 121.37 17 33 40 863.1 -10.09 341.44

4653.70 30.15 191.30 344.28 73.07 4 24 39 4053.7 27.54 183.08

MID-COURSE [X[CUTION ACCURACY ORBIT OETERN[NATION ACCURACY

SGT 2427.1 6GR 4797.0 SG3 1581.6 ST 623.9 SR 1410.1 SS 1884.1

RR7 -.6995 RRF -.9992 RTF .9009 CRT -.6890 CRS .9989 CST -.6547

SG6 5376.0 R23 .0810 R13 -.9960 LSA 2390.7 NSA 460.3 88A 9.4

SGl 5289.3 SG2 961.9 TMA 115.37 EL1 1480.6 EL2 430.7 ALF 108.58

LAUNCH DATE DEC 18 1964 FLIGHT TIN( 262.00 ARR1VAL DATE SEP 6 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 222.28 LAP -,82

NC 263.392 GL -33.67

PL ANETOCENTR IC CONIC

C3 21. 169 VHL 4.601

LNCH AZMTH LNCH T|NE

90.00 15 22 30

90.00 23 42 46

!00.00 16 36 31

100.00 1 15 22

!10.00 17 28 19

110.00 2 40 4

DIFFERENTIAL CORRECTIO_MS

TOE -.1808 TRA-1.7201 TC3-1.3841 BAU 1.3121

ROE 1.1606 RRA 2.2387 1_3 4.3573 FAU .34271

FOE-4.2687 FRA-7.5248 FC-14.0156 6SP 19318

8DE 1.1944 8RA 2.8232 BC3 4.6364 FSP 4938

DISTANCE 569.735 EARTH TO MARS

LOL 86.12 Yr. 32.930 GAL 4.89 AZL 94.46 HCA 169.41SMA 184.60 ECC .21922 INC 4.4383 Vl 30.269

LOP 255.55 VP 21.600 GAP -4.69 AZP 85.62 TAL 27.80 TAP 197.21 RCA 144.13 APO 223.07 V2 24.737

GP 36.73 ZBd. 50.14 zAP 96.69 878 173.64 Z_[ 122.59 (TE 148.50 ZAC 122.24 ETC 254.26 CLP 98.36

DLA -13_88 RAL 120.04 R_) 6567.9 M[L 11.939 PTH 2.12 VHP 3.822 DPA 36.64 RAP 192.98 ECC 1.3484

L-I TIN( |NJ LAT INJ LONG INJ RT ASC ]NJ A_ATH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

1781.75 -7.26 15.69 341.03 117.45 15 52 12 1181.7 -3.33 9.00

5318.23 27.43 241.66 347.18 82.68 25 11 24 4718.2 26.13 233.23

1542.95 -8.41 357.52 340.41 118.79 17 2 14 943.0 -4.50 350.91

5032.26 28.72 220.42 346.98 81.32 2 39 14 4432.3 27.22 211.94

1380.71 -11.38 343.42 338.63 122.45 17 51 19 780.7 -7.02 337.03

4767.26 32.11 199.56 346.24 77.60 3 59 31 4167.3 30.07 190.94

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$6T 2654.0 SGR 5146.3 SG3 1465.6 ST 700.5 8R 1708.3 sS 2002.6

RRT -.9160 RRF -.9994 RTF .9172 CRT -.7375 CRS .9995 CST -.7369

806 5790.4 R23 .0775 R13 -.99_4 LSA 2684.8 NSA 459.4 SSA 7.8

SG1 5710.4 302 959.3 THA 116.08 ELI 1794,3 EL2 435.4 ALF 108,38

LAUNCH DATE DEC 18 1964 FLIGHT TIME 264.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .DO LOL 86.I2 VL 32.929 _AL

RP 221.89 LAP -.85 LOP 256.65 VP 21.845 GAP

RE 264.895 GL -37.8T GP 39.60 ZAL 52.42 ZAP

PLANETOCENTRIC CONIC

C3 23.106 VHL 4.807 OLA -17.91 RAL 118.82 RAO 6567.9 VEL

LNCH AZMTH LNICH TIN( L-I TIME INJ LAT

90.00 15 55 44 1655.42 -3.24

90.00 22 59 40 5486.93 28.29

100.00 17 6 31 1427.01 -4.55

100.00 0 35 30 5190.58 29.79

110.00 17 51 38 1285.62 -7.86

110.00 2 6 32 4904.74 33.85

DIFFERENTIAL CORRECTIONS

TOE -.S069 TRA-1.8982 TC3-1.8396 BAU 1.4243

ROE 1.5249 RRA 2.5314 RC3 4.3019 FAU .31104

F08-4.5391 FRA-7.tS98 FC-11.6543 BSP 20769

608 1.5554 BRA 3.1640 8C3 4.6110 FSP 4439

DISTANCE 573.770 EARTH TO MARS

4.87 AZL 95.16 HCA 170.30 SN4 184.59 ECC .2]893 INC 5. I592 Vl 30.289

-4.92 A ZP 84.91 TAt. 27.66 TAP 198.16 RCA 144.17 APO 224.99 V2 24.779

94.94 ETS 174.53 ZAE 119.71 ETE 148.85 ZAC 124.83 ETC 253.85 CLP 96.42

12.020 PTH 2.15 VHP 4.003 DPA 39.42 RAP 194.17 ECC 1.3803

INJ LONG |HI RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8.58 341.72 118.15 16 23 19 1055.4 .55 1.95

253.91 349.34 88.76 24 31 7 4886.9 27.82 245.28

351.07 341.00 119.58 17 30 18 827.0 -.58 344.5S

232.06 349.28 87.35 2 2 1 4590.6 29.10 223.32

338.31 336.96 123.38 18 13 4 685.6 -3.41 332.04

209.99 348.92 83.58 3 28 36 4304.7 32.39 200.98

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2886.8 SGR 5519.4 SG3 1325.2 8T 803.1 8R 2055.3 Ss 2092.9

RRT -.9_91 RRF -.9995 RTF .9301 CRT -.8178 CRS .9998 CST -.8054

8GB 6228.7 R23 .0737 R13 -.9968 LSA 30045.5 MSA 458.9 SSA 6.4

SGl 6154.7 SG2 957.4 THA 116.61 EL1 2162.4 EL2 439.6 ALF 108.51

LAUNCH DATE DEC 18 1964 FLIGHT TIME 266.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .OO LOt. 86.12 VL

RP 221.51 LAP -.88 LOP 257.76 YP

RC 266.379 GL -42.66 GP 42.76 ZAL

PL AN(TOCENTR IC CONIC

C3 25.996 VHL 5.099

LNCH AZMTH LNCH TIME

90.00 16 42 34

90.00 22 0 19

100.00 17 47 26

100.00 23 38 8

110.00 18 21 43

110.00 1 24 14

DIFFERENTIAL CORRECTION8

TOE -.4399 TRA-2.1047 TC3-1.6682 6AU 1.5471

ROE 1.9597 RRA 2.8893 RC3 4.1271 FAU .27366

F08-4.6819 FRA-6.6613 FC3-9.1136 BSP 22345

BDE 2.0129 ERA 3.5746 BC3 4.4515 FS@ 3871

DISTANCE 577.811 EARTH TO MARS

32.928 GAL 4.83 AZI. 96.04 HCA 171.59 SMA 184.56 ECC .21866 INC 6.0439 Vl 30.269

21.891 LAP -5.15 AZP 84.02 TN. 27.50 TAP 199.09 RCA 144.21 APO 224.92 V2 24.820

55.15 ZAP 93.31 ETS 175.53 zkE 116,76 ETE 149.19 ZkC 127.72 ETC 253.31 CLP 94.50

DLA -22.48 RAL 117.25 RAO 6568.1 V(L 12.140 PTH 2.18 VHfl 4.251 DPA 42.40 RAP 195.76 ECC 1.4278

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1489.11 2.12 359.30 343.49 118.24 17 7 23 889.1 5.88 352.64

5711.17 27.53 270.24 351.73 96.89 23 35 30 5111.2 28.20 261.64

1279.75 .43 342.97 342.55 119.89 18 8 46 679.7 4.40 336.44

5395.76 29.46 247.27 351.96 95.34 25 8 4 4795.8 29.88 238.50

1172.15 -3.57 332.33 340.06 124.02 18 41 18 572.2 .92 326.12

5076.12 34.16 223.33 352.29 91.45 2 48 50 4476.1 33.98 214.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3116.6 SGR 5908.4 sG_ 1158.1 ST 927.1 SR 2444.8 SS 2130.9

RRT -.9391 RRF -.9996 RTF .9399 CRT -.8622 CRS .9999 CST -.8552

SG8 6680.0 R23 .0699 R13 -.9971 LSA 3341.3 MSA 460.9 SSA 5.3

SG1 6611.0 SG2 957.4 THA 116.96 EL1 2576.4 EL2 445.6 ALF 108.69

2218



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 18 1984

HELIOCEMTRIC CONIC

RL 147.19 LAL .00

RP Ztl. 13 LAP -.91

RC 237.844 GL -48.10

PLAN(TOCENTN I C CONIC

C3 30.494 VHL 5.322

LNCH AZ14TH LNCH TIN(

90.00 18 18 11

90.00 20 8 24

1OO.00 18 57 2

100.00 22 12 13

110.00 lg 4 52

110.00 0 24 48

FLIGHT TIN( 268.00

DISTANCE 581.858

LOL 88.12 VL 32.927 GAL 4.80 AZL 97.20 HCA 172.69 SMA

LDP 258.86 VP 21.937 GAP -5.37 AZP 82.86 TAL 27.33 TAp

GP 46.24 ZAL 58.39 ZAp 91.82 (T3 I76.63 ZA( 113.77 (TE

ARRIVAL DATE SEp 12 1965

EARTH TO MARS

184.55 ECC .21841 INC 7.1952 Vl 30.269

200.02 RCA 144.24 APO 224.88 V2 24.862

149.53 ZAC 130.93 ETC 232.59 CLp 92.$3

OLA -27.82 RAt. 115.21 RAD 6868.2 VI[L 12.323 PTH 2.22 VHP

L-I 71141[ INJ L_T INJ LONG |NJ RT ASC INJ AZl4TH INJ TIME

1175.33 11.93 341,46 348.31 115.87 18 37 46

818.49 21.39 319.41 352.38 109.01 20 22 0

1049.73 8.15 330.26 348.32 118.86 19 14 32

$703.37 25.45 269.34 333.79 106.23 23 47 18

|0_S.|3 2.05 324.65 342.58 124.13 19 21 57

S3OZ.73 32.3R 240.73 355.?5 101.58 1 53 11

DIFFERENTIAL CORRECTIONS MID-C_URSlE EvlrCUTICN ACCURACY

TOE -.$467 TRA-2.3394 TC_-1.6045 BAU 1.6896 SGT 3346.3 SGR $326.6 SG3 968.6

ROE Z.5203 RMA 3.348T IK$ 3.8215 FAU .23t57 RRT -.9470 RRF -.S396 RTF .9477

FDE-4.6440 FRA-6.O_3 FC3-8.5745 B_MD 23781 _ 7|57.| R23 .06§9 R13 -.9975

BOE 2.6020 liRA 4.01M1 BC5 4.1_45 FSP 3198 SG1 7092.6 SG2 958.8 THA 117.14

LAUNCH DATE DEC 18 1R64 FLIGHT TIME 270.00

H(LIOCENTfllC C(_IIC DISTANCE 585.906

RL 147.1R LAL .00 LGL 88.12 VL 32.927 ;At. 4.77 AZL 96.76 HCA 173.79 SMA

RP 220.75 LAP -.94 LOP 25R.97 VP 21.R84 GAp -5.39 AZP 61.29 TAL 27.15 TAp

RC 269.29£ GL -54.24 GP 50.01 ZAL 62.18 ZAP 90.34 ETS 177.81 ZN[ 110.78 [TE

pLAN[TOC[NTNIC C4_4IC

C3 3T.SIHb VHL 6.136 DLA -53.34 RAL 112.44 RAO 8368.3 VI[L 12.620 PTH 2.29 VHP

LNCH AZNTH LNCH TIM( L-; TIM( ZNJ LAT INJ I._NG |NJ RT ASC ]NJ AZMTH ]NJ TIME

71.82 16 42 31 1496.51 18.04 8.53 352.74 118.52 17 T 27

108.38 21 21 37 604.91 19.06 302.21 352.75 119.51 21 32 2

71.$2 18 42 31 1498.51 18.04 8.53 352.74 118.52 17 7 27

108.38 21 21 37 604.91 18.06 302.21 352.75 t18.51 21 32 2

110.00 ZO 34 2.4 750.80 12.32 310.06 349.28 122.14 20 46 54

110.00 E2 _ 15 5_16.68 23.97 267.51 335.95 113.14 24 4 1

DIFFERENTIAL COER[CTION6 MIO-COUR$1[ EXECUTION ACCURACY

TOE -.851T TMA-2.951_ TC$-!.4486 BAU 1.8474 SGT 3547.1 SSR $721.7 SG$ 753.5

RIDE 3.2189 RRA 5.9363 RC3 3.3464 FAU .18376 RRT -.9526 RRF -.9997 RTF .9531

FOE-4.3042 FRA-S.1798 FC3-4.|981 BSP 25876 Sr_ T600.2 R23 .0625 R13 -.9977

BOE 3.3296 MA 4.75008C3 3.6464 FSP 2511 SG! 7539.0 SGZ 962.4 THA 117.17

4.599 OPA 45.57 RAp 197.69 ECC 1.5019

PO CST TIM INJ Z LAY INJ Z LONG

575.3 15.31 334.42

216.5 23.78 311.56

449.7 11.94 323.52

5105.4 Z?.43 261.10

425.1 6.52 318.41

4702.7 33.64 231.73

ORBIT DETERMINATION ACCURACy

ST I066.6 SIR 2870.3 SS 2092.8

CRT -.8933 CRS 1.0000 csT -.8892

LSA 3679.5 NSA 486.0 SSA 4.3

ELI 3028.1 EL2 454.5 ALF 108.80

ARRIVAL DATE SEP 14 3965

EARTH TO MARS

184.55 ECC .21819 INC 8.7561 vl 30.239

200.94 RCA 144.28 APO 224.82 V2 24.903

149.89 ZAC 134.42 ETC 251.63 CLP 90.83

5.104 DPA 48.86 RAp 200.70 ECC 1.8237

PO CST TIM INJ 2 LAT INJ 2 LONG

896.5 21.71 1.39

4.9 21.72 295.07

896.5 21.71 1.39

4.9 21.72 295.07

150.8 16.46 303.41

5086.7 27.15 259.59

ORBIT OETERM|NATION ACCURACY

ST 1192.0 SR 3274.4 SS 1925.9

CRT -.9097 CRS 1.0000 CST -.9072

LSA 39_2.6 MSA 477.4 SSA 3.5

ELI 3432.8 EL2 469.4 ALF 108.68

LAUNCM DATE DEC 16 1984 FLIGHT Till( 298.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 213.05 LAP -1.32

RC 283.520 GL 56.40

PLANETOCENTRIC CONIC

C3 35.752 YHL 5.979

LNCH AZMTH LNCH TZME

11.06 9 22 5

11.08 1 2 9

21.08 7 18 58

21.08 3 45 36

23.44 5 37 21

158.56 16 2 35

DISTANCE 639.982 EARTH TO MARS

LOL 86.12 VL 32.955 GAL 4.02 AZL 81.29 HCA 188.74 SMA 185.02 ECC .21567 IHC 8.7130 vl 30.269

LOP 274.76 VP 22.611 GAP -7.91 AZP 98.61 TAL 22.98 TAp 211.72 RCA 145.12 Apo 224.92 V2 25.423

GP -40.56 ZAL 65.83 ZAP 74.97 ET$ 185.89 ZAE 98.48 ETE 185.61 ZAC 45.03 ETC 252.74 CLP 70.05

DLA 69.50 RAL 169.03 RAO 6566.4 VEL 12.535 PTH 2.27 VMp 4.386 DpA -29.43 RAp 149.30 (CC 1.5884

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4315.25 -52.34 243.28 128.85 16.06 10 33 58 3713.3 -59.96 239.28

4845.81 -16.94 250.91 13.37 10.19 2 22 55 424_.6 -24.81 249.77

4428.12 -41.58 233.38 88.56 25.04 8 32 48 3628.1 -46.71 228.$7

4894.43 °24.81 240.61 43.42 20.42 5 3 51 4094.4 -32.27 237.73

4555.06 -32.79 234.87 65.11 24.61 6 53 18 3955.1 -39.99 230.95

2804.97 -32.78 85.43 65.09 24.61 16 49 20 2205.0 -39.98 81.51

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 8.3720 TRA -.0902 TC3-3.2611 BALI 2.0257 SGT 7411.3 SIR 3141.5 SG3 998.3

ROE 4.0794 RRA .3008 RC3-2.7088 FAU .26550 RRT .9720 RRF .9988 RTF .9635

FDE 8.7820 FRA .6912 FC3-8.4291 83P 30159 _ 9020.1RZ3 .1907 R13 .9810

BO( 7.7331BRA .3138 8C3 4.2381FSP 3580 SGI 8964.6 SG2 999.2 ?HA 34.48

LAUNCH OAT( OEC 18 1964 FLIGHT TIN[ 296.00

HELIOCENTRIC _IC DISTANCE 644.166 EARTH

RL 147.19 LAL .00 LOL 86.12 VL 32.959 GAL 3.95 AZL 82.15 HCA 189.89 SMA 185.09 ECC .21559 INC

RP 215.71 LAp -1.34 LOP 275.92 VP 22.659 GAP -8.06 AZP 97.74 TAL 22.60 TAp 212.49 RCA 145.19 APO

RC 287.729 rd. 53._1 r_P -37.21ZAL 64.47 ZAP 72.93 ETS 185.56 zA( 97.30 EYE 184.00 ZAC 48.15 ETC

PLAN(TOCENTR|C CONIC

C3 31.293 VlHL 5.594 DLA 66.73 RAt. 165.23 RAO 6568.2 VEL 12.356 PTH 2.23 VHp 4,177 OpA -26.26

LNCH AZMTH LNCH TIME L,-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM

26.64 5 26 14 4511.79 -34.10 230.30 58.33 28.48 6 44 26 3911.8

153.36 15 40 22 2781.08 -34.10 84.31 58.31 28.47 18 26 43 2181.1

26.64 5 29 14 4511.79 -34.10 230.30 58.33 28.48 6 44 26 3911.8

133.36 15 4022 2781.08 -34.10 84.31 58.31 28.47 16 26 43 2181.1

26.64 3 29 14 4511.79 -34.10 230.30 58.33 28.48 6 44 26 3911.8

153.36 15 40 22 2781.08 -34.10 84.31 38.31 28.47 16 26 43 2181.1

DIFFERENTIAL CORRECTIONS MID-COURSE [XECUTION ACCURACy

70( 6.1498 TRA -.2676 TC3-3.7967 8AU 1.9707 SGT 7628.9 SIR 4749.9 SG3 1126.3

ROE 3.4665 RRA .1825 RC3-2.7882 FAU .29196 fiR? .9738 flRF .9988 RTF .9660

FOE 9.0824 FRA .3074 FC3-8.0771 964P 29962 SG6 8986.7 R23 .1937 RI3 .9802

60E 7.0593 8RA .3239 BC3 4.7106 FSP 4004 SG1 8939.3 SG2 922.4 THA 31.60

ORBIT DETERMINATION ACCURACY

ST 6299.0 SR 3918.0 SS 3197.6

CRT .9972 CRS-I.00DO CST -.9968

LSA 8072.2 MSA 303.1SSA 5.3

ELI 7413.9 EL2 249.6 ALF 31.85

ARRIVAL DATE OCT 12 1965

TO MARS

7.8506 vl 30.269

224.99 V2 25.461

253.71 CLP 68.38

RAp 150.60 ECC 1.5150

INJ 2 LAT INJ 2 LONG

-41.04 225.$7

-41.03 79.69

-41.04 225.67

-41.03 79.69

-41;04 225.67

-41.03 79.69

ORRIT DETERMINATION ACCURACY

ST 6303.5 SR 3554.5 SS 3362.0

CRY .9g73 CRS-I.0000 CST -.9971

LSA ?974.2 MSA 288.1 SSA 6.2

EL1 7233.1 EL2 226.8 ALF 29.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE DEC 18 1964

HELIOCENTRIC C(_IIC

RL 147.19 LAL .00

RP 215.36 LAP -1.37

RC 288.924 GL 50.79

PLANETOC[NTRIC CONIC

C3 28.034 VHL 5.295

LMCH AZMTH LNCN TIME

29.58 5 25 42

150.42 15 23 26

29.38 5 25 42

150.42 15 23 26

29.56 5 25 42

150.42 15 23 26

FLIGHT TIME 300.00

DISTANCE 848.361

LOt. 86.12 VL 32.963 GAL 3.88 AZL 82.83 HCA 191.05

LOP 277.09 VP 22.708 GAP -8.20 AZP 97.03 TAL 22.20

GP -34.22 ZAL 63.39 ZAP 70.98 ET8 165.53 ZAE 96.01

DLA 64.24 RAL 162.67 RAD 6568.1 VEL 12.223 FTH 2.20

L-! TZME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH

4474.00 -34.94 228.00 52.98 32.01

2763.78 -34.93 83.29 52.97 32.01

4474.00 -34.94 228.00 52.98 32.01

2763.78 -34.93 83.29 52.97 32.01

4474.00 -34.94 228.00 52.98 32.01

2783.78 -34.93 83.29 52.97 32.01

ARRIVAL DATE OCT 14 1965

EARTH TO MARS

SNA 185.16 ECC .21552 INC 7.1654 vl 30.268

TAp 213.25 RCA 145.26 APO 225.07 V2 25.498

ETE 182.63 ZAC 50.95 ETC 254.45 CLp 66.79

VHP 4.033 DpA -23.42 RAp 151.70 ECC 1.4614

INJ TIME PO CST TIM 1NJ 2 LAT INJ Z LONG

6 40 16 3874.0 -41.60 220.76

16 9 30 2163.8 -41.59 78.04

6 40 16 3874.0 -41.60 220.76

16 9 30 2163.8 -41.59 78.04

6 40 16 3874.0 -41.60 220.76

16 9 30 2163.8 -41.59 78.04

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 5.8114 TRA -.4031 TC3-4.3200 BAU 1.9321 SGT 7841.1SGR 4386.5 SG3 1228.7

ROE Z.9658 RRA .lOGS RC3-2.8129 FAU .31182 RRT .9752 RRF .9986 RTF .9677

FOE 9.1266 FRA .3410 FC8-9.8295 BSP 30050 SG8 8984.7 RZ3 .1970 R13 .9794

BOE 8.5243 6RA .4170 BC3 5.1551FSP 4345 SG1 8944.2 SG2 651.5 THA 28.90

LAUNCH DATE DEC 16 1964 FLIGHT TIME 302.00

HELIOCENTRIC C_41C DISTANCE 652.566

RL 147.19 LAL .00 LOt. 86.12 VL 32.968 GAL 3.81AZL 83.39 HCA 192.22

RP ZlS.OS LAP -1.40 LOP 278.26 VP 22.756 GAP -8.35 AZP 96.46 TAL 21.78

RC 290.105 GL 46.48 GP -31.56 ZAL 62.55 ZAp 60.12 ETS t65.58 ZAE 94.63

PLAN[TOCENTRIC C_MIC

C3 25.558 VHL 5.056 DLA 61.98 RAL 160.90 RAD 8568.0 VEL 12.122 PTH 2.17

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH

32.28 5 25 Z 4440.42 -35.43 221.99 48.66 35.21

147.74 15 10 1 2751.45 -35.42 82.38 48.65 35.21

32.26 5 25 2 4440.42 -35.43 221.99 48.66 35.21

147.74 15 10 1 2731.45 -35.42 82.38 48.65 35.21

32.Z8 5 25 Z 4440.42 -35.43 221.99 48.66 35.21

147.74 15 10 1 2751.43 -35.42 82.38 48.85 35.21

DIFFERENTIAL CCRRECTION8

TOE 5.5412 TRA -.5065 TC3-4.8312 8AU 1.9068

ROE Z.5603 RRA .0618 RC3-2.7928 FAU .32574

FOE 9.0116 FRA .2121 FC-11.0340 8SAP 30389

BOE 6.1041BRA .5102 8C3 5.5804 FSP 4630

ORBIT DETERMINATION ACCURACY

ST 6297.3 SR 3211.4 88 3443.9

CRT .9973 CRS-I.0000 C$T -.9972

LSA 7858.3 MSA 277.4 SSA 7.1

ELI 7065.8 ELI 208.4 ALF 26.98

ARRIVAL OATE OCT 16 1965

EARTH TO MARS

SMA 165.24 ECC .21545 INC 6.6076 vl 30.269

TAp 214.00 RCA 145.33 APO 225.15 V2 25.535

ET[ 181.47 ZAC 53.46 ETC 255.03 CLP 65.28

VHP 3.933 OPA -20.89 RAp 152.64 ECC 1.4206

INJ TIME PC) CST TIN [NJ 2 LAT INJ 2 LONG

6 39 2 3840.4 -41.81 216.23

15 55 52 2151.5 -41.80 76.62

6 39 2 3840.4 -41.81 216.23

15 55 52 2151.5 -41.80 76.62

6 39 2 3840.4 -41.81 216.23

15 55 52 2151.5 -41.80 76.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOM ACCURACY

SGT 8049.4 SGR 4051.6 SG3 1307.6 ST 6292.4 SR 2903.2 SS 3472.4

RRT .9T82 RRF .9983 RTF .9687 CRT .9973 CRS-I.0OOO CST -.9973

SGB 9011.6 R23 .2003 R13 .9784 LSA 7746.4 14_ 271.2 SSA 8.0

861 8977.0 SG2 788.5 THA 26.39 EL1 6927.1 EL2 194.5 ALF 24.73

LAUNCH DATE DEC 18 1964 FLIGHT TIME 504.00

MELIOCEMTRIC CONIC

RL 147.19 LAL .00

RP 214.72 LAP -I.42

RC 291.272 GL 46.44

PLAN(TOCENTR IC C0#IIC

C3 23.616 VHL 4.860

LNCH AZ_ITH LNCHT1ME

34.70 5 28 18

145.30 14 59 4

34.70 5 26 16

145.30 14 59 4

34.70 5 26 IG

143.30 14 59 4

DISTANCE 656.778

LOL 86.12 VL 32.972 GAL 3.74 AZL 85.86 HCA 193.39

LOP 279.43 VP 22.804 GAP -8.48 AZP 95.98 TAL 21.35

GP -29.18 ZAL 61.91 ZAP 67.35 ETS 165.67 ZAE 93.20

OLA 59.92 RAL 159.68 RAO 6588.0 VEL 12.041 PTH 2.15

L-I TIN( INJ LAT INJ LONG [HJ RT ASC INJ AZMTH

4410.10 -35.68 218.27 45.13 38.10

2742.93 -35.66 81.62 45.11 38.09

4410.10 -35.68 218.27 45.13 38.10

2742.93 -35.66 81.62 45.11 38.09

4410.10 -35.68 218.27 45.13 38.10

2742.93 -35.66 81.62 45.11 38.09

ARRIVAL DATE OCT 18 1965

EARTH TO MARS

8Nk 185.31ECC .21540 1NC 6.1441 vl 30.269

TAp 214.74 RCA 145.40 APO 225.23 V2 25.572

ETE 180.49 ZAC 55.70 ETC 255.49 CLP 83.62

VHP 3.865 DPA -18.64 RAp 153.46 ECC 1.3887

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

6 39 46 3810.1 -41.80 212.08

15 44 47 2142.9 -41.78 75.43

6 39 46 3810.1 -41.80 212.08

15 44 47 2142.9 -41.78 75.43

6 39 46 3810.1 -41.80 212.08

15 44 47 2142.9 -41.78 75.43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 5.3286 TRA -.5813 TC3-5.3219 BAU 1.8881 SGT 8251.9 SGR 3741.2 803 1364.1

ROE 2.2369 RRA .0424 RC3-2.7282 FAU .33319 RRT .9768 RRF .9980 RTF .9693

FOE 8.8232 FRA .1494 FC-12.2147 BSP 31070 SG8 9060.4 R23 .2037 R13 .9773

8DE 5.7791 BRA .5828 BC3 5.9805 FSP 4924 SG1 9030.5 8G2 736.0 THA 24.05

LAUNCH DATE DEC 18 1964

ORBIT DETERMINATION ACCURACY

ST 6297.8 SR 2638.7 SS 3475.6

CRT .9971 CR3-1.0000 CST -.9971

LSA 7657.1 HSA 273.1 SSA 8.8

ELI 6825.7 EL2 186.6 ALF 22.69

FLIGHT TIN[ 306.00 ARRIVAL DATE OCT 20 1965

EARTH TO MARS

194.56 SMA 185.40 ECC .21535 INC 5.7527 vl 30.269

20.91 TAp 215.47 RCA 145.47 AF_ 225.32 V2 25.608

91.75 ETE 179.66 ZAC 57.71 ETC 255.86 CLP 62.42

HELIOCENTRIC CONIC DISTANCE 661.003

RL 147.19 LAb .00 LOL 66.12 VL 32.977 GAL 3.66 AZI. 84.25 HCA

RP 214.40 LAP -1.44 LC_ 280.61 VP 22.851 GAP -8.62 AZP 95.57 T/U_

RC 292.426 GL 44.63 G4P -27.07 ZAL 61.44 ZAP 65.65 ETS 165.61 ZAE

PLAN[TOCENTRIC CONIC

C3 22.052 VHL 4.696 OLA 58.05 RAL 158.86 RAD 6567.9 VEL 11.976 PTH 2.13 VHp 3.820 DpA -16.63 RAP 154.18 ECC 1.3629

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH IHJ TIME

36.95 5 28 45 4382.44 -35.74 214.83 42.20 40.70 6 41 48

143.05 14 49 59 2737.25 -35.73 61.00 42.t8 40.69 15 35 36

36.95 5 28 45 4382.44 -35.74 214.63 42.20 40.70 6 41 48

143.05 14 49 59 2737.25 -35.73 81.00 42.18 40.69 15 35 36

36.95 5 28 45 4382.44 -35.74 214.83 42.20 40.70 6 41 46

143.05 14 49 59 2737.25 -35.73 81.00 42.18 40.69 15 35 36

DIFFERENTIAL CCRflECTIONS MID-COURSE EXECUTION ACCURACY

TOE 5.1296 TRA -.6615 TC3-5.8413 BAU 1.8942 SGT 8461.3 SGR 3464.9 SG3 1407.1

ROE 1.9548 RRA .0168 RC3-2.8757 FAU .34076 RRT .9774 RRF .9976 RTF .9700

FDE 8.4924 FRA .0321 FC-13.3780 BSP 31119 SGB 9143.3 R23 .2048 R13 .9766

BOE 5.4894 8RA .6617 BC3 6.4250 FSP 4989 861 .9118.0 9G2 679.6 THA 21.94

PC) C$T TIH INJ 2 LAT INJ 2 LONG

3782.4 -41.61 208.28

2137.2 -41.60 74.45

3782.4 -41.61 208.28

2137.2 -41.60 74.45

3782.4 -41.61 208.28

2137.2 -41.60 74.45

ORBIT DETERMINATION ACCURACY

ST 62?7.6 SR 2386.3 SS 3422.3

CRT .9970 CRS-l.0000 C3T -.9971

LSA 7532.9 MSA 265.6 SSA 9.g

EL1 6713.6 EL2 173.g ALF 20.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LA_qCN DATE DEC 18 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 214.08 LAP -1.47

RC 293.566 ;L 43.01

PLANET(_ENTRIC CONIC

¢3 20.T63 VHL 4.537

LMCH AZNTN LNCN TIMI[

39.03 3 32 12

140.9T 14 42 16

39.03 5 32 12

140.97 14 42 18

39.03 3 32 12

140.97 14 42 18

FLIGHT TIN( 308.00 ARRIVAL DATE OCT 22 19G5

DISTANCE 685.238 EARTH TO MARS

LOL 88.12 VL 32.882 GAL 5.59 AZL 84.58 HCA 195.T4 SI4A 185.40 (CC .21532 INC 5.4177 vl 30.269

LOP 281.79 VP 22.889 GAP -8.75 AZP 95.22 TAL 20.45 TAp 216.20 RCA 145.55 APO 225.42 V2 25.644

GP -25.18 ZAL 81.13 ZAP 84.03 ETS 165.98 ZA( 90.27 (TE 178.95 ZAC 58.52 ETC 256.15 ELF 61.07

DLA 58.33 RAL 158.32 RAD 6567.8 VEL 11.922 PTH 2.12 VHP 3.?94 DPA -14.84 RAp 154.84 EC( 1.3417

L-I TIRE INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

4358.83 -35.68 211.64 39.76 43.04 G 44 49 5736.8 -41.32 204.79

2733.85 -35.67 80.51 39.75 43.03 I5 27 52 2133.8 -41.31 73.66

4356.83 -35.68 211.84 39.76 43.04 6 44 49 3756.8 -41.32 204.79

2733.85 -35.67 80.51 39.75 43.03 15 27 52 2133.8 -41.31 73.65

4356.83 -35.68 211.64 39.78 43.04 6 44 49 3756.8 -41.32 204.79

2733.85 -35.67 80.51 39.75 43.03 15 27 52 2133.8 -41.31 73.66

DIFFERENTIAL CGItRECTION$ NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.9669 TWA -.TL)06 TC3-6.3452 BAU 1.9035 SET 866T.0 SGR 3212.1 SG3 1435.0 ST 8267.2 SR 2189.8 SS 3356.2

ROE 1.7239 RRA .0064 RC3-Z.601I FAU .34430 RRT .�779RRF .9970 RTF .9704 CRT .9968 CRS-I.DO00 CST -.9971

FD[ 6.136R IRA -.0379 FC-14.3663 OSF 31423 _ 9243.1 R23 .2054 RI3 .9759 LEA 7428.1 NSA 261.4 SSA 10.9

BOE 5.2576 BRA .7209 BC3 6.6576 FSP 5041 SGI 9221.5 SGZ 630.7 THA 20.02 ELI 6629.8 EL2 164.2 ALF 19.04

LAUNCH DATE DEC 10 11H_4 FLIGHT TIN( 310.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC COliC DISTANCE 669.477 EARTH TO MARS

RL 147.19 LAL .00 LGL 86.12 VL 32.987 GAL 3.50 AZL 84.87 HCA 196.92 SNA 185.57 ECC .21530 INC 5. I275 Vl 30.269

RP 213.77 LAP -1.49 LOP 282.97 VP 22.945 GAP -8.68 AZP 94.91TAL 19.98 TAp 216.91RCA 145.62 APO 225.53 V2 25.679

RC 294.993 fri. 41.36 GP -23.48 ZAL 60.95 ZAP f_..4R (TS 166.13 ZAE 98.90 ETE 178.36 ZAC 61.I4 ETC 256.40 ELF 59.76

PLANETOCENTRIC C(_ilC

C3 19.679 _HL 4.436 OLA 54.76 RAL 158.02 RAID 6967.8 VEL ||.877 PTH 2.11VHp 3.781DPA -13.24 RAp 155.44 ECC 1.3239

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT 1NJ 2 LONG

40.98 5 38 22 4332.84 -35.53 208.67 37.73 45.16 8 48 35 3732.8 -40.95 201.58

169.04 14 35 43 2732.26 -35.32 80.13 37.72 45.15 15 21 16 2132.3 -40.94 73.04

40.96 5 39 22 4332.84 -35.53 208.67 3?.73 45.16 6 48 35 3732.8 -40.95 201.58

139.04 14 35 43 2732.26 -35.32 80.13 _7.72 45.15 15 21 16 2132.3 -40.94 73.04

.40.96 3 36 22 4332.84 -35.53 Z08.87 37.73 45.16 6 48 35 3?32.8 -40.95 201.58

139.04 14 35 43 2732.26 -35.52 80.13 37.72 45.15 15 21 16 2132.3 -40.94 73.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.6293 TRA -.7634 TC3-6.8399 BAU 1.917Z SGT 8869.4 S6R 2981.7 SG3 1450.7 ST G261.2 SR 1879.3 SS 3278.S

ROE 1.5313 RRA .0016 RC3-2.5146 FAU .34500 RRT .9783RRF .9963 RTF .9707 CRT .9966 CRS-I.0000 CST -.9970

FOE 7.7639 FRA -.0773 FC-|3.17TT B�P 31930 _ 9337.2 RZ3 .2049 R13 .9752 LSA 7335.1MSA 258.4 SEA 12.0

BDE 5.0863 BRA .7834 0C3 7.2874 FSP 3064 SGI 9338.7 $GZ 587.1 THA 18.28 EL1 6564.8 EL2 158.2 ALF 17.50

LAUNCH DATE DEC 18 1964 FLIGHT TIN( 312.00 ARRIVAL OATE OCT 26 1965

NELIOCENTRIC CONIC D19TANC[ 873.726 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 32.993 GAL 3.42 AZL 85.I3 HCA I98.11 SMA 185.66 ECC .21528 INC 4.8735 V1 30.269

RP 216.46 LAP -1.51 LOP 264.18 VP 22.992 GAP -9.00 A ZP 94.63 TAL 19.50 TAp 217.61 RCA 145.69 APO 225.63 VZ 25.714

R¢ 295.905 GL 40.25 GP -21.98 ZAL 80.89 ZAP 61.01ETS 166.30 24( 87.34 ETE 177.85 ZAC 82.61ETC 256.59 CLP 58.49

FLANETOCENTRIC CONIC

C3 18.751VHL 4.330 DLA 53.30 RAL 157.91RAD 6587.8 VEL 11.838 pTH 2.10 VHp 3.780 DpA -11.82 RAp 155.99 ECC 1.3086

LNCH AZNTH LNCH TIM( L-I TIRE INJ LAT INJ LONG INJ 9T ASC INJ A_MTH INJ TIME PO C$T TIM INJ 2 LAT INJ Z LONG

42.76 5 41 G 4310.19 -35.32 205.89 36.04 47.09 8 52 56 3710.2 -40.53 198.59

137.24 14 30 4 2732.11 -33.3I 79.86 56.03 47.08 15 I5 36 2132.1 -40.51 72.57

42.76 5 41 G 4310.19 -35.32 205.88 56.04 47.09 8 52 58 3710.2 -40.53 198_59

137.24 14 30 4 2732.1I -35.3I 79.86 36.03 47.08 I5 15 36 2132.1 -40.51 72.57

42.76 5 41 G 4310.19 -35.32 205.88 36.04 47.09 6 52 56 3710.2 -40.53 198.59

137.24 14 30 4 2732.11 -35.31 79.86 36.03 47.08 15 15 36 2132.1 -40.51 72.57

DIFFERENTIAL COIRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 4.7109 TRA -.7984 TC3-7.3284 BAU 1.9348 SET 9069.7 _ 2772.1 SG3 1456.6 ST 6258.6 SR 1814.0 SS 3194.4

ROE 1.3701RRA .0026 RC3-2.4215 FAU .34352 RRT .9784RRF .9954 RTF .9709 CRT .9963 CRS -.9999 CST -.9969

FOE 7.3862 FRA -.0930 FC-15.8598 BSiP 32295 _ 9483.8 923 .2032 R13 .9746 LSA 7252.5 MSA 256.3 SSA 13.0

BOE 4.9061BRA .7984 BC3 7.7181FSP 5060 SG1 9468.0 SG2 548.5 THA 16.71 ELI 6514.5 EL2 149.5 ALF 16.12

LAUNCH DATE DEC 18 1964 FLIGHT TIN( 314.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC C(_IIC DISTANCE 677.982 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 32.998 GAL 3.33 AZL 85.35 HCA 199.30 SNA 185.76 ECC .21528 IMC 4.6490 vl 30.269

RP 213.16 LAp -1.33 LOP 285.35 VP 23.038 GAP -9.12 A ZP 94.39 TAL 19.00 TAp 218.30 RCA 145.77 APO 225.75 V2 25.748

RC 299.904 GL 39.07 6P -20.59 ZAL 60.94 ZAP 59.58 ETS 166.49 ZA( 85.88 (TE 177.42 ZAC 63.95 (TC 256.75 ELF 57.26

PLANETOCENTRIC CONIC

C3 17.946 VHL 4.236 OLA 51.94 RAL 157.94 RAD 6567.7 VEL 11.804 PTH 2.09 VHP 3.787 DpA -10.54 RAp 156.52 ECC 1.2954

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

44.45 5 46 17 4288.62 -35.05 203.27 34.63 48.86 G 57 46 3688.6 -40.07 195.81

135.55 14 25 9 2733.13 -35.04 79.68 34.62 46.85 15 10 42 2133.1 -A0.06 72.23

44.45 5 46 17 4288.82 -35.05 203.27 34.63 48.86 6 57 46 3688.8 -40.07 195.61

135.35 14 25 9 2733.13 -35.04 79.68 34.62 48.85 I5 10 42 2133.1 -40.06 72.23

44.45 5 46 17 4288.62 -35.05 203.27 34.63 48.86 8 57 46 3688.6 -40.07 195.81

135.55 14 25 9 2733.13 -35.04 79.68 34.62 48.85 15 10 42 2133.1 -40.06 72.23

OIFF(R(NTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 4.6063 TRA -.8207 TC3-7.8130 9AU 1.9558 SGT 9266.9 _R 2581.1 363 Id54.3 ST 6256.5 SR 1668.7 SS 3103.9

ROE 1.2330 RRA .0074 RC3-2.3250 FAU .34031 RRT .9783 RRF .9944 RTF .9710 CRT .9960 CRS -.9999 CST -.9967

FOE 7.0076 FRA -.0846 FC-18.4166 DSP 327g4 SG8 9619.6 923 .2005 R13 .9740 LSA 7176.2 HSA 255.5 SEA 14.1

DOE 4.7683 BRA .8208 BC3 8.ISIS FSP 5032 SGI 9605.8 SG2 515.5 THA 15.29 EL1 6473.6 EL2 144.1 ALP 14.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

L&UNCH DATE DEC 19 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 212.87 LAP -1.56

RC 217.989 GL 38.00

PLANETOCENTR1C CONIC

C3 17.236 VHL 4.152

LNCH AZNTH LNCH TIME

46.04 5 51 55

133.96 14 20 50

46.04 § 51 55

133.96 14 20 50

46.04 5 51 55

133.96 14 20 50

FLIGHT TIME 518.00 ARRIVAL DATE OCT 30 1965

DISTANCE 682.247 EARTH TO MARS

LOL 86.12 VL 33.004 GAL 3.25 AZL 85.55 HCA 200.49 SMA 185.86 ECC .21529 INC 4.4492 V1 30.269

LOP 286.55 VP 23.084 GAP -9.24 AZP 94.17 TAL 18.4g TAp 218.98 RCA 145.84 ApO 225.87 v2 25.782

GP -19.35 ZAL 61.08 ZAP 58.22 ETS 166.67 ZAE 84.45 ETE 177.06 ZAC 65.16 ETC 256.89 CLP 56.07

DLA 50.67 RAL 158.10 RAD 6567.7 VEL 11.774 pTH 2.08 VHp 3.801DpA -9.41 RAP 157.03 ECC 1.2837

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4267.83 -34.76 200.78 33.47 50.48 7 3 2 3667.8 -39.59 193.19

2735.24 -34.75 79.60 33.46 50.47 15 6 25 2135.2 -39.58 72.01

4267.83 -34.76 200.78 33.47 50.48 7 3 2 3667.8 -39.59 193.19

2735.24 -34.75 79.80 33.46 50.47 15 6 25 2135.2 -39.58 72.01

4267.83 -34.76 200.78 33.47 50.48 7 3 2 3667.8 -39.59 193.19

2735.24 -34.75 79.6D 33.46 50.47 15 8 25 2135.2 -39.58 72.01

DIFFERENTIAL CCRRECTIONS

TOE 4.5143 TRA -.8329 TC3-8.2929 8AU 1.9790

ROE 1.1159 RRA .0140 RC3-2.2280 FAU .33587

FOE 6.6337 FRA -.0631 FC-16.8680 9SP 33338

BOE 4.6502 BRA .8330 BC3 8.5870 FSP 4982

LAUNCH DATE DEC 19 1964

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOL 86.12 VL 33.010 GAL

RP 212.57 LAp -1,58 LOP 287,75 VP 23.129 GAP

RC 299.061GL 37.03 GP -19.22 ZAL 61.32 ZAP

PLANETOCENTRIC C(_41C

C3 16.606 VHL 4.075

LNCH AZNTH LNCH TIME

47.56 5 57 53

132.44 14 17 1

47.56 § 57 53

132.44 14 17 1

47.56 5 57 53

132.44 14 17 1

DIFFERENTIAL CORRECTIONS

TDE 4.4284 TRA -.8392 TC3-8.7745 BAU 2.0049

ROE 1.0148 RRA .0216 RC3-2.1316 FAU .33042

FOE 6.2667 FRA -.0298 FC-17.2235 8SP 53824

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATIO_I ACCURACY

SGT 9461.5 SGR 2407.3 SG3 1445.8 ST 8256.8 SR 1540.9 SS 3009.6

RRT .9781RRF .9931RTF .9710 CRT .9957 CRS -.9999 CST -.9965

SG8 9762.9 R23 .1965 R13 .9735 LSA 7107.4 MSA 254.2 SSA 15.2

SGI 9750.9 SGZ 485.9 THA 14.01 ELI 8442.3 EL2 139.0 ALF 13.78

FLIGHT TIME 318.00 ARRIVAL DATE NOV 1 1965

DISTANCE 686.519 EARTH TO MARS

3.16 AZL 85.73 HCA 201.69 SMA 185.96 ECC .21531 INC 4.2699 vl 30.269

-9.35 AZP 93.97 TAt.. 17.97 TAp 219.65 RCA 145.92 AP0226.00 V2 25.815

56.91 ETS 166.85 ZAE 83.04 ETE 176.75 ZAC 86.27 ETC 256.99 CLF 54.92

DLA 49.48 RAL 158.38 RAD 6567.7 VEL 11.747 pTH 2.07 VHp 3.8210FA -8.59 RAP 157.52 ECC 1.Z733

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4247.71 -34.44 198.42 32.52 51.98 7 8 40 3647.7 -39.10 190.71

2738.22 -34.42 79.58 32.51 51.96 15 2 40 2138.2 -39.09 71.88

4247.71 -34.44 198.42 32.52 51.98 7 8 40 3647.7 -39.10 190.71

2738.22 -34.42 79.58 32.51 51.96 15 2 40 2138.2 -39.09 71.88

4247.71 -34.44 198.42 32.52 51.98 7 8 40 3647.7 -59.10 190.71

2738.22 -34.4Z 79.38 32.51 51.96 15 2 40 2138.2 -39.09 71.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9654.4 Sr_ 2249.6 963 1432.0 ST 6255.3 6R 1427.7 9S 2912.1

RRT .9776 RRF .9916 RTF .9710 CRT .9953 CRS -.9999 CST -.9963

SG8 9912.8 R23 .1912 RI3 .9731 LSA 7059.8 MSA 253.7 SSA 16.2

HELI(_EMTR1C CONIC

RL 147.19 LAL .00

RP 212.29 LAP -1.60

RC 300.120 ;L 36.14

PLANETOCENTRIC C(_I_IC

C3 16.042 VHL 4.005

LNCH AZMTH LNCM TIME

49.01 6 4 11

130.99 14 13 39

49.01 6 4 11

130.99 14 13 3g

49.01 6 4 11

130.99 14 13 39

OISTANCE 690.798 EARTH TO MARS

LOL 86.12 VL 33.016 GAL 3.06 AZL 85.89 HCA 202.89 SMA 186.06 ECC .21535 INC 4.1082 VI 30.269

LOP 288.95 VP 23.174 GAP -9,46 AZP 93.79 TAL 17.43 TAp 220.32 RCA 145.99 APO 226.13 V2 2§.847

GP -17.20 ZAL 51,83 ZAP 55.65 ETS 167.03 ZAE 81.65 ETE 176.48 ZAC 87.29 ETC 257,08 CLP 53,80

DLA 48.35 RAL 158.74 RAD 6567.6 VEL 11.725 pTH 2.07 VHp 3.846 DpA -7.48 RAp 158.00 ECC 1.2640

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4228,09 -34.09 196._5 31.75 53.37 7 14 39 3628.1 -38.60 188.35

2742.01 -34.08 79.64 31.74 53.35 14 59 21 2142.0 -38.59 71.85

4228,09 -34.09 196.15 31.75 53.37 7 14 39 3628.1 -38.60 188.35

2742.01 -34.08 79.64 31.74 55.35 14 59 21 2142.0 -38.59 71.85

4228.09 -34.09 196.15 31.75 53.37 7 14 39 3628.1 -38.60 188.35

2742.01 -34,08 79.64 31.74 53.35 14 59 21 2142.0 -38.59 71.85

DIFFERENTIAL CORRECTION8

TOE 4.3531 TRA -.8342 TC3-9.2478 BAU 2.0308

ROE .9281 RRA .0309 RC3-2.0348 FAU .32388

FOE 5.9166 FRA .0214 FC-17.4785 BSP 34415

BDE 4.4510 BRA .8348 BC3 9.4688 FSP 4833

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9842.7 SGR 2103.3 $63 1413.6 ST 6254.4 SR 1328.7 SS 2816.1

RRT .9768 RRF .9898 RTF .9709 CRT .9949 CRS -.9998 CST -.9960

S6810064.9 R23 .1848 R13 .9726 LSA 6982.0 MSA 254.0 SSA 17.3

S6110055.3 SG2 440.7 THA 11.81 ELI 6392.8 EL2 131.4 ALF 11.94

LAUNCH DATE DEC 18 1964 FLIGHT TIME 322.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 212.01 LAp -1.62

RC 301.167 GL 35.32

PLANETOCENTRIC CONIC

C3 15.529 VHL 3.941

DISTANCE 695.084

LOL 86.12 VL 33.022 GAL 2.97 AZL 86.04 HCA

LOP 290.15 VP 23.218 GAP -9.57 A ZP 93.62 TAL

GP -16.26 ZAL 62.02 ZAP 54.44 ET3 167.20 ZAE

DLA 47.28 RAL 159.19 RAD 6567,6 VEL 11.701PTH

EARTH TO MARS

204.09 SMA 186.17 ECC .21540 INC 3.9614 vl 30.269

16.88 TAp 220.97 RCA 146.07 APO 226.27 V2 25.879

80.28 ETE 176.26 ZAC 68.23 ETC 257.15 CLP 52.71

2.06 VHp 3.876 DpA -6.66 RAP 158.48 ECC 1.2556

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.41 6 10 48 4208.81 -33.73

129.59 14 10 38 2746.55 -33.T2

50.41 6 lO 46 4208.81 -33.73

129.59 14 10 38 2746.55 -33.72

50.41 6 10 48 4208.81 -33.73

129.59 14 10 38 2746.55 -33.72

DIFFERENTIAL CORRECTIONS

TOE 4.2823 TRA -.8225 TC3-9.7224 BAU 2.0583

ROE .8524 RRA .0404 RC3-1.9409 FAU .31685

FOE 5.5770 FRA .0789 FC-17.6645 BSP 34965

9DE 4.3663 BRA .8235 0C3 g.9142 FSp 4742

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

193.96 51.14 54.66 7 20 57

79.77 31.13 54.65 14 56 25

193.96 31.14 54.66 7 20 57

79.77 31.13 54.65 14 56 25

193.96 31.14 54.66 7 20 57

79.77 31.13 54.65 14 56 25

MID-COURSE ExECuTION ACCURACY

SGT10029.3 9GR 1970.7 9G3 1392.1

RRT .9758 RRF .9877 RTF .9707

S6810221.1 R23 .1772 R15 .9722

S6110212.5 $62 423.6 THA 10.87

PO CST TIM INJ 2 LAT INJ 2 LONG

3608.8 -38.09 186.09

2146.6 -38.08 71.90

3608.8 -38.09 186.09

2146.6 -38.08 71.90

3608.8 -38.09 186.09

2146.6 -38.08 71.90

ORBIT DETERMINATION ACCURACY

ST 6252.9 SR 1240.5 SS 2718.9

CRT .9944 CR6 -.9998 CST -.9958

LSA 6925.7 MSA 254.3 SSA 18.3

EL1 6373.5 EL2 128.3 ALF 11.16
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DATE DEC 16 1964 FLIGHT TIME 524.00 ARRIVAL DATE NOV 7 1865

HELIOCENTRIC CONIC

RL 147.19 LAL .OO

RP 211.73 LAP -1.65

RC 302.205 GL 34.57

PLAN(TOCENTRIC CONIC

C3 15.060 VHL 3.881

LNCH AZMTH LNCH TIN(

51.77 6 17 44

128.23 14 7 55

51.77 6 17 44

128.23 14 T 55

51.77 6 _7 44

126.Z3 14 7 55

DIFFEREMT|AL C_NRECTION$

TOE 4.2157 TNA -.80e7 TC-|0.1938 8AU 2.0859

RD( .7862 I_A .0504 RC3-1.8480 FAU .S0927

FOE 5.6487 FRA .14GO FC-17.7785 BSP 35550

BOE 4.Z864 BRA .8043 BC310.3602 FSP 4647

DISTANE( 699.377 EARTH TO MARS

LOL 86.12 VL 33.028 GAL 2.87 AZL 66,17 HCA 205.30 SMA 186.27 (CC .21546 INC 3.8274 vl 30.669

LOP 291.36 VP 23.262 GAP -9.68 AZP 93.46 TAL 16.31 TAp 221.61 RCA 146.14 APO 226.41 VZ E5.911

GP -15.40 ZAL 62.47 ZAP 55.27 (TS 167.37 2A( 78.94 [TE 176.06 ZAC 69.09 ETC 257.20 CLP 51.66

DLA 46.25 RAL 159.72 RAD 6567.6 VEL 11.681PTH 2.05 VHF 3.909 DPA °5.94 RAP 156.95 (CC 1.2478

LoI TIN[ IHJ LAT INJ LONG INJ RT AGE INJ AZNTH INJ TIN[ l_) ¢87 TIM INJ 2 LAT IMJ Z LONG

4189.73 -33.36 191.84 30.67 55.88 7 27 34 3589.7 -37.57 183.88

2751.85 -33.$5 79.gHS 30.66 55.87 14 53 47 2151.9 037.$6 72.05

4189.73 -35.36 191.64 30.67 55.88 7 27 34 3589.7 -37.57 183.89

2751.85 -33.$5 79.96 30.66 55.87 14 53 47 2151.9 -37.56 7Z.OS

4198.73 -36.36 191.84 30.67 55.88 7 27 34 3589.7 -37.57 183.89

2751.85 -33.35 79.96 30.66 55.87 14 53 47 2151.9 -37.56 72.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT10211.8 S_ 1848.9 $(13 1367.7 ST 6249.6 SR 1162.1 SS 2621.3

RRT .9743 RRF .9851RTF .9705 CRT .9939 CRS -.9997 CST -.9954

6_10377.8 R26 .1688 R13 .9717 LSA 6871.4 MSA 255.1SSA 19.3

$I1110369.5 _ 410.4 THA 10.02 EL1 6355.7 ELI 125.6 ALF 10.47

LAUNCH DATE DEC 16 1984 FLIGHT TIME 326.00 ARRIVAL DATE NOV 9 1966

HELIOCENTRIC CONIC DISTANCE 703.676 EARTH TO MARS

RL 147.19 LAL .OO LOL 86.12 VL 33.034 GAL 2.77 AZ1L 86.30 HCA 206.51 m4A 186.38 ECC .21554 INC 3.7047 vl 30.269

RP 211.47 LAp -1.65 LOP 292.57 vP 23.305 GAP -9.78 AZP 93.32 TAL 15.74 TAp 222.24 RCA 146.21APO 226.56 V2 25.941

RC 303.228 GL 33.88 GP -14,62 ZAL 63.00 ZAp 52.14 ETS 167.53 ZAE 77.63 ETE 175.90 ZAC 69.90 ETC 257.24 CLP 50.63

PLANETO¢EHTNIC CONIC

C3 14.628 VHL 3.825 DLA 45.26 RAL 160.32 RAO 6567.6 Vl[L 11.663 PTH 2.05 VHP 3.945 DpA -5.26 RAP 159.43 ECC 1.2408

LNCH AZMTH LNCH TIN[ L-I_T:N[ INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ Z LONG

53.08 6 24 58 4170.79 -32.97 189.78 30.33 57.05 7 34 29 3570.8 -37.05 181.77

126.92 14 S 27 2757.84 -32.96 80.22 30.32 57.02 14 51 24 2157.8 -37.04 72.23

53.06 G 24 58 4170.79 -32.97 189.76 $0.35 57.03 7 $4 29 3570,8 -37.05 181.77

126.92 14 5 2? 2757.84 -32.98 80.22 30.32 57.02 14 51 24 2157.6 -37.04 72.23

53.08 G 24 58 4170.79 -32.97 189.76 50.36 57.03 7 $4 29 3570.8 -37.05 181.77

126.92 14 3 27 2757.84 -32.98 80.22 30.52 57.D2 14 51 24 2157.8 -37.04 72.26

DIFFERENTIAL CCNRECTION$ MID-COUR!S( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10E 4.1545 TRA -.7769 TC-10.8812 9AU 2.1133 SG710390.1SGR 1737.6 SG3 1341.4 ST 6247.8 SR 1096.7 SS 2525.8

ROE .7265 RRA .0606 RC3-1.7595 FAU .30132 RRT .9724 RNF .9822 RTF .9703 CRT .9934 CRS -.9997 CST -.9951

FOE 4.9380 FRA .2198 FC-17.8316 8SP 38181 S_10534.4 R23 .1594 R13 .9713 LSA 6822.2 MSA 255.9 SSA 20.3

BOE 4.2179 8mA .7762 8C310.8054 FSP 4551 S6110528.8 SG2 399.9 THA 9.25 EL1 6341.4 EL2 123.1 ALF 9.66

LAUNCH DATE OEC 18 1964 FLIGHT TIN( 526.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .OO LOL 86.12 VL

RP 211.20 LAP -1.67 LOP 293.78 VP

RC '304.246 GL 33.23 &p -13.90 ZAL

PLANEIOCENTRIC CONIC

C3 14.231VHL 3.772

LNCH AZ14TH LMCH TINE

54.38 6 32 52

125.62 14 3 8

54.38 6 32 32

125.62 14 3 8

54.38 6 32 32

125.62 14 3 8

DIFFERENTIAL CGRRECTIONS

TOE 4.0941TRA -.7386 TC-11.1291 9AU 2.1412

ROE .6773 WRA .0705 RC3-1.6723 FAU .29301

FOE 4.6396 FRA .2160 FC-17,8247 BSP 36767

BIDE 4.1497 BRA .7432 BC311.2541FSP 4444

DISTANCE 707.982 EARTH TO MARS

33.041 GAL 2.67 AZL 86.41 HCA 207.72 SNA 186.50 ECC .21566 INC 5.5916 vl 30.268

23.348 GAP -9.68 AZP 93.18 TAt. 15.15 TAp 222.67 RCA 146.28 APO 226.71 V2 25.971

63.58 ZAP 51.05 ET8 167.69 ZA( 76.34 (TE 175.76 ZAC 7D.65 ETC 257.27 CLP 49.64

DLA 44,31 flkL 160.98 RAt) 6567.6 VEL 11.645 PTH 2.04 VHp 3.983 DPA -4.70 RAp 159.91 ECC 1.2342

L-I TIME INJ LAT IMJ LONG IMJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4151.76 -32.58 187.72 50.11 58.13 7 41 44 3551.8 -36.52 179.68

2764.65 -32.57 80.54 30.10 58.11 14 49 13 2164.6 -36.51 72.51

4151.76 -32.58 187.72 30.11 $6.13 7 41 44 3551.8 -36.52 179.68

2764.65 -52.57 80.54 30.10 58.11 14 49 15 2164.6 -36.51 72.51

4151.76 -32.58 187.72 30.11 58.13 ? 41 44 5551.8 -36.52 179.66

2764.65 -32.57 80.54 SO.tO 58.11 14 49 13 2164.6 -36.51 72.51

MID-COURSE (XECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT10565.6 SGR 1634.7 SG3 1312.9 ST 6241.0 SR 1030.3 SS 2430.0

RRT ,9701 RRF .9786 RTF .9701 CRT .9929 CRS -.9996 CST -.9946

SG610891.5 R25 .1494 R13 .9709 LSA 6771.3 MSA 257.0 SSA 21.2

S61|0884.3 SGZ 392.5 THA 8.55 ELI 6324.4 EL2 120.9 ALF 9.31

LAUNCH DATE DEC 18 lSH_4 FLI_4T TII_ 330.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC _IC DISTANCE 712.295 EARTH TO MARS

RL 147.19 LAL .DO LOL 86.12 VL 33.048 GAL 2.57 AZt. 86.51 HCA 208.94 Si4A 186.61 ECC .21573 INC 3.4869 vl 30.269

tip 810.95 LAp -1.69 LOP 295.01 VlP 23.390 GAP -9.98 AZP 95.05 TAL 14.54 TAp 223.48 RCA 146.35 APO 226.87 V2 26.001

RC 305.247 _ $2.64 r_p -13.23 ZAL 64.23 ZAP 49.99 (TS 167.84 ZAE 75.07 ETE 175.64 ZAC 71.35 ETC 257.29 CLP 48.67

PLAN[TOCEHTNIC CG_IC

C3 13,862 VHL S.723 DLA 43.38 RAL 161.7D RAD 6567.5 VlEL 11.660 PTH 2,04 VHp 4.025 DpA -4.19 RAp 160.40 ECC 1.2281

LNCN AZNTH LNCH TIN[ L-I TIM( INJ LAT INJ _G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.65 6 4D 27 4132._1 -32.17 185.69 29.98 59.17 7 49 19 3532.6 -35.99 177.62

124.35 14 0 59 2772.22 -32.16 80.93 29.98 59.15 14 47 11 2172.2 -35.96 72.86

55.65 6 40 27 4132,61 -32.17 185.69 29.98 59.17 7 49 19 3532.6 -35.99 177.62

124.35 14 O 59 2772.22 -32.16 80.93 29.98 59.15 14 47 11 2172.2 -35.96 72.86

55.65 6 40 27 4132.61 -32.17 185.69 29.98 59.17 7 49 19 3532.6 -35.99 177.62

124.35 14 O 59 2772.22 -32.16 80.93 29.96 59.15 14 47 11 2172.2 -35.98 72.86

DIFFERENTIAL C_RRECTICN8 HID-COURSE (XECUTIOi ACCURACY ORBIT DETERMINATZON ACCURACY

11)( 4.0338 TRA -.6981 TC-11.5898 BAU 2.1697 SG710739.3 SGR 1540.6 SG3 1283.7 ST 6226.9 SR 974.2 SS 2334.0

RDE .6317 RRA .06D2 RC_'1.5897 FAU .29467 RRT .IS?2 RRF ,9745 RTF .9698 CRT .9923 CRS -.g996 CST -.9941

FOE 4.3513 FRA .3763 FC-17.7793 86P 37344 SG810849.3 R25 .1391 R13 .97D5 LSA 6717.7 MSA 258.5 SSA 22.2

BDE 4.0829 8RA .7D37 BC311.7082 FSP 4535 S6110842.3 S12 387.g THA 7.91 ELI 6303.5 EL2 118.9 ALF 8.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE DEC 18 1964 FLIGHT TIME 332.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOt. 86.12 VL

RP 210.70 LAp -1.70 LOP 2g6.23 VP

RC 306.243 GL 52.08 GP -12.62 ZAL

PLANETOCENTRIC CONIC

C3 13.517 VHL 5.677

LNCH AZNTH LNCH TIME

56.82 8 48 41

123.08 13 58 55

56.92 8 48 41

123.08 13 58 55

56.92 G 48 41

123.08 13 58 55

DIFFERENTIAL CORRECTIONS

TOE 3.9731 TRA -.6526 TC-12.0747 8AU 2.1991

ROE .5910 RRA .0895 RC3-1.5089 FAU .27642

FOE 4.0726 FRA .4553 FC-17.7035 BSP 37886

BOE 4.0168 BRA .6587 BC312.1688 FSP 4217

DISTANCE 716.614 EARTH TO MARS

33.054 GAL 2.46 AZL 86.61 HCA 210.15 SNA 186.73 ECC .21586 INC 3.3898 vl 30.269

23.431 GAP -10.08 AZP 92.93 TAL 13.95 TAp 224.08 RCA 146.42 Apo 227.03 V2 28.029

64.93 ZAP 48.98 ETS 167.98 ZAE 73.83 (TE 175.54 ZAC 72.01 ETC 257.30 CLP 47.73

DLA 42.47 RAL 162.48 RAD 6567.5 VEL 11.615 PTH 2.04 VHP 4.068 DpA -3.73 RAp 160.89 ECC 1.2225

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4113.22 -31.75 183.68 29.96 60.16 7 57 14 3513.2 -55.45 175.58

2780.62 -31.74 81.39 29.95 60.15 14 45 16 2180.6 -35.44 73.29

4113.22 -31.75 183.68 29.96 60.16 7 57 14 3513.2 -35.45 175.58

2780.62 -31.74 81.39 29.95 60.15 14 45 16 2180.6 -35.44 73.29

4113.22 -31.75 183.68 29.96 60.16 7 57 14 3513.2 -35.45 175.58

2780.62 -31.74 81.39 29.95 60.15 14 45 16 2180.6 -35.44 73.29

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

86T10911.9 SGR 1454.3 SG3 1254.0 ST 6211.1 SR 923.3 SS 2237.1

RRT .9637 RRF .9698 RTF .9695 CRT .9918 CRS -.9996 CST -.9936

86811008.4 R23 .1285 R13 .9701 LSA 6660.8 MSA 259.9 SSA 23.1

S6111001.7 SG2 385.1 THA 7.33 ELI 6278.2 ELI 116.8 ALF 8.39

LAL_4CH DATE DEC 18 1964 FLIGHT TIME 334.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC r._NIC DISTANCE 720.938 EARTH TO MARS

RL 147.19 LAL .00 LOt. 86.12 VL 33.061 GAL 2.35 AZL 86.70 HCA 211.38 SMA 186.85 (CC .21600 INC 3.2994 Vl 30.269

RP 210.46 LAP -1.72 LOP 297.45 VP 23.472 GAP -10.17 AZP 92.82 TAL 13.30 TAp 224.67 RCA 146.49 Apo 227.21 V2 26.057

RC 307.229 GL 51.36 GP -12.05 ZAL 65.69 ZAp 47.99 ETS 168.12 ZAE 72.61 ETE 175.46 ZAC 72.63 ETC 257.30 CLP 46.82

PLAN(TOCENTRIC CONIC

C3 13.196 VML 3.633 DLA 41.58 RAL 163.30 RAD 6567.5 VEL 11.601 pTH 2.03 VHp 4.113 DpA -3.33 RAp 161.39 ECC 1.2172

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

58.18 8 57 19 4093.39 -31.32 181.66 30.02 61.12 8 5 33 3493.4 -34.90 173.53

121.82 13 56 53 2789.99 -31.31 81.92 30.01 61.11 14 43 23 2190.0 -34.89 76.80

58.18 6 57 19 4093.39 -31.32 181.66 30.02 61.12 8 5 33 3493.4 -34.90 173.53

121.82 13 56 53 2789.99 -31.31 81.92 30.01 61.11 14 43 23 2190.0 -34.89 73.80

58.18 6 57 19 4093.39 -31.32 181.66 30.02 61.12 8 5 33 3493.4 -34.90 173.56

121.82 13 58 53 2789.99 -31.31 81.92 30.01 61.11 14 43 23 2190.0 -34.89 73.80

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE 3.9145 TRA -.5985 TC-12.5426 8AU 2.2271 SGT11079.3 SGR 1374.4 SG3 1223.1 ST 6191.8 SR 878.0 SS 2146.5

ROE .5549 RRA .0986 RC3-1.4302 FAU .28785 RRT .9595 RRF .9643 RTF .9692 CRT .9912 CRS -.9995 CST -.9929

FD( 3.8103 FRA .5385 FC-17.5727 8SP 38482 SG011164.2 R23 .1180 R13 .9697 LSA 6605.6 MSA 261.7 SSA 24.1

8DE 3.9536 BRA .6065 BC312.6238 FSp 4108 $6111157.6 962 384.6 THA 6.80 ELI 6252.7 (L2 114.9 ALF 8.00

LAUNCH DATE DEC 18 lg64 FLIGHT TIME 536.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC DISTANCE 725.265 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 33.068 GAL 2.24 AZL 86.79 HCA 212.60 9NA 186.97 ECC .21615 INC 3.2149 vt 30.269

RP 210.22 LAP -1.73 LOP 298.68 VP 23.512 GAp -10.26 AZP 92.71TAL 12.65 TAp 225.26 RCA 146.55 APO 227.58 V2 26.085

RC S08.206 GL 51.07 GP -11.52 ZAL 66.51 ZAp 47.03 ET3 168.25 ZAE 71.42 ETE 175.39 ZAC 73.21ETC 257.30 CLP 45.93

PLANETOCENTRlC CONIC

C3 12.895 VHL 5.5910LA 40.70 RAL 164.18 RAO 6567.5 VEL 11.588 pTH 2.03 VHp 4.160 DpA -2.97 RAp 161.91ECC 1.2122

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

179.62 30.17 62.04 8 14 17 5473.0 -34.34 171.48

82.54 30.16 62.03 14 41 30 2200.4 -54.33 74.40

17g.62 30.17 62.04 8 14 17 3473.0 -34.54 171.48

82.54 30.16 62.03 14 41 30 2200.4 -34.33 74.40

179.62 30.17 62.04 8 14 17 3473.0 -34.34 171.48

82.54 30.16 62.03 14 41 30 2200.4 -34.33 74.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11221.8 8GR 1299.5 SG3 1187.4 ST 6198.4 SR 842.3 SS 2070.6

RRT .9536 RRF .957g RTF .9687 CRT .9g07 CRS -.9995 CST -.9920

86611296.8 R23 .JlO_ R13 .9691 LSA 6583.6 MSA 267.8 SSA 24.5

S6111290.1SG2 389.0 THA 6.31 EL1 6254.3 EL2 113.4 ALF 7.67

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

59.45 7 6 24 4072.98 -30.87

120.55 16 54 50 2800.44 -30.86

59.45 7 6 24 4072.98 -30.87

120.55 lS 54 50 2800.44 -30.86

59.45 7 6 24 4072.98 -30.87

120.55 13 54 50 2800.44 -30.86

DIFFERENT I AL CORRECTIONS

TOE S.8754 TRA -.5178 TC-12.gsoG 8AU 2.2445

ROE .5257 RRA .1108 RC3-1.3432 FAU .25744

FOE 3.5933 FRA .6592 FC-17.2842 BSP 39521

BO( 3.9109 BRA .5295 BC313.0200 FSP 4066

LAUNCH DATE DEC 18 1964 FLIGHT TIME 338.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC

RL 147.19 LAb .00

RP 209.99 LAP -1.75

RC S09.174 GL 30.G0

PLANETOCENTRIC CONIC

C3 12.613 VHL 3.551

LNCH AZ14TH LNCH TIM(

60.73 7 15 54

119.27 13 52 42

60.76 7 15 34

119.27 13 52 42

60.73 7 15 34

119.27 13 52 42

DIFFERENTIAL CORRECTIONS

70E 3.8083 TRA -.4595 TC-13.4436 BAU 2.2771

ROE .4952 RRA .1176 RC3-1.2750 FAU .24984

FOE 3.3373 FRA .7247 FC-17.1488 BSP 39886

BDE 3.8384 BRA .4745 BC313.5039 FSP 3921

DISTANCE 729.602 EARTH TO MARS

LOt. 86.12 VL 33.075 GAL 2.13 AZt. 86.86 HCA 213.83 SNA 187.09 ECC .21633 INC 3.1356 vl 30.269

LOP 299.90 VP 23.551 GAP -10.35 AZP 92.61 TAL 12.00 TAp 225.83 RCA 146.62 APO 227.56 V2 26.111

GP -11.03 ZAL 67.38 ZAP 46.11 ETS 168.38 Z/ME 70.25 ETE 175.33 ZAC 73.77 ETC 257.28 CLP 45.06

DLA 39.83 RAL 165.11 RAD 6367.5 VEL 11.576 PTH 2.02 VHP 4.209 DPA -2.66 RAP 162.43 ECC 1.2076

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4051.90 -30.41 177.55 30.39 62.93 8 23 25 3451.9 -33.77 169.39

2812.04 -30.40 83.25 30.36 62.92 14 39 34 2212.0 -33.76 75.10

4051.90 -30.41 177.53 30.39 62.93 8 23 25 3451.9 -33.77 169.59

2812.04 -30.40 83.25 30.38 62.92 14 39 34 2212.0 -33.76 75.10

4051.90 -30.41 177.55 30.39 62.93 8 23 25 3451.9 -33.77 169.39

2812.04 -30.40 83.25 30.38 62.92 14 39 34 2212.0 -33.76 75.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11393.9 SGR 1232.7 SG3 1158.1 ST 6154.2 SR 802.8 SS 1969.4

RRT .9480 RRF .9507 RTF .9684 CRT .9902 CRS -.9994 CST -.9911

S6811460.4 R23 .0992 R13 .9688 LSA 6505.8 _9A 268.1 SSA 25.6

S6111453.8 SG2 390.2 THA 5.86 EL1 6205.4 EL2 111.2 ALF 7.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !. 1964)
i

LAUNCH DATE DEC 16 1964 FLIGHT Title 340.00 ARRIVAL DATE NOV 23 1865

HELIOCENTRIC CONIC DISTANCE 733.944 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 YL 33.082 GAL 2.01 AZL 86.94 HCA 215.06 SMA 187.21 ECC .21652 INC 3.0612 Vl 30.26R

RP 209.77 LAP -1.76 LOP 301.14 VP 23.590 RAP -10.44 AZP 92.51 TAL 11.33 TAp 228.39 RCA |46.68 APO 227.75 V2 26.137

RC 310.152 GL 30.16 GP -10.57 ZAL 68.30 ZAP 45.21ETS 188.50 ZAE 69.10 ETE 175.28 ZAC 74.29 ETC 257.27 CLP 44.22

PLANETOCENTR|C CONIC

C3 12.34R YHL 3.514 OLA 38.96 RAL 166.07 RAO 6567.S V(L 11.564 pTH 2.02 VHp 4.259 DPA -2.40 RAp 162.96 [CC 1.2032

LNCN AZIATH LNCH TIM( L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZlATH 1NJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

62.04 • 23 53 4029.93 -29.94 178.43 30.69 63.80 8 33 3 3429.9 -33.19 167.27

117.96 13 50 26 2624.98 -_9.92 84.06 30.68 63.79 14 37 31 2225.0 -38.18 75.90

32.04 • 23 33 40211.83 -Zg.94 175.43 30.89 63.80 8 33 3 3429.9 -33.19 167.27

117.96 13 SO L_ 2824.98 -29.82 84.06 30.88 63.78 14 37 31 2225.0 -33.18 75.90

62.04 7 25 53 4029.93 -29.94 175.43 30.69 63.80 8 33 3 3429.9 -33.19 167.27

117.96 13 30 ItS 2824.99 -29.82 84.016 30.68 63.79 14 37 31 2225.0 -33.18 75.90

OIFFERENTIAL C_RRECT|ONS N|O-COUR_ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 3.7381 TRA -.3912 TC-13.8232 BAU Z.3075 $GT11539.§ S;R 1170.9 863 1128.1 ST 6|OR.5 SR 737.6 88 1871.7

ROE .4661RRA .1Z48 RC3-1.2073 FAU .24202 RRT .9413 RRF .9425 RIF .9681 CRT .9897 CRS -.9993 CST -.9901

FOE 3.09GT FRA .7939 FC-16.9677 BSP 40323 SC_116|0.8 R23 .0889 R13 .9684 LSA 6429.1HSA 269.2 3SA 26.6

BIDE 3o7683 BRA .4106 BC313.97T4 FSP 3786 S61|1612.0 SG2 592.8 THA 5.45 ELI 6155.6 ELI 106.9 ALF 7.09

LAUNCH DATE DEE 18 1964 FLIGHT TIM( 342.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC C(_41C DISTANCE 738.290 EARTH TO MARS

RL 147.19 LAL .00 LOL 66.12 VL 33.089 GAL 1.89 AZL 87.01 HCA 216.29 S44A 187.34 ECC .21674 INC 2.9910 Vl 30.269

RP 209.55 LAp -1.?T L_ 502.37 VP 23.628 GAP -10.53 AZP 92.41 TN. 10.65 TAp 226.94 RCA 146.74 APO 227.94 V2 26,162

RC 311.080 GL 29.74 TelP -10.14 ZAL 69.27 ZAP 44.34 ET8"lf_.61 ZAE 67.97 ETE 175.23 ZAC 74.79 ETC 257.24 CLP 43.40

PLANETOCENTR|C CONIC

C$ IZ.IDI VHL S.478 DLA 38.10 R/EL 167.09 RAD 6587.5 VEL 11.554 PTH 2.02 VHP 4.3110pA -2.17 RAp 163.50 (CC 1.1992

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIM( PO C$T TIN INJ 2 LAT INJ 2 LONG

63.5? T 56 27 4006.87 -29.44 173.25 31.05 64_65 8 43 14 3406.9 -32.59 165.08

116.65 13 4• 57 2839.47 -29.43 84.99 31.04 64.65 14 35 16 2239.5 -32.56 76.82

63.57 • 36 27 4006.87 -29.44 I73.25 31.05 64.65 8 43 14 3406.9 -32.59 165.08

116.63 13 47 57 2838.47 -29.43 84.99 31.04 64.63 14 35 16 2239.5 -52.58 76.02

63.57 • 56 27 4006.87 -29.44 173.25 31.05 64.65 8 43 14 3406.9 -32.59 165.08

116.65 13 47 57 2839.47 -29.43 84.99 31.04 84.83 14 35 18 2239.5 -32.58 76.82

DIFFERENTIAL CORRECTIONS MIO-COUR94E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 5.6721 TRA -.3153 TC-14.4007 BAU 2.3370 SGT!172|.7 SGR 1113.8 SG3 1097.6 ST 6058.9 SR •36.4 SS 1778.4

ROE .4440 RRA .1318 RC3-1.1406 FAU .23409 RRT .9338 RRF .9332 RTF .9679 CRT .9893 CR8 -.9992 CST -.9889

FDE 2.6722 FRA .8884 FC-18.7474 BSP 40790 $68tl774.5 R23 .0783 R15 .9681 LSA 6351.5 HSA 2?0.7 SSA 27.5

ROE 3.6989 lIRA .3419 8C314.4458 FSP 3661 S6111767.8 SGZ 397.0 THA 5.08 EL1 6102.6 ELI 106.6 ALF 6.86

LAUNCH DATE DEC 18 1964 FLIGHT T|I_ 544.00 ARRIVAL DATE NOV 27 1963

HELIOCENTRIC CONIC DISTANCE 742.641 EARTH TO NARS

RL 147.19 LAL .DO LOL 86.12 VL 33.097 GAL 1.77 AZL 87.08 HCA 217.53 _AA 187.47 ECC .21697 ZNC 2.9247 vl 50.26R

RP 209.54 LAP -1.78 LOP 303.61 VF 23.665 GAP -10.62 AZP 92.32 TAL 9.g6 TAp 227.48 RCA 146.79 AlSO 228.14 V2 26.|86

RC 512.019 &L 29.34 GP -9.75 2AL 70.30 ZAP 43.49 ETS 168.72 ZAE 66.86 ETE 275.20 ZAC 75.27 (TC 257.22 CLP 42.60

PLAN[TOCENTRIC CONIC

C3 11.869 YHL 5.445 DLA 37.23 RAL 166.14 RAD 6567.5 YEL 11.544 pTH 2.01VHp 4.364 DpA -1.97 RAp 164.06 ECC 1.1953

LHCN AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG |NJ R• ASC |NJ AZNTH ZNJ TIME PO C$T TIM INJ Z LAT INJ 2 LONG

44.75 ? 4T 38 3982.40 -28.83 170.97 51.48 85.48 8 54 1 3382.4 -31.98 162.81

115.25 15 45 10 2855.78 -28.92 86,05 35.47 65.46 14 32 45 2255.8 -31.97 77.68

64.75 7 4• 38 3982.40 -26.93 170.97 31.48 65.48 8 54 1 3382.4 -31.98 162.81

115.25 13 48 10 2855.78 -28.92 86.05 31.47 65.46 14 32 45 2255.8 -31.97 77.88

64.75 7 4? 38 3982.40 -26.93 170.97 31.48 65.48 8 54 1 3382.4 o31.98 162.81

115.25 13 45 10 2655.78 -28.92 86.05 31.47 65.46 14 32 45 2255.8 -31.97 77.88

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6052 TRA -.2312 TC-14.8641 8AU 2.3649 SG711877.6 S_R 1080.9 SG3 1066.9 ST 6005.4 SR 706.1 SS 1686.4

ROE .4223 RRA .1388 RC3-1.0743 FAU .22604 RRT .9249 RflF .9226 RTF .9675 CRT .9890 CR8 -.9989 CST -.9874

FOE 2.6582 FRA .9427 FC-18.4877 8_P 41306 S_11924.9 R25 .0704 R|3 .9677 LSA 6271.8 MSA 272.8 SSA 28.4

ROE 3.6299 BRA .2686 8C314.9028 FSP 3544 36111918.1 _ 402.1 THA 4.73 EL1 6046.1 ELI 104.1 ALF 6.65

LAUNCH DATE DEC 18 1964 FLIGHT TIME 346.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOL 86.12 VL

RP 209.14 LAp -1.79 LOP 304.84 VP

RC 312.950 G4. 26.95 r,p -9.37 ZAL

PLAM(TOCENTRIC CONIC

C3 11.652 VHL 3,414

LNCH AZHTH LNCH TIM(

66.18 • 59 32

115.82 13 41 58

66.18 • 59 32

115.62 13 41 59

66.18 ? 59 32

115.82 13 41 59

DIFFERENTIAL CORRECTIONS

TOE 5.5343 TRA -.1406 TC-15.3256 BAU 2.3927

ROE .4026 lIRA .1455 RC3-1.0101 FAU .21809

FOE 2.4521 FRA 1.016,8 FC-16.2053 BSP' 41798

BDE 5.5571 BRA .2023 8C315.3591 FSP 5428

DISTANCE 746.997 EARTH TO MARS

33.104 GAL 1.65 AZL 87.14 I_A 218.76 SMA 167.60 ECC .21722 INC 2.8618 vl 50.269

23.701 GAP -10.70 AZP 92.23 TAL 9.25 TAP 226.01 RCA 146.85 APO 228.35 vZ 26,209

71.37 ZAP 42.67 ETS 188.82 ZNE 65.77 ETE 175.17 ZAC 75.73 ETC 257.19 CbP 41.82

DLA 36.36 RAL 169.23 RAD 6567.4 VI[L 11.534 PTH 2.01 VHP 4.418 DPA -1.82 RAP 164.62 ECC 1.1918

L-| TIN( INJ LAT INJ L.(_IG INJ RT ASC INJ AZIATH |NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3956.33 -28.40 168.59 31.97 66.28 9 5 28 3356.3 -31.35 160.43

2874.14 -28.39 87.26 31.97 66.27 14 29 53 2274.1 -31.54 79.10

3956.33 -28.40 168.59 31.97 66.28 9 5 28 3356.3 -31.55 160.43

2874.14 -28.39 87.26 31.97 66.27 14 29 53 2274.1 -31.34 79.10

3956.33 -28.40 168.59 31.97 68.28 9 5 28 3356.3 -31.35 160.A3

2874.14 -28.39 87.26 31.97 66.27 14 29 53 2274.1 -31.34 79.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712031.4 SGR 1012.0 SG3 1036.1 37 5941.2 SR 682.1 S5 1594.6

RRT .9145 RRF .9107 RTF .9672 CRT .9887 CRS -.9986 CST -.9856

S6812073.9 R23 .0623 R13 .9673 LSA 6182.9 MSA 275.5 SSA 29.3

S6112067.0 SG2 406.1 THA 4.40 ELI 5979.3 EL2 101.4 ALF 6.48
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH OATE DEC 18 1964 FLIGHT TIME 348.00 ARRIVAL DATE DEC 1 1966

HELIOCENTRIC CONIC DISTANCE 751.356 EARTH TO MARS

RL 147.19 LAL .00 LOt. 66.12 YL 33.112 GAL 1.62 AZL 87.20 HCA 220.00 SMA 187.73 ECC .217S0 INC 2.8022 vl 30.269

RP 208.94 LAP -1.80 LOP 306.09 VP 23.736 GAP -10.78 AZP 92.15 TAL 8.53 TAp 228.53 RCA 146.90 APO 228.$6 V2 26.232

RC 313.871 GL 28.57 ;p -9.03 ZAL 72.50 ZAP 41.87 ITS 168.92 ZAE 64.71 [TE 175.15 ZAC 76.17 [TC 257.15 CLP 41.06

PLANETOCENTR IC CONIC

C3 11.4SD VNL 3.384 DLA 35.48 RAL 170.38 RAO 8587.4 VEL 11.526 PTH 2.01VHP 4.473 DFA -1.69 RAp 185.20 ECC 1.1884

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

57.68 8 12 17 3928.11 -27.85 166.07 32.S3 67.08 9 17 45 3328.1 -30.70 157.91

112.32 13 38 16 2895.07 -27.84 88.66 32.52 67.06 14 26 31 2295.1 -30.69 80.51

67.68 8 12 17 3928.11 -27.85 166.07 32.53 67.08 9 17 45 3328.1 -30.70 157.91

112.32 13 36 16 2895.07 -27.84 88.66 32.52 67.06 14 26 31 2295.1 -30.69 80.51

67.68 8 12 17 3928.11 -27.85 166.07 32.53 67.08 9 17 45 3328.1 -30.70 157.91

112.32 13 36 16 2896.07 -27.84 88.66 32.52 67.06 14 26 31 2295.1 -30.69 80.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 3.4629 TRA -.0419 TC-15.7771 8AU 2.4195 SG712181.7 SGR 967.3 SG3 1005.5 ST 5872.2 SR 659.0 SS 1506.7

ROE .3660 RRA .1521RC3 -.9470 FAD .21018 RRT .9028 RRF .8975 RTF .9668 CRT .9886 CRS -.9961 CST -.9834

FDE 2.2591 FRA 1.0913 FC-15.8914 8SP 42331 5(,812220.1 R23 .0551 R13 .9669 LSA 6091.7 MSA 278.7 SSA 30.1

80E 3.4842 BRA .1578 BC315.8054 FSP 3321 $6112213.0 9G2 415.0 THA 4.10 ELI 5908.2 ELI 98.5 ALF 6.33

LAUNCH DATE DEC 18 1964 FLIGHT TIM( 350.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC CONIC OISTANCE 755.720 EARTH TO MARS

RL 147.19 LAL .00 L(_. 86.12 VL 33.119 GAL 1.39 AZL 87.25 HCA 221.25 SHA 187.86 ECC .21780 INC 2.7454 V1 30.269

RP 208.76 LAp -1.81 LOP 307.33 VP 23.771 GAP -10.86 AZP 92.06 TAL 7.79 TAp 229.04 RCA 146.95 APO 228.78 V2 26.254

RC 314.784 GL 28.20 GP -8.70 ZAL 73.67 2AP 41.09 ETS 169.01ZAE 63.66 ETE 175.13 ZAC 76.59 ETC 257.11CLP 40.32

PLANETOCENTR 1C CONIC

C3 11.263 VHL 3.356 OLA 34.59 RAL 171.53 RAD 6567.4 VEL 11.517 PTH 2.01VHP 4.529 OPA -1.59 RAp 165.79 ECC 1.1854

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZ14TH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

69.25 8 26 0 3697.35 -27.28 163.37 33.15 67.86 9 30 58 3297.4 -30.03 155.23

110.74 13 33 51 2918.99 -27.27 90.28 33.14 67.85 14 22 30 2319.0 -30.02 82.14

69.26 8 26 0 3897.35 -27.28 163.37 33.15 67.86 9 30 58 3297.4 -30.03 155.23

110.74 13 33 51 2918.99 -27.27 90.28 33.14 67.85 14 22 30 2319.0 -30.02 82.14

69.26 8 26 0 3897.35 -27.28 163.37 33.15 67.86 9 30 58 3297.4 -30.03 155.23

110.74 13 33 51 2918.99 -27.27 90.28 33.14 67.85 14 22 30 2319.0 -30.02 82.14

DIFFERENTIAL CORRECTIONS MZO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE 3.3882 TRA .0609 TC-16.2214 8Au 2.4462 SG712329.7 SGR 926.1 SG3 975.4 ST 5793.7 SR 637.9 SS 1419.9

ROE .3690 RRA .1580 RC3 -.8858 FAU .20248 RRT .8897 RRF .8628 RTF .9665 CRT .9887 CRS -.9972 CST -.9809

FOE 2.0748 FRA 1.1585 FC-15.5638 BSP 42826 66812364.5 R23 .0479 R13 .9866 LSA 5992.5 MSA 281.4 SSA 30.9

8DE 3.4082 BRA .1693 6C316.2455 FSP 3209 S6112357.3 SG2 421.9 THA 3.83 EL1 5828.0 ELI 95.2 ALF 6.21

LAUNCH 0ATE DEC 18 1964 FLIGHT TIME 352.00 ARRIVAL DATE DEC 5 1965

HELIC_ENTRIC CONIC

RL 147.19 LAL .00 LOL 86.12 VL

RP 208.56 LAP -1.82 LOP 308.58 VP

RC 315.660 GL 27.84 GP -8.39 ZAL

PLANETOCENTRIC CONIC

C3 11.090 VHL 3.330

LNCH AZMTH LNCH TIME

70.94 8 40 57

109.06 13 28 31

70.94 8 40 57

109.06 13 28 31

110.00 14 18 26

110.00 12 50 12

DIFFERENTIAL C_0RRECTIONS

TOE 3.3094 TRA .1713 TC-16.6565 BAU 2.4726

RDE .3543 flRA .1637 tiC3 -.8254 FAU .19480

FOE 1.8966 FRA 1.2263 FC-15.2065 BSP 43321

00E 3.3283 8RA .2370 8C316.6769 FSP 3104

DISTANCE 760.087 EARTH TO MARS

53.127 GAL 1.26 AZL 87.31HCA 222.49 SMA 188.00 ECC .21813 INC 2.6913 vl 30.269

23.804 GAP -10.94 AZP 91.99 TAL 7.05 TAp 229.54 RCA 146.99 APO 229.00 V2 26.274

74.90 ZAP 40.34 ETS 169.10 ZA[ 62.63 (TE 175.11 ZAC 77.00 ETC 257.07 CLP 36.60

DLA 33.69 RAL 172.73 RAD 6S67.4 VEL 11.510 PTH 2.00 VHp 4.587 DpA -1.52 RAp 166.39 ECC 1.1625

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ!dTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3663.24 -26.68 160.44 33.82 68.63 9 45 20 3263.2 -29.34 152.31

2946.71 -26.67 92.18 33.81 68.62 14 17 37 2346.7 -29.33 84.05

3863.24 -26.68 160.44 33.82 68.63 9_45 20 3263.2 -29.34 152.31

2946.71 -26.67 92.18 33.81 68.62 14 17 37 2346.7 -29.33 84.05

2794.06 -30.11 81.66 35.17 72.99 15 5 0 2194.1 -32.14 73.04

3063.89 -23.35 99.70 32.22 64.29 13 41 16 2463.9 -26.61 92.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712474.8 SGR 868.0 SG3 945.1 ST 5704.5 SR 618.3 SS 1332.7

RRT .8748 RRF .8663 RTF .9861 CRT .9888 CRS -.9959 CST -.9775

SG.812306.2 R23 .0417 R13 .9662 LSA 5883.6 MSA 285.1 SSA 31.8

SGl12498.8 SG2 429.4 THA 3.57 EL1 5737.1 EL2 91.7 ALF 6.12

LAI._iCH DATE DEC 18 1964 FLIGHT TIME 354.00 ARRIVAL DATE DEC 7 1965

HELI(_ENTRIC CONIC

RL 147.19 LAL .00 LOL 86.12 VL

RP 208.40 LAp -1.82 LOP 309.82 VP

RC 316.588 GL 27.48 GP -8.10 ZAL

PLANETOCENTRIC CCAMIC

C5 10.931 VHL 3.306

LNCH AZMTN LNCH TIME

72.77 8 57 24

107.23 13 21 35

72.77 8 57 24

107.23 13 21 55

110.00 14 53 23

110.00 12 25 G

DIFFERENTIAL CORRECTIONS

TOE 3.2286 TRA .2884 TC-17.0813 BAU 2.4988

ROE .3411RRA .1690 RC3 -.7672 FAU .18739

FOE 1.7258 FRA 1.2895FC-14.8409 BSP 43818

BDE 3.2466 8RA .3542 BC317.0986 FSP 2998

DISTANCE 764.458 EARTH TO MARS

33.134 GAL 1.13 AZL 87.36 HCA 223.74 SNA 188.13 ECC .21848 INC 2.6397 vl 30.269

23.837 GAP -11.02 AZP 91.91 TAL 6.29 TAP 230.03 RCA 147.03 APO 229.24 V2 26.294

76.17 ZAP 39.61 ETS 169.18 ZAE 61.62 ETE 175.10 ZAC 77.40 ETC 257.03 CLP 38.90

'DLA 32.77 RAL 173.97 RAO 6567.4 VEL 11.503 pTH 2.00 VHP 4.645 OpA -1.47 RAp 167.00 ECC 1.1799

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3824.78 -26.06 157.21 34.55 69.39 10 1 9 3224.8 -28.62 149.09

2979.26 -26.05 94.43 34.54 69.38 14 11 34 2379.3 -28.62 86.31

3824.76 -26.06 157.21 34.55 69.39 10 1 9 3224.8 -28.62 149.09

2979.26 -26.03 94.43 34.54 69.38 14 11 34 2379.3 -28.62 86.31

2697.67 -31.82 74.68 36.55 76.80 15 38 21 2097.7 -33.31 85.76

3154.36 -20.57 105.25 31.85 62.07 13 17 41 2554.4 -24.13 97.92

HZD-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT12618.9 SGR 853.3 SG3 915.7 ST 5608.0 SR 600.5 SS 1247.9

RRT .8585 RRF .9484 RTF .9658 CRT .9892 CRS -.9939 CST -.9735

S6812647.7 R23 .0355 R13 .9659 LSA 5769.2 MSA 288.6 SSk 32.6

96112640.1 SG2 436.8 THA 3.33 EL1 5639.4 EL2 87.6 ALF 6.05
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DATE DEC 10 19G4 FLIGHT TIN[ 356.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00 L04. 86.12 VL

RP 208.24 LAP -1.83 LOP 311.07 VP

RC 317.480 ;L 27.13 GP -7.$3 ZAL

PLANETOCENTRIC CONIC

¢3 10.75T VHL 3.254

LNCH AZI4TH LNCN TIM(

74.T9 9 15 51

105.21 13 13 35

74.79 9 15 51

105.21 13 13 35

110.00 15 19 33

110.00 12 9 3

DIFFERENTIAL CCRRECTIOMS

TOE 3.1445 TRA .4124 TC-17.4894 8AU 2.5243

ROE .3293 I_A .1741 RC3 -.7099 FAU .18008

FOE 1.5849 FRA 1.3515 FC-14.4520 BSlP 44529

BO( 3.1617 BRA .4476 BC317.5039 FSP 2893

DISTANCE 766.832 EARTH TO MARS

33.142 GAL .99 AZL 87.41HCA 224.99 SMA 188.27 ECC .21885 INC Z.5902 Vl 30.295

23.$69 GAP -11.10 AZP 91.65 TAb 5.51 TAp 230.50 flCA 147.07 APO 229.47 V2 25.314

77.49 ZAp 38.89 (TS 169.25 ZAE 60.62 (TE 175.09 ZAC 77.78 ETC 256.98 CLP 38.22

DLA 31.84 RAL 175.24 RAO 6567.4 VI[L 11.497 PTH 2.00 VHp 4.705 DPA -1.45 RAP 167.62 [CC 1.1775

LoI TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO ¢$7 TIM INJ 2 LAT INJ 2 LONG

3780.37 -25.42 153.55 35.33 70.14 10 10 52 3180.4 -27.89 145.49

$018.24 -25.41 97.14 35.35 70.13 14 3 53 2418.2 -27.68 89.04

$780.37 -25.42 153.55 35.53 70.14 10 15 52 3180.4 -27.89 145.46

3019.24 -25.'_ 97.14 35.55 70.13 14 3 53 2418.2 -27.88 $9.04

2627.86 -32.79 69.46 37.60 79.74 16 3 21 2027.9 -33.85 60.39

3218.74 -18.47 109.06 31.91 60.71 13 2 42 2618.7 -22.22 101.94

MID-COURSE EXECUTION ACCURACY ORBIT D(TERI¢INATION ACCURACY

SG712759.0 SGR 8E1.8 _$ 886.5 ST 5502.3 SR 584.8 SS 1165.9

RRT .8404 RRF .8287 RTF .9654 CRT .9897 CRS -.9910 CST -.9665

$G812785.5 R25 .0302 R13 .9655 LSA 5647.1MSA 292.9 SSA 33.4

S6112777.7 5162 444.7 THA 3.10 EL1 5532.6 EL2 83.1 ALF S.O0

LAUNCH DATE DEC 18 1_H_4 FLIGHT TIN[ 358.00 ARRIVAL DATE DEC 11 1965

H(LIGCENTRIC CGNIC

RL 147.19 LAL .00 LOt. 86.12 VL

RP Z08.0S LAP -1.84 LGP $12.33 _P

RC 318.367 GL 26.77 G.P -7.57 ZAL

PLAN[TOCENTR 1C C_NIC

C3 10.$58 V_. 3.265

LNCH AZIdTH LNCM Till[

77.10 9 37 8

102.90 13 2 40

77.10 9 37 6

102.90 13 Z 40

110.00 15 42 5

110.00 11 58 5E

DIFFERENTIAL CORRECTIONS

TDE S.0571 TRA .5419 TC-17.8866 BAU 2.5502

ROE .S187 ImA .1786 RC3 -.6545 FAU .17301

FOE 1.41E1FRA 1.4075 FC-14.0537 BSP 44834

BOE 3.0737 8RA .5705 6C$17.8986 FSP 2?97

DISTANCE 773.209

33.150 GAL .85 AZL 87.46 HCA

23.900 GAP o11.18 AZ1P 91.76 TAL

78.86 ZAp 38.20 ETS 169.32 ZAE

EARTH TO MARS

226.24 544A 188.41 ECC .21925 INC 2.5428 Vl 30.269

4.73 TAp 230.97 RCA 147.10 APO 229.72 V2 26.332

59.65 ETE 175.08 ZAC 78.15 ETC 256.94 CLP 37.55

DLA $0.90 RAL 176.54 RAID 6567.4 VI[L 11.491 PTH

L-I TIN[ INJ LAT

3727.29 -24.75

3069.40 -24.74

3727._ -24.75

304HS.40 -24.74

2569.09 -33.41

3272.59 -16.64

2.00 VHp 4.765 DpA -1.45 RAp 168.25 ECC 1.1754

INJ L_ INJ RT ASC INJ AZI4TH IHJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

149.28 36,17 70.89 10 39 15 3127.3 -27.12 141.20

100.52 $6.17 70.87 13 53 46 2466.4 -27.12 92.44

149.28 36.17 70.89 10 $9 15 3127.3 -27.12 141.20

100.52 36.17 70.67 13 53 46 2466.4 -27.12 92.44

64.99 38.53 82.32 16 24 55 1969.1 -34.11 55.82

112.17 32.19 59.70 12 51 25 2672.6 -20.54 105.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12699.6 SSR 793.0 $83 858.1 ST 5367.1SR 570.1sS 1086.5

RRT .RL_08 _ .8074 RTF .9652 CRT .9905 CRS -.9867 CST -.9624

S6812tl24.1 R23 .0249 R15 .9652 LSA 5516.9 MSA 297.0 SSA 34.2

S6112916.2 SG2 452.4 THA 2.89 EL1 5416.6 EL2 78.1 ALF 5.99

LAUNCH DATE DEC 16 1964 FLIGHT TIME 360.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOL 86.12 VL

RP 207.93 LAP -1.84 LOP 313.58 VP

RC 319.247 GL 26.42 GP -7.35 ZAL

PLANETOC(NTRIC CONIC

C3 10.543 ¥HL 3.247

LNCH AZMTH LNCH TIME

79.$7 10 2 56

100.13 12 47 26

79.87 10 2 56

100.13 12 47 26

110.00 16 2 33

110.00 11 47 0

DIFFERENTIAL C_RRECTIONS

TOE 2.9640 TRA .6780 TC-18.2643 BAU 2.5757

ROE .3069 RRA .1830 RE3 -.GO00 FAU .18602

FOE 1.2616 FRA 1.4635 FC-13.6331 6SP 45305

BIDE 2.9800 BRA .7023 8C318.2742 FSP 2697

DISTANCE 777.586

35.158 GAL .71 AZL 87.50 HCA

23.930 GAP -11.25 AZP 91.69 TAL

80.27 ZAP 57.52 ETS 169.53 ZAE

EARTH TO MARS

227.49 SMA 188.55 ECC .21969 INC 2.4973 VI 30.259

5.95 TAp 251.42 RCA 147.13 APO 229.97 V2 25.349

58.68 ETE 175.08 ZAC 79.51 ETC 256.89 CLP 3S.90

OLA 29.93 RAL 177.66 RAO 8567.4 VEL 11.486 PTH 2.00 VHP 4.827 DpA -1.47 RAp 168.90 ECC 1.1735

L-I TIME INJ LAY |NJ LONG INJ RT kSC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT IMJ 2 LONG

3559.91 -24.05 143.99 37.07 71.62 11 5 56 3059.9 -26.34 135.93

3129.36 -24.04 104,98 57.06 71.61 13 59 55 2529.4 -26.33 iS.91

3659.91 -24.05 143.99 37.07 71.62 11 3 56 3059.9 -26.34 135.93

3129.38 -24.04 104.96 37.06 71.61 13 39 35 2529.4 -26.33 96.91

2516.70 -33.82 60.95 39.40 64.67 16 44 30 1916.7 -34.18 31.73

3320.59 -14.98 114.89 32.64 58.91 12 42 21 2720.6 -18.99 108.07

MID-COURSE (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713036.1 Sr_ 766.6 SG3 829.7 ST 5258.6 SIR 556.5 SS 1006.5

RRT .7992 RRF .7842 RTF .9647 CRT .9913 CRS -.9800 CST -.9540

S6815058.6 fl25 .0204 R13 .9647 LSA 5374.3 MSA 302.8 SSA 35.0

S6113050.5 SGZ 460.3 THA 2.69 EL1 5287.5 EL2 72.7 ALF 5.99

LAUNCH DATE DEC 18 1984 FLIGHT TIME 362.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CCNIC DISTANCE 781.970 EARTH TO MARS

RL 147.19 LAL .00 LQL 86.12 VL 33.166 GAL .56 AZ1. 87.55 HCA 228.75 SMA 188.69 ECC .22015 INC 2.4535 Vl 30.269

lip 207.79 LAP -1.84 LOP 314.83 VP 23.959 GAP -11.33 AZlP 91,62 TAL 3.12 TAp 231.86 RCA 147.15 AlSO 230.23 V2 26.366

RC 320.122 6L 2G.OG r_p -7.10 ZAL 81.73 ZAP _.86 ETS 169.45 ZAE 57.74 ETE 175.07 ZAC 78.87 [TC 256.84 CLP 36.26

PLAN[TOCENTRIC C(_IC

C3 10.443 VNL 3.232 DLA 28.95 RAt. 179.22 RAO 6567.4 VI[L 11.482 PTH Z.OQ VHp 4.889 DpA -1.51 RAP 169.55 ECC 1.1719

LNCH AZt4TH LNCH TIN( L-I TIME INJ LAT INJ L(_iG IHJ RT A$C |NJ A]94TH INJ TIME PO CST bin INJ 2 LAT INJ 2 LONG

83.71 10 38 29 3561.26 -23.33 136.43 38.01 72.35 11 37 51 2961.3 -25.52 128.40

96.29 12 22 41 3224.19 -23.32 111.72 38.01 72.34 13 16 25 2624.2 -25.52 103.$9

100.00 13 54 54 2929.05 -27.68 91.10 39.27 78.18 14 43 42 2326.1 -29.01 62.56

100.00 11 48 57 3332.63 -19.13 118.04 36.52 66.58 12 44 30 2732.6 -22.13 110.53

110.00 16 21 38 2468.56 -34.06 57.22 40.25 86.87 17 2 47 1868.6 -34.12 47.97

110.00 11 38 42 3364.89 -13.40 117.36 33.21 58.26 12 34 47 2764.9 -17.50 110.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ 2.8696 TRA .8L_)8 TC-18.6162 BAU Z.6003 SG713169.0 SGR 742.8 $G$ 801,3 ST 5124.9 SR 544.9 SS 935.4

RDE .3005 RRA .1868 RC3 -.5462 FAU .15906 RRT .?737 RttF .7593 RTF .9644 CRY .9924 CRS -.9709 CST -.9440

FOE 1.1241 FRA 1.5130 FC-13,1875 SIP 45792 SG813189.9 RE3 .0163 R13 .9645 LSA $228.5 HSA 30T.7 SSA 35.7

BOE 2.8553 BRA .8417 8C318.8242 FSP 2804 S611318|.6 SG2 468.4 THA 2.51 EL1 5153.4 (LZ 6S.S ALF 6.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 18 1964 FLIGHT TIM( 364.00 ARRIVAL DATE DEC 17 1985

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOt. 86.12 VL

RP 207.66 LAP -1.85 LOP 316.09 VP

8C 320.992 GL 25.70 GP -6.89 ZAL

PLANETOCENTRIC CONIC

C3 10.359 YHL 3.219

LNCH AZMTH LNCH TIME

90.00 12 16 10

90_00 10 55 59

100.00 14 27 44

100.00 11 27 7

110.00 16 39 46

110.00 11 31 34

O[FFERENTIAL C_RR(CTION8

TOE 2.7699 TRA .988§ TC-18.9469 BAU 2.6249

ROE .2930 RRA .1900 RC3 -.4937 FAU .15229

FOE .9909 FRA 1.5549 FC-12.7268 8SP 46267

60E 2.7853 BRA .9869 6C318.9533 FSP 2510

DISTANCE 786.353 EARTH TO MARS

33.174 GAL .41 AZL 87.59 HCA 230.00 SMA 188.83 ECC .22064 INC 2.4113 Vl 30.289

23.987 GAP -11.41 AZP 91.55 TAL 2.2g TAp 232.30 RCA 147.17 Apo 230.50 V2 26.381

63.23 ZAP 36.22 ETS 169.51 ZAE 56.81 ETE 175.07 ZAC 79.21 (TC 256.79 CLP 35.64

OLA 27.95 RAL 180.59 RAO 6567.4 VEL 11.478 PTH

L-I TIME INJ LAT

3260.64 -25.20

3S21.35 -19.99

2636.72 -28.76

3420.70 -16.66

2423.47 -34.17

3406.72 -11.69

2.00 VHp 4.952 OpA -1.57 RAp 170.22 ECC 1.1705

]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

114.98 39.79 76.64 13 10 31 2660.8 -26.79 106.67

132.27 38.07 69.52 11 54 41 2921.3 -22.60 124.57

84.54 40.56 81.46 15 15 0 2236.7 -29.64 75.85

123.41 36.59 64.81 12 24 8 2820.7 -19.91 116.13

53.70 41.09 88.95 17 20 9 1823.5 -33.94 44.46

119.66 33.g0 57.71 12 28 21 2806.7 -16.07 113.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713299.5 $GR 720.9 $03 773.0 ST 4978.9 SR 534.2 9S 861.6

RRT .7505 RRF .7323 RTF .9642 CRT .9936 CRS -.9578 CST -.9313

SG813319.0 RZ3 .0118 R13 .9642 LSA 5071.3 MSA 312.7 SSA 36.4

S0113310.5 $02 476.0 THA 2.33 EL1 5007.1 EL2 60.0 ALF 6.09

LAUNCH OATE DEC 18 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 19 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 207.54 LAp -1.85

RC 321.856 GL 25.33

PLANETOCENTRIC CONIC

C3 10.291 VHL 5.208

LNCH AZ14TH LNCH TIME

90.00 12 58 26

90.00 10 23 54

100.00 14 54 23

100.00 11 11 38

110.00 16 57 10

110.00 11 25 20

DIFFERENTIAL CCIRRECTIO_IS

TOE 2.6626 TRA 1.1211 TC-19.2583 BAU 2.6594

ROE .2858 RRA .1926 RC3 -.4442 FAU .14602

FOE .8531 FRA 1.5874 FC-12.2839 86@ 46683

DOE 2.6779 8RA 1.1375 8C319.2834 FSP 2404

DISTANCE 790.738 EARTH TO MARS

LOL 66.12 VL 33.182 GAL .26 AZL 87.63 HCA 231.26 SMA 188.97 ECC .22116 INC 2.3705 Vl 30.269

LOP 317.35 VP 24.014 GAP -2t.49 AZP 91.48 TAL 1.46 TAp 232.72 RCA 147.18 APO 230.77 V2 26.396

GP -6.68 ZAL 84.78 ZAP 35.59 ET8 169.56 Z/dE 55.89 ETE 175.06 ZAC 79.55 ETC 256.74 CLP 35.04

DLA 26.95 RAL 181.99 RAD 6567.4 VEL 11.475 PTH 1.99 VHp 5.016 OpA -1.65 RAp 170.89 ECC 1.1694

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3135.50 -26.98 106.19 41.32 80.74 13 51 42 2535.5 -27.88 97.66

3644.04 -16.89 139.94 38.20 66.93 11 24 38 3044.0 -19.87 132.53

2764.93 -29.37 79.29 41.69 84.16 15 40 28 2164.9 -29.87 70.52

3469.85 -14.61 127.52 37.11 63.63 12 9 48 2889.8 -18.03 120.41

2380.72 -34.17 50.36 41.94 90.93 17 36 51 1780.7 -33.67 41.15

$446.82 -10.43 121.84 34.68 57.26 12 22 47 2846.8 -14.67 115.31

HID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713428,9 SGR 700.4 SG3 746.0 ST 4817.3 SR 523.4 SS 785.8

RflT .7246 RRF .7029 RTF .9640 CRT .9948 CRS -.9379 CST -.9132

SG813447.1 R23 .0051 R13 .9640 LSA 4898.5 MSA 318.4 SSA 37.2

S0113438.5 902 482.3 THA 2.17 EL1 4845.4 EL2 53.1 ALF 6.17

LAUNCH DATE DEC 18 1g64 FLIGHT TIME 568.00 ARRIVAL OATE DEC 21 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOt. 86.12 VL

RP 207.42 LAP -1.85 LOP 318.61 VP

RC 522.714 GL 24.95 GP -6.49 ZAL

PLANETOCENTRIC CONIC

C3 10.240 VHL 5.200 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.DO 13 30 5 3050.73 -27.66

90.DO 10 4 56 3726.80 -14.61

100.00 15 17 59 2702.88 -29.71

100.00 10 59 23 3549.86 -12.76

110.00 17 14 1 2339.81 -34_08

110.00 11 19 50 3485.71 -8.99

DIFFERENTIAL CORRECTIONS

TOE 2.5531 TRA 1.2866 7C-19.5355 8AU 2.6749

ROE .2796 RRA .1963 RC3 -.3945 FAU .13958

FOE .7248 FRA 1.6455 FC-11.8006 BSP 47132

DOE 2.5684 BRA 1.3015 8C319.5395 FSP 2320

DISTANCE 795.125 EARTH TO MARS

33.190 GAL .11AZL 87.67 HCA 252.52 SMA 189.12 ECC .22172 INC 2.3311 vl 30.269

24.040 GAP -11.56 AZP 91.42 TAL .61 TAp 253.12 RCA 147.19 Apo 231.05 V2 26.409

86.37 ZAp 34.98 ETS 169.61 ZAE 54.99 ETE 175.06 ZAC 79.88 ETC 256.69 CLP 34.45

25.89 RAL 183.42 RAD 6567.4 VEL 11.473 pTH 1.99 VHp 5.081 DpA -1.75 RAp 171.58 ECC 1.1685

INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

100.11 42.57 83.69 14 20 56 2450.7 -28.25 91.49

144.95 58.72 65.47 11 6 45 3126.8 -17.80 157.72

74.71 42.77 66.55 16 3 1 2102.9 -29.87 65.91

131.03 37.80 62.74 11 58 33 2949.9 -16.32 124.04

47.17 42.80 92.81 17 53 1 1739.8 -33.32 38.01

123.93 35.56 56.88 12 17 56 2885.7 -13.28 117.47

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

50713556.2 SGR 683.7 SG3 720.0 ST 4650.6 SR 514.3 SS 721.5

RRT .6957 RRF ,6736 RTF .9626 CRT .9958 CRS -.9072 CST -.8861

S0813573.4 R23 .0043 R13 .9626 LSA 4722.4 MSA 332.0 SSA 37.9

9G113564.6 SO2 490.8 THA 2.01 EL1 4678.7-EL2 46.8 ALF 6.29

LAUNCH DATE DEC 18 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 207.31 LAp -1.85

RC 323.566 GL 24.57

PLANETOCENTR IC CONIC

C3 10.206 VHL 3.193

LNCH AZMTH LNCH TIME

90.00 13 56 7

90.00 9 50 4

100.00 15 59 40

100.00 10 49 11

110.00 17 50 25

110.00 11 14 56

DIFFERENTIAL CCRRECTIONS

TOE 2.4470 TRA 1.4667 TC-19.7747 DAU 2.6985

ROE .2764 RRA .2008 RC3 -.3452 FAU .13306

FOE .6371 FRA 1.7138 FC-11.2877 §SiP 47854

BOE 2.4626 BRA 1.4803 8C319.7778 FSP 2305

DISTANCE 799.511 EARTH TO MARS

LOL 86.12 VL 33.198 GAL -.05 AZL 87.71 HCA 233.76 SMA 189.26 (CC .22231 INC 2.2950 Vt 30.269

LOP 319.87 VP 24.065 GAP -11.64 AZP 91.36 TAL 359.74 TAp 233.52 RCA 147.19 APO 231.34 V2 26.422

GP -6.30 ZAL 87.99 ZAP 34.38 ETS 169.66 ZAE 54.10 ETE 175.06 ZAC 80.20 ETC 256.64 CLP 33.87

DLA 24.83 RAL 184.88 RAD 6567.4 VEL 11.471PTH 1.99 VHP 5.147 OpA -1.86 RAp 172.27 ECC 1.1680

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2980.61 -28.08 95.03 43.73 86.20 14 45 47 2380.8 -28.31 86.38

3795.37 -12.64 149.01 39.43 64.45 10 53 19 3195.4 -15.98 141.92

2646.93 -29.87 70.56 43.82 88.73 16 23 47 2046.9 -29.72 61.76

3604.49 -11.04 134.16 38.61 62.04 11 49 16 5004.5 -14.69 127.28

2300.44 -33.91 44.11 43.68 94.62 18 8 45 1700.4 -32.90 35.01

3523.74 -7.57 125.96 36.52 56.56 12 15 40 2923.7 -11.91 119.56

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT13685.6 SG4R 672.1 803 695.4 ST 4490.1 SR 509.8 S_ 686.7

RRT .6645 RRF .6471 RTF .9618 CRT .9966 CRS -.8748 CST -.8625

S0813702.0 R23 .0095 R13 .9618 LSA 4557.6 MSA 344.7 SSA 38.5

90113692.8 SG2 §02.0 THA 1.87 ELI 4518.7 EL2 41.5 ALF 6.46

2228



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE DEC 18 1964 FLIGHT TIM( ],72.00 ARRIVAL DATE DEC 25 196S

HELIOCENTRIC CONIC

RL 147.19 LAL .DO LOL 86.12 VL

RP 207.21 LAp -1.85 LOP 321.|3 VP

RC 324.413 GL 24.18 GP -6.13 ZAL

PLANETOCENTR IC CONIC

C$ 10.189 VHL 3.192

_NCH AZMTN LNCH TIN_

gO.DO 14 19 $3

90.00 9 38 15

100.00 16 D 3

100.00 10 40 26

110.00 17 46 26

110.00 11 10 32

DIFFERENTIAL CORRECTIONS

TOE 2.$357 TEA 1.8356 TC-19.9936 BAU 2.722§

ROE .2721 RRA .2012 RE3 -.2992 FAU .12710

FOE .5221 FRA 1.T157 FC-10.7989 BSP 48178

BD( 2.3515 BRA 1.6480 8C319.9858 FSP 2179

DISTANCE 803,899 EARTH TO MARS

31.206 GAL -.21 AZL 87.74 HCA 235.04 SNA 189.41 ECC .2Z294 INC 2.2561 vl $0.269

24.089 GAP -11.72 AZP 91.29 TAL $58.87 TAp 23S.91 RCA 147.I8 APO 2S1.64 V2 26.434

89.85 ZAp $3.80 ETS 169.70 ZAE $3.22 ETE 175.08 ZAC 80.52 ETC 256.58 CLP $S.51

DLA 2S.75 RAL 186.31 RAD 6567.4 VEL 11.471 PTH 1.99 VHP- 5.214 DPA -1.99 RAp 172.98 ECC 1.1677

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

2919.22 -28.28 90.54 44.85 88.44 15 8 13 2319.2 -28.19 81.88

38S6.$2 o10.82 152.57 40.28 63.67 10 42 31 $256.3 -14.27 145.59

2595.22 -29.88 66.72 44.87 90.75 16 43 18 1995.2 -29.46 57.94

36SS.SS -9.40 137.06 39.53 61.49 11 41 22 3055.5 -13.1S 1SO.2T

2262.$6 -33.66 41.16 44.59 96.3S 18 24 9 1662.4 -32.42 32.15

3S61.17 -6.16 127.94 37.55 56.31 12 9 53 2961.2 -10.54 121.59

MID-COURSE EXECUTION ACCURACy ORBIT DETERNINATION ACCURACY

SG71380e.6 $GR 6S6.3 SG3 667.7 ST 4518.4 SR 502.6 $9 627.7

RRT ,6346 _ .6117 RTF .9623 CRT .9969 CRS -.8265 CST -.8282

S6813822.2 RZ3 .0003 R13 .9623 LSA 4378.6 HSA $49.3 SSA 39.0

$61138|Z.9 SG2 507.0 THA 1.73 EL1 4547.4 EL2 $9.0 ALF 6.62

LAUNCH DATE DEC 18 15164 FLIGHT TIN[ 374.00 ARRIVAL DATE DEC 27 196S

HELIOCENTRIC CONIC

RL 147.19 LAL .00 LOL

RP 207.12 LAp -1.85 LOP 322.40 V1P

RC 325.253 GL 23.77 E4P -5.96 ZAL

PLANETOCENTRIC CONIC

C3 10.191 VHL 5.192

LNCH AZMTH LNCH TIM(

90.00 14 41 19

90.00 9 28 14

100.00 16 19 27

100.00 10 32 47

110.00 19 2 9

110.00 11 8 35

DIFFERENTIAL _R(CTIONS

TDE 2.2231 TRA 1.8209 TC-20.1479 BAU 2.7453

ROE .2697 RRA .2032 tiC3 -.2528 FAU .12085

FOE .4530 FRA 1.7486 FC-10.2648 BSP 48607

DOE 2.2394 BRA 1.8322 8C320.149S FSP 2090

DISTANCE 806.286 EARTH TO MARS

86.12 VL 33.214 GAL -.37 AZL 87.78 HCA 236.30 SHA 189.56 ECC .22360 INC 2.2205 vl 30.269

357.98 TAP

52.36 ETE

234.28 RCA 147.17 APO 231.94

175.05 ZAC 80.84 ETC 256.55

V2 26.444

CLP 32.?_

/

DLA 22.65 RAL 187.79 RAD 8567.4 VEL 11.471 PTH 1.99 VHP 5.282 DPA -2.13 RAp 173.69 ECC 1.1677

L-I T|NE |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

2885.14 -26.31 86.44 45.97 90.50 15 29 2 2263.1 -27.94 77.79

3912.48 -9.11 155.80 41.24 63.07 10 35 27 $312.5 -12.6S 148.91

2948.71 -29.79 63.11 4S.93 92.64 17 I $4 1946.7 -29.10 54.38

$704.14 -7.81 159.79 40.54 61.0S 1| 34 31 3104.1 -11.61 155.07

2225.42 -33.35 38.32 4S.54 98.00 18 39 14 1625.4 -31.88 29.40

3598.19 -4.75 129.80 58.66 56.11 12 6 35 2998.2 -9.17 12S.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713926.2 SGR 64S.4 SG3 641.5 ST 4146.9 SR 498.4 SS 592.1

RRT .60161mF .5797 RTF .9619 CRT .9963 CR$ -.7702 CST -.7918

SG813941.2 RZ3 .0004 RI3 .9619 LSA 4203.0 MSA 359.9 SSA 39.6

$6115931.6 SG2 51S.4 THA |.60 EL1 4176.6 EL2 42.4 ALF 6.83

24.112 GAP -11.79 AZP 91.23 TAL

91.35 ZAP 33.24 ETS 169.74 zAE

LAUNCH DATE DEC 18 1964 FL|GHT T%NE $76.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CONIC DISTANCE 812.67S EARTH TO MARS

RL 147.19 LAL .DO LOkr 86_12 VL SS.2Z3 GAL -.54 AZL 87.81 HCA 2S7.57 SNA 189.71 (CC .22431 INC 2.1654 vl 30.269

RP 207.04 LAP -1.84 LOP 32S._6 Vp 24.1S4 GAP -11.67 AZP 91.17 TAL 357.07 TAp 234.64 RCA 147.15 APO 2S2.26 VZ 26.454

RC 326.068 GL 23.36 GP -5.61ZAL 9S.08 ZAP 32.68 (TS 169.77 ZAE 51.5I ETE 175.05 ZAC 81.15 ETC 256.48 CLP S2.ZZ

PLANETOCENTRIC CONIC

CS 10.212 VHL 3.196 DLA 21.54 RAL 189.27 RAD 6567.4 VEL 1|.472 pTH 1.99 VHp 5.351DpA -2.29 RAp 174.41ECC 1.1661

LNCH AZNTH LNCN TIN( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIM INJ Z LAT INJ 2 LONG

90.00 15 1 52 2811.05 -28.22 82.63 47.10 92.41 15 48 43 2211.0 -27.59 74.0Z

90.00 g 19 32 $96S.40 -7.46 158.82 42.30 62.61 I0 25 38 SSGS.4 -11.06 1SZ.O0

100.00 16 $8 6 2500.73 -29.59 59.71 47,01 94.43 17 19 47 IgoD.7 -28.66 51.03

100.00 10 2S sg 3750.95 -6.25 142.40 41.64 60.71 11 28 30 3151.0 -10.11 135.74

IlO.OO 18 17 $5 2189.S0 -32.97 35.59 46.52 99.58 18 54 4 1S89.5 -31.30 26.76

110.00 11 S 0 3634.94 -3.36 131.82 39.6S 55.96 12 3 35 3034.9 -7.80 125.55

DIFFERENTIAL CDRRECTION$ RI0-COURSE (XECUTIOR ACCURACY ORBIT DETERNINATION ACCURACY

TOE 2.0983 TWA 2.0093 TC-20.2880 BAU 2.7701 SGT14046.1SGR 634.4 $63 616.5 ST 3956.6 SR 49S.3 S$ 552.9

ROE .2671RRA .2043 RE3 -.2100 FAU .11517 RRT .$687 RRF .5442 RTF .9613 CRT .9943 CRS -.6662 CST -.7S67

FOE .3299 FRA 1.7685 FC$-9.7635 BSP 49065 SG814060.4 R23 -.0039 R13 .9613 LSA 4007.8 NSA 373.9 SSA 40.0

8DE 2.1152 BRA 2.0197 BC320.2891FSP 2002 S61140S0.7 SG2 $2|.7 THA 1.47 EL1 3986.9 [L2 52.3 ALF 7.07

LAUNCH DATE DEC 18 1964 FLIGHT TIN( 378.00 ARRIVAL DATE DEC 31 196S

HELIOCENTRIC CONIC DISTANCE 817.060 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 33.231 GAL -.71 AZt. 87.85 HCA 238.83 SMA 189.86 ECC .2250S INC 2.1515 Vl 30.269

RP 206.96 LAp -1.84 LOP 324.93 VP 24.155 GAP -11.95 AZP 91.11 TAL 356.16 TAp 234.99 RCA 147.13 APO 232.58 V2 26.463

RC 326.917 GL 22.93 GP -5.66 ZAL 94.83 ZAP 32.14 ET$ 169.81 ZAE $0.67 (TE 175.0S ZAC 81.45 ETC 256.43 CLP 51.69

PLAN(TOCENTRIC C(_4IC

CS 10.254 Vt4L $.202 OLA Z0.41 RAL 190.77 RAO 6S67.4 VEL 11.474 PTH 1.99 VHP 5.420 DPA -2.46 RAp 175.15 ECC 1.1688

LNCH AZNTM LNCH TIHE L-I TIN( INJ LAT INJ LGNG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ Z LAT INJ 2 LON6

90.00 15 21 29 2762.06 -28.03 79.06 48.24 94.19 16 7 31 2162.1 -27.16 70.50

90.00 9 11 51 4016.01 -3.87 161.68 43.44 62.2S 10 18 47 3416.0 -9.54 154.9S

100.00 16 $6 9 2456.85 -29.32 56.48 48.11 96.11 17 37 5 1856.8 -28.16 47.86

lOO.OO 10 19 53 3796.46 -4.73 144.92 42.82 60.4S 11 23 9 3196.5 -8.63 138.31

110.00 18"32 46 2|$4.$$ -32.54 32.95 47.54 101.08 19 8 41 1S54.5 -30.68 24.23

110.00 10 59 45 3671.53 -1.96 133.73 41.10 55.87 12 D 56 3071.5 -6.43 127.49

DIFFERENTIAL CORRECTIONS N|O-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9765 TEA 2.2072 TC-20.$762 BAU 2.?933 SGT14161.T SGR 623.9 $63 591.4 ST 3776.1 SR 490.1 SS $27.6

RDE .2659 ERA .2055 RC$ -.1680 FAU .10942 RRT .5347 RRF .5094 RTF .9608 CRT .g902 CR$ -.$936 CST -.6819

FOE .2429 FRA 1.7884 FC3-9.2387 BSP 49517 S6B14175.5 R23 -.0060 R13 .9608 LSA 3824.3 MSA 388.T SSA 40.$

gDE 1.9944 BRA 2.2168 8C320.3769 FSP lg21 S6114165.6 SG2 528.? THA 1.36 EL1 3807.2 EL2 67.9 ALF T.31
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JPI- TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH OATE DEC 18 1904 FLIGHT TIME 380.00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC CC_41C

RL 147.19 LAL .00 LOt. 86.12 VL

RP 206.69 LAP -1.84 LOP 326.20 VF

RC 327.742 GL 22.49 GP -5.51 ZAL

PLANETOCENTRIC CO_IC

C$ 1D.316 YHL 3.222

LNCH AZMTM LNCH TIME

90.00 15 40 23

90.00 9 4 58

100.00 17 13 40

rOD.DO 10 14 22

110.00 18 47 44

110.00 10 56 47

DIFFERENTIAL CORRECTIONS

TOE 1.8488 TRA 2.4110 TC-20.4279 BAU 2.8174

ROE .2632 RRA .2059 RC3 -.1283 FAU .10393

FOE .1366 FRA 1.8032 FC3-8.7218 BSP 49964

BOE 1.8678 8RA 2.4197 80320.4283 FSP 1845

OISTANCE 821.445 EARTH TO MARS

33.239 GAL -.88 AZL 87.88 HCA 240.10 SMA 190.01ECC .22584 INC 2.1185 Vt 30.269

24.175 GAP -12.03 AZP 91.06 TAL 355.23 TAp 235,33 RCA 147.10 APO 232.92 V2 26.471

g6.62 ZAP 31.62 ETS 169.83 ZAE 49.85 ETE 175.05 ZAC 81,75 ETC 256.38 CLP 31.18

OLA 19.28 RAL 192.27 RAD 6567.4 VEL 11.478 PTH 1.99 VHP 5.491DpA -2.84 RAP 175.89 ECC 1.1898

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2715.58 -27.75 75.69 49.41 95.86 16 25 58 2115.6 -26.65 67.19

4064.92 -4.31 164.43 44.67 61.99 10 12 43 3464.9 -8.02 157.72

2414.76 -28.97 53.39 49.25 97.69 17 53 55 1814.8 -27.61 44.86

3840.98 -3.23 147.38 44.08 60.27 11 1_ 23 3241.0 -7.17 140.80

2120.46 -32.07 30.40 48.61 102.52 19 23 4 1520.5 -30.01 21.79

3708.04 -.56 135.63 42.41 55.82 11 58 35 3108.0 -5.05 129.41

MID-COURSE ExECuTION ACCURACY C_SIT DETERMINATION ACCURACY

SG714276.9 8DR 618.1SG3 567.1 ST 3591.7 SR 487.3 SS 509.0

RRT .5003 RRF .4732 RTF .9601 CRT .9832 CRS -.4817 CST -.6187

S_14290,2 R23 -.0090 R13 .9601 LSA 3637.3 USA 406.9 SSA 40.5

80114280.2 802 535.1THA 1.24 ELI 3623.6 EL2 88.1ALF 7.60

LAUNCH DATE DEC 18 1964 FLIGHT TIME 382.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC C_IC

RL 147.19 LAL .00 LOt. 86.12 VL

RP 206.84 LAp -1.83 LOP 327.46 VP

RE 328.502 GL 22.04 GP -5.38 ZAL

PLAN(TOCENTR|C COliC

C3 10.400 VHL 3.225 DLA

LNCH AZMTH LNCH TINIE L-I TIME INJ bAT

90.00 15 58 40 2671.23 -27.40

90.00 8 58 44 4112.55 -2.78

100.00 17 30 43 2374.26 -28.57

tOO.OO 10 9 20 3684.75 -1.75

110.00 19 2 29 2087.25 -31.55

110.00 10 54 5 3744.53 .83

DIFFERENTIAL CORRECTIC_i$

TOE 1.7206 TRA 2.8233 TC-20.4542 8AU 2.8413

ROE .2655 RRA .2062 RC5 -.0904 FAU .09855

FOE .0794 FRA 1.8170 FC3-8.2032 BSP 50404

80E 1.7410 8RA 2.6514 80320.4344 FSP 1767

DISTANCE 825.828 EARTH TO MARS

33.248 GAL -1.05 AZL 87.91 HCA 241.36 SMA 190.16 ECC .22667 INC 2.0863 vt 30.269

24.194 GAP -12.11 AZP 91.00 TAt. 354.29 TAp 235.66 RCA 147.05 APO 233.26 V2 26.477

98.42 ZAP 31.10 ET8 169.86 ZAE 49.04 ETE 175.04 ZAC 82.05 ETC 256.33 CLP 30.68

18.11 RAL 193.76 RAD 6567.4 VEL 11.480 pTH 2.00 VHP 5.562 DpA -2.85 RAP 176.64 ECC 1.1712

|NJ LC_IG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

72.49 50.61 97.42 16 43 11 2071.2 -26.09 64.07

167.10 45.98 61.81 l0 7 17 3512.6 -6.53 160.43

50.45 50.42 99.19 18 10 19 1774.3 -27.00 42.00

149.78 45.41 60.15 11 14 5 3284.8 -5.71 143.23

27.95 49.71 103.89 19 37 16 1487.3 -29.32 19.45

137.54 43.79 55.83 11 56 30 3144.5 -3.66 131.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14390.8 SGR 612.0 803 543.4 ST 3415.4 3R 485.7 SS 500.2

RRT .4856 RRF .4376 RTF .9593 CRT .9723 CRS -.3652 CST -.3606

8_AJ14403.9 R23 -.0110 R13 .9593 LSA 3459.4 NSA 427.1 SSA 40.5

S0114393.7 802 541.5 THA 1.14 ELI 3448.0 EL2 112.6 ALF 7.88

LAUNCH OATE DEC 18 1964 FLIGHT TIME 384.00 ARRIVAL OAT[ JAN 8 1966

HELIOCENTRIC CONIC 01STANCE 830.209 EARTH

RL 147.19 LAL .00 LOL 86.12 VL 33.256 GAL -1.23 AZL 87.95 HCA 242.63 SMA 190.31ECC .2275§ INC

RP 200.79 LAP -1.82 LOP 528.73 VP 24.212 GAP -12.19 AZP 90.94 TAL 353.34 TAp 235.97 RCA 147.01 APO

RC 329.378 GL 21.58 GP -5.25 ZAL 100.25 ZAp 30.60 ET8 169._8 ZAE 48.23 ETE 173.04 ZAC 82.34 ETC

PLANETOCENTR|C COMIC

C3 10.308 VHL 3.242 DLA 18.94 RAL 195.30 RA0 6567.4 VEL 11.485 PTH 2.00 VHP 5.635 DpA -3.94 RAp 177.40 ECC 1.1729

LNCN AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T]N ]NJ 2 LAT [NJ 2 LONG

90.00 16 lS 25 2628.74 -26.99 69.45 51.84 98.90 17 O 14 2028.7 -25.49 61.10

90.OO 8 53 4 4159.19 -1.28 169.70 47.55 61.71 10 2 23 3559.2 -5.05 163.06

tOO.OO 17 47 26 2335.21 -28.11 47.64 51.63 100.60 18 26 22 1735.2 -26.56 39.28

100.00 10 4 43 3927.95 -.29 152.15 46.80 60.11 11 10 11 3327.9 -4.26 145.62

110.00 19 17 2 2034.90 -31.00 25.59 50.87 105.18 19 51 17 1454.9 -28.61 17.21

110.00 10 51 37 3781.03 2.23 139.44 45.23 55.88 11 54 38 3181.0 -2.27 133.24

OIFFERENTIAL CCRRECTION9 HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SG714499.7 SGR 607.0 803 519.9 ST 3245.0 SR 484.8 89 498.3

RRT .4307 RRF .4015 RTF .9583 CRT .955g CRS -.2432 CST -.3068

90814512.4 R23 -.0131 R13 .9583 LSA 3287.7 USA 450.5 SSA 40.4

80114502.0 802 547.7 THA 1.03 EL1 3278.0 EL2 140.9 ALF 8.14

TOE 1.5892 TRA 2.8426 TC-20.3913 8AU 2.8645

ROE .2GGG RRA .2002 RC3 -.0544 FAU .09325

FOE .0058 FRA 1.8267 FC5-7.6831 854 = 50866

BOE 1.6114 BRA 2.8500 60320.3914 FSP 1694

TO MARS

2.0549 vl 30.269

233.61 V2 26.483

256.29 CLP 30.19

LAUNCH DATE DEC 18 1964 FLIGHT TIM( 386.00 ARRIVAL DATE JAN 8 1968

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 206.75 LAp -1.82

RE 550.190 GL 21.11

PLAN(TOCENTRIC CONIC

C3 10.639 VHL 3.262

LNCM AZMTH LNCH TIME

90.00 16 53 43

90.00 8 47 52

100.00 18 3 47

100.00 10 0 29

110.00 19 51 23

110.00 10 49 22

DIFFERENTIAL CORRECTIONS

TOE 1.4561 TRA 3.0693 TC-20.30§0 8AU 2.8880

flOE .2686 RRA .2037 RC3 -.0204 FAU .08809

FOE -.0593 FRA 1.8510 FC3-7.1683 96P 51313

BDE 1.4807 ORA 3.0761 BC320.5050 F�P 1622

DISTANCE 834.588 EARTH

LOt. 86.12 VL 33.264 GAL -1.42 AZL 87.98 HCA 243.90 SHA 190.46 ECC .22847 INC

LOP 330.00 VP 24.229 GAP -12.28 AZP 90.89 TAt. 352.57 TAP 236.27 RCA 146,95 APO

GP -5.13 ZAL 102.09 ZkP 30.11 ETS 169.90 ZAE 47.44 ETE 175.03 ZAC 82.63 ETC

TO MARS

2.0241 vl 30.269

233.98 V2 26.488

256.24 CLP 29.71

DLA 15.77 RAL 196.82 RAO 6567.4 VEL 11.490 PTH 2.00 VHp 5.708 DPA -5.26 RAp 178.17 ECC 1.1751

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2587.93 -26.55 66.55 53.11 100.28 17 16 51 1987.9 -24.84 58.29

4205.04 .20 172.26 48.80 61.68 9 57 57 3605.0 -3.59 165.63

2297.50 -27.61 44.95 52.88 101.94 18 42 4 1697.5 -25.69 36.68

3970.69 1.16 154.50 48.26 60.13 11 6 40 5370.7 -2.82 147.98

2023.40 -30.42 25.32 52.07 106.41 20 5 7 1423.4 -27.87 15.05

3817.56 5.62 141.35 46.73 55.99 11 53 0 3217.6 -.87 135.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

80714607.5 SGR 603.1 803 496.7 ST 3086.3 8R 485.0 SS 501.9

RRT .3958 RRF .3657 RTF .9574 CRT .9327 CRS -.1293 CST -.4694

90814620.0 R23 -.0149 R13 .9574 LSA 3128.2 MSA 474.7 8SA 40.1

86114609.5 SG2 555.7 THA .94 EL1 3119.4 EL2 173.1 ALF 8.36

2230



JPLTR32-503 EARTH--MOONTRAJECTORII=S.196449

LAUNCH DATE DEC 18 1964 FLIGHT TliA( 388.00 ARRIVAL DATE JAN 10 1966

HELIOCEMTR|C CONIC

RL 147.19 LAL .OO

RP ZD6.71 LAP -1.81

RC S31.OO0 GL 20.62

PLANE TOCEMTR l C C_IC

CS |D.793 VNL 3.296

LNCH AZIATM LNCH TIM(

90.00 16 50 37

90.00 8 43 4

IO0.00 18 19 48

100.O0 g SG 35

110.00 19 45 33

110.00 10 47 19

DIFFERENTIAL C_RRECT I ORS

TDE 1.3198 TRA 3.30_ TC-20.1737 BAU 2.9118

ROE .2712 RRA .2049 NC3 .0115 FAU .08304

FDE -.1223 FRA 1.8350 FC_-6.GS93 BSP 51756

BOE 1.3474 BRA 3.3100 0C3_0.1757 FSP 1554

DISTANCE 639.963 EARTH TO MARS

LOL 86.12 VL 33.273 GAL -1.60 AZL 88.01 HCA 245.17 SMA 190.82 ECC .22944 INC 1.9940 Vt 30.289

LOP $31.27 VP 24.245 GAP -12.36 AZP 90.84 TAL 351.40 TAp 236.56 RCA 146.88 APO 234.$5 V2 26.492

GP -5.01 ZAL 103.94 ZkP 29.63 ITS 169.92 ZAE 46.66 ETE 175.02 ZAC 82.92 ETC 256.29 CLP 29.24

DLA 14.59 RAL 198.33 RAD 6567.4 VEL 11.497 PTH 2.00 VHP 5.782 DpA -3.48 RAp 178.94 (CC 1.1777

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TEN INJ 2 LAT INJ 2 LONG

2549.65 -26.02 63.79 54.42 101.57 17 33 6 1948.6 -24.17 55.61

4250.25 1.66 174.78 50,31 61.73 9 53 54 3650.5 -2.13 168.16

2261.07 -27.07 42.38 54.16 103.19 19 ST 29 1661.1 -24.99 34.20

4013.07 2.60 156.83 49.79 60.21 11 3 28 3413.1 -1.39 150.$0

1992.76 -29.$1 21.14 53.31 107.56 20 13 45 1392.8 -27.12 12.99

3354.13 5.01 143.27 46.29 56.14 11 51 33 3254.1 .$3 137.05

M|O-COURS[ EX(CUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

_T14714.1 SGR 600.0 SG3 474.1 67 2940.2 SR 483.7 $S 510.6

RRT ._09 _ .3298 RTF .9561 CRT .9006 CRS -.0179 CST -.4429

S¢dS|4726.$ R23 -.0199 R13 .9561 LSA 2981.2 MSA 502.5 SSA 39.7

$6114713.7 $62 559.5 THA .84 EL1 2972.7 EL2 208.8 ALF 8.50

LAUNCH DATE DEC 18 1964 FLIGHT TIM( 390.00 ARRIVAL DATE JAM 12 1966

HELIOCENTRIC CCNIC 01STANCE 843.335 EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 33.281 6AL -1.79 AZL U.04 H_k 246.44 SNA 190.77 ECC .25047 INC 1.9645 vt 30.269

RP 208.69 LAP -1.80 LOP 332.54 VP 24.259 SAP -12.45 AZP 90.79 TAL 350.41 TAP 236.84 RCA 146.80 APO 234.74 V2 26.494

RC $31.806 GL 20.13 GP -4.90 ZAL 105.90 ZAP 29.17 (79 169.95 ZAI[ 45.89 ETE 173.01 ZAC 83.21 ETC 256.15 CLP 28.79

pLAN(TOCENTMIC CCUlC

C3 10.978 VHL 3.313 OLA 13.41 RAL 199.85 RAO 6367.4 VI[L

LNCH AZ14TH LI_H TIN( L-I TIN( INJ LAT INJ LONG |NJ

00.00 17 T 6 2510.62 -25.48

90.00 8 38 33 4294.96 3.10

100.00 19 35 30 2Z23.83 -26.50

100.00 9 52 57 4055.15 4.02

110.00 19 59 31 1962.99 -29.18

110.00 10 45 26 3690.78 6.40

DIFFERENTIAL CORRECTIONS

TOE _.1837 TRA 3.5454 TC-20.0011 BAU 2.9354

R0E .2747 flRA .2037 RC3 .0410 FAU .07813

FDE -.1787 FRA 1.8307 FC3-6.1616 BSP 52190

BIDE 1.2152 BRA 3.5512 SC320.0011 FSP 1484

11.505 PTH 2.00 VHp 5.858 DpA -3.72 RAP 179.73 ECC 1.1807

RT AS(: |NJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

61.15 55.?7 102.79 17 48 59 1910.8 -23.47 53.06

177.28 51.88 61.84 9 50 13 3695.D -.69 170.65

39.92 55.49 104.36 19 12 36 1625.9 -24.27 31.83

159.14 51.37 60.35 11 0 33 $455.1 .04 152.61

19.06 54.60 108.65 20 32 14 1563.0 -26.35 11.O1

145.20 49.90 56.35 11 SO 17 3290.8 1.93 138.96

MID-COURSE EEI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14818.2 Sat 597.9 SG3 451.9 ST 2814.8 SR 487.3 SS 521.5

RRT .3267 W .2949 RTF .9548 CRT .8584 CRS .0781CST -.43TT

_14030.3 R23 -.0105 R13 .9549 LSA 2854.9 MSA 529.R SSA 39.1

$4;114019.5 S_ 365.1 THA .76 ELI 2346.0 EL2 247.3 ALF 8.52

LAUNCH DATE DEC 18 1964 FLIGHT TIM( $92.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC CONIC

RL 147.19 LAL .O0

RP 208.68 LAP -1.T9

RE 332.808 GL 19.63

PLANETOCENTRlC CONIC

C3 11.186 VHL S.$45

LNCH AZ14TH LNCH TIME

gO.DO I? 23 19

90.DO 8 34 31

tO0.OO 18 SO 55

tOO.DO g 4g 36

110.00 20 13 17

110.00 10 43 43

DIFFERENTIAL CT]RRECTIONS

TOE I.OASG TRA 3.7954 TC-19.7826 BAU 2.9390

RDE .2789 RRA .2021RC3 .0686 FAU .07325

FOE -.2286 FRA 1.8243 FC3-5.6664 OSP 52645

BOE 1.O822 BRA 3.8008 6C319.7827 FSP 1417

DISTANCE 847.703 EARTH TO MARS

LOt. 86.12 VL 33.290 ;AL -1.99 AZL 88.06 HCA 247.71 SMA 190.93 ECC .23154 INC 1.9355 vl $0.269

LOP 333.81VP 24.273 GAP -12.54 A ZP 90.73 TAL 349.40 TAp 237.11RCA 14S.72 APO 235.13 V2 26.496

GP -4.79 ZAL 107.88 ZAP 28.71 ITS 169.g4 ZAE 45.13 ETE tTS.OO ZAC 83.49 ETC 256.11CLP 28.34

DLA 12.23 RAL 201.38 RAD 6567.4 VEL 11.514 PTH 2.01VHp 5.934 DpA -3.96 RAP 190.52 ECC 1.1841

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2474.37 -24.91 58.63 57.15 103.92 18 4 $3 1874.4 -22.75 50.63

4339.22 4.52 179.76 53.51 62.02 9 46 50 3739.2 .74 173.12

2191.86 -25.90 37.56 56.86 103.46 19 27 27 1591.9 -23.53 29.57

4096.96 5.42 181.45 53.01 60.56 10 57 $3 3497.0 1.46 154.91

1934.12 -28.53 17.06 55.93 109.68 20 43 31 1334.1 -25.58 9.12

3927.46 7.77 147.15 51.57 56.61 11 49 11 3327.5 3.33 140.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT14919.8 SGR 596.5 SG3 429.9 ST 2710.8 SR 489.5 SS 534.5

RRT .2926 RRF .2598 RTF .9531 CRT .8044 CRS .1873 CST -.4452

ST_14931.7 R23 -.0203 R13 .9531 LSA 2749.6 MSA 558.6 SSA 38.4

S6114920.8 $62 570.4 THA .67 ELI 2739.6 EL2 287.8 ALF 8.SG

LAUNCH DATE DEC 18 1964 FLIGHT TIME 394.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC CONIC DISTANCE 952.066 EARTH TO MARS

RL 147.19 LAL .DO LOL 86.12 VL 33.298 6AL -2.18 AZL 88.0t) HCA 248.97 SNA 191.08 ECC .23268 1NC 1.9071 vl 30.269

RP 209.67 LAp -1.79 LOP 333.08 V1P 24.285 GAP -12.63 AZP 90.68 Tlq_ 348.39 TAp 237.36 RCA 146.62 APO 235.54 v2 26.49?

tiC $35.409 &L 19.12 r_P -4.69 ZAL 109.53 ZAP _8.26 ITS 169.95 Zk( 44.39 ETE 174.99 ZAC 83.77 [TC 256.08 CLP 27.90

PLAN(TOCENTRIC CONIC

CS 11.428 VHL 3.380 DLA 11.05 RAL 202.86 RAD 6567.4 VEL 11.525 PTH 2.01VHp 6.012 DpA -4.22 RAP 181.32 (CC 1.1801

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.OO IT 39 10 2439.26 -24.31 56.23 58.59 104.99 18 19 49 1839.3 -22.02 48.31

90.00 8 30 40 4383.09 5.91 182.23 55.20 62.26 9 43 43 3783.1 2.15 175.57

100.OO 19 6 3 2159.04 -25.29 35.32 58.28 106.49 19 42 2 1559.0 -22.79 27.41

tOO.00 g 46 28 4138.55 6.81 163.76 54.71 60.82 10 55 27 3538.5 2.87 157.19

110.00 20 26 51 1906.18 -27.88 15.15 57.31 110.63 20 $8 37 1306.2 -24.81 7.31

119.00 10 42 g 3964.13 9.15 149.11 53.29 56,92 11 48 13 3364.2 4.73 142.80

OIFFERENTIAL C_RRECTIONS RID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE .9066 TRA 4.0519 TC-19.5292 BAU 2.9836 SGT15021.7 SGR 393.9 3G3 408.3 ST 2831.4 SIR 492.3 SS 547.3

RDE .2840 RRA .2000 RCS .0937 FAU .06837 RRT .2392 RRF .2235 RTF .9513 CRT .7382 CRS .2444 CST -.4664

FDE -.2?45 FRA 1.8133 FC3-S.1947 BSP 33086 SG913033.5 R23 -.0222 R13 .9513 LSA 2666.7 HSA 385.4 SSA 37.6

BDE .9501BRA 4.OS65 SC319.$294 FSP 1352 S6113022.5 SG2 575,4 THA .sg ELI 2636.8 EL2 328.g ALF 7.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 18 1964 FLIGHT TIME 396.00 ARRIVAL DATE JAN 18 1966

HELIC_ENTRIC CONIC

RL 147.19 LAL .00

RP 20G.GT LAP -1.77

RC 334.204 GL 18.61

PLANETOCENTRIC CONIC

CS 11.697 VHL 3.420

LNCH AZMTH LNCH TIME

90.00 17 54 42

90.00 8 27 5

100.00 19 20 55

100.00 9 43 33

110.D0 20 40 14

110.00 10 40 43

DIFFERENTIAL O3RRECTIOtAS

TOE .7662 TRA 4.3168 TC-19.2330 SAU 3.0078

ROE .2897 RRA .1976 RC3 .1166 FAU .06396

FOE -.3162 FRA 1.7992 FC3-4.7334 85P 53474

ODE .8192 BRA 4.3213 8C319.2333 FSP 1288

DISTANCE 856.423 EARTH TO MARS

66.12 VL 33.307 GAL -2.39 AZL 68.12 HCA 250.24 SMA 191.24 ECC .23387 INC 1.8791 vl 30.269LOt.

LOP 336.39 VP 24.297 GAP -12.72 AZP 90.64 TAL 347.36 TAp 237.61 RCA 146.51 Apo 235.96 V2 26.497

GP -4.59 ZAL 121.39 ZAP 27.83 (TS 169.96 ZA( 43.64 ETE 174.98 ZAC 84.05 (TC 256.04 CLP 27.48

DLA 9.88 RAL 204.36 RAG 6567.4 VEL 11.536 PTH 2.01 VHP 6.091 OpA -4.48 RAp 182.12 ECC 1.1925

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2403.46 -23.70 53.95 60.05 105.97 16 34 47 1805.5 -21.28 46.11

4426.62 7.29 184.69 56.94 62.56 9 40 52 3826.6 3.55 178.00

2127.39 -24.66 33.18 59.73 107.45 19 56 22 1527.4 -22.04 25.36

4179.92 8.17 166.07 56.46 61.15 10 53 13 3579.9 4.26 159.47

1879.17 -27.22 13.33 58.72 111.53 21 11 33 1279.2 -24.05 5.59

4000.91 10.50 151.08 55.06 57.28 11 47 24 3400.9 6.12 144.74

MID-COURSE ExECUT|ON ACCURACY ORBIT OETERMINATION ACCURACY

SG715119.6 8GR 595.7 3G3 387.6 ST 2579.3 SR 495.7 SS 560.0

RRT .2295 RRF .1919 flTF .9491 CRT .6601 CRS .3124 CST -.5027

SG815131.5 R23 -.0241 R13 .9491 LSA 2615.2 MSA 609.6 SSA 36.7

86115120.4 962 580.2 THA .§1 ELI 2600.4 EL2 369.3 ALF 7.38

LAUNCH DATE DEC 18 1964 FLIGHT TII4E 398.00 ARRIVAL DATE JAN 20 1966

HELIOCENTRIC C.(:NIC

RL 147.19 LAL .00

RP 206.68 LAp -1.76

RC 334.998 GL 18.09

PLAN(TOCENTRIC C_IC

C3 11_999 VHL 3.464

LNCH AZMTH LNCH TIME

90.00 18 9 55

90.00 8 23 43

100.00 19 35 30

100.00 9 40 50

110.00 20 53 24

110.00 10 39 25

DIFFERENTIAL C(:RRECTIOIMS

TOE .6256 TRA 4.5889 TC-18.9043 BAU 3.0327

ROE .2962 RRA .1949 RC3 .1370 FAU .05930

FOE -.3529 FRA 1.7805 FC3-4.2930 BSP 53873

ODE .6922 ORA 4.5930 BC318.9048 FSP 1222

DISTANCE 860.775 EARTH TO MARS

LOL 86.12 VL 33.315 GAL -2.59 AZL 68.15 HCA 251.51 SMA 191.39 ECC .23312 INC 1.8316 vl 30.269

LOP 337.62 VP 24.307 GAP -12.82 AZP 90.39 TAL 346.32 TAP 237.84 RCA 146.40 APO 236.39 V2 26.495

GP -4.49 ZAL 113.24 ZAp 27.41 ET8 169.96 ZA[ 42.91 ETE 174.96 ZAC 84.33 ETC 236.00 CLP 27.06

OLA 9.71 RAL 205.83 RAO 6567.5 VEL 11.549 PTH 2.02 VHP 6.171 DPA -4.73 RAP 182.94 ECC 1.1975

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2372.93 -23.07 51.77 61.35 106.89 18 49 28 1772.9 -20.34 44.01

4469.83 6.63 187.15 58.74 62.93 9 38 13 3869.8 4.94 180.42

2096_93 -24.02 31.14 61.22 108.35 20 10 27 1496.9 -21.29 23.41

4221.08 9.32 168.39 58.27 61.53 10 31 11 3621.1 3.64 161.74

1833.14 -26.35 11.59 60.18 112.36 21 24 17 1233.1 -23.29 3.95

4037.63 11.e3 153.08 56.88 37.70 11 46 43 3437.6 7.30 146.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT13217.2 $GR 596.1 863 367.2 3T 2553.7 SR 499.7 SS 571.1

RRT .1947 RRF .1589 RTF .9467 CRT .3723 CR8 .3715 CST -.5443

SGB15226.S R23 -.0262 R13 .9467 LSA 2590.4 MSA 629.2 SSA 35.7

96115217.6 SG2 564.7 THA .44 EL1 2572.1 EL2 407.0 ALF 6.53

L4UNCH DATE DEC 18 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 22 1966

HELIOCENTRIC CONIC DISTANCE 865.120 EARTH TO MARS

RL 147.18 LAL .O0 LOL. 66.12 VL 33.324 GAL -2.80 AZL 88.18 HCA 232.78 SMA 191.35 ECC .23643 1NC 1.8243 vl 30.269

RP 206.70 LAP -1.74 LOP 338.89 Vp 24.316 GAP -12.91 AZP 90.54 TAL 345.27 TAp 238.05 RCA 146.26 Apo 236.84 ¥2 26.493

RC $35.784 GL 17.36 GP -4.40 ZAL 115.09 ZAP 26.99 ET$ 169.97 ZAE 42.19 ETE 174.95 ZAC 84.61 ETC 255.97 CLP 26.66

PLANETOCENTRIC CONIC

CS 12.SS3 VHL 3.512 OLA 7.36 RAL 207.33 RA0 6567.5 VEL 11.564 PTH 2.02 VHP 6.252 DPA -5.03 RAp 183.76 ECC 1.2030

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 18 24 32 2341.71 -22.44 49.70 63.09 107.74 19 3 53 1741.7 -19.80 42.02

90.00 8 20 $4 4512.73 9.95 189.61 60.59 63.35 g 33 47 3912.7 6.30 182.84

100.00 19 49 50 2067.64 -23.38 29.20 62.75 109.17 20 24 18 1467.6 -20.55 21.53

100.00 9 38 17 4262.04 10.84 170.71 60.13 61.97 10 49 19 3662.0 7.01 164.02

110.00 21 6 22 1628.11 -25.89 9.94 61.68 113.14 21 36 51 1228.1 -22.54 2.40

110.00 10 38 14 4074.33 13.17 155.09 38.73 58.17 11 46 8 3474.3 8.87 148.64

DIFFERENTIAL _RECTIOtA$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4847 TRA 4.8690 TC-18.5433 BAU 3.0580 $GT13312.9 8GR 397.0 563 347.2 ST 2560.6 SR 504.1 SS 580.2

ROE .S035 RflA .1916 tiC3 .1554 FAU .05512 RRT .1636 RRF .1270 RTF .9439 CRT .4785 CRS .4227 CST -.5898

FOE -.3646 FRA 1.7561 FC$-3.8666 8SP 54279 $6815324.6 R23 -.0280 R13 .9439 LSA 2594.7 MSA 643.3 $SA 34.6

BOE .3719 8RA 4.8728 8C318.5439 FSP 1160 $6115313.2 $62 589.0 THA .37 EL1 2372.3 ELI 440.7 ALF 5.54

LAUNCH DATE DEC 18 I964 FLIGHT TINE 402.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC C(3NIC

RL 147.19 LAL .00

RP 206.73 LAP -1.73

RC 358.567 GL 17.04

PLAN(TOCENTRIC CONIC

C3 12.705-_fHL 3.564

LNCH AZMTH LNCH TIN(

90.00 16 39 30

90.00 8 17 37

100.00 20 3 54

100.00 9 35 54

110.00 91 19 8

110.00 10 37 10

DIFFERENTIAL CCRRECTION$

TOE .3446 TRA 3.1578 TC-18.1507 OAU 3.0832

ROE .3115 RRA .1879 RC3 .1715 FAU .05083

FDE -.4124 FRA 1.7317 FC3-3.4635 B8P 54694

SO( .4645 BRA 5.1613 BC318.1515 FSP 1100

DISTANCE 869.458 EARTH TO MARS

LOL 86.12 VL 33.333 GAL -3.01 AZI- 86.20 HCA 254.05 SMA 191.71 ECC .23780 INC 1.7978 Vl 30.269

LOP 340.16 VP 24.324 GAP -13.02 AZP 90.49 TAL 344.21 TAp 238.26 RCA 146.12 APO 237.30 V2 26.490

GP -4.32 ZAL 116.92 ZAP 26.59 ET8 169.97 ZAE 41.48 ETE 174.93 ZAC 84.88 ETC 253.94 CLP 26.26

DLA 6.42 RAL 208.79 RAD 6567.3 VEL 11.580 PTH 2.03 VHP 6.334 DpA -5.32 RAP 184.59 ECC 1.2091

L-I TIME INJ LAT INJ LONG INJ RT A$C IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2311.75 -21.80 47.73 64_67 108.53 19 18 2 1711.7 -19.07 40.12

4555.32 11.24 192.08 62.49 63.84 9 33 32 3955.3 7.64 185.23

2039.54 -22.74 27.36 64.32 109.94 20 37 54 1439.5 -19.82 19.78

4302.76 12.13 173.05 62.03 62.47 10 47 37 3702.8 8.33 166.30

1804.10 -25.24 8.38 63.22 113.85 21 49 12 1204.1 -21.80 .92

4110.96 14.48 157.13 80.67 58.69 11 45 41 3511.0 10.23 150.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15406.0 $GR 598.4 SO3 327.7 ST 2592.7 SR 508.9 SS 587.2

RRT .1336 RRF .0959 RTF .9405 CRT .3821 CR$ .4660 CST -.6344

86815417.6 R23 -.0302 R13 .9405 LSA 2626.7 MSA 652.0 SSk 3S.7

56115406.2 962 593.0 THA .30 ELI 2600.2 EL2 469.0 ALF 4.43

2232



JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. !, 1964)

LA#CH DATE DIE 18 1964 FLIGHT TIN[ 404.00 ARRIVAL DATE JAN Zt 1|64

HELIOC(mTRIC CONIC DISTANCE i76.788 EARTH TO MARS

RL 147.19 LAL .DO LOL 86.12 YL 33.341 GAL -3.Z$ AZL 48.83 HCA 255.32 _4A 181.67 ECC .23824 INC 1.7714 vl SO.Z49

RP 204.77 LAP -1.71 LOP 341.43 VP 24.331 GAP -13.12 AZP 90.45 TAL 348.14 TAp 238.45 RCA 145.97 APO 237.77 VZ 26.485

RC 387.346 GL 16.51GP -4.23 ZAL 1_8.73 ZAP 26.19 ITS 169.97 ZA( 40.78 ET[ 174.91 ZAC 85.16 (TC 255.92 CLP 25.87

PLANET_EN•RIC CONIC

C3 18.116 VHL 3.SZl DLA 5.29 RAL 210.24 RAD 6567.5 V(L 11.587 PTH 2.03 VHp 6.417 OPA -5.61 RAP 185.42 [CC 1.Z158

LNCH A_4TH LNCH TIN( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A_4TH ]NJ TIN( PO CST TIN INJ Z LAT INJ Z LONG

SO.DO 18 56 52 Z283.04 -21.17 45.86 66.29 1OR.Z6 19 31 56 1683.0 -18.35 38.33

90.00 8 14 50 4597.81 12.50 194.53 64.44 $4.38 9 31ZT 3R97.6 8.95 187.66

100.00 ZO 1• 45 EOtZ.S2 -Z2.11 Z5.61 65.9Z 110.65 ZO 51 15 1412.6 -19.10 18.$1

100.00 9 33 40 4543.2? 13.39 173.39 63.98 83.02 10 48 4 3743.3 9.67 168.58

110.00 21 31 41 1•81.13 -24.80 6.91 64.79 114.52 22 1 22 1181.1 -21.08 $59.52

110.00 10 36 lZ 4147.32 15.76 139.19 62.64 59.27 11 45 19 3547.5 11.57 152.59

DIFFERENTIAL COERECTION8 MIDoCOUR_[ EXECUTION ACCURACY ONgIT DETERNINATION ACCURACy

TDE .2047 TRA 5.4543 TC017.7346 BAU 3.109E SG715498.E SiR 600.0 SG3 308.6 ST 2648.4 SR 514.1 S8 591.4

ROE .3202 RRA .1839 RC3 .1853 FAU .04664 RRT .1043 RRF .DIS• RTF .9387 CRT .2867 CRS .50•8 CST -.6767

FOE -.465T FRA 1.T015 FC3-3.0794 BSP 35069 $C_15509.8 RE3 -.0323 R13 .9367 LEA ZGBZ.8 MSA 655.4 SEA 32.7

BO( .3000 BItA 5.4874 BC317.7330 FJP 103l S6115498.$ _ 31_.8 THA .23 ELI 2632.6 (L2 491.8 ALF 3.30

LAUNCH DATE DEC 18 1SHE4 FLIGHT TIN[ 406.00 ARRIVAL DATE JAN 28 1966

HELIOCENTRIC CGNIC

RL 147.19 LAL .00

RF 206.81 LAP -1.70

RC $38.120 GL 15.98

PLAN[TOCENTRIC CONIC

C3 13.500 VHL 3.1_2 DLA

LNCH AZMTH LNCH TIN[ L-I TINS INJ LAT

90.00 19 • 58 Z233.80 -20.54

90.00 8 12 12 4639.60 13.72

100.00 20 31 19 1986.90 -21.48

100.00 8 31 35 4383.53 14.62

110.00 21 44 1 1759.23 -23.98

110.00 10 35 20 4183.97 17.02

DIFFERENTIAL C(:RRECTION8

.0830 TRA 5.7578 TC-17.21)$1BAU 3.1362

RDE .3285 I_A .1793 RC3 .1975 FAU .04255

FOE -.4587 FRA 1.6664 FC3-2.7169 BSP 55433

BIDE .3350 BRA 5.7606 8C317.3003 FSP 980

DISTANCE 878.110

LOL 86.12 VL 33.350 GAL -3.45 AZL 88.25 H_ 256.59 SNA

LOP 342.70 VP 24.337 GAP o13.23 AZP 90.41 TAL 342.05 TAp

r_P -4.16 ZAL 120.53 ZAP 25.81 ET$ 169.98 ZAE 40.09 ETE

EARTH TO MARS

192.03 ECC .240_5 INC 1.7458 Vl 30.269

238.64 RCA 145.80 APO 238.26 VZ 26.480

174.89 ZAC 85.43 ETC 235.89 CLP 25.49

4,19 RAt. 211.68 RAD 6367.5 VI[L 11.617 PTH

INJ i.ONG INJ RT AS(: INJ AZNTH INJ TIN(

44.1_ 87.94 109.93 19 45 36

197,02 66.44 64.99 9 29 32

26.96 67.56 111.31 21 4 23

1TT.TS 68,99 63.64 10 44 39

5.51 66.40 115.13 22 13 20

161.L_ 64.65 59.90 11 45 4

RIO--COURSE EXECUTION ACCURACY

SG715589.0 _at 601.9 SG3 290.0

RRT .0758 RRF .0357 RTF .9621

$r_15600.6 R23 -.0352 R13 .9321

S8115588.1 S_ $00.2 •HA .17

2.04 VHP 6.502 DPA -5.91 RAP 186.27 ECC 1.2232

PO CST TIN INJ Z LAY INJ 2 LONG

1633.6 -17.64 36.62

4039.6 10.24 190.08

1386.9 -18.$9 16.32

$783.3 10.97 170.87

1159.2 -20.39 358.20

3584.0 12.89 154.59

ORBIT DETERMINATION ACCURACY

ST 2723.6 SIR 51R.S SS 593.7

CRY .1945 CRS .5448 CtT -.7188

LSA 2758.6 MSA 639.3 8SA $1.7

ELI 2725.6 EL2 509.3 ALF 2.20

LAUNCH DATE DEC 18 1964 FLIGHT TIN[ 408.00 ARRIVAL DATE JAN 30 1RS6

HELIOCENTRIC CONIC

RL 14T.19 LAL .DO

RP 206.87 LAp -1.68

$36.880 6L 15.46

PLAN_TOCEMTRIC CONIC

C3 14.047 VHL 3.748

LMCN AZNTM LNCH TIN(

90.00 19 21 47

RO.O0 8 9 44

100.00 20 44 $4

100.00 6 29 $8

110.00 21 56 8

110.00 10 34 33

DIFFERENTIAL CCNRECTION8

TDE -.0758 TRA 6.0709 TC-18.8464 BAU 3.1634

ROE .3366 RflA .1744 RC3 .2073 FAD .03857

FOE -.4724 FRA 1.6281 FC3.-2.3774 BSP 5380Q

ROE .$478 6RA 8.0734 $CS18.8447 FSP 921

DISTANCE 882.422 EARTH TO MARS

LOL 8E.12 VL 33.358 GAL -3.88 AZL 80.28 HCA 257.85 SNA 192.19 ECC .24233 INC 1.T195 Vt 30.269

LOP $48.86 VP 24.342 GAP -IS.34 AZP 90.36 TAL 340.95 TAp 238.81 RCA 145.62 APO 238.76 V2 26.474

GP -4.08 ZAL 122.30 2AP 25.43 ETS 169.96 Z_[ 38.40 EYE 174.66 ZAC 85.70 ETC 255.87 CLP 25.12

OLA 3.10 RAL 213.10 RAD 6367.8 v(L 11.638 PTH 2.04 VHp 6.588 DPA -6.21 RAP 187.12 (CC 1.2812

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN( I_0 CST TIN INJ 2 LAT INJ 2 LONG

2229.41 -19.93 42.42 69.62 110.55 19 58 56 1629.4 -16.95 35.01

4681.26 14.91 199.51 68.47 65.64 9 27 45 4081.3 11.50 192.49

1R62.37 -20.86 22.40 69.23 111.91 21 17 16 1362.4 -17.71 15.02

4423.58 15.82 180.12 68.03 64.30 10 48 21 3823.5 12.23 173.16

1738.39 -23.37 4.20 68.04 115.69 22 25 8 1138.4 -19.72 356.96

4220.27 18.25 163.36 86.7| 60.58 11 44 53 3620.3 14.19 156.60

MIO-_)URS( (xECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTIS$TR.2 S4R 604.1 SG3 272.0 ST 2816.3 SR 525.3 SS 592.5

RRT .0484 RID r .0072 RTF .9270 CRT .1093 CRS .5765 CST -.7466

SG815889.8 fl23 -.OST$ fl13 .9269 LEA 2851.6 NSA 651.4 SEA 30.7

S8115676.2 _ 603.4 •HA .11 EL1 2816.9 EL2 522.0 ALF 1.21

LAUNCH OAT( DEC 18 1964 FLIGHT TIN[ 410.00 ARRIVAL DATE FEB 1 1966

H(LIC_ENTRIC C_NIC

RL 147.19 LAL .00

RP 206.93 LAP -1.60

RC $30.637 GL 14.94

PLAN[T_ENTRIC CONIC

C3 14.378 VHL 3.818

LNCH AZNTH LN(H TIN( L-I TIN( INJ LAT

90.00 19 35 19 2204.47 -19.32

00.00 • 7 23 4722.80 16.05

100.00 20 57 345 1936.04 -20.26

100.00 9 27 47 4463.26 16.98

110.00 22 8 1 1718.65 -22.78

110.00 10 38 32 4250.43 1R.44

DIFFERENTIAL C¢ItRECTION6

TOE -.2138 TRA 6.3611 TC-16.3722 BAU 3.1911

ROE .3503 RRA .1691RC3 .2157 FAU .03468

FOE -.4832 FRA 1.5851 FC3-2.0384 6SP 56148

ROE .4104 BRA 6.5033 8C318.3736 F_P 864

DISTANCE 886.723 EARTH TO MARS

LOL 80.12 VL 33.36_ GAL -3.91AZL 08.31HCA 259.12 SNA 192.35 (CC .24398 INC 1.6940 vl 30.269

LOP 343.23 VP 24.345 GAP -13.45 AZP 90.32 TAL 339.84 TAp 238.96 RCA 145.42 APO 239.28 VZ 26.466

GP -4.01ZAL 124.05 ZAP 25.07 [TS 169.95 Z4( 38.7.3 (TE 174.84 ZAC 85.97 (TC 255.85 CLP 24.76

OLA 2.05 RAL 214.50 RAD 6567.6 V(L 11.660 PTH 2.05 VHP 6.676 DPA -6.53 RAP 187.97 ECC 1,2399

INJ _G INJ RT ASC INJ AZNTH ZNJ TIME

40.64 71.33 111.11 20 12 4

202.00 70.36 66.36 9 28 6

20.92 70.93 112.46 21 29 55

162.50 70.12 65.02 10 42 11

2.97 69.70 116.20 22 36 40

165.49 68.81 61.31 11 44 48

HID-COURSE EXECUTION ACCURACY

SGT13764.0 STIR 606.5 SG3 254.3

RRT .0218 RRF -.0209 RTF .9207

S6815773.7 R23 -.0410 R13 .9207

S6115764.0 SG2 606.4 THA .05

PO CST TIM INJ 2 LAY INJ 2 L(_

1604.5 -16.28 33.49

4122.6 12.72 194.91

1339.0 -17.04 13.61

3863.3 13.47 175.46

1118.6 -19.07 355.79

$656.4 15.46 158.63

ORBIT DETERt41NATION ACCURACY

ST 2921.0 Sit 531.1 SS 588.8

CRY .0314 CRS .6059 CST -.7737

LEA 2936.9 MSA 643.7 SEA 29.7

EL1 2921.1 EL2 530.6 ALF .34

2233



JPLTR32-503 EARTH--MOONTRAJECTORIES.1964-69

LAUNCHDATE DEC 18 1964

HELIOCENTRIC CONIC

UL 147.19 LAL .00

RP 207.00 LAp -1.65

RC 340.420 GL 14.42

PLANETOCENTRIC COSMIC

C$ 15.154 VHL 3.893

LNCH AZMTH LNCH TIME

gO.D0 19 45 35

90.00 8 5 11

100.00 21 10 24

lOO.O0 9 26 4

110.00 22 19 41

110.00 10 33 15

FLIGHT TIME 412.00 ARRIVAL DATE FEB 3 1966

DISTANCE 891.016 EARTH TO MARS

LOt. 86.12 VL 33.376 GAL -4.15 AZL 88.33 HCA 260.38 SMA 192.51 ECC .24571 INC 1.6687 vl 30.269

LOOP 346.50 Vp 24.349 GAp -13.57 AZP 90,28 TAL 338.73 TAp 239.11 RCA 145.21 Apo 239.81 V2 26.458

GP -3.94 ZAL 128.77 ZkP 24.71 ET8 169.95 ZAE 38.06 ETE 174.81 ZAC 86.24 ETC 255.84 CLP 24.41

DLA .99 RAL 215.89 RAO 6567.6 VEL 11.685 PTH 2.06 VHp 6.764 DpA -6.84 RAP 188.84 ECC 1.2494

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2180.76 -18.73 39.35 73.06 111.63 20 24 56 1580.8 -15.63 32.05

4763.61 17.16 204.51 72.68 67.12 9 24 35 4163.6 13.91 197.34

1916.90 -19,68 19.54 72.65 112.96 21 42 20 1316.9 -16.40 12.28

4502.70 18.10 184.89 72.25 65.79 10 41 7 3902.7 14.67 177.77

1700.00 -22.21 1.82 71.40 116.68 22 48 1 1100.0 -18.45 354.70

4292.37 20.60 167.63 70.95 62.10 11 44 48 3692.4 16.71 160._7

DIFFEUENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3520 TRA 6.7193 TC-15.8948 8AU 3.2205 $G718830.8 STdR 609.0 SG3 237.2

ROE .361G RRA .1633 RC3 .2222 FAU .0308§ RRT -.0040 RRF -.0481RTF .9134

FOE -.4944 FRA 1.5380 FC3-1.7624 8SP 56449 8_15862.4 R23 .0444 R13 -.9134

BOE .S046 BRA 6.7213 8C315.8963 FSP 807 S6115830.8 SG2 609.0 THA 179.99

LAUNCH DATE DEC 18 1964 FLIGHT TIME 414.00

HELIOCENTRIC C(_IIC DISTANCE 895.296

RL 147.19 LAL .00 LOt. 86.12 VL 33.384 GAL -4.39 AZL 88.36 HCA 261.65 SMA 192.67 ECC .24751

up 207.09 LAP -1.63 LOP 347.76 VP 24.351 GAP -13.69 AZP 90.24 TAL 337.59 TAp 239.24 RCA 144.99

RC 341.179 tel 13.91 GP -3.87 ZAL 127.47 ZAP 24.36 ETS 169.94 Z/ME 37.41 ETE 174.78 ZAC 86.31

PLAN_TOCENTRIC CONIC

C3 13.778 VHL 3.972 DLA -.03 RAL 217.26 RAO 6567.6 VEL 11.712 PTH 2.06 VHP 6.855 DpA -7.17

LNCH AZICTH LNCH TIME L-I TIME ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 20 1 36 2158.28 -18.16 _7.95 74.83 112.10 20 37 34 1558.3

90.00 8 3 6 4804.27 18.21 207.02 74.84 67.94 9 23 10 4204.3

100.00 21 22 36 1893.95 -19.12 18.23 74.40 113.43 21 54 32 1295.9

100.00 9 24 27 4541.84 19.17 187.30 74.42 66.62 10 40 9 3941.8

110.00 22 91 8 1662.44 -21.67 .74 73.12 117.10 22 59 11 1082.4

110.00 10 32 44 4328.11 21.72 169.79 73.13 62.94 11 44 52 3728.1

DIFFERENTIAL _RECTIONS MID-COURSE ExECuTION ACCURACY

TOE -.4880 TUA 7.0563 TC-15.4072 8AU 3.2503 _k;TISg34.S S_ 611.7 SG3 220.6

RDE .3738 RUA .1371RC3 .2271FAU .02712 RRT -.0288 RRF -.0742 RTF .9048

FDE -.3000 FRA 1.4868 FC3-1.4880 BSP 56766 SG813946.3 R23 .0481 R13 -.9048

BOE .6146 BRA 7.0580 §C313.4089 FSP 752 8611§934.§ SG2 611.5 THA 179.94

ORBIT DETERMINATION ACCURACY

ST 3033.0 SR 537.1SS 582.3

CRT -.0390 CRS .6327 CST -.7963

LSA 3070.8 MSA 638.7 SSA 28.7

ELI 3035.1 EL2 536.7 ALF 179.59

ARRIVAL DATE FEB 5 1966

EARTH TO MARS

INC 1.6436 vl 30.269

APO 240.36 V2 26.449

ETC 255.83 CLP 24.07

RAp 189.71 ECC 1.2597

INJ 2 LAT INJ 2 LC4_G

-15.01 30.69

15.06 199.77

-15.79 11.02

15.84 180.09

-17.87 353.68

17.92 162.73

OR8IT DETERMINATION ACCURACY

ST 3155.0 SR 543.1 $S 572.8

CRT -.1014 CRS .6569 CST -.8145

LSA 3190.4 HSA 631.0 SSA 27.9

EL1 3155.5 EL2 540.2 ALF 178.97

LAUNCH DATE OEC 18 1964 FLIGHT TIME 416.00 ARRIVAL DATE FEB 7 1965

HELIOCENTRIC CONIC

RL 147.19 LAL ,00

RP 207.17 LAP -I.G1

RE S41.RSG GL 13.40

PLANETOCENTRIC CONIC

C3 16.452 VHL 4.056

LNCH AZMTH LNCH TIME

90.00 20 14 21

90.00 8 1 7

100.00 21 SS 13

rOD.DO 9 22 56

110.00 22 42 22

110.00 10 3Z 17

DISTANCE 899.563 EARTH TO MARS

LOt. 88.12 VL 33.393 GAL -4.64 AZL 88.38 HCA 262.91 SMA 192.84 ECC .24940 INC 1.6187 Vl 30.269

LOP 349.03 vP 24.352 GAP -13.81 AZP 90.20 TAL 336.45 TAp 239.37 RCA 144.74 Apo 240.93 V2 26.438

GP -3.81 ZAL 129.13 ZAp 24.02 ETS 169.93 ZAE 36.76 ETE 174.74 ZAC 86.78 ETC 255.82 CLP 23.74

OLA -1.03 RAL 218.61RAD 6567.7 VEL 11.740 PTH 2.07 VHp 6.945 DpA -7.49 RAp 190.59 ECC 1.2708

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2137.02 -17.61 36.63 76.62 112.54 20 49 58 1537.0 -14.41 29.42

4844.57 19.23 209.55 77.04 68.80 9 21 52 4244.6 16.17 202.20

1876.17 -18.58 17.01 76.18 113.'85 22 6 29 1276.2 -15.20 9.85

4560.65 20.20 189.72 76.62 67.49 10 39 17 3980.7 16.97 182.42

1665.97 -21.16 359.74 74.86 117.50 23 10 8 1066.0 -17.31 352.73

4363.62 22.81 171.98 75.36 63.82 11 45 0 3763.6 19.10 164.80

DIFFERENTIAL C_RRECTION8 HID-COURSE EXECUTION ACCURACY

TOE -.6231 TRA 7.4025 TC-14.9168 BAU 3.2812 SG716018.2 $GR 614.5 SG3 204.4

ROE .3861 RRA .1503 RC3 .2305 FAU .02346 RRT -.0528 RRF -.0996 RTF .8943

FOE -.5030 FRA 1.4316 FC3-1.2345 BSP 57040 SG816029.9 R23 .0524 R13 -.8943

SDE .7380 8RA 7.4041 8C314.9186 FSP 696 S6116018.2 SG2 613.6 THA 179.88

LAL_ICH DATE DEC 18 1964 FLIGHT TIME 418.00

HELIOCENTRIC CONIC DISTANCE 903.817

RL 147.19 LAL .00 LOL 86.12 VL 33.402 GAL -A.89 AZL 88.41 HCA 264.17 SMA 193.00 ECC .25138

UP 207.27 LAp -1.59 LOP 350.29 VP 24.351 GAP -13.94 AZP 90.16 TAL 335.30 TAP 239.48 RCA 144.48

RC 342.690 GL 12.91 GP -3.74 ZAL 130.77 ZAP 23.69 ETS 169.92 ZAE 36.12 ETE 174.71 ZAC 87.04

PLAN_TOCENTRIC C..CNIC

C3 17.178 VHL 4.143 DLA -1.99 RAL 219.94 RAO 6567.7 VEL 11.771 PTH 2.08 VHp 7.040 DpA -7.82

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 20 26 50 2116.96 -17.09 35.39 76.43 112.93 11 2 7 1517.0

90.00 7 59 13 4884.30 20.19 212.08 79.27 69.71 9 20 40 4284.5

100.00 21 47 15 1857.56 -18.06 13.87 77.98 114.23 22 18 12 1257.6

100.00 9 21 31 4619.13 21.18 192.16 78.86 68.40 10 38 31 4019.1

110.00 22 53 22 1690.$9 -20.67 358.81 76.63 117.85 23 20 52 1050.6

110.00 10 31 54 4398.86 23.85 174.19 77._1 64.75 11 45 13 3798.9

DIFFERENTIAL CCRRECTION$ HID-COURSE ExECuTION ACCURACY

TOE -.755T TRA 7.7369 TC-14.4247 8AU 3.3132 SGT16099.4 SGR 617.3 SG3 188.9

ROE .3992 RRA .1434 RC3 .2326 FAU .01988 RRT -.0758 RRF -.1240 RTF .8817

FOE -.3029 FRA 1.3723 FCS-1.0020 BSP 57315 S6816111.2 R23 .0572 R13 -.8817

BOE .8547 BRA 7.7582 8C314.4266 FSP 643 S6116099.4 SG2 615.5 THA 179.83

ORBIT DETERMINATION ACCURACY

ST 3278.8 SR 549.1 SS 561.1

CRT -.1566 CRS .6798 CST -.8287

LSA 3313.3 HSA 623.3 SSA 27.0

EL1 3280.0 EL2 342.2 ALF 178.46

ARRIVAL DATE FEB 9 1966

EARTH TO MARS

[NC 1.5940 vl 30.269

APO 241.52 v2 26.427

ETC 255.82 CLP 23.41

RAp 191.47 ECC 1.2827

INJ 2 LAT INJ 2 LONG

-13.83 28.23

17.24 204.64

-14.64 8.75

18.06 184.75

-16.78 351.84

20.25 166.90

ORBIT DETERMINATION ACCURACY

ST 3403.1 SR 555.1 SS 546.9

CRT -.2049 CRS .7012 CST -.8395

LSA 3436.5 HSA 616.0 SSA 26.2

EL1 3405.1 EL2 545.0 ALF 178.04
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JPI_ TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUNCH DATE DEC 18 1984 FLIGHT TIME 420.00 ARRIVAL DATE FEB 11 IR66

HELIOCENTRIC CONIC DISTANCE 908.05• EARTH TO MARS

RL 147.19 LAL .00 LOL 86.12 VL 33.411GAL -5.14 AZL 88.43 HCA 265.44 SNA 193.16 ECC .25344 INC 1.5694 VI 50.249

RF 207.S• LAP -1.56 LOP 351.55 VP 24.350 GAp -14.0• AZp 90.12 TAL 334.14 TAp 239.58 RCA 144.21 APO 242.12 V2 26.415

RC 346.441 6L 12.42 GP -5.98 ZAL |32.37 ZAp 23.3• (TS 169.91 ZAE 35.49 ETE 174.6• ZAC 87.51ETC 255.82 CLp 25.10

PLAN[TOCENTR1C C0441C

CS 17.961VHL 4.238 DLA -2.93 RAL 221.25 RAD $56•.• VI[L

LNCH &Z14TH LNCH TIN( L-I Title INJ LAT INJ LONG INJ

90.00 20 39 4 2098.06 -16.58

90.00 • S• 2t) 4924.04 21.10

100.00 21 S9 2 1640.09 -17.5•

100.00 9 20 12 485•.28 22.12

110.00 23 4 8 1856.29 -20.22

110.00 10 31 35 4433.83 24.85

DIFFERENTIAL C_RRECTION$

TOE -.6663 TRA 8.1202 TC-11.9115 BAU 3.3457

ROE .4129 RRA .1358 RC$ .2334 FAU .01637

FOE -.5001FRA 1.3092 FC3 -.7891B3P STSG3

BIDE .97•8 liRA 8.1214 BC313.9334 FSP 588

11.804 PTH 2.09 VHp •.135 OpA -8.1S RAp 192.36 ECC 1.2S56

RT ASC ]NJ AZNTH INJ TINE PO CST TIM 1NJ Z LAT 1NJ 2 LONG

34.24 8O.ZG 113.29 21 14 2 1498.1 -15.29 27.11

214.62 91.$4 •0.87 9 19 33 4524.0 18.27 207.09

14.81 •9.80 114.58 22 29 42 1240.1 -14.11 7.73

194.60 81.14 69.36 10 3• 49 405•.3 19.11 187.10

35•.95 78.41 118.1• 23 31 25 1036.3 -18.29 35t.03

176.42 79,91 65.73 11 45 29 $853.8 21.36 169.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

36718177.4 SGR 620.2 _3 173.8 ST 3526.5 _q 561.0 SS 530.4

RflT -.0960 RRF -.1473 RTF .8664 CRT -.2472 CRS .•215 CST -.8472

S6618189.5 R23 .0626 R13 -.8664 LSA 3558.2 NSA 809.0 SSA 25.5

$4116177.5 SGZ 617.2 THA 179.78 EL1 3529.3 EL2 545.2 ALF 177.69

LAUNCH DATE DEC 18 1964 FLI;HT T1NE 4:)2.00 ARRIVAL DATE FEB 13 1966

HELIOCENTRIC _IC

RL 147.SR LAL .00

lip 207.48 LAP -1.54

RC 344.188 GL 11.94

PLAN[TOCENTRIC CONIC

C3 18.802 VHL 4.338

LNCH AZNTH LNCH TIN(

90.00 20 51 2

90.00 • 55 49

100.00 22 10 55

100.00 9 18 58

110.00 23 14 42

110.00 10 31 ZO

DIFFERENTIAL Ca|RECTIONS

TDE-1.0164 '1114 8.4913 TC-13.4451 8AU 3.3801

ROE .4272 RRA .1279 RE3 .2352 FAU .01293

FOE -.4946 Ir6A 1.2414 FC5 -.SR54 BSl I 57770

BOE 1.1025 BRA 8.4923 8C313.4472 FSP 538

DISTANCE 912.281 EARTH TO MARS

LOt. 86.12 VL 33.419 GAL -5.41AZL 88,46 HCA 266.70 SNA 193.33 ECC .25559 INC 1.5448 vl 30.269

352.81 VP 24.348 GAP -14.21 AZP 90.09 TAL 332.9• TAp 239.66 RCA 143.92 APO 242.•4 V2 26.402

rip -3.63 ZAL 133.94 ZAP _.06[TS 169.90 ZAE 34.6• ETE 1•4.63 ZAC 8•.5• ETC 255.82 CLP 22.•9

DLA -3.85 RAL 222.55 gAD 6_7.8 VI[L 11.840 PTH 2.10 VHp 7.231 DpA -8.50 RAp 193.26 ECC 1.3094

L-I TIM( INJ LAT ;NJ _ INJ RT A$C 1NJ AZNTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

20110.35 -18.10 33.16 82.11 113.61 21 25 43 1480.3 -12.•• 28.06

4963.20 21.96 217.17 83.83 71.66 9 18 32 4363.2 19.25 209.55

1823.76 -17.11 15.62 81.93 114.89 22 40 59 1223.6 -13.61 6.•7

4685.03 23.01 187.06 85.44 70.57 10 3? 13 4095.0 20.12 189.45

1623.04 -19.79 357.18 80.21 118.46 23 41 45 1023.0 -15.83 350.2•

4488.51 25.80 178.66 82.24 66.75 11 45 49 3868.5 22.43 1•1.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT141254.8 Sr, R 623.1 SG3 159.2 ST 3648.0 SR 588.8 SS 511.6

RRT -.111H_ W -.1886 RTF .8474 CRT -.2847 CRS .7410 CST -.8526

SG811_SS.T R23 .0688 R13 -.8474 LSA 56?7,9 NSA 602.4 SSA 24.8

S61t6254.9 Sr_ 618.6 THA 179.74 EL1 3651.6 EL2 542.7 ALF 177.41

LAUNCH DATE DEC 18 lg84 FL|;HT T114E 424.00 ARRIVAL DATE FEB 15 1966

HELIOCENTRIC CONIC

RL 147.19 LAL .00

RP 20•.81 LAP -1.52

RC 644.962 6L 11.4•

PLANETOCENTRIC CONIC

CS 19.704 VHL 4.439

LNCM AZNTH LNCN TIME

90.00 21 2 46

90.00 • 54 14

100.00 22 21 53

100.00 9 1T 48

110.00 23 25 2

110.00 10 31 9

DIFFERENTIAL CORRECTIONS

TOE-1.1435 TRA 8.871R 1C-12.9633 8AU 3.4154

ROE .4419 RRA .1195 6C3 .2321 FAU .00955

FOE -.4866 FRA 1.1697 FC3 -.4195 BSP 57986

61)F 1.2260 MA 8.8727 6C312.9654 FSP 485

DISTANCE 916.489 EARTH TO MARS

LOt. 88.12 VL 33.428 GAL -5.6• A ZL 68.48 HCA 267.95 SNA 195.49 ECC .25783 INC 1.5204 vl 50.289

LOP 354.0• VP 24.344 GAP -14.36 A ZF 90.05 T/U.. 331.78 TAp 259.74 RCA 143.60 Apo 243.38 vZ 26.587

6P -5.5• ZAL 135.49 ZAP 22,78 (T3 169.89 zA( 34.25 (TE 174.59 ZAC 67.85 [TC 255.82 CLP 22.49

DLA -4.73 RAL 223.62 gAD 8587.8 VEL 11.878 PTH 2.11VHp •.329 DpA -8.84 RAp 194.17 ECC 1.3243

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2083.75 -15.85 32.15 83.97 113.91 21 37 10 1463.8 -12.28 25.09

5001.96 22.•7 219.73 88.15 72.70 9 17 36 4402.0 20.19 212.01

1808.53 -18.67 12.90 83.49 115.18 22 52 2 1208.5 -13.14 5.89

4732.42 23.84 199.53 85.77 71.41 10 56 41 4132.4 21,08 191.82

1610.85 -19.39 356.44 82.03 118.72 23 51 53 1010.9 -15.41 349.58

4502.67 26.70 180.92 84.60 67.82 11 46 12 3902.9 25.45 173.27

MID-COURSE (Y, ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT18329.8 SGR 625.9 SG3 145.3 ST 3765.8 SR 572.3 Ss 491.1

RflT -.1403 RRF -.1905 fll"F .8237 CRT -.3173 CRS .7600 CST -.8553

SGI!18341.8 RE3 .0756 R13 -.8237 LSA 3793.9 NSA 596.4 SSA 24.1

S6118330.0 SG2 619.7 THA 1•9.69 EL1 3770.2 EL2 542.1ALF 177.18

LAUGH OATE DEC 18 1964 FLIGHT TISE 426.00 ARRIVAL DATE FEB 17 1966

HELIOCENTRIC CONIC DISTANCE 820.680 EARTH" TO MARS

RL 147.19 LAb .00 LEA. 86.12 VL 33.437 GAL -5.95 AZL 88.50 HCA 269.21SNA 193.66 ECC .26018 INC 1.4961 Vl 30.269

RP 207.74 LAP -1.30 LOP 355.33 VP 84.340 GAP -14.51 AZP 90.02TAL 330.59 TAp 239.80 RCA 143.27 APO 244.04 V2 26.372

RC 345.671 GL 11.01 rid -3.52 ZAL 136.99 ZkP 22.46 ET8 169.87 ZAE 35.64 ETE 174.54 ZAC 88.10 ETC 255.83 CLP 22.20

PLAN(TOCENTRIC _IC

C3 20.6•2 VNL 4.547 DLA -5.59 RAL 225.07 RAID 6567.8 VI[L

LNCH AZNTH LNCH TIN( L-I TIN[ lNJ LAT INJ _G INJ

90.00 21 14 15 2048.26 -15.82

90.00 • 52 45 5040.32 23.52

100.00 22 32 57 1794.38 -18.26

100.00 9 18 44 4769.43 24.82

110.00 23 35 9 1599.86 -19.02

110.00 10 31 2 4538.91 27.55

DIFFERENTIAL CGRREETION$

TD[-1.2681 TRA 9.2817 TC-12.4891 8AU 3.4521

NO( .4571 RRA .1107 RC3 .2300 FAU .00622

FOE -.4765 FRA 1.0939 FC3 -.2808 8SP 58157

BI)E 1.3479 BRA 9.2624 8C312.4R12 FSP 434

11.919 pTH 2.12 VHP •.430 DpA -9.19 RAp 195.08 ECC 1.3402

RT ASC INJ AZIATH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

31._ 85.85 114.17 21 48 23 1448.3 -11.82 24.18

222.28 68.49 73.77 9 16 45 4440.3 21.07 214.47

12.05 65.35 115.44 23 2 51 1194.4 -12.70 5.07

202.00 88.13 72.49 10 36 13 41_g.4 21.89 194.19

355.78 83.88 118.95 24 1 48 999.7 -15.02 346.96

183.20 88.99 68.92 11 46 38 3936.9 24.44 175.42

RIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$46T16402.9 SG8 628.7 $C,3 132.0 ST 3879.0 SR 5•7.• SS 468.8

RRT -.1608 RRF -.2095 RTF .7937 CRT -.3458 CRS .7•87 CST -.855•

S6818414.9 R23 .0833 R13 -.7937 LSA 3905.2 NSA 591.0 SSA 23.5

S6118403.2 SG2 620.8 THA 179.65 EL1 3884.3 EL2 541.3 ALF 176.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 18 1964 FLIGHT TIME 428.00 ARRIVAL DATE FEB 19 1966

HELIOCENTRIC C(_IIC OI$TANCE 924.852 EARTH TO MARS

RL 147.19 LAL .DO LOL 88.12 VL 33.448 GAL -6.23 AZL 86.53 HCA 270.47 SMA 193.83 ECC .26262 [NC 1.4718 vl 30.269

RP 207.87 LAp ol.47 LOP 356.58 VP 24.335 GAP -14.68 AZP 89.99 TAL 329.39 TAp 239.85 RCA 142.92 Apo 244.73 V2 26.356

RC 346.405 GL 10.56 GP -3.47 ZAL 138.48 ZAP 22.17 ET$ 169.88 ZAE 33.04 ETE 174.50 ZAC 88.36 ETC 255.85 CLP 21.91

PLAN(TOC(NTR1C CONIC

C3 21.708 VHL 4.659 OLA -8.42 RAL 228.30 RAD 6587.9 VEL 11.982 PTH 2.13 VHp 7.532 DpA -9.54 _Ap 196.00 ECC 1.3573

LNCH AZMTH LNCH TIME L:I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 25 30 2033.85 -14.81 30.35 87.74 114.41 21 59 24 1433.8 -11.39 23.34

gO.DO 7 51 20 5078.25 24.22 224.85 90.86 74.87 9 15 58 4478.3 21.91 216.94

100.00 22 43 47 1781.29 -15.67 11.27 87.23 115.67 23 13 28 1181.3 -12.29 4.31

100.00 9 15 44 4808.05 23.35 204.48 90.51 73.60 10 35 50 4206.0 22.88 196.56

110.00 23 45 3 1589.48 -18.69 355.18 85.70 119.16 24 11 32 989.5 -14.66 348.38

110.00 10 30 58 4570.61 28.36 185.49 89.40 70.06 11 47 8 3970.6 25.38 177.58

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

70E-1.3904 'iRA 9.6614 TC-12.0237 8AU 3.4901 SG716474.2 $GR 631.5 SG3 119.4 ST 3987.6 SR 582.7 SS 445.0

ROE .4?29 flRA .1014 RC3 .2273 FAU .00295 RRT -.1794 RRF -.226_ RTF .7552 CRT -.3706 CRS .7978 CST -.8533

FOE -.4844 FRA 1.0135 FC3 -.1176 BSP 58306 S8816486.3 R23 .0925 R13 -.7552 LSA 4011.8 MSA 566.2 SSA 22.9

DOE 1.4686 BRA 9.6619 8C312.0258 FSP 364 S8116474.6 SG2 621.2 THA 179,61 ELI 3993.6 EL2 540.4 ALF 176.84

LAUNCH DATE DEC 18 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 21 1966

HELIOCENTRIC C_IC

RL 147.19 LAL .00

RP 208.02 LAP -1.45

RC 347.133 GL 10.12

PLAN(TOCENTRIC CONIC

C3 22.817 VHL 4.777

LNCH AZMTH LNCH TIME

90.00 21 38 30

9Q.OO 7 50 0

100.00 22 54 23

100.00 9 14 48

110.00 23 54 44

110.00 10 30 57

DIFFERENTIAL C(_RECTIC(M8

TOE-1.5110 TRAlO.O690 TC-11.5720 BAU 3.5306

ROE .4890 RRA .0918 RC3 .2239 FAu-.O0027

FOE -.4500 FRA .9292 FC3 .0101 BSP 58426

DOE 1.5881 8RA10.0894 6C311.5741 FSP 335

DISTANCE 929.004 EARTH TO MARS

LOt. 88.12 VL 33.454 GAL -6.51 AZL 88.55 HCA 271.72 SMA 193.99 ECC .26516 INC 1.447_ vl 30.269

LOP 357.84 VP 24.328 GAP -14.82 AZP 69.96 TAL 328.18 TAp 239.90 RCA 142.55 Apo 245.43 V2 26.339

rep -3.42 ZAL 139.90 ZAP 21.89 ET9 169.85 zA[ 32.45 ET( 174.45 ZAC 88.62 ETC 255.87 CLP 21.64

DLA -7.22 RAL 227.52 RAD 6567.9 VI[L 12.008 PTM 2.14 VHP 7.635 OpA -9.89 RAp 196.93 ECC 1.3755

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2020.47 -14.43 29.55 89.65 114.63 22 10 11 1420.5 -10.99 22.56

5115.77 24.86 227.41 93.24 75.99 9 15 16 4515.8 22.69 219.41

1769.21 -15.51 10.55 89.12 115.66 23 23 53 1169.2 -11.91 3.61

4842.26 26.02 206.96 92.91 74.74 10 35 30 4242.3 23.67 198.94

1580.28 -18.38 354.65 87.55 119.34 24 21 4 990.3 -14.33 347.87

4603.96 29.11 187.80 91.84 71.24 11 47 41 4004.0 26.2? 179.76

MID-COURSE EXECUTION ACCURACy OR81T DETERMINATION ACCURACY

SGT16544.2 _ 634.2 683 107.7 ST 4090.7 SR 587.6 SS 419.8

RRT -.1980 RRF -.2402 RTF .7055 CRT -.3926 CRS .8168 CST -.9487

SG916556.3 R23 .1024 R13 -.7056 LSA 4112.9 MSA 581.7 SSA 22.3

$8116544.6 SG2 621.6 THA 179.56 ELI 4097.3 EL2 539.5 ALF 176.72

LAUNCH DATE DEC 16 1964 FLIGHT TIME 432,00 ARR[VAL DATE FEB 23 1966

HELIOCENTRIC CONIC

RL 147.19 LAL .OD

RP 208.17 LAP -1.42

RC 347.658 6L 9.70

PLANETOCENTRIC COMIC

C3 24.002 VHL 4.899

LNCH AZMTH LNCH TIM(

90.00 21 47 17

90.00 7 46 45

100.O0 23 4 48

100.00 9 15 57

110.00 0 8 9

110.00 10 31 0

DIFFERENTIAL CORRECTIONS

TDE-1.6283 TRAtO,4880 TC-11.1291 6AU 3.5718

ROE .5058 RflA .0818 RC3 .2ZOO FAU-.O0343

FOE -.4341 FRA .8405 FC3 .1239 BSP 58528

DOE 1.7050 9RA10,4883 8C311.1313 FSP 287

DISTANCE g33.155 EARTH TO MARS

LOL 86.12 VL 33.463 GAL -6.80 AZL 88.58 HCA 272.97 SMA 194.16 ECC .26782 INC 1.4232 Vl 30.269

LOP 359.09 VP 24.321 GAp -14.99 AZP 89.95 TAL 326.95 TAp 239.93 RCA 142.16 APO 246.16 V2 26.322

GP -3.37 ZAL 141.31 TAp 21.62 ET3 169.84 ZkE 31.87 ETE 174.39 ZAC 88.88 ETC 255.89 CLP 21.37

OLA -7.99 RAL 228.71RAO 6568.0 VEL 12.057 PTfl 2.18 YHp 7.741DpA -10.25 RAp 197.86 ECC 1.3950

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2008.11 -14.08 28.81 91.56 114.82 22 20 45 1408.1 -10.62 21.85

5152.86 25.45 229.98 95.84 77.15 9 14 38 4552.9 23.43 221.88

1758.13 -15.18 9.89 91.02 116.06 23 34 4 1158.1 -11.56 2.98

4878.06 26.64 209.44 95.32 75.91 10 35 15 4278.1 24.44 201.33

1572.01 -18.10 354.16 89.41 119.50 0 34 21 972.0 -14_04 347.41

4636.95 29.81 190.11 94.30 72.44 11 48 17 4037.0 27.12 181.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT16611.8 SGR 636.7 SG3 96.9 ST 4188.1SR 592.1 SS 393.6

RRT -.2158 RRF -.2497 RTF .6408 CRT -.4116 CRS .8367 CST -.8406

S_16624.0 R23 .1140 R13 -.6408 LSA 4208.5 MSA 577.8 SSA 21.8

S8116812.4 SG2 621.7 THA 179.53 ELI 4195.4 EL2 538.7 ALF 176.61

LAUNCH DATE DEC 18 1964 FLIGHT TIME 434.00 ARRIVAL DATE FEB 25 1966

HELIOCENTRIC C(_IC DISTANCE 937.244 EARTH TO MARS

RL 147.19 LAL .DO LOt. 86.12 VL 33.472 GAL -7.10 AZL 88.60 HCA 274.22 SI4A 1g4.33 ECC .27058 INC 1.3990 vl 30.269

RP 208.33 LAp -1.40 LOP .34 VP 24.313 GAP -15.16 AZP 89.90 TAL 325.72 TAP 239.94 RCA 141.75 Apo 246.91 V2 26. 303

RC 346.5?? GL 9.28 GP -3.32 ZAL 142.69 ZAP 21.36 (T$ 169.82 ZAE 31.30 ETE 174.34 ZAC 89.14 ETC 255.91 CLP 21.12

PLAN(TOCENTRIC CONIC

C3 25.267 VHL 5.027 OLA -8.74 RAL 229.86 RAD 6568.0 VEL 12.110 PTH 2.17 VHP 7.849 DpA -10.61 RAp 198.80 ECC 1.4158

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT IMJ 2 LONG

90.00 21 57 50 1996.72 -13.76 28.14 93.48 115.00 22 31 7 1396.7 -10.27 21.19

90.00 7 47 34 5189.51 25.98 232.52 98.05 78.32 9 14 3 4589.5 24.11 224.35

100.00 23 14 55 1748.01 -14.88 9.29 92.92 116.23 23 44 4 1148.0 -11.24 2.A0

100.00 9 15 9 4913.45 27.20 211.92 97.75 77.10 10 35 3 4313.4 25.15 203.72

110.00 0 17 25 1564.65 -17.66 353.74 g|_z8 119.64 0 43 29 964.7 -13.78 347.00

110.00 10 31 5 4669.57 30.46 192.43 96.78 73.68 11 48 55 4069.6 27.92 184.15

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7427 TRAlO.9181 TC-IO.8gDO DAU 3.6148 SG716676.7 SG4R 639.2 $83 87.2 ST 4279.3 SR 596.3 SS 366.4

ROE .5228 flRA .0711 RC3 .2156 FAu-.OO657 PRT -.2329 RRF -.2525 RTF .5580 CRT -.4282 CRS .8575 CST -.8289

FOE -.4162 FRA ,7475 FC3 .2250 BSP 59609 3G916689.0 R23 .1263 R13 -.5560 LSA 4297.9 HSA 574.2 SSA 21.3

ODE 1.8194 8RA10.9163 8C310.7011 FSP 240 98116677.4 SG2 621.6 THA 179.49 EL1 4287.1 EL2 557.9 ALF 176.53
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE GEE 19 1904 FLIGHT TIN( 140.00 ARRIVAL DATE MAY 8 ]965

HELIOCENTRIC CONIC

RL 14T.18 LAL -.00

RP 243.38 LAP 1.03

RC 140.134 GL T.38

PLANETOCENTRIC C_IC

C3 27.074 VHL 5.203

LNCH AZNTH LNCH TIME

90.00 14 29 T

90.00 6 24 14

100.00 15 58 24

100.00 7 37 39

110.00 17 24 23

110.00 8 28 9

DIFFERENTIAL CORRECTIONS

TOE .2683 TNA -.9615

ROE -.5557 RRA -.2204

FOE .1437 FRA .1874

BOE .6171 BRA .9685

DISTANCE 351.970 EARTH TO MARS

LOL 67.13 VL 35.230 GAL 2.29 AZL 88.91 HCA 106.17 SMA 236.01 ECC .37822 INC 1.0886 vl 30.271

LOP 195.31 VP 22.985 GAp 22.16 AZP 90.34 TAL 8.37 TAp 116.54 RCA 148.75 APO 325.28 V2 22.547

GP 2.49 ZAL 72.78 ZAp I72.70 ETS 158.72 ZA( 152.05 ETE 3.15 ZAC 91.97 ETC 255.92 CLP 173.14

OLA

L-I TIME IMJ LAT

2794.63 -26.04

4455.79 8.20

2478.71 -29.45

4216.94 9.45

2207.69 -33.17

4060.73 12.68

TC3 1.2360 BAU .4474

RC3 .0095 FAU .06475

FC3-2.0706 BSP 5457

BE3 1.2361 FSP 507

14.74 RAL 164.18 RAD 6568.1 VEL 12.184 PTH 2.19 VHp 10.201 DpA .03 RAp 189.27 ECC ].4458

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.25 36.30 94.10 I5 15 12 2164.6 -27.18 70.69

166.35 28.91 62.80 7 38 30 3855.8 4.49 179.63

57.94 36.17 95.35 16 59 41 1876.7 -28.40 49.29

168.27 28.25 61.51 6 47 58 3618.9 5.57 161.83

38.97 35.63 98.78 18 1 10 1607.7 -31.80 28.09

154.34 26.32 57.99 9 35 50 3460.7 8.38 147.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1714.8 SGR 661.4 _d;3 187.2 87 443.5 SR 616.5 SS 156.2

RRT .09401mF -.1098 RTF -.7797 CRT -.5708 CR9 .9185 CST -.3669

308 1837.9 R23 -.0239 R13 -.7802 LSA 897.7 MSA 334.3 SSA 52.0

_1 1716.1 SG2 658.0 THA 2.44 EL1 665.1 EL2 327.7 ALF 119.78

LAUNCH OATE DEC 19 1964 FLIGHT TIME 142.D0 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC CCNIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 243.12 LAp 1.01 LOP 196.22 VlP

RC 142.373 GL 7.S5 GP 2.56 ZAL

PLANETOCEMTRIC CONIC

C3 26.110 VNL 5.110

LNCH AZMTH LNCH TIN(

90.00 14 20 23

90.00 6 23 34

100.00 15 49 59

100.00 T 36 39

110.00 17 16 39

110.00 6 26 29

DIFFERENTIAL CORRECTIONS

TDE .2485 TRA -.9301 TC3 1.3140 BAU .4587

ROE -.5457 flRA -.2128 RE3 .0151 FAU .00715

FOE .1639 FRA .1070 FC3-2.2267 BSIP 5592

80E .5996 BRA .9542 8C3 1.3141 FP 540

DISTANCE 354.349 EARTH TO MARS

35.111 GAL 2.43 AZL 88.93 HCA 109.08 SNA 232.56 ECC .36924 INC 1.0684 vl 30.271

22.827 GAP 21.52 AZP 80.35 TAI. 9.01 TAP 118.09 RCA 146.69 APO 318.43 ¥2 22.572

71.56 ZAP 172.10 (T9 159.76 ZA( I52.15 ETE 3.44 ZAC 92.11 ETC 255.91 CLP 172.52

DLA 15.18 RAL 163.00 RAID 6568.1 VEL 12.144 PTH 2.18 VHp 9.946 DPA -.03 RAp 189.57 ECC 1.4297

L-I TIME INJ LAT |NJ L(_iG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM IMJ 2 LAT INJ 2 LONG

2771.40 -28.08 79.74 54.63 93.85 15 6 34 2171.4 -27.25 71.17

4431.03 7.43 184.94 27.24 62.60 7 37 25 3831.0 3.70 178.23

2482.43 -29.49 58.36 34.50 95.13 18 31 22 1882.4 -28.47 49.70

4195.24 8.68 166.93 26.56 61.28 8 46 34 3595.2 4.78 160.31

2211.27 -33.21 37.24 35.98 98.62 17 53 30 1611.3 -31.66 28.36

4039.16 11.90 153.10 24.63 57.72 9 33 48 3439.2 7.56 146.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1749.1 $GR 600.2 9G3 197.5 ST 429.4 SR 616.4 SS 171.5

RRT .IOIgRRF -.1181 RTF -.7863 CRT -.5532 CRS .9370 CST -.4244

$08 1868.7 R23 -.0249 R13 -.7868 LSA 693.8 MSA 330.8 SSA 54.5

_1 1747.6 SG2 656.2 THA 2.57 EL1 676.9 ELZ 325.7 ALF 119.13

LAUNCH OATE DEC 19 1964 FLIGHT T1M£ 144.00 ARRIVAL DATE MAY 12 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.0O

RP 242.87 LAP .98

RC 144.629 GL 7.31

PLANETOCENTRIC CONIC

C3 25.231VHL 5.023

LNCH AZMTH LNCH TIME

90.00 14 11 40

90.00 6 22 49

100.00 15 41 38

100.00 7 35 34

110.00 IT 8 56

110.00 8 24 43

DISTANCE 356.839 EARTH TO MARS

LOL 87.13 VL 34.998 GAL 2.55 AZL 88.95 HCA 110.00 SMA 229.58 ECC .36073 INC 1.0478 vl 30.271

LOP 19T.14 VP 22.878 GAP 20.89 AZP 90.36 TAL 9.85 TAp 119.66 RCA 146.63 APO 312.10 V2 22.596

GP 2.04 ZAL 70.33 2Ap 171.48 (TS 160.66 ZAE 152.29 ETE 3.75 ZAC 92.25 ETC 255.90 CLP 171.90

OLA 15.61RAL 161.81RAO 8588.0 VEL 12.106 PTH 2.17 VHp 9.697 DPA -.08 RAp 189.87 ECC 1.4152

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2778.42 -26.11 80.25 32.98 93.60 14 57 58 2178.4 -27.31 71.68

4407.09 6.67 183.58 25.59 62.42 7 36 16 3807.1 2.93 176.91

2488.40 -29.52 58.80 52.86 94.90 16 23 4 1888.4 -28.53 S0.13

4172.55 7.93 165.65 24.91 61.08 8 45 6 3572.3 4.01 159.05

2215.10 -33.24 57.53 32.35 98.45 17 45 51 1615.1 -31.72 28.64

4018.41 11.15 152.03 22.97 57.47 9 31 41 5418.4 6.78 145.66

ORBIT DETERMINATION ACCURACY

ST 415.3 SR 616.0 SS 187.6

CRT -.5363 CRS .9472 CST -.4707

LSA 691.0 MSA 326.3 SSA 57.1

EL1 669.2 EL2 322.7 ALF 116.48

DIFFERENTIAL CT_RECTIOAq8

TOE .2301 TRA -.8982 TC3 1.3926 BAU .4698

ROE -.5308 RRA -.2054 RE3 .0212 FAU .06965

FDE .1844 FRA .0741 FC3-2.3900 BSP 5718

BOE .5635 BRA .9214 BC3 1.3928 FSP 574

MID-COURSE EXECUTION ACCURACY

SGT 1777.1SGR 658.6 SG3 208.4

RRT .1094 RRF -.1267 RTF -.7927

SG8 1895.2 R23 -.0265 R13 -.7932

SGt 1778.7 Sr_ 654.1 THA 2.89

LAUNCH DATE DEC 19 1964 FLIGHT TIN( 146.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 242.60 LAp .96

RC 146.900 GL 7.26

PLAN(TOCENTRIC CECilE

C3 24.431 VHL 4.943

LNCH AZ14TH LNCH TIN(

90.00 14 2 59

90.00 6 21 57

100.00 15 33 15

100.00 7 34 23

110.00 1T 1 18

110.00 8 22 51

DIFFERENTIAL C_NRECTION$

TOE .2109 TRA -.8689 TC3 1,4720 BAU .4809

ROE -.5275 RflA -.1960 RC3 .0262 FAU .07232

FDE .2069 FRA .0398 FC3-2.5627 BSP 5852

BDE .5681 BRA .8892 9C3 1.4723 FSP 611

DISTANCE 359.427 EARTH TO MARS

LOL 87.13 VL 34.690 GAL 2.88 AZL 88.97 14CA 110.92 SMA 226.41 ECC .35268 1NC 1.0271 V1 30.271

LOP 198.06 VP 22.537 GAP 20.28 A_P 90.37 TAL 10.30 TAP 121.23 RCA 146.58 APO 306.26 v2 22.624

GP 2.72 ZAL 69.11 ZAP 170.86 (TS 161.43 ZA( 152.47 ETE 4.07 ZAC 92.38 ETC 255.89 ELF 171.27

DLA 16.03 RAL 160.62 RAD 6568.0 V(L 12.075 PTH 2.16 VHp 9.456 DpA -.13 RAp 190.17 ECC 1.4021

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAX INJ 2 LONG

2795.63 -28.14 80.79 31.36 93.33 14 49 25 2185.6 -27.38 72.19

4384.02 5.94 182.28 23.97 62.26 7 35 1 3784.0 2.18 175.62

2494.55 -29.36 59.25 31.25 94.66 16 14 49 1894.6 -28.60 50.58

4150.33 7.20 164.42 23.29 60.91 8 43 33 3550.3 3.27 157.84

2219.13 -33.28 37.84 30.76 98.26 17 38 15 1619.1 -31.78 28.93

3998.52 10.42 150.95 21.34 57.26 9 29 29 3398.5 6.03 144.61

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1808.4 STIR 657.0 303 21g.g ST 400.0 SR 615.6 SS 205.8

RRT .1184RRF -.1365 RTF -.7988 CRT -.5155 CRS .9522 CST -.5050

SGB 1924.1 R23 -.0280 R15 -.7995 LSA 688.9 NSA 321.4 SSA 5g.8

SG1 1810.3 SG2 851.7 THA 2.83 EL1 661.2 EL2 319.2 ALF 114.62
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JPLTR32-503 EARTH--MOONTRAJECTORIES.1964-69

LAUNCH DATE DEC 19 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC CONIC

flL 147.18 LAL -.O0

RP 242.34 LAP .93

RC 149.164 GL 7.20

PLANETOCENTRIC CONIC

C3 23.703 VHL 4.669

LNCH AZMTH LNCH TIME

go.o0 13 34 23

g0.00 8 21 0

100.00 lS 24 58

100.00 T 33 6

110.00 18 53 40

110.00 8 20 53

DIFFERENTIAL CORRECTIONS

TOE .1924 TRA -.8349

ROE -.5192 RRA -.1907

FDE .2299 FRA .0005

BOE .5337 BRA .8564

DISTANCE 362.107 EARTH TO MARS

LOt. 87.13 VL 34.787 GAL 2.80 AZL 88.99 HCA 111.84 SMA 223.67 ECC .34506 INC 1.0060 vl 30.271

LOP 198.98 VP 22.404 GAP 19.63 AZP 90,37 TAL 10.95 TAp 122.80 RCA 146.49 APO 300.85 V2 22,651

GP 2,90 ZAL 67.89 ZAP 170.22 ETS 162.10 ZAE 152.69 ETE 4.41 ZAC 92.53 ETC 255.88 CLP 170.62

DLA 18.43 RAL 159.42 RAD 6568.0 VEL 12.045 PTH 2.15 VHp 9.221 DpA -.17 RAp 190.45 ECC 1.3901

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2792.95 -28.16 81.31 29.77 93.07 14 40 S6 2193.0 -27.44 72.72

4361.87 5.24 181.03 22.39 62.13 7 33 42 3761.9 1.47 174.38

2500.83 -29.39 59.72 29.66 94.42 16 6 39 1900.8 -28.67 51.03

4129.23 6.50 163.24 21.70 60.76 8 41 55 3529.2 2.55 156.68

2223.31 -33.33 38.16 29.18 98.09 17 30 43 1623.3 -31.85 29.24

3979.52 9.71 149.93 19.75 57.06 9 27 13 3379.5 5.31 143.61

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5507 8AU .4915 8GT 1838.7 8GR 655.2 SG3 231.9 ST 384.4 SR 615.0 SS 224.8

RC3 .0338 FAU .07310 RRT .1277 RRF -.1470 RTF -.8047 CRT -.4938 CR$ .9531 CST -.5309

FC3-2.7428 8SP 5971 SGB 1951.9 R23 -.0298 R13 -.8054 LSA 687.8 MSA 315.7 SSA 62.7

BC3 1.3312 FSP 650 8G1 1840.9 SG2 649.0 THA 2.98 ELI 633.5 EL2 314.6 ALF 112.69

LAUNCH OATE OEC 19 1964 FLIGHT TIME 130.00 ARRIVAL DATE MAY 18 1965

HELXOCENTRIC C_IC

RL 147.18 LAL -.00

RP 242.06 LAp .91

RC 131.478 GL 7.12

PLANETOCENTR|C CONIC

C3 23.041VHL 4.800

LNCH AZMTH LNCH TIME

90.00 13 43 33

go.o0 6 19 56

100.00 13 16 47

100.00 7 31 42

110.00 16 46 9

110.00 8 18 SO

OIFFERENTIAL C_RECTION8

TOE .1748 TRA -.8027

ROE -.5114 RRA -.1834

FOE .2534 FRA -.0414

80E .8404 8RA .8234

DISTANCE 364.888 EARTH TO MARS

LOt. 87.13 VL 34.688 GAL 2.92 AZI. 89.02 HCA 112.77 SMA 221.13 ECC .33785 INC .9846 vl 30.271

LOP 199.91 VP 22.279 GAP 19.01 AZP 90.38 TAL 11.61 TAp 124.38 RCA 146.42 ApO 295.83 v2 22.678

GF 2.88 ZAL 66.68 ZAP 169.57 ETS 162.69 ZAE 152.95 ETE 4.77 ZAC 92.67 ETC 255.87 CLP 169.97

DLA 16.81 RAL 158.22 RAD 8587.9 VEL 12.017 PTH 2.14 VHp 8.992 DpA -.21 RAp 190.74 ECC 1.3792

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2800.31 -28.19 81.85 28.21 92.80 14 32 33 2200.3 -27.50 73.25

4340.89 4,56 179.84 20.85 62.02 7 32 16 3740.7 .79 173.20

2507.15 -29.63 80.18 28.11 94.18 15 58 34 1907.1 -28.73 51.49

4109.08 5.83 162.12 20.15 60.63 8 40 11 3509.1 1.87 155.57

2227.56 -33.37 38.49 27.64 97.90 17 23 16 1627.6 -31.91 29.56

3961.43 9.04 148.96 t8.19 56.89 9 24 51 3361.4 4.62 142.66

MID-COURSE ExECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6299 BAU .5022 3GT 1889.1 $GR 653.2 SG3 244.7 ST 368.7 $R 614,3 83 244.3

RC3 .0442 FAU .07805 RRT .1375 RRF -.1580 RTF -.8105 CRT -.4713 CR$ .9510 CST -.5504

FC3-2.9327 BSP 8092 SGB 1980.0 R23 -.0317 913 -.8113 L$A 687.7 HSA 309.3 SSA 65.7

803 1.6305 FSP 691 SGI 1871.6 SG2 846.2 THA 3.12 EL1 646.3 EL2 309.0 ALF 110.74

LAUNCH DATE DEC 19 1964 FLIGHT TIME 152.00 ARR|VAL DATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 241.79 LAp .88

RC 153.781GL 7.04

PLANETOCENTRIC C_)NIC

C3 22.440 VHL 4.737

LNCH AZMTH LNCH TIME

90.00 13 37 30

80.00 6 18 45

100.00 15 8 44

tOO.O0 7 30 12

110.00 16 38 44

110.00 8 16 41

DIFFERENTIAL CORRECTIONS

TOE .1577 TRA -.7709 TC3 1.7067 BAU .5123

ROE -.5041 RRA -.1781 RC3 .0333 FAU .08112

FOE .2779 FRA -.0858 FC3-3.1297 BSP 6208

8DE .5282 8RA .7907 BC3 1.7073 FSP 734

DISTANCE 367.706 EARTH TO MARS

LOL 87.13 VL 34.595 GAL 3.04 AZL 89.04 HCA 113.70 SMA 218.76 ECC .33103 INC .9629 Vl 30.271

LOP 200.83 VP 22.161 GAp 18.40 A ZP 90.39 TAL 12.27 TAp 125.96 RCA 146.34 Apo 291.17 v2 22.706

GP 2.97 ZAL 65.48 ZAp 168.91ETS 163.20 ZAE 153.25 ETE 5.15 ZAC 92.81ETC 255.87 CLP 169.31

DLA 17.18 RAL 157.02 RAD 6567.9 VEL 11.992 pTH 2.14 VHp 8.769 DpA -.24 RAp 191.01 ECC 1.5693

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2807.64 -28.21 82.38 26.67 92.53 14 24 18 2207.6 -27.56 73.78

4320.51 3.92 178,71 19.33 61.93 7 30 45 3720.5 .14 172.07

2513.45 -29.66 60.65 26.56 93.94 15 50 37 1913.5 -28.79 51.95

4089.93 5.19 161.06 18.64 60.52 8 38 22 3489.9 1.22 154.52

2231.85 -33.41 38.81 26.13 97.71 17 15 56 1631.8 -31.98 29.87

3944.30 8.40 148.04 16.86 56.74 9 22 26 3344.3 3.97 141.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1898.2 SGR 651.1SG3 258.0 ST 352.7 SR 613.4 SS 284.6

RRT .1481RRF -.1700 RTF -.8158 CRT -.4465 CR$ .9472 CST -.5628

SGB 2008.8 923 -.0339 913 -.8166 LSA 688.7 HSA 302.7 SSA 68.8

SGt 1901,0 SG2 643.0 THA 3.28 EL1 639.5 ELI 302.7 ALF 108.75

LAUNCH DATE OEC i9 i984 FLIGHT TIME 154.00 ARRIVAL DATE MAY 22 1965

HELIOCENTRIC C.(SNIC DISTANCE 370.612

RL 147.18 LAL -.00 LOL 87.13 VL 34.505 GAL 3.18 AZL 89.06 HCA

RP 241.31 LAp .88 LOP 201.78 Vp 22.050 GAP 17.79 AZP 90.39 TAL

RC 156.092 G,L 6.94 GP 3.07 ZAL 64.29 ZAp 168.23 ETS 163.66 ZAE

PLAMETOCENTRIC CONIC

CS 21.895 VML 4.679 DLA 17.52 RAL 153.83 RAD 6567.9 VEL 11.970 PTH

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 13 29 17 2814.86 -28.23 82.91 25.17

90.00 6 17 27 4301.37 3.31 177.64 17.86

100.00 15 0 50 2519.67 -29.68 61.11 25.09

100.00 7 28 36 4071.79 4.58 160.06 17.15

110.00 16 31 28 2236.10 -33.44 39.14 24.65

110.00 8 14 27 3928.13 7.80 147.18 15.17

DIFFERENTIAL CCRRECTION3

TOE .1405 TRA -.7388 TC3 1.7832 BAU .5223

RDE -.4972 RRA -.1688 RC3 .0634 FAU .08439

FDE .3036 FRA -.1341 FC3-3.3389 BSP 6329

8OE .5187 8RA ,7578 BC3 1.7843 FSP 780

EARTH TO MARS

114.62 SMA 216.55 ECC .32458 |NC .9408 vl 30.271

12.92 TAp 127.54 RCA 146.26 APO 286.84 V2 22.734

153.58 ETE 5.55 ZAC 92.96 ETC 255.86 CLP 168.63

2.13 VHp 8.552 DpA -.26 RAp 191.28 ECC 1.3603

INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

92.27 14 16 12 2214.9 -27.62 74.30

61.86 7 29 8 3701.4 -.48 171.01

93.69 15 42 49 1919.7 -28.86 52.40

60.43 8 36 27 3471.8 .61 153.53

97.52 17 8 44 1636.1 -32.04 30.19

56.61 9 19 55 3328.1 3.35 140.91

ORBIT DETERMINATION ACCURACY

ST 336.3 SR 612.3 SS 285.8

CRT -.4183 CRS .9421CST -.5685

LSA 690.7 MSA 295.9 SSA 71.9

EL1 633.0 EL2 295.5 ALF 106.67

MID-COURSE ExECuTION ACCURACY

9GT 1927.2 $GR 649.0 8G3 272.1

RRT .1598 RRF -.1831 RTF -.8211

888 2033.6 R23 -.0361 R13 -.8220

8G1 1930.4 SG2 639.6 THA 3.46
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JPL TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUNCH DATE DEC 19 1964 FLIGHT TIME 156.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CO4_|C

RL 147.18 LAL -.00

RP 241.22 LAP .83

RC 158.408 GL 6.84

PLANETOCENTRIC CC_IIC

C3 21.401VHL 4.62S

LNCH AZMTN LNCN TIME

90.00 13 21 15

90.00 6 16 2

100.00 14 53 5

100.00 7 26 52

110.O0 16 24 20

110.00 8 12 7

DIFFERENTIAL CORRECTIO_IS

TOE .1326 TRA -.6964

ROE -.4909 RRA -.1616

FOE .3307 FRA -.1832

BDE .5085 BRA .7168

D|STANCE 373.583 EARTH TO MARS

LOL 87.13 VL 34.420 GAL 3.27 AZL 89.08 HCA 115.55 SMA 214.50 ECC .31847 INC .9183 Vl 30.271

LOP 202.69 Vp 21.946 GAp 17.18 AZP 90.40 TAL 15.58 TAp 129.13 RCA 146.18 APO 282.81 v2 22.762

GP 3.16 ZAL 63.11 ZAp 167.54 ETS 164.07 ZAE 153.95 ETE 5.98 ZAC 93.11ETC Z55.85 CLP 167.94

DLA 17.85 RAL 154.65 RAO 6567.9 VEL tl.949 pTH 2.13 VHp 8.341DpA -.27 RAp 191.54 ECC 1.3522

L-I TTME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2821.94 -28.25 83.43 23.70 92.01 14 8 17 2Z21.9 -27.67 74.81

4283.29 2.72 176.63 16.41 61.80 7 27 25 3683.3 -1.07 170.O0

2325.77 -29.71 61.56 23.62 93.46 15 35 11 1925.8 -28.91 52.85

4054.69 4.00 159.12 15.71 60.35 8 34 27 3454.7 .03 152.59

2240.29 -33.48 39.46 23.20 97.34 17 1 40 1640.3 -32.10 30.50

3912.93 7.23 146.37 13.71 56.50 9 17 20 _312.9 2.78 140.12

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.8726 BAU .5362 8GT 1963.3 6¢IR 646.9 663 286.7 ST 322.5 SR 611.2 SS 308.0

RC3 .0741FAU .08775 RRT .I653 RRF -.1972 RTF -.8295 CRT -.4188 CRS .9365 CST -.5938

FCS-3.5497 BSP 6244 Sr_ 2067.1 R23 -.0446 R13 -.8305 LSA 696.6 MSA 285.6 SSA 75.2

BC3 1.8740 FSP 830 SO1 1966.5 S62 637.0 THA 3.48 ELt 630.0 EL2 284.1 ALF 105.74

LAUNCH DATE DEC 19 1964 FLIGHT TIME 158.00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 240.93 LAP .80

RC 160.729 GL 6.72

PLANETOCENTRIC CONIC

C3 20.954 YHL 4.578

LNCN AZMTH LNCM TIME

90.00 13 13 26

90.00 6 14 29

100.00 14 45 34

100.00 7 25 2

110.00 16 17 24

110.00 8 9 42

DIFFERENTIAL CORRECTIONS

TOE .1129 TRA -.6712 TC3 1.9367 BAU .5431

ROE -.4847 RRA -.1542 RC3 .0859 FAU .09139

FOE .3565 FRA -.2415 FC3-3.7739 BSP 6462

80t[ .4977 BRA .6887 BC3 1.9386 FSP 880

DISTANCE 376.612 EARTH TO MARS

LOt. 87.13 VL 34.339 GAL 3.38 AZL 89.10 HCA 116.49 SNA 212.58 ECC .31270 INC .8954 vt 30.271

LOP 203.62 VP 21.849 GAp 16.58 AZP 80.40 TAL 14.23 TAp 130.71 RCA 146.10 APO 279.05 V2 22.791

GP 3.26 ZAL 61.96 ZAP 166.84 ET9 164.43 ZAE 154.36 ETE 6.44 ZAC 93.26 ETC 255.85 CLP 167.24

DLA 18.16 RAL 153.47 RAD 6567.9 VEL 11.930 PTH 2.12 VHp 8.136 DpA -.27 RAp 191.79 ECC 1.3448

L-I TIN[ INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2826.73 -29.27 83.92 22.27 91.76 14 0 35 2228.7 -27.72 75.30

4266.35 2.18 175.68 15.01 61.76 7 25 36 3666.3 -1.61 169.O5

2531.61 -29.73 61.99 22.19 93.23 15 27 46 1931.6 -28.97 53.27

4038.70 3.46 159.24 14.30 60.29 8 32 21 3438.7 -.52 151.71

2244.31 -33.52 39.77 21.79 97.16 16 54 48 1644.3 -32.16 30.80

3898.76 6.70 145.62 12.30 56.40 9 14 41 3298.8 2.23 139.38

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

541T 1986.3 $GIR 644.7 SG3 302.4 6T 305.2 SR 609.8 SS 328.9

RRT .1822 RI_ -.2118 RTF -.8321 CRT -.3731CRS .9293 CST -.5801

SG8 2088.3 R23 -.0438 R13 -.8332 LSA 698.7 MSA 280.9 SSA 78.3

SG1 1990.2 362 632.6 THA 3.77 ELi 623.1 EL2 277.2 ALF 103.24

LAUNCH DAlE DEC 19 1964 FLIGHT TIME 160.00 ARRIVAL DATE MAY 28 1365

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 240.64 LAP .77

RC 163.052 GL 6.59

PLANETOCENTRIC CONIC

C3 20.550 VHL 4.533

LNCH AZMYH LNCH TIME

90.00 13 5 51

90.00 6 12 49

100.00 14 38 16

100.00 7 23 5

110.00 16 10 39

110.00 8 7 12

DIFFERENTIAL CC_RECTIONS

TOE .0956 TRA -.6418

ROE -.4790 RRA -.1468

FDE .3838 FRA -.3016

BDE .4685 6RA .6384

DISTANCE 379.695 EARTH TO MARS

LOL 87.13 VL 34.261 GAL 3.48 AZL 89.13 HCA 117.42 SNA 210.78 ECC .30725 |NC .8721 Vl 30.271

LOP 204.56 VP 21.758 GAP 15.99 k_ s 90.40 TAL 14.87 TAp 132.30 RCA 143.02 APO 275.54 v2 22.821

GP 3.37 ZAL 60.82 ZAp 166.12 ETS 164.75 ZAE 154.80 ETE 6.94 ZAC 93.41ETC 255.84 CLP 166.55

DLA 18.44 RAL 152.31RAD 8567.8 VEL 11.913 pTH 2.12 VHp 7.935 DpA -.27 RAp 192.04 ECC 1.3382

L-I TIME [NJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2635.21 -28.28 84.40 20.87 91.52 13 53 6 2235.2 -27.77 75.77

4250.52 1.67 174.80 13.64 81.73 7 23 40 3650.5 -2.12 168.17

2537.18 -29.75 62.41 20.80 93.02 15 20 33 1937.2 -29.02 53.68

4023.79 2.96 157.41 12.93 60.24 8 30 9 3423.8 -1.02 150=89

2248.15 -33.55 40.07 20.41 96.98 16 48 7 1648.2 -32.22 31.O9

3885.58 6.20 144.93 10.92 56.32 9 11 57 3285.6 1.73 138.89

MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0024 BAU .550_ 8GT 2010.4 Sr, R 642.5 SG3 318.9 ST 288.7 SR 608.3 SS 350.8

RC3 .0986 FAU .09520 RRT .1985 RRF -.2278 RTF -.8356 CRT -.3300 CRS .9219 CST -.5659

FC3-4.0108 BSP 6632 SOB 2110.5 R23 -.0449 R13 -.8368 LSA 702.7 MSA 275.7 SSA 81.2

BE3 2.0048 FSP 934 SG1 2014.9 S62 628.3 THA 4.02 ELi 617.5 EL2 268.5 ALF 1OI.01

LAUNCN DATE DEC 19 1964 FLI6HT TIME 162.00 ARRIVAL DATE MAY 30 1965

NELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 240.34 LAp .75

RC 165.375 6L 6.46

PLAN(TOCENTRIC CONIC

C3 20,185 VHL 4.493

LNCN AZI4TH LNCH TIME

90.00 12 38 31

90.00 6 11 1

100.00 14 31 12

100.00 7 21 1

110.OO 16 4 6

110.00 8 4 36

DISTANCE 382.829 EARTH TO MARS

LOL 87.13 VL 34.187 GAL 3.58 AZL 89.15 HCA 118.36 SklA 209.10 ECC .30209 INC .8483 Vl 30.271

LOP 203.49 VP 21.673 GAP 13.40 AZP 90.40 TAL 15.52 TAp 133.88 RCA 145.93 APO 272.27 V2 22.851

GP 3.48 ZAL 59.70 ZAp 165.38 ETS 165.04 ZAE 155.27 ETE 7.47 ZAC 93.56 ETC 255.83 CLP 165.80

OLA 18.70 RAL 131.17 RAD 6567.8 VEL 11.898 pTH 2.11 VHp 7.740 DpA -.25

L-I TIME INJ LAT INJ LONG INJ RT ASC tNJ AZI4TH INJ TIME PO CST TIM

2841.32 -28.29 84.84 19.50 91.30 13 45 52 2241.3

4235.86 1.20 173.98 12.31 61.71 7 21 37 3635.9

2542.44 -29.7T 62.80 19.44 92.81 15 13 35 1942.4

4009.98 2.49 156.66 11.59 60.20 8 27 51 3410.0

2231.77 -33.38 40.34 19.06 96.82 16 41 38 1651.8

3873.41 5.74 144.28 9.58 36.24 9 9 9 3273.4

DIFFERENTIAL CORRECTIONS

TOE .0806 TRA -.6114 TC3 2.0675 6AU .5587

RDE -.4736 RRA -.1393 RC3 .1123 FAu .09919

FOE .4120 FRA -.3656 FC3-4.2544 BSP 6743

BDE .4804 BRA .6271BC3 2.0705 FSP 990

RAP 192.27 ECC 1.3322

INJ 2 LAT |NJ 2 LON&

-27.81 76.21

-2.60 167.35

-29.O6 54.06

-1.49 150.13

-32.27 31.36

1.27 138.O6

ORBIT DETERMINATION ACCURACY

ST 273.2 SR 606.6 SS 373.0

CRT -.2897 CRS .9145 CST -.5518

LSA 708.2 MSA 270.6 SSA 83.9

EL1 612.9 EL2 258.6 ALF 99.06

MID-COURSE EXECUTION ACCURACY

9GT 2034.5 $_R 640.4 SG3 336.1

RRT .2147 RRF -.2451 RTF -.8393

SG8 2133.0 R23 -.0473 R13 -.8406

SG1 2039.7 662 623.9 THA 4.2Z

2239



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I. 19(54)

LAUNCH DATE DEC 19 1964 FLIGHT TIME 164.00 ARRIVAL DATE JUN 1 1965

HELIOCENTRIC COIN IC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 240.04 LAP .72 LOP 206.43 VP

RC 167.697 GL 6.31GP 3.60 ZAL

pLANETOCENTRIC CONIC

C3 19.856 VHL 4.456

LNCH AZMTH LNCH TIME

90.00 12 51 28

90.00 6 9 5

1OO.00 14 24 24

100.00 7 18 50

110.00 15 57 47

110.00 8 I 55

DIFFERENTIAL CORRECTIONS

TOE .0671 iRA -.5805 TC3 2.1308 8AU .5666

ROE -.4685 RRA -.1317 RC3 .1269 FAU .10339

FOE .4404 FRA -.4343 FC3-4.5081 BSP 6858

8DE .4736 BRA .§9§2 BC3 2.1346 FSP 1050

DISTANCE 386.009 EARTH TO NARS

34.117 GAL 3.68 _ZL 89.18 HCA 119.30 SMA 207.53 ECC .29721%NC .8241 vl 30.271

21.593 GAP 14.82 AZP 90.40 TAL 16.15 TAp 135.45 RCA 145.85 Apo 269.21 V2 22.881

58.61 ZAp 164.64 ETS 165.30 ZAE 155.78 ETE 8.05 ZAC 93.72 ETC 255.83 CLP 165.05

DLA 18.94 RAL 150.04 RAD 6567.8 VEL 11.884 pTH 2.11VHp 7.551DpA -.22 RAp 192.50 ECC 1.3268

L-[ TIME ]NJ LAT ]NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2847.01 -28.30 85.26 18.17 91.09 13 38 55 2247.0 -27.85 76.62

4222.35 .76 173.23 11.02 61.69 7 19 27 3622.4 -3.03 166.60

2547.31 -29.79 63.16 18.12 92.62 15 6 51 1947.3 -29.11 54.42

3997.28 2.06 155.96 10.29 60.17 8 25 27 3397.3 -1.92 149.44

2255.11 -33.60 40.60 17.75 96.67 16 35 25 1655.1 -52.32 31.61

3862.24 5.32 143.70 8.27 56.18 9 6 18 3262.2 .84 137.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2058.2 St,dR 638.5 SG3 354.2 ST 258.3 SR 604.8 SS 395.0

RRT .2314 RRF -.2635 RTF -.8451 CRT -.2501CRS .9067 CST -.5366

8_ 2155.0 R23 -.0503 R13 -.8445 LSA 714.3 MSA 266.0 8SA 86.4

861 2064.1 SG2 619.4 THA 4.51 EL1 608.9 ELI 248.4 ALF 97.32

LALR4CH DATE DEC 19 1964 FLIGHT TIME 166.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC _IC

RL 147.18 LAL -.00 LOt. 87.13 VL 34.050 GAL

RP 239.73 LAp .69 LOP 207.38 VP 21.520 GAP 14.24 AZP

RC 170.016 GL 6.15 GP 3.72 ZAL 57.55 ZAp 163.87 ETS

PLANI[TOCENTRIC CONIC

C3 19.560 VHL 4.423 DLA 19.16 RAL 148.93 RAO 6567.8 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 12 44 42 2852.20 -28.30 85.64

90.00 6 7 1 4210.02 .36 172.54

100.00 14 17 52 2551.75 -29.80 63.49

100.00 7 16 31 5985.70 1.67 155.32

110.00 15 51 43 2258.14 -33.63 40.83

110.00 7 59 10 3852.08 4.93 143.16

DIFFERENTIAL CORRECTIONS

TOE .0545 TRA -.5504 TC3 2.1897 BAU .5738

RDE -.4636 RRA -.1240 RC3 .1425 FAU .10777

FOE .4696 FRA -.5070 FC3-4.7701BSP 6964

BDE .4668 _RA .5642 BC3 2.1943 FSP 1114

DISTANCE 389.233 EARTH TO MARS

3.78 A2L 89.20 HCA 120.24 SMA 206.05 ECC .29261 INC .7994 vl 30.271

90.40 TAL 16.78 TAp 137.02 RCA 145.76 Apo 266.34 v2 22.912

165.53 ZAE 156.31ETE 8.68 ZAC 93.88 ETC 255.82 CLP 164.30

11.872 PTH 2.11VHp 7.366 DpA -.19 RAp 192.72 ECC 1.3219

INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

16.88 90.90 13 32 14 2252.2 -27.88 77.00

9.76 61.69 7 17 11 3610.0 -3.43 165.91

16.83 92.45 15 0 24 1951.8 -29.14 54.74

9.03 60.15 8 22 57 3385.7 -2.31 148.80

16.48 96.54 16 29 21 1658.1 -32.36 31.83

7.00 56.13 9 3 22 3252.1 .45 136.94

NIO-COURSE EXECUTION ACCURACY ORBIT CETERMINATION ACCURACY

SGT 2080.0 SGR 636.8 SG3 373.2 ST 244.2 SR 602.8 SS 417.2

RRT .2492 RRF -.2832 RTF -.8464 CRT -.2081CRS .8991CST -.5174

SGB 2175.3 R23 -.0538 R13 -.8480 LSA 721.4 MSA 262.5 SSA 88.4

SG1 2086.6 SG2 614.8 THA 4.78 EL1 605.4 EL2 237.9 ALF 95.70

LAUNCH DATE DEC 19 1964 FLIGHT TIME 168.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 167.18 LAL -.00

RP 259.42 LAp .66

RC 172.331 GL 5.99

PLANETOCENTRIC CONIC

C3 19.293 VHL 4.392

LNCH AZMTH LNCN TIME

90.00 12 38 15

90.00 6 4 48

100.00 14 1I 38

100.00 7 14 6

110.00 15 45 54

110.00 7 56 20

DIFFERENTIAL CORRECTIONS

TOE .0431 TRA -.5203

ROE -.4590 RRA -.1161

FOE .4988 FRA -.5849

BDE .4610 BRA .5331

DISTANCE 392.498 EARTH TO MARS

LOL 87.15 VL 35.986 GAL 3.87 AZL 89,23 HCA 121.18 SMA 204.67 ECC .28826 INC .7740 Vl 30.271

LOP 208.52 VP 21.452 GAP 13.67 AZP 90.40 TAL 17.41 TAp 138.59 RCA 145.67 Apo 263.66 V2 22.943

GP 3.85 ZAL 56.51 ZAp 163.09 ETS 165.74 ZA£ 156.88 ETE 9.37 ZAC 94.04 ETC 255.82 CLP 163.52

DLA 19.35 RAL 147.85 RAO 6567.8 VEL 11.861 pTH 2.10 VHp 7.18_ DpA -.14 RAp 192.92 ECC 1.3175

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2856.86 -28.31 85.98 15.62 90.73 13 25 52 2256.9 -27.91 77.34

4198.87 .00 171,92 8.54 61.68 7 14 47 3598.9 -3.78 165.28

2555.72 -29.81 63.76 15.58 92.29 14 54 14 1955.7 -29.18 55.03

3975.24 1.32 154.75 7.81 60.13 8 20 21 3375.2 -2.67 148.23

2260.82 -33.65 41.04 15.23 96.42 16 23 34 1660.8 -32.39 32.03

3842.91 4.58 142.68 5.77 56.09 9 0 23 3242.9 .10 136.47

MID-CouRSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 2.2467 BAU .5810 8GT 2101.5 8GR 635.4 SG3 393.2 ST 230.7 SR 600.7 SS 439.0

RC3 .1593 FAU .11242 RRT .2680 RRF -.3042 RTF -.8498 CRT -.1663 CRS .8911CST -.4970

FC3-5.0444 8SP 7058 8GB 2195.5 R23 -.0576 R13 -.8516 LsA 728.8 MSA 259.9 SSA 90.0

BC3 2.2524 FSP 1181 SG1 2109.0 962 610.0 THA 5.06 ELI 602.1 ELI 227.0 ALF 94.26

LAUNCH DATE DEC 19 1964 FLIGHT TIME 170.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC C.CNIC

RL 147.18 LAL -.00

RP 239.11 LAp .63

RC 174.639 GL 5.81

PLANETOCENTR |C C(_llC

C3 19.055 VHL 4.365

LNCH AZMTM LNCH TIME

90.00 12 32 6

90.00 6 2 27

100.00 14 5 41

100.00 7 11 33

110.00 15 40 19

110.00 7 53 25

01FFERENTIAL CORRECTioN9

TOE .0462 TRA -.4770

ROE -.4545 RRA -.1079

FOE .5267 FRA -.6700

BDE .4569 BRA .4890

DISTANCE 395.801 EARTH TO MARS

LOt. 87.13 VL 53.925 GAb 3.96 AZL 89.25 HCA 122.13 SMA 203.36 ECC .28414 INC .7481 Vl 30.271

LOP 209.27 VP 21.389 GAP 13.11 AZP 90.40 TAL 18;02 TAp 140.15 RCA 145.58 APO 261.15 V2 22.975

GP 3.99 ZAL 55.50 ZAp 162.29 ETS 165.92 ZAE 157.48 ETE 10.13 ZAC 94.21ETC 255.81CLp 162.73

OLA 19.53 RAL 146.78 RAO 6567.8 VEL 11.851 pTH 2.10 VHP 7.010 DpA -.08 RAp 195.12 ECC 1.3136

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TINE PO CST TIM IMJ 2 LAT INJ 2 LONG

2860.99 -28.31 86.28 14.40 90.58 13 19 47 2261.0 -27.93 77.64

4188.87 -.32 171.36 7.35 61.68 7 12 16 3588.9 -4.10 164.72

2559.22 -29.82 64.04 14.36 92.16 14 48 20 1959.2 -29.20 55.29

3965.87 1.00 154.23 6.61 60.12 8 17 39 3365.9 -2.98 147.71

2263.16 -33.67 41.22 14.02 96.31 16 18 2 1663.2 -32.43 32.21

3834.70 4.27 142.25 4.57 56.05 8 57 19 3234.7 -.21 136.04

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 2.3279 BAU .5947 SGT 2139.0 SGR 634.4 SG3 414.5 ST 217.0 SR 598.3 SS 459.6

RC3 .1772 FAU .11736 RRT _.2786 RRF -.3261 RTF -.8574 CRT -.2071 CRS .8821 CST -.5414

FC3-3.3321 BSP 6823 SGIB 2231.1 R23 -.0690 R13 -.8594 LSA 737.5 MSA 252.7 SSA 92.6

BC3. 2.3346 FSP 1248 8G1 2146.9 SG2 607.0 THA 5.14 EL1 600.3 EL2 211.6 ALF 94.91

2240



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 196,4)
i

LAUNCH OAT[ DEE 19 1984 FLIGHT TIN( 172.00 ARRIVAL OAT[ JUN 9 |R65

HELI(_ENTRIC CONIC

RL 147.18 LAL -.00

RP 238.79 LAp .60

RC 176.939 GL 5.63

PLANETOCEMTRIC CONIC

C3 16.$40 VHL 4.341

LNCN AZMTH LI_H TIM(

80.00 lZ 26 20

90.00 5 59 58

100.00 14 0 5

100.00 7 8 54

110.00 15 $5 2

110.00 7 50 26

DIFFERENTIAL CORRECTIONS

Y1D( .0249 TRA -.459T

RDE -.4503 RRA -.0996

FOE .5584 FRA -.7568

60E .4510 BRA .4704

DISTANCE 399.138

LOL 87.13 VL 33.866 GAL 4.04 AZL 69.28 HCA

LOP 210.22 yp 21.332 GAP 12.55 AZP 90.39 TAL

GP 4.13 ZAL 54.52 ZAP 161.47 [TS 186.09 ZAE

TC3 2.3521BAU .5945

RC3 .1982 FAU .12241

FC3-5.6248 BSP 7177

BCS 2.3603 FSP 1325

EARTH TO MARS

123.08 SMA 202.14 ECC .28026 INC .7217 Vl 30.271

18.62 TAp 141.70 RCA 145.49 Apo 258.80 V2 23.007

158.11ETE 10.95 ZAC 94.38 ETC 255.81CLP 161.92

DLA 19.67 RAL 145.75 RAG 6567.8 VEL 11.842 PTH 2.10 VHp 6.840 DpA -.01 RAp 193.31ECC 1.3101

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2864.41 -28.31 86.53 13.22 90.45 13 14 4 2264.4 -27.95 77.88

4180.11 -.GO 170.87 6.20 61.69 7 9 38 3580.1 -4.38 164.25

2562.09 -29.83 64.25 13.18 92.05 14 42 47 1962.1 -29.23 55.50

3957.06 .T2 153.70 5.46 60.12 8 14 51 3357.7 -3.26 147.26

2265.02 -33.69 41.36 12.85 96.23 16 12 47 1665.0 -32.45 32.55

3827.49 4.00 141.87 3.42 56.02 6 54 14 3227.5 -.49 135.66

M|D-COURSE (Y_CUTION ACCURACY ORgIT DETERMINATION ACCURACY

SGT 2141.4 SGR 633.9 SG3 436.4 ST 205.5 SR 595.9 SS 482.3

RRT .S091 RRF -.3503 RTF -.8563 CRT -.0910 CRS .8750 CST -.4581

SG8 2233.5 R25 -.0673 R15 -.8585 LSA 745.2 MSA 257.1 SSA 92.0

9_1 2151.1SG2 600.4 THA 5.65 ELI 596.2 EL2 204.5 ALF 92.04

LAUNCN DATE DEC 19 1964 FLIGHT TIN( 174.00 ARRIVAL DATE JON 11 1965

HELIOCENTRIC CCNIC DISTANCE 402.508 EARTH TO MARS

NL 147.18 LAL -,00 LOL 87.13 VL 33.811 GAL 4.13 AZL 89.31 HCA 124.03 SMA 201.00 ECC .27660 INC .8945 Vl 30.271

RP 238.47 LAp .58 LOP 211.17 VP 21.279 GAP 12.00 AZP 90.39 TAL 19.21 TAp 143.25 RCA 145.40 APO 256.59 V2 23.040

RE 179.231 6L 5.43 GP 4.27 ZAL 55.57 ZAP 160.63 ETS 166.24 ZAE 158.77 ETE 11.87 ZAC 94.55 ETC 255.80 CLP 161.09

PLAIETOCENTRIC C(3N[C

C5 18.646 VHL 4.318 OLA 19.$0 RAL 144.74 RAO 6567.8 V[L 11.833 PTH 2.10 VHP 6.673 OpA .07 RAP 193.48 (CC 1.5069

LNCH AZ14TH LI_H TIN( L-1 TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 20 54 2887.20 -28.31 86.74 12.07 90.35 13 8 41 2267.2 -27.97 78.09

90.00 5 57 20 4172.49 -.85 170.45 5.09 61.69 7 6 53 3572.5 -4.63 163.80

100.00 13 54 49 2564.41 -29.83 64.43 12.04 91.95 14 37 52 1964.4 -29.24 55.67

100.00 7 8 7 3950.52 .48 153.39 4.55 60.11 6 11 58 3350.5 -5.50 146.87

110.00 15 30 2 2266.47 -33.69 41.48 11.72 96.16 16 7 48 1666.5 -32.47 32.46

110.00 7 47 23 3621.22 3.76 141.54 2.30 56.00 8 51 4 3221.2 -.75 135.34

DIFFERENTIAL CORRECTIONS MID-COUR_ME (XECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TD( .0146 TRA -.4330 TC3 2.3936 _AU .5992 SGT 2155.7 SGR 634.0 SG3 459.6 ST 194.4 SR 593.3 SS 503.9

ROE -.4462 RRA -.0910 RC3 .2165 F_U .12776 RRT .5318RRF -.3756 flTF -.8584 CRT -.0353 CRS .6672 CST -.4210

FOE .5890 FRA -.8505 FC3-5.9355 BSP 7281 Sr_ 2247.0 RZ3 -.0714 R13 -.8609 LSA 754.0 MSA 256.4 SSA 92.0

BID( .4465 BRA .4425 BC3 2.4034 F_P 1402 SGI 2|_.7 $62 595.0 THA 6.03 EL1 593.4 ELZ 194.2 ALF 90.74

LAUNCH DATE DEC 19 1964 FLIGHT TIN( 176.00 ARRIVAL OAT( J UN 13 1965

HELIOCENYRIC CONIC

RL 147.18 LAL -.00

RP 238.14 LAP .55

RC 101.513 6L 5.23

PLANETOCENTRIC CONIC

C3 18.475 VHL 4.298

LNCH AZMTN LNCH TIME

90.00 12 15 49

90.00 5 54 34

100.00 13 49 50

100.00 T 3 14

110.00 15 25 16

110.00 7 44 18

DIFFERENTIAL CORRECTIONS

TDE .0071 "iRA -.4059

ROE -.4422 RRA -.0621

FOE .6195 FRA -.9496

ROE .4423 BRA .4141

DISTANCE 405.911 EARTH TO MARS

LOL 87.13 VL 33.758 GAL 4.21 AZL 89.35 HCA 124.99 SHA 199.g2 ECC .27514 INC .6666 vl 50.271

LOP 212.12 VP 21.231 GAP 11.46 A ZP 90.38 TAL 19.79 TAp 144.76 RCA 145.51 APO 254.52 vZ 23.073

GP 4.43 2AL 52.65 ZAP 159.78 ETS 166.37 ZAE 159.45 ET( 12.88 ZAC 94.72 ETC 255.80 CLP 160.25

OLA 19.90 RAL 143.75 RAO 6567.7 VEL 11.626 PTH 2.09 VHp 6.512 DpA .17 RAp 193.64 ECC 1.3041

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2869.32 -28.32 86.8g 10.96 90.27 13 3 38 2269.3 -27.98 78.24

4186.04 -1.06 170.09 4.00 61.70 7 4 0 3566.0 -4.83 165.44

2566.13 -29.84 64.55 10.93 91.89 14 32 36 1966.1 -29.26 55.80

3944,46 ,27 15).06 3,26 60.!1 8 8 58 5344.5 =3.71 146.53

2267.47 -33.70 41.55 10.61 96.12 18 3 5 1667.5 -52.48 32.55

3815.89 3.56 141.26 1.22 55.98 8 47 52 5215.9 -.93 135.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.4355 BAU .6040 SGT 2169.6 SGR 634.8 SG3 483.9 ST 183.9 SR 590.6 SS 525.0

RC3 .2381 FAU .13338 RRT .3554 RRF -.4022 RTF -.8607 CRT .0075 CRS .8594 CST -.3929

FC3-6.2499 BSP 7352 _ 2260.7 R23 -.0769 R13 -.8634 LSA 765.1 MSA 259.9 SSA 91.8

BC3 2.4451 FSP 1486 _M_I 2182.4 SG2 589.9 THA 6.41 EL1 590.6 EL2 183.9 ALF 89.85

LAUNCH DATE DEC 19 19_4 FLIGHT TIME 176.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CCIAIC

RL 147.18 LAL -.00

RP 237.61 LAp .52

RC 183.786 GL. 5.0 z

PLANETOCENTRIE CONIC

C3 18.323 _ 4.281

LNCH AZIATH LMEH TIME

90.00 12 11 6

90.00 5 51 40

100.00 13 45 13

100.00 7 0 14

110.00 15 20 51

110.00 7 41 5

DIFFERENTIAL CORRECTIONS

TOE .0038 TRA -.3760 TC3 2.4763 BAU .6100

ROE -.4384 RRA -.0728 RE3 .2612 FAU .13934

FOE .6491 FRA-l.0564 FC3-6.5835 SSP 7345

BOE .4304 BRA .3830 BC3 2.4900 FSP 1571

DISTANCE 409.342 EARTH TO MARS

LOL 87.13 VL 33.700 GAL 4.29 AZL 89.36 HCA 125.94 SHA 198.90 ECC .26987 INC .6381 V1 30.271

LOP 213.06 vP 21.187 GAP 10.93 AZP 80.37 TAL 20.36 TAp 146.31RCA 145.22 APO 252.58 v2 23.106

GP 4.59 ZAL 51.76 ZAP 158.90 ETS 166.50 ZA( 160.16 ETE 14.02 ZAC 94.90 ETC 255.79 CLP 159.38

DLA 19.98 RAL 142.80 RAD 6567.7 VEL 11.820 PTH 2.09 VHp 6.354 OpA .28 RAp 195.80 ECC 1.5016

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2870.72 -28.32 86.99 9.89 90.22 12 58 56 2270.7 -27.99 78.34

4160.74 -1.23 169.79 2.96 61.71 7 1 1 3560.7 -5.00 165.14

2567.22 -29.84 64.64 9.86 91.85 14 28 0 1967.2 -29.27 55.88

3939.47 .10 152.79 2.22 60.11 8 5 53 3339.5 -3.87 146.26

2268.00 -33.70 41.59 9.54 96.09 15 58 59 1668.0 -32.49 32.57

3811.46 5.39 141.03 .17 55.96 8 44 36 3211.5 -1.10 134.85

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2166.6 S&R 636.4 SG3 509.6 ST 172.9 SR 587.6 SS 545.5

RRT .3784RRF -.4300 RTF -.8637 CRT .0259 CR3 .8511CST -.3854

SGB 2277.3 R23 -.0842 R13 -.8668 LSA 772.1NSA 261.1SSA 91.5

SG1 2200.8 SG2 585.3 THA 6.77 EL1 587.6 EL2 172.8 ALF 89.56
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JPLTR32-503 EARTH--MOONTRAJECTORIES,1964-69

LAUNCH DATE DEC 19 1964 FLIGHT TIME 180.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC DISTANCE 412.801

RL 147.18 LAL -.00 LOt. 87.15 VL 33.660 GAL 4.36 AZL 89.39 HCA

RP 237.48 LAP .49 LOP 214.04 VP 21.148 GAP 10.40 AZP 90.37 TAL

RC 166.049 GL 4.80 GP 4.77 ZAL 50.90 ZAP 158.00 ET$ 166.60 2AE

PLANETOCENTRIC CONIC

C3 18.186 VHL 4.255 OLA 20.04 RAL 141.67 RAO 8567

LNCH AZMTH LNCH T|NE L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 6 45 2871.38 -26.32 87.04 8.85 90.20 12 54 36

go.o0 5 48 57 4156.58 -1.36 169.56 1.95 61.71 6 57 54

100.00 13 40 58 2567.65 -29.84 64.67 8.82 91.65 14 23 44

100.00 8 57 7 3935.53 -.05 152.57 1.20 60.11 8 2 43

110.00 15 16 43 2268.02 -_3.70 41.60 8.50 96.09 15 54 31

110.00 7 37 50 3607.93 3.25 140.85 359.16 55.95 8 41 18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE -.0047 TRA -.3534 TC5 2.5005 8AU .6119 SGT 2191.8 S_ 639.1 SG3 536.3

ROE -.4346 RRA -.0632 RC3 .2856 FAU .14550 RRT .4061RRF -.4592 RTF -.8645

FOE .6799 FRA-l.1675 FC3-6.9265 BSP 7465 SG8 2283.1 R23 -.0894 R15 -.8680

80E .4346 ERA .3590 BC5 2.5168 FSP 1663 SG1 2208.3 SG2 579.6 THA 7.26

EARTH TO MARS

126.90 SMA 197.95 ECC .26679 INC .6086 vl 30.271

20.92 TAp 147.82 RCA 145.14 Apo 250.76 V2 25.140

160.90 ETE 15.28 ZAC 95.09 [TC 255.79 CLP 158.50

.7 VEL 11.814 PTH 2.09 VHp 6.201 DPA .41 RAP 193.93 ECC 1.2993

PO C$T TIM INJ 2 LAT INJ 2 LONG

2271.4 °27.99 78.39

3556.6 -5.15 162.91

1967.7 -29.27 55.91

3335.5 -4.01 146.04

1668.0 -32.49 32.57

3207.9 -1.24 134.64

ORBIT DETERMINATION ACCURACY

ST 164.7 SR 584.5 SS 566.2

CRT .0856 CRS .8435 CST -.3383

LSA 781.6 MSA 265.1 SSA 90.3

ELI 584.7 ELI 164.0 ALF 88.50

LAtJNCM DATE DEC 19 1964 FLIGHT TIME 182.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 237.15 LAP .46 LOP 215.00 VP

RC 188.300 GL 4.57 GP 4.95 ZAL

PLANETOCENTRIC CONIC

C3 18.065 VHL 4_250

LNCH AZMTH LNCH TIME

90.00 12 2 46

90.00 5 45 27

100.00 13 37 0

100.00 6 53 54

110.00 15 12 51

110.00 7 34 52

DIFFERENTIAL CORRECTIONS

TOE -.0088 TRA -.3284 TC5 2.5269 BAU .6149

ROE -.4306 RRA -.0531 RC5 .3116 FAU .15198

FOE .7097 FRA-1.2865 FC3-7.2835 BSP 7505

BOE .4509 8RA .3527 BC5 2.5461 FSP 1759

DISTANCE 416.287

33.615 GAL 4.43 AZL 89.42 HCA

21.113 GAP 9.88 AZP 90.36 TAL

50.07 ZAP 157.08 ETS 166.70 ZAE

EARTH TO 14ARS

127.87 SMA 197.05 ECC .26386 INC .5765 Vl 30.271

21.46 TAp 149.32 RCA 145.05 APO 249.04 V2 23.174

161.65 ETE 16.71 ZAC 95.28 ETC 255.78 CLP 157.59

DLA 20.07 RAL 140.97 RAD 6567.7

L-I TIME INJ LAT INJ LONG

2871.28 -28.32 87.03 7.84 90.20 12 50 37

4153.53 -1.46 169.39 .97 61.72 6 54 40

2567.42 -29.84 64.65 7.81 91.84 14 19 47

3932.62 -.13 152.41 .22 60.11 7 59 26

2267.54 -33.70 41.56 7.50 96.11 15 50 39

3805.27 3.15 140.71 358.18 55.94 8 37 57

MID-aCOURSE EXECUTION ACCURACy

SGT 2199.2 8GR 642.9 SG3 564.3

RRT .4827 RRF -.4694 RTF -.8661

SG8 2291.2 R23 -.0966 R13 -.8700

961 2218.0 SG2 574.7 THA 7.73

VEL 11.809 pTH 2.09 VHP 6.052 DpA .55 RAp 194.06 ECC 1.2975

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2271.3 -27.99 78.38

3553.5 -5.23 162.74

1967.4 -29.27 55.89

3332.6 -4.11 145.88

1667.5 -32.49 $2.53

3205.3 -1.34 134.50

ORBIT DETERMINATION ACCURACY

ST 155.9 SR 581.3 SS 586.1

CRT .1172 CRS .8355 CST -.3151

LSA 791.0 MSA 268.5 SSA 89.2

ELI 581.6 EL2 154.7 ALF 88.06

LAUNCH DATE DEC 19 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC DISTANCE 419.797

RL 147.16 LkL -.00 LOL 87.15 VL 33.571 GAL 4.50 AZL 89.45 HCA

RP 236.61 LAP .45 LOP 215.97 VP 21.082 GAP 9.37 AZP 90.34 TAL

RC 190.540 GL 4.33 GP 5.14 ZAL 49.28 ZAp 158.13 ETS 166.79 ZAE

PLAHETOCENTRIC CON|C

C3 17.956 YHL 4.257 OLA 20.09 RAL 140.11 RAO 6567.7 VEL 11.804 pTH

LNCH AZMTH LNCH TIME L-I TIH[ INJ LAT INJ LONG INJ RT ASC INJ AZ_TH INJ _IME

90.00 11 59 10 2870.42 -28.32 86.97 6.87 90.23 12 47 0

90.00 5 42 8 4151.58 -1.52 169.28 .02 61.72 6 51 19

100.00 13 33 24 2566.51 -29.84 64.58 6.84 91.8_ 14 16 1_

100.00 6 50 54 5930.72 -.19 152.31 359.28 60.11 7 56 5

110.00 15 9 17 2266.53 -33.69 41.48 6.52 96.16 13 47 4

110.00 7 31 10 3805.47 5.08 140.61 357.23 35.94 8 3_ _4

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0117 TRA -.3049 TC3 2.5488 8AU .6173 SGT 2204.3 _GR 648.1 863 593.._7

EARTH TO MARS

128183 SMA 196._Q ECC .26114 INC .5473 Vl 50.271

21._HJ TAp. 150.81RCA 144.96 Apo 247.43 Y2 23.209

162.42 ETE 16.52 _ 95.47 ETC 255.78 CLP 156.66

LAUNCH DATE _(C 19 1964

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 67.13 VL 33.530 GAL

2,09 VHp 5.907 OpA .71 RAp 194.17 ECC 1.2955

PO CST TIN INJ Z LAT INJ 2 LONG

2270.4 -27.98 78.$2

3551.6 -5.29 162.63

1966.5 -29.26 55.83

3330.7 -4.17 145.78

1666.5 -32.47 32.46

3203.5 -1.41 134.41

ORBIT DETERMINATION ACCURACY

ST 147.6 SR 577.9 SS 605.6

ROE -.4271 RRA -.0426 RC3 .3393 FAU .15878 RRT .4601 RRF -.5206 RTF -.8673 CRT .1422 CRS .8276 CST -.2960

FOE .7389 FRA-t.At18 FC3-7.6555 BSP 7538 SG8 2297.6 R23 -.1046 R13 -.8718 LSA 800.4 MSA 272.3 SSA 87.9

80E .4273 BRA .3079 BC3 2.5713 FSP 1860 SG1 2225.8 862 569.9 THA 8.25 EL1 578.3 EL2 146.0 ALF 8?.78

FLIGHT TIME 186.00 ARRIVAL OATE JUN 25 1965

DISTANCE 423.3_2 EARTH TO MARS

4.36 AZL 89.4 _CA 129.80 SMA 195.40 ECC .25855 IHC .5153 vl 30.271

RP 236.46 LAp .40 LOP 216.93 VP 21.055 GAP 8.86 AZP

RC 192.768 GL 4.08 GP 5.34 ZAL 48.52 ZAP 155.16 ETS

PLANETOCENTRIC CONIC

C3 17.659 VHL 4.226 OLA 20.08 Rki. 139.27 RAO 6367.7 VEL

LNCH AZ)ATH LNCH TIME L-1 TIME INJ_d-AT

90.00 11 55 55 2668.78 -28.32,

90.00 5 38 41 4150.70 -1.5_

100.00 13 30 9 2564.90 -29.84

100.00 6 47 6 3929.81 -.22

110.00 15 6 1 2264.99 -33.68

110.00 7 27 45 3802.49 3.04

OIFFERENTIAL CCRRECTIONS

TDE -.0133 TRA -.2822 TC3 2.5670 BAU .6192

ROE -.4235 RRA -.0315 RC3 .3689 FAU .16592

FOE .7680 FRA-t.5446 FC3-8.0428 BSP 7552

BOE .4237 BRA .2839 BC3 2.5934 F SP 1966

• 0.33 TAI_ 22.49 TAP 152.29 RCA 144.88 Apo 245.92 V2 23.244

166.86 ZAE 163.21 ETE 20.15 ZAC 95.67 ETC 255.77 CLP 155.70

11.800 PT_

INJ _ONG INJ RT A$C INJ AZM_H INJ TIME

86.85 5.93 90,.29 12 43 44

169.23 359.10 61.72 6 47 52

64.46 5.90 91.94 14 12 54

152;26 356.36 60.11 T 52 38

41.36 5.38 96.23 15 43 46

140.56 356.32 55.94 8 31 8

MID-COURSE ExECuTION ACCURACY

SGT 2207.8 SGR 654.9 SG3 624.6

RRT .4878 RRF -.5525 RTF -.8684

SGB 2302.7 R23 -.1135 R13 -.8735

SG1 2232.2 962 565.4 THA 8.80

2.09 VHP 5.766 OpA .88 RAp 194.26 ECC 1.2939

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2268.8 -27.97 78.20

3550.7 -5.32 162.58

1964.9 -29.25 55.71

3329.8 -4.20 145.73

1665.0 -32.45 32.34

3202.5 -1.45 134.56

ORBIT DETERMINATION ACCURACY

ST 139.6 SR 574.4 SS 624.8

CRT .1579 CRS .8198 CST -.2834

LSA 810.0 MSA 276.1 SSA 8G.6

EL1 574.8 EL2 137,8 ALF 87.67
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JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCM DATE DEC 19 1984

HELIOCENTRIC CONIC

RL 147.|_ LAL -.DO

RP 238.12 LAP .37

RC 194.983 GL 3.82

PLAN[TOCENTRIC CONIC

CS 17.775 VHL 4.816

LMCH AZMTH LNCH 71i4[

80.00 11 53 3

90.00 5 85 6

SOD.DO 13 E7 15

100.00 8 45 35

llO.O0 15 3 2

110.00 • 24 t•

FLIGHT TIN( 188.00 ARRIVAL DATE JUN Z5 196§

DISTANCE 426.688 EARTH TO MARS

LOL 87.13 VL 33.491 GAL 4.6] AZL 89.52 HCA 130.77 Sl4A 194.65 ECC .25611 INC .4821 Vl 30.271

LOP 217.90 VP 21.031 GAp 8.36 AZP 90.31 TAL 22.99 TAp t53.76 RCA 144.79 APO 244.50 V2 25.279

GP 5.55 ZAL 47.79 Zkp 154.16 ETS 166.93 ZA( 164.01 ET( _2.25 ZAC 95.87 ETC 255.77 CLP 154.73

DLA 20.05 RAL 138.46 RAO 6567.? VEL 11.796 PTH 2.09 VHP 5.626 DPA 1.08 RAp 184.34 ECC 1.2925

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AENTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2866.38 -28.31 86.67 5.03 90.38 12 40 49 2286.4 -27.96 78.03

4150. u -1.55 169.24 350.22 61.72 6 44 17 3550.9 -5.32 162.59

2562.80 -29.83 64.29 4.99 92.03 14 9 57 1968.6 -29.23 55.54

39_9.87 -.22 152.26 357.4,8 60.11 7 49 5 5329.9 -4.20 145.73

E26Z.Skl -33.66 41.20 4.66 96.32 15 40 45 1662.9 -32.42 32.19

$902.32 3.04 140.55 3_5.44 55.94 8 27 40 3202.3 -1.45 134.35

DIFFERENTIAL C_RRECTION8

TDE -.0100 TRA -.8668 TC3 Z.5675 BAU .6221

ROE -.41941RRA -.0197 RC3 .4005 FAU *17346

FOE .7RZ6 FRA-$.U_6 FC3-8.4494 BSP •464

BOE .4198 ERA .Z679 BC$ _.6193 F_S 20•1

LAtN4CH DATE DEC 19 15_4

14(LlocENTRIC COLIC

RL 147.18 LAL -.DO

RP 235.77 LAp .$3

RC 197.185 T,L S.55

PLAN(TOCENTRIC CONIC

CS 1•.996 VHt. 4.207

LNCH AZ14TM LNCH TIN(

90.00 li 50 35

90.00 5 31 24

100.00 13 24 41

100.00 6 39 57

110.00 15 0 21

110.00 • 20 49

MID-COURSE EXECUTION ACCURACY

$GT 2213.1SGR 663.4 SG3 657.3

9RT .5143RRF -.§847 RTF -.8701

STAS 2310.4 R23 -.1239 R13 -.8760

_1 2241_1SG2 561.9 THA 9.36

FLIGtlT TIN( 190.00 ARRIVAL

DISTANCE 430.466 EARTH

LOL 87.13 VL 33.45A GAL 4.69 AZL 89.55 HCA 131.74 SMA 193.94 ECC .25381

218.89 VP 21.012 GAP 7.87 AZP 90.30 TAL 23.47 TAp 155.21 RCA 144.71

SP 5.77 ZAL 4?.09 ZAP 153.14 ETS 167.00 ZAE 164.61ETE 24.66 ZAC 96.06

DLA 19.99 RAt. 137.69 RAD 6567.7 VEL 11.793 PTH 2.09 VHp 5.495 DpA 1.29

L-I TIN( INJ LAT INJ I.ON6 INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN

2993.11 -28.31 86.44 4.15 90.50 12 38 16 2263.1

4132.10 -1.51 169.31 357.36 61.72 6 40 36 3552.1

2559.56 -29.82 64.07 4.11 92.14 14 • 21 1959.6

3930.89 -.19 152.32 356.63 60.11 7 45 26 5330.9

2290.25 -33.64 41.00 3.77 96.44 15 38 2 1660.5

3902.96 5.06 140.59 354.60 55.94 8 24 9 3203.0

DIFFERENTIAL G:RRECTION8

TOE -.0153 TRA -.2431 TC3 2.5813 BAU .6192

RID( -.4181 HA -.0079 iC3 .4335 FAU .19106

FOE .8256 FflA-1.8301) FC3-8.9579 BSP 7594

BOE .4164 lIRA .2433 BC3 2.6174 FSP 2184

ORBIT DETERMINATION ACCURACY

ST 130.0 SR 5•0.5 SS 642.0

CRT .1260 CRS .8104 CST -.3092

LEA 817.9 MSA 279.6 SSA 85.5

EL1 570.7 EL2 128.9 ALF 89.27

DATE JUN 27 1965

TO MARS

INC .4481 V1 50.271

APO 243.16 V2 23.315

ETC 255.76 CLP 153.72

MID*COURSE EXECUTION ACCURACY

SET 2200.2 SGR 674.1 SG3 699.3

RRT .5447 RRF -.6173 RTF -.8688

SGB 2301.2 R23 *.1331 R13 -.8756

SGI 2232.7 SG2 557.1 THA 10.11

RAp 194.41ECC 1.2912

INJ 2 LAT INJ 2 LONG

-27.94 77.79

-5.28 162.66

-29.21 55.32

-4.16 145.78

-52.39 31.99

-1.43 134.38

ORBIT DETERMINATION ACCURACY

ST 125.9 SR 566.9 SS 661.7

CRT .1805 CRS .8045 CST -.2633

LEA 828.9 MSA 284.8 38A 85.6

EL1 567.4 EL2 123.7 ALF 87.59

LAUNCH DATE DEC 19 1964

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 235.42 LAP .30

RC 189.372 GL 3.28

PLANETOCENTRIC CONIC

C3 17.627 VHL 4.199

LNCH A_q4TM LNCH TIN(

gO.DO 11 46 25

gO.DO 5 Z• 34

lOO.OO 13 22 27

100.00 8 38 12

110.00 14 57 57

110.00 • 1T 12

FLIGHT TIME 192.00 ARRIVAL DATE JUN 29 1965

DISTANCE 434.064 EARTH TO MARS

LOL 87.13 VL 53.418 GAL 4.74 AZL 69.59 HCA 132.72 SMA 193.27 ECC .25164 INC .4128 vl 30.271

LOP 219.85 VP 20.995 GAP 7.39 AZP 90.26 TAL 23.93 TAp 156.65 RCA 144.64 Apo 241.90 V2 23.351

GP 8.00 ZAL 46.43 ZAP 152.09 ETS 167.05 ZAE 165.61 (TE 27.44 ZAC 96.30 ETC 255.78 CLP 152.70

DLA 19.92 RAL 138.93 RAD 6567.7 VEL 11.790 PTH 2.08 VHp 5.366 DpA 1.53 RAp 194.48 ECC 1.2901

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2859.08 -28.31 86.14 3.30 90.65 12 36 4 2259.1 -27.92 77.50

4154.35 -1.44 169.43 356.53 61.72 6 36 48 3554.3 -5.21 162.78

2555.62 -29.81 83.79 3.28 92.29 14 5 3 1955.6 -29.18 55.04

3932.82 -.12 152.42 355.80 60.11 7 41 45 3332.8 -4.10 145.89

2257.04 -33.62 40.75 2.91 96.59 15 35 34 1657.0 -$2.34 31.75

3804.37 3.12 140.66 353.78 55.94 8 20 56 5204.4 -1.37 134.46

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0139 TRA -.2252 TCS 2.5925 8AU .$166 _T 2193.1 SGR 687.0 $G3 725.5 ST 119.2 SIR 562.9 SS 679.2

ROE -.4124 flRA .0054 RC3 .469| FAU .18917 RRT .3724 RRF *.6497 RTF *.9687 CRT .1671 CRS .7968 CST -.2726

FOE .8895 FRA-I.9860 FCS*9.Z909 BSP 7588 Sr_ 2298.2 R23 -.1446 RI3 -.8765 LEA 838.0 MSA 288.6 SEA 82.2

BOE .4126 BRA .2253 8C3 2.6249 FSP 2316 SEt 2230.5 Sl;2 553.9 THA 10.84 EL1 563.3 EL2 117.4 ALF 87.88

LAUNCH DATE DEC 19 1964

HELIOCENTRIC C(_IIC

RL 147.18 LAL -.00

RP 235.O8 LAP .2T

RC 201.544 GL 2.99

PLANETOCENTRIC CONIC

CS 17.586 VHL 4.191

LI4CH AZNTN LNCH TIN(

gO.DO 11 48 38

90.00 5 23 38

Jnn, O0 18 20-34

100.00 6 32 22

110.00 14 55 51

110.00 7 13 34

FLIGHT TIME 194.00 ARR|VAL DATE JUL I 1965

DISTANCE 437.682 EARTH TO MARS

LCL 87.13 VL 33.385 GAL 4.80 AZL 89.62 14CA 133.70 $44A 192.64 ECC .24959 INC .3764 Vl 30.271

LOP 220.63 V1P 20.982 GAP 6.92 AZP 90.26 TAL 24.37 TAp 158.07 RCA 144.56 APO 240.72 V2 23.387

GP 6.25 ZAL 45.79 ZAP 151.02 ETS 167.10 ZAE 166.40 ETE 30.67 ZAC 96.52 ETC 255.75 CLP 151.64

RAp 194.49 ECC 1.2891

INJ 2 LAT INJ 2 LONG

-27.89 77.15

-5.10 162.96

-?,,9.14 54.71

-4.00 146.05

-32.29 31.47

-1.29 154.57

ORBIT DETERMINATION ACCURACY

ST 113.1SR 558.8 SS 696.2

CRT .1411CRS .7894 CST -.2915

LSA 847.1MSA 292.4 SEA 80.8

ELI 559.0 (L2 111.9 ALF 88.30

DLA 19.82 RAL 136.22 RAD 6567.7 VEL !1.768 PTH 2.08 VHp 5.241 DPA 1.78

L-I TIM( INJ LAT |NJ LONG INJ RT ASC ZNJ AZI4TH INJ TZN( PO CST TIN

2854.23 -28.31 85.79 2.48 90.83 12 34 12 2254.2

4157.58 -1.$3 169.61 355.73 61.71 6 3Z 54 5557.6

2551._14 -29.816 63.46 2.4_ 9t_.48 14 5 5 19_1,3

39S5.67 -.03 152.58 355.01 60.11 7 37 57 3335.7

2253.24 -33.59 40.46 2.07 96.76 15 33 24 1653.2

3906.54 3.20 140.77 352.99 55.95 6 17 1 3206.5

DIFFERENTIAL CORRECTION8

TOE -.0118 111A -.2094 TC3 2.5774 BAU .8169

ROE -.4088 RRA .0192 RC3 .5070 FAU .19780

FDE .8758 FRA-2.1482 FC3-9.7386 8SP 75T1

IN)( .4088 ORA .2103 9C3 2.6268 FSP 2443

MID-COURSE EXECUTION ACCURACY

SIT 2181.g $64R 702.4 SG3 762.1

RRT .5995R1_ -.6816 RTF -.8680

SG8 2292.1 R23 -.15•1 R13 *.8•72

SG1 2224.8 $462 551.4 THA 11.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 19 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 294.71 LAP .24

RC 203.699 GL 2.69

PLANETOCENTRIC CONIC

CS 17.511 VHL 4.185

LNCH AZMTH LNCH TIME

90.00 11 45 13

90.00 5 19 31

100.00 13 19 0

100.00 6 28 25

110.00 14 54 1

110.00 7 9 53

DIFFERENTIAL CORRECTIONS

TOE -.0073 TRA -.1947

ROE -.4046 RRA .0338

FOE .8951 FRA-2.3194

90E .4047 BRA .1976

DISTANCE 441.319 EARTH TO MARS

LOL 87.13 VL 35.553 GAL 4.85 AZL 89.66 HCA 154.68 SMA 192.05 ECC .24766 INC .5385 vl 30.271

L_P 221.82 VP 20.973 GAP 6.45 AZP 90.24 TAL 24.80 TAp 159.48 RCA 144.48 APO 259.61 V2 23.424

GP 6.51 ZAL 45.19 ZAP 149.91ET$ 167.15 ZAE167.17 ETE 34.43 ZAC 96.76 ETC 255.74 CLP 150.56

OLA 19.70 RAL 135.53 RAD 6587.7 VEL 11.785 PTH 2.08 VHp 5.119 DpA 2.06 RAp 194.51 ECC 1.2862

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2848.57 -28.50 85.37 1.69 91.04 12 32 41 2248.6 -27.86 76.74

4161.76 -1.20 169.85 354.96 61.71 6 28 53 3561.8 -4.97 163.20

2546.14 -29.78 63.07 1.63 92.67 14 1 26 1946.1 -29.10 54.33

3939.42 .10 152.78 354.24 60.11 7 34 5 3339.4 -3.88 146.26

2248.86 -33.55 40.12 1.26 98.95 15 31 30 1648.9 -32.23 31.14

3809.47 3.31 140.93 352.24 55.96 8 13 23 3209.5 -1.18 134.72

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 2.5586 BAU .8148 SGT 2168.3 SGR 720.6 SG3 800.4 ST 107.1SR 554.4 SS 712.0

RC5 .5474 FAU .20641 RRT .6250 RRF -.7127 RTF -.8671 CRT .0873 CRS .7814 CST -.3314

FC-10.2049 BSP 7525 SGB 2284.9 R23 -.1707 R13 -.8778 LSA 855.4 MSA 296.1 SSA 79.5

BC3 2.6263 FSP 2574 SG1 2217.7 SG2 550.0 THA 12.52 EL1 554.5 EL2 106.7 ALF 89.00

LAUNCH OATE DEC 19 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC C.CNIC

RL 147.18 LAL -.OO

RP 234.35 LAP .21

RC 205.837 GL 2.36

PLANETOCENTRIC CONIC

CS 17.462 VHL 4.179

LNCN AZMTH LNCH TIME

90.00 11 44 8

90.00 5 19 19

100.00 13 17 45

100.00 6 24 22

110.00 14 52 28

110.00 7 6 9

OIFFERENTIAL CORRECTIONS

TOE .0071 TRA -.1727

ROE -.4001RRA .0498

FOE .9049 FRA-2.5082

BDE .4001 BRA .1797

DISTANCE 444.974 EARTH TO MARS

LOL 87.13 VL 33.323 GAL 4.90 AZL 89.70 HCA 135.67 SMA 191.49 ECC .24584 INC .2992 vl 30.271

LOP 222.80 VP 20.966 GAP 5.99 AZP 90.21 TAL 25.21 TAp 160.87 RCA 144.41 APO 238.56 V2 23.461

GP 6.79 ZAL 44.62 ZAp 148.77 ETS 167.19 ZAI[ 167.90 ETE 38.83 ZAC 97.00 [TC 255.74 CLP 149.44

OLA 19.56 RAL134.86 RAD 6567.7 VEL 11.783 PTH 2.08 VHp 5.001 DpA 2.36 RAp 194.51 ECC 1.2874

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME

2842.11 -28.29 84.90 .92 91.27 12 31 30

2540.20 -29.76 62.63 .85 92.90 14 0 6

5944.05 .26 153.04 353.50 60.11 7 30 6

2243.89 -33.51 39.74 .47 97.18 15 29 52

5813.15 3.45 141.12 351.51 55.97 8 9 42

MID-COURSE ExECuTION ACCURACY

TC5 2.5743 8AU .6165 $GT 2166.1 SGR 742.1 9G3 841.9

RC3 .5917 FAU .21597 RRT .6472 RRF -.7427 RTF -.8682

FC-10.7078 8SP 7251 SG8 2289.7 R23 -.1858 R13 -.8806

BC3 2.6414 FSp 2693 9G1 2222.3 SG2 551.4 THA 13.34

PO CST TIM INJ 2 LAT INJ 2 LONG

2242 . 1 4p27 . 81 76 . 27

1940.2 -29.05 53.90

3344.1 -3.72 146.51

1643.9 -32.16 30.77

3213.1 -1.04 134.91

ORBIT DETERMINATION ACCURACY

ST 99.7 SR 549.2 SS 724.4

CRT -.1098 CRS .7695 CST -.4622

LSA 860.4 M$A 299.7 SSA 78.5

EL1 549.5 EL2 99.1 ALF 91.18

LAUNCH DATE DEC 19 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC DISTANCE 448.645

RL 147.18 LAL -.OO LOL 87.15 VL 35.294 GAL 4.94 AZL 89.74 HCA

RP 233.98 LAP .18 LOP 223.79 VP 20.962 GAp 5.54 AZP 90.19 TAL

RC 207.958 GL 2.05 GP 7.08 ZAL 44.08 ZAp 147.60 ETS 167.23 ZAE

PLANETOCENTRIC CONIC

C3 17.416 VHL 4.173 OLA 19.40 RAL 154.23 RAO 6567.7 VEL 11.781PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 11 43 25 2834.77 -28.28

90.00 5 10 59 4173.03 -.83

100.00 13 16 52 2533.46 -29.74

100.00 6 20 14 3949.57 .45

ltO.OO 14 51 13 2238.26 -33.46

110.00 7 2 22 3817.54 3.62

DIFFERENTIAL CORRECTIONS

TOE .0013 TRA -.1739 TC3 2.5257 BAU .6064

ROE -.3966 RRA .0657 RE3 .6361 FAU .22491

FOE .9344 FRA-2.6840 FC-11.1803 8$P 7472

806 .3966 8RA .1859 9C3 2.6046 FSP 2863

EARTH TO MARS

136.6S SMA 190.96 ECC .24415 INC .2583 vl 30.271

25.60 TAp 162.25 RCA 144.34 APO 237.59 v2 23.498

168.56 ETE 45.92 ZAC 97.25 ETC 255.73 CLP 148.30

2.08 VHp 4.887 DpA 2.69 RAp 194.49 ECC 1.2866

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

84.36 .17 91.54 12 30 40 2234.8 -27.77 75.74

170.48 353.50 61.69 6 20 32 3575.0 -4.61 'i63.65

62.13 .10 93.16 13 59 5 1933.5 -28.99 53.41

153.34 352.78 60.11 7 26 3 3349.6 -5.53 146.81

39.31 359.70 97.43 15 28 31 1638.3 -32.07 30.35

141.35 350.81 55.99 8 5 59 3217.5 -.87 135.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2123.2 8GR 766.5 SG3 881.1 ST 98.9 SR 545.5 SS 743.1

RRT .6723 RRF -.7710 RTF -.8628 CRT -.0399 CRS .7672 CST -.4232

SGB 2257.3 R23 -.2012 R13 -.8778 LSA 872.9 MSA 302.9 SSA 76.8

SGt 2189.2 SG2 550.3 THA 14.58 EL1 545.5 EL2 98.8 ALF 90.43

LAUNCH DATE DEC 19 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 233.62 LAp .15

RC 210.060 GL 1.72

PLANETOCENTRIC CONIC

C3 17.374 VHL 4.1S8

LNCH AZMTH LNCH TIME

90.00 11 43 2

90.00 5 6 31

tOO.OO 13 16 16

100.00 6 15 58

110.00 14 50 14

110.00 6 58 30

DIFFERENTIAL _RECTIONS

TOE .0082 TRA -.1660

ROE -.3922 RRA .0833

FDE .9481 FRA-2.8795

BOE .3923 BRA .1857

DISTANCE 452.333

LOL 87.13 VL 33.267 GAL 4.98 AZL 89.78 HCA

LOP 224.78 VP 20.961 GAP 5.09 AZP 90.16 TAL

GP 7.38 ZAL 43.57 ZAp 146.40 ETS 167.27 ZAE

EARTH TO MARS

137.65 SMA 190.47 ECC .24251 INC .2155 vt 30.271

25.97 TAp 163.62 RCA 144.28 APO 236.66 V2 23.536

169.14 ETE 49.82 ZAC 97.51ETC 255.73 CLP 147.13

OLA 19.21 RAL 139.62 RAO 6367.7 VEL 11.780 PTH 2.08 VHP 4.777 DpA 3.04 RAp 194.46 ECC 1.2859

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2826.62 -28.26 83.77 359.45 91.84 12 30 9

4180.08 -.60 170.87 352.80 61.69 6 16 11

2525.98 -29.71 61.58 359.37 93.45 13 38 22

3955.95 .66 153.69 352.10 60.11 7 21 54

2232.02 -33.41 38.83 358.95 97.70 15 27 26

3822.68 3.81 141.62 350.13 56.00 8 2 13

MID-COURSE EXECUTION ACCURACY

TC3 2.4975 BAU .6016 SGT 2096.1 SGR 794.7 SG3 923.9

RC3 .6851 FAU .23472 RRT .6927 RRF -.7978 RTF -.8599

FC-11.6959 BSP 7397 SGB 2241.7 R23 -.2180 R13 -.8778

8C3 2.5098 FSP 3011 SGt 2172.4 SG2 553.1 THA 15.76

PC) CST TIM INJ 2 LAT INJ 2 LONG

2226.6 -27.71 75.15

3580.1 -4.38 164.23

1926.0 -28.92 52.86

3356.0 -3.32 147.17

1632.0 -31.98 29.89

3222.7 -.67 1S5.41

ORBIT DETERMINATION ACCURACY

ST 96.3 SR 540.6 SS 757.1

CRT -.1473 CRS .7596 CST -.4959

LSA 880.6 MSA 305.9 SSA 75.6

EL1 540.8 EL2 95.3 ALF 91.55

2244



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 19 1934

HELIOCENTRIC CONIC

RL 147.18 LAL -.DO

RP 233.28 LAp .11

RC 212.144 GL 1.3T

PLANETOCENTRIC CONIC

CS 1T.338 VHL 4.164

LNCH AZMTH LNCH TIM(

90.00 11 48 0

90.00 S I 5$

100.00 lS 18 O

100.00 8 11 ST

110.00 14 49 31

110.O0 G $4 S$

FLIGHT TIN( ZD4.00 ARRIVAL DATE JUL 11 1965

DISTANCE 486.037 EARTH TO MARS

LOL 67.13 VL 33.241 GAL 5.02 AZL 89.83 HCA 138.64 SNA 190.00 ECC .24098 gNC .1722 vl 30.271

LOP 225.77 VP 20.963 GAP 4.66 AZP 90.13 TAL 28.32 TAp 164.97 RCA 144.21 APO 235.79 VZ 23.574

GP 7.71 ZAL 43.09 ZAP 145.17 ETS 167.30 zA[ 169.60 ETE 58.53 ZAC 97.78 ETC 255.72 CLP 145.93

DLA 19.00 RAL 133.04 RAD 6867.7 VEL 11.778 PTH 2.08 VHP 4.670 DpA 3.42 RAP 194.40 ECC 1.2853

L-I TIN( ;NJ LAT INJ LONG INJ R• ASC INJ AZNTH INJ TIME P• CST TIN INJ 2 LAT INJ 2 LONG

2917.83 -28.24 83.11 358.74 92.17 12 29 59 2217.6 -27.64 74.50

4188.0G -.35 171.32 352,13 81.68 6 11 44 3588.1 -4.13 164.68

ZSIT.TE -29.69 GO.H 358.66 93.77 13 57 58 1917.7 -28.84 52.26

3063.20 .91 154.09 351.43 60.12 T 17 40 3363.2 -3.07 147.36

2225.13 -33.34 38.30 356.21 98.01 15 ZG 36 1625.1 -31.88 29.38

3020.56 4.04 141.93 349.48 56.03 7 59 24 3228.6 -.45 135.72

DIFFERENTIAL CGRRECT|ONS NID-COURSE EXECUTION ACCURACY

TDE .0158 TRA *.1GO• TC3 Z.4G33 BAU .5960 SGT Z064.7 SGR 826.9 SG3 968.1

ROE -.SR?D RNA .1019 tiC3 .T374 FAU .24486 RRT .T107 RRF -.9228 RTF -.9563

FOE .DGOS FRA-3.082_ FC-lZ.ZET9 BSP 7317 $68 2224.1 R23 0.2356 RlS -.9777

DOE .3081BmA .19026C3 2.5713 FSP 3168 SG1 2153.0 SG2 557.9 THA 17.07

LAUNCH DATE DEC 19 1964 FLIGHT TIM( 206.00

H(LIOC(NTR|C CONIC DISTANCE 459.757

RL 14T.18 LAL -.00 _ DT.13 VL 33.217 GAL 5.06 AZL 89.87 HC.A 139.64 SNA 189.56 ECC .23954

238_DD LAP .08 _ 220.TT VID 20.968 GAP 4.23 AZP 90.10 TAL 26.66 TAP 166.30 RCA 144.15

RC 214.210 GL 1.00 _p 9.05 ZAL 42.64 ZAP 143.90 (T3 167.34 ZN[ 169.90 ETE 64.01ZAC 98.06

PLAN[TOCENTRIC CONIC

C3 17.301 VHL 4.150 OLA 16.77 RAL 152.49 RAD 6567.7 V(L 11.776 PTH 2.08 VHp 4.367 OPA 3.83

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM _NJ TIME _ CST TIM

RO.00 11 43 10 2807.77 -20.21 82.59 358.05 92.53 12 30 5 2207.8

O0.O0 4 ST 13 4196.98 -.QG 171.81 351.48 61.68 6 7 10 3597.0

100.00 13 18 3 2504.86 -29.63 60.29 357.96 04.12 13 57 52 1908.7

100.00 8 • 9 3971.32 1.18 154.53 350.79 60.13 7 13 20 3371.3

110.00 14 49 5 2217,57 -33.27 37.72 557.49 98.35 15 26 3 1617.6

110.00 • 30 34 3835.18 4.29 142.27 348.85 56.05 T 54 31 3235.2

DIFFERENTIAL CCRR[CTION$ MIO-COURSI[ EXECUTION ACCURACY

• DE .024R TRA -.1570 TC3 2.4210 BAU .5895 SGT 201_7.4 SGR 863.3 SG3 1014.0

RDE -.3029 RRA .1220 RC3 .7933 FAU .25534 RRT .•280 _ °.845? RTF -.8516

F0E .983T FRA*S.2052 FC-12.7771 BSF T233 Sr_ 2203.5 fl23 -.2540 R13 -.8775

DOE .S93T BRA .1998 BC3 2.5477 FSP 3328 SG1 2129.8 S;Z 565.1 •HA 18.53

ORBIT OETEI_IINATION ACCURACY

ST 95.8 DR 535.8 SS 7T0.9

CRT -.2643 CRS .7528 CST -.5696

LSA 889.8 NSA 309.4 SSA 74.4

EL1 538.4 EL2 92.3 ALF 92.79

ARRIVAL DATE JUL 13 1965

EARTH TO NARD

INC .1253 vl 30.271

APO 234.97 V2 23.612

ETC 255.T1CLP 144.69

NAP 194.33 ECC 1.2847

1NJ 2 LAT INJ 2 LONG

-27.56 73.79

-3.84 165.18

-28.75 51.60

-2.90 148.O1

-31.78 28.82

-.20 156.06

ORBIT DETERHINATION ACCURACY

ST 97.7 SR 530.5 SS 783.2

CRT -.3919 CRS .7451CST -.6438

LSA 895.6 MSA 311.2 SSA 73.2

ELI 531.9 EL2 89.6 ALF 94.25

LAUNCH DATE DEC 19 1984 FLIGHT TIM( 208.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC

RL t4T.1D LAL -.00

RP 282.51 LAp .05

RC 218.258 GL .61

PLAN(TO¢ENTNIC CONIC

C$ IT.288 VHL 4.159

LNCM AZ14TH LNCM TIM(

• 0.00 11 43 35

90.00 4 52 22

100.00 13 18 25

100.00 • 2 53

110.00 i4 4• S•

110.00 8 46 32

DISTANCE 463.492 EARTH TO MARS

LOL 87.13 VL 33.184 GAL 5.09 AZL 89.92 HCA 140.64 SMA 189.15 ECC .23819 INC .0T57 VI 30.271

LOP 227.77 VP 20.975 GAP 3.81 AZP 90.fl8 TA L 26.98 _Ap 167.62 RCA 144.10 APO 234.20 V2 23.650

GP 8.41 ZAL 42.22 ZAP 142.60 [TS 167.3T ZAE ITO.03 ETE 72.07 ZAC 98.35 ETC 255.71 CLP 143.42

DLA 18.51 RAL 131.98 RAO GSST.T VEL 11.775 PTH 2.08 VHP 4.468 DPA 4.27 RAp 194.24 ECC 1.2842

L-1 T|NE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TII4( P• CST TIM INJ 2 LAT INJ 2 LONG

2TST.O4 -28.18 81.61 35T,$8 92.92 12 30 32 2197.0 -27.48 73.01

4206.83 .26 172.36 350,85 61.88 G 2 28 3606.8 -3.53 165.73

2498.79 -29.59 59.56 357.28 94.50 13 50 3 1698.8 -28.64 50.89

3900.32 1.49 155.03 350.17 60.14 T 8 54 3380.3 -2.50 148.51

2209.32 -33.19 37.09 3S•.T9 98.71 15 25 45 1609.3 -31.63 28.21

3042.55 4.57 142.66 348;2§ 56.09 7 50 34 3242.S .09 136.45

DIFFERENTIAL C_RRECTIONS

TOE .033T TRA -.1585 TC5 2.3?11 BAU .SRIT

flOE -.3T78 RRA .1433 RC3 .8320 FAU .26605

FOE .9680 FRA-3.5139 FC-13.3391 DSP 7145

60E .3TDS BRA .21ST BCS 2.3196 FSP 3495

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1984.8 SGR 904.0 SG3 1060.9 ST 102.1SR 525.1 SS 795.0

RRT .738_ RRF -.8••4 RTF -.8458 CRT -.5080 CRS .T381CST -.7049

AG8 2180.8 fl23 -.272T R13 -.6772 LSA 902.7 MSA 313.4 SSA 72.1

SGI 2103.6 SG2 575.2 THA 20.16 ELI 527.7 EL2 8T.5 ALF 95.80

LAUNCH DATE DEC 19 1904 FLIGHT TIN[ 210.00 ARRIVAL DATE JUL 1T 1965

HELIOCENTRIC C(_IIC

RL 147.18 LAL -.DO

RP 232.14 LAP .02

RC 218.28? GL .21

PLAN(TC_ENTNIC CONIC

C3 17.237 _ 4.152

LNCH AZI4TH LJMCH TIM(

90.00 11 44 33

NO.Q0 4 47 22

100.00 15 17 5

100.00 5 ST 51

110.00 14 49 3

110.00 9 42 23

DIFFERENTIAL C(mNECTIOND

TOE .0438 TRA -.1•15 TCS 2.3150 8AU .3738

RDE -.ST24 RRA .161_. RC3 .91•5 FAU .27709

FOE .9849 FRA-3.T412 FC-13.9107 DSP 7030

• DE .3749 BRA .2317 _C3 2.4899 FSP 3669

DISTANCE 467.242 EARTH TO MARS

LOL 87.13 VL 33.172 GAL 5.12 AZL 88.97 HCA 141.64 SHA 188.TG ECC .23691 INC .0262 vl 30.271

LOP 228.78 _p 20.984 GAP 3.40 AZP 90.02 TAL 27.27 TAp 1•8.92 RCA 144.04 AlsO 283.48 V2 23.689

GP 8.79 ZAL 41.83 ZAP 141.26 ET9 167.41ZNE 169.94 ETE 60.43 ZAC 98.66 ETC 255.70 CLP 142.12

OLA 16.22 RAL 131.45 RAO 6387.7 VI[L 11.774 PTH 2.08 VHP 4.373 DPA 4,74 RAp 194.13 ECC 1.2837

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( P• CST TIN INJ 2 LAT INJ 2 LONG

2785.40 -28.14 80.7• 356,T3 93.34 12 31 18 2185.4 -27.$7 72.18

4217.64 .61 1?2.96 350.25 61.69 5 57 40 3617.6 -3.18 168.33

2488.0T -29.52 58.77 356.61 94.91 13 58 33 1888.1 -28.33 50.11

3990.20 1.82 155.57 349.57 60.16 • 4 21 3390.2 -2.16 149.05

2200.36 -33.09 38.41 356.10 99.10 15 25 43 1600.4 -31.48 27.55

3850.68 4.88 143.09 347.87 56.12 T 46 33 3250.7 .40 136.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1937.5 Sr, R 949.5 SG3 1109.3 ST 109.3 SR 319.5 SS 806.1

RRT .T4T5 RRF -.8852 RTF -.8384 CRT -.6141CRS .7311CST -.7520

SG8 2157.7 R23 -.2911 R13 -.DTT2 LSA 909.4 NSA 315.5 SSA 71.0

SG1 2075.8 SG2 588.7 THA 21.98 EL1 523.9 EL2 05.5 ALF 97.56

2245



JPL TR 32-503 EARTH--MOON TRAJECTORIES. 1964-69

LAUNCH DATE DEC 19 1964 FLIGHT TIME 212.0D ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.DO

RP 251.76 LAP -.OZ

RC 220.299 GL -.21

PLA_ETOCENTRIC CO_|C

C3 17.206 VHL 4.140

LNCH AZNTH LNCH T[NE

90.00 11 46 10

90.00 4 42 13

100.00 13 18 5

100.00 S 53 O

110.00 14 49 26

110.00 6 36 8

DIFFERENTIAL C_RECTIONS

TOE .0547 TRA -.1677

ROE -.3665 RRA .1906

FDE .9561 FRA-3.97§l

BOE .3706 8RA .2§39

DISTANCE 471.005 EARTH TO MARS

LOL 87.13 VL 33.152 GAL 5.15 AZL 90.03 HCA 142.65 SMA 188.40 ECC .23§70 INC .0280 vt 30.271

LOP 229.78 VP 20.996 GAP 2.99 AZP 89.98 TAL 27.55 TAp 170.21 RCA 143.99 Apo 232.60 V2 23.728

GP 9.20 ZAL 41o47 ZAp 139.89 ETS 167.45 ZAE 169.63 ETE 88.71 ZAC 98.98 ETC 255.69 CLP 140.78

DLA 17.91RAL 150.97 RAD 6567.7 VEL 11.772 PTH 2.08 VHp 4.2810pA 5.25 RAp 194.00 ECC 1.2832

L-I TIME INJ LAT INJ LCNG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2772.85 -28.08 79.85 336.08 93.80 12 32 23 2172.8 -27.26 71.28

4229.40 .99 173.62 349.67 61.70 3 52 43 3629.4 -2.80 166.99

2476.49 -29.4§ 37.92 355.96 95.36 13 59 21 1876.3 -28.40 49.27

4001.00 2.19 156.16 349.00 60.18 6 59 41 3401.0 -1.80 149.84

2190.65 -32.98 35.67 355.42 99.53 15 23 37 1590.6 -31.32 26.84

3859.80 5.22 143.56 347.12 56.17 7 42 28 3239.6 .74 137.34

MID-COURSE EXECUTICIq ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.2308 BAU .5632 SGT 1884.7 6GR 999.9 863 1158.7 ST 119.1 SR 313.6 9S 816.

RE3 .9843 FAU .28830 RRT .7532 RRF -.9018 RTF -.8293 CRT -.7021CRS .7244 CST -.7838

FC-14.3042 BaP 6941 SGO 2133.5 R23 -.3089 R13 -.8775 LSA 915.8 MSA 317.4 SSA 69.8

BC3 2.4366 FSP 3846 861 2045.6 SG2 606.0 THA 24.02 EL1 320.6 EL2 83.7 ALF 99.49

LAUNCH DATE DEC 19 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC

RL 147.18 _AL -.DO

RP 231.$8 LAp -.03

RC 222.292 GL -.63

PLAN(TOCENTRIC CONIC

C3 17.180'VHL 4.143

LNCH AZMTH LNCH T|ME

90.00 11 47 48

90.00 4 36 53

100.00 13 19 23

100.O0 3 48 2

110.00 14 50 6

110.00 6 53 48

DIFFERENTIAL CORRECTIONS

TOE .0668 TRA -.1766

R0E -.3601 RRA .2169

FOE .9387 FRA-4.2184

80E .3662 BRA .2797

DISTANCE 474.782 EARTH TO MARS

LOL 87,13 VL 33.132 GAL 5.18 AZL 90.08 HCA 143.66 SMA 188.06 ECC .23436 INC .0816 vt 30.271

LOP 230.79 VP 21.010 GAP 2.39 AZP 89.93 TAL 27.82 TAp 171.48 RCA 143.93 APO 232.17 V2 23.768

GP 9.63 ZAL 41.14 ZAp 138.48 ETS 167.49 ZA[ 169.09 ETE 96.58 ZAC 99.32 ETC 235.69 CLP 139.41

DLA 17.57 RAL 130.51 RAD 6567.7 VEL 11.771 PTH 2.08 VHp 4.193 OpA 5.79 RAp 193.85 ECC 1.2827

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

2739.34 -28.02 78.86 333.45 94.29 12 33 47

4242.16 1.40 174.33 349.10 61.71 5 47 38

2464.01 -29.37 57.00 355.31 95.83 14 0 27

4012.73 2.59 156.81 348.44 60.21 6 34 34

2180.16 -32.86 34.88 354.73 99.98 15 26 26

3869.34 5.59 144.07 346.58 56.22 7 38 17

MIO-COURSE EXECUTION ACCURACy

TC3 2.1801 BAu .5565 SGT 1827.6 SGR 1055.8 SG3 1209.5

RC3 1.0572 FAU .29983 RRT .7353 RRF -.9165 RTF -.8188

FC-13.1090 BSP 6826 SGB 2110.7 R23 -.3248 R13 -.8783

BE3 2.4229 FSP 4023 SGt 2013.2 962 627.6 THA 26.32

PO CST TIM INJ 2 LAT INJ 2 LONG

2159.3 -27.13 70.31

3642,2 -2.39 167.70

1864.0 -28.25 48.38

3412.7 -1.40 130.29

1580.2 -31.14 26.08

3269.5 1.11 137.84

ORBIT DETERMINATION ACCURACY

ST 131.7 9R 307.3 33 825.6

CRT -.7744 CRS .7171 C_T -.8006

LSA 921.6 MSA 319.6 SSA 68.6

ELi 517.7 EL2 61.7 ALF 101.66

LAUNCH DATE DEC 19 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC DISTANCE 478.573

RL 147.16 LAL -.DO LOL 87.13 VL 33.114 GAL 5.20 AZL 90.14 HCA 144.68 SMA

RP 231.01 LAP -.08 LOP 231.81 VP 21.026 GAP 2.20 AZP 89.89 TAL 28.06 TAp

RE 224.266 ;L -t.12 GP 10.09 ZAL 40,84 ZAp 137.03 ETS 167.54 ZAE 168.33 ETE

PLANETOCENTR|C CONIC

C3 17.153 VHL 4.142 DLA 17.20 RAL 130.07 RAD 6367.7 VEL 11.770 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ

90.00 11 49 43 2744.84 -27.94 77.81 334.83 94.81 12 35 30

90.00 4 31 28 4235.94 1.84 175.10 348.56 61.74 5 42 23

1OO.O0 13 21 0 2450.59 -29.27 56.02 354.68 96.34 14 1 31

100.00 S 42 34 4023.43 3.02 152.51 347.91 60.25 6 49 59

110.00 14 51 3 2168.85 -32.73 34.02 354.08 100.47 15 27 12

110.00 8 29 20 3879.93 5.99 144.63 346.07 56.28 7 34 0

DIFFERENTIAL CCRRECT1ONS MID-COURSE EXECUTION ACCURACY

TOE .0791TRA -.1893 TC8 2.1005 8AU .3475 SGT 1764.8 SGR 1117.0 SG3 1260.7

ROE -.$332 RRA .2449 RC3 1.1346 FAU .31143 RRT .7330 RRF -.9293 RTF -.8054

FOE .9132 FRA-4.4630 FC-13.7179 8SP 6713 SGB 2088.6 R23 -.3384 R13 -.8803

6DE .3619 BRA .3096 8C3 Z.3873 FSP 4209 SGt 1983.6 SG2 653.9 THA 28.92

EARTH TO MARS

187.74 ECC .23348 |NC .1413 vl 30.271

172.73 RCA 143.90 Apo 231.57 v2 23.807

103.77 ZAC 99.68 ETC 255.68 CLP 138.00

2.08 VHp 4.109 DpA 6.36 RAp 193.69 ECC 1.2823

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2144.8 -26.98 69.27

3653.9 °1.95 168.47

1850.6 -28.09 47.41

3425.4 -.97 130.98

1368.9 -30.94 25.26

3279.9 1.51 136.40

ORBIT DETERMINATION ACCURACY

ST 146.3 SR 500.8 SS 834.1

CRT -.8277 CRS .7106 CST -.8071

LSA 927.4 MSA 321.3 SSA 67.5

EL1 515.7 EL2 79.9 ALF 103.93

LAUNCH DATE DEC 19 1964 FLIGHT TIM( 218.00 ARRIVAL DATE JUL 23 1963

HELIOCENTRIC C.CNIC DISTANCE 482.376 EARTH TO MARS

RL 147.18 LAL -.00 LOt. 87.13 VL 33.097 GAL 5.22 AZL 90.20 HCA 145.69 SMA 187.44 ECC .23247 INC .2026 vt 30.271

RP 280.62 LAP -.11 LOP 232.83 VP 21.044 GAP 1.82 AZP 89.83 TAt. 28.28 TAp 173.97 RCA 143.86 APO 231.01 V2 23_847

RC 226.222 GL -1.61 GP 10.37 ZAL 40,56 ZAp 135.54 ETS 167.59 ZA( 167.38 ETE 110.16 ZAC 100.06 ETC 255.67 CLp 136.36

PLANETOCENTRIC CONIC

C3 17.128 VHL 4.139 OLA 16.80 RAL 129.63 RAD 6567.7 VEL 11.769 PTH 2.08 VHP 4.030 DPA 6.98 RAP 193.51 ECC 1.2819

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME 110 CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 32 3 2729.32 -27.85 76.68 354.21 95.37 12 37 32 2129.3 -26.81 68.17

90.00 4 23 49 4270.78 2.32 175.93 348.03 61.77 5 37 0 3670.8 -1.47 169.30

100.00 13 22 37 2436.19 -29.16 54.96 354.05 96.89 14 3 33 1836.2 -27.90 46.38

100.O0 3 37 36 4039.13 3.48 158.26 347.39 60.29 6 44 35 3439.1 -.30 151.73

110.00 14 52 17 2156.68 -32.57 33.11 353.42 100.99 15 28 13 1556.7 -30.72 24.38

110.00 6 24 46 3891.41 6.42 145.23 345.57 56.35 7 29 37 3291.4 1.93 139.00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0918 TRA -.2058 TC3 2.0124 BAU .5386 SGT 1696.9 SGR 1184.2 SG3 1312.8 ST 163.2 SR 493.9 SS 841.7

ROE -.3433 RRA .2749 RC3 1.2175 FAU .32319 RRT .7462 RRF -.9405 RTF -.7888 CRT -.8679 CR9 .7038 CST -.8032

FOE .8818 FRA-4.7184 FC-16.3361 BSP 6618 S_ 2069.2 R23 -.3482 R13 -.8834 LSA 932.7 MSA 323.8 SSA 86.2

80E .3375 BRA .3434 BC3 2.3520 FSP 4398 SGt t952.3 862 683.1 THA 31.89 ELI 514.3 EL2 77.9 ALF 106.39
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JPL TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUNCH DATE DEC 19 1964 FLIGHT 11141[ 220.00 ARRIVAL DATE JUL 27 1965

HELI_EMTRIC C_4|C DISTANCE 486.192 EARTH TO MARS

RL 147.18 LAL -.O n LOt. 87.13 YL 33.081 GAL 5.24 AZL 90,27 HCA 146.71 SNA 187.16 ECC .23151 INC .2676 Vl 30.271

RP 230.24 LAp -.15 LOP 233.85 VP 21.065 GAP 1.44 AZP 89.•8 TAL 26.49 TAp 175.Z0 RCA 143.65 APO 230.49 VE 83.887

RC 228.159 6L -2.13 ;p 11.08 ZAL 40.32 ZAP 134.02 ETS 167.65 Z/dE 166.26 ETE 115.•3 ZAC 100.46 ETC 255.86 CLP 135.08

PLAM(TOCENTR l C CONIC

C3 17.103 VHL 4.136 DLA 16.36 9AL 129.25 RAO 6567.7 VEL 11.768 PTH 2.08 VHP 5.954 DpA 7.63 RAp 193.31 ECC 1.2815

LNCH AZIATN INCH TIM( L-I TIME INJ LAY |NJ LONG -INJ RT ASC INJ AZNTH IHJ TIME PC) CST TIN INJ 2 LAY INJ E LONG

90.00 11 54 41 2712.•1 -2•.•3 75.48 355.60 95.98 12 39 54 2112.• -26.62 66.99

90.00 4 19 59 4288.73 2.84 176.82 547.53 61.61 5 31 25 3886.7 -.96 1•0.19

100.00 13 =)5 13 2420.•• -29.03 53.83 355.43 97.47 14 5 35 1820.8 -27.69 45.26

100.O0 5 32 8 4053.90 3.90 159.0• 548.90 60.35 6 39 42 3453.9 -.DO 152.54

110.00 14 53 48 2143.61 -32.40 32.13 352.7• 101.55 15 29 31 1543.6 -30.47 23.44

110.00 6 20 2 3903.82 6.89 145.89 345.10 56.43 7 25 6 3303.8 2.43 139.84

DIFFERENTIAL CORRFCTII_4$ NIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1031 TRA -.225• TC3 1.9160 BAU .5302 SGT 1624.5 SGR 1257.5 SG3 1365.3 ST 161.• SR 486.5 S$ 848.8

ROE -.3369 NRA .30•2 RC3 1.3059 FAU .33500 RRT .7339 _ -.9501 RTF -.7681 CRT -.8986 CRS .8974 CST -.•972

FOE .8390 FRA-4.9•94 FC-16.9568 BSP 6524 568 2054.3 923 -.3528 R13 -.8883 LSA 93•.8 MSA 326.3 SSA $4.8

BDE .3530 miRA .3812 BC3 2.318• FSP 4586 S_1 1923.5 SGZ 721.3 THA 35.29 ELI 513.8 EL2 •5.5 ALF 108.98

LAUNCH DATE DEC 19 1964 FLIGHT T;tl[ 222.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC C_NIC

RL 14•.18 LAL -.00

RP 229.86 LAP -.18

RC 230.0•6 GL -2.69

PLAN(TOCENTRIC COIdlC

C3 1•.080 VHL 4.133

LNCH AZllATH LNCH T_NE

90.00 11 57 40

90.00 4 13 55

100.00 13 2• 49

100.00 5 26 26

110.00 14 55 5Q

110.00 6 15 lO

DIFFERENTIAL r-CRRECTI(_S
TDE .1192 TRA -.2490

ROE -.3272 RRA .3419

F0E .7822 FRA-5.2393

00( .3482 BRA .4229

DISTANCE 490.021 EARTH TO MARS

LOL 8•.13 VL 33.066 GAL 5.26 AZL 90.34 HCA 147.•4 SMA 186.89 ECC .23060 INC .33•0 V1 30.271

LOP 234.8• VP 21.087 GAP 1.07 AZP 89.71 TAL 28.6• TAp 176.41 RCA 143.80 APO 229.99 V2 23.92?

GP 11.62 ZAL 40.11 ZAP 132.45 ETS 167.•2 ZN[ 164.98 ET( 120.53 ZAC 100.88 ETC 255.66 CLP 133.56

OLA 15.88 RAL 128.86 RAO 6567.7 VI[L 11.76• PTH 2.08 _Hp 3.882 DPA 8.35 RAp 193.10 ECC 1.8811

L-I TIN( INJ LAY INJ LONG INJ RT A$C INJ AZlATH INJ TIM( PO C$T TIN INJ 2 LAT INJ 2 LONG

2694.96 -2•.90 •4.20 352.99 96.59 12 42 35 2095.0 -26.40 65.•4

4303.85 3.39 177.76 347.04 61.87 5 25 39 3•05.9 -.40 1•1.15

2404.26 -28. 88 52.63 352.81 98.09 14 • 53 1804.3 -2•.46 44.11

4069.79 4.51 159.95 346.42 60.42 6 34 18 3469.8 .54 153.42

2129.57 -32.20 31.08 352.12 102.14 15 31 6 1529.8 -30.20 22.44

3917.24 7.39 148.60 344.64 58.53 7 20 2• 3317.2 2.94 140.35

MID-COURSE ExECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3 1.8115 BAU .5228 $GT 1548.4 Sr_ 1337.5 863 1417.9 ST 202.3 SIR 4•8.4 SS 855.0

RC3 1.4003 FAU .34681 RRT .7153 RRF -.9583 RTF -.7423 CRT -.9231CflS .6904 CST -.7826

FC-17.5784 BSP 6445 _ Z045.9 R23 -.3503 R13 -.8957 LSA 942.4 MSA 329.7 SSA 63.2

BC3 2.2894 FSP 47•4 _1 |1_8.7 SG2 762.1 THA 39.19 ELI 514.3 ELZ 72.4 ALF 111.•8

LAUNCH DATE DEC lg 1964 FLIGHT TIH( 224.00 ARRIVAL DATE JUL 31 1965

HELIOCENYRIC CONIC

RL 147.18 LAL -.00

RP 229.47 LAP -.21

RC 231.975 GL -3.27

PLANETOCENTRIC CONIC

C3 17.059 VHL 4.150

LNCH AZNTH LMCH TIME

90.00 12 1 O

90.00 4 ? 39

100.00 13 60 45

100.00 5 20 35

110.00 i4 37 43 2114.51

110.00 6 10 7 3931.73

DIFFERENTIAL CORRECTIONS

TOE .1328 TRA -.2•68

ROE -.3165 RRA .3789

F0( .7162 FRA-S.5029

BIDE .3432 9RA .4693

DISTANCE 493.862 EARTH TO MARS

LOL 87.15 VL 33.052 GAL. 5.27 AZL 90.41HCA 148.76 SMA 166.65 ECC .22975 INC .4104 vl 30.271

LOP 255.90 Vp 21.111 GAP .71 AZlP 89.85 TAL 26.84 TAp 177.60 RCA 143.77 APO 229.53 V2 23.968

GP 12.20 ZAL 39.93 ZAP 130.85 ETS 167.60 ZAE 163.57 ETE 124.64 ZAC 101.33 ETC 255.65 CLP 132.01

DkA 15.37 RAL 128.50 RAD 6567.7 VEL 11.766 PTH 2.06 VHP 3.814 DpA 9.97 RAp 192.87 ECC 1.2807

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2678.02 -27.45 72.83 352.38 97.26 12 45 36 2076.0 -26.16 64.40

4322.23 3.97 178.81 546.57 61.94 5 19 41 3722.2 .19 172.17

2386.50 -28.70 51.35 352.18 98.74 14 lO 32 1788.8 -27.19 42.8?

4086.68 5.08 180.89 345.96 60.50 6 28 42 3486.9 1.12 154.35

-31.98 29.96 351.46 102.77 15 32 57 1514.5 -29.89 21.37

7.93 147.37 344.21 56.64 7 15 59 3351.7 3.49 141.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6968 BAU .5168 3GT 1468.5 SGR 1423.6 _G5 1469.9 ST 223.5 SR 470.0 SS 861.3

RC3 1.5007 FAU .35942 RflT .6884 RRF -.9853 RTF -.7093 CRT -.9408 CRS .6850 CST -.7665

FC-18.1897 BSP 6408 _ 2045.3 923 -.339| 915 -.9059 LSA 947.6 NSA 333.3 SSA 61.5

BC3 2.2650 FSP 4966 861 1879.5 SG2 806.8 THA 43.71 EL1 5|5.8 EL2 69.0 ALF 114.57

LAUNCH DATE DEC 19 1964 FLIGHT TIM( 226.00 ARRIVAL DATE AUG 2 1965

Ht[LIOCEMTRIC C(_41C DISTANCE 497.714 EARTH TO MARS

RL 147.16 LAL -.00 LOL 87.13 VL 33.039 6AL 5.28 AZL 90.49 HCA 149.79 S44A 186.42 ECC .22894 INC .4889 vl 30.271

RP 229.09 LAp -.25 LOP 236.93 VP 21.136 GAP .36 AZP 09.58 TAL 28.99 TAp J78.78 RCA 143.74 APO 229.10 V2 24.009

RC 233.846 r,4. -3.90 GP 12.82 ZAL 39.79 ZAP 129.21ETS 167.89 ZAE 162.05 ETE 128.16 ZAC 101.80 ETC 255.64 CLP 130.42

PLAN[TOCENTRIC CCNIC

C3 17.040 VIAL 4.128 DLA 14.81RAL 128.14 RAD 6567.7 VI[L 11.785 PTH 2.08 VHp 3.751DpA 9.85 RAp 192.63 ECC 1.2804

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAY |NJ LONG INJ RT ASC [NJ AZMTH |NJ TIH[ PO CST TIN INJ 2 LAY INJ 2 LONG

90.00 12 4 43 2655.78 -27.26 71.38 351.78 97.96 12 48 58 2055.8 -25.88 62.99

90.00 4 1 6 4341.94 4.80 179.91 346.12 62.03 5 13 28 3741.9 .83 173.27

100.00 13 34 3 2367.70 -28.50 49.98 351.56 99.43 14 13 30 1767.7 -26.90 41.54

100.00 5 14 28 4105.26 5.70 161.91 345.52 60.61 6 22 53 3505.3 1.74 155.36

110.OO 15 O 8 2098.34 -31.73 28.77 350.81 103,43 15 35 8 1498.3 -29.56 20,23

110.00 6 4 52 394•.38 8.52 148.21 343.79 56.77 7 10 39 3347.4 4.09 141.92

DIFFERENTIAL C._RflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1485 TRA -.3084 TC3 1.5739 BAU .5126 SGT 1387.7 SGR 1517.4 $63 1521.7 ST 246.0 SR 461.0 SS 867.7

ROE -.3043 RRA .411H) RC3 1.6081FAU .36996 RRT .8520 RRF -.9•12 RTF -.66?6 CRT -.gss0 CR3 .6801 CST -.?460

FOE .6356 FRA-5.?693 FC-18.7984 BSP 6390 SG8 2056.3 923 -.3169 913 -.9192 L3A 953.0 NSA 337.9 SSA sg.6

B0E .357• 9RA .5202 BC3 2.2501FSP 5149 $61 1870.8 $62 853.5 THA 48.91 EL1 518.5 EL2 64.9 ALF 117.47
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JPI. TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE DEC 19 1964 FLIGHT TIME 228.00 ARRIVAL OAT[ AUG 4 1965

HELIOCENTRIC C(_lIC

RL 147.18 LAL -.00

RP 228.70 LAP -.26

RC 235.703 GL -4.57

PLAN(TOCENTRIC CONIC

C3 17.O23 VHL 4.128

LHCH AZMTH LNCH TIME

90.00 12 9 48

90.00 3 54 17

100.O0 13 37 42

100.00 5 8 5

110.00 15 2 52

110.00 5 59 24

DIFFERENTIAL CCMR(CTIONS

TOE .1600 TflA -.3442 TC$ 1.4416 BAU .5112

ROE -.2903 RRA .4818 RC$ 1.7224 FAU .38119

FDE .5393 FRA-6.0346 FC-19.3857 BSP 6430

DOE .3315 BRA .5760 BC3 2.2481FSP 5332

DISTANCE 501.586 EARTH TO MARS

LOL 87.13 VL 33.027 GAL 5.29 AZL 90.57 HCA 150.83 SMk 186.21 ECC .22818 INC .5725 vl 30.271

LOP 237.96 VP 21.163 GAP .01 AZP 89.50 TAL 29.12 TAp 179.95 RCA 143.72 APO 228.70 vZ 24.049

GP i3.47 ZAL 39.66 ZAP 127.53 (73 167.99 ZA( 160.41 ETE 131.17 ZAC 102.31 ETC 255.84 CLP 126.79

DLA 14.20 RAL 127.80 RAO 6567.7 VEL 11.765 PTH 2.06 VHp 3.692 OpA 10.69 RAp 192.38 ECC 1.2802

L-I TIM( INJ LAT INJ LONG |flJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2634.16 -27.05 69.84 351.17 98.71 12 52 42 2034.2 -25.57 61.48

4363.10 5.26 181.10 345.69 62.14 5 7 l 3763.1 1.51 174.45

2347.49 -28.26 48.52 350.94 100.16 14 16 50 1747.5 -26.57 40.13

4125.02 6.36 165.01 345.t0 60.73 6 16 50 5525.0 2.41 156.45

2061.00 -31.45 27.49 350.15 104.14 15 37 35 1481.0 -29.19 19.02

3964.28 9.15 149.11 343.40 56.92 7 5 28 3364.3 4.73 142.81

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1306.6 SGR 1618.7 983 1572.4 9T 269.3 9R 451.4 SS 874.5

RRT .9026 RRF -.9?62 RTF -.6140 CRT -.9659 CRS .6764 CST -.7217

SGB 2060.4 R23 -.2821 R13 -.9351 LSA 959.0 MSA 343.6 $3A 57.4

SG1 1875.7 SG2 899.9 THA 54.85 EL1 522.2 EL2 60.3 ALF 120.40

LAUNCH DATE DEC 19 1964 FLIGHT TIM( 230.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RiP 228.31 LAP -.31

RC 237.537 GL -5.28

PLAN(TOC(NTRIC CONIC

C3 17.011 VHL 4.124

LNCH AZMTH LNCM TIM(

90.00 12 13 18

90.00 3 47 10

100.00 13 41 44

100.00 5 1 24

110.00 15 5 57

110.00 5 53 41

DIFFERENTIAL CA:RRECTION$

TOE .1?29 TRA -.3643

ROE -.2746 RRA .5080

FOE .4266 FRA-6.2991

80( .3245 9RA .6369

LOL 97.13 VL

LOP 239.00 VP

r_P 14.16 ZAL

DISTANCE 505.454 EARTH TO MARS

33.015 GAL 5.30 AZL 90.66 HCA 151.87 SMA 186.01ECC .22746 INC .6622 Vl 30.271

21.192 GAp -.32 AZ1P 89.42 TAL 29.24 TAp 181.10 flCA 143.70 AF_ 228.32 V2 24.090

39.60 ZAP 125,82 ET9 168.11ZAE 158.69 ETE 133.76 ZAC 102.85 ETC 255.63 CLP 127.18

DLA

L-I TIM( INJ LAT

2611.10 -26.80

4385.63 6.00

2325.85 -27.99

4146.31 T.O7

204S2.37 -31.13

3982.55 9.83

TC3 1.2995 BAU .5130

RC3 1.8437 FAU .39194

FC-19.9472 BSP 6532

6C3 2.2556 FSP 5512

13.55 RAL 127.47 RAO 6567.7 V(L 11.764 PTH 2.06 VHP 3.637 OpA 11.58 RAp 192.12 ECC 1.2800

INJ I._NG INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

68.19 350.55 99.50 12 56 49 2011.1 -25.22 59.88

162.36 345.28 62.27 5 0 15 5785.8 2.24 175.72

46.97 350.31 100.94 14 20 30 1725.9 -26.20 38.63

184.19 344.70 60.96 6 10 30 3546.3 3.13 157.62

26.13 349.4J 104.69 15 40 19 1462.4 -28.78 17.72

150.0HI 343.02 57.09 7 0 3 3382.6 5.42 143.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1226.1 SGR 1727.8 SG3 1821.2 ST 293.0 SR 441.8 SS 882.6

RflT .5373 RRF -.9804 RTF -.5447 CRT -.9739 CRS .6754 CST -.6949

SG8 2119.8 R23 -.2348"R13 -.9521 LSA 966.4 MSA 350.7 33A 54.9

84;1 1898.7 SG2 942.6 THA 61.47 EL1 527.0 EL2 55.7 ALF 123.30

LAUHCH DATE DEC 19 1964 FLIGHT TIHE 232.00 ARRIVAL OATE AUG 8 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 227.92 LAp -.35

RC 239.350 GL -8.05

PLANETOCENTRIC CON|C

C3 17.003 VHL 4,123

LNCH AZIATH LNCH TIME

90.00 12 16 11

90.00 3 39 41

100.00 13 46 10

tOO.DO 4 54 23

110.00 15 g 22

110.O0 5 47 41

DIFFERENTIAL CORRECTIONS

TOE .1939 TflA -.4200

ROE -.2524 RRA ,5615

FOE .2566 FMA-8.5977

80( .3163 9RA .7011

OISTANCE 509.343 EARTH TO MARS

LOt. 67.13 VL 53.005 GAL 5.30 AZL 90.76 HCA 152.91 SMA 185.83 ECC .22878 1NC .7578 vt 30.271

LOP 240.04 VP 21.225 GAP -.66 AZP 89.33 TAL 29.35 TAp 182.24 RCA 143.69 APO 227.97 V2 24.132

GP 14.91 ZAL 39.56 ZAP 124.07 ET$ 168.24 ZAE 156.87 ETE 136.00 ZAC 103.43 ETC 255.62 CLP 125.43

OLA 12.63 RAL 127.14 RAO 6587.7 VEL 11.764 PTH 2.08 VHp 5.588 DPA 12.52 RAp 191.86 ECC 1.2796

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME 1=O CST TIN INJ 2 LAT IHJ 2 LONG

2586.45 -26.51 66.45 349.95 100.53 13 1 18 1986.5 -24.82 58.19

4410.27 6.77 183.76 344.89 62.44 4 53 11 3810.3 3.03 177.08

2302.71 -27.68 45.32 349.67 101.7_ 14 24 33 1702.7 -25.78 37.03

4169.25 7.82 165.47 344.32 61.06 6 3 52 3569.2 3.90 158.88

2042.39 -30.77 24.69 348.81 105.67 15 43 24 1442.4 -28.32 16.35

4002.34 10.56 151.16 342.67 57.30 6 54 23 3402.3 6.17 144.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.1693 BAU .5230 SGT 1196.5 SGR 1852.9 SG3 1676.1 ST 325.1 SR 427.8 SS 895.3

RC3 1.9814 FAU .40400 RRT .4638 RRF -.9840 RTF -.4700 _ -.9792 CRS .6694 CST -.6260

FC-20.5703 8SP 6533 SGB 2189.5 RZ3 -.1795 R13 -.9676 LSA 974.9 MSA 370.5 SSA 51.0

9C3 2.3007 FSP 5594 SG1 1959.3 SG2 977.4 THA 67.98 EL1 554.7 EL2 52.8 ALF 127.08

LAUNCH DATE DEC 19 1964 FLIGHT TIM( 234.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 227.53 LAp -.38

tiC 241.142 GL -6.88

PLAN(TOC(NTRIC CONIC

C3 17.OO1 VML 4.123

LNCH AZI4TH LNCH TIN(

90.00 12 25 33

90.00 3 31 46

100.00 13 51 3

100.O0 4 47 O

110.00 15 13 10

110.O0 5 41 21

DIFFERENTIAL CCRRECTION$

TD[ .2009 TRA -.4734

ROE -.2325 RRA .8157

FOE .1223 FRA-6.8360

BOE .3073 BRA .7751

DISTANCE 513.240 EARTH TO MARS

LOL 87.13 VL 32.995 GAL 5.30 AZL 90.86 HCA 153.95 SMA 185.66 ECC .22613 INC .8614 vl 30.271

LOP 241.09 VP 21.254 GAp -.96 AZP 89.23 TAL 29.41 TAp 183.36 RCA 143.68 APO 227.65 V2 24.173

GP 15.70 ZAL 39.56 ZAP 122.28 ET9 168.39 ZA( 154.98 ETE 137.93 ZAC 104.05 ETC 255.61 CLP 123.70

DLA 12.05 RAt. 129.83 RAD 6567.7 VEL 11.764 PTH 2.08 VHP 3.543 OPA 13.52 RAp 191.59 ECC 1.2798

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2560.02 -26.18 64,58 349.30 101.20 13 6 15 1960.0 -24.37 56.38

4436.63 7.60 185.26 344.52 62.64 4 45 45 3836.6 3.88 178.56

2277.86 -27.33 43.56 349.03 102.61 14 29 0 1677.9 -25.31 35.34

4194.03 8.64 166.86 343.96 61.27 5 56 54 3594.0 4.74 160.25

2020.86 -30.37 23.14 348.13 106.50 15 46 51 1420.9 -27.61 14.68

4023.80 11.34 152.32 342.34 57.54 6 48 25 3423.8 6.99 145.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9990 BAU .5317 SGT 1099.6 SGR 1976.8 SG3 1717.2 ST 345.4 9R 419.0 9s 907.6

RC3 2.1153 FAU .41288 RRT .3497 RRF -.9868 RTF -.3524 CRT -.9792 CRS .6797 CST -.6080

FC-21.0253 BSP 6855 SGB 2262.0 R23 -.1195 R13 -.9796 LSA 987.3 MSA 378.2 SSA 48.5

BC3 2.3393 FSP 5785 SGI 2026.6 982 1004.8 THA 75.30 EL1 540.3 EL2 54.3 ALF 129.38

2248



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 19 1984

HELIOCENTRIC C_41C

RL 147.18 LAL -.00

RP 227.14 LAP -.41

RC 242.914 GL -?.78

PLAN[TOCENTRIC CONIC

C3 1?.DOG VHL 4.124

LNCN AZMTH LNCN TIN(

90.00 12 29 Z3

90.00 3 23 29

100.00 13 56 22

IOO.OO 4 3i 11

110.OO 15 17 25

110.OO 5 34 40

FLIGHT TIM( 236.00 ARRIVAL DATE AUG 12 1965

DISTANCE 517.149

LOL 87.15 VL 32.93S GAL 5.30 AZL 90.97 HCA 155.00 SNA

LOP 242.14 VP 21.287 GAP -1.S0 AZP 09.12 TAL 29.47 TAp

GP 16.54 ZAL 38.61 RAP 1_).47 ET8 168.57 ZA( 153.02 (TE

EARTH TO MARS

185.51 ECC .22552 1NC .gTs5 Vl 30.271

184.47 RCA 143.t7 APO 227.34 V2 24.214

139.61 ZAC 104.72 ETC 253.60 CLP 121.93

OLA 11.21RAL 126.52 RAD 6587.7 VEL 11.764 PTH 2.08 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT ASC IflJ A_iTH INJ TIid_

2531.70 -25.78 62.80 $48.66 102.12 13 11 35

4485.11 8.49 188.88 344.17 62.88 4 37 54

2851.18 -26.92 41.68 348.38 103.52 14 33 53

4220.88 9.51 168.30 343.61 61.55 S 49 32

1997.68 -29.91 21.49 347,44 107.38 15 50 40

4047.12 12.19 153.80 342.03 57.82 6 42 7

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2079 TRA -.5298 TC3 .8227 BAU .5483 SET 1058.1 SGR 2110.S SG5 1755.7

ROE -.2068 RRA .6707 RC3 2.2378 FAU .421|0 RRT .2|02 RRF -.9892 RTF -.2103

FOE -.0683 FRA-?.OTIZ FC-21.4372 88P 7224 SG8 2358.$ RE3 -.08_5 R13 -.9872

ROE .2947 m_A .8847 De3 2.4030 F$iP 5948 _1 2125.8 SG2 1021.3 THA 82.21

LAUNCH DATE DEC 19 19¢i4 FLIGHT TIN( 238.00

N(LIOCENTRIC C_NIC DISTANCE 521.0(_

RL 147.18 LAL -.00 LOt. 87.13 V1L. 52.977 GAL 5.30 A_,. 91.10 MCA 156.05 SNA

RP 226.75 LAP -.44 LOp 243.1R VIP 21.3_ GAP -1.81 AZP 88.00 TAL 2R.S2 TAp

RC 244.664 GL -6.75 TAb 17.44 ZAL 59.71 ZAP 118.62 ETS 168.77 ZN[ 150.98 ETE

PLAN_TOCEN'rRIC CONIC

CS 17.02R VML 4.126 DLA 10.28 RAL 126.21 RAD 8587.7 VEL II.TGS PTH 2.08 VHp

LNCN AZ14TH INCH TINS L-I TINS IMJ LAT |NJ L(_4G IMJ RT A$C INJ AZI4TH INJ TIM(

90.00 12 33 44 2501.28 -25.54 60.49 348.02 103.09 13 17 26

NO.DO 3 14 40 4495.85 9.44 188.85 343.86 63.18 4 29 36

100.O0 14 2 11 2222.48 -28.44 39.88 347.71 104.47 14 39 13

100.00 4 30 $4 4249.97 10.45 170.03 343.32 81.85 S 41 44

110.00 15 22 1 1972.80 -_D.30 18.73 346.73 100.50 15 54 53

110.00 S 27 54 4072.54 13.11 1S5.00 34/.75 58.14 8 35 27

DIFFEREMTIAL C4_RECTION8 MID-COURSE (vlrCUTIQN ACCURACY

TD( .2134 TRA -.EROS TC3 .8383 BAU .SSTO SiT 1029.5 SIR 2254.3 SG3 1790.3

RD( -.1811 RRA .7328 RC3 E.4088 FAU .42853 RRT .0478 _ -.9912 RTF *.0437

FOE 0.2222 FRA-?.2980 FC-21.TSS8 8SP 7673 SG41 2478.3 fl23 -.0139 R13 -.9911

BOG .279R BRA .9409 8C3 2.4R17 FSP 6093 SG1 2255.0 SG2 1028.t THA 88.43

3.503 DpA 14.5? RAp 191.33 [CC 1.2799

PO CST TIN INJ 2 LAT INJ 2 LONG

1931.7 -23.88 54.48

3665.1 4.79 180.16

1651.2 -24.79 SS.53

3620.9 3.64 161.73

1397.7 -27.24 13.32

3447.1 7.86 147.19

ORBIT DETERtdlNATION ACCURACY

ST 366.8 SIR 410.6 SS 923.7

CRT -.9712 CflS .6946 CST -.5809

LSA 1003.0 NSA 585.1 SEA 45.6

EL1 547.2 EL2 61.0 ALF !31.70

ARN|VAL DATE AUG 14 1965

EARTH TO MARS

185.37 ECC .22494 INC 1.0949 Vl 30.271

185.57 RCA 143.67 APO 227.06 V2 24.258

141.08 ZAC 105.44 ETC 255.58 CLP 120.14

3.469 DpA 15.89 RAp 191.07 ECC 1.2801

PO CST TIN INJ 2 LAT INJ 2 LONG

1901.3 -23.28 52.42

3896.0 5.77 181.89

1622.5 -24.19 31.60

3650.0 6.61 185.35

1372.7 -28.61 11.65

3472.5 8.80 148.54

ORBIT DETERNINATION ACCURACY

ST 388.1 SIR 403.8 SS 944.6

CRT -.9647 CR$ .7174 CST -.$499

LEA 1023.7 NSA 395.5 SEA 42.4

EL1 555.1 EL2 74.4 ALF 133.83

LAUNCH DATE DEC 19 1984 FLIGHT TIN( 240.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 2R6.39 LAp -.48

RC 249.$R6 GL 9 81

PLAN[TOCENTRIC CONIC

C3 17.031 VNL 4.189

LNCN AZNTH LNCH TIN(

• gO.DO 12 42 39

90.00 $ 5 18

100.00 14 $ 32

100.00 4 22 4

110.00 13 2? 6

110.00 5 19 59

DIFFERENTIAL CORRECTIONS

TOE .2173 TRA -.6559

RDE -.1482 RRA .7_16

FOE -.4335 FRA ? 510J

BIDE .2630 BRA 1.0_M.2

LSL 87.13 VL

LOP 244.24 yp

GP 18.41ZAL

DISTANCE 524.998 EARTH TO MARS

32.970 GAL 5.25 AZL 91.23 HCA 157.11 SNA 185.24 ECC .22439 INC 1.2275 Vl 30.271

21.557 GAP -1.88 AZP 88.87 TAL 29.54 TAp 186.65 RCA 143.67 AlSO 228.80 VE 84.297

39_8& ZAP |16.73 [TS 189.00 ZkE 148.86 ST[ 142.57 ZAC 106.22 [TC 255.57 CLP 118.32

DLA 9.27 RAt. 125.90 RAID 6587.7 VEL 11.766 PTN 2.08 VHp $.441DPA 16.88 RAP 190.83 ECC 1.2806

L-I Tll_ INJ LAT |NJ L_NG |NJ RT ASC INJ A_4TH |NJ TIM( PO CST TIN INJ 2 LAT 1NJ E LONG

2458.55 -24.81 58.23 347.36 104.10 13 23 47 1888.8 -22.63 50.24

4S_J|.4T 10.46 190.38 343.57 65.54 4 20 45 5929.5 6.83 165.79

2191.57 -25.90 37.54 347,04 105.47 14 45 3 1591.6 -23.52 29.55

4281.68 11.46 171.84 345.05 62.20 S 33 26 3681.7 7.66 165.12

1945.69 -28.80 17.65 348.02 109.27 IS 59 32 1345.7 -25.90 9.88

4100.33 14.10 136.§4 341.5t 58.53 6 28 19 3500.3 9.84 150.03

NID-CGURSE [X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .4478 BAU .5942 SET 1038.3 S4;R 2409.1 SG3 1820.3 ST 409.4 SR 400.1 SS 972.3

RC$ 2.3880 FAU .48485 RRT -.1257 _ °.9928 Rllr .1288 CRT -.9439 CRS .7486 CST -.5146

FC-22.0640 8SP 8201 _ 2625.3 R25 .0240 R13 -.D025 LEA 1051.2 NSA 408.0 SEA 39.0

BC$ 2.6068 FSP 8213 881 2415.3 SG2 1020.2 THA 93.79 EL1 564.S EL2 95.8 ALF 135.70

LAUNCH DATE DEC 19 19¢t4 FLIGHT TIN( 242.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CCNIC

RL 147.18 LAL -.DO LOL 87.15 VL

RP 225.97 LAP -.51 LOP 245.30 VP

RC 248.110 GL -10.R6 SIP 19.45 ZAL

PLAN(TOCENTRIC C43NIC

CS 17.097 VHI. 4.155

LNCH AZNTH LNCH TII4E

90.00 12 SO 10

90.00 2 55 12

100.00 14 15 28

100.00 4 12 36

110.00 15 32 42

110.00 5 11 51

DIFFERENTIAL CGRR_CTION$

TOE .2175 TRA -.72Q8 TC3 .2479 BALI .8275

ROE -.1090 NRA .8723 RC5 2.7543 FAU .43821

FOE -.6668 FRA-T.?OG1 FC-22.2402 BDP 8818

BOG .2438 BRA 1.1355 0C3 2.7435 FSP 6309

DISTANCE 528.938 EARTH TO MARS

32.965 GAL 3.28 AZL 91.37 _ 158.16 SMA 185.12 ECC .22387 INC 1.3724 VS 30.271

21.584 GAP o2.21AZP 68.75 TAL 29.55 TAp 167.72 RCA 145.68 APO 226.56 ¥2 24.339

40.07 ZA4P 114.85 ET$ 168.25 ZAE 146.72 ETE 143.51ZAC 107.06 ETC 255.55 CLP 116.47

OLA 8.18 RAL 125.58 RAID 8567.7 VEL 11.768 PTH 2.08 VHp S.419 DPA 18.14 RAP 190.60 [CC 1.2814

L-I TIN( INJ LAT INJ LONG |NJ RT ASC [NJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2453.24 -24.20 35.83 34E.69 1DS.1S 13 30 44 1833.2 -21.89 47.92

4SM.OZ 11.56 192.70 343.32 63.97 4 11 18 3966.0 7.97 185.86

2158.17 -25.27 35.28 346.35 106.52 54 51 26 1558.2 -22.77 27.36

4318.33 12.56 173.83 342.81 62.65 5 24 32 3716.3 8.7g 167.06

1916.46 -28.12 15.85 345.29 110.28 16 4 38 1316.5 -25.10 ?.98

4150.80 13.18 158.24 $41.50 59.00 6 20 42 3530.8 10.g6 151.68

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SET 1080.7 SCAI 2574.4 _3 1844.0 ST 429.0 SIR 402.5 SS 1007.4

RRT -.2985 RRF -.9941RTF .3003 CRT -.9108 CRS .7888 CST -.4825

SG8 2792.0 R25 .0518 R13 -.6928 LEA 1087.7 NSA 420.0 SEA 35.6

SG1 2598.0 SGZ 1022.8 ?HA 95.41 EL1 573.0 EL2 124.0 ALF 137.01

2249



JPL TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUNCH DATE DEC 19 1964 FLIGHT TIME 244.00 ARRIVAL DATE AUG 20 1965

HELI(_ENTRIC COLIC

RL 147.18 LAL -.00 LOt. 87.13 VL

RP 225.58 LAP -.54 LOP 246.37 VP

RC 249.803 GL -12.23 GP 20.56 ZAL

PLANETOCENTRIC CONIC

C3 17.166 VHL 4.143

LNCH AZMTH LNCH TIME

90.00 12 58 23

90.00 2 44 Z3

100.OO 14 23 2

IOO.OO 4 2 24

110.OO 15 38 51

110.OO S 3 5

DIFFERENTIAL C(:RRECTI(_IS

TOE .2156 TRA -.8013 TC3 .0452 BAU .6681

ROE -.0632 RRA .9530 RC3 2.9107 FAU .44274

FOE -.9348 FRA-7.$904 FC-22.3290 BSP 9498

ROE .2246 BRA 1.2451 BC3 2.9111 FSP 8382

DISTANCE 532.888 EARTH TO MARS

$Z.957 GAL 5.27 AZL 91.53 HCA 159.23 SMA 165.01 ECC .22338 INC 1.5321 vl 30.271

21.432 GAP -2.50 AZP 88.57 TAL 29.55 TAp 188.77 RCA 143.68 APO 226.34 V2 24.381

40.35 ZkP 112.93 ETS 169.54 ZAE 144.49 ETE 144.52 ZAC 107.97 ETC 255.52 CLP 114.59

OLA 6.93 RAL 125.25 RAO 6567.7 VEL 11.771PTH 2.08 VHP 3.404 DpA 19.48 RAp 190.40 ECC 1.2825

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH |HJ TIME PO _CST TIM INJ 2 LAT INJ 2 LONG

2395.06 -23.50 53.25 346.01 106.27 13 38 18 1795.1 -21.05 45.44

4608.06 12.75 195.04 343.12 64.50 4 1 9 4006.1 9.21 188.15

2122.02 -24.55 32.62 345.66 107.61 14 58 24 1522.0 -21.91 25.02

4354.33 13.73 176.04 342.62 63.19 § 14 59 3754.3 10.03 169.21

1864.75 -27.35 13.70 344.55 111.35 16 10 16 1284.8 o24.21 5.95

4164.36 16.35 160.14 341.15 59.55 6 12 29 3564.4 12.18 153.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1158.0 3GR 2754.6 SG3 1862.8 ST 448.3 SR 414.1 SS 1054.3

RRT -.4452 RRF -.9953 flTF .4490 CRT -.8582 CRS .8355 CST -.4469

2987.3 R23 .0709 R13 -.9928 LSA 1137.6 M3A 434.1 3SA 32.0

SG1 2809.6 _ 1014.8 THA 102.20 EL1 588.5 EL2 161.9 ALF 137.64

LAUNCH DATE DEC 19 1994 FLIGHT TIME 246.00 ARRIVAL DATE AUG 22 1965

DISTANCE 536.849 EARTH TO MARS

5.26 AZL 91.71 HCA 160.29 S44A 18A.91 ECC .22292 INC 1.7090 vl 50.271

HELIOCENTRIC CCNIC

RL 147.18 LAL -.00 LOL 87.13 VL 32.951 GAL

RID 225.19 LAp -.58 LOP 247.43 VP 21.471 GAP -2.79 AZP 88.39 TAL 29.53 TAp 189.82 RCA 143.69 APO 226.13 V2 24.423

It( R51.477 GL -13.62 _P 21.77 ZAL 40.71 ZAP 111,00 ET3 169.87 ZAE 142.21 ST( 145.41 ZAC 108.97 ETC 255.49 CLP 112.70

PLANETOCENTRIC CONIC

CS 17.263 VHL 4.155 DLA 5.58 RAL 124.91 RAD 8587.7 VEL 11.775 PTH 2.08 VHP 3.396 DPA 20.90 RAp 190.23 ECC 1.2841

LNCN AZMTH LNCH TIM( L-I TIM( INJ LAT INJ I.CNG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIM 1NJ 2 LAT INJ 2 LONG

90.00 13 7 21 2353.61 -22.88 50.49 345.32 107.42 13 46 35 1753.6 -20.08 42.78

90.00 2 32 40 4850.13 14.03 197.65 342.97 65.15 3 50 10 4050.1 10.56 L90.69

100.00 14 31 20 2062.74 -23.72 30.20 344.95 108.75 15 G 3 1462.7 -20.94 _2.50

100.00 3 51 22 4396.23 15.01 178.50 342.49 63.84 5 4 38 3796.2 11.37 171.59

110.00 15 45 37 1850.25 -26.48 11.40 343.81 112.45 16 16 27 1250.3 -23.20 3.77

110.00 4 53 34 4201.46 17.61 182.27 341.05 60.22 6 3 36 3601.5 13.52 135.55

DIFFERENTIAL CCRRECTI(_I3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2079 TRA -.8925 TC3 -.1881 BAu .7141 SGT 1283.5 SGR 2944.3 SG3 1871.2 ST 465.6 SR 439.5 SS 1109.8

ROE -.0094 RRA 1.0400 tiCS 3.0898 FAU .44382 tiNT -.5699 NRF -.9962 flTF .5736 CRT -.7950 CR3 .6822 CST -.4238

FOE-1.2192 FRA-8.0417 FC-22.2572 SSP 10291 SG8 3203.9 R23 .0836 RI3 -.9927 LSA 1201.1 N3A 445.1 SSA 28.5

BOE .2081 RRA 1.3640 BC3 3.0942 FSP 6402 361 3042.3 3GZ 1004.7 THA 105.47 EL1 606.6 ELI 204.5 ALF 157.09

LAUNCH DATE DEC 19 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC ¢(_11¢ DISTANCE 540.820 EARTH TO MARS

RL 147.18 LAL -.00 LOt. 87.13 VL 32.948 GAL 5.24 AZL 91.91 HCA 161.36 SNA 184.83 ECC .22246 INC 1.9057 vl 30.271

RP 224.60 LAp -.61 LOP 248.50 VP 21.511 GAP -3.07 AZP 68.19 TAL 29.49 TAp 190.83 RCA 143.71 APO 225.95 V2 24.465

RC 253.132 GL -15.16 GP 23.0? ZAL 41.16 ZAP 109.05 (T3 170.23 ZAE 139.87 ETE 146.21 ZAC 110.06 ETC 255.44 CLP 110.76

PLANETOCENTRIC CONIC

C3 17.399 VHL 4.171 OLA 4.08 RAL 124.54 RAO 6567.7 VEL 11,781 PTH 2.08 VHP 3.397 OPA 22.42 RAP 190.11 ECC 1.2863

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 17 11 2308.49 -21.73 47.52 344.63 108.61 13 55 40 1706.5 -18.99 39.92

90.OO 2 19 54 4898.86 15.40 200.57 342.90 65.94 3 38_12 4098.9 12.02 193.52

100.00 14 40 27 2039.95 -22.75 27.39 344.25 109.93 15 14 27 1439.9 -19.83 19.81

100.00 3 39 19 4442.65 16.38 181.26 342.43 64.64 4 53 22 3842.7 12.83 174.26

110.00 15 53 $ 1812.62 -25.48 8.93 343.06 113.60 16 23 17 1212.6 -22.06 1.44

110.00 4 43 11 4242.74 18.99 184.68 341.02 61.03 5 53 53 3642.7 14.98 157.66

DIFFERENTIAL CCRRECTI(_I3 _ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1972 TRA -.9874 TC3 -.3757 BAU .7881 $GT 1395.1 SGR 3155.6 363 1875.3 ST 482.9 SR 484.3 39 1185.0

ROE .0563 RRA 1.1390 RC3 3.2808 FAU .44384 RRT -.G648 RRF -.9989 RTF .6677 CRT -.7147 CR3 .9245 CST -.3995

FOE-1.5543 FRA-8.18T8 FC-22.0839 DSP 11096 SG8 3450.2 R23 ,0908 R13 -.9928 LSA 1289.0 MSA 458.1 S3A 25.0

BIDE .2056 BMA 1.4944 0C3 3.3023 FSP 6355 SGt 3303.4 SG2 995.8 THA 108.07 EL1 633.3 EL2 258.3 ALF 134.88

LAUNCH DATE DEC 19 1964 FLIGHT TIN( 230.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC C_NIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 224.41 LAP -.64 LOP 249.38 VP

RC 234.766 GL -16.87 GP 24.48 ZAL

PLANETOC(NTRIC CONIC

CS 17.584 VHL 4.193

LNCH AZIATH LNCH TIME

90.00 13 26 3

90.00 2 5 53

1OO.OO 14 50 31

1OO.00 3 26 6

110.OO 16 t 21

110.00 4 31 45

DIFFERENTIAL CCRRECTION$

TOE .1764 TRA-1.0652 TC3 -.8025 BAU .8245

flOE .1297 RRA 1.2397 RC3 3.4553 FAU .43886

FOE-1.8538 FRA-6.2438 FC-21.6064 DSP 12146

BDE .2163 BRA 1.6345 BC3 3.5074 FSP 6388

DISTANCE 544.799 EARTH TO MARS

32.941 GAL 5.22 AZL 92.13 HCA 162.43 SMA 184.75 ECC .22206 INC 2.1264 vl 30.271

21.551 GAP -3.34 AZP 87.97 TAL 29.43 TAp 191.86 RCA 143.73 APO 225.76 V2 24.506

41.72 ZAp 107.10 ET$ 170.65 ZAE 137.47 ETE 146.91 ZAC 111.25 ETC 255.39 CLP 108.86

DLA 2.42 RAL 124.14 RAD 6587.7 VI[L 11.788 PTH 2.08 VHp 3.407 DPA 24.03 RAp 190.05 ECC 1.28g4

L-I TIN( INJ LAT INJ L(:NG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2259.09 -20.62 44.52 343.95 109.85 14 5 42 1659.1 -17.73 36.84

4733.18 16.88 203.87 342.91 88.92 3 25 6 4153.2 13.61 196.72

1993.08 -21.63 24.55 343.55 111.15 15 23 44 1393.1 -18.56 16.90

4494.42 17.$8 184.39 342.48 85.63 4 41 O 3894.4 14.42 177.26

1771.39 -24.33 6.28 342.31 114.79 16 30 52 1171.4 -20.78 358.94

4288.88 20.49 167.42 341.09 $2.02 5 43 14 3688.9 16.59 160.47

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1580.0 SGR 3362.0 SG3 1856.9 37 497.3 SR 345.6 3s 1254.0

RRT -.7421NRF -.9t)75 RTF .7431 CRT -.6694 CR3 .9565 CST -.4163

S_ 3708.3 R23 .0957 R13 -.9929 LSA 1380.4 MSA 439.6 3SA 22.2

SG1 3373.4 SG2 983.8 THA 110.64 EL1 675.2 ELI 298.5 ALF 131.06
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JPL TR 32-503 EARTH--MOON TRAJECTORIES, 1964-69

LAUNCM DATE DEC 19 1964

HELI(_(NTR|C C(_IIC

RL 147.10 LAL -.OD

RP 224.02 LAP -.OT

9¢ ZSO,3OO GL -SO.TO

_L&NET_ENTRZC CONIC

C3 1T.SSO VHL 4.226

LNCH AZ14TH LNCH TIN(

90.00 13 40 5

9O.DO I 50 ZZ

100.00 15 S 41

100.00 $ 11 27

RiO.DO 16 tO 31

110.00 4 16 S

LOL 87.13 VL

LOP 250.66 VP

;p 26.0Z ZAL

FLIGHT TIME 252.00 ARR|V4L DATE AUG 28 $965

32.937 ;AL

21.595 GAP -3.GO AZlP 87.72 TAL 29.36 TAP 192.67 RCA $43.75 APO ZES.OZ

42.41 ZAp tOO.S6 ETS |71.16 Z/dE $35.02 ETE $47.55 ZAC $12.57 ETC 255.31

DISTANCE 548,788 EARTH TO MARS

5.ZO AZt. 92.38 HCA 163.51 _14A 104.66 ECC .22166 IM¢ 2.3166 Vl 30.Z71

v2 24.540

CLP 106.91

DLA .SO CAL 126.T1 CAD 6567.7 VEt IS.796 PTH 2.09 VHP 3.420 DPA 25.75 RAP $90.06 ECC 1.293S

L-! TIME |NJ LAT INJ LONG INJ RT A$C INJ AZIITH INJ TIN| PO COT TIM INJ Z LAT INJ 2 LONG

2204.83 -19.33 40.86 345.26 111.10 14 16 49 SOD4.0 -16.29 33.51

4614.05 18.46 207.63 343.04 68.14 3 10 36 4214.1 15.33 ZOO.3S

1941.61 -20.33 2t.08 34_.66 162.40 $5 34 2 1341.6 -17,12 13.76

456C.51 19.46 187.|HS 342.60 66.85 4 27 19 3952.5 16.16 180.73

1786,12 -23,00 3,43 341,57 116.06 $6 56 18 $126.S -19.52 550.24

4340.76 22.11 170.57 346,28 63.24 5 36 26 3740.6 18,35 1S3.46

DIFFERENTIAL C_ItRECTION6

TO( .145T TRA-l.1666 TC3 -.6161BAU .6603

ROE .ERST I_A 1.3575 CC3 3.6565 FAU .4323R

FOE-2.211R FRA-I.ESH_4 FC-20.9963 B6P 15173

ROE .R653 BRA 1.769R B¢3 3.72R3 FOP 6500

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1737.3 SCAt 3505.4 $65 1833.3 ST 514.4 SR 655.? SS 154Y.1

RRT -.?B68RRF -.9980 CTF .7993 CRT -.6R56 CRS .674R COT -.4359

S_ 3893.S 823 .0870 813 -.9935 LSA 1505.6 M$A 465.2 SSA 19.Z

SG1 5872.5 SO2 974.7 THA 112,56 EL1 742.0 EL2 345.9 ALF 115.59

LAUNCH DATE DEC 16 lg64 FLIGHT TIN[ 254.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.DO

RP 223.O3 LAp -.71

RC Z57.974 GL 020.92

pLAI4[TOCENTIqlC _J_41C

C3 18.177 VHL 4._3

LNCH 42'14114 LNCH TIN|

90.00 13 53 32

90.00 1 33 1

tOO.DO 15 14 10

IO0.OO R 55 4

110.00 l& 20 48

110.00 4 4 55

LOL 67.15 VL

LOP 251.74 VIB

GP 27.69 ZAL

DI$TA44CE 562.706 EARTH TO MARS

38.954 6AL S.tO AZL 92.66 HCA 164.59 944A 184.65 ECC .22186 INC 2.6596 vl 30.271

21.635 OAf -3.86 AZP 87.44 TAL 1_9.27 TAP 165.86 CCA 143.77 APO 225.48 v2 24.590

43.25 ZAP 105.L_ ETS |71.63 ZN[ $32.52 ETE 148.12 ZAC $14.02 (TC 255.22 CLP SO4.97

DLA -1.52 RAL 123.22 CAD 6567.7 V(L 11.814 pTH 2.09 VHP 5.462 DPA 27.59

L-I TIN| INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN| PO COT TIN

8144.63 -17.82 37.11 342.65 112.36 14 29 17 1544.8

4688.$7 Z0.15 2tt.98 543.5Z 69.67 2 54 24 4282.9

t$1hl. T2 -18.81 17.54 $42.21 113.67 $5 45 35 1264.7

4610.82 21.16 192.t0 348.91 66.38 4 12 2 4016.2

1676.16 -_1.48 .38 340.86 117.26 16 48-A4 1076.2

451H1.55 25.07 174.23 341.24 64.77 5 10 15 3796.5

DIFFERENTIAL CC_NECTION6

TOE .1038 11A-I.R790 TC3-1.0394 BAU .9579

RDE .3264 RRA 1.4828 RC3 3.8025 FAt) .42100

FDE-2.5553 FRA-6.2668 FC-20.0985 RIP 14379

BOO ,3425 BCA 1.9562 $C3 5.C420 FSIP 623R

RAP 190.17 ECC 1.2991

|NJ 2 LAT |NJ 2LONG

-14.63 29.61

17.20 804.54

-15.46 10.36

18.04 184.70

-17.05 555.38

20.27 166.94

ORBIT DET(H4INATION ACCURACY

37 535.0 Sit 746.0 SS 1439.4

CCT -.6845 CIt$ .6860 CST -.4677

LSA 1645.9 NSA 463.7 SSA 16.7

ELI 641.2 ELI 571.5 ALF 120.67

MID-COURSE [X[CUTIOH ACCURACY

SOT 1939.5 SIR 3031.5 SO3 1789.2

RRT -.8388RIU r -.8984 RTF .8426

SGO 4_94.2 RZ$ .0971 815 -.J937

_t 4164.6962 964.1 THA 114.41

LAUNCH DATE DEC 19 1964

HELIOCEMTCIC Ca4IC

RL 147.16 LAL -.DO

RP 225.t4 LAP -.74

RC 259.54T GL -13.32

PL/dN(TOCEMTCIC CONIC

C3 18.O41VHL 4,318

LNCH AZMTH LNCH TIN|

90.00 $4 O 42

90.00 I 13 23

lOO.O0 15 28 24

100.00 2 36 32

110.00 16 32 21

110.00 3 46 55

FLIGHT TIN[ P56.OO ARRIVAL GATE SOP S 1965

DISTAINS 556.796 EARTH

5.$6 AZL 92.99 HCA 165.67 SMA $84.50 ECC .22093 INC

TO RAR$

2.DOER vl 30.271

APO 225.50 V2 24.032

ETC 255.09 CLP 105.01

LOL 67.13 VL 32.651 GAL

LOP 252.82

2$.53 ZkL

21.679 GAP -4.12 AZlP 87.11 TAL 29.1T TAP 164.85 RCA 145.80

44.27 ZA_ tOt.2i (TO 172.22 ZAE 126.96 ETE 146.64 ZAC 115.62

DLA -5.85 RAL $22.66 CAD 6667.8 V[L 11.833 PTH 2.10 YHP 3.511 DPA 29.57 RAP 160.56 ECC 1.TOOl

L-1 TIME INJ tAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO COT TIM INJ 2 LAT INJ 2 LONG

2078.14 -16.04 33.02 341.09 113.65 14 43 20 1476.1 -18.71 25.93

4961.58 21.91 SOT.D5 343.80 71.61 2 36 4 4566.4 19.21 209.45

1821 56 -1T.04 13.60 346.61 114.93 15 58 36 $221.6 -13.54 6.04

4693.19 2Z.86 tgG._/, 343.A2 70.32 3 54 45 4095.2 20,07 189,3d

tSSO.6S -16.72 357.03 340.20 112.51 16 59 21 1020.9 -15.76 550.15

4466.65 25.75 178.34 342.21 66.70 5 5 21 3866.7 22.57 171.01

DIFFERENTIAL C4:RNECTIONS

TOE .0560 TRA-I.36L_ 1C3-1.2300 BAU 1.0322

RD( .4691 lIRA 1.1395 CC3 3.9801 FAU .41071

FDE-2.9T94 FRA-8.2656 FC-16.OT45 BRP 15437

BIDE .4?tO liRA 2.tOOT 9C3 4.1636 F_P $$4_3

LAUNCH DATE DEC 19 tlHD4

HELIOCENTCIC C(:NIC

RL 14T.56 LAL -.00 LOt. 07.13

RIR.$5 LAP -.7T LGII 253.91 VII

RC 261.100 64. -86.03 GP 31.54 2A_

pLAN_TOCE1MTRIC CONIC

MID-COURSE EvlrCUTION ACCUCACY

SO1 2139.1 SGR 4117.3 W;3 1744.7

RRT -.848688F -.9967 CTF .8704

4658.4 823 .0944 C15 -.9942

Sl;t 4537.8 SO2 960.3 THA tiT.40

FLIGHT TIN( 258.00

ORBIT DETERMINATION ACCURACY

ST 561.9 SR 906.0 SS 1568.8

CCT -.6236 CCS .9632 COT -.5269

LSA $856.7 NSA 466.5 sSA 14.1

ELI 986.6 [L2 403.5 ALF 115.68

ARRIVAL DATE SCP 3 1965

DISTANCE 560.813

32.92_ GAL S.t3 A2L 6_._7 HCA 166.76 SI4A 184.54 ECC .22056

21.T2_ GAP -4.36 AZP 6_.72 TAt _9.06 TAP 195.82 RCA 143.85

43.51 2AP 9_.40 ET$ _72.$8 ZJ_ $_T.34 ETE 149.10 ZAC ttT.4O

EARTH TO NAR_

INC 5.3075 vl 30.271

APO 225.24 VZ 24._74

ETC 254.95 CLP 101,05

C3 19.273 _41 4.39001A -6.49 RAt 121.01RAO 6_dST.| VI[L 11.860 pTH

LNCH AZ14TH LNCH TIME L-1 TIN| INJ LAT INJ LONG

90.00 14 tO 4 2003.f4 -13.94 28,52

9O. O0 0 50 51 505R.00 23.74 223°07

SO0.OO 15 44 19 1750.79 -14.96 9.46

100.00 2 15 tT 4779.68 24.83 202.68

110.00 SO 45 30 1559.24 -17.67 355.4_

110.00 5 50 55 4544.01 RT.75 183.68

DIFFERENTIAL C_RRECTI_N6

TOE -.0057 TRA-I.5215 TC3-1.416| BAt) 1.1227

RD( .6334 NRA 1.0103 RC3 4.1205 FAU .39425

FDE-3.30_9 FRA-6.1135 FC-ST.70S3 B_P 16652

EK)E .O334 eRA 2.3648 8C3 4.3573 FSP 5701

2.10 VI4p 3.580 OPA 36.70

INJ RT A_ INJ AZMTH INJ TIN| PO COT TIN

346.66 114.90 14 59 27 1403.2

344.55 74.S0 2 15 3 4452.0

341.$3 t16.$8 16 $3 50 1150.8

344.20 72.78 3 34 56 4176.7

339.63 119.75 1T 11 29 959.2

345.08 69.16 4 46 19 3944.0

_ID-COURSE EXECUTION ACCuCACY

SOT _334.1 Sr_ 4407.6 SO3 1675.6

RRT -.S9_4RRF 0.9990 CTF .8968

4995.9 823 .0615 R15 -.9948

SOt 4604.$96_ 854.7 THA 116.57

RAP 190.76 ECC 1.3172

INJ 2 LAT INJ 2 LONG

-10.47 21.57

21.33 215.23

-11.53 2.56

28.24 194.85

-13.58 546.70

24.64 175.87

ORBIT DETERMINATION ACCURACY

ST 600.8 S4t 1097.2 SS 1691.4

CCT -.6644 CC3 .9667 COT -.6023

LSA 2050.8 MSA 468.4 SSA 16.9

EL$ tSTg. I EL2 417,0 ALF 113.05
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 19 I984 FLIGHT TIME 260.00 ARRIVAL OAT( SEP 5 1963

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOt. 87.13 VL

RP 222.47 LAP -.80 LOP 255.01 VP

RC 262.633 GL -29.10 GP 33.77 ZAL

PLAN[TOCENTRIC CONIC

CS 20.146 VHL 4.488

LNCH AZNTM LNCM TIME

90.00 14 48 18

go.o0 0 24 30

100.00 16 3 0

100.00 1 50 29

110.00 17 0 41

110.00 3 9 17

DIFFERENTIAL C(SRRECTIONS

TOE -.0832 TRA-l.6624 TC3-1.$7§4 BAU 1.2128

ROE .8340 RRA 2.0051 RC3 4.2184 FAU .37309

F0[-3.7361 FRA-T.9784 FC-16.0325 9$P 16006

BDE .8383 BRA 2.6046 BC3 4.5029 FSP 5394

DISTANCE 584.838 EARTH TO MARS

32.927 GAL 5.10 AZL 83.82 HCA 167.85 SMA 184.50 ECC .22027 INC 3.8167 vl 30.271

21.787 GAP -4.61 AZP 86.27 TAL 28.93 TAp 196.78 RCA 143.86 Apo 225.14 V2 24.716

47.01 ZAP 97.56 ET3 173.62 ZAE 124.67 ETE 149.53 ZAC 119.39 ETC 254.72 CLP 99.11

OLA -9.46 RAL 121.24 RAO 6567.8 VEL 11.897 PTH 2.11 VHP 3.673 OpA 33.98 RAp 191.31 ECC 1.3316

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1916.20 -11.45 23.52 341.35 116.08 15 18 17 1318.2 -7.85 16.69

5158.08 25.53 230.33 345.64 77.3_ 1 50 28 4558.1 23.53 222.23

1670.76 -12.51 4.79 340.80 117.37 16 30 51 1070.8 -8.74 358.02

4880.75 26.68 209.82 345.34 76.00 3 11 49 4280.7 24.49 201.51

1490.15 -15.30 349.48 339.20 120.95 17 25 31 890.2 -11.08 342.91

4634.12 29.75 189.91 344.35 72.34 4 26 32 4034.1 27.05 181.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2576.9 3GR 4712.4 SG3 1584.9 ST 655.9 SR 1323.7 SS 1810.3

RRT -.9103 RRF -.9992 RTF .9115 CRT -.7176 CRS .9984 CST -.6778

SG8 5370.9 R23 .0882 RI3 -.9953 LSA 2289.3 MSA 467.5 SSA 10.0

SG1 5286.0 SG2 951.1 THA 117.43 ELI 1414.0 EL2 427.6 ALF 111.65

LALINCH DATE OEC 19 1964 FLIGHT TIME 262.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC DZSTANCE 568.872 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 32.925 GAL 5.07 AZL 94.35 HCA 168.94 SMA 184.48 ECC .21997 |NC 4.3546 Vl 30.271

RP 222.08 LAp -.83 LOP 256.10 VP 21.812 GAP -4.84 AZP 85.73 TAL 28.79 TAP 197.72 RCA 143.90

RC 264.145 GL -32.60 GP 36.22 ZAL 48.83 ZAP 95.78 ETS 174.44 ZAE 121.95 ETE 149.93 ZAC 121.60

PLANETOCENTRIC CONIC

CS 21.370 VHL 4.623 OLA -12.84 RAL 120.32 RAO 6567.9 VEL 11.948 pTH 2.13 VHP 3.797 DpA 36.45

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 13 10 33 1819.93 -8.45 17.86 341.35 117.13 15 40 53

90.00 23 46 57 5284.58 27.12 239.24 347.17 81.51 25 17 Z

100.00 16 25 15 IS78.92 -9.§8 359.54 340.75 118.45 16 51 34

100.00 1 20 52 5000.83 28.37 218.15 346.94 80.17 Z 44 13

110.00 17 18 32 1412.04 -12.52 345.13 339.00 122.07 17 42 4

110.00 2 44 4 4740.48 31.70 197.58 346.14 78.49 4 3 5

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 2808.1 $GR 5044.9 863 1475.5

RRT -.9245 RflF -.9993 RTF .9255

SGO 5773.7 R23 .0842 R13 -.9958

SG1 5695.4 SG2 g48.0 THA 118.08

TOE -.1883 TRA-I.8Z08 TC3-1.7016 BAU 1.3119

ROE 1.0859 RRA 2.2373 RC3 4.2653 FAU .34773

FOE-4.0838 FRA-7.7227 FC-14.0875 BSP 19349

BOE 1.1017 BRA 2.6845 8C3 4.5922 FSP 4993

APO 225.06 V2 24.758

ETC 234.44 CLP 97.17

RAp 192.10 ECC 1.3317

1NJ 2 LAT INJ 2 LONG

12|9.g -4.73 11.14

4684.6 23.66 230.88

978.9 -3.71 352.89

4400.8 26.72 209.73

812.0 -8.19 338.71

4140.5 29.32 189.03

ORBIT OETERMINATION ACCURACY

ST 733.3 8R 1397.9 SS 1923.3

CRT -.7757 CRS .9993 CST -.7311

LSA 2363.4 MSA 466.1 SSA 8.3

ELI 1703.7 ELI 434.1 ALF 111.02

LAUNCH DATE DEC 19 1964 FLIGHT TIME 284.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CONIC DISTANCE 572.913 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 32.924 GAL 5.04 AZL 95.01 HCA 170.05 SMA 184.46 ECC .21968 INC 5.0114 vl 50.271

RP 221.70 LAP -.87 LOP 257.20 VP 21.858 GAp -5.07 AZP 85.06 TAL 28.63 TAp 198.66 RCA 143.94 APO 224.98 V2 24.799

RC 265.639 GL -58.57 GP 38.93 ZAL 51.02 ZAp 94.08 ETS 175.36 ZAE 119.17 ETE 150.30 ZAC 124.07 ETC 254.08 CLP 95.25

PLANETOCENTRIC COqIC

C3 23.120 VNL 4.808 DLA -16.68 RAL 119.1g RAO 6567.9 VEL 12.021PTH 2.15 VHP 3.965 DpA 39.10 RAp 193.19 ECC 1.3805

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 15 40 50 1702.93 -4.T6 11.24 341.83 117.95 16 g 13 1102.9 -.99 4.60

90.00 23 9 57 5459.73 28.17 250.46 349.17 87.03 24 40 16 4859.T 27.46 241.87

100.00 16 52 44 1470.93 -6.02 353.50 341.14 119.53 17 17 15 870.9 -2.07 546.94

100.00 0 44 20 5146.96 29.60 228.83 349.07 85.66 2 10 7 4547.0 28.69 220.14

110.00 17 40 7 1322.49 -9.23 340.28 339.18 123.06 18 2 9 722.5 -4.81 333.97

110.00 2 15 26 4666.17 33.33 207.18 348.59 81.95 3 $4 34 4268.2 31.86 198.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.3101TRA-1.9986 TC3-1.7784 BAU 1.4188 SGT 3040.0 8GR 5394.2 SG3 1341.9 ST 833.9 SR 1915.7 SS 2015.9

ROE 1.3985 RRA 2.5114 RC3 4.2319 FAU .31719 RRT -.9356 RRF -.9994 RTF .9365 CRT -.8269 CRS .9996 CST -.8120

FOE-4.3386 FRA-7.3583 FC-11.8777 BSP 20804 _ 6191.9 R23 .0802 R13 -.9962 LSA 2865.7 MSA 465.6 SSA 6.9

6DE 1.4324 ORA 5.2096 8C3 4.5904 FSP 4530 861 6119.1 SG2 946.4 THA 118.55 EL1 2042.5 ELI 439.9 ALF 110.81

LAUNCH DATE DEC 19 1964 FLIGHT TIME 266.00 ARRIVAL DATE SEP 11 1963

HELIOCENTRIC CCNIC

RL 147.18 LAL -.00

RP 221.32 LAP -.90

RC 267.114 GL -41.10

PLANETOCENTRIC CONIC

C3 25.694 VHL 5.06g

LNCH AZMTH LNCH TIME

90.00 18 21 41

gO.DO 22 17 21

100.00 17 28 57

100.00 23 52 48

110.00 18 7 21

110.00 1 34 48

DIFFERENTIAL CORRECTION3

TOE -.4615 TRA-2.2041 TCS-1.7943 BAU 1.5363

ROE 1.7920 RRA 2.8431 RCS 4.0966 FAU .28157

F08-4.5277 FRA-6.8761 FC3-9.4872 BSP 22314

8DE 1.8505 BRA 5.3990 8C3 4.4723 FSP $990

DISTANCE 576.960 EARTH TO MARS

LOt. 67.13 VL 32.923 GAL 5.01 AZL 95.83 HCA 171.13 SMA 184.45 ECC .21942 INC 3.8315 Vl 30.271

LOP 258.31 Vp 21.904 GAP -5.30 AZP 84.24 TAL 28.46 TAp 199.59 RCA 143.98 APO 224.92 V2 24.841

GP 41.94 ZAL 53.64 ZAP 92.50 ETS 176.38 ZAE 116.35 ETE 150.67 ZAC 126.82 ETC 253.59 CLp 93.57

DLA -21.00 RAL 117.76 RAD 6568.0 VEL 12.127 PTH 2.17 VHp 4.192 DpA 41.95 RAP 194.66 ECC 1.4229

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1554.63 .00 2.95 343.17 118.32 18 47 36 954.6 3.79 356.32

$639.86 28.01 263.06 351.53 94.34 23 51 21 5039.9 28.$2 256.43

1337.63 -1.§3 346.14 342.31 119.86 17 51 14 737.6 2.45 339.62

5332.10 29.77 242.57 351.65 92.88 25 21 40 4732.1 29.85 233.76

1217.21 -5.28 334.69 339.98 123.82 18 27 38 617.2 -.80 328.47

5025.29 34.17 219.35 351.74 89.10 2 58 33 4425.5 33.67 210.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3271.4 SGR 5763.4 SG3 1184.7 ST 957.1SR 2277.3 SS 2065.3

RRT -.9443 RRF -.9995 RTF .9448 CRT -.8675 CRS .9998 CST -.6585

SGB 6627.1 R23 .0761 R13 -.9966 LSA 3185.9 NSA 466.7 SSA 5.7

SGI 6559.2 SG2 946.3 THA 118.65 EL1 2429.6 EL2 446.5 ALF 110.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOi-- 1, 1964)
i

LAt_ACH DATE DEC 19 1964 FLIGHT TIN( 268.00 ARRIVAL DATE S(P 13 1965

HELIOEENTRIC C(]AIC

RL 147.16 LAL -.00

RP 220.84 LAP -.95

RC 268.$70 GL -46.25

PLANETOCENTRIC C(_qlC

C3 29.024 VHL 5.445

LNCH AZNTH LNCH T|M(

90.00 17 29 11

90.00 20 55 T

100.00 19 24 1

100.00 22 42 $7

110.00 16 44 $2

110.00 0 42 $2

DIFFERENTIAL CORR(CT|OMS

TIDE -.6531 TRA-R.AST9 TCS-1.7254 BAU t. DSDS

ROE 2.27T7 RRA 3.2499 RE3 S.81R2 FAU .23988

FOE-4.5ODs FRA-6.ZSOS FC3-7.0101 BSP 24247

BOG 2.5641 BRA 4.0828 BCS 4.1901 FSP 3419

DISTANCE 581.014 EARTH TO MARS

LOt. 67.15 VL 32.926 GAL 4.97 AZL 96.88 HCA 172.23 SMA 184.44 ECC .21917 INC 6.8855 vl 30.271

LOP 259.42 VP 21.951 GAP -5.52 AZP 83.18 TAL 28.28 TAp 200.$1 RCA 144.02 ApO 224.87 vZ 24.883

GF 45.24 ZAL 56.74 ZAP 91.98 ETS |77.§0 ZJ_ 113.50 (T( 151.02 ZAC 129.87 ETC 252.95 CLP 91.53

DLA -25.86 RAt. 115.91 RAD 8568.2 VEL 12.288 PTH

L-I TIME INJ LAT

1327.45 7.27

649.86 24.68

1150.SS 4.80

5590.25 27.40

1086.00 -.28

5227.SS S$.28

2.21VHp 4.S07 DpA 4A.98 RAp 196.63 ECC 1.4875

INJ LONG INJ RT ASS INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

350.21 346.40 117.44 17 $1 18 727.5 10.89 346.40

308.29 $53.27 104.57 21 5 57 49.9 26.40 $00.06

335.84_ 345.05 119,54 18 43 12 550.4 8.70 SZD.Z4

261.34 354.00 102.45 24 16 6 4990.2 28.64 252.84

327.83 341.89 124.18 19 2 36 466.0 4.21 321.62

235.03 355.25 98.31 2 9 59 4627.3 S4.07 225.88

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3478.4 SCAt G123.0 $63 999.8 ST 1086.1SR 2656.2 SS 2037.1

RRT -._0§ RItt r -.9996 RTF .9508 CRT -.8941CRS .9999 CST -.8864

Sr_ 7042.1 R28 .0726 R13 -.9970 LSA $468.9 MSA 471.7 SSk 4.6

_1 6977.9 SG2 948.9 THA 118,95 EL1 2835.0 ELI 456.2 ALF 110.62

LAUNCH DATE DEC 19 lSN_4 FLIGHT TII4( 270.00 ARRIVAL DATE SEP 15 1965

H(LZOCENTRZC C(_IZC

RL 147.10 LAL -.00

RP 220.56 LAP -.9tS

RC 270.009 r,i. -52.O7

PL ANE TOCENTR 1C CONIC

C3 SS. 950 _L S._J4

LNCH AZMTH LNCH TIN(

76.02 17 11 45

103.98 20 $2 51

T6.0Z 17 11 45

103.91 ZO 52 51

110.00 19 48 44

110.00 Z3 17 2

DIFFERENTIAL CDilR(CTIONS

TIDE -.8505 TRA-2.7424 TC3-1.$949 BAU 1.8214

ROE 2.9272 RR4 3.8074 RCS 3.4401 FAU .19619

FDE-4.3ODT FRA-S.4766 FC3-4.7272 BSP 25375

BOG 3.0482 BRA 4.6922 BCS 5.7918 FDP 2678

DISTANCE 585.070 EARTH TO MARS

87.15 VL 32.925 GAL 4.94 AZ1L 98.29 HCA 173.33 SMA 184.45 ECC .21894 INC 8.2873 Vl 60.271

LOP 280.$3 VP 21.9tl8 GAP -S.TS AZP 81.77 TAL 28.09 TAp 201.42 RCA 144.06 APO 224.63 V2 24.924

6P 48.85 2AL 60.38 ZAP 89.85 ITS 178.68 ZN[ 110.66 ETE 151.38 ZAC 153.21E'TC 252.09 CLP 89.77

OLA -51.32 RAL 113.44 RAD 6588.4 VEL 12.542 PTH 2.27 VHp 4.955 DPA 48.14 RAp 199.23 ECC 1.$913

L-I TIIA[ INJ LAT INJ LONG INJ RT AS(: |NJ AZHTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1392.25 17.45 .25 352.33 116.43 17 34 57 792.2 20.85 353.00

682.26 17.48 307.1_1 SS2.34 118.43 21 4 15 82.3 20.67 $00.54

1392.23 17.45 .25 352.38 116.43 17 34 57 792.2 20.85 553.00

682.26 17.48 30T.79 352.34 116.43 21 4 13 82.3 20.87 300.54

888.64 ?.23 317.48 $48.$2 123.50 20 1 33 288.6 11.59 311.09

5521.89 28.2R 256.46 357,37 110.04 24 49 4 4921.9 30.75 248.15

MID-COUfl8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3705.8 _ GSSS.S $4;3 804.2 ST 1229.5 SR 3078.6 SS 1932.1

flRT -.0582 _ -.9996 RTF .9564 CRT o.9137 CRS 1.0000 CST -.9101

$4;8 7531.3 R23 .0683 R13 -.9973 LSA 3806.8 NSA 460.0 SSA 3.8

SG1 7470.9 SG2 951.8 THA 118.90 EL1 3281.7 [L2 468.8 ALF 110.48

LAUNCH DATE DEC 19 1964 FLIGHT TIME zg6.OO ARRIVAL DATE OCT 11 1965

HEL10(EHTRIC CO_IC DISTANCE 639.224 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 32.954 GAL 4.17 AZL 80.74 HCA 188.31 SMA 184.97 ECC .21655 INC 9.2554 vl 30.271

RP 215.88 LAP -1.33 LOP 275.34 VP 22.628 GAp -8.01AZP 99.16 TAL 23.79 TAp 212.10 RCA 144.95 APO 224.99 VZ 25.442

RC 287.127 GL 57.81GP -42.19 ZAL 66.16 ZAP 74.88 ET8 164.77 ZAE 97.69 ETE 185.29 ZAC 43.45 ETC 252.25 CLP 69.38

PLANETOCENTRIC CONIC

C3 39.021VHL 6.247 DLA 70.72 RAL 171.36 RAD 6568.5 VEL 12.664 pTH 2.30 VHp 4.572 DpA -30.86 RAp 146.37 ECC 1.6422

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

11.22 9 17 53 4356.75 -49.43 244.15 129.83 15.28 10 30 29 3756.8 -57.11 240.89

11.22 1 17 39 4645.97 -16.90 250.80 18.14 10.32 2 38 25 4246.0 -24.76 249.65

21.22 8 42 3 4506.00 -36.67 235.69 82.93 23.41 7 57 9 3906.0 -43.94 231.71

21.22 4 33 31 4660.07 -26.95 239.70 55.45 20.95 5 51 31 4060.1 -34.38 256.67

22.03 b $9 43 4580.93 -31.69 236.96 68.90 22.64 6 56 4 3980.9 -39.00 253.41

157.97 16 1D 57 2823.32 -31.88 86.06 68.88 22.84 16 58 0 2223.3 -36.99 82.49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0E 7.0431 TRA -.0169 TCS-3.0751 BAU 2.0953 SGT 7518.3 $_ $239.7 SG3 892.1 ST 6461.1 SR 4022.8 SS 2994.2

ROE 4.3731RRA .3301RCS-Z.S838 FAU .24360 RRT .9715 RRF .9987 RTF .9617 CRT .9972 CRS-I.0DOD CST -.9967

FDE 8.2359 FRA .7163 FCS-S.4046 BSP 30812 _ 9162.4 R23 .1964 R13 .9798 LSA 8173.1MSA 307.6 SSA 5.1

BIDE 8.2903 8RA .3307 BCS 4.0|65 FSP 3228 SG1 9104.9 SG2 1024.7 THA 34.61 EL1 7606.8 ELI 257.0 ALF $1.88

LAUNCH DATE DEC 19 1964 FLIGHT TINS 298.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC C(_IC

RL 147.18 LAL -.00 LOt. 87.13 VL 32.958 GAL

RP 213.34 LAp -1.$6 LOP 276.30 VP 22.677 GAP -8.16 AZP 98.17 TAL

RC 288.329 _. 54.65 GP -38.70 ZAL 64.85 ZAp 72.77 ETS 164.64 ZAE

PLANETOCENTRIC C.A_AIC

C3 35.729 VML 5.808 OLA 67.84 RAL 166.88 RAO 6568.S V[L 12.454 PTH

LNCH AZMTH LNCH TIM( L-I TINS INJ LAT INJ LONG INJ RT ASC

25.37 5 29 2 4554.70 -33.27 252.34 61.39

154.63 15 45 50 2795.92 -33.26 84.96 61.37

25.37 5 29 2 4534.70 -33.27 232.34 61.39

154.63 15 45 30 2795.92 -33.26 84.96 81.37

25.37 5 29 2 4554.70 -33.27 232.34 65.39

154.63 13 45 50 Z793.92 -33.26 84.96 61.37

OIFFERENTIAL CORRECTIONS

TOE 8.5582 TRA -.2254 TC3-S.8121 BAU 2.0300

ROE 3.7088 RRA .2120 RC3-2.6888 FAU .27179

FD( 8.6750 FRA .5587 FCS-8.9765 BSP 30562

00E 7.5343 8RA .5080 8C3 4.5018 FSP 3676

DISTANCE 643.411 EARTH TO MARS

4.10 AZL 81.72 HCA 189.47 SMA 185.04 ECC .21626 INC 8.2844 V1 30.271

23.40 TAp 212.86 RCA 145.03 APO 225.06 v2 25.480

96.$2 ETE 183.66 ZAC 46.69 ETC 253.34 CbP 67.69

2.25 VHp 4.324 DPA -27.56 RAp 149.78 ECC 1.5551

INJ AZIITH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

26.82 6 44 36 3934.7 -40.32 228.03

26.81 16 32 26 2195.9 -40.32 80.65

26.82 6 44 36 3934.7 -40.32 228.03

26.81 16 32 26 2195.9 -40.32 80.65

26.82 6 44 36 3934.7 -40.32 228.03

26.81 16 32 26 2193.9 -40.32 80.65

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 7733.5 _ 4840.9 64;3 1025.5 ST 6473.7 SR 3663.9 SS 3202.4

RflT .D734RRF .9987 RTF .9646 CRT .9974 CRS-I.OOOO CST -.9970

$68 9123.7 R23 .1981RI3 .9794 LSA 8093.4 MSA 290.1SSA 3.9

$I;1 9074.6 SG2 944.4 THA 31.74 EL1 7434.9 ELI 231.9 ALF 29.47
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JPLTR32-503 EARTH--MOONTRAJECTORIES,1964-69

LAUNCHDATEDE_1S 1964 F_I;HT TIM( 300.00 ARRIVAL DATE 0C2 15 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.DO LOt. 87.13 YL

RP 215.21 LAP -1.38 LOP 277.67 VP

RC 289.516 GL 51.88 GP -35.56 ZAL

PLANETOCEMTR1¢ CONIC

C3 E9.928 VHL 5.471

LNCH AZMTH LNCH TIME

28.43 5 24 O

151,57 15 27 4

28.43 S 24 O

151.57 15 27 4

28.43 5 24 O

151.57 15 27 4

DIFFERENTIAL CQRRECTIONS

TOE 6.1644 TRA -.3798 TC3-4.1407 BAU 1.9846

ROE 3.1630 RRA .123? RC3-2.7307 FAU .29340

FOE r8.$182 FRA .3728 FC3-8.4871 BSP 30646

BOE 6.0286 9RA .3995 BC$ 4.9300 FSP 4051

DISTANCE 647.609 EARTH TO MARS

32.963 GAL 4.03 AZL 82.48 HCA 190.63 SMA 185.12 ECC ,21619 1NC 7.5212 V1 30.271

22.725 GAP -8.30 AZP 97.39 TAL 22.99 TAp 213.62 RCA 145.10 APO 225.14 V2 25.517

63.44 ZAP 70.75 ET3 164.62 ZA( 95.24 ETE 182.28 ZAC 49.63 (TC 254.17 CLP 66.10

OLA 65.22 RAL 163.89 RAD 6568.2 VEL 12.300 PTH 2.22 VHp 4.152 DpA -24.59 RAp 150.97 (CC 1.4925

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIN( PO CST TIM [NJ 2 LAT INJ 2 LONG

4494.53 -34.31 227.92 55.55 30.49 6 38 55 3894.5 -41.09 222.96

2775.94 -34.30 83.91 55.53 30.48 16 13 19 2175.9 -41.08 78.95

4494.53 -34.31 227.92 S§.55 30.49 6 38 SS 3894.5 -41.09 222.96

2775.94 -34.30 83.91 53.53 30.48 16 13 19 2175.9 -41.08 78.95

4494.55 -34.31 227.92 55.55 30,49 6 38 55 3894.5 -41.09 222.96

2775.94 -34,30 83.91 53.53 30.48 16 13 19 2175.9 -41.08 78.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7944.1 SGR 4471.7 SG3 1134.4 ST 6463.9 SR 3315.2 SS 3316.4

RRT .9746 RRF .9965 flTF .9665 CRT .9974 CR9-1.OO00 CST -.9972

SG8 9116.2 R23 .2008 R13 .9766 LSA 7960.8 HSA 279.2 SSA 6.7

SG1 9074.3 SG2 872.7 THA 29.05 EL1 7261.4 EL2 213.2 ALF 27.12

LAUNCH DATE DEC 19 1964 FLIGHT TIM( 302.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC C(_4IC

RL 147.18 LAL -.DO LCX. 87.13 Vb

NP 214.88 LAP -1.41 LOP 278.84 VP

RC 290.691 64,. 49.45 G,P -32.76 ZAL

PLAN[T_ENTI_1C _41C

C3 27.082 VHL 5.204

LNCH AZNTH LNCH TIN(

31.22 5 22 25

148.78 15 12 22

31.22 3 22 25

146.78 15 12 22

31.22 3 22 25

148.78 15 12 22

DIFFERENTIAL CORRECTIONS

TOE 5.8463 'IRA -.5007 TC3-4.$567 BAu 1.9542

ROE 2.7189 RflA .0674 RC3-2.7269 FAU .30618

FOE 0.7644 FflA .2287 FC3-9.8836 8SP 30906

BDE S.4494 BRA .5052 BC3 5.3974 FSP 4346

DISTANCE 651.818 EARTH TO MARS

32.968 GAL 3.96 AZL 83.09 HCA 191.79 SMA 185.20 ECC .21612 INC 6.9053 vl 30.271

22,773 GAP -8.44 AZlP 96.76 TAL 22.37 TAP 214.36 RCA 145.17 APO 225.22 V2 25.564

62.48 ZAP 68.84 ETS 164.69 ZA( 93.87 (TE 181.12 ZAC 52.26 ETC 254.81 CLP 64.56

DLA 62.83 RAL 161.85 RAD 6568.1 VEL 12.184 PTH 2.19 VHP 4.034 DpA -21.95 RAp 152.00 ECC 1.4457

L-! TIN( INJ LAT INJ LONG [NJ RT ASC INJ AZ14TH ZNJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

4459.02 -34.95 223.79 50.87 33.83 6 36 44 3859,D -41.45 218.27

2761.55 -34.94 62.97 50.83 33.82 15 58 24 2161.6 -41.44 77.4§

4459.02 -34.95 223.79 50.87 33.83 6 36 44 3859.0 -41.45 218.27

276t.35 -34.94 82.97 50.65 33.82 15 58 24 2161.6 -41.44 77.45

4459.02 -34.95 223.79 50.87 33.83 6 36 44 3859.0 -41.45 218.27

2761.55 -34.94 82.97 50.63 33.82 15 58 24 2161.6 -41.44 77.45

MZD-COUflSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8149.Z SGll 4129.7 SG3 1219.6 ST 6450.7 SR 2995.1 SS 3365.1

RRT .9759 RRF .9963 RTF .9678 CRT .9974 CR3-1.OOOO CST -.9973

SGB 9135.9 R23 .2037 R13 .9778 LSA 7863.4 MSA 271.1 SSA 7.7

901 9100.2 SG2 866.3 THA 26.54 ELI 7109.4 EL2 197.5 ALF 24.87

LAUNCH DATE DEC 19 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC DISTANCE 656.034 EARTH TO MARS

RL 147.16 LAL -.00 LOL 87.13 VL 32.972 GAL 3.88 AZL 83.60 HCA 192.96 SMA 185.28 ECC .21605 IMC 6.3973 vl 30.271

RP 214.56 LAP -1,43 LOP 280.02 VP 22.821 GAP -8.58 AZP 96.24 TAL 22.13 TAp 215.10 RCA 145.25 Apo 225.31V2 25.590

RC 291.051GL 47.30 GP -30.27 ZAL 61.74 ZAp 67.03 ETS 164.82 ZAE 92.46 ETE 180.14 ZAC 54.63 ETC 255.31CLP 63.13

PLANETOCENTRIC CONIC

C3 24.876 VML 4.988 DLA 60.70 RAL 160.45 RAD 6568.0 VEL 12.094 pTH 2.16 VHp 3.952 DpA -19.59 RAp 152.90 ECC 1.4094

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM ]NJ 2 bAT INJ 2 LONG

33.77 5 23 1 4427.16 -35.3D 219.9§ 47.05 36.85 6 36 49 3827.2 -41.54 213.96

146.23 15 O $3 2751.38 -33.29 82.16 47.03 36.84 13 46 24 2161.4 -41.53 76.18

33.77 5 23 1 4427.16 -35.30 219.95 47.05 36,85 6 36 49 3827.2 -41.54 213.96

146.23 13 0 33 2751.38 -35,29 82.16 47.03 36.84 15 46 24 2151.4 -41.53 76.18

33.77 5 23 1 4427.16 -35.30 219.95 47.05 36.85 6 36 49 3627.2 -41.54 213.96

146.23 15 O 33 2751.38 -35.29 82.16 47.03 36.84 15 46 24 2151.4 -41.53 76.18

OIFFERENT|AL C(3RflECTIONS HID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE 5.5959 TRA -.5916 TC3-5.1575 8AU 1.9332 SGT 8349.9 SGR 3813.1SG3 1282.5 ST 6443.7 SR 2717.5 SS 3380.7

ROE 2.3644 RRA .0409 RC3-2.6612 FAU .31858 RRT .9764 RRF .9980 RTF .9684 CRT ,9972 CR3-1.0000 CST -,9971

FOE 8.6135 FRA .1462 FC-11.0871 9SP 31451 SG8 9179.4 R23 .2069 R13 .9767 LSA 7762.8 MSA 271.9 SSA 8.5

SOE 6.0750 8RA ,5931 BC3 5.8128 FSP 4637 SG1 9148.5 SG2 752.0 THA 24.20 EL1 6990.8 EL2 188.9 ALF 22.83

LAUNCH DATE DEC 19 1964 FLIGHT TIH( 306.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC DISTANCE 660.263 EARTH TO MARS

RL 147.18 LAL -.DO LOL 87.13 VL 32.977 GAL 3.80 AZL 84.03 HCA 194.14 SMA 185.37 ECC .21600 INC 5.9711 vl 30.271

RP 214.24 LAp -1.46 LOP 281.20 VP 22.869 GAp -8.71 AZP 95.79 TAL 21.68 TAp 215.82 RCA 145.33 Apo 225.41 V2 25.625

RC 292.998 GL 45.39 r_p -28.06 ZAL 61.18 ZAP 65.30 ET9 164.99 Z/_E 91.01ETE 179.31 ZAC 56.74 ETC 255.72 CLP 61.74

pLAN[TOCENTRIC C_)NIC

C3 23.118 VHL 4.808 DLA 58.74 RAL 159.48 RAD 6367.9 VEL 12.021PTH 2.16 VHP 3.898 DpA -17.48 RAP 153.69 ECC 1.3805

LNCH AZlJATH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT ]NJ 2 LONG

36.12 S 25 8 4398.15 -33.45 216.38 43.89 39.57 _ 38 26 3798.1 -41.43 210.01

143.88 14 SO 44 2744.49 -35.44 81.49 43.87 39.56 i5 36 29 2144.S -41.42 75.12

36.12 5 25 8 4398.15 -35.45 216.38 43.89 39.37 6 38 26 3798.1 -41.43 210.01

143.88 14 SO 44 2744.49 -33.44 81.49 43.87 39.56 15 36 29 2144.5 -41,42 75.12

36.12 5 25 6 4398.15 -35.45 216.38 43.89 39.57 6 38 26 3798.1 -41.43 210.01

143.88 14 50 44 2744.49 -35.44 81.49 43.87 39.56 15 36 29 2144.5 -41.42 75.12

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 5.3710 TRA -.6792 TC3-5.6740 9AU 1.9338 _T $5§3.8 SGR 3529.2 SG3 1330.3 ST 6419.5 SR 2455.9 SS 3341.3

ROE 2.0600 RRA .0124 flC3-2.6366 FAU .32708 RRT .9772 RRF .9976 RTF .9692 CRT .9971CRS-l.0000 CST -.9972

FOE 8.3210 FRA .0251 FC-12.2486 BSP 31559 SG8 9253.3 R23 .2082 R13 .9760 LSA 7637.8 MSA 263.9 SSA 9.6

SO( 5.7526 BRA ,6793 8C3 6.2567 FSP 4733 SG1 9227.2 SG2 694.1 THA 22.09 ELI 6871.0 EL2 175.7 ALF 20.89
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JPI__ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OE¢ 19 1164

HELIC_ENTRZC C(_¢IC

RL 147.18 LAL -.00

RP 213.S$ LAP -1.48

RC 294.131GL 43.68

PLAN(TOCENTRIC CO041C

C3 21.S82 VHL 4.656

LNCH AZMTH LNCH TIME

30.28 5 28 19

141.72 14 42 30

38.28 5 28 19

141.72 14 42 30

$8.26 5 28 19

141.72 14 42 30

FLIGHT TIN( 306.00 ARRIVAL DATE OCT 23 1965

L04, 87.13 VL 52.983 GAL

LOP 282.38 Vp 22.916 GAP

GP °26.06 ZAL 60.80 ZAP

D[STAMCE 664.501 EARTH TO MARS

3.72 AZL 84.39 HCA 195.$2 SMA 165.46 (CC .21596 INC 5.6061 VS 30.271

-8.84 A ZP 95.41 TAL 21.22 TAp 216.54 RCA 145.41 APO 225.51 V2 25.682

63.66 (TS 16§.|8 ZA( 89.55 (T[ 178.62 ZAC 50.64 ETC 256.04 CLP 60.40

DLA 56.95 RAL 158.85 RAD 6567.9 V(L 11.961 PTH 2.13 VHp 3.864 DpA -15.62 RAp 154.40 (CC 1.$568

L-I TIM( [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

4371.39 -35.45 213.08 41.27 42.02 6 41 10 3771.4 -41.19 206.56

2740.11 -35.44 80.95 41.25 42.02 15 28 11 2140.1 -41.18 74.26

4571.39 -35.45 213.08 41.27 42.02 G 41 10 3771.4 -41.19 206.58

2740.11 -35.44 80.95 41.25 42.02 15 28 11 2140.1 -41.18 74.26

4371.39 -35.43 213.08 41.27 42.02 6 41 10 5771.4 -41.19 206.38

2740.11 -33.44 80.95 41.25 42.02 15 28 11 2140.1 -41.16 74.26

DIFFERENTIAL CCIRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACT

TOE 5.1840 TRA -.7477 TC3-6.1810 BAU 1.9404 SET 8756.2 _ 3270.2 SC,3 1362.8 ST 6401.5 EAR 2229.5 SS 3284.9

ROE 1.6109 RRA -.0017 RC3-2.5701 FAU .33188 RRT .8778 I_ .9970 RTF .9696 CRT .9969 CRS-I.0000 CST -.9971

FD£ 7.9912 FRA -.0548 FC-13.2431 B_ 31807 _ 9346.9 RZ3 .2089 R13 .9752 LEA 7527.9 MSA 259.4 S$A 10.6

BIDE 5.4912 BItA .7477 BE3 G.6941 FSIP 4801 $4;1 9324.7 14;2 643.7 THA 20.16 EL1 6776.4 ELI 165.8 ALF 19.16

LAUNCH DATE DEE 19 1964 FLIGHT TIME 310.00

14(LIOCENTRIC C_041C

RL 147.18 LAL -.00

RP 215.62 LAP -1.50

RC 295.251GL 42.17

PLAN(TOCENTM|C CONIC

CS 20.403 VHL 4.526

LNCH AZI4TH LN(M TIN(

40.28 5 32 17

189.72 14 35 31

40.20 5 32 17

139.72 14 35 31

40.28 5 32 17

139.72 14 35 31

LOL 87.13 VL 32.988 GAL

LOP 283.57 VP 22.963 GAp

GP -24.28 ZAL 60.55 ZAP

ARRIVAL DATE OCT 25 1965

DISTANCE 668.746

3.64 AZL 64.71HCA 196.50 SMA 185.55 ECC .21592

-8.97 AZP 95.08 TAL 20.74 TAp 217.24 RCA 145.48

62.09 ETS 165.38 ZA( 88.09 ETE 178.03 ZAC 60.35

DLA 55.31 RAL 158.47 RAID 6567.8 VI[L 11,911 pTH 2.12 VHp 3.845 DPA -13.95

L-I TIN( INJ LAT |NJ L.CNG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM

434G.47 -35.35 210.00 39.08 44.25 6 44 43 3746.5

2737.70 -35.34 80.33 39.07 44.24 15 21 8 2137.7

4348.47 -35.35 210.00 39.08 44.25 6 44 43 3746.5

2737.70 -35.34 80.53 38.07 44.24 15 21 8 2137.7

4346.47 -35.33 210.00 39.08 44.25 6 44 43 3746.3

2737.70 -35.34 80.53 39.07 44.24 15 21 8 2157.7

DIFFERENTIAL CORRECTIONS

TOE 5.0681 TRA -.7997 TC3-8.6788 BAU 1.9519

ROE 1.6040 RRA -.0070 flC3-2.4907 FAU .33334

FOE 7.6362 FMA -.1027 FC-14.0892 011= 32177

80( 5.2758 BRA .7988 BC3 7.1281 FS@ 4837

EARTH TO MArlS

INC 5.2849 Vl 30.271

APO 225.61 V2 23.697

ETC 256.30 CLP 59.11

RAp 135.06 (CC 1.3371

INJ 2 LAT INJ 2 LONG

-40.66 203.04

-40.85 73.57

-40.66 203.04

-40.05 73.37

-40.86 203.04

-40.85 73.57

ORBIT DETERMINATION ACCURACY

ST 6387.9 9R 2031.8 8S 3214.5

CRT .9867 CRS-1.0000 CST -.9970

LEA 7429.7 MSA 256.4 SEA 11.7

ELI 6701.4 ELZ 157.6 ALF 17.60

MID-CoURSE EXECUTION ACCURACY

SET 8935.3 SGR 3034.2 SG3 1382.8

RRT .9781 RRF .9964 RTF .9699

S_ 9455.4 R23 .2087 R13 .9743

S_1 9436.4 SG2 599.1 THA 18.41

LA_mCH DATE DEC 19 1964

HELIC_EMTRIC CONIC

RL 14T.18 LAL -.00

RP 215.31 LAP -1.52

RC 216.356 GL 40.60

PLAN(TOCENTRIC CONIC

C3 19.464 VML 4.412

LNCH AZNTH LNCM TIN(

42.14 5 36 53

137.86 14 29 29

42.14 3 36 53

157.86 14 28 25)

42.14 5 36 33

137.66 14 29 29

FLIGHT TIle( 312.00 ARRIVAL DATE OCT 27 1965

LOL 87.13 VL

LOP 284.76 Vp

GP -22.69 ZAL

DISTANCE 672.999 EARTH TO MARS

32,994 GAL 3.56 AZL 84.98 HCA 197.69 SMA 185.64 ECC .21580 IMC 5.0218 Vl 30.271

23.009 GAP -9.09 A ZP g4.79 TAL 20.25 TAp 217.94 RCA 145.56 APO 225.72 V2 25.731

60.44 ZAP 60.60 ET$ 168.39 ZAE 86.64 (TE 177.53 ZAC 61.90 ETC 256.51 CLP 57.66

OLA 53.80 RAL 158.29 RAD 6567.6 YEL 11,868 PTH 2.11 VHP 3.839 DpA -12.47 RAp 155.66 ECC 1.3203

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT IMJ 2 LONG

4322.96 -35.17 207.12 37.26 46.26 6 48 56 3723.0 -40.47 198.94

2736.93 -35.16 60.22 37.25 46.26 15 15 6 2136.9 -40.46 73.04

4322.96 -35.17 207.12 37.28 46.26 6 48 36 3723.0 -40.47 199.94

2736.93 -33.16 60.22 37.25 46.26 15 15 6 2136.9 -40.46 73.04

4322.96 -33.17 207.12 37.28 46.26 6 48 36 3723.0 -40,47 199,94

2736.83 -35.16 80.22 37.25 46.26 15 15 6 2136.9 -40.46 73.04

DIFFERENTIAL C_RRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• OE 4.8913 TRA -.8385 TC3-7.1686 BAU 1.9673 SET 9152.1 SGR 2818.9 SG3 1392.1 ST 6379.3 SR 1859.8 SS 3136.3

ROE 1.4312 RflA -.0085 RC3-2.4018 FAU .33250 RRT .9783 RRF .9936 RTF .9701 CRT .9964 CRS-I.000Q CST -.9969

FOE 7.2736 FRA -.1233 FC-14.7894 88P 32624 $68 9576.4 RZ3 .2073 R13 .9739 LEA 7343.4 MSA 254.6 684 12.7

ROE 5. 0964 BRA .8386 8C3 7.5603 FSP 4849 S_1 9560.0 lk;2 559.5 THA 16.83 ELS 6643.1 ELI 151.0 ALF 16.21

LAUNCH DATE DEC 19 1964 FLIGHT TIN[ 314.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 877,261 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 32.999 GAb 3.47 AZL 88.22 N(A 198.88 SMA 165.74 ECC .21589 INC 4.7816 vl S0.271

Rp 213.01 LAP -1.55 LOP 285.95 Vie 23.056 GAP -9.21 AZP 94.53 TAL 19.74 TAp 218.62 RCA.145.64 APO 225.84 v2 25.765

RC 297.448 GL 38.58 G@ -21.23 ZAL 60.44 ZAP 59.17 (TS IS5.80 ZA( 83.20 [T[ 177.11ZAC 63.30 ETC 256.68 CLP 36.65

PLAN(TOC(NTRIC CONIC

C$ 18.584 VHL 4.3110LA 52.39 RAL 138.28 RAO 6567.8 VEL 11.831PTH 2.10 VHp 3.845 DpA -11.14 RAP 156.25 ECC 1.3058

LNCH A_4TH LN(M TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIN( POCST TIN INJ 2 LAT INJ 2 LONG

43.89 5 42 0 4300.81 -34.93 204.41 35.74 48.11 6 53 41 3700.6 -40.03 197.05

188.11 14 24 14 273T.48 -34.92 80.01 35.73 48.10 15 9 52 2157.5 -40.02 72.66

43.89 3 42 0 4300.81 -34.93 204.41 33.74 48.11 6 33 41 3700.6 -40.03 197.05

136.11 14 24 14 273T.48 -34.92 80.01 35.73 48.10 15 9 52 2137.3 -40.02 72.66

43.69 5 42 0 4300.61 -34.83 204.41 33.74 48.11 6 53 41 3700.6 -40.03 197.05

136.11 14 24 14 2737.46 -34.92 80.01 35.73 48.10 15 9 52 2137.5 -40.02 72.66

DIFFERENTIAL CORRECTIONS MID-COURSE [XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.7737 TRA -.8_5 TC3-7.8341 8AU 1.8864 SET 9346.9 SGR 2823.8 363 1393.5 ST 6372._ SR 1708.7 98 3050.8

ROE 1.2649 RRA -.00_7 RC3-2.3104 FAU ,33011 RRT .9?83 RRF .9946 RTF .9702 CRT .9961CR$ -.9999 CST -.9967

FOE 6.9083 FRA -.1239 FC-13.3780 8SP 33093 SG8 9708.2 R23 .2049 R13 .9733 LEA 7284.8 HSA 253.0 SSA 13.8

80£ 4.9436 BRA .8663 8C3 7.9852 FSP 4826 SG1 9694.0 SI;2 524.7 THA 13.40 EL1 6396.4 EL2 145.1ALF 14.96
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC lg 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 31 1966

HELIOCENTRIC CONIC DISTANCE 681.530 EARTH TO MARS

RL 147.18 LAL -.DO LOL 87.13 VL 33.005 GAL 3.38 AZL 85.43 HCA 200.07 SNA 185.84 ECC .21589 |NC 4.5682 VI 30.271

RP 212.72 LAp -1.57 LOP 287.15 VP 25.101 GAP -9.32 AZP 94.29 TAL 19.22 TAp 219.30 RCA 145.72 Apo 225.96 V2 25.798

RC 298.526 GL 38.44 GP -19.95 ZA_ 60.54 ZAP 57.81ETS 166.02 ZAE 8].77 ETE 176.75 ZAC 64.57 ETC 258.82 CLP 55.47

PLANETOCENTRIC CONIC

C3 17.814 VHL 4.2210LA 51.08 RAL 158.40 RAD 6567.7 VEL 11.798 pTH 2.09 VHp 5.854 0pA -9.96 RAp 156.78 (CC 1.2932

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

45.53 5 47 32 4279.19 -34.65 201.85 34.48 49.80 6 58 51 3879.2 -39.57 194.35

134.47 14 19 40 2739.11 -34.64 79.8g 34.47 49.79 15 5 19 2139.1 -39.56 72.39

45.53 5 47 32 4279.19 -34.65 291.85 34.48 49.80 6 58 51 3679.2 -39.57 194.35

134.47 14 1g 40 2739.11 -34.64 79.89 34.47 49.79 15 5 19 2139.1 -39.56 72.39

45.53 5 47 32 4279.19 -34.65 201.85 34.48 49.80 6 58 51 3679.2 -39.57 194.35

134.47 14 19 40 2739.11 -34.64 79.89 34.47 49.79 15 5 19 2139.1 -39.56 72.39

DIFFERENTIAL CC]RRECTIONS MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.6684 TRA -.8841 TC3-8.1360 BAU 2.0083 SGT 9538.3 8QR 2445.5 363 1387.8 ST 6366.5 SR 1575.5 SS 2959.8

ROE 1.1599 RRA .0038 RC3-2.2168 FAU .32625 RRT .9790 RRF .9934 RTF .9702 CRT .9g58 CRS -.9999 CST -.9965

FDE 6.5401 FRA -.1099 FC-15.8550 8SP 33597 S¢_ 9846.8 R23 .2013 R13 .9728 LSA 7191.0 MSA 252.0 SSA 14.8

BDE 4.8103 8RA .8841 BC3 8.4326 FSP 4785 SG1 9834.4 SG2 494.4 THA 14.11 ELI 6557.0 EL2 140.2 ALF 13.85

LAUNCH DATE DEC 19 19G4 FLIGHT TIME 318.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC C_IC

RL 147.18 LAL -.00

RP 212.43 LAp -1.59

RC 299.592 GL 37.43

PLANETOCENTRIC CONIC

C3 17.132 VHL 4.139 OLA

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

47.10 5 55 27 4258.47 -34.35

132.90 14 15 38 2741.74 -34.33

47.10 5 55 27 4258.47 -34.35

132.90 14 15 38 2741.74 -34.33

47.10 5 53 27 4258.47 -34.35

132.90 14 15 38 2741.74 -34.33

DIFFERENTIAL CORRECTIOiMS

T0E 4.5767 TRA -.8901 TC3-9.8099 8AU 2.0309

ROE 1.0537 RRA .0127 RC3-2.1209 FAU .32099

FOE 6.1882 FRA -.0735 FC-18.2206 BSP 34163

8OE 4.6964 BRA .8902 BC3 8.8672 FSP 4735

DISTANCE 685.806 EARTH TO MARS

LOL 87.13 VL 33.011 GAL 3.29 AZL 85.62 HCA 201.27 SMA 185.95 ECC .21590 INC 4.3775 Vl 30.271

LOP 288.35 VP 23.146 GAP -9.43 A ZP 94.08 TAL 18.69 TAp 219.96 RCA 145.80 APO 226.09 V2 25.831

GP -18.78 ZAL 60.73 ZAp 56.50 ET8 166.23 ZAE 82.37 ETE 176.45 ZAC 65,73 ETC 256.94 CLP 54.34

49.83 RAL 158.63 RAD 6567.7 VEL 11.769 PTH 2.08 VHp 3.872 DpA -8.91 RAp 157.31 ECC 1.2819

INJ L._G INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

199.42 33.44 51.35 7 4 26 3658.5 -39.08 191.79

79.85 33.43 51.34 15 I 20 2141.7 -39.07 72.22

199.42 33.44 51.35 7 4 26 3658.5 -39.08 191.79

79.85 33.43 51.34 15 1 20 2141.7 -39.07 72.22

199.42 33.44 51.35 7 4 26 3658.5 -39.08 191.79

79.85 33.43 51.34 15 I 20 2141.7 -39.07 72.22

MID-CCAJRSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9725.6 8GR 2282.7 SG3 1576.2 ST 6364.9 SR 1459.5 SS 2869.2

RRT .9776 RRF .9919 RTF .9701 CRT .9954 CRS -.9999 CST -.9963

SG8 9989.9 R23 .1965 R13 .g723 LSA 7128.2 MSA 251.9 SSA 18.9

SG1 9978.9 SG2 468.7 THA 12.95 EL1 6528.7 EL2 136.1 ALF 12.86

LAUNCH DATE DEC 19 1964 FLIGHT TIME 520.00 ARRIVAL 0ATE NOV 4 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 87.13 VL 35.017 GAL

RP 212.15 LAp -1.61 LOP 289.55 VP 25.191 GAP

RC 300.845 GL 56.50 GP -17.71 ZAL 61.01 ZAp

PLANETOCENTRIC COHIC

C3 16.521 VHL 4.065

LNCH AZNTH LNCH TIME

48.59 5 59 45

151.41 14 12 4

48.59 5 59 43

131.41 14 12 4

48.59 5 59 43

131.41 14 12 4

DIFFERENTIAL CORRECTIONS

TOE 4.4927 TRA -.8881 TC3-9.0824 8AU 2.0554

ROE .9617 RRA .0222 RC3-2.0266 FAU .31494

FDE 5.8434 FRA -.0270 FC-16.5037 8SP 34741

BOE 4.5945 BRA .8884 BC3 9.3058 FSP 4669

DISTANCE 690.090 EARTH TO MARS

3.19 AZL 85.79 HCA 202.47 SMA 186.05 ECC .21595 INC 4.2057 vl 30.271

-9.54 AZP 93.89 TAL 18.15 TAp 220.62 RCA 145.88 APO 226.23 V2 25.863

55.24 ETS 166.43 ZAE 81.00 ETE 176.20 ZAC 66.80 ETC 257.03 CLP 53.24

OLA 48.68 RAL 158.97 RAD 6567.7 VEL 11.743 pTH 2.07 VHP 3.896 DpA -7.96 RAp 157.85 ECC 1.2719

L-] TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

4238.52 -34.01 197.09 32.60 52.80 7 10 21 3638.5 -38.59 169.35

2745.20 -34.00 7g.8g 32.59 52.79 14 57 50 2145.2 -38.58 72.16

4238.32 -34.01 197.09 32.60 52.80 7 10 21 3638.3 -38.59 189.35

2745.20 -34.00 79.89 32.59 52.79 14 57 50 2145.2 -38.58 72.16

4238.52 -34.01 197.09 32.60 52.80 7 10 21 3638.3 -38.59 189.35

2745.20 -34.00 79.89 32.59 52.79 14 57 50 2145.2 -38.58 72.16

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

3GT 9910.4 SGR 2134.0 SG3 1360.2 ST 6362.4 8R 1356.6 SS 2775.8

RRT .9768 RRF .9902 RTF .9699 CRT .9950 CRS -.9998 CST -.g961

3GB|0|37.6 R23 .1905 R13 .9718 LSA 7068.4 MSA 251.9 SSA 16.9

36110127.7 SG2 447.0 THA 11.90 ELI 6504.1ELZ 132.5 ALF 11.98

LAUNCH DATE O[C 19 1964 FLIGHT TIME 322.00 ARRIVAL DATE NOV 6 1966

HELIOCENTRIC COLIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 211.87 LAp -1.63 LOP 290.76 VP

RC 301.687 GL 53.63 GP -18.73 ZAL

PLANETOCENTR |C CONIC

C3 15.969 VHL 3.996

LNCN AZIATH LNCH TIME

50.02 6 6 18

129.98 14 8 53

50.02 6 6 18

129.98 14 8 53

50.02 6 6 18

129.98 14 8 53

DIFFERENTIAL CCRRECTION8

TOE 4.4132 TRA -.8804 TC3-9.5583 BAU 2.0820

ROE .8815 RRA .0317 RC3-1.9355 FAU .30844

FOE 5.5075 FRA .0244 FC-16.7217 BSP 35257

BDE 4.5004 BRA .8810 9C3 9.7523 FSP 4581

DISTANCE 694.381 EARTH TO MARS

33.024 GAL 3.10 AZL 85.95 HCA 203.68 SMA 186.16 ECC .21597 INC 4.0500 vl 30.271

23.235 GAP -9.65 AZP 93.71 TAL 17.59 TAp 221.27 RCA 145.96 APO 226.37 V2 25.895

61.36 ZAP 54.03 ET9 166.63 ZAE 79.64 ETE 175.98 ZAC 67.78 ETC 257.10 CLP 52.17

DLA 47.58 RAL 159.40 RAD 6367.6 VEL 11.720

L-I TIME INJ LAT

4218.56 -33.66

2749.43 -33.65

4218.56 -33.86

2749.45 -33.65

4218.56 -33.66

2749.45 -33.65

PTH 2.06 VHp 3.923 DpA -7.12 RAp 158.34 ECC 1.2628

|NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

194.84 31.92 54.15 7 16 36 3618.6 -38.08 187.02

79.99 31.91 54.14 14 54 43 2149.5 -38.07 72.17

194.84 31.92 54.15 7 16 36 3618.6 -38.08 187.02

79.99 31.91 54.14 14 54 43 2149.5 -38.07 72.17

194.84 31.92 54.15 7 16 36 3618.6 -38.08 187.02

79.99 31.91 54.14 14 54 43 2149.5 -38.07 72.17

MID-COURSE ExECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

86T10094.5 SGR 1998.7 SG3 1341.2 ST 6356.6 SR 1264.9 SS 2680.2

RRT .9758 RRF .9861 RTF .9698 CRT .9946 CRS -.9998 CST -.9958

8G810290.4 R23 .1833 R13 .9713 LSA 7009.0 MSA 251.9 SSA 17.9

86110281.5 SG2 428.8 THA 10.95 ELI 6479.9 EL2 129.3 ALF 11.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOAL_ |. 1964)
i

LAUNCH OAT[ DEC 19 1984 FLIGHT Till| 324.00 ARRIVAL DATE NOV 8 1985

HELIOCENTRIC COliC DISTANCE 896.676 EARTH TO NARS

RL 147.18 LAL -.OD LOt. 67.13 VL 33.030 GAL 3.00 AZL $8.09 HCA 204.89 SMA 186.27 ECC .21602 1NC 3.9064 Vl 30.271

RP 211.60 LAP -1.64 LOP 291.97 yp 23.279 GAP -9,75 AZP g3.5§ TAL 17.02 TAp 221.90 RCA 148.03 APO 228.51 V2 25.928

RC 302.717 GL 34.87 GP -18.64 ZAL 61.79 ZAP 52.86 ETS 166.82 ZAE 78.32 ETE 175.80 ZAC 68.68 ETC 257.16 CLP 51.13

PLANETOCENTRIC CONIC

C3 15.466 VHL S.933 DLA 46.52 RAL 159.90 RAD 6567.6 VEL 11.698 pTH 2.06 VMp 3.955 DpA -6.37 RAp 156.84 ECC 1.2545

LNCH AZMTH LNCH T|14( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

51.41 G 13 13 4199.03 -33.30 192.66 31.39 S§.41 7 23 12 3599.0 -37.57 184.77

128.59 14 G 1 2754.51 -33.29 80.17 31.38 55.40 14 51 55 2154.5 -37.56 72.28

51.41 6 13 13 4199.03 -33.30 192.66 31.39 55.41 7 23 12 3599.0 -37.57 184.77

126.$9 14 6 1 2754.51 -33.29 80.17 31.38 55.40 14 51 55 2154.5 -37.56 72.28

51.41 6 13 13 4199.03 -33.30 192.68 31.39 55.41 7 23 12 3599.0 -37.57 184.77

126.59 14 G 1 2754.51 -33.29 80.17 31.38 55.40 14 51 55 2154.5 -37.56 72.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACy

TOE 4.3408 TRA -.8625 TC-10.0289 BAU 2.1085 $GT10273.9 SC_ 1874.5 963 1319.0 ST 6352.2 SR 1183.9 SS 2585.6

ROE .8118 RRA .0421 RC3-1.8454 FAU .30126 RRT .9745 _ .9857 RTF .9696 CRT .9941CRS -.9998 CST -.9955

FOE 5.1863 FRA .0883 FC-16.8635 BSP $5840 $6810443,5 R23 .1750 R13 .9708 LSA 6955.1MSA 252.4 8SA 19.0

BOE 4.4160 BlflA .863§ BC310.1973 FSP 4493 56110435.3 SG2 414.4 THA 10.10 EL1 6460.3 ELI 126.6 ALF 10.50

LAUNCH DATE DEC 19 1964 FLIGHT T|ME 326.00 ARR| VAL DATE NOV 10 1965

HELIOCENTRIC C(_IIC DISTANCE 702.983 EARTH TO MARS

RL 147.18 LAL -.00 LCA. 87.13 VL 33.037 GAL 2.90 AZL 86.22 HCA 206.10 SMA 186.38 ECC .21608 INC 3.7787 V1 30.271

RP 211.33 LAP -1.66 LOP 293.18 VP 23.322 GAp -9.86 AZP 93.39 TAL 16.43 TAp 222.53 RCA 146.11 AlSO 226.66 V2 25.956

RC 303.736 GL 34.15 GP -15.03 ZAL 62.29 2AP 51.74 ETS 167. O0 ZA[ 77.01 ETE 175.64 ZAC 69.52 ETC 257.20 CLP 50.12

PLAN[TOCENTRIC CONIC

C3 18.005 VHL 3.874 DLA 45.51RAL 160.48 RAD 6567.6 V[L 11.879 PTH 2.D5 VHP 3.990 DpA -5.69 RAp 159.35 ECC 1.2469

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

52.75 6 20 27 4179.61 -32.g2 lg0.54 31.00 56.60 7 30 7 3579.6 -37.05 162.56

127.28 14 3 23 2760.34 -32.91 80.41 30.99 68.59 14 49 23 2160.3 -37.04 72.46

52.75 6 20 27 4179.61 -32.92 190.54 31.00 56.60 7 30 7 3579.6 -37.05 182.58

127.25 14 3 23 2760.34 -32.91 80.41 30,99 56.59 14 49 23 2160.3 -37.04 72.46

52.75 6 20 27 4179.61 -32.92 190.54 31.00 56.60 7 30 7 3579.6 -37.05 182.,58

127.25 14 3 23 2760.34 -32.91 80.41 30.99 56.59 14 49 23 2160.S -37.D4 72.46

DIFFERENTIAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.2723 TRA -.8370 TC-10.4986 BAU 2.1384 86T10450.3 SGIR 1760.6 SG3 1294.5 ST 6346.1 SIR 1111.9 SS 2491.6

ROE .7809 RRA .0528 RC3-1.7574 FAU .29365 RRT .9727 RRF .9820 RTF .9693 CRT .9935 CRS -.9997 C$T -.9951

FDE 4.8790 FRA .1597 FC-16.9426 BSP 36435 SC_10597.5 R23 .1660 R13 .9704 LSA 6903.1MSA 258.5 88A 19.9

BOE 4.3378 BRA .8386 BC310.6447 FSP 4403 S6110589.9 _Z 403.4 THA 9.$2 EL1 6441.5 EL2 124.3 ALF 9.86

LAUNCM DATE DEC 19 1964 FLIGHT T|ME 328.00 ARR|VAL DATE NOV 12 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.OO LOL 67.13 VL

RP 211.06 LAP -1.66 LOP 294.40 VP

RC $04.746 ;L 33.48 Gp -14.26 ZAL

PLANETOCENTRIC CONIC

CS 14.580 VNL 3.818

LNCH A2MTH LNCH TIME

54.07 8 26 O

125.93 14 O 56

$4.07 6 26 0

125.93 14 0 $6

_aoO7 6 28 0

125.93 14 0 $8

DIFFERENTIAL CORRECTIONS

TOE 4.2053 TRA -.6061 TC-10.9723 8AU 2.1634

ROE .6969 RRA .0629 RC3-1.6730 FAU .28590

FDE 4.5621FRA .2325 FC-16.9766 BSP 36988

8DE 4.2627 8RA .6085 8C311.0991FSP 4299

DISTANCE 707.293 EARTH TO MARS

33.048 GAL 2.80 AZL 86.34 HCA 207.31SMA 186.50 ECC .21616 |NC 3.6594 vl 30.271

23.365 GAp -9.95 A ZP 93.25 TAL 15.83 TAp 228.15 RCA 146.19 Apo 226.81 V2 25.986

62.86 ZAP 50.65 ETS 167.18 ZAE 75.73 ETE 175.51 ZAC 70.30 (TC 257.23 CLP 49.14

OLA 44.58 RAL 161.12 RAO 6567.6 VEL 11.660 PTfl 2.05 VHp 4,028 DpA -5.10 RAp 159.86 ECC 1.2399

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

4160.25 -32.53 188.45 30.73 57.73 7 57 20 $560.5 -36.52 180.45

2766.67 -32.52 80.71 $0.72 57.72 14 47 5 2166.9 -36.52 72.71

4160.25 -$2.53 166.48 30.73 57.73 7 37 20 $560.3 -$6.§2 180.48

2766.67 -32.52 80.71 30.72 57.72 14 47 5 2166.9 -36.52 72.71

4!60.25 -32.53 188.45 30.73 57.73 7 37 20 3860.3 -36.52 180.45

2766.67 -32.52 60.71 30,72 57.72 14 47 5 2166.9 -36.52 72.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G710625.9 SGR 1656.3 963 1268.6 ST 6338.7 SR 1047.2 66 2397.1

RRT .9704 RRF .9794 RTF .9690 CRT .9930 CRS -.9997 CST -.9947

SC_10754.2 R23 .1362 R13 .9699 LSA 6849.7 NSk 254.6 SSA 20.9

S6110746.9 S1_2 395.3 THA 8.61 EL1 6420.5 ELI 122.1ALF 9.32

LAUNCH DATE DEC 19 1964 FLIGHT TIME 330.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOL '87.13 VL

RP 210.82 LAp -1.69 LOP 295.62 VP

RC 305.746 Gt. 32.66 6P -13.59 ZAL

PLANETOCENTRIC CONIC

C3 14.186 VHL 3.788

LNCH AZMTH LNCH TIME

55.37 6 35 53

124.63 13 $6 42

55.37 6 35 55

124.63 13 56 42

55.37 G 35 53

124.63 13 56 42

DIFFERENTIAL CCRRECTIONS

TO( 4.1402 TRA -.7677 TC-11.4433 8AU 2.1911

RDE .6491RRA .0729 RC3-1.5906 FAU .27788

FOE 4.2972 FRA .3091 FC-16.9587 9SP 37546

BO( 4.1907 BRA .7711 8C511.5584 FSP 4195

OISTANCE 711.610 EARTH TO MARS

33.050 GAL 2.69 A_L. 86.45 HCA 208.53 SMA 186.62 ECC .21626 INC 3.5498 vl 30.271

23.4066AP -10.05 A2P 93.12 TAL 15.22 TAp 223.75 RCA 146.26 APO 226.98 V2 28.018

63.48 ZAP 49.81ET$ 167.35 ZAE 74.48 ETE 175.40 ZAC 71.03 ETC 257.25 CLP 48.19

DLA 43.58 RAL 161.83 RAD 6567.8 VEL 11.644 pTH 2.04 VHp 4.068 DpA -4.56 RAp 160.37 ECC 1.2335

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4140.74 -32.13 186.39 30.56 58.80 7 44 54 3540.7 -35.99 178.35

2774.25 -32.12 81.08 30.55 58.79 14 44 57 2174.2 -35.98 73.04

4140.74 -52.13 186.39 30.56 58.80 7 44 54 5540.7 -35.99 178.35

2774.25 -32.12 81.08 30,55 58.79 14 44 57 2174.2 -35.98 73.04

4140.74 -32.13 166.39 30.58 58.80 T 44 54 $540.7 -35.99 178.35

2774.25 -32.12 81.08 30.55 58.79 14 44 57 2174.2 -35.98 73.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710796.8 SGR 1560.2 SG3 1241.1 ST 6322.0 SR 989.1SS 2502.7

RRT .9677 RRF .9754 RTF .9687 CRT .9924 CRS -.9996 CST -.9942

$6810909.0 R23 .1459 R13 .9695 LSA 6795.7 MSA 255.8 8SA 21.9

S6110902.0 SG2 389.6 THA 7.97 EL1 6897.8 ELI 120.1ALF 8.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 19643

22584

LA',INCH DATE DE( 19 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 87,13 VL

RP 210.58 LAP -1.71 LOP 296.84 VP

RC 306.737 GL 32.29 GP -12.95 ZAL

PLANETC_ENTRIC CO#4IC

C3 13.819 VHL 5.717

LNCH AZMTH LIqH_H TIME

56.65 6 44 8

125.35 13 56 32

56.63 6 44 8

123.35 15 56 32

56.65 8 44 8

123.35 13 56 32

DIFFERENTIAL CORRECTIONS

TOE 4.0771 TRA -.7219 TC-11.9144 BAU 2.2188

ROE .6067 RRA .082T RC5-1.5112 FAU .26978

FDE 4.0231 FRA .3881 FC-16.9011BSP 38107

ODE 4.1220 BRA .7266 8C312.0099 FSP 4084

_ISTANCE 715.934 EARTH TO MARS

33.057 GAL 2.58 AZL 86.55 HCA 209.75 SMA 186.74 ECC .21637 INC 3.4472 VI 30.271

23.448 GAP -10.14 AZp 92.99 TAL 14.60 TAp 224.55 RCA 146.35 APO 227.14 V2 26.043

64.17 ZAp 48.60 ETS 167.51 ZA[ 73.25 ET[ 175.31 ZAC 71.71ETC 257,26 CLP 47.26

OLA 42.66 RAL 162,59 RAD 6567.5 VEL 11.628 PTH 2.04 VHP 4.111DpA -4.09 RAp 160.89 ECC 1.2274

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T[M [NJ 2 LAT ]NJ 2 LONG

4120.99 -31.71 184.34 30.49 59.82 7 52 49 3521.0 -35,45 176.27

2782.49 -31.70 81.53 30.49 59.81 14 42 55 2182.5 -35,44 7_.45

4120.99 -51.71 184.54 30.49 59.82 7 52 49 3521.0 -35.45 176.27

2782.49 -31.70 81.33 30.49 59.81 14 42 35 2182.5 -35.A4 73.45

4120.99 -51.71 184.34 30.49 59.82 7 52 49 3521.0 -35.45 176,27

2782.49 -31.70 81.35 30.49 39.81 14 42 55 2182.5 -35.44 73,45

MID-COURSE ExECuTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT10965.6 SGR 1472.0 SG3 1212.8 ST 6303.9 SR 937.1 55 2209.2

RRT .9644 RRF .9708 RTF .9684 CRT .9919 CRS -.9996 CST -,9956

SGBlI064.O R23 .1333 R13 .9690 LSA 6742.2 MSA 257.1 SSA 22.8

SGl11037.2 SG2 386.2 THA 7.39 EL1 6374.1 EL2 118.1 ALF 8,39

LAUNCH DATE DEC 19 1964 FLIGHT TIME 354.00 ARRIVAL DATE NOV 18 1965

HELIC_ENTRIC CONIC

RL 147.18 LAL -.00 LOt- 87.13 VL

RP 210.34 LAp -1.72 LOP 298.06 VP

RC 307.719 GL 31.75 GP -12.36 ZAL

PLANETOCENTRIC CONIC

C3 13.477 VHL 3.671

LNCN AZMTH LNCH TIME

57.94 6 52 46

122.06 13 54 25

57.94 6 52 46

122.06 15 54 25

37.94 6 52 46

122.06 13 54 23

DIFFERENTIAL CORRECTIONS

TDE 4.0147 TRA -.6684 TC-12.3819 BAU 2.2458

RDE .5889 RRA .0925 RC5-1.4553 FAU .26146

FOE 3.7856 FRA .4712 FC-16.7933 8SP 38693

8OE 4.0548 BR4 .6748 BC512,4646 FSP 3980

DISTANCE 720.263 EARTH TO MARS

33.064 GAL 2.47 AZL 86.65 HCA 210.97 SMA 186.86 ECC .21650 INC 3.3523 vl 30.271

25.488 GAp -10.24 AZP 92.88 TAL 13.96 TAp 224.94 RCA 146.40 APO 227.31V2 26.071

64.91 ZAp 47.62 ET5 167.67 24[ 72.05 ETE 175.23 ZAC 72.33 ETC 257.26 CLP 46.56

DLA 41.73 RAL 163.41RAD 6367.5 VEL 11.613 pTH 2.03 VHp 4.136 DpA -3.68 RAp 161.41ECC 1.2218

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4100.82 -31.28 182.29 30.52 60.81 8 1 7 3300.8 -34.91 174.18

2791.71 -31.27 82.03 30.51 60.79 14 40 56 2191.7 -34.90 75.95

4100,82 -31.28 182.29 30.52 60.81 8 1 7 3500,8 -34.91 174,18

2791.71 -31.27 82.03 30.31 60.79 14 40 56 2191.7 -34.90 73.95

4100,82 -31.28 182.29 50.52 60.81 8 1 7 3500.8 -34.91 174.18

2791.71 -51.27 82.03 30.31 60.79 14 40 56 2191.7 -34.90 73,95

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$G711129.4 SGR 1390.4 SG5 1183.3 ST 6285.8 SR 890.4 SS 2116.9

RRT .9605 RRF .9653 RTF .9680 CRT .9913 CRS -.9995 CST -.9950

SG011215.9 RZ3 .1248 R13 .9683 LSA 6687.1MSA 239.0 SSA 25.8

SGl11209.3 $G2 385.2 THA 6.85 EL1 6347.4 EL2 116.3 ALF 9.gO

LAUNCH DATE DEC 19 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 20 1965

MELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 210.10 LAP -1.74

RC 308.691 GL 31.24

PLANETOCENTRIC CONIC

C3 13.157 VHL 3.627

LNCH AZMTH LNCH TIME

59.22 7 1 48

120.78 13 52 18

59.22 7 1 48

120,78 13 52 18

59,22 7 1 48

120.78 13 52 18

DIFFERENTIAL CORRECTIONS

TOE 3.9718 TRA -.3892 TC-12.7964 BAU 2.2652

RDE .3383 RRA .1052 RC5-1.5482 FAU .23130

FDE 3.3314 FRA .5906 FC-16.3490 BSP 59721

ODE 4.0081 ORA .5986 8C312.8675 FSp 5942

DISTANCE 724.594 EARTH TO MARS

LOL 87.13 VL 33.071 GAL 2.36 AZL 86.74 HCA 212.20 SMA 186.98 ECC .21664 INC 3.2637 vl 50.271

LOP 299.29 VP 23.528 GAp -10.33 AZP 92.76 TAL 13.31 TAp 225.51RCA 146.47 APO 227.49 V2 26.098

GP -11.81 ZAL 65.71 ZAp 46.67 ETS 167.81 ZAE 70.87 ETE 175.17 ZAC 72.96 ETC 257.26 CLP 45.49

DLA 40.86 RAL 164.28 RAD 6367.5 VEL 11.599 pTH 2.03 VHp 4.202 DpA -3.31 RAp 161.95 ECC 1.2165

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4080.19 -30.84 180.22 30.63 61.75 8 9 49 3480.2 -54.55 172.10

2801.90 -50.85 82.65 30.65 61.74 14 39 0 2201.9 -34.34 74.53

4080.19 -50.84 180.22 30.63 61.75 8 9 49 3480.2 -34.35 172,10

2801.90 -50.85 82.65 30.63 61.74 14 59 O 2201.9 -34.54 74.53

4080.19 -50.84 180.22 30.65 61.75 8 9 49 3480.2 -34.35 172.10

28OI.90 -30.85 82.63 30.65 61.74 14 39 0 2201.9 -34.34 74.53

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711271.7 SGR 1514.5 SG5 1149.9 ST 6290.9 SR 853,4 SS 2045.3

RRT .9546 RRF .9593 RTF .9674 CRT .9907 CRS -.9995 CST -.9921

SG811348.1 R23 .1166 R15 .9679 LSA 6664.6 MSA 263.2 SSA 24.2

SG111541.4 8G2 589.2 THA 6.56 EL1 6347.5 EL2 115.0 ALF 7.66

LAtANCH DaTE DEC 19 1964 FLIGHT TIME 538.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CONIC DISTANCE 728.956 EARTH TO MARS

RL 147.18 LAL m. o0 L04-- 87.15 VL 33.078 GAL 2.24 AZL 86.82 HCA 213.45 SNA 187.11 ECC .21681 INC 3.1807 vl 50.271

RP 209.88 LAP --1.73 Lop300.52 vp 23.367 GAP "10.42 AZP 92.66 TAL 12.65 TAp 226.08 RCA 146.54 ApO 227.67 V2 26.124

RC 309.654 GL 50.78 GP -11.51ZAL 66.57 ZAp 45.75 ETS 167.95 ZAE 69,71ETE 175.11 ZAC 73.53 ETC 237,24 CLP 44.64

PLANETOCENTRIC CONIC

C3 12.837 VNL 5.586 DLA 59.97 RAL 163.19 RAD 6367.5 VEL 11.586 pTH 2.05 VHp 4.250 DpA -2.99 RAp 162.49 ECC 1.2116

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.32 7 11 17 4038.86 -50.58 178.12 50.82 62.67 8 18 56 3458.9 -53.78 169.99

119.48 15 50 7 2813.30 -50.37 83.34 30.82 62.66 14 57 O 2215,3 -33.77 75.21

60.52 7 11 17 4058.86 -30.38 178.12 30.82 62.67 8 18 56 3458.9 -35.78 169.99

119.48 13 50 7 2815.30 -50.57 85.54 50.82 62.66 14 37 0 2213.3 -33.77 75.21

60.32 7 11 17 4058.86 -30.38 178.12 30.82 62.67 8 18 56 3458.9 -33.78 169.99

119.48 15 30 7 2813.50 -30.37 83.34 50.82 62.66 14 37 0 2215.3 -35.77 75,21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.8993 TRA -.3521 TC-15.2912 BAU 2.2951 SG111441.2 SGR 1246.4 SG5 1122.0 ST 6246.1 SR 812.7 SS 1945.1

ROE .5064 RRA .1123 RC3-1.2810 FAU .24413 RRT .9493 RRF .9325 RTF .9671 CRT .9902 CRS -.9994 CST -.9912

FOE 3.2975 FRA .6548 FC-16.4402 BSP 40071 5G811508.9 R25 .1055 R13 .9675 LSA 6586.8 MSA 265,3 SSA 25.3

BDE 3.9320 8RA .5458 BC315.5528 FSP 3800 SGl11302.5 SG2 589.6 THA 5.91 EL1 6297,7 EL2 112,8 ALF 7,34

2258



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 19 1964 FLIGHT TIME 340.00 ARRIVAL DATE NOV Z4 1965

HELIOCENTRIC CONIC DISTANCE 753.282 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 35.086 GAL 2.15 AZL 86.90 HCA 214.66 SMA 187.23 ECC .21699 INC 3.1028 VI 30.271

RP 209.66 LAP -1.76 LOP 501.75 VP 25.605 GAp -10.50 AZP 9Z.55 TAL 11,98 TAp 226.6] RCA 146.61 kPO 227.86 VZ 26.149

RC 310.607 GL 30.31G_ -10.93 ZAL 67.47 ZAp 44.86 ETS 168.08 ZAE 68,57 ETE 175.07 ZAC 74.08 ETC 257.23 CLP 43.81

PLANETOCENTRIC CONIC

CS 12.576 VHL 3.546 DLA ]9.10 RAL 166.15 RAO 6567.5 VEL 11.574 pTH 2.02 VHp 4.500 DpA -2,72 RAp 163.04 ECC 1.2070

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

61.83 7 21 17 4036.62 -29.91 175.98 ]1.09 65.56 8 28 54 3456.6 -33.20 167.83

118.17 13 47 47 2826.07 -29.90 84.14 51.08 63.54 14 54 55 2226.1 -53.19 75.99

61.83 7 21 17 4036.62 -29.91 175.98 ]1.09 63.56 8 28 34 3436.6 -33.20 167.83

118.17 13 47 47 2826.07 -29.90 84.14 51,08 63.54 14 54 53 2226.1 -33.19 75.99

61.83 7 21 17 40]6.62 -29.91 175.98 31.09 63.56 8 28 54 ]436.6 -53.20 167.83

118.17 13 47 47 2826.07 -29.90 84.14 51.08 63.54 14 54 53 2226.1 -55.19 75.99

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.8291 TRA -.4657 TC-13.7761 8AU 2.3251 SGT11605.2 SGR 1183.3 8G3 1093.0 ST 6200.3 8R 776.7 88 1850.0

ROE .4762 RRA .1199 RC3-1.2156 FAU .23646 RRT .9429 RRF .9444 RTF .9668 CRT .9896 CRS -.9993 CST -.9902

FOE 3.0618 FRA .7259 FC-16.2780 8SP 40487 SG911665.4 R23 .0952 R13 .9671 LSA 6511.4 MSA 266.5 SSA 26.3

BDE 3.8588 ERA .4809 8C]15.8295 FSP 3672 SGl11658.8 SG2 392.3 THA 5.50 ELI 6247.8 EL2 110.7 ALF 7.07

LAUNCH DATE DEC 19 1964 FLIGHT TIME 342.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 209.44 LAP -1.78 LOP 302.99 VP

RC 311.551 GL 29.88 GP -10.39 ZAL

PLANETOCENTRIC CONIC

CS 12.312 VHL 3.509

LNCN AZMTH LNCH TIM(

63.18 • 31 49

116.82 13 45 16

63.18 • 31 49

116.82 13 45 16

63.18 • 51 49

116.92 13 43 16

DIFFERENTIAL CORRECTIONS

TOE 3.•604 TRA -.5900 TC-14.2554 8AU 2.3538

ROE .4552 RRA .12•4 RC]-1.1477 FAU .22877

FOE 2.8401FRA .7994 FC-16.0956 8SP 40960

BOE 5.76•6 BRA .4103 8C3|4.2998 FSP ]550

DISTANCE 737.632 EARTH TO MARS

33.093 GAL 2.01AZL 86.97 HCA 215.89 SMA 187.36 ECC .21•19 INC 3.0295 vl 30.271

2].643 GAp -10.59 AZP 92.46 TAL 11.29 TAp 227.18 RCA 146.67 APO 228.06 v2 26.174

68.44 ZAp 44.00 ETS 168.21 ZAE 67.45 ETE 175.03 ZAC 74.59 ETC 257.20 CLP 43.00

DLA 38.22 RAL 167.16 RAD 6567.5 VEL 11.563 pTH 2.02 VHp 4.351DpA -2.48 RAp 163.60 ECC 1.2026

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

4013.33 -29.43 175.77 31.43 64.42 8 38 43 3413.3 -32.60 165.62

2840.34 -29.41 85.05 31.42 64.41 14 32 36 2240.3 -32.59 76.90

4015.]] -29.43 17].77 31.4] 64.42 8 38 43 341].3 -32.60 165.62

2840.34 -29.41 85.05 31.42 64.41 14 32 36 2240.3 -32.59 76.90

4013.33 -29.4] 173.77 51.43 64.42 8 ]8 4] 3413.3 -32.60 165.62

2840.34 -89.41 85,05 51.42 64.41 14 32 36 2240.5 -32.59 76.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG711765,0 SGR 1125.3 SG3 1064.2 ST 6152.4 SR 744.6 SS 1758.0

RRT .9355 RRF ,935] RTF .9685 CRT .9892 CRS -.9992 CST -.9890

SG911818.7 R23 .0853 R13 .9667 LSA 6436.2 MSA 268.1 SSA 27.2

5G111812.1SG2 396.0 THA 5.12 EL1 6196.5 EL2 108.5 ALF 6.83

LAUNCH DATE DEC 19 1964 FL1GHT TIME 344.00 ARR|VAL DATE NOV 28 1965

HELIOCENTRIC CO_IIC DISTANCE 741.988 EARTH TO MARS

RL 147.16 LAL -.00 LOL 87.15 VL 33.100 GAL 1.88 AZL 87.04 HCA 217.15 SMA 187.49 ECC .21741 |NC 2.9605 vl 30.271

RP 209.24 LAP -1.79 LOP 304.25 VP 23.679 GAp -10.67 A ZP 92.36 TAL 10.59 TAp 227.72 RCA 146.73 Apo 228.26 V2 26.198

RC 312.486 GL 29.46 GP -9.98 ZAL 69.45 ZAp 43.16 ETS 168.53 ZAE 66.55 [TE 175,00 2AC 75.09 ETC 257.18 CLP 42.21

PLAMETOCENTRIC CONIC

C3 12.O66 VHL 3.474 DLA 37.34 RAL 168.20 RAD 6567.5 VEL 11.552 pTH 2.02 VHp 4.403 DpA -2.29 RAp 164.17 ECC 1.1986

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

64.56 7 42 59 ]988.72 -28.92 171.48 5|.83 65.27 8 49 28 3]88.7 -51.99 163.32

115.44 15 42 27 2856.]9 -26.91 86.09 31.83 65.25 14 30 4 2256.4 -31.99 77.94

64.36 7 42 59 3988.72 -28.92 171,48 ]1.8] 65.27 8 49 28 3388.7 -31.99 163.32

115.44 13 4P P? _856.]9 -_8,91 86.09 3!,8] _:25 14 30 4 2256.4 -31,9R 77.94

64.56 7 42 39 ]988.72 -28.92 171,48 ]1.8] 65.27 8 49 28 3388.7 -31.99 163.32

113.44 15 42 27 2836.39 -28.91 86.09 31.83 65.25 14 30 4 2256.4 -31.98 77.94

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6890 TRA -.3061 TC-14.•268 BAU 2.]819 SGTl1920.9 SGR 1071.2 SG3 1034.6 ST 6095.8 SR 713.2 SS 1666.5

RDE .4304 RRA .1345 RC]-1.0826 FAU .22098 RRT .9269 RRF .9250 RTF .9661 CRT .9888 CRS -.9990 CST -.9876

FOE 2.6273 FRA .6711 FC-15.6561 8SP 41455 $G911968.9 R23 .0760 R15 .9664 LSA 6354.0 MSA 269.8 SSA 28.2

8DE ].7141 BRA .5362 8C314.•66] FSP 3440 SGl11962.2 SG2 400.7 THA 4.77 EL1 6136.7 EL2 106.1 ALF 6.62

LAUNCH DATE DEC 19 1964 FLIGHT TIME 346.00 ARRIVAL DATE NOV 30 1965

EARTH TO MARS

218.3• SNA 187.63 ECC .21766 INC 2.8948 vt 30.271

9.87 TAp 228.24 RCA 146.79 APO 228.46 V2 26.221

65.28 ETE 174.97 ZAC 75.36 ETC 257.15 CLP 41.45

HELIOCENTRIC CONIC DISTANCE 746.347

RL 14•.18 LAL -.00 LOL 87.13 VL 53.108 GAL 1.76 AZL 87.11HCA

RP 209.04 LAp -1.80 LOP 305.47 VP 23.715 GAP -10.75 AZP 92.27 TAL

RC 313.411GL 29.06 GP -9.60 ZAL 70.52 ZAp 42.35 ET9 168.44 zAE

PLANETOCENTRIC CONIC

C] 11.833 VHL 3.440 OLA 36.46 RAL 169.29 RAO 6]67.5 VEL II.542 pTH 2.01VHp 4.457 DpA -2.12 RAp 164.76 ECC 1.1948

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

66.00 • 34 53 3962.42 -28.39 169.08 32.50 66.09 9 0 55

114.00 1] 59 15 2874.55 -28.38 87.29 32.50 86.08 14 27 9

66.00 7 34 55 ]962.42 -28.39 169.08 32.30 66.09 9 0 55

114.00 13 39 15 2874.55 -28.38 87.29 32.]0 66.08 14 27 9

66.00 7 54 53 3962.42 -28.59 169.08 52.50 66.09 9 0 55

114.O0 13 ]9 15 2874.55 -28.38 87.29 52.50 66.08 14 27 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.618] TRA -.2174 TC-15.1899 BAU 2.4087 SG712072.4 SGR 1021.8 SG3 1005.3

RDE .4101RRA .1416 RC5-1.0189 FAU .21325 RRT .9189 RRF .9155 RTF .9657

FOE 2.4273 FRA .9461 FC-15.599• 8SP 41955 SG912113.6 R25 .0676 R13 .9659

BO( 3.6414 8RA .2394 BC315.2240 FSP 3327 8G112108.7 SG2 406.5 THA 4.44

PO CST TIM INJ 2 LAT 1NJ 2 LONG

3362.4 -31.37 160.93

2274.6 -31.35 79.14

]362.4 -31.37 160.93

2274.6 -31.35 79.14

3]62.4 -31.37 160.93

2274.6 -31.35 79.14

ORBIT DETERMINATION ACCURACY

ST 60]5.9 SR 689.0 SS 1578.1

CRT .98,85 CRS -.9987 CST -.9858

LSA 6270.7 MSA 272.5 SSA 29.0

EL1 6074.2 EL2 103.6 ALF 6.44
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH GATE DEC 19 1964 FLIGHT TIME 348.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.OO LOL 87.13 VL

RP 208.85 LAP -1.81 LOP 306.71 VP

RC 514.329 GL 28.68 GP -9.24 ZAL

PLANETOCENTRIC CONIC

C3 11.619 VHL 3.409

LNCH AZMTH LNCH TIME

67.30 8 7 34

112.50 13 35 33

67.50 8 7 34

112.30 13 35 33

67.50 8 7 34

112.30 13 35 33

DIFFERENTIAL CORRECTIONS

TOE 3.3453 TRA -.1201 TC-15.6445 BAU 2.4347

RDE .3918 RRA .1484 RC3 -.9559 FAU .20544

FDE Z.2369 FRA 1.0190 FC-15.3076 BSP 42466

BDE 3.5668 BRA .1910 BC315.6737 FSP 3219

DISTANCE 750.711 EARTH TO MARS

33.115 GAL 1.63 AZL 87.17 HCA 219.61 SMA 187.76 ECC .21792 INC 2.8326 V1 30.271

23.750 GAp -10.83 AZP 92.18 TAL 9.14 TAp 228.75 RCA 146.84 Apo 228.68 V2 26.243

71.63 ZAp 41.56 ETS 168.55 ZAE 64.22 ETE 174.95 ZAC 76.01ETC 257.11CLP 40.70

DLA 33.58 RAL 170._2 RAD 6567.4 VEL 11.533 pTH 2,01VHp 4.512 OpA -1.99 RAp 165.35 ECE 1.1912

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3934.17 -27.84 166.55 32.84 66.90 9 13 8 333A.Z -30.72 158.40

2893.10 -27.83 88.66 32.83 66.89 14 23 48 2295.1 -30,71 80.52

3934.17 -27.84 166.55 32.84 66.90 9 13 8 3334.2 -30.72 158.40

2895.10 -27.83 88.66 32.83 66.89 14 23 48 2295.1 -30.71 80.52

3934.17 -27.84 166.55 32.84 66.90 9 13 8 3334.2 -30.72 158.40

2895.10 -27.83 88.66 32.83 66.89 14 23 48 2295.1 -30.71 80.52

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT]ON ACCURACY

SG712219.8 SGR 975.9 SG3 975.5 ST 5968.2 SR 665.2 SS 1491.3

RRT .9055 RRF .9005 RTF .9653 CRT .9883 CRS -.9982 CST -.9837

SGB12258.7 R23 .0600 R13 .9655 LSA 6181.4 MSA 275.3 SSA 29.9

SGl12251.8 SG2 413,1THA 4.14 EL1 6004.3 EL2 100.9 ALF 6.29

LAUNCH DATE DEC 19 1964 FLIGHT TIME 350.00 ARRIVAL DATE DEC 4 1963

HELIOCENTRIC CONIC

RL 147.18 LAL -.O0

RP 208.67 LAP -1.81

RC 313.238 GL 28.30

PLANETOCENTRIC CONIC

C3 11.419 VHL 3.379

LNCH AZMTH LNCH TIME

69.08 8 21 17

110.92 13 31 8

69.08 8 21 17

110_92 13 31 8

69.08 8 21 17

110.92 13 31 8

DIFFERENTIAL CORRECTIONS

TOE 3.4696 TRA -.0163 TC-16.0945 BAU 2.4607

ROE .3732 RRA .1548 RC3 -.8951 FAU .19791

FDE 2.0364 FRA 1.0892 FC-15.0052 BSP 42981

8DE 3.4898 BRA .1557 BC316.1195 FSP 3115

DISTANCE 755.079 EARTH TO MARS

LOt- 87.13 VL 33.123 GAL 1.50 AZL 87.23 HCA 220.85 SMA 187.90 ECC .21821 INC 2.7736 Vl 30.271

LOP 307.93 VP 23.785 GAp -10.91 AZp 92.10 TAL 8.40 TAp 229.26 RCA 146,89 Apo 228.90 V2 26.264

GP -8.90 ZAL 72.80 ZAp 40.79 ETS 168.65 ZAE 63.18 ETE 174.94 ZAC 76.45 ETC 257.07 CLP 39.98

DLA 34.68 RAL 171.58 RAD 6567.4 VEL 11.524 pTH 2.01VHp 4.568 DpA -1.89 RAp 163.95 ECC 1.1879

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM %NJ 2 LAT INJ 2 LONG

3903.22 -27.28 163.83 33.43 67.70 9 26 20 3303.2 -30.05 155.70

2918.80 -27.26 90.27 33.43 67.68 14 19 46 2318.8 -30.04 82.13

3903.22 -27.28 163.83 33.43 67.70 9 26 20 3303.2 -30.03 155.70

2918.80 -27.26 90.27 33.43 67.68 14 19 46 2318.8 -30.04 82.13

3903.22 -27.28 163.83 33.43 67.70 9 26 20 3303.2 -30.05 155.70

2918.80 -27.26 90.27 33.43 67.68 14 19 46 2318.8 -30.04 82.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712366.2 SGR 934.2 SG3 946.6 ST 5892.0 SR 643.7 SS 1406.8

RRT .8927 RRF .8862 RTF .9650 CRT .9883 CRS -.9975 CST -.9812

SG812401.4 RZ3 .0528 R13 .9651 LSA 6085.2 MSA 278.4 SSA 30.7

88112394.3 SG2 420.1THA 3.86 ELI 5926.2 EL2 97.8 ALF 6.16

LAUNCH DATE DEC 19 1964 FLIGHT TIME 352.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 208.49 LAP -1.82 LOP 309.20 VP

RC 316.140 GL 27.94 GP -8.59 ZAL

_LANETOCENTRIC CONIC

C3 11.233 VHL 3,352

LNCH AZMTH LNCH TIME

70.77 8 36 9

109.23 13 25 51

70.77 8 36 9

109.23 13 25 51

110.00 14 10 34

110.00 12 50 36

DIFFERENTIAL CORRECTIONS

TDE 3.3886 TRA ,0924 TC-16.5414 BAU 2.4873

ROE .3399 RRA .1607 RC3 -.8359 FAU .19053

FDE 1.8786 FRA 1.1549 FC-14.684A BSlP 43486

8OE 3.4077 BRA .1854 9C316.5_25 FSP 3017

DISTANCE 759,450 EARTH TO MARS

33.131 GAL 1.37 AZL 87.28 HCA 222.10 SMA 188.03 ECC .21852 INC 2.7172 Vl 30.271

23.818 GAp -10.99 AZP 92.02 TAL 7.65 TAp 229.75 RCA 146.94 Apo 229.12 V2 26.285

74.02 ZAp 40.05 ETS 168.74 ZAE 62.16 ETE 174,93 ZAC 76.87 ETC 257,03 CLP 39.27

DLA 33.77 RAL 172.78 RAD 6567.4 VEL 11.516 pTH 2.01VHp 4.625 DpA -1.81 RAp 166.57 ECC 1.1849

L-I TIME ]NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3869.15 -26.68 160.90 34.08 68.48 9 40 38 3269.1 -29.36 132.78

2946.09 -26.67 92.13 34.08 68.47 14 14 57 2346.1 -29.35 84.01

3869.15 -26.68 160.90 34.08 68.48 9 40 38 3269.1 -29.36 152.78

2946.09 -26.67 92.13 34.08 68.47 14 14 57 2346.1 -29.35 84.01

2809.44 -29.80 82.75 35.34 72.41 14 57 23 2209.4 -31.91 74,18

3053.80 -23.64 99.06 32.63 64.56 13 41 30 2453.8 -26.87 91,38

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12511.4 SGR 895.4 SG3 917.8 ST 5802.7 SR 623.4 SS 1319.8

RRT .8784 RRF .8701RTF .9646 CRT .9883 CRS -.9963 CST -.9779

SGB12543.4 R23 .0459 R13 .9647 LSA 5976.8 MSA 281.5 SSA 31.6

SG112336.2 SG2 427.1THA 3.60 EL1 5835.3 EL2 94.4 ALF 6.06

LAUNCH DATE DEC 19 1964 FLIGHT TIN[ 354.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 208.32 LAp -1.83 LOP 310.45 VP

RC 317.033 GL 27.57 GP -8.29 ZAL

PLANETOCENTRIC CONIC

C3 11.O62 VML 3.326

LNCH AZMTM LNCH TIME

72.60 8 52 33

107.40 13 18 18

72.60 8 52 33

107.40 13 19 18

110.00 14 47 26

110.O0 12 23 38

DIFFERENTIAL CORRECTIONS

TDE 3.3078 TRA .2099 TC-16.9718 BAU 2.5126

ROE .3463 RRA .1664 RC3 -.7780 FAU .18328

FOE 1.7144 FRA 1.2205 FC-14.343Z BSP 43982

BOE 3.3259 9RA .2679 9C316.9898 FSP Z912

DISTANCE 763.825 EARTH TO MARS

33.139 GAL 1.23 AZL 87.34 HCA 223.35 SMA 188.17 ECC .21886 INC 2.6636 vl 30.271

23.850 GAP -11.07 AZP 91.94 TAL 6.89 TAp 230.23 RCA 146.99 APO 229.35 v2 26.304

75.29 ZAp 39.32 ETS 168.83 ZAE 61.16 ETE 174.92 ZAC 77.27 ETC 256.99 CLP 38.58

DLA 32.86 RAL 174.02 RAD 6567.4 VEL 11.509 PTH 2.00 VHp 4.683 DpA -1.76 RAp 167.19 ECC 1.1821

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3830.68 -26.07 157.66 34.80 69.26 9 56 23 3230.7 -28.65 149.35

2978.24 -26.06 94.35 34.79 69.24 14 8 56 2378.2 -28.64 86.24

3830.88 -26.07 157.66 34.80 69.26 9 36 23 3230.7 -28.65 149.55

2978.24 -26.06 94.35 34.79 69.24 14 8 56 2378.2 -28.64 86.24

2707.09 -31.67 75.37 36.77 76.41 15 32 33 2107.1 -33.21 66.48

3149.83 -20.71 104.97 32.18 62.18 13 16 5 2549.8 -24.26 97.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12653.5 S_ 860.4 SG3 889.6 ST 5709.8 SR 605.6 SS 1238.4

RRT .86Z4 RRF .8527 RTF .9842 CRT .9886 CRS -.9946 CST -.9741

98812682.7 R23 .0398 R13 .9643 LSA 5866.8 MSA 285.2 SSA 32.3

S8112675.3 9G2 434.7 THA 3.36 EL1 5741.1EL2 90.6 ALF 5.99

2280



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE OEC 19 1964 FLIGHT TIME 356.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 208.16 LAP -1.83

RC 317.924 GL 27.22

PLAM(TOCENTR|E CONIC

C] 10.906 YHL 3.302

LNCH AZMTH LNCH TIME

74.61 9 10 53

105.39 13 11 4

74.61 9 10 53

105.39 13 11 4

110.00 t5 14 13

110.00 12 6 33

DISTANCE 768.203 EARTH TO MARS

LOL 87.13 VL 33.147 GAL 1.10 AZL 87.39 HCA 224.60 SMA 188.31ECC .21922 INC 2.6121 vl 30.271

LOP 511.70 VP 23.882 GAP -11.14 AZP 91.86 TAL 6.11 TAp 250.70 RCA 147.03 Apo 229.59 V2 26.323

GP -8.01ZAL 76.60 ZAP 38.61ETS 168.91 ZAE 60.17 ETE 174.91 ZAC 77.67 ETC 256.94 CLP 37.90

DIFFERENTIAL CORRECTIONS

TOE ].2203 TRA .3322 TC-17.3929 BAU 2.5382

ROE .3337 RRA .1718 RE3 -.7212 FAU .17613

FDE 1.5321FRA 1.2813 FC-13.9813 BSP 44464

8DE ].2378 BRA .3739 6C317.4078 FSP 2812

DLA 31.92 RAL 175.29 RAD 6367.4 VEL ll. SDZ PTH 2.00 VMp 4.742 DpA -1.74 RAp 167.83 ECC 1.1795

L-Z TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3786.46 -25.42 134.02 35.56 70.02 10 14 0 3186.5 -27.91 145.93

3016.64 -25.42 97.02 35.56 70.01 14 1 21 2416.6 -27.90 88.93

3786.46 -25.42 154.02 35.56 70.02 10 14 0 3186.5 -27.91 145.93

3016.64 -25.42 97.02 35.56 70.01 14 1 21 2416.6 -27.90 88.93

2639.24 -32.70 70.02 37,84 79.42 15 58 8 2035.2 -33.81 60.96

3215.86 -18.56 108.69 32.18 60.77 13 0 31 2615.9 -22.31 101.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SG712792.7 SfdR 827.8 SG3 861.4 ST 5601.7 SR 588.7 Ss 1154.9

RRT .8448 RRF .8333 RTF .9637 CRT .9891CRS -.9919 CST -.9691

S6812819.4 R23 .0340 R13 .9638 LSA 5742.4 MSA 289.2 SSA 33.2

96112811.8 SG2 442.3 THA 3.13 ELI 5631.9 EL2 86.3 ALF 5.94

LAUNCH DATE DEC 19 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.O0

RP 208.01 LAp -1.84

RC 318.808 GL 26.86

PLANETOCENTRIC CONIC

C] 10.785 VHL 3.281

LNCH AZ14TH LNCH TIME

76.90 9 32 1

103.10 13 O 18

76.90 9 32 1

103.10 13 0 18

110.00 15 37 6

110.00 11 34 24

DISTANCE 772.384 EARTH TO MARS

L04. 67.13 VL 33.155 GAL .96 AZL 87,44 HCA 225.85 SMA 188.45 ECC .21961 INC 2.5630 vl 30.271

LOP 312.93 VP 23.913 GAP -11.22 AZP 91.79 TAL 5.31 TAp 231.16 RCA 147.06 Apo 229.84 v2 26.34 1

GP -7.75 ZAL 77.97 ZAp 37.93 ETS 168.99 ZA_ 59.21ETE 174.90 ZAC 78.05 ETC 256.90 CLP ]7.24

DIFFERENTIAL CCRRECTIONS

TOE 3.1324 TRA .4624 TC-17.7942 BAU 2.5628

ROE .3228 RRA .1766 RC3 -.6649 FAU .16900

FOE 1.4038 FRA 1.3403 FC-13.5910 BSP 44959

BDE 3.1490 6RA .4950 BC317.8066 FSP 2716

DLA 30.97 RAL 176.59 RAD 6567.4 VEL 11.496 PTH 2.00 VHp 4.802 DpA -1.74 RAp 168.47 ECC 1.1772

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3733.69 -24.76 149.77 36.39 70.77 10 34 15 3133.7 -27.15 141.69

3064.09 -24.75 100.35 36.39 70.76 13 51 22 2464.1 -27.14 92.27

3733.69 -24.76 149.77 36.39 70.77 10 34 15 3133.7 -27.15 141.69

3064.09 -24.78 100.35 38.39 70.76 13 51 22 2464.1 -27.14 92.27

2573.26 -33.35 63.46 38.76 82.04 16 20 | 1975.3 -34.09 56.]0

3270.52 -16.71 112.03 32.43 39.74 12 48 34 2670.5 -20.61 105.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T12928.9 SGR 798.4 SG3 833.2 ST 5488.5 SIR 574.1 SS 1078.1

RRT .8231RRF .8124 RTF .9634 CRT .9897 CRS -.9879 CST -.9630

SGB12953.5 R23 .0292 R13 .9635 LSA 5615.0 MSA 293.5 SSk 33.9

56112945.6 SGZ 450.5 THA 2.92 EL1 5517.8 EL2 61.6 ALF 5.91

LAUNCH DATE DEC 19 1964 FLIGHT TIME 360.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 207.86 LAP -1.84

RC 319.685 GL 26.50

PLANETOCENTRIC CONIC

C3 10.640 VHL 3.262

LNCH AZNTH LNCH TIME

79.65 9 57 31

100.35 12 45 24

79.65 9 57 31

100.35 12 45 24

110.00 15 57 47

110.00 11 44 18

DISTANCE 776.967 EARTH TO MARS

LOL 87.13 VL 33.162 GAL .81AZL 87.48 HCA 227.10 SMA 188.59 ECC .22003 INC 2.5157 vl 30.271

LOP 314.21VP 23.942 GAp -11.30 AZP 91.71TAL 4.51 TAp 231.61RCA 147.10 Apo 230.09 V2 26.357

GP -7.50 ZAL 79.38 ZAp 37.26 ETS I69.06 ZAE 58.25 ETE 174.90 ZAC 78.42 ETC 256.55 CLP 36.60

DIFFERENT] AL CORRECTIONS

TDE 3.0384 TRA .5973 TC-18.1893 8AU 2.5887

RDE .3126 RRA .1809 RC3 -.6113 FAU .16234

FOE 1.2566 FRA 1.3930 FC-13.2098 BSP 45408

8DE 3.0544 8RA .6241 BC318.1996 FSP 2617

OLA 30.00 RAL 177.91RAD 6567.4 VEL 11.490 pTH 2.00 VHp 4.863 DpA -1.76 RAP 169.13 ECC 1.1751

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3667.18 -24.06 144.53 37.27 71.52 10 58 38 3067.2 -26.36 138.48

3125.82 -24.06 104.70 37.26 71.51 13 37 30 2525.8 -26.36 96.65

3667.18 -24.06 144.53 37.27 71.52 10 58 38 3067.2 -26.36 136.48

3125.82 -24.08 104.70 37.26 71.51 13 37 3fl 2525.8 -26.36 96.65

2322.00 -33,78 81.36 39.63 84.43 16 39 49 1922.0 -34.18 52.14

3319.00 -15.03 114.80 32.65 58.93 12 39 37 2719.0 -19.04 107.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13067.4 SGR 771.6 SG3 806.4 ST 5361.2 SR 580.2 SS 999.4

RRT .8043 RRF .7896 RTF .9631 CRT .9906 CRS -.9820 CST -.9552

S6813090.2 R23 .0237 RI3 .9631 LSA 5474.0 MSA 297.9 SSA 34.8

S6113082.1SG2 458.0 THA 2.72 ELI 5389.9 EL2 78.3 ALF 5.91

LAUNCH DATE DEC 19 1964 FLIGHT TIM( 362.00 ARRIVAL DATE DEC 16 1983

NELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 207.73 LAP -1.8]

RC 320.538 6L 26.14

PLANETOCENTRIC CONIC

C3 10.529 VHL 3.245

LNCH AZMTH LNCH TIME

83.39 10 32 13

96.61 12 21 31

100.00 13 48 58

I00.00 11 47 27

110.O0 16 17 4

110.00 11 35 51

DISTANCE 781.353 EARTH TO MARS

LOL 87.13 VL 33.171 GAL .67 AZL 87.53 HCA 228.36 SMA 188.73 ECC .22048 INC 2.4703 vl 30.271

LOP 315.46 VP 23.971 GAP -11.37 AZP 91.64 TAL 3.69 TAp 232.05 RCA 147.12 APO 230.35 V2 26.373

GP -7.26 ZAL 80.84 ZAp 36.60 ETS 169.13 ZAE 57.31ETE 174.90 ZAC 78.78 ETC 256.80 CLP 35.98

DIFFERENTIAL CORRECTIONS

TOE 2.9410 TRA .7401 TC-18.5579 BAU 2.6135

RDE .3036 RRA .1850 RC3 -.3589 FAU .15575

FDE 1.1176 FRA 1.4446 FC-12.8080 8SP 45919

BDE 2.9566 BRA .7628 BC318.5663 FSP 2532

OLA 29.02 RAL 179.27 RAD 6567.4 VEL 11.486 PTH 2.00 VHp 4.925 DpA -1.80 RAp 169.79 ECC 1.1733

L-I TIME INJ LAT INJ LONG ]NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3571.16 -23.34 137.17 38.20 72.26 11 31 44 2971.2 -25.53 129.14

3217.61 -23.33 111.24 38.20 72.25 13 15 9 2617.6 -25.54 103.21

2936.68 -27.53 91.73 39.44 77.87 14 37 55 2336.9 -28.93 83.20

3327.11 -19.28 117.69 36.57 66.70 12 42 54 2727.1 -22.26 110.17

2473.16 -34.04 57.57 40.47 86.66 16 58 17 1873.2 -34.13 48.33

3363.61 -13.45 117.29 33.41 58.27 12 31 54 2763.6 -17.55 110.57

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13200.4 SGR 747.4 SG3 779.9 ST 5224.8 SR 547.8 99 924.7

RRT .7616 RRF .7652 RTF .9627 CRT .9916 CRS -.9734 CST -.9451

S6813221.5 R23 .0191 R13 .9627 LSA 5325.5 MSA 303.3 SSA 35.6

56113213.3 SG2 465.8 THA 2.54 EL1 5253.0 EL2 70.4 ALF 5.94

2261



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LA_._NCM DATE DEC 19 1964

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

lip 207.60 LAP -1.85

liC 321.425 GL 25.78

PLANE TOCENTR I C CONIC

C3 10.435 VHL 3.230

LNCH AZMTH LNCH T|ME

90.00 12 9 2

90.00 10 55 44

100.00 14 22 37

100.00 11 24 50

110.00 16 35 20

110.00 11 28 36

FLIGHT TIME 364.00 ARRIVAL DATE DEC 18 1965

DISTANCE 785.740 EARTH TO MARS

LOL 87.13 VL 33.179 GAL .52 AZL 87.57 HCA Z29.61 SMA 188.88 ECC .22096 INC 2.4265 vl 30.271

LOP 316.72 VP 23.999 GAP -11.45 AZP 91.57 TAL 2.86 TAp 232.47 RCA 147.14 Apo 230.61 V2 26.388

GP -7.04 ZAL 82.34 ZAp 35.97 ETS 169.19 ZAE 56.39 ETE 174.90 ZAC 79.13 ETC 256.75 CLP 35.36

DLA 28.01RAL 180.63 RAD 6567.4 VEL 11.481 pTH 2.00 VHp 4.988 DpA -1.86 RAp 170.47 ECC 1.1717

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3273.54 -25.00 115.85 39.91 76.25 13 3 35 2673.5 -26.65 107.57

3511.59 -20.22 131.65 38.33 69.73 11 54 16 2911.6 -22.80 123.92

2842.86 -28.69 84.99 40.73 81.24 15 10 0 2242.9 -29.61 76.30

3417.49 -16.75 123.22 36.80 64.87 12 21 47 2817.5 -20.00 115.93

2427.48 -34.16 34.01 41.29 88.77 17 15 47 1827.5 -33,96 44.77

3405.64 -11.93 119.60 34,08 37.73 12 25 22 2805.6 -16.11 112.98

DIFFERENTIAL CC_RECTIONS

TDE 2.8400 TRA .8880 TC-18.9016 BAU 2.6378

ROE .2933 RRA .1887 RE3 -.5063 FAU .14907

FDE .9838 FRA 1.4911 FC-12.3675 B,SP 46339

DOE 2.833] BRA .9078 BC318.9083 FSP 2429

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13329.6 SGR 724.9 SG3 732.5 ST 3078.8 SR 536.3 SS 852.1

RRT .7§66 RRF .7387 RTF .9622 CRT .9928 CR$ -.9608 CST -.9319

SG813349.3 RZ3 .0149 R13 .9622 LSA 5168.3 MSA 309.1 8SA 36.3

80113340.9 SG2 473.6 THA 2.36 EL1 5106.7 EL2 64.1 ALF 5.99

LAUNCH DATE DEC 19 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 20 1965

MELIC(ENTRIC CONIC

RL 147.18 LAL -.0O LOL 87.13 VL

RP 207.48 LAp -1,85 LOP 317.98 VP

RC 322.286 GL 25.40 GP -6.83 ZAL

PLANETO(ENTRIC CONIC

C3 10.337 VML 3.218

LNCH AZMTH LNCH TIME

90.00 12 54 11

90,00 10 21 48

100.00 14 49 39

1OO.00 11 9 0

110.00 16 52 52

110.00 11 22 17

DIFFERENTIAL CORRECTIONS

TOE 2.7364 TRA 1.0448 TC-19.2216 BAU 2.6621

ROE .2887 RRA .1922 RC3 -.4353 FAU .14261

FOE .8803 FRA 1.5363 FC-11.9215 BSP 46818

DOE 2.7313 8RA 1.0623 BC319.2270 FSp 2347

DISTANCE 790.129 EARTH TO MARS

33.187 GAL .37 AZL 87.62 HCA 230.87 SMA 189.02 ECC .22147 _NC 2.3843 vl ]0.271

24.025 GAP -11.52 AZP 91.51TAL 2.02 TAp 232.89 RCA 147.16 Apo 230.89 vZ 26.402

83.89 ZAp 33.33 ETS 169.25 ZAE 53.48 ETE 174.90 ZAC 79.48 ETC 256,70 CLP 34.77

DLA 26.98 RAL 182.06 RAD 6367.4 9EL 11.478 pTH 2.00 VHp 5.052 DpA -1.94 RAp 171.15 ECC 1.1704

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3142.02 -26.81 106.63 41.48 80.52 13 46 33 2542.0 -27.84 98.14

3640.06 -17.00 139.69 38.40 67.00 11 22 28 3040.1 -19.96 132.28

2769.74 -29.33 79.65 41.87 83.98 13 35 49 2169.7 -29.86 70.88

3487.58 -14.68 127.39 37.30 63.66 12 7 8 2887.6 -18.10 120.27

2384.20 -34.18 50.63 42.13 90.77 17 32 36 1784.2 -33.69 41.42

3445.88 -10.46 121.79 34.85 57.27 12 19 43 2843.9 -14.70 115.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

90T134§9.2 8GR 705.3 SG3 726.2 8T 4923.9 SR 526.8 SS 786.4

RRT .7301RRF .7109 RTF .9618 CRT .9940 CR$ -.9432 CST -.9133

S0813477.7 R23 .0114 R13 .9618 LSA 5005.9 MSA 315.9 SSA ]7.1

50113469.0 SG2 481.6 THA 2.19 ELI 4953.6 EL2 57.3 ALF 6.07

LAUNCH OkTE DEC 19 1964 FLIGHT TIME 368.00 ARRIVAL DATE DEC 22 1985

MELIOCENTliIC CONIC

liL 147.18 LAL -.00 LOL 87.13 VL

RP ZO7.]8 LAP -1.85 LOP ]19.24 VP

liC 32].1A1GL 25.03 GP -6.63 2AL

PLANETOCENTRIC CONIC

C3 10.293 VHL 3,209

LNCH AZMTH LNCH TIME

90.00 13 25 21

90.00 10 2 2

100.00 13 13 30

100.00 10 56 3"3

110.00 17 9 50

110.00 11 16 43

DIFFERENTIAL CORRECTIONS

TOE 2.6228 TRA 1.2032 TC-19.5180 BAU 2.6870

ROE .2817 RRA .1946 RC3 -.4068 FAU .136§5

FOE .7238 FRA 1.5677 FC-11.4830 BSP 47349

BDE 2.6379 BRA 1.2188 8C319.5223 FSP 2274

DISTANCE 794.319 EARTH TO MARS

33.195 GAL .21 AZL 87.66 HCA 232.13 SMA 189.17 ECC .22201 INC 2.3436 vl 30.271

24.051 GAP -11.60 AZP 91.44 TAL 1.16 TAp 233.29 RCA 147.17 APO 231.17 V2 26.416

85.48 ZAp 34.75 ET$ 169.31 ZAE 54,59 ETE 174.89 ZAC 79.82 ETC 256.65 CLP 34.18

DLA 23.94 RAL 183.49 RAD 6567.4 VEL 11.475 pTH 1.99 VHp 5.116 DpA -2.03 RAp 171.85 ECC 1.1894

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME RO C8T TIM INJ Z LAT INJ 2 LONG

3035.48 -27.63 100.45 42.73 83.52 14 16 16 2453.3 -28.24 91.84

3724.21 -14.69 144.79 38.90 65.32 11 4 6 3124.2 -17.87 137.36

2706.79 -29.69 73.00 42.94 86.40 15 58 37 2106.8 -29.88 86.20

3348.15 -12.82 130.92 37.96 62.76 11 55 41 2948.1 -16.37 123.93

2342.81 -34.09 47.40 42.98 92.68 17 48 33 1742.8 -33.34 38.24

3484.87 -9.02 123.89 35.71 56.89 12 14 48 2884.9 -13.31 117.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13583.9 SGR 686.0 SG3 700.2 ST 4752.9 SR 516.3 SS 712.9

RRT .7028 RRF .6797 RTF .9611 CRT .9952 CRS -.9132 CST -.8901

S0813601.2 R23 .0047 R13 .9612 LSA 4822.7 MSA 323.3 SSA 37.8

SG113592.3 SG2 487.7 THA 2.04 EL1 4780.6 EL2 50.4 ALF 6.17

LAUNCH DATE DEC 19 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 24 1963

HELIOCENTRIC C(_IIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 207.26 LAp -1.85 LOP 320.50 VP

RC 323.990 GL 24.64 GP -6.44 ZAL

PLANIETOCENTRIC CONIC

C3 10.251 VHL 3.202

LNCH AZMTH LNCH TINE

90.00 13 51 40

90.00 9 47 15

100.00 13 35 23

100.00 10 46 13

110.00 17 26 20

110.00 11 11 45

DIFFERENTIAL CORRECTIONS

TOE 2.3109 TRA 1.3593 TC-19.7697 BAU 2.7098

ROE .2764 RRA ,1939 RC3 -.3541FAU .12949

FOE .6083 FRA 1.5814 FC-10.9361 88P 47491

DOE 2.5261BRA 1,3734 8C319.7729 FSP 2102

DISTANCE 798.909 EARTH TO MARS

33.203 GAL .05 AZL 87.70 HCA 233.39 SMA 189.32 ECC .22239 INC 2.3041 vl ]0.271

24.076 GAP -11.67 AZP 91.37 TAL .29 TAp 233.68 RCA 147.18 APO 231.46 V2 26.428

87.11 ZAp 34.16 ETS 169.36 ZAE 53.70 ETE 174.89 ZAC 80.15 ETC 256.60 CLP 33.62

DLA 24.87 RAL 184.93 RAD 6567.4 VEL 11.473 pTH 1.99 VHp 5.182 DpA -2.14 RAp 172.55 ECC 1.1687

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2984.50 -28.06 95.30 43.89 86.07 14 41 25 2384.5 -28.31 86.63

3793.46 -12.69 148.90 39.59 64.47 10 30 29 3193.5 -16.03 141.81

2650.12 -29.86 70.80 43.98 88.60 16 19 33 2050.1 -29.74 61.99

3603.08 -11.09 134.08 38.76 62.06 11 46 16 3003.1 -14.74 127.20

2302.98 -33.92 44.30 43.85 94.30 18 4 43 1703.0 -32.93 ]5.21

3522.98 -7.59 125.92 36.66 56.57 12 10 28 2923.0 -11.94 119.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

80T13698.2 6GR 667.4 SG3 669.0 ST 4580.6 SR 508.0 SS 649.5

RRT .6705 RRF .6448 RTF .9608 CRT .9962 CR8 -.8796 CST -.8613

80813714.3 R23 -.0003 R13 .9608 LSA 4642.5 MSA 328.0 SSA 38,5

S0113705.5 SG2 494.9 THA 1.87 EL1 4608.5 EL2 44.1 ALF 6.31

2262



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE DEC 19 1964 FLIGHT TIME 372.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 20T.16 LAP -1.85

RC 324.853 GL 24.25

PLANETOCENYRIC CONIC

C3 10.226 _HL 3.198

LMCH AZMTH LNCH TIME

gO.O0 14 15 20

90.00 9 35 17

100.00 15 55 58

100.00 10 37 23

110.00 17 4Z 28

110.00 11 • 19

DIFFERENTIAL CORRECTIONS

TOE 2.4080 1WA 1.5594 TC-19.9731BAU 2.7306

ROE .2743 RRA .ZOI$ RC3:-.3057 FAU .12316

FOE .5390 FRA 1.6677 FC-10.4291 9SP 46262

BOE 2.4236 BRA 1.5724 8C319.9734 FSP 2116

DISTANCE 803.300 EARTH TO MARS

LOt. 87.13 VL 33.211 GAL -,11 AZL 87.73 HCA 234.65 SMA 18g.47 ECC .22321 INC 2.Z660 vl 50.271

LOP 321.77 Vp 24.100 GAP -11.75 AZP 91.31TAL 359,41 TAp 234.06 RCA 147.18 APO 231.76 V2 26.A39

GP -6.27 ZAL 88.78 ZAp 55.58 ET$ 169.40 ZAE 52.84 ETE 174.89 ZAC 80.A7 ETC 256.55 CLP 33.06

DLA 25.79 RAL 186.40 RAD 8567.4 VEL 11.472 pTH 1.g9 VHp 5.248 DpA -2.27 RAp 173.27 ECC 1.1683

L-I TIME INJ LAT INJ LoAqG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LCHNG

2922.12 -28.27 90.75 45.01 88.54 15 4 2 2322.1 -28.20 82.09

3854.82 -10.87 152.48 40,43 63.69 10 59 32 3254.8 -14.32 145.50

2597.60 -29.89 66.91 45.02 90.65 18 ]9 13 1997.8 -29.48 58.13

3854.37 -9.43 137.00 39.67 61.50 11 38 17 3054.4 -13.17 150.20

2264.47 -33.68 41.32 44.75 96.25 18 20 13 1664.5 -52.4A 32.31

3580.47 -6.18 127.90 3T.69 56.31 12 6 40 2960.5 -10.57 121.56

MID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

SG715823.9 3GAR 659.7 SG3 647.0 ST 4427.4 SR 505.5 SS 630.4

RRT .6364 RRF .8207 RTF .9595 CRT .9968 CRS -.8419 CST -.8553

98813839.6 R23 .0094 R13 .9595 LSA 4487.2 MSA 344.2 SSA 39.1

S8113830.3 SGZ 50?.5 THA 1.75 ELI 4456.0 ELZ 40.0 ALF 6.49

LAUNCH DATE DEC 19 1984 FLIGHT TIME 374.00 ARRIVAL DATE DEC 28 1965

HELIOCENTR|C CONIC

RL 147.18 LAL -.00

RP 207.08 LAP -1.85

RC 325.671GL 23.84

PLANET(_ENTRIC CONIC

C3 10.217 VML 3.196

LNCH AZHYH LNCH TIME

90.00 14 37 17

90.00 9 25 10

100.00 16 15 Z9

100.00 10 29 $9

110.00 17 58 17

110.00 11 3 20

DIFFERENTIAL CCRRECTIONS

TOE 2.2863 TRA 1.7371 TC-20.1761 BAU 2.7563

ROE .2705 RRA .2023 RC3 -.2636 FAu .11798

FOE .4316 FRA 1.6814 FC3-9.9967 BSP 48692

80E 2.3022 8RA 1.7488 BC320.1778 FSP 2019

DISTANCE 807.691 EARTH TO MARS

LOL 67.13 VL 33.220 GAL -.27 AZL 87.77 HCA 235.92 SMA 189.62 ECC .22386 INC 2.2289 vl 30.271

LOP 32}.03 Vp 24.122 GAP -11.82 AZP 91.25 TAL 358.52 TAp 234.43 RCA 147.17 APO 232.06 V2 26.449

-6.10 zAL 90.48 ZAP 33.02 ETS 169.45 ZAE 51.98 ETE 174.89 ZkC 80.79 ETC 256.50 CLP 32.52

DLA 22.69 RAL 187.88 RAD 6567.4 VEL 11.472 PTH 1.99 VHp 5.316 DpA -2.41 RAp 173.99 ECC 1.1682

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH IHJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2865.$8 -28.31 86.60 46.12 90.42 15 25 Z 2265.4 -27.96 77.96

3911.27 -9.14 155.73 41.38 65.08 10 30 21 3311.3 -12.68 148.84

2548.73 -29.79 63.26 46.08 92.57 18 57 58 1948.7 -29.12 54.52

3703.15 -7.84 139.74 40.68 61.06 11 31ZZ 3103.1 -11.64 133.01

2227.10 -33.36 38.45 45.69 97.92 18 35 24 1627.1 -31.91 29.52

3597.34 -4.78 129.86 38.80 56.11 12 3 17 2997.5 -9.20 123.55

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

$G713948.3 SGR 646.6 SG3 623.7 ST 4238.9 SR 499.1 59 580.1

RRT .6085 RRF .5862 RTF .9596 CRT .9967 CRS -.7799 CST -.7913

$8813963.2 R23 .OOl9 R13 .9596 LSA 4292.8 MSA 352.9 SSA 39.6

S8113953.8 SG2 512.9 THA 1.62 ELI 4268.0 EL2 40.3 ALF 6.69

LAUNCH DATE DEC 19 1964 FLIGH• 11H( 376.00 ARRIVAL DATE DEC 30 1965

HELIOCENTR|C CONIC

RL 147.18 LAL -.00 LOL 87.13 VL

RP 207.00 LAp -1.84 LOP 324.30 VP

RC 526.503 GL 23.42 GP -5.93 ZAL

PLANETOCENTRIC CONIC

C3 10.229 VHk 3.198

LNCH AZMTH LNCH TIME

90.00 14 57 59

90.00 9 16 24

100.00 16 34 16

100.00 10 22 48

110.00 18 13 50

110,00 10 59 43

DIFFEREMTIAL CCRRECTION9

TOE 2.1644 TRA 1.9288 TC-20.3319 6AU 2.780T

ROE .2678 RRA .2039 RC3 -.2216 FAU .11284

FOE .332T FRA 1.7075 FC3-9.5330 8SP 49160

80E 2.1809 BRA 1.9393 8C320.3331FSP 1943

DISTANCE 812.081 EAR•H TO NARS

33.228 GAL *.44 AZL 67.81HCA 237.18 SMA 169.77 ECC .22455 INC 2.1930 vl 30.271

24.144 GAP -11.90 AZP 91.19 TAL 357.61 TAp 234.79 RCA 147.15 APO 232.38 V2 26.459

92.22 ZAP 52.47 ETS 169.48 ZA[ 51.14 ETE 174.89 ZkC 81.11ETC 256.45 CLP 31.99

DLA 21.57 RAL 189.38 RAD 6567.4 VEL 11.473 pTH 1.9g VHp 5.384 DpA -2.57 RAp 174.72 ECC 1.1684

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 L(_MG

2812.71 -28.23 82.75 47.24 92.55 15 44 52 2212.7 -27.60 74.14

3964.41 -7.49 158.76 42.43 62.61 10 22 28 3364.4 -11.11 151.95

2502.24 -29.60 59.82 47.15 94.37 17 15 58 1902.2 -28.68 51.14

3750.11 -6.28 142.36 41.78 60.72 11 25 18 3150.1 -10.14 135.69

2190.77 -32.99 35.68 46.67 99.52 18 50 20 1590.8 -31.32 26.85

3634.34 -3.38 131.79 3g.98 55.96 12 0 18 3034.3 -7.82 125.52

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14070.7 SGR 836.0 SG3 600.8 ST 4053.1SR 494.0 SS 542.9

RRT .5769 RRF .5521RTF .9590 CRT .9954 CRS -.6988 CST -.7360

68814085.0 R23 -.0023 RI3 .9590 LSA 4102.5 MSA 566.9 SSA 40.1

S8114075.3 SG2 519.3 THA 1.50 EL1 4082.9 EL2 47.1ALF 6.92

LAUNCH DATE DEC 19 1964 FLIGHT TIME 376.D0 ARRIVAL DATE JAN 1 1966

HELIO(ENTR|C CONIC DISTANCE 816.471 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 33.236 GAL -.61AZi_ 87.84 HCA 258.45 SHA 189.92 ECC .22528 INC 2.1579 vl 30.271

RP 208.93 LAp -1.84 LOP 325.56 VP 24.164 GAP -11.96 AZP 91.13 TAL 356.69 TAp 235.14 RCA 147.13 APO 232.70 V2 26.467

RC 327.330 GL 23.00 GP -5.78 ZAL 93.98 ZAP 31.94 ET8 169.52 ZAE 50.31 ETE 174.89 ZAC 81.42 ETC 256.40 CLP 31.47

PLANETOCENTRIC CONIC

C3 10.262 VHL 3.203 DLA 20.43 RAL 190.89 RAD 6567.4 VEL 11.474 pTH 1.99 VHP 5.453 DpA -2.74 RAp 175.46 ECC 1.1689

LNCH AZMTM LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

90.00 15 17 46 2763.18 -28.04 79.14 48.38 94.15 16 3 49 2183.2 -27.17 70.58

90.00 9 8 39 4015.20 -5.89 161.64 43.58 62.25 10 15 34 3415.2 -9.56 154.88

100.00 16 52 26 2457.87 -29.33 56.55 48.25 96.07 17 33 24 1857.9 -28.18 47.94

100.00 10 16 39 3795.74 -4.76 144.88 42.95 60.45 11 19 55 3193.7 -8.66 138.27

110.00 18 29 7 2155.59 -32.56 33.01 47.68 101.05 19 5 3 1555.4 -30.89 24.29

110.00 10 56 27 3670.98 -1.98 133.70 41.23 55.87 11 57 38 3071.0 -6.45 127.46

DIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0383 TRA 2.1239 TC-20.4394 BAU 2.8042 SGT14194.7 SGR 826.7 SG3 576.0 ST 3863.6 SR 490.4 SS 516.1

ROE .2862 RRA .2049 RC3 -.1787 FAU .10691 RRT .5423 RRF .5168 RTF .9583 CRT .9923 CRS -.6054 CDT -.6777

FDE .244g FRA 1.7270 FC3-9.0194 BSP 49601 S8814198.6 R23 -.0043 R13 .9583 LSA 3909.g MSA 381.1 SSA 40.5

BDE 2.0558 BRA 2.1337 BC320.4402 FSP 1869 S8114188.8 $82 526.4 THA 1.37 EL1 38g4.2 EL2 60.3 ALF 7.18

2263



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNC_ CATE DEC 19 1964 FLIGHT TIME 380.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC COIN IC

RL 147.18 LAL ~.00

RP 206.86 LAP -1.83

RC 328.152 GL Z2.56

PLANETOCENTRIC CONIC

C3 10.315 VHL 3.212

LNCH AZNTM LNCH TIME

90.00 15 36 48

90.00 9 1 43

100.00 17 10 6

100.00 10 11 6

110,00 18 44 12

110.00 10 53 29

DIFFERENTIAL CORRECTIONS

TOE 1.9116 TRA 2.328§ TC-20.3088 BAU 2.8282

RDE .2655 RRA .2057 RC3 -.1394 FAU .10169

FDE .1645 FRA 1.7448 FC3-8.5352 8SP 50067

806 1.9300 BRA 2.3376 BC320.5093 F_P 1795

DISTANCE 820.860 EARTH TO MARS

LOL 87.13 VL 33.245 GAL -.78 AZL 87.88 HCA 259.71 SMA 190.07 ECC .22606 INC 2.1238 vt 30.271

LOP 326,83 VP 24.184 GAp -12.06 AZP 91,07 TAL 355.75 TAp 235.47 RCA 147.10 APO 233.04 V2 26.474

GP -5.64 ZAL 95.78 ZAp 31.42 ETS 169.55 ZAE 49.49 ETE 174.89 ZAC 81.72 ETC 256.35 CLP 30.96

DLA 19.28 RAL 192.40 RAD 6567.4 VEL 11.476 pTH 1.99 VHp 5.523 OpA -2.92 RAp 176.21ECC t.1698

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2716.19 -27.76 75.73 49.55 95.84 16 22 4 2116.2 -26.66 67.24

4064.27 -4.33 164.40 44.80 61.99 10 9 27 3464.3 -8.04 157.69

2415.31 -28.98 53.43 49.38 97.67 17 50 21 1815.3 -27.61 44.90

3840.38 -3.25 147.35 44.21 60.27 11 15 6 3240.4 -7.19 140.77

2120.91 -32.08 30.44 48.74 102.50 19 19 33 1520.9 -30.02 21.82

3707.35 -.58 135.61 42.54 55.82 11 55 17 3107.5 -5.06 129.39

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGTI4301.7 SGR 619.3 SG3 553.3 ST 3678.2 SR 487.9 SS 498.6

RRT .5087 RRF .4820 RTF .9579 CRT .9867 CRS -.5000 CST -.6172

8GB14315.1 R23 -.0069 R13 .9579 LSA 3722.4 MSA 397.5 SSA 40.7

8Gl14305.2 SG2 533.1 THA 1.26 ELI 3709.6 EL2 78.8 ALF 7.46

LALRqCH DATE DEC 19 1964 FLIGHT TIME 382.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC C_IC

RL 147.18 LAL -.00 LOt. 87.13 VL

RP 206.61 LAP -1.83 LOP 328.10 VP

RC 328.970 GL 22.10 GP -5.50 ZAL

PLANETOCENTRIC CONIC

C3 10,390 VHL 3.223 OLA

LNCH AZNTH LNCH TIME L-| TIME INJ LAT

90.00 13 35 13 2671.34 -27.41

90.00 8 55 27 4112.05 -2.80

100.00 17 27 19 2374.35 -28.57

100.00 10 6 2 3884.27 -1.77

110.00 18 59 4 2087.29 -31.55

110.00 10 50 47 3744.10 .81

DIFFERENTIAL CORRECTIONS

TDE 1.7821TRA 2.5413 TC-20.5241 8AU 2.8510

ROE .2655 RRA .2061RC3 -.1004 FAU .09626

FDE .0859 FRA 1.7588 FC3-8.0209 BSP 50508

BDE 1.8017 BRA 2.5496 BC320.5243 FSP 1720

DISTANCE 825.246 EARTH TO MARS

33.253 GAL -.96 AZL 87.91HCA 240.98 SMA 190.22 ECC .22687 INC 2.0906 vl 30.271

24.203 GAp -12.14 AZP 91.01TAL 354.81 TAp 235.79 RCA 147.07 Apo 233.38 V2 26.480

97.60 ZAP 30.91ET$ 169.58 ZAE 48.68 ETE 174.88 ZAC 82.02 ETC 256.30 CLP 30.47

16.12 RAL 193.93 RAD 6567.4 VEL 11.479 PTH 2.00 VHp 5.594 DpA -3.12 RAp 176.97 ECC 1.1710

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.50 50.74 97.42 16 39 44 2071.3 -26.09 64.08

167.07 46.11 61.81 10 3 59 3512.0 -6.55 160.40

50.46 50.55 99.19 18 6 53 1774.3 -27.00 42.01

149.76 45.54 60.16 11 10 47 3284.3 -5.73 143.21

27.95 49.85 103.88 19 33 51 1487.3 -29.32 19.46

137.51 48.92 55.83 11 53 11 3144.1 -3.67 131.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T14411.5 8GR 612.7 SG3 529.7 ST 3496.3 SR 485.9 $5 488.4

RRT .4737 RRF .4458 RTF .9568 CRT .9774 CRS -.3798 CST -.5526

5G814424.5 R23 -.0092 R13 .9568 LSA 3538.8 MSA 417.4 SSA 40.8

9G114414.4 $G2 539.5 THA 1.16 EL1 3528.5 EL2 101.7 ALF 7.74

LAUNCH DATE DEC 19 1964 FLIGHT TIME 384.00 ARRIVAL DATE JAN 7 1966

HELIOCENTRIC CONIC DISTANCE 829.631 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 33.262 GAL -1.14 AZL 87.94 HCA 242.25 SMA 190.38 ECC .22774 INC 2.0581 vl 30,271

RP 206.77 LAP -1.82 LOP 329.37 VP 24.220 GAp -12.22 AZP 90.96 TAL 353.85 TAp 236.10 RCA 147.02 APO 233.73 V2 26.486

RC 329.764 GL 21.64 GP -5.36 ZAL 99.43 ZAP 30,42 ETS 169.60 ZAE 47.88 ETE 174.88 ZAC 82.32 ETC 256.26 CLP 29.98

FLANETOCENTRIC CONIC

C3 10.488 VML 3.239 OLA 16.94 RAL 195.46 RAO 6567.4 VEL 11.484 pTH 2.00 VHp 5.666 OpA -3.32 RAp 177.74 ECC 1.1726

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]N3 TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 13 7 2628.37 -26.99 69.42 51.97 98.91 16 56 55 2028.4 -25.48 61.08

90.00 8 49 45 4156.82 -1.29 169.68 47.49 61.71 9 59 4 3558.8 -5.06 163.04

100.00 17 44 8 2334.84 -28.11 47.61 51.76 100.62 18 23 3 1734.8 -26.35 39.25

100.00 10 1 25 3927.59 -.30 152.13 46.94 60.11 11 6 53 3327.6 -4.27 145.60

110.00 19 13 44 2054.53 -30.99 25.56 51.00 105.20 19 47 58 1454.5 -28.60 17.18

110.00 10 48 19 3780.66 2.21 139.42 45.37 55.88 11 51 19 3180.7 -2.28 133.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6494 TRA 2.7596 TC-20.5029 BAU 2.8750 SGT14523.2 SGR 607.5 SG3 507.0 ST 3319.3 SR 484.9 SS 485.9

RDE .2663 RRA .2061RC3 -.0641FAU .09113 RRT .4889 RRF .4098 RTF .9559 CRT .9634 CRS -.2581CST -.4960

FDE .0142 FRA 1.7688 FC3-7.5222 BSP 50961 9G814535.9 R23 -.0114 R13 .9559 LSA 3360.7 MSA 439.3 $SA 40.7

BDE 1.6707 BRA 2.7673 BC320.5030 FSP 1651 $6114525.6 SG2 545.8 THA 1.05 ELi 3352.0 EL2 128.7 ALF 8.02

LAUNCH DATE DEC 19 i964 FLIGHT TIME 386.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 206.73 LAp -1.81

RC 330.393 GL 21.17

flLANETOCENTRIC CONIC

C3 10.611 VHL 3.257

LNCH AZMTH LNCH TIME

90.00 16 SO 33

90.00 8 44 32

100.00 18 0 36

100.00 9 37 10

110.00 19 28 12

110.00 10 46 4

DIFFERENTIAL CCRREETIONS

TDE 1._147 TRA 2,9859 TC-20.4318 8AU 2.8984

RDE .2680 RRA .2056 RCS -.0294 FAU .08601

FOE -.0516 FRA 1.7729 FC3-7.0172 BSP 51383

BDE 1.5382 BRA 2.9930 BC320.4318 FSP 1577

DISTANCE 834.012 EARTH TO MARS

LOt. 87.13 VL 33.270 GAL -1.32 AZL 87.97 HCA 243.52 SMA 190.53 ECC .22865 INC 2.0264 vl 30.271

LOP 330.64 VP 24.236 GAP -12.30 AZP 90.90 TAL 352.88 TAp 236.40 RCA 146.97 APO 234.10 V2 26.490

GP -5.24 ZAL 101.29 ZAp _.93 ETS 169.63 ZAE 47.10 ETE 174.87 ZAC 82.62 ETC 256.21CLP 29.51

OLA 15.76 RAL 196.99 RAD 6567.4 VEL 11.489 PTH 2.00 VHp 5.739 DpA -3.54 RAp 178.51ECC 1.1746

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2587.08 -26.52 66.49 53.24 100.31 17 13 40 1987.1 -24.83 58.23

4204.82 .19 172.25 48.94 61.68 9 54 37 3604.8 -3.59 165.62

2296.68 -27.60 44.89 53.00 101.96 18 38 53 1696.7 -25.67 36.62

3970.45 1,15 154.49 48.40 60.13 11 3 20 3370.5 -2.83 147.96

2022.62 -30.40 23.27 52.19 106.44 20 1 54 1422.6 -27.85 15.00

3817.28 3.61 141.34 46.87 55.98 11 49 41 3217.3 -.88 135.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT14630.9 9GR 603.2 SG3 484.2 ST 3152.4 8R 484.7 SS 488.8

RRT .4086 RRF .3735 RTF .9549 CRT .9429 CRS -.1400 CST -.4519

8G814643.3 R23 -.0136 RI3 .9549 LSA 3193.0 NSA 463.1 SSA 40.3

5G114632.9 862 551.8 THA .95 ELI 3185.4 EL2 159.8 ALF 8.27
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JilL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 19 1964 FLIGHT T]_ 388.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RF 206.70 LAP -1.81

RC 331.403 GL Z0.68

PLANEYOCENTRIC CONIC

C3 10.739 VHL 3.280

LNCH AZMTH LHCH TIME

90.00 16 47 35

90.00 8 39 43

100.00 18 16 45

100.00 9 53 15

110.00 19 42 29

110.00 10 44 1

DIFFERENTIAL CORRECTIONS

TOE 1.3785 TRA 3.2200 TC-20.3129 BAU 2.9216

RDE .2705 RRA .2049 RC3 .OOSO FAU .08108

FDE -.1122 FRA 1.7760 FC3-6.5226 BSP 51827

BDE 1.4048 BRA 3.2266 BC320.3129 FSP 1510

DISTANCE 858.391 EARTH TO MARS

LOL 87.13 VL 33.279 GAL -1.51AZL 88.00 HCA 244,79 SHA 190.69 ECC .22961 INC 1.9954 vl 50.271

LOP 331.91VP 24.252 GAp -12.38 AZP 90.85 TAL 351.90 TAp 236.68 RCA 146.90 APO 234.47 V2 26.493

GP -5.12 ZAL 103.16 ZAp 29.46 ETS 189.65 ZAE 46.32 EYE 174.86 ZAC 82.91ETC 256.17 CLP 29.05

DLA 14.57 RAL 198.52 RAD 6567.4 VEL 11.496 PTH 2.00 VHp 5.813 DPA -3.76 RAp 179.29 ECC 1.1771

L-I TIME INJ LAY |NJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2547.34 -26.01 63.69 54.55 101.62 17 30 3 1947.3 -24.14 55.52

4250.18 1.66 174.78 50,45 61.73 9 50 33 3650.2 -2.13 168.15

2259.80 -27.05 42.29 54.29 103.23 18 54 25 1659.8 -24.96 34.11

4012.96 2.59 156.82 49.93 60.21 11 0 8 3413.0 -1.39 150.30

1991.57 -29.78 21.06 53.44 107.61 20 15 AO 1391.6 -27.09 12.91

3833.95 5.00 143.26 48.43 56.14 11 48 15 3253.9 .52 137.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714735.7 SGR 600.1 SG3 462.2 ST 2999.7 SR 485.4 SS 497.1

RRT .3688 RRF .3378 RTF .9536 CRT .9143 CRS -.0293 CST -.4231

SG814747.9 R23 -.0155 R13 .9536 LSA 3039.6 HSA 489.7 SSA 40.2

S6114737.3 SG2 557.7 THA .86 EL1 3032.5 EL2 194.4 ALF 8.45

LAUNCH DATE DEC 19 1964 FLIGHT TIME 390.00 ARRIVAL DATE JAN 13 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 206.68 LAP -1.80

RC 332.208 ;L 20.19

PLANETOCENTRIC CONIC

CS 10.933 VML 3.306

LNCH A ZMTH LNCH TIME

90.00 17 4 13

90.00 8 33 16

100.00 18 32 36

100.00 9 49 37

110.00 19 56 34

110.00 10 42 8

DIFFERENTIAL C(_RECTIONS

TOE 1.2406 TRA 3.4817 TC-20.1525 BAU 2.9455

ROE .2738 RRA .2058 RCS .0330 FAU .07627

FOE -.1679 FRA 1.7748 FC3-6.0394 BSP 52264

8DE 1.2705 BRA 3.4677 BC320.1325 FSP 1440

DISTANCE 842.766 EARTH TO MARS

LOt- 87.13 VL 33.287 GAL -1.70 AZL 88.03 HCA 246.05 SMA 190.84 ECC .23062 INC 1.9650 vl 30.271

LOP 333.17 VP 24.266 GAP -12.47 AZP 90.80 TAt. 350.90 TAp 236.96 RCA 146.83 APO 234.85 V2 26.495

GP -5.00 ZAL 105.03 ZAP 29.00 ET$ 169.66 ZAE 43.56 EYE 174.85 ZAC 83.20 ETC 256.13 CLP 28.60

DLA 13.38 RAL 200.05 RAO 6367.4 VEL 11.503 PTH 2.00 VHp 5.888 DpA -4.00 RAp 180.08 ECC 1.1799

L-| TIME INJ LAY INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ Z LONG

2309.04 -25.45 61.03 55.90 102.85 17 46 4 1909.0 -23.43 52.94

4293.04 3.10 177.28 32.03 61.84 9 46 51 3695.0 -.69 170.65

2224.15 -26.47 39.80 55.62 104.42 19 9 40 1624.1 -24.23 31.71

4033.17 4.02 139.14 51.52 60.35 10 57 12 3455.2 .OA 152.61

1961.40 -29.14 18.94 54.73 108.71 20 29 15 1361.A -26.31 10.91

3890.68 6.39 145.20 50.05 56.35 11 46 59 3290.7 1.93 138.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14840.5 SGR 597.7 SG3 440.8 ST 2864.2 SR 486.8 SS 508.3

RRT .3345 RRF .3024 RTF .9521 CRT .8759 CRS .0717 CST -.AII2

64"_148§2.6 R23 -.0175 R13 .9521 LSA 2903.3 MSA 517.9 SSA 39.6

SG114841.9 SG2 563.3 THA .77 ELI 2895.9 ELI 232.3 ALF 8.52

LAUNCH DAYE DEC 19 1964 FLIGHT TIME 392.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC DISTANCE 847.137

RL 147.18 LAL -.00 LOL 87.13 VL 33.296 GAL -1.90 AZL 88.06 HCA 247.32 SMA

RP 206.67 LAP -1.79 LOP 334.44 VP 24.279 GAp -12.56 AZP 90.75 TAL 5A9.90 TAp

RC 333.009 GL 19.68 GP -4.89 ZAL 106.91 ZAp 28.54 ET$ 169.68 ZAE 44.80 ETE

PLANETOCENTRIC CONIC

C3 11.134 VHL 3.337 DLA 12.19 RAL 201.58 RAD 6567.4 VEL 11.512 pTH 2.01VHp 5.96A DPA

LNCH AZMTH LNCH TIME L-I TIH[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 20 34 2A72.14 -24.87 58.48 57.29 103.99 18 1 46

90.00 8 31 9 4539.46 A.53 179.77 53.67 62.02 9 43 28

100.00 18 48 9 2189.70 -25.86 37.42 57.00 105.53 19 24 38

100.00 9 46 15 4097.13 5.43 161.46 53.17 60.56 10 54 32

110.00 20 10 28 1R_2,1_ -28oa9 !6.92 56_06 |n9.75 20 A2 An

110.00 10 40 26 3927.47 7.78 147.15 51.73 56.61 11 45 53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.1023 TRA 3.7123 TC-19.9420 BAU 2.9685 SGT14940.9 $GR 596.3 SG3 419.4

ROE .2779 RRA .2023 RC3 .0613 FAU .07145 RRT .3003 RRF .2679 RTF .9503

FOE -.2176 FRA 1.7707 FC3-5.3352 BSP 52713 SGI814952.7 R23 -.0188 R13 .9503

BOE 1.1368 BRA 3.7178 8C319.9421 FSP 1376 S6114941.9 SG2 568.8 THA .69

EARTH TO MARS

191.00 ECC .23168 INC 1.9352 vl 30.271

237.22 RCA 146.75 Apo 235.25 V2 26.497

IT4.84 ZAC 83.49 ETC 256.09 CLP 28.16

-4.25 RAp 180.88 ECC 1.1832

PO CST TIM INJ 2 LAT INJ 2 LONG

1872.1 -22.70 50.48

5739.5 .75 173.13

1589.7 -23.48 29.43

3497.1 1.47 154.92

1332:1 -_,53 Ro99

3327.5 3.33 140.88

ORBIT DETERMINATION ACCURACY

ST 2751.2 SR 488.9 SS 521.1

CRT .8261CRS .1596 CST -.4180

LSA 2789.3 NSA 546.3 SSA 39.0

EL1 2781.0 EL2 272.6 ALF 8.43

LAUNCH DATE DEC 19 1964 FLIGHT TIME 394.00 ARRIVAL DATE JAM 17 1966

HELIOCENTRIC COlIC DISTANCE 851.502 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 33.305 GAL -2.09 AZL 88.09 HCA 248.59 SNA 191.16 ECC .23280 INC 1.9059 vl 30.271

RP 206.67 LAP -1.77 LOP 333.71Vp 24.291 GAP -12.65 AZP 90.70 TAL 348.88 TAp 237.47 RCA 146.66 Apo 235.66 V2 26.497

RC 333.807 GL 19.17 GP -4.79 ZAL 108.80 ZAP 28.10 ETS 169.69 2AE 44.06 ETE 174.83 ZAC 83.78 ETC 256.05 CLP 27.73

PLAMETOCENTRIC CONIC

C3 11.365 VHt. 3.371DLA 11.00 RAL 203.10 RAD 6567.4 VEL 11.522 pTH 2.01VHp 6.041DPA -4.50 RAp 181.69 ECC 1.1870

LNCH AZMTH LNCH TIME L-| TIME INJ LAY INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PC) CST TIM ]NJ 2 LAY INJ 2 LONG

90.00 17 36 34 2436.58 -24.26 56.05 58.72 105.05 18 17 10 1836.6 -21.96 48.14

90.00 8 27 18 4383.50 5.93 182.25 55.36 62.26 9 40 22 3783.5 2.17 175.59

100.00 19 5 25 2156.44 -25.24 35.14 58.42 106.57 19 39 22 1556.A -22.73 27.25

100.00 9 43 8 4138.86 6.82 163.76 54.88 60.83 10 52 7 3538.9 2.88 157.21

110.00 20 24 10 1903.77 -27.82 14.98 57.44 110.72 20 55 54 1303.8 -24.75 7.16

110.00 10 38 52 3964.30 9.15 149.11 53.46 56.92 11 44 57 3364.3 4.73 142.81

DIFFERENTIAL C.CRRECTZON$ MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9618 TRA 3.9687 TC-19.6958 BAU 2.9926 SGT15046.3 SGR 595.5 $G3 398.6 ST 2660.9 SR 491.6 SS 534.2

ROE .2827 RRA .2003 RC3 .0869 FAU .06686 RRT .2669 RRF .2333 RTF .9484 CRT .7638 CRS .2389 C$T -.4385

FOE -.2635 FRA 1.7608 FCS-5.0930 BSP 53133 SGI815053.1 R23 -.0210 R13 .9484 LSA 2697.5 HSA 574.2 9gA 38.2

BOE 1.0023 8RA 3.9738 BC319.6960 FSP 1313 S6115042.1SG2 573.8 THA .61 EL1 2687.6 EL2 314.1ALF 8.14
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL !o 1964)

LAUNCH DATE DEC 19 1964 FLIGHT TIME 396.00 ARRIVAL DATE JAN 19 1966

HELIOCENTRIC CONIC DISTANCE 855.863 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 35.313 GAL -2.30 AZL 88.12 HCA 249.86 SMA 191.31 ECC .23397 INC 1.8772 vl 30.271

RP 206.68 LAP -1.76 LOP 336.98 VP 24.302 GAp -12.74 AZP 90.65 TAL 347.84 TAp 237.71 RCA 146.55 APO 236.08 v2 26.496

RC 334.801 GL 18.65 GP -4.69 ZAL 110.68 ZAp 27.67 [TS 169.70 ZA[ 43.32 [TE 174.82 ZAC 84.06 ETC 256.02 CLP 27.31

PLANETOCENTRIC CONIC

C3 11.626 VHL 3.410 DLA 9.82 RAL 204.62 RAD 6567.4 VEL 11.533 PTH 2.01VHp 6.119 DpA -4.76 RAp 182.50 ECC 1.1913

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 52 14 2402.33 -23.64 53.74 60.19 106.06 18 32 17 1802.3 -21.21 45.91

90.00 8 23 43 4427.20 7.30 184.72 57.12 62.57 9 37 30 3827.2 3.57 178.0]

100.00 19 18 25 2124.37 -24.60 32.98 59.88 107.54 19 53 50 1524.4 -21.97 25.17

100.00 9 40 13 4180.39 8.19 166.10 56.64 61.15 10 49 53 3580.4 4.28 159.50

110.00 20 37 40 1876.37 -27.15 13.14 58.87 111.62 21 8 57 1276.4 -23.96 5.42

110.00 10 37 27 4001.16 10.51 151.10 55.24 57.28 11 44 8 3401.2 6.13 144.75

DIFFERENTIAL CCRRECTIO_S MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8207 TRA 4.2332 TC-19.4075 8AU 3.0166 SG715138.7 8GR 595.2 SG3 378.0 ST 2598.0 sR 494.9 88 547.1

ROE .2883 RRA .1979 RC3 .1106 FAU .06226 RRT .2338 RRF .1994 RTF .9460 CRT .6894 CRS .3084 CST -.4713

FOE -.3030 FRA 1.7473 FC3-4.6363 9SP 53554 $G815150.4 R23 -.0228 R13 .9460 LSA 2633.0 MSA 599.9 8SA 37.3

BOE .8698 BRA 4.2379 8C319.4078 FSP 1250 S6115139.3 862 578.7 THA .53 ELI 26Z0.8 EL2 335.4 ALF 7.62

LAUNCH DATE DEC 19 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN 21 1966

HELIOCENTRIC C_[C DISTANCE 860.218 EARTH TO MARS

RL 147.18 LAL -.00 LOt. 87.13 VL 33.522 GAL -2.50 AZL 88.15 HCA 251.15 SMA 191.47 ECC .23521 INC 1.8489 vl 30.271

RP 206.69 LAp -1.75 LOP 338.25 VP 24.512 GAp -12.85 AZP 90.60 TAL 546.80 TAp 237.93 RCA 146.44 APO 236.51 V2 26.494

RC 333.590 GL 18.13 GP -4.59 ZAL 112.55 ZAP 27.25 ETS 169.70 ZAE 42.60 [TE 174.80 ZAC 84.54 ETC 253.98 CLP 26.89

PLANETOCENTRIC CONIC

C3 11.919 VHL 3.452 DLA 8.65 RAL 206.12 RAD 6567.5 VEL 11.546 pTH 2.02 VHp 6.198 DpA -5.04 RAp 183.32 ECC 1.1962

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 7 57 2369.38 -23,00 51.53 61.71 106.99 18 47 6 1769.4 -20.46 43.78

90.00 8 20 21 4470.58 8.66 187.19 58.93 62.93 9 54 52 3870.6 4.96 180.46

100.00 19 55 9 2093.48 -25.95 30.91 61.38 108.44 20 8 3 1493.5 -21.21 23.19

100.00 9 37 30 4221.71 9.54 168.42 58.46 61.54 10 47 52 3621.7 5.66 161.78

110.00 20 50 59 1849,94 -26.47 11.58 60.54 112.46 21 21 49 1249.9 -23.19 3.75

110.00 10 36 10 4058.01 11.86 153.10 57.07 57.70 11 43 28 3438.0 7.51 146.70

DIFFERENTIAL C4_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8799 TRA 4.5064 TC-19.0850 BAU 3. 0413 $6715256.7 $GR 595.6 SG3 358.2 ST 2565.1 SR 498.8 88 558.3

ROE .2947 RRA .1952 RC3 .1315 FAU .05791 RRT .2021RRF .1665 RTF .9455 CRT .6048 CRS .3678 CST -.5136

FOE -.5409 FRA 1.7303 FC5-4.20610SP 53969 861815248.5 R25 -.0249 R13 .9435 LSA 2598.7 MSA 621.2 SSA 36.4

BDE .7410 BRA 4.5107 BC319.0854 FSP 1187 86115237.1 $62 583.5 THA .45 EL1 2583.2 EL2 394,5 ALF 6.87

LAUNCH DATE DEC 19 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 23 1966

HELIOCENTRIC CONIC DISTANCE 864.565 EARTH TO MAR S

RL 147.18 LAL -.00 LOL 87.13 VL 55.350 GAL -2.71 AZL 88.18 HCA 252.40 SMA 191.65 ECC .25650 INC 1.8210 vl 30.271

RP 206.72 LAP -1.74 LOP 539.52 VP 24.320 GAP -12.93 AZP 90.55 TAL 345.75 TAp 238.15 RCA 146.51 APO 236.96 V2 26.491

RC 336.176 GL 17.60 GP -4.50 ZAL 114.42 ZAp 26.84 ETS 169.71 ZAE 41.88 ETE 174.79 ZAC 84.62 ETC 255.95 CLP 26.49

PLANETOCENTRIC CONIC

C3 12.246 VHL 3.499 DLA 7.48 RAL 207.62 RAO 6567.5 VEL 11.560 pTH 2.02 VHp 6.278 DpA -5.31 RAp 184.15 ECC 1.2015

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 18 22 42 23]7.72 -22.55 49.44 65.26 107.85 19 1 39 1737.7 -19.70 41.76

90.00 8 17 13 4515.66 9.98 189.65 60.79 63.36 9 32 26 3913,7 6.33 182.89

100.00 19 47 38 2063.78 -25.29 28.95 62.91 109.28 20 22 1 1463.8 -20.45 21.30

100.00 9 34 58 4262.84 10.86 170.76 60.33 61.98 10 46 0 3662.8 7.05 164.07

110.00 21 4 5 1824.55 -25.80 9.71 61,84 115.25 21 54 29 1224.5 -22.43 2.18

110.00 10 35 0 4074.85 15.19 155.12 58.96 58.18 11 42 55 3474.8 8.89 148.67

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5382 TRA 4.7857 TC-18.7289 9AU 3.0663 86115351.5 SGR 596.4 SG3 358.6 ST 2559.7 SR 503.2 $8 567.9

ROE .3018 RRA .1920 RC5 .1505 FAU .05357 RRT .1706 RRF .1341RTF .9404 CRT .5121CRS .4207 CST -.5597

FOE -.3731 FRA 1.7087 FC5-5.7870 9SP 54367 86815543.1 R25 -.0270 R15 .9404 LSA 2592.3 NSA 637.8 SSA 35.4

BO[ .6170 BRA 4.7696 8C518.7295 FSP 1127 86115551.8 SG2 587,7 THA .58 EL1 2573.0 ELZ 429.9 ALF 5.91

LAUJNCH DATE DEC 19 1964 FLIGHT TIME 402.00 ARRIVAL DATE JAN 25 1965

HELIOCENTRIC CONIC DISTANCE 868.906 EARTH TO MARS

RL 147.18 LAL -.00 L(_. 87.15 VL 55.539 GAL -2.95 AZL 88.21HCA 255.67 SMA 191.79 ECC .25786 INC 1.7935 vl 30.271

RP 206.75 LAp -1.72 LOP 540.79 VP 24.528 GAp -15.05 AZP 90.50 TAL 344.68 TAp 258.55 RCA 146.17 Apo 257.41 V2 26.488

RC 336.957 GL 17.07 GP -4.41 ZAL 116.27 ZAP 26.44 ETS 169.71 2AE 41.18 ETE 174.77 ZAC 84.90 ETC 255.93 CLP 26.10

PLANETOCENTRIC CONIC

C3 12.608 VHL 3.551DLA 6.33 RAL 209.10 RAD 6567.5 VEL 11.576 PTH 2.02 VHP 6.360 DpA -5.60 RAp 184.98 ECC 1.2075

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

90.00 18 37 29 2507,38 -21.71 47.44 64.85 108.54 19 15 57 1707.5 -18.96 59.85

90.00 8 14 15 4556.44 11.28 192.14 62.71 65.85 9 50 12 3956.4 7.67 185.32

100.00 20 1 50 2035.27 -22.64 27.08 64.49 110.06 20 35 46 1435.3 -19.70 19.52

100.00 9 52 55 4308.74 12.16 173.10 62.25 62.48 10 44 19 3703.7 8.38 166.35

110.00 21 16 58 1800.14 -25.13 8.13 65.39 113.97 21 46 58 1200.1 -21.68 .68

110.00 10 55 57 4111.63 14.50 157.17 60.89 58.70 11 42 28 5511.6 10.25 150.64

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3966 TRA 5.0738 TC-18.$419 BAU 3.0917 96T15425.0 SGR 597.7 $63 319.5 ST 2582.5 SR 508.0 88 575.1

RDE .5096 RRA .1884 RC5 .1671FAU .04956 RRT .1402 RRF .1027 RTF .9369 CRT .4155 CRS .4666 CST -.6070

FOE -.4006 FRA 1.6832 FC5-5.3891 8SP 54757 SGB|5456.6 R25 -.0292 R15 .9569 LSA 2614.7 MSA 648.5 SSA 34.3

BDE .5032 BRA 5.0773 BC518.5427 FSP 1066 S6115425.2 SG2 591.8 THA .51 EL1 2591.4 EL2 460.5 ALF 4.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 19 1964 FLIGHT TIRE 404.00 ARRIVAL DATE JAN 27 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 206.79 LAP -1.71

RC 337.733 GL 16.34

PLAN(TOCENTR1C CONIC

C3 13.007 YHL 3.606

LNCH AZNTH LNCN TIME L-I TIME INJ LAT

90.00 18 32 0 2278.22 -21.06

90.00 8 11 29 4398.92 12.34

IO0.00 20 13 4T 2007.96 -21.99

100.00 9 30 22 4344.42 13.43

110.00 21 29 59 1776.80 -24.48

llO.OO 10 33 0 4148.33 13.79

DIFFERENTIAL CORRECTIONS

TD( .2561TRA 5.3707 TC-17.9254 BAU S.1171

RDE .3182 RRA .1943 RC3 .1817 FAU .04521

FOE -.4243 FRA 1.6538 FC3-3.0093 BSP 35136

BOE .4084 BRA 5.3738 0C$17.1_.63 FSP 1009

DISTANCE 873.239 EARTH TO MARS

LOL 87.13 VL 33.348 GAL -3.14 AZL 88.23 HCA 254.g3 SMA 191.95 ECC .23g29 INC 1.7665 vt 30.271

LOP 342.06 VP 24.333 GAp -13.13 AZP 90.46 TAL 343.60 TAp 238.54 RCA 146.02 APO 237.89 vZ 26.483

GP -4.33 ZAL 118.10 ZAp 26.05 ET9 169.71 ZAE 40.48 ETE 174.75 ZAC 85.17 ETC 255.90 CLP 25.72

DLA 3.20 RAL 210.57 RAD 6367.3 VEL 11.593 pTH 2.03 VHp 6.443 DpA -5.89 RAP 185.82 ECC 1.2141

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

43.33 66.47 109.38 19 29 58 1678.2 -18.23 38.03

194.62 64.6? 64.40 9 28 7 3998.9 8.99 187.74

25.31 66.11 110.77 20 49 13 1408.0 -18.97 17.82

173.46 64.22 63.04 10 42 47 3744.4 9.71 168.64

6.63 64.97 114.64 21 39 16 1176.8 -20.95 359.26

139.23 62.87 59.20 11 42 8 3548.3 11.60 152.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

90T15515.8 SGR 599.3 SG3 300.9 ST 2631.0 SR 313.1 SS 380.0

RRT .1108 RRF .0721RTF .9327 CRT .3191CRS .5073 CST -.6513

SG813327.4 R23 -.0316 R13 .9327 LSA 2663.2 MSA 634.1 9SA 33.3

S0115515.9 SG2 593.6 THA .25 EL1 2636.3 EL2 485.3 ALF 3.69

LAUAqCH DATE DEC 19 1964 FLIGHT Tit( 406.00 ARRIVAL DATE JAN 29 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 206.84 LAp -1.69

RC 338.506 GL 16.00

PLANETOCENTRIC Coi_IC

C3 13.444 VHL 3.667

LNCH AZNTN LNCH 7II48

90.00 19 6 14

90.00 8 8 32

100.00 20 29 29

100.00 9 28 17

110.00 21 42 7

110.00 10 32 9

DIFFERENTIAL CORRECTIONS

TOE .1161TRA 5.6751 TC-17.4892 BAU 3.1437

ROE .3274 RRA .1799 RC3 .1942 FAU .04119

FOE -.4438 FRA 1.6203 FC3-2,6319 BSP 33517

80E .3474 BRA 5.6780 ec317.4903 FSP 950

DISTANCE 877.564 EARTH TO MARS

LOL 97.13 Vb 33_357 GAL -3.37 AZL 88.26 HCA 256.20 SMA 192.12 ECC .24078 INC 1.7397 Vl 30.271

LOP 343.33 VP 24.340 GAP -13.23 AZP g0.42 TAL 342.51 TAp 238.71 RCA 143.86 Apo 238.37 V2 26.477

GP -4.24 ZAL 119.92 ZAP 23.67 ETS 169.71 ZAE 39.79 ETE 174.72 ZAC 83.43 ETC 255.88 CLP 25.$4

DLA 4.08 RAt. 212.03 RAD 6367.3 VEL 11.512 PTH 2.03 VHp 6.527 DpA -6.19 RAp 186.67 ECC 1.2213

L-I TIME INJ LAT INJ LONG ]NJ RT ABE INJ AZMTH ]NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2250.38 -20.42 43.76 68.13 110.05 19 43 44 1650.4 -17.51 36.30

4641.09 13.77 197.11 66.68 65.01 9 26 13 4041.1 10.28 190.16

1981.85 -21.33 23.64 67.73 111.43 21 2 31 1381.9 -18.23 16.21

4384.85 14.66 177.82 66.23 63.66 10 41 22 3784.9 11.01 170.94

1734.54 -23.84 5.22 66.59 113.26 22 11 21 1154.5 -20.24 357.92

4184.93 17.05 161.32 64.90 39.91 11 41 34 3384.9 12.93 154.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1§606.6 9GR 601.2 SG3 282.7 ST 2700.9 SR 518.6 SS 581.7

RRT .0823 RRF .0423 RTF .9279 CRT .2261 CRS .5433 CST -.6919

Sr_815618.2 R23 -.0341 R13 .9279 LSA 2733.5 NSA 634.9 SSA 32.2

SG113606.7 SG2 599.2 THA .18 ELi 2703.3 EL2 304.7 ALF 2.38

LAUNCH DATE DEC 19 1964 FLIGHT TIME 408.00 ARRIVAL DATE JAN 31 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.DO

RP 206.90 LAP -1.67

RC 339.274 GL 13.47

PLANETOCENTRIC CON1C

CS 13.923 VHL 3.731

LNCH AZNTH LNCH TIME

90.00 19 20 11

90.00 8 6 24

100.00 20 42 53

100.00 9 26 21

110.00 21 54 21

110.00 10 31 24

DIFFERENTIAL CORRECTIONS

TOE -.0243 TRA 5.9864 TC-17.0560 BAU 3.1712

_OE .3374 RRA .1730 RC3 .2046 FAU .03725

:_E -.4399 FRA 1.5826 FC3-2.3163 8SP 53866

BOE .3582 BRA 3.9889 8C317.0372 FSP 893

DISTANCE 881.879 EARTH TO MARS

LOL 87.13 VL 33.365 GAL -3.39 AZL 88.29 HCA 237.47 SMA 192.28 ECC .24234 INC 1.7132 vl 30.271

LOP 344.60 VP 24.343 GAp -13.34 AZP 90.37 TAL 341.41 TAp 238.88 RCA 143.68 APO 238.87 V2 26.470

GP -4.17 ZAL 121.71 ZAp 25.30 ETS 169.71 ZAE 39.11ETE 174.70 ZAC 85.72 ETC 235.86 CLP 24.98

DLA 2.96 RAL 213.47 RAD 6567.5 VEL 11.632 pTH 2.04 VHp 6.622 DPA -6.50 RAp 167.52 ECC 1.2291

L-] TIME ]NJ LAT INJ LONG INJ RT ASC ]NJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2223.61 -19.79 42.07 69.82 110.67 19 57 15 1623.8 -16.80 34.67

4682.93 14.96 199.61 68.73 65.67 9 24 26 4082.9 11.35 192.59

1936.93 -20.73 22.05 69.44 112.04 2115 32 1337.0 -17.35 14.69

4423.04 13.66 180.20 68.29 64.33 10 40 6 3825.0 12.28 173.25

1733.37 -23.22 3.89 68.24 113.62 22 23 13 1133.4 -19.35 356.66

4221.38 18.28 163.43 66.97 60.60 11 41 45 3621.4 14.23 136.66

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15693.8 SGR 603.4 SG3 263.0 9T 2787.9 SR 524.3 SS 581.0

RRT .0543 RRF .0135 RTF .9223 CRT .1380 CRS .5760 CST -.7273

SG615707.4 R23 -.0369 R13 .9223 LSA 2821.1NSA 652.2 SSA 31.2

S6115693.8 SG2 602.5 TNA .12 EL1 2788.9 EL2 519.1 ALF 1.54

LAUNCH DATE DEC 19 1964 FLIGHT TINE 410.00 ARRIVAL DATE FEB 2 1966

NELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 206.97 LAP -1.65

RC 340.039 GL 14.93

PLANETOCENTR|C CONIC

C3 14.444 VHL 3.801

LNCH AZMTM LNCH TIM(

90.00 19 33 52

90.00 8 4 4

100.00 20 56 6

100.00 9 24 31

110.00 22 6 23

110.00 10 30 44

DIFFERENTIAL CORRECTIONS

TOE -.1624 TRA 6.3077 TC-16.3631BAU 3.1987

ROE .3480 RRA .1697 RC3 .2132 FAU .03340

FDE -.4722 FRA 1.5410 FC3-2.0019 BSP 36213

BDE .3840 BRA 6.3100 BC316.3643 FSP 836

DISTANCE 886.184 EARTH TO MARS

LOL 87.13 VL 33.374 GAL -3.83 AZL 88.31HCA 238.73 SNA 192.44 ECC .24398 INC 1.6870 vl 30.271

LOP 343.86 VP 24.348 GAP -13.43 AZP 90.33 TAL 340.30 TAp 239.03 RCA 143.49 APO 239.39 v2 26.462

GIP -4.09 ZAL 123.48 ZAP 24.94 ETS 169.71 ZAE 38.44 ETE 174.67 ZAC 86.00 ETC 233.84 CLP 24.62

DLA 1_90 RAL 214.89 RAD 6367.6 VEL 11.653 PTH 2.03 VHp 6.699 DpA -6.81 RAp 188.39 ECC 1.2377

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2198.30 -19.17 40.47 71.55 111.24 20 10 31 1598.5 -16.12 33.12

4724.48 16.10 202.12 70.83 66.39 9 22 48 4124.5 12.78 195.02

1933.26 -20.11 20.56 71.15 112.59 21 28 19 1333.3 -16.88 13.26

4464,94 17.03 182.60 70.40 65.03 10 38 56 3864.9 13.52 175.56

1713.29 -22.62 2.64 69.92 116.34 22 34 36 1113.3 -18.89 355.A8

4237.69 19.48 165.36 69.09 61.34 11 41 42 3657.7 15.31 158.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13782.5 6GR 603.8 SG3 247.8 ST 2889.6 SR 530.2 SS 577.4

RRT .0279 RRF -.0145 RTF .9137 CRT .0580 CRS .6053 CST -.7569

SG815794.1 R23 -.0400 RI3 .9157 LSA 2923.1 NSA 647.2 SSA 30.2

S0113782.5 SG2 605.5 THA .06 EL1 2889.8 EL2 529.3 ALF .63

2267



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19S4)

LAUNCH _kTE DEC 19 1964

HELIOCENTRIC CC_N[C

RL 147.18 LAL -.00

RP 207.04 LAP -1.64

RC 340.800 GL 14.43

PLANETOCENTR]C CONIC

C3 15.011 VHL 3.874

LNCH AZMTH LNCH TIME

90.00 19 47 17

90.00 8 1 52

100.00 21 9 I

100.00 9 22 49

110.00 22 18 10

110.00 10 30 9

FLIGHT TIME 412.00 ARRIVAL DkTE FEB 4 1966

DISTANCE 890.478 EARTH TO MARS

LOL 87.13 VL 33.383 GAL -4.06 AZL 88.34 HCA 260.00 5HA 192.60 ECC .24569 INC 1.6611 vl 30.271

LOP 347.13 VP 24.351 GAp -13.57 AZP 90.29 TAL 339.18 TAp 239.18 RCA 145.28 Apo 239.92 V2 26.453

GP -4.02 ZAL 125.22 ZAp 24.59 ET8 169.70 ZAE 37.78 ETE 174.64 ZAC 86.27 ETC 255.83 CLP 24.27

OLA .85 RAL 216.30 RAO 6567.6 VEL 11.679 pTH 2.05 VHp 6.787 DpA -7.12 RAp 189.25 ECC 1.2470

L-] TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH ]Hi TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2174.44 -18.57 38.96 73.30 111.76 20 23 31 1574.4 -15.46 31.67

4765.67 17.21 204.64 72.97 67.16 9 21 18 4185.7 13.97 197.46

1910.78 -19.52 19.15 72.89 113.10 21 40 52 1310.8 -16.22 11.91

4504.56 18.15 185,01 72.54 65.83 10 37 5] ]904.6 14.73 177.88

1694.33 -22.04 1.47 71.65 116.82 22 46 25 1094.3 -18.26 354.37

4293.78 20.65 167.71 71.25 62.13 11 41 43 ]693.8 16.76 160.75

DIFFERENTIAL CORRECTIONS

TDE -.3001 TRA 6.6355 TC-16.0830 BAU 3.2278

ROE .3592 RRA .1639 RE3 .2200 FAU .02964

FDE -.4814 FRA 1.4954 FC3-1.7096 8SP 56532

8DE .4680 BRA 6.6375 8C316.0845 FSp 781

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G715868.7 SGR 608.3 SG3 231.1 ST 3000.8 SR 536.2 Ss 571.1

RRT .0019 RRF -.0417 RTF .9078 CRT -.0146 CRS .6321 CST -.7815

SGB15880.4 R23 -.0435 R13 .9078 LSA 3034.3 MSA 640.7 SSA 29.2

8G115868.7 SG2 608.] THA .00 ELi 3000.8 EL2 536.1 ALF 179.85

LAUNCH DATE DEC 19 1964 FLIGHT TIME 414.00 ARRIVAL D_TE FEB 6 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 207.13 LAp -1.62

RE 341.558 GL 13.91

PLANETOCENTRIC CONIC

C3 15.625 VHL 3.953

LNCH AZMTH LNCH TIME

90.00 20 0 26

90.00 7 59 48

100.00 21 21 41

100.00 9 21 13

110.00 22 29 45

110.00 10 29 39

DISTANCE 894.761

LOL 87.13 VL 33.391 GAL -4.30 AZL 88.36 HCA 261.26 SHA 192.77 ECC .24748 INC

LOP 348.39 VP 24.352 GAp -13.69 AZP 90.25 TAL 358.04 TAp 239.31 RCA 145.06 APO

GP -3.95 ZAL 126.94 ZAp 24.24 ETS 169.69 ZAE 37.12 ETE 174.61 ZAC 86.54 ETC

EARTH TO MARS

1.6354 vl 30.271

240.47 V2 26.444

255.82 CLP 23.94

ECC 1.2571

INJ 2 LONG

30.29

199.90

10.64

180.21

353.33

162.82

ORBIT DETERMINATION ACCURACY

ST ]119.5 8R 542.3 58 562.0

CRT -.0792 CRS .6566 CST -.8015

LSA 3152.7 NSA 633.4 SSA 28.3

EL1 3119.8 EL2 540.5 ALF 179.19

DLA -.18 RAL 217.69 RAD 6567.6 VEL 11.705 pTH 2.06 VHP 6.877 DpA -7.45 RAp 190.13

L-I TIME IN3 LAX IN3 LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2151.63 -17.99 37.53 75.08 112.24 20 36 17 1551.6 -14.82

4806.51 18.27 207.16 75.15 67.98 9 19 54 4206.5 15.12

1889.51 -18.94 17.83 74.65 113.58 21 53 11 1289.5 -15.60

4543.87 19.22 187.43 74.73 66.68 10 36 57 3943.9 15.90

1676.47 -21.49 .38 73.57 117.25 22 57 41 1076.5 -17.66

4329.66 21.77 169.89 73.45 62.97 11 41 49 3729.7 17.97

DIFFERENTIAL CORRECTIONS

TOE -.4361 TRA 6.9732 TC-15.5896 BAU 3.2568

ROE .3711RRA .1577 RE3 .2253 FAU .02593

FOE -.4871 FRA 1.4456 FC3-1.4368 BSP 56858

8DE .3726 BRA 6.9750 8C315.5912 FSp 727

MID-COURSE ExECuTION ACCURACY

5GT15951.8 SGR 611.0 8G3 214.8

RRT -.0230 RRF -.0678 RTF .8984

SGB15963.§ R23 .0471 R1] -.8984

$Gl15951.8 SG2 610.8 THA 179.95

L&UNCH DATE DEC 19 1964 FLIGHT TIME 416.00 ARRIVAL DATE FEB 8 1966

HELIOCENTRIC CO_IC

RL 147.18 LAL -.00

RP 207.22 LAP -1.60

RC 342.314 GL 13.40

PLANE TOCENTR IC CONIC

C3 16.288 VHL 4.036

LNCH AZMTH LNEH TIME

90.00 20 13 18

90.00 7 57 50

100.00 21 34 6

100.00 9 19 43

110.00 22 41 ]

110.00 10 29 13

DIFFERENT IAL CORRECTIONS

TOE -.5705 TRA 7.3178 TC-15.0956 BAU 3.2876

ROE .3835 RRA .1511RC3 .2290 FAU .02234

FOE -.4904 FRA 1.3914 FC3-1.1873 8SP 57136

8DE .6874 BRA 7.3193 8C315.0974 FSP 673

DISTANCE 899.031 EARTH TO MARS

LOL 87.13 VL 33.400 GAL -4.55 AZL 88.39 HCA 262.53 SMA 192.9] ECC .24935 INC 1.6099 Vl 30.271

LOP 549.66 VP 24.352 GAP -13.81 AZP 90.21TAL 3]6.90 TAp 239.42 RCA 144.82 Apo 241.04 V2 26.433

GP -3.89 ZAL 128.62 ZAP 2].91ETS 169.69 ZAE 36.48 ETE 174.58 ZAC 86.81ETC 255.82 CLP 23.61

DLA -1.18 RAL 219.05 RAO 6567.7 VEL 11.733 PTH 2.07 VHp 6.967 DpA -7.77 RAp 19t.01ECC 1._681

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2130.05 -17.43 36.20 76.88 112.67 20 48 48 1530.0 -14.21 29.00

4846.99 19.29 209.70 77.36 68.86 9 18 37 4247.0 16.24 202.35

1869.42 -18.39 16.60 76.45 113.99 22 5 15 1269.4 -15.00 9.45

4582.85 20.26 189.86 76.95 67.54 10 36 6 3982.8 17.04 182.55

1659.73 -20.96 359.36 75.13 117.64 23 8 45 1059.7 -17.10 352.37

4365.31 22.86 172.09 75.69 63.86 11 41 59 5765.3 19.16 164.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16034.3 SCaR 613.7 SG3 199.0 ST ]241.4 SR 548.3 SS 550.7

RRT -.0471RRF -.0935 RTF .8872 CRT -.1364 CRS .6800 CST -.8168

8G816046.0 R23 .0517 R13 -.8872 LSA 3273.9 MSA 626.1 8SA 27.4

5G116034.3 SG2 613.1THA 179.90 EL1 3242.3 EL2 543.0 ALF 178.64

LAL_CH DATE DEC 19 1964 FLIGHT TINE 418.00 ARRIVAL DATE FEB 10 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 207.32 LAP -1.58

RC 343.066 GL 12.90

PLANETOCENTRIC CONIC

C3 17.005 VHL 4.124

LNCH AZMTH LNCH TIME

90.00 20 25 55

90.00 7 55 59

100.00 21 46 16

I00.00 9 18 20

110.00 22 52 12

110.O0 10 28 52

DIFFERENTIAL CCIIRECTIONS

TOE -.7032 TRA 7.6722 TC-14.§984 8AU 3.3192

ROE .3966 RRA .1441RCS .2314 FAU .01878

FOE -.4901 FRA 1.3335 FC3 -.9564 BSP 57393

8DE .8073 BRA 7.6735 BC314.6003 FSP 619

DISTANCE 903.288 EARTH TO MARS

LOt. 87.15 VL 33.409 GAL -4.80 AZL 88.42 HCA 263.79 SMA 193.09 ECC .25131 INC 1.5845 vl 30.271

LOP 350.92 VP 24.352 GAp -13.94 AZP 90.17 T__ 335.74 TAp 239.53 RCA 144.57 Apo 241.62 V2 26.421

GP -3.82 ZAL 130.28 ZAp 23.58 ETS 169.68 ZAE 35.84 ETE 174.54 ZAC 87.07 ETC 255.81CLP 23.28

DLA -2.15 RAL 220.40 RAD 6567.7 VEL 11.764 PTH 2.08 VHp 7.060 OpA -8.10 RAp 191.90 ECC 1.2799

L-I TIME INJ LAT INJ LCICG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2109.68 -16.89 34.95 78.71 113.07 21 1 5 1509.7 -13.63 27.79

4887.09 20.28 212.25 79.61 69.77 9 17 26 4287.1 17.31 204.80

1850.52 -17.87 15.44 78.26 114.37 22 17 6 1250.5 -14.43 8.34

4621.49 21.24 192.31 79.21 68.46 10 35 21 4021.5 18.13 184.90

1644.08 -20.46 358.42 76.91 118.00 23 19 37 1044.1 -16.56 351.47

4400.69 23.90 174.30 77.96 64.80 11 42 13 3800.7 20.31 167.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16115.5 SGR 616.6 SG3 183.8 ST 3365.5 8R 554.4 SS 536.6

RRT -.0703 RRF -.1177 RTF .8755 CRT -.1866 CR8 .7013 CST -.8289

SG816127.3 RES .056] R13 -.8735 LSA 3396.8 NSA 618.7 8SA 26.6

6G116115.5 SG2 615.1 THA 179.85 ELi 3367.1EL2 544.4 ALF 178.19

2268



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAU_ICN DATE DEC 19 1954 FLIGHT TIME 420.00 ARRIVAL DATE FEB 12 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.DO

RP 207.43 LAP -1.55

RE 343.815 GL 12.41

PLANETOCENTRIC CONIC

C3 17.••• VHL 4.218

LNCH AZNTH LNCH TIME

gO.DO 20 38 17

90.00 7 34 14

tO0.OO 21 38 10

100.00 9 1• 1

110.00 23 3 6

110.00 10 28 35

DIFFERENTIAL CORRECTIONS

TOE -.8834 TRA 8.0347 TC-14.1039 BAU 3.3523

ROE .4102 RRA .1366 RE3 .2325 FAU .01333

FOE -.4871 FRA 1.2715 FC3 -.7464 BSP 57246

SO( .9289 BRA 8.0339 BC314.1058 FSP 568

DISTANCE 90•.530 EARTH TO MARS

LOt. 67.13 VL 33.418 GAL -5.08 AZL 88.44 MCA 265.05 SNA 193.28 ECC .25335 INC 1.5593 Vl 30.271

LOP 352.18 Vp 24.3§D GAP -14.07 AZP 90.13 TAL 334.58 TAp 239.63 RCA 144.30 APO 242.22 v2 26.408

GP -3.76 ZAL 131.90 ZAp 23.26 ETS 169.6• ZAE 35.21ETE 174.50 ZAC 67.34 ETC 255.81CLP 22.97

DLA -3.10 RAL 221.73 RAO 6567.• VEL 11.79• pTH 2.09 VHP •.154 DPA -8.44 RAp 192.80 ECC 1.2926

L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2090.51 -16.38 33.•8 80.55 113.43 21 13 • 1490.5 -13.07 26.66

4926.81 21.16 214.80 61.89 70.•4 9 16 21 4528.6 18.34 207.26

1832.78 -17.36 14.36 80.09 114.72 22 28 43 1232.8 -13.89 7.30

4659.77 22.16 194.77 81.50 89.43 10 34 41 4059.8 19.18 187.26

1629.53 -20.00 357.55 78.71 116.32 23 30 16 1029.5 -16.06 350.64

4435.•9 24.90 176.54 80.29 65.79 11 42 31 3835.8 21.42 169.12

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT18195.5 SSR 619.5 SG3 169.1 ST 3488.7 SR 560.3 SS 520.1

RRT -.0927 RRF -.1409 RTF .8569 CRT -.2305 CRS .7216 CS• -.8378

Sr_16207.3 R23 .0616 R13 -.8570 LSA 3518.6 MSA 811.6 SSA- 25.9

S0116195.6 802 618.8 THA 179.80 EL1 3491.1EL2 544.8 ALF 177.83

LAU_ICH DATE DEC 19 1964 FLIGHT TIME 422.00 ARRIVAL DATE FEB 14 1966

HELIOCENTRIC CONIC DISTANCE 911.757 EARTH TO MARS

RL 147.18 LAL -.00 LOL 87.13 VL 33.427 GAL -5.32 AZI. 88.4• HCA 266.31 S4_A 193.43 ECC .25549 INC 1.5342 vl 30.271

RP 207.34 LAP -1.33 LOP 353.44 V1P 24.347 GAP -14.21 AZP 90.10 TAL 333.40 TAp 239.71 RCA 144.01 APO 242.84 V2 26.395

RC 344.561GL 11.92 GP -3_70 2AL 133.49 ZAP 22.95 ETS 189.66 Z/_ 34.59 ETE 174.48 ZAC 8•.61ETC 255.82 CLP 22.67

PLAN_TOCENTRIC C_IC

C3 18.606 VHL 4.314 DLA -4.02 RAL 223.04 RAD 6567.8 V(L 11.832 pTH 2.10 VHP •.250 DpA -8.78 RAp 193.•D ECC 1.3062

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 30 23 20•2.52 -15.89 32.68 82.42 113.75 21 24 55 14•2.5 -12.54 25.60

90.00 • 52 33 4966.13 22.02 217.36 84.21 71.74 9 15 21 4366.1 19.32 209.73

100.00 22 9 50 1816.19 -16.89 1_.38 81.94 115.04 22 40 • 1216.2 -13.38 6.33

100.00 9 15 48 4697.69 23.0• 197.24 83.82 70.44 10 34 6 4097.7 20.19 189.62

110.00 23 13 46 1616.07 -19.58 356.75 60.52 118.61 23 40 42 1016.1 -15.59 349.88

110.00 10 29 22 4470.58 25.85 178.80 82.62 86.82 11 42 52 3870.6 22.49 1•1.23

DIFFERENTIAL C_ItRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9622 TRA 8.4050 TC-13.6107 SAU 3.3862 34;T18271.6 _ 622.4 $03 154.8 ST 3609.8 SR 568.1 SS 501.8

ROE .4244 RRA .1266 RE3 .2325 FAU .01191 RRT -.1144 RRF -.1633 RTF .8363 CRT -.2692 CRS .7416 CST -.8433

FOE -.4820 FRA 1.2046 FC3 -.5543 BSP 57863 $G816283.5 923 .0679 R13 -.8363 L3A 3838.1NSA 605.2 SSA 25.1

BDE 1.0517 BRA 8.4060 9C313.6127 FSP 516 S01|6271.7 802 818.3 •HA 179.75 EL1 3613.1EL2 544.7 ALF 177.33

LAUNCH DATE DEC 19 1964 FLIGHT 1|1( 424.00 ARRIVAL DATE FEB 16 1966

HELIOCENTRIC CONIC DISTANCE 915.968 EARTH TO MARS

RL 147.16 LAL -.00 LOL 8?.13 VL 33.435 GAL -5.59 AZL 88.49 HCA 267.57 SNA 193.59 ECC .25771 INC 1.5092 vl 30.271

RP 207.67 LAP -1.51 LOP 354.70 VP 24.343 GAP -14.55 AZP 90.06 TAL 352.22 TAp 239.78 RCA 145.70 APO 243.48 V2 26.380

RE 345.302 GL 11.45 GP -3.65 ZAL 135.04 ZAP 22.65 ETS 169.65 ZAE 33.98 ETE 174.42 ZAC 87.87 ETC 255.63 CLP 22.37

FLANETC_EN•RIC CONIC

C3 19.498 YML 4.4160LA -4.91RAL 224.33 RAD 6567.8 VEL 11.869 pTH 2.11VHP 7.347 DpA -9.12 RAp 194.61ECC 1.3209

LNCH AZNTN LNCH TIME L-I TIME INJ LAX INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 2 14 2055.67 -15.42 31.66 54.30 114.05 21 36 29 1455.7 -12.05 24.61

90.00 7 51 1 5005.04 22.83 219.93 66.54 •2.78 9 14 26 4405.0 20.26 212.20

100.00 22 21 16 1600.73 -16.44 12.43 83.81 115.32 Z2 51 16 1200.7 -12.90 5.43

100.00 9 14 40 4•35.22 23.90 199.71 86.17 71.49 10 33 35 4135.2 21.15 192.00

110.00 23 24 12 1603.65 -19.15 356.02 82.38 118.87 23 50 56 1003.6 -15.16 349.18

110.00 10 28 12 4505.06 26.78 161.07 65.00 67.89 11 43 18 3905.1 23.52 173.40

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-!.0885 TRA 8.7856 TC-13.1230 BAU 3.4212 SGT16347.0 $GR 625.3 SG3 141.3 ST 3728.1 39 571.7 SS 481.5

ROE .4391RRA .1203 RC3 .2315 FAU .00857 RRT -.1352 RRF -.1839 RTF .8105 CRT -.3029 CRS .7608 CST -.8466

FOE -.4744 FRA 1.1343 FC3 -.3803 BSP 58064 S0016_58.9 923 .0•48 R13 -.8105 LSA 3754.7 MSA 599.3 3SA 24.4

6OE 1.1738 9RA 8.7863 9C313.1250 FSP 465 S0116347.2 SG2 619.5 THA 179.70 EL1 3732.2 EL2 544.3 ALF 177.28

LAUNCH DATE DEC 19 1964 FL| GHT TIM( 428.00 ARRIVAL DATE FEB 18 1966

MELIOCENTRIC C(_41C

RL 147.18 LAL -.OO

RP 20•.80 LAp -1.48

RC 346.039 GL 10.99

PLAN(TO(ENTRIC CONIC

C3 20.453 VHL 4.523

LNCM AZMTH LNCM TIM(

90.00 21 13 50

90.00 7 49 32

100.OO 22 32 26

100.00 9 13 37

llO.O0 23 34 26

llO.OO 10 29 7

DIFFERENTIAL C_RRECTION$

TOE-l.2107 TRA 9.1762 TC-12.6412 BAU 3.4572

flOE .4343 RRA .1113 RE3 .2296 FAU .00528

FOE -.4641 FflA 1.0594 FC3 -.2236 9SP 58278

BDE 1.2931 BRA 9.1769 9C312.6433 FSP 416

DISTANCE 920.162 EARTH TO HARS

LOL 87.13 VL 33.444 GAL -5.86 AZL 88.52 HCA 268.82 SMA 195.76 ECC .26003 INC 1.4843 vl 30.271

LOP 355.95 VP 24.339 GAP -14.50 AZ1P 90.03 TN_ 331.02 TAp 239.84 RCA 145.38 APO 244.14 V2 26.364

GP -3.59 ZAL 136.56 ZAP 22.36 ET$ 189.64 ZN[ 33.38 ETE 174.3• ZAC 88.13 ETC 255.84 CLP 22.08

DLA -5.77 RAL 225.60 RAD 6567.8 _EL 11.909 pTH 2.12 VHp 7.446 DpA -9.47 RAp 195.52 ECC 1.3366

L-| TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IN3 2 LAT INJ 2 LONG

2039.95 -14.98 30.72 86.20 114.31 21 47 50 1440.0 -11.58 23.70

5043.54 23.58 222.50 88.91 73.86 9 |3 36 4443.5 21.15 214.66

1786.36 -16.02 11.57 85.70 115.58 23 2 13 1186.4 -12.45 4.60

4772.37 24.68 202.20 88.54 •2.58 10 33 9 4172.4 22.06 194.36

1592.28 -18.78 355.35 84.20 119.10 24 0 58 992.3 -14.76 348.54

4539.21 27.61 183.36 87.41 69.00 11 43 46 3939.2 24.50 175.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT1ON ACCURACY

SG718420.0 SGR 628.1 $03 126.3 ST 3841.6 SR 577.1 SS 459.2

RRT -.1550 RRF -.2025 RTF .•780 CRT -.3318 CRS .•797 CST -.8470

$G816432.0 923 .0827 913 -.7781 LSA 3886.5 NSA 593.9 SSA 25.8

S0116420.3 SG2 620.5 THA 179.66 EL1 3846.5 EL2 543.8 ALF 177,09

2269



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAUNCH DATE DEC 19 1964 FLIGHT TIME 428.00 ARRIVAL DATE FEB 20 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 207.94 LAP -1.46

RC 346.771 GL 10.53

PLANETOCENTRIC CONIC

CS 21.477 VHL 4.634

LNCH AZMTH LNCH TIME

90.00 21 25 11

90.00 • 48 9

100.00 22 43 23

100.00 9 12 38

110.00 23 44 26

110.00 10 28 5

DIFFERENTIAL CORRECTIONS

TDE-I.SSZ3 TRA 9.5743 TC-12.1722 8AU 3.4956

ROE .4700 RRA .1022 RC3 .2270 FAU .00204

FOE -.4521 FRA .9809 FC3 -.0821 BSP 58408

BOE 1.4129 BRA 9.5749 BC312.1743 FSP 367

DISTANCE 924.337 EARTH TO MARS

LOL 87.13 VL 33.453 GAL -6.14 AZL 88.54 HCA 270.08 SMA 193.93 ECC .26245 INC 1.4594 vl 30.271

LOP 557.21 Vp 24.353 LAP -14.65 AZP 90.00 TAL 529.82 TAp 239.89 RCA 143.03 APO 244.82 V2 26.348

GP -3.54 ZAL 158.05 ZAp 22.07 ETS 169.62 ZAE 32.78 ETE 174.32 ZAC 88.40 ETC 255.86 CLP 21.80

DLA -6.60 RAL 226.85 RAD 6567.9 VEL 11.952 pTH 2.13 VHp 7.547 DpA -9.82 RAp 196.44 ECC 1.3535

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2025.32 -14.37 29.84 88.11 114.55 21 58 56 1425.3 -11.14 22.85

5081.61 24.28 225.07 91.29 74.97 9 12 50 4481.6 21.98 217.16

1773.07 -15.63 10.78 87.59 115.81 23 12 56 1173.1 -12.03 3.84

4809.11 25.41 204.68 90.94 •3.69 10 32 47 4209.1 22.93 196.76

1581.93 -18.44 354.74 86.06 119.31 24 10 48 981.9 -14.39 347.96

4573.01 28.41 185.66 89.84 70.14 11 44 18 3973.0 25.44 177.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16492.2 Sr_q 630.9 SG3 116.2 ST 3950.7 SR 582.3 Ss 435.8

RRT -.1744 RRF -.2186 RTF .7361 CRT -.3577 CRS .7987 CST -.8450

S6816504.2 R23 .0915 R13 -.7362 LSA 3973.6 MSA 589.0 SSA 23.2

SG116492.5 SG2 621.2 THA 179.62 ELI 3956.3 EL2 543.0 ALF 176.92

LAUNCH DATE DEC 19 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 22 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 208.09 LAP -1.43

RC 347.497 GL 10.09

PLANETOCENTRIC CONIC

C3 22.$73 VHL 4.751

LNCH AZMTH LNCH TIME

90.00 21 36 18

90.00 7 46 50

100.00 22 54 5

100.00 g 11 44

110.00 23 54 13

110.0D 10 28 6

DIFFERENTIAL CCRRECTIONS

TDE-1.4810 TRA 9.9821TC-II.•11D 8AU 3.5348

RDE .4861RRA .0926 RC3 .2237 FAU-.O0116

FDE -.4382 FRA .8975 FC3 .0444 BSP 58536

BOE 1.5302 8RA 9.9826 BC311.7131 FSP 319

DISTANCE 928.493 EARTH TO MARS

LOt. 87.13 VL 33.462 GAL -6.42 AZL 88.57 HCA 271.33 SNA 194.09 ECC .26498 INC 1.4346 Vl 30.271

LOP 358.46 VP 24.326 GAp -14.81 AZP 89.97 TAt. 328.60 TAp 239.95 RCA 142.66 APO 245.52 V2 26.331

GP -3.49 ZAL 139.51 ZAp 21.80 ETS 169.61 ZAE 32.19 ETE 174.27 2AC 88.66 ETC 255.88 CLP 21.53

DLA -7.41RAL 228.08 RAD 6§67.9 VEL 11.998 PTH 2.14 VHp 7.680 DpA -10.17 RAp 197.37 ECC 1.3715

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2011.76 -14.19 29.03 90.02 114.77 22 9 50 1411.8 -10.73 22.06

S119.26 24.92 227.65 93.69 76.10 g 12 9 4519.3 22.77 219.64

1760.81 -1S.26 10.05 89.50 116.02 23 23 26 1160.8 -11.64 3.15

4845.43 26.08 207.18 93.36 •4.84 10 32 29 4245.4 23.74 199.15

1572.$6 -18.12 384.20 87.93 119.49 24 20 25 972.6 -14.06 347.44

4606.44 29.17 187.97 92.30 71.33 11 44 52 4006.4 26.34 179.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16560.7 SGR 633.6 SG3 104.8 ST 4054.1SR 587.2 SS 410.9

RRT -.1929 RRF -.2314 RTF .6820 CRT -.3801CRS .8183 CST -.8399

SGB16572.8 R23 .1016 R13 -.6821 LSA 4075.2 MSA 584.6 SSA 22.6

SG116561.2 SG2 621.7 THA 179.58 EL! 4060.4 EL2 $42.3 ALF 176.79

LAUNCH DATE DEC 19 1964 FLIGHT TIME 432.00 ARRIVAL DATE FEB 24 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 208.28 LAP -1,41

RC 348.218 GL 9.66

PLANETOCENTRIC CONIC

C3 23.744 VHL 4.873

LNCH AZMTH LNCH TIME

90.00 21 47 11

90.00 • 45 36

100.00 23 4 34

100.00 9 10 54

110.00 O 7 43

110.00 10 28 10

DIFFERENTIAL CORRECTIONS

TDE-1.3668 TRAlO.S990 TC-11.2646 8AU 5.5764

ROE .$026 RRA .0825 RC3 .2198 FAu-.OO428

FDE -.4224 FRA .8099 FC3 .1562 BSP 58656

BDE 1.6438 BRA10.3993 BCSl1.2667 FSP 271

DISTANCE 932.627 EARTH TO MARS

LOL 87.13 VL 33.471 GAL -6.71 AZL 88.59 HCA 272.58 SMA 194.26 ECC .26761 INC 1.4098 vl 30.271

LOP 359.71 VP 24.$19 LAP -14.98 AZF 89.94 TAL 327.38 TAp 239.96 RCA 142.28 APO 246.25 v2 26.312

GF -3.44 ZAL 140.93 ZAp 21.53 ETS 169.60 ZAE 31.61ETE 174.21 ZAC 88.92 ETC 255.90 CLP 21.27

DLA -8.19 RAL 229.29 RAD 6568.0 VEL 12.047 pTH 2.15 VHp 7.755 DpA -10.53 RAp 198.31ECC 1.3908

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1999.21 -13,85 28.29 91.95 114.96 22 ZO 30 1399.2 -10.35 21.33

5156.46 25.50 250.21 96.10 77.26 9 11 32 4556.5 23.50 222.12

1749.57 -14.93 9.59 91.41 116.20 23 33 43 1149.6 -11.29 2.49

4881.54 26.69 209.67 95.79 76.02 10 32 15 4281.3 24.50 201.55

1564.16 -17.84 355.71 89.80 119.65 O 33 47 964.2 -13.76 346.97

4639.51 29.86 190.29 94.77 72.$4 11 45 30 4039.5 27.19 182.13

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16628.7 8GR 636.2 St3 94.5 ST 4151.8 SR 591.8 SS 384.9

RRT -.2108 RRF -.2396 RTF .6121 CRT -.3997 CRS .8384 CST -.8315

SG816640.9 R25 .1129 R13 -.6122 LSA 4171.1MSA 580.7 SSA 22.0

S6116629.3 SG2 621.9 THA 179.54 EL1 4158.6 EL2 541.6 ALF 176.68

LAUNCH DATE DEC 19 1964 FLIGHT TIME 434.00 ARRIVAL DATE FEB 26 1966

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL

RP 208.42 LAP -1.58 LOP

RC 348.934 GL 9.24 GP

PLANETOCENTRIC CONIC

C3 24.995 VHL 4.999

LNCH AZMTH LNCH TIME

90.00 21 37 50

90.00 • 44 26

lOO.O0 23 14 49

100.00 9 10 8

110.00 O 17 4

110.00 10 28 18

DIFFERENTIAL CORRECTIONS

7DE-1.6789 TRAt0.8268 TC-10.8271 8AU 3.6187

ROE .3196 RRA .0720 RCS .215S FAU-.00740

FOE -.4047 FRA .7185 FC3 .2565 BSIp 59717

80E 1.7574 BRA10.8270 BC310.8292 FSP 225

DISTANCE 936.740 EARTH TO MARS

87.13 VL 33.480 GAL -7.01AZL 88.61HCA 273.83 SMA 194.43 ECC .27035 INC 1.3850 vl 30.271

.96 Vp 24.310 GAp -15.15 AZP 89.91TAL 326.14 TAp 239.97 RCA 141.87 Apo 246.99 V2 26.293

-3.40 ZAL 142.31 ZAp 21.27 ETS 169.59 ZAE 31.04 ETE 174.16 ZAC 89.18 ETC 255.93 CLP 21.01

DLA -8.94 RAL 230.48 RAD 6568.0 VEL 12.098 PTH 2.17 VHp •.862 DpA -10.88 RAp 199.25 ECC 1.4114

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1987.66 -15.49 27.60 95.89 115.13 22 30 57 1387.7 -10.00 20.67

5193.23 26.05 232.78 98.55 78.44 9 10 59 4593.2 24.18 224.60

1739.30 -14.62 8.78 93.33 116.37 23 43 48 1139.3 -10.96 1.90

4916.82 27.25 212.15 98.23 77.21 10 32 5 4316.8 25.22 203.94

1556.68 -17.$9 5§5.28 91.68 119.79 0 45 1 956.7 -13.49 346.56

46•2.20 50.51 192.62 97.27 •3.78 11 46 10 4072.2 27.98 184.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16693.2 SGR 658.7 SG5 85.5 ST 4243.3 SR 596.0 SS 358.0

RRT -.2279 RRF -.2400 RTF .$208 CRT -.4165 CRS .8592 CST -.8193

56816708.4 R25 .1244 R13 -.5208 LSA 4260.9 HSA 577.2 SSA 21.5

S6116695.9 SG2 621.9 THA 179.50 EL1 4250.7 EL2 540.9 ALF 176.6D

2270



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 20 1964

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 243.25 LAp 1.02

RC 141.251GL •.26

PLANETOCENTRIC CONIC

C3 27.066 VHL 5.202

LNCH AZMTH LNCH TIME

90.00 14 16 51

90.00 6 18 42

100.00 15 46 24

100.O0 • 31 50

110.00 17 12 57

110.00 8 21 46

FLIGHT TIME 140.00 ARRIVAL DATE MAY 9 1965

DISTANCE 3$O.ZOZ EARTH TO MARS

LOL 88.15 VL 35.176 GAL 2.63 AZL 88.93 HCA 107.61 SNA 234.38 ECC .37453 INC 1.0722 vl 30.273

LOOP 195.76 vp 22.912 GAp 21.89 AZP 90.32 TAL 9.67 TAp 117.2• RCa 146.60 APO 32Z.16 v2 22.560

GP 2.56 ZAL 70.51 ZAp 1•2.39 ETS 159.00 ZAE 152.09 ETE 3.36 ZAC 92.08 ETC 255.91CLP 172.84

DLA 15.11 RAL 162.94 RAD 6568.1 VEL 12.184 PTH 2.19 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2•7•.69 -28.10 80.20 35.21 93.62 15 3 9

4442.59 •.79 185.60 27.70 62.69 • 32 44

2488.89 -29.53 58.83 35.09 94.88 16 27 53

4206.62 9.05 167.57 27.03 61.39 8 41 56

2218.09 -53.27 37.76 34.59 98.32 17 49 55

4050.18 12.30 153.77 25.09 57.85 9 29 16

OIFFERENTIAL CORRECTIONS

TOE .2489 TRA -.9221 TC3 1.2537 BAU .4537

ROE -.5598 RRA -.2175 RC3 .0136 FAU .06578

FOE .1659 FRA .0820 FC3-2.1039 8SP 5395

BOE .6127 ERa .9474 BC3 1.2538 FSP 516

LAUNCH 0ATE DEC 20 1964

HELIOCENTRIC CONIC

RL 147.17 LaL -.00 LOt. 88.15 VL

RP 243.00 LAP 1.O0 LOP 196.68 VP

RC 143.499 GL 7.22 GP 2.64 ZAL

PLANETOCENTRIC CONIC

C3 26.130 VML 5.114

LNCH aZMTH LNCH TIME

90.00 14 8 •

90.00 6 17 56

100.00 15 38 0

100.00 7 30 44

110.00 17 5 14

110.00 8 20 D

DIFFERENTIAL CORRECTIONS

TOE .2301TRA -.8911TCS 1.3299 BAU .4650

ROE -.5504 RRA -.20_ RCS .0195 FAU .06825

FDE .1859 FRA .0490 FC3-2.2595 B&P 5530

BDE .5966 BRA .9154 BC3 1.3300 FSP 549

HID-COURSE EXECUTION ACCURACY

SGT 1698.0 SGR 664.7 SG3 190.0

RRT .OgTg RRF -.1142 RTF -.7778

1823.5 R23 -.0246 R13 -.7784

$81 1699.5 SG2 681.0 THA 2.59

FLIGHT TIME 142.00

DISTANCE 352.635

35.059 GAL 2.76 AZL 88.95 HCA 108.53 SMA

22.757 GAp 21.26 AZP 90.33 TAL 10.32 TAp

69.26 ZAF 171.76 ETS 1§9.99 ZAE 152.21 ETE

10.09• DpA .03 RAp 189.44 ECC 1.4454

POCST TIN INJ Z LAT INJ 2 LONG

2177.7 -27.30 71.62

3842.6 4.07 178.89

1888.9 -28.54 50.17

3606.6 5.16 160.94

1618.1 -31.77 28.86

3450.2 •.97 14•.35

ORBIT DETERMINATION ACCURACY

ST 419.8 SR 621.0 SS 171.1

CRT -.§580 CRS .9420 CST -.4694

LSA 695.9 NSA 322.5 SSA 54.2

EL1 678.4 EL2 318.9 ALF 117.13

ARRIVAL DATE MAY 11 1965

EARTH TO MARS

231.02 ECC .36574 INC 1.0516 vl 30.273

118.84 RCA 146.53 APO 315.52 V2 22.585

5.66 ZAC 92.21ETC 255.90 CLP 172.21

OLA 15.54 RAt. 161.74 RAD 6588.1VEL 12.146 pTH 2.18 VHp 9.843 DpA -.02 RAp 189.74 ECC 1.4304

L-I TINIE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM ]NJ 2 LAT INJ 2 LONG

2784.65 -28.13 80.70 33.56 93.37 14 54 32 2184.6 -27.37 72.12

4418.56 7.03 184.23 26.05 62.50 7 31 34 3818.6 3.30 1•7.55

2494.80 -29.56 59.27 33.45 94.65 16 19 33 1894.8 -28.60 50.60

4183.63 8.30 186.28 25.36 61.18 8 40 28 3388.6 4.39 159.67

2221.87 -33.31 38.05 32.95 98.16 17 42 16 1621.9 -31.83 29.14

4029.35 11.54 132.83 23.41 37.60 9 27 9 3429.3 7.19 146.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1729.2 $GR 663.5 SG3 200.5 ST 405.9 SR 621.0 SS 187.3

RRT .1055 RRF -.1224 RTF -.7843 CRT -.5403 CRS .9488 CST -.5097

1852.2 R23 -.0256 RIS -.7851 LSA 693.5 MSA 318.4 SSA 56.8

SG1 1730.9 SG2 859.2 THA 2.71 ELI 671.3 EL2 316.0 ALF 115.48

LAUNCH DATE DEC 20 1964

HELIOCENTRIC CONIC

RL 147.17 LaL -.00

RP 242.74 LAP .97

RC 145.763 GL 7.17

PLANETOCENTRIC CONIC

C3 25.317 VHL 5,032

LNCH AZMTH LNCH TIME

90.00 13 59 26

90.00 6 17 4

100.00 15 29 38

100.00 7 29 33

110.00 16 57 39

110.00 8 18 8

FLIGHT I[#[ 144.00 ARRIVAL DATE MAY 13 1965

DISTANCE 353.173 EARTH TO MARS

LOL 88.15 VL 34.947 GAL 2.88 AZL 88.97 HCA 109.45 SMA 227.92 ECC .35742 INC 1.0308 Vl 30.273

LOP 197.60 VP 22.610 GAp 20.62 AZp 90.34 TAL 10.97 TAp 120.42 RCA 146.46 APO 309.39 v2 22.611

GP 2.71 ZAL 68.06 ZAp 171.16 ETS 160.84 ZAE 152.38 ETE 3.98 ZAC 92.35 ETC 255.89 CLP 171.58

OLA 13.96 RAL 160.55 RAD 6368.0 VEL 12.112 pTH 2.17 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2791.80 -28.16 61.23 31.94 93.11 14 45 56

4393.39 6.30 182.92 24.42 62.34 • 30 19

2500.91 -29.59 59.72 31.83 94.42 16 11 19

4161.32 7.37 165.04 23.74 6!,O0 8 58 54

2223.85 -33.33 38.36 31.33 97.98 17 34 39

4009.34 10.81 151.54 21.78 57.37 9 24 57

OIFFERENTIaL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2111TRA -.8596 TC3 1.4063 OAU .4761 SGT 1760.0 $GR 662.2 SG3 211.6

ROE -.5416 RRA -.2024 RCS .0260 FAU .07083 RRT .1140 RRF -.1318 RTF -.7910

FDE .2081 FRA .0133 FC3-2.4227 BSP 5636 SGB 1880.4 R23 -.0272 R13 -.7916

808 .5818 ORA .6881BCS 1.4067 FSP 384 9GI 1761.9 SG2 657.2 THA 2.85

LAUNCH DATE DEC 20 1964 FLIGHT TIME 146.00

HELIOCENTRIC CONIC DISTANCE 357.807

RL 147.17 LAL -.OO LOL 88.15 VL 34.841 GAL 3.01AZL 88.99 HCA 110.37 SNA

RP 242.47 Lap .95 LOP 198.32 Vp 22.472 GAP 19.99 AZP 90.35 TAL 11.64 TAp

RC 148.O41GL 7.11GP 2.79 ZAL 66.84 ZAp 170.52 ETS 161.58 ZAE 152.58 ETE

PLANETOCENTRIC CONIC

C3 24.539 VHL 4.956 DLA 16.36 RAL 159.33 RAD 6368.0 VEL 12.080 PTH 2.16 VHp

LNCH AZNTN LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ A214TH INJ TIME

90.00 13 50 49 2799.09 -28.19 81.76 30.34 92.84 14 37 28

90.00 6 16 6 4373.14 5.60 181.67 22.63 62.20 7 26 59

100.00 15 21 21 2507.15 -29.63 60.18 30.24 94.18 16 3 8

100.00 7 26 15 4140.32 6.87 163.86 22.14 60.84 8 37 16

110.00 16 49 35 2230.00 -33.39 38.67 29.77 97.79 17 27 5

110.00 8 16 10 5990.23 10.11 130.51 20.17 57.17 9 22 40

DIFFERENTIAL C(]RRECTION9 MID-COURSE EXECUTION ACCURACY

TDE .1931TRA -.8278 TC3 1.4825 OAU .4869 SGT 1789.9 SIR 660.7 SG3 223.3

RDE -.5333 flRA -.1930 RC3 .0332 FAU .07337 RRT .1226 RRF -.1417 RTF -.7970

FOE .2307 FRA -.0234 FC3-2.3934 BSP 5766 SGB 1907.9 R23 -.0291 R13 -.7977

BDE .5672 BRA .8503 8C3 1.4028 FSP 621 SG1 1792.0 SG2 634.9 THA 2.99

9.597 DPA -.07 RAp 190.03 ECC 1.4167

POCST TIM INJ 2 LAT INJ 2 LONG

2191.8 -27.43 72.64

3795.4 2.55 176.25

1900.9 -28.67 51.04

356!.5 3.64 !58.45

1625.9 -31.89 29.43

3409.3 6.44 145.18

ORBIT DETERMINATION ACCURACY

ST 391.0 SR 620.9 SS 205.6

CRT -.5201CRS .9315 CST -.5402

LSA 692.0 MSA 313.5 SSA 59.5

EL1 664.0 EL2 312.3 ALF 113.67

ARRIVAL DATE MAY 15 1965

EARTH TO MARS

225.05 ECC .34956 INC 1.O097 vl 30.273

122.00 RCA 146.38 APO 303.72 v2 22.638

4.31 ZAC 92.49 ETC 255.89 CLP 170.94

9.357 DpA -.12 RAp 190.32 ECC 1.4042

POCST TIM INJ 2 LAT INJ 2 LONG

2199.1 -27.49 73.16

3773.1 1.83 175.01

1907.1 -28.73 51.49

3540.3 2.93 157.29

1630.0 -31.95 29.74

3390.2 5.71 144.18

ORBIT DETERMINATION ACCURACY

ST 376.0 SR 620.6 SS 224.6

CRT -.4995 CRS .9506 CST -.5640

LSA 691.6 MSA 308.0 SSA 62.4

ELI 657.2 EL2 307.6 ALF 111.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE ORE 20 I964

HELIOCENTRIC C(:_IC

RL 147.17 LAL -.00

RP 242.20 LAP .92

RC 150.330 GL 7.03

PLANETO(.ENTRIC CONIC

C3 23.871 VHL 4.886

LNCH AZMTH LNCH TIME

90.00 13 42 18

90.00 6 15 2

100.00 15 13 9

100.00 7 26 52

110.00 16 42 23

110.00 8 14 7

FLIGHT TIME 148.00 ARRIVAL DATE MAY 17 1965

DISTANCE 360.527 EARTH T0 MARS

LOL 88.15 VL 34.739 GAL 3.13 AZL 89.01HCA 111.29 SMA 222.39 ECC .34212 INC .9883 Vl 30.273

LOP 199.44 VF 22.342 GAP 19.37 AZP 90.36 TAL 12.30 TAp 123.59 RCA 146.31Apo 298.47 V2 22.664

GP 2.88 ZAL 65.62 ZAp 169.87 ETS 162.22 ZAE 152.83 ETE 4.66 ZAC 92.63 ETC 255.88 CLP 170.28

DLA 16.74 RAL 158.14 RAD 6568.0 VEL 12.052 pTH 2.15 VHp 9.124 OpA -.15 RAP 190.60 ECC 1.3929

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2806.43 -28.21 82.29 28.77 92.58 I4 29 4 2206.4 -27.55 73.69

4351.86 4.92 180.47 21.28 62.08 7 27 34 3751.9 1.15 173.82

2513.45 -29.66 60.65 28.67 93.94 15 55 2 1913.4 -28.79 51.95

4120.07 6.19 162.73 20.58 60.70 8 35 32 3520.1 2.24 156.18

2234.23 -33.43 39.00 28.23 97.61 17 19 38 1634.2 -32.01 30.05

3972.05 9.44 149.53 18.60 56.99 9 20 19 3372.1 5.02 143.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIO_ ACCURACY

TOE .1752 TRA -.7962 TC3 1.5581 8AU .4974 8GT 1819.6 8GR 659.0 SG3 235.6 ST 360.3 SR 620.2 SS 244.2

ROE -.5236 RRA -.1876 RC3 .0412 FAU .07644 RRT .1323 RRF -.1524 RTF -.8029 CRT -.4761CRS .9474 CST -.5795

FOE .2541FRA -.0671 FC3-2.7723 BSP 5898 8GB 1935.3 R23 -.0308 R13 -.8036 LSA 691.8 MSA 302.1 SSA 65.4

80E .5540 BRA .8180 BC3 1.5586 FSP 661 961 1822.0 SG2 652.4 THA 3.15 EL1 650.6 EL2 302.1 ALF 109.93

LAUNCH DATE DEC 20 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY 19 1965

HELIOCENTRIC CC_IC DISTANCE 363.327 EARTH TO MARS

RL 147.17 LAL -.00 LOt. 88.15 VL 34.643 GAL 3.24 AZL 89.03 HCA 112.21 $MA 219.92 ECC .33508 INC .9665 vl 30.273

RP 241.93 LAp .89 LOP 200.37 VP 22,219 GAp 18.75 AZP 90.37 TAL 12.96 TAp 125.18 RCA 146.23 Apo 293.60 V2 22.692

RC 152.629 GL 6.93 GP 2.97 ZAL 64.42 ZAp 169.21ET9 162.79 ZAE 153.11ETE 5.03 ZAC 92.77 ETC 255.87 CLP 169.62

PLANETOCENTRIC CONIC

C3 23.247 VHL 4.8210LA 17.1! RAL 156.94 RAD 8§67.9 VEL 12.026 PTH 2.15 VHp 8.897 DpA -.18 RAp 190.87 ECC 1.3826

LNCH AZNTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 35 55 2813.75 -28.23 82.83 27.23 92.31 14 20 48 2213.7 -27.61 74.22

90.00 G 13 31 4331.58 4.27 179.33 19.76 61.98 7 26 3 3731.6 .49 172.69

100.00 15 5 5 2519.75 -29.68 61.11 27.14 93.69 15 47 4 1919.7 -28.86 52.41

100.00 7 25 22 4100.82 5.55 161.67 19.06 60.58 8 33 43 3500.8 1.59 155.12

110.00 16 34 38 2238.51 -33.46 39.32 26.71 97.42 17 12 16 1638.5 -32.08 30.37

110.00 8 11 58 3954.82 8.80 148.61 17.07 56.83 9 17 53 3354.8 4.37 142.31

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1580 TRA -.7642 TC3 1.6336 BAU .5079 9GT 1849.2 8GR 657.2 8G3 248.6 ST 344.6 9R 619.6 SS 264.4

ROE -.5183 RRA -.1802 RE3 .0499 FAU .07948 RRT ,1423 RRF -.1638 RTF -.8087 CRT -.4517 CRS .9426 CST -.5899

FOE .2782 FRA -.1119 FC3-2.9600 9SP 6011 8GB 1962.6 R23 -.0328 R13 -.8095 LSA 693.1MSA 295.8 SSA 68.4

8DE .5419 BRA .7851BC3 1.6544 FSP 703 961 1851.9 SG2 649.6 THA 3.30 ELI 644.4 EL2 295.6 ALF 108.02

LAUNCH DATE DEC 20 1964 FLIGHT TIME 152.00 ARR]VAL DATE MAY 21 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 241.65 LAP .87

RC 154.936 GL 6.86

PLANE TOCENTRIC CON|C

C3 22.680 VNL 4.782

LNCH AZNTH LNCH TIME

90.00 13 25 41

90.00 6 12 33

100.00 14 57 9

100.00 7 25 46

110.00 16 27 40

110.00 8 9 44

OISTANC[ 366.200 EARTH TO MARS

LOL 88.15 VL 34.550 GAL 3.36 AZL 89.06 HCA 115.14 SMA 217.61ECC .32843 INC .9445 vl 50.273

LOP 201.29 VP 22.103 GAP 18.13 kiP 90.37 TAL 13.63 TAp 126.77 EtA 146.14 Apo 289.08 v2 22.720

GP 3.06 ZAL 63.22 ZAp 168.54 ETS 163.29 ZAE 153.43 ETE 5.43 ZAC 92.92 ETC 255.86 CLP 168.95

DLA 17.46 RAL 155.75 RAD 6567.9 VEL 12.002 pTH 2.14 VHp 8.676 DpA -.20 RAp 191.14 ECC 1.3735

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2820.98 -28.25 83.36 25.72 92.05 14 12 42 2221.0 -27.67 74.74

4312.35 3.66 178.25 18.28 61.90 7 24 26 3712.3 -.13 171.62

2525.97 -29.71 61.58 25.64 93.45 15 39 15 1926.0 -28.92 52.86

4082.58 4.94 160.66 17.57 60.48 8 31 48 3482.6 .97 154.12

2242.77 -33.50 39.65 25.23 97.23 17 5 3 1642.8 -32.14 30.69

3938.56 8.19 147.74 15.57 56.70 9 15 22 3338.6 3.75 141.46

DIFFERENT IAL CORRECTIONS

TOE .1413 TRA -.7324 TC3 1.7067 BAU .5178

ROE -.5115 RRA -.1728 RC3 .0593 FAU .08266

FOE .3030 FRA -.1605 FC3-3.1552 BSP 6137

8DE .5307 BRA .7526 BC3 1.7077 FSp 748

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1877.5 SGR 655.3 SG3 262.1 ST 328.7 SR 618.9 SS 285.2

RRT .1533 RRF -.1760 RTF -.8139 CRT -.4247 CRS .9367 CST -.5949

8GIB 1988.5 R23 -.0349 R13 -.8148 LSA 695.3 MSA 289.5 SSA 71.5

SGI 1880.5 SG2 646.5 THA 3.47 EL1 638.7 EL2 288.4 ALF 106.07

LAUNCM DATE DEC 20 1964 FLIGHT TIME 154.00 ARRIVAL DATE NAY 23 1965

DISTANCE 369.140 EARTH TO MARS

34.462 GAL 3.47 AZL 89.08 HCA 114.07 SNA 215.47 ECC .32213 INC .9220 vl 30.273

21.995 GAP 17.52 AZP 90.38 TAL 14.29 TAp 128.37 RCA 146.06 APO 284.87 V2 22.748

62.04 ZAP 167.85 ETS 163.73 ZAE 153.79 ETE 5.85 ZAC 93.06 ETC 255.86 CLP 168.26

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 241.36 LAp .84 LOP 202.22 VP

RC 157.250 GL 6.75 GP 3.15 ZAL

PLANETOCENTRIC CONIC

C3 22.168 VHL 4.708 DLA 17.79 RAL 154.56 RAO 6567.9 VEL 11.981 pTH 2.14 VHp 8.460 OpA -.22 RAP 191.40 ECC 1.3648

INJ LONG INJ RT ASC [NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

83.88 24.25 91.78 14 4 44 2228.1 -27.72 75.25

177.24 16.83 61.84 7 22 43 3694.1 -.72 170.60

62.03 24.18 93.21 15 31 35 1932.1 -28.97 53.31

159.71 16.12 60.40 8 29 48 3465.4 .39 153.17

39.98 23.78 97.04 16 57 58 1647.0 -32.20 31.00

146.92 14.11 56.58 9 12 48 3323.2 3.17 140.66

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1918.8 8GR 653.5 SG3 276.2 ST 317.0 SR 618.1 SS 308.0

RRT .1538 RRF -.1899 RTF -.8249 CRT -.4437 CRS .9313 CST -.6319

9GB 2027.0 R23 -.0475 R13 -.8260 LSA 703.3 MSA 277.7 SSA 74.9

861 1921.8 SG2 644.7 THA 3.38 EL1 637.8 EL2 275.3 ALF 105.85

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 17 36 2828.09 -28.27

90.00 8 11 9 4294.14 3.07

100.00 14 49 23 2532.11 -29.74

100.00 7 22 3 4065.36 4.36

110.00 18 20 31 2246.99 -33.54

110.00 8 7 24 3923.25 7.62

DIFFERENTIAL CORRECTION9

TOE .1387 TRA -.6871 TC3 1.8029 BAU .5347

ROE -.5053 RRA -.1835 RC3 .0693 FAU .08592

FOE .3308 FRA °.2108 FC3-3.3553 BSP 5914

BD[ .5240 BRA .7068 BC3 1.8042 FSP 798
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TIME 156.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC

RL 147,17 LAL -.00

RP 241.08 LAp .82

RC 159.568 GL 6.64

PLANETOCENTRIC CONIC

C3 21.•04 VHL 4.659

LNCH AZMTH LNCH TIME

90.00 13 9 46

90.00 G 9 3•

100.00 14 41 51

100.00 • 20 13

110.00 16 13 34

110.00 8 S 0

DIFFERENTIAL CCRREC•[ONS

TO( .1162 TRA -.6623

ROE -.4992 RRA -.1580

FOE .SSGS FRA -.2681

BDE .5128 8RA .G80g

DISTANCE 372.141

LOL 88.15 VL 34.3•8 GAL 3.$8 AZL 89.10 HCA

LOP 203.16 VP 21.893 GAP 18.92 AZP 90.38 •AL

GP 3.25 ZAL 60,89 ZAp 167.19 ETS 164.13 ZAE

EARTH TO MARS

115.00 SMA 213.46 ECC .31619 IMC .9992 vl 30.273

14.95 TAp 129.96 RCA 145.97 APO 280.96 v2 22.777

154.18 ETE 6.30 ZAC 93.21ETC 255.85 CLp 167.56

DLA 18.10 RAL 155.39 RAD 6567.9 ¥EL 11.962 PTH 2.13 VHp 8.251DpA -.22 RAP 191.65 ECC 1.3572

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZM•H INJ TIME PC) CST TIM IMJ 2 LAT INJ 2 LONG

2834.91 -28.28 84.3• 22.81 91.54 13 57 1 2234.9 -27.•• •5.•5

4277.10 2.53 176.28 15.42 61.79 7 20 54 36••.1 -1.2• 169.65

2537.98 -29.•6 62.47 22.•5 92.98 15 24 9 1938.0 -29.03 53.•4

4049.27 3.82 158.82 14.70 60.33 8 27 43 3449.3 -.16 152.29

2251.04 -33.57 40.29 22.36 96.85 16 51 5 1651.0 -32.26 31.30

3908.98 •.08 146.16 12.69 56.47 9 10 9 3309.0 2.62 139.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC$ 1.8604 BAU .5408 $GT 1938.8 SGR 651.4 863 291.4 ST 298.7 SR 61•.0 SS 328.8

RC3 .0806 FAU .08949 RRT .1•23 RRF -.2038 RTF -.8266 CRT -.3898 CRS .9235 CST -.6109

FCS-3.SGS• BSP 6201 ST_ Z045.4 R23 -.0446 R13 -.8278 LSA •04.• MSA 274.6 SSA •7.8

BC3 1.8621F94P 845 SG1 1942.6 S_2 640.5 THA 3.72 EL1 630.4 EL2 269.2 ALF 10].12

LAUNCH DA•E DEC 20 1964 FLIGHT TIME 158.00 ARRIVAL DATE MAY 2• 1965

HELIOCENTRIC CONIC DISTANCE 3•5_199 EARTH TO MARS

RL 14•.1• LAL -.00 LOL 88.15 VL 34.299 GAL 3.68 AZL 89.12 HCA 115.94 SI4A 211.60 ECC .31057 INC .8•60 vl 30.273

RP 240.•9 LAp .•9 LOP 204.09 VP 21.•98 GAP 16.32 AZP 90.38 TAL 15.61 TAP 131.55 RCA 145.88 APO 2•7.31 v2 22.806

RC 161.890 GL 6.51 GP 3.36 2AL 59.•5 ZAP 166.43 ET$ 164.48 ZAE 154.61 E•E 6.78 ZAC 93.36 ETC 255.84 CLP 166.85

PLAN(•OCENTRIC CONIC

C3 21.286 VHL 4.814 DLA 18.38 RAL 152.23 RAD 6567.9 Vl[L 11.944 PTH 2.13 VHp 8.047 DpA -.22 RAp 191.90 ECC 1.5503

LMCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

90.00 13 Z 10 2841.45 -28.29 84.85 21.41 91.30 13 49 31 2241.4 -2•.81 •6.22

90.00 8 • 58 4261.18 2.01 175.39 14.05 61.75 • 18 59 3661.2 -1.76 168.77

100.00 14 34 32 2543.61 -29.•8 62.86 21.35 92.•7 15 16 55 1943.6 -29.0• 54.15

100.00 • 18 1• 4034.25 3.31 15•.99 13.33 60.2• 8 25 31 3434.3 -.67 151.4•

110.00 16 6 48 2254.92 -33.60 40.59 20.96 96.68 16 44 23 1654.9 -32.31 31.99

110.00 8 2 30 3895.70 6.58 145.46 11.31 56.36 9 • 26 3295.7 2.12 139.22

DIFFERENTIAL C(_R(CTIONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE .0974 TRA -.6343 TC3 1.9214 BAU .5474 $GT 1961.3 SGR 649.4 SG3 307.4 ST 281.9 SR 615.7 SS 350.4

ROE -.4935 RflA -.1905 RC3 .0926 FAU .09325 RRT .1891RRF -.2190 RTF -.8297 CRT -.3415 CRS .9158 CST -.5920

FD( .5831FRA -.3289 FC$-3.•925 BSP 6395 SGIB 2066.0 R23 -.0444 R13 -.8309 LSA 708.3 MSA 2•0.6 SSA 80.6

BDE .5030 BRA .6519 BC3 1.9236 FSP 896 SG1 1965.6 SG2 636.3 THA 4.00 ELI 624.8 EL2 261.1 ALF 100.79

LAUNCH DATE DEC 20 1964 FLIGHT TIM( 160.00 ARRIVAL DATE MAY 29 1965

NELIOCEN•RIC CONIC

RL 147.17 LAL -.00

RP 240.49 LAP .76

RC 194.219 GL 6.96

PLANETOCENTR[C CONIC

C3 20.909 VHL 4.5•3

LNCH AZMTH LNCH TIME

90.00 12 54 48

90.00 6 6 11

lO0.O0 14 27 26

100:00 7 !G 14

110.00 16 O 14

110.00 • 59 56

DIFFEREM•IAL C(:RRECTION9

TOE .0815 "IRA -.6052

ROE -.4882 RRA -.1429

FOE .4109 FRA -.3930

BO( .4949 BRA .6218

DISTANCE 378.309

LOL 88.15 VL 34.222 GAL 3.78 AZL 89.15 HCA

LOP 205.03 VP 21.•09 GAP 15.72 AZP 90.39 TAL

GP 3.47 ZAL 56.63 ZAP 165.70 ET$ 164.79 ZAE

EARTH TO MARS

116.87 SMA 209.85 ECC .30526 INC .8524 vl 30.273

16.2• TAp 135.14 RCA 145.79 APO 275.91 v2 22.836

155.07 ETE 7.30 ZAC 93.51ETC 255.84 CLP 166.12

DLA 18.65 RAL 151.08 RAO 656•.8 VEL 11.926 PTH 2.12 VHp 7.849 DpA -.20 RAp 192.15 ECC 1.3441

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

264•.64 -28.30 85.30 20.05 91.0• 13 42 16 2247.6 -27.85 76.67

4246.38 1.54 1•4,57 12.72 61.•2 7 16 57 3646.4 -2.26 167.94

2548.93 -29.79 63.28 19.99 92.56 15 9 55 1948.9 -29.12 54.54

4020.35 2.84 157.22 11.99 60.23 8 23 15 _420.5 -1.14 150.70

2258.59 -33.63 40.8• 1g.63 96.52 16 3• 53 1658.6 -32.36 51.8•

3683.43 6.12 144.81 9.96 56.30 9 4 39 3283.4 1.65 138.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• C3 1.9827 BAU .5550 SGT 1984.6 $GAR 64•.5 SG3 524.1 ST 266.5 SR 614.3 SS - 372.4

RC3 .1055 FAU .09715 RRT .2052 RRF -.2354 RTF -.8331 CRT -.2973 CRS .9083 CST -.5739

FC3-4.022• BSP 6545 _ 2087.5 R23 -.0460 R13 -.8345 LSA 713.5 HSA 266.7 SSA 89.1

BC3 1.9855 FSP 951 SG1 1989.5 SG2 632.1 THA 4.26 ELI 620.5 EL2 252.0 ALF 98.81

LAUNCH DATE DEC 20 1964 FLIGHT TIME 162.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC

RL 14•.1• LAL -.00

RP 240.19 LAp .•3

RC 166.S36 GL 6.24

PLAN[TOCEMTRIC CONIC

C3 20.568 VML 4.535

LNCH AZ14TH LNCH TIME

90.00 12 4• 43

DISTANCE 381.467 EARTH TO MARS

LOL 86.15 VL 34.150 GAL 3.88 AZL 89.1• HCA 11•.81SMA 208.21ECC .50025 INC .8285 Vl 30.278

LOP 205.96 VP 21.626 GAP 15.13 AZP 90.39 TAt. 16.91 TAp 134.72 RCA 145.70 APO 2•0.73 V2 22.866

GP 3.58 ZAL 5•.54 ZAp 164.96 ET$ 165.08 2AE 155.56 ETE 7.86 ZAC 93.67 ETC 255.83 CLP 165.38

OLA 16.89 RAt. 149.96 RAD 656•.8 VEL 11.914 PTH 2.12 VHP 7.656 DpA -.18 RAp 192.36 ECC 1.3985

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2853.42 -28.31 85.73 16.72 90.86 13 35 17 2255.4 -27.89 •7.09

90.00 6 4 1• 4232.•5 1.10

100.00 14 20 38 2553.89 -29.81

100.00 • 14 5 400•.51 2.41

110.00 15 53 54 2262.01 -33.66

110.00 • 57 16 3872.15 5.69

DIFFERENTIAL CORRECTIONS

TOE .0677 TRA -.5751 TC3 2.0427 BAU .5626

ROE -.4831 RRA -.1352 RC3 .1193 FAU .10126

FC_ .4388 FRA -.4618 FC3-4.2621 BSP 665•

8DE .4879 BRA .5908 0C3 2.0462 FSP 1008

1•3.81 11.42 61.70 7 14 49 3632.7 -2.70 167.18

63.65 18.67 92.37 15 3 10 1953.9 -29.16 54.90

156.52 10.69 60.20 8 20 52 3407.5 -1.57 150.00

41.13 18.32 96.36 16 31 36 1662.0 -32.41 92.12

144.22 8.65 56.24 9 1 49 3272.1 1.22 137.99

MID-COURSE ExECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 2007.5 SGR 645.6 SG3 341.6 ST 252.0 SR 612.8 SS $94.1

RRT .2214 RRF -.2528 RTF -.8568 CRT -.2562 CRS .9004 CST -.5569

SG8 2108.7 R23 -.0487 R13 -.8382 LSA •19.6 MSA 263.1 SSA 85.3

SG1 2013.1 SG2 627.9 THA 4.51 EL1 616.8 EL2 242.0 ALF 97.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE DEC 20 1864 FLIGHT TIME 164.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 239.88 LAP .70 LOP 206.90 Vp

RC 168.857 GL 6,08 GP 3.70 ZAL

PLANETOCENTRIC CONIC

C3 20,262 VHL 4.501

LNCH AZMTH LNCH TIME

90.00 12 40 56

90.00 6 2 14

100.00 14 14 3

100.00 7 11 48

110.O0 15 47 48

110.00 7 54 33

DIFFERENTIAL CORRECTIONS

TOE .0548 TRA -.5446 TC3 2.1010 BAU .5703

RDE -.4784 RRA -.1273 RC3 .1341 FAU .10558

FOE .4680 FRA -.5353 FC3-4.5109 BSP 6766

BOE .4815 BRA .5595 8C3 2,1052 F SP 1070

DISTANCE 384.671 EARTH TO MARS

34.080 GAL 3.98 AZL 89.20 HCA 118.75 SMA 206.68 ECC .29551 INC .8036 vl 50.273

21.549 GAP 14.55 AZP 90.39 TAL 17.55 TAp 136.31 RCA 145.60 APO 267.75 V2 22.897

56.47 ZAp 164.19 ETS 165.33 ZAE 156.09 ETE 8.47 ZAC 93.83 ETC 255.83 CLP 164.62

DLA 19.11RAL 148.85 RAO 6567.8 VEL 11.901PTH 2.11VHp 7.467 Dpk -.15 RAp 192.58 ECC 1.3335

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2858.75 -28.31 86.12 17.42 90.66 13 28 34 2258.7 -27.92 77.47

4220.27 .69 173.11 10.16 61.69 7 12 35 3620.3 -3.10 166.48

2558.44 -29.82 63.98 17.38 92.19 14 56 41 1958.4 -29.20 55.Z3

5995.79 Z.01 155.88 9.43 60.17 8 18 24 3395.8 -1.97 149.36

Z265.13 -33.68 41.37 17.05 96.22 16 25 33 1665.1 -32.45 32.35

]861.87 5.50 143.68 7.38 56.18 8 58 54 3261.9 .82 137.45

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2029.9 SGR 644.0 SG3 360.1 ST 237.8 SR 611.1 SS 416.4

RRT .2384 RRF -.2717 RTF -,8405 CRT -.2131CRS .8926 CST -.5362

SG8 2129.7 R23 -.0519 R13 -.8421 LSA 726.7 MSA 260.3 SSA 87.2

SGt 2036.4 SG2 623.5 THA 4.77 EL1 613.5 EL2 231.4 ALF 95.53

LAUNCH OATE OEC ZO 1964 FLIGHT TIME 166.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LC)4. 88.15 VL

RP 239.58 LAP ,68 LOP 207.85 VP

RC 171.174 GL 5.92 GP 5.83 ZAL

PLANETOCENTRIC CONIC

C3 19.g87 VNL 4.471

LNCH AZMTH LNCH TIME

90.00 12 34 26

90.00 6 0 4

100.00 14 7 47

100.O0 7 9 25

110.OO 15 41 57

110.O0 7 51 44

DIFFERENTIAL CORRECTIONS

TOE .0435 TRA -.5149 TC3 2.1558 BAU .5774

ROE -.4738 RRA -.1193 RC3 .1499 FAU .11012

FDE .4970 FRA -.6132 FC3-4,7697 8SP 6855

BDE .4758 SRA .5286 8C3 2.1610 FSP 1134

DISTANCE 387.917 EARTH TO MARS

34.014 GAL 4.07 AZL 89.22 HCA 119.69 8,MA 205.24 ECC .29103 INC .7785 vl 30.273

21.478 GAP 13.98 AZP 90.39 TAL 18.19 TAp 137.88 RCA 145.51 APO 264.97 V2 22.928

55.43 ZAp 163.42 ETS 165.56 ZAE 156.65 ETE 9.14 ZAC 93.99 ETC 255.82 CLP 163.85

OLA 19.31RAL 147.76 RAD 6567.8 VEL 11.890 pTH 2.11VHp 7.284 DpA -.11 RAp 192.78 ECC 1.3289

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2863.53 -28.31 86.47 16.17 90.49 13 22 10 2263.5 -27.95 77.82

4208.96 .33 172.48 8.94 61.68 7 10 13 3609.0 -3.46 165.85

2562.54 -29.83 64.29 16,13 92.03 14 50 29 1962.5 -29.23 55.53

3985.19 1.65 155.29 8.20 60.15 8 15 50 5385.2 -2.33 148,77

2267.92 -33.70 41.59 15.81 96.10 16 19 45 1667.9 -32.49 32,56

3852.57 4.95 143.19 6.15 56.13 8 55 57 3252.6 .47 186.97

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2051.2 SGR 642.6 SG3 379.4 ST 224.6 SR 609.2 SS 438.0

RRT .2562 RRF -.2917 RTF -.8439 CRT -.1714 CRS .8847 CST -.5152

SGB 2149.6 R23 -.0556 R13 -.8457 LSA 734.0 MSA 258.5 SSA 88.6

SG1 2058.5 SG2 619.0 THA 5.05 EL1 610.6 EL2 220.8 ALF 94.16

LAUNCH DATE 0EC 20 1964 FLIGHT TIME 168,00 ARRIVAL 0ATE JUN 6 1965

HELIOCENTRIC CONIC DISTANCE 391.202 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.951 GAL 4.16 AZL 89.25 HCA 120.64 SMA 203.89 ECC .28681 INC .7529 vl 30.273

RP 259,26 LAP .65 LOP 208.79 VP 21.412 GAp 15.41 AZP 90.38 TAL 18.81 TAp 139.45 RCA 145.42 APO 26Z.37 V2 22.959

RC 173.485 GL 5,75 GP 3,96 ZAL 54.42 ZAp 162.62 ETS 165.76 ZAE 157.24 ETE 9.87 ZAC 94.15 ETC 255.81 CLP 163.06

PLANETOCENTRIC CONIC

C3 19.741 VHL 4.443 DLA 19.49 RAL 146.70 RAD 6567.8 VEL 11,879 pTH 2.11VHF 7.106 DpA -.05 RAp 192.98 ECC 1.3249

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 28 16 2867.77 -28.32 86.78 14.95 90.33 13 16 4 2267.8 -27.97 78.13

90.00 5 57 46 4198,82 .00 171.91 7.76 61.68 7 7 45 3598.8 -3.78 165.28

100.00 14 1 49 2566.14 -29.84 64,56 14.92 91.89 14 44 35 1966.1 -29.26 55.80

100.00 7 6 55 3975.68 1.33 154.77 7.02 60.13 8 13 11 3375,7 -2.65 148.25

110.00 15 36 21 2270.34 -33.72 41.78 14.60 95.99 16 14 12 1670.3 -32.52 32,75

110.00 7 48 52 3844.25 4.63 142.75 4.96 56.09 8 52 56 3244.2 .15 136.54

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0329 TRA -.4852 TC3 2.2076 BAU .5843 SGT 2071.3 SGR 641.6 SG3 399.9 ST 211.9 SR 607.2 SS 460.0

ROE -.4695 RRA -.1111RC3 .1667 FAU .11489 RRT .2753 RRF -.3131RTF -.8473 CRT -.1268 CRS .8769 CST -.4900

FOE .5269 FRA -.6966 FC3-5.0388 B,_P 6941 SGB 2168.4 R23 -.0597 R13 -.8493 LSA 742.1MSA 257.7 SSA 89.6

8DE .4706 BRA .4977 BC3 2.2139 F S4o 1202 SG1 2079.6 SG2 614.3 THA 5.34 ELI 607.8 EL2 210.0 ALF 92.88

LAUNCH DATE DEC 20 1964 FLIGHT TIME 170.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CC_IC DISTANCE 394.524 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.891 GAL 4.25 AZL 89.27 HCA 121.59 SNA 202.63 ECC .28282 INC .7267 V1 30.273

RP 238.95 LAP .62 LOP 209.74 VP 21.351 GAp 12.85 AZP 90.38 TAL 19.43 TAp 141.01 RCA 145.32 Apo 259.93 vZ 22.991

RC 175.790 GL 5.57 GP 4.09 ZAL 53.44 ZAp 161.80 ETS 165.94 ZAE 157.86 ETE 10.67 ZAC 94.32 ETC 255.81CLP 162.26

PLANET_ENTRIC CONIC

C3 19.520 VHL 4.418 OLA 19.64 RAL 145.66 RAO 6567.8 VEL 11.870 pTH 2.11VHp 6.932 OpA .02 RAp 193.17 ECC 1.3213

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 2Z 26 2871.44 -28.32 87.05 13.77 90.20 13 10 17 2271.4 -27.99 78.40

90.00 5 55 20 4189.82 -.29 171.41 6.61 61.68 7 5 10 3589.8 -4.07 164.78

1OO.00 13 56 9 2569.24 -29.85 64.79 13.74 91.77 14 38 58 1969.2 -29.28 56.03

100.00 7 4 18 3967.25 1.05 154.31 5.86 60.12 8 10 26 3367.3 -2.94 147.79

110.O0 15 31 1 2272.40 -33.73 41.93 13.43 95.89 16 8 54 1672.4 -32.55 32.90

110.00 7 45 55 3838.87 4.35 142.36 5.80 56.06 8 49 52 3236.9 -.13 136.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0314 TRA -.4478 TC3 2.2719 8AU .5948 SGT 2100.5 SGR 640.9 SG3 421.4 ST 198.8 SR 604.9 SS 481.0

RDE -.4653 RRA -.1027 RE3 .1847 FAU .11995 RRT .2899 RRF -.3356 RTF -.8530 CRT -.1365 CRS .8683 CST -.5072

FDE .5558 FRA -,7868 FCS-5.3200 BSP 6823 SGB 2196.1 RZ3 -.0683 R13 -.8553 LSA 750.7 MSA 254.9 SSA 90.9

BDE .4664 BRA .4594 BC3 2.2794 FSP 1272 SG1 2109.4 802 610.8 THA 5.52 ELI 605.6 EL2 196.7 ALF 92.87

2274



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I. 1964)

LAUNCH DATE DEC 20 1964

HELIOCENTRIC COI_IC

RL 147.17 LAL -.O0

RP 238.G3 LAP .59

RC 178.086 GL 5.38

PLANETOCENTRIC CONIC

C3 19.322 VHL 4.396

LNCH AZMTH LNCH TIME

90.00 12 16 57

90.00 5 52 46

100.00 13 50 49

100.00 7 1 35

110.00 15 25 59

110.00 7 42 54

FLIGHT TIME 172.00

DISTANCE 397.880

LOL 88.15 VL 33.834 GAL 4.33 AZL 89.30 HCA 122.54 SHA

LOP 210.69 VP 21.295 GAP 12.29 AZP 90.38 TAL 20.03 TAp

GP 4.24 ZAL 52.49 ZAp 160.97 ETS 166.11 ZAE 158.50 ETE

ARRIVAL DATE JUN 10 1955

EARTH TO MARS

201.44 ECC .27906 INC .6999 vl 30.273

142.57 RCA 145.23 APO 257.65 V2 23.024

11.55 ZAC 94.48 [TC 255.80 CLP 101.43

DLA 19.77 RAL 144.86 RAD 6567.8 VEL 11.862 pTH _ 2.10 VHp

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZHTH INJ TIME

2874.43 -28.32 87.26 1Z.63 90.09 13 4 51

4182.02 -.54 170.98 5.50 61.69 7 2 28

2371.74 -29.85 64.97 12.60 91.67 14 33 41

3939.94 .80 153.91 4.75 60.12 8 7 35

2273.99 -33.74 42.06 12.30 93.82 16 3 53

3830.45 4.11 142.03 2.69 56.03 8 46 45

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .0134 TRA -.4273 TC3 2.3003 BAU .3966 SGT 2107.3 9GR 640.8 SG3 443.8

ROE -.4613 RRA -.0940 RC3 .2038 FAU .12517 RRT .3164 RRF -.3599 RTF -.8532

FOE .5869 FRA -.8796 FC3-5.6082 BSP 7075 9GB 2202.5 R23 -.0692 R13 -.8557

BOE .4616 BRA .4373 8C3 2.3094 FSP 1349 SGl 2117.9 962 604.8 THA 5.99

LAUNCH DATE DEC 20 1954 FLIGHT TIME 174.00

HELIOCENTRIC C_IC DISTANCE 401.269

RL 147.17 LAL -.00 LOL 88.13 VL 33.780 GAL 4.41 AZL 89.33 HCA 123.49 SMA

RP 238.31 LAp .56 LOP 211.64 VP 21.244 GAp 11.74 AZP 90.37 TAL 20.62 TAp

RC 180.3T3 GL 3.18 GP 4.39 ZAL 31.57 ZAp 160.12 ETS 166.26 ZAE 159.18 ETE

PLANE TOCENTRIC CONIC

C3 19.147 VHL 4.376 DLA 19.88 RAL 143.67 RAD 6567.8 VEL 11.854 pTH 2.10 VHp

LNCM AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A214TH INJ TIME

90.00 12 11 48 2876.80 -28.32 87.44 11.52 90.00 12 59 45

90.00 3 50 4 4173.32 -.76 170.60 4.42 61.69 6 59 39

100.00 13 45 48 2573.70 -29.83 65.12 11.50 91.59 14 28 41

100.00 6 58 45 3933.66 .38 153.56 3.67 60.11 8 4 39

110.00 13 21 12 2275.19 -33.75 42.15 11.20 95.77 15 59 8

110.00 7 39 30 3824.93 3.90 141.74 1.60 56.01 8 43 35

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .0169 TRA -.3907 TC3 2.3584 BAU .6064 SGT 2134.5 SGR 841.2 963 467.7

ROE -.4374 RRA -.0830 RC3 .2242 FAU .13078 RRT .3332 RRF -.3850 RTF -.8585

FOE .6133 FRA -.9817 FC3-3.9134 BSP 6923 SG8 2228.8 R23 -.0787 R13 -.8613

90E .4377 8RA .3998 8C3 2.3690 FSP 1424 $61 2146.1 962 601.3 THA 6.21

6.763 OPA .09 RAp 193.34 ECC 1.3180

PO CST TIM INJ 2 LAT INJ 2 LONG

2274,4 -28.00 78.61

3582.0 -4.52 164.34

1971.7 -29.50 56.21

3359.9 -3.18 147.39

1674.0 -32.57 33.02

3230.5 -.38 135.82

ORBIT DETERHINATION ACCURACY

ST 188.7 9R 602.6 SS 502.9

CRT -.0422 CRS .8610 CST -.4388

LSA 759.2 MSA 239.1 SSA 90.2

EL1 602.6 EL2 188.5 ALF 90.84

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

200.32 ECC .27550 INC .6725 vl 30.273

144.11RCA 145.13 APO 253.31 V2 23.036

12.52 ZAC 94.66 ETC 255.80 CLP 160.59

6.598 DpA .19 RAp 193.51 ECC 1.3151

PC) CST TIN INJ 2 LAT INJ Z LONG

2276.8 -28.02 78.79

3575.3 -4.54 163.96

1973.7 -29.31 36.35

3333.7 -3.40 147.04

1675.2 -32.59 33.11

3224.9 -.39 135.33

ORBIT DETERMINATION ACCURACY

ST 1T5.9 SR 600.0 SS 522.9

CRT -.0672 CRS .8520 CST -.4635

LSA 767.8 RSA 238.2 SSA 90.7

ELt 600.1 EL2 175.5 ALF 91.23

LAUNCH DATE DEC 20 1964 FLIGHT TIME 176.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 237.98 LAP .53

RC 182.631 GL 4.98

PLANETOCENTRIC CONIC

C3 18.989 VHL 4.358

LMCH AZMTH LMCH TIME

90.00 12 7 2

90.00 5 47 14

100.00 13 41 8

tOO.O0 6 53 50

110.00 15 16 44

110.00 7 36 43

DISTANCE 404.687 EARTH TO MARS

LOt. 88.15 VL 33.T28 GAL 4.49 AZL 89.36 HCA 124.45 SHA 199.27 ECC .27215 INC .6442 Vl 30.273

LOP 212.60 yp 21.198 GAP 11.20 AZp 90.36 TAL 21.20 TAp 145.65 RCA 145.04 APO 253.50 V2 23.089

GP 4.55 ZAL 50.68 ZAp 139.25 ET8 166.39 ZAE 159.88 ETE 13.61 ZAC 94.83 ETC 255.79 CLP 159.73

DLA 19.97 RAL 142.72 RAD 6567.8 VEL 11.848 pTH 2.10 VHp 6.438 DpA .29 RAp 193.66 ECC 1.3125

L-I TIME [NJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2878.43 -28.32 87.56 10.45 89.94 12 55 0 2278.4 -28.03 78.90

4169.79 -.94 170.30 3.38 61.70 6 56 44 3569.8 -4.71 163.65

2575.00 -29.86 65.21 10.43 91.54 14 24 3 1975.0 -29.32 56.45

3948.46 .41 153.28 2.63 60.11 8 1 38 3348.5 -3.57 146.75

2275.88 -33.76 42.20 10.14 95.73 15 54 40 1675,9 -32.59 33.16

3820.34 3.72 141.50 .56 56.00 8 40 23 3220.3 -.76 135.29

DIFFERENT1AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .0009 TRA -.3734 TC3 2.3743 8AU .6060 SGT 2134.2 SGR 642.5 SG3 492.2 ST 168.6 SR 597.3 $9 544.8

ROE -.4336 RRA -.OT3T RC3 .2437 FAU .13630 RRT .3630 RRF -.4122 RTF -.8578 CRT .0466 CRS .8451 CST -.3774

FOE .6476 FRA-l.0860 FC3-6.2232 8SP 7212 $GB 2228.8 R23 -.0800 RI3 -.8609 LSA 777.3 NSA 264.3 SSA 89.1

806 .4336 8RA .3810 BC3 2.3869 FSP 1313 SG1 2147.9 9G2 394.9 THA 6.76 EL1 597.4 EL2 168.4 ALF 89.18

LAUNCH DATE DEC 20 1964 FLIGHT TIME 178.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC DISTANCE 408.135

RL 147.17 LAL -.00 LOL 88.15 VL 33.679 GAL 4.56 AZL 89.38 HCA 125.41 SNA

RP 237.65 LAp .30 LOP 213.36 VP 21.156 GAp 10.67 AZP 90.36 TAL 21.76 TAp

RC 184.919 GL 4.77 GP 4.72 ZAL 49.82 ZAP 158.35 ETS 166.51 Z/_ 160.61ETE

PLANETOCENTRIC CONIC

C3 18.849 VHL 4.342 OLA 20.03 RAL 141.79 RAD 6567.8 VEL 11.842 PTH 2.10 VHp

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME

90.00 12 2 36 2879.40 -28.32 87.63 9.42 89.90 12 50 36

90.00 5 44 17 4165.34 -1,08 170,05 2.37 61.70 6 53 42

lOO.O0 13 36 47 2375.71 -29.86 65.27 9.39 91.51 14 19 43

100.00 6 52 47 3944.27 .27 153.05 1.62 60.11 7 58 31

110.00 13 12 32 2276.14 -33.76 42.22 9.10 95.72 15 30 28

110.00 7 33 31 3816.60 3.56 141.30 359.35 55.98 8 37 8

DIFFERENTIAL C(]RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0010 TRA -.3421TC3 2.4167 BAU .6128 SGT 2152.8 9GR 644.6 SG3 518.4

ROE -.4499 RRA -.0639 RC3 .2669 FAU .14263 RRT .3845 RRF -.4400 RTF -.8614

FOE .6763 FRA-1.200Q FC3-6.5317 BSP 7130 SGB 2247.2 R23 -.0886 R13 -.8649

BOE .4499 8RA .3484 8C3 2.4316 FSP 1397 SGI 2168.2 SG2 390.9 THA 7.10

EARTH TO MARS

198.28 ECC .26899 INC .6154 vl

147.17 RCA 144.94 Apo 251.61 V2

14.82 ZAC 95.01ETC 255.79 CLP

6.282 DpA .41 RAp 193.80

PO CST TIN INJ 2 LAT

2279.4 -28.03

3563.3 -4.86

1975.7 -29.33

3344.3 -3.71

1676.1 -32.60

3216.6 -.91

30.273

23.123

158.85

ECC !.3102

INJ 2 LONG

78.97

163.40

56.50

146.52

33.18

133.09

ORBIT DETERMINATION ACCURACY

ST 157.3 8R 594.4 SS 564.5

CRT .0368 CRS .8363 CST -.3875

LSA 786.1NSA 266.3 SSA 88.6

EL1 594.4 EL2 157.2 ALF 89.37

2275



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TIME 180.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC COt¢lC

RL 147.17 LAL -.O0

RP 237.31 LAP .47

RC 187.178 GL 4.54

PLANETOCENTRIC CONIC

C3 18.724 VHL 4.327

LNCH AZMTH LNCH TIME

90.00 11 58 34

90.00 3 41 12

100.00 13 32 47

100.00 8 49 39

110.00 15 8 38

110.00 7 30 17

DIFFERENTIAL C(_RECTIONS

TOE -.0097 TRA -.5236

flOE -.4483 flRA -.0559

FOE .7088 FRA-1.3170

BOE .4464 BRA .3284

DISTANCE 411.608 EARTH TO MARS

LOL 68.15 VL 33.632 GAL 4.63 AZL 89.41HCA 126.37 SMA 197.35 ECC .26601 INC .5858 vl 30.273

LOP 214.52 VP 21.118 GAP 10.14 AZP 90.35 TAL 22.31 TAp 148.68 RCA 144.85 Apo 249.85 V2 23.157

GP 4.89 ZAL 48.99 ZAP 157.43 ETS 166.62 ZAE 161.35 ETE 16.18 ZAC 95.20 ETC 255.78 CLP 157.94

DLA 20.07 RAL 140.90 RAO 6567.8 VEL 11.837 PTH

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2879.61 -28.32 87.64 8.42 89.90 12 46 33

4162.01 -1.19 169.86 1.40 61.71 6 50 34

2573.73 -29.86 65.27 8.40 91.51 14 15 43

3941.10 .16 152.88 .65 60.11 7 55 20

2273.88 -33.76 42.20 8.11 93.74 15 46 34

3813.73 3.47 141.15 358.58 53.97 8 33 51

MID-COURSE EXECUTION ACCURACY

TC3 2.4302 BAU .6128 SGT 2152.1 SG_. 647.9 SG3 545.4

RC3 .2932 FAU .14895 RRT .4138 RRF -.4695 RTF -.8612

FC3-6.8868 BSP 7323 SGB 2247.5 R23 -.0930 R13 -.8651

BC3 2.4478 FSP 1694 SG1 2170.1 SG2 585.0 THA 7.66

2.10 VHp 6.131 OpA .55 RAP 193.92 ECC 1.3082

PO CST TIN INJ 2 LAT ]NJ 2 LONG

2279.6 -28.03 78.99

3562.0 -4.96 163.21

1975.8 -29.33 56.50

3341.1 -3.82 146.35

1675.9 -32.59 33.16

3213.7 -1.02 134.94

ORBIT DETERMINATION ACCURACY

ST 151.3 SR 591.5 SS 585.8

CRT .1262 CRS .8298 CST -.3164

LSA 796.4 NSA 272.1 SSA 86.9

EL1 591.8 ELZ 130.0 ALF 88.03

LAUNCH DATE OEC 20 1964 FLIGHT TIME 182.O0 ARRIVAL DATE JUN Z0 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 238.98 LAp .44

RC 189.421 GL 4.31

PLAN(TOCENTRIC CONIC

C3 18.613 VHL 4.314

LNCH AZMTH LNCH TIME

90.00 11 54 _2

90.00 3 37 59

100.00 13 29 8

100.00 6 46 25

110.00 13 5 1

110.00 7 27 0

DIFFERENTIAL CORRECTIONS

TOE -.O133 TRA -.3004 TC3 2.4510 OAU .6151

ROE -.4428 RRA -.0433 RC3 .3190 FAU .15539

FOE .7396 FRA-1.4424 FC3-7.2368 BSP 7363

808 .4430 8RA .3038 BC3 2.4717 FSP 1793

DISTANCE 415.108 EARTH TO MARS

LCL 88.15 VL 33.587 GAL 4.70 AZL 89.44 HCA 127.33 SHA 196.47 ECC .26320 INC .5532 vl 30.273

LOP 215.48 vP 21.083 GAP 9.63 A ZP 90.34 TAL 22.83 TAp 150.18 RCA 144.76 APO 248.18 V2 23.191

GP 5.08 ZAL 48.20 ZAp 136.49 (TS 168.72 ZAE 162.12 ETE 17.72 ZAC 93.39 ETC 253.78 CLP 137.02

DLA 20.09 RAL 140.04 RAD 6567.8 VEL 11.832 pTH 2.10 VHp 5.983 DpA .70 RAp 194.03 ECC 1.3063

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2879.09 -28.32 87.61 7.45 89.92 12 42 51 2279.1 -28.03 78.95

4139.73 -1.26 169.74 .43 61.71 6 47 19 3559.7 -5.03 163.09

2573.15 -29.86 65.22 7.43 91.54 14 12 3 1975.2 -29.32 36.46

3938.91 .08 152.76 339.70 60.11 7 52 3 3338.9 -3.89 146.23

2275.13 -33.75 42.15 7.14 93.77 13 42 57 1675.1 -32.58 33.10

3811.69 3.40 141.04 357.64 55.97 8 30 32 3211.7 -I.09 134.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2157.2 SGR 652.4 863 573.9 ST 143.5 SR 588.4 Ss 606.0

RRT .4405 RRF -.4998 RTF -.8624 CRT .1598 CRS .8225 CST -.2885

SGB 2233.7 R23 -.1005 R13 -.8669 LSA 806.4 MSA 276.4 SSA 85.5

SGI 2177.8 SGZ 580.2 THA 8.17 EL1 588.9 EL2 141.5 ALF 87.63

LAUNCH OATE DEC 20 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC DISTANCE 418.632

RL 147.17 LAL -.0D LOL 68.15 VL 33.545 GAL 4.77 AZL 89.48 HCA

RP 236.64 LAP .41 LOP 216.45 VP 21.056 GAP 9.12 A ZP 90.32 TAL

RC 191.655 GL 4.07 GP 5.27 ZAL 47.44 ZAp 155.53 ETS 166.81 ZAE

PLANETOCENTRSC CCwNIC

C3 18.515 VHL 4.303 DLA 20.09 RAL 139.20 RAD 6567.7 VEL 11.828 pTH

EARTH TO MARS

128.30 SMA 195.65 ECC .26055 INC .5239 vt 30.273

23.37 TAp 151.57 RCA 144.67 APO 246.62 V2 23.226

162.91ETE I9.46 ZAC 95.58 ETC 255.77 CLP 156.07

2.09 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH

90.00 11 5t 33 2877.82 -28.32 87.51 6.52 89.96

90.00 5 34 39 4158.51 -1.30 169.67 359.54 61.71

100.00 13 25 48 2373.89 -29.85 65.13 6.50 91.38

100.00 6 43 4 3937.68 .04 152.69 358.80 60.11

110.00 15 I 42 2273.87 -33.74 42.05 6.20 95.83

110.00 7 23 40 3810.46 3.35 140.98 356.73 53.96

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY

TDE -.0150 TRA -.2778 TC3 2.4693 BAU .6172 SGT 2161.3 SGR 658.3 SG3 603.8

RDE -.4392 RRA -.0342 RC3 .3467 FAU .16259 RRT .4672 RRF -.5308 RTF -.8635

FOE .7684 FRA-1.G735 FC3-7.6024 BSP 7377 SGB 2259.3 R23 -.1090 R13 -.8687

8DE .4394 BRA .2799 BC3 2.4933 FSP 1894 881 2184.7 SG2 575.8 THA 8.71

5.840 DpA .87 RAp 194.13 ECC 1.3047

INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

12 39 30 2277.8 -28.02 78.86

6 43 57 3558.5 -5.07 163.02

14 8 42 1973.9 -29.32 56.37

7 48 42 3337.7 -3.93 146.16

15 39 36 1673.9 -32.57 33.01

8 27 10 3210.5 -1.14 134.77

ORBIT DETERMINATION ACCURACY

ST 135.7 8R 585.0 SS 625.0

CRT .1757 CRS .8146 CST -.2752

LSA 815.7 MSA 280.8 SSA 84.2

EL1 585.5 EL2 133.5 ALF 87.54

LAU_iCH DATE DEC 20 I964 FLIGHT TIWE 186.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CONIC

RL 147.17 LAb -.00 LOL 88.15 VL 33.303 GAL

RP 236.29 LAP .38 LOP 217.42 VP 21.030 GAP 8.61AZP

RC 193.877 GL 3.83 GP 5.48 ZAL 46.71 ZAp 154.54 ET8

PLAN[TOCENTRIC CONIC

C3 18.427 VHL 4.2g3 OLA 20.07 RAL 138.39 RAO 8567.7 VEL

LNCH AZNTH LNCH TIME L-I TINE INJ LAY INJ LONG

g0.00 11 48 35 2673.80 -28.32 87.36

90.00 5 31 11 4138.31 -1.31 169.66

100.00 13 22 48 2571.95 -29.85 64.99

100.00 6 39 38 3937.39 .03 152.67

110.00 14 58 39 2272.09 -33.73 41.91

110.00 7 20 17 3810.02 3.33 140.96

DIFFERENTIAL CORRECTIONS

TOE -.0151TRA -.2361 TC3 2.4833 BAU .8188

ROE -.4336 RRA -.0225 RC3 .3781FAU .16992

FOE .7967 FRA-I.7157 FC3-7.9829 BSP 7377

BDE .4338 BRA .2371 8C3 2.5116 FSP 2002

DISTANCE 422.179

4.83 AZL 89.51HCA

EARTH TO MARS

129.27 ,T_4A 194.87 ECC .25805 INC .4916 vl 30.273

90.31TAL 23.88 TAp 133.14 RCA 144.58 APO 245.18 V2 23.261

168.89 ZAE 163.70 ETE 21.45 ZAC 95.78 ETC 255.77 CLP 153.10

11.824 pTH 2.09 VHP 5.700 DpA 1.06

INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN

5.62 90.04 12 36 31 2275.8

358.66 61.71 6 40 29 3558.3

5.60 91.66 14 5 40 1971.9

357.92 60.11 7 45 16 3337.4

3.29 95.91 15 36 31 1672.1

355.86 35.96 8 23 47 3210.0

MID-COURSE EXECUTION ACCURACY

8GT 2162.9 SGR 665.8 SG3 635.2

RRT .4943 RRF -.5625 RTF -.8645

SG8 2263.1 R23 -.1185 R13 -.8703

SG1 2189.7 SG2 571.7 THA 9.29

RAp 194.21 ECC 1.3033

INJ 2 LAT INJ 2 LONG

-28.01 78.71

-5.08 163.01

-29.30 56.23

-3.94 146.14

-32.55 32.68

-1.16 134.75

ORBIT DETERMINATION ACCURACY

ST 128.1SR 381.5 SS 643.6

CRT .1795 CRS .8068 CST -.2704

LSA 825.0 MSA 285.1 SSA 82.9

ELI 582.0 EL2 125.9 ALF 87.62
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DAIE DEC 20 1984 FLIGHT TIME 188.00

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 235.94 LAP .35

RC 196.086 GL 3.57

PLAN[ TOC[NIRIC CONIC

C3 18.350 VHL 4.284

LNCH AZMTH LNCH TIME

90.OO 11 45 58

90.O0 3 27 36

100.00 13 20 9

100.00 8 38 T

110.00 14 55 53

110.00 7 16 51

OIFFERENT! AL CORRECTIONS

TDE -.0095 TRA -.2310

ROE -.4318 RRA -.0100

FOE .8207 FRA-1.8674

8DE .4319 8RA .2312

ARRIVAL DATE JUN 26 1965

DISTANCE 425.749 EARTH TO MARS

LOt- 88.15 VL 33.466 GAL 4.89 AZL 89.54 HCA 130.24 SMA 194.14 ECC .25589 ]NC .4583 Vl 30.273

LOP 218.39 Vp 21.008 GAp 8.12 AZP 90.30 TAL 24.37 TAp 154.60 RCA 144.50 APO 243.78 V2 23.297

GP 5.69 ZAL 46.01 ZAp 153.53 ETS 166.96 ZAE 164.51ETE 23.73 ZAC 95.98 ETC 255.76 CLP 154.10

DLA 20.03 RAL 137.62 RAD 6567.7 VEL 11.821PTH 2.09 VHp 5.565 DpA 1.27 RAp 194.28 ECC 1.302D

L-I TIME ]NJ LAT INJ LONG ]NJ RT ASC INJ AZMTM ]NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2673.02 -28.32 87.16 4.75 90.14 12 33 51 2273.0 -28.00 78.51

4159.11 -1.29 169.70 357.81 61.71 6 36 55 3559.1 -5.05 163.05

2569.34 -29.85 64.79 4.72 91.76 14 2 58 1969.3 -29.28 56.03

3938.02 .05 152.71 357.07 60.11 T 41 45 3338.0 -3.92 146.18

2269.78 -33.71 41.73 4.41 96.01 15 33 43 1669.8 -32.32 32.70

3810.35 3.34 140.97 355.02 55.96 8 20 21 3210.3 -1.15 134.77

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 2.5022 8AU .6219 SGT 2168.8 SGR 675.1SG3 668.5 ST 118.5 SR 577.6 SS 660.6

RC3 .4077 FAU .17771 RRT .5196 RRF -.5944 RTF -.8663 CRT .1234 CRS .7974 CST -.3126

FC3-8.3843 BSP 7250 ST, B 2275.4 R23 -.1298 R13 -.8730 LSA 832.9 MSA 289.0 SSA 81.8

BC3 2.5352 FSP 2107 SGI 2199.1SG2 568.8 THA 9.85 EL1 577.8 ELZ 117.5 ALF 88.49

LAUNCH DATE DEC 20 1964 FLIGHT "fINE 190.00 ARRIVAL DATE JUN 28 1965

DISTANCE 429.338

LOL 88.15 VL 33.430 GAL 4.95 AZL 89.58 HCA 131.21 SMA 193.45 ECC .2334T

LOP 219.37 VP 20.990 GAP 7.63 AZP 90.28 TAL 24.84 TAp 156.05 RCA 144.41

GP 5.92 ZAL 45.35 ZAP 152.49 ETS 167.03 ZAE 165.32 ETE 26.35 ZAC 96.19

DLA 19.97 RAL 136.87 RAD 6567.7 VEL 11.818 pTH 2.09 VHp 5.433 DpA 1.49

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZIMTH 1HJ TIME PO CST TIM

2869.44 -28.32 86.90 3.91 90.27 12 31 33 2269.4

4180.90 -1.22 169.80 357.00 61.71 6 33 15 3560.9

2368.01 -29.84 64.55 3.88 91.89 14 O 36 1966.0

3939.57 .11 152.79 356.25 60.11 7 38 9 3339.6

2266.90 -33.69 41.51 3.56 96.14 15 31 13 1666.9

3811.44 3.39 141.03 354.21 55.96 8 16 54 3211.4

HELIOCENTRIC CONIC

RL 14T.17 LAL -.00

RP 235.59 LAP .32

RC 198.280 GL 3.30

PLAN4[TOCENTRIC CONIC

C3 18.280 VHL 4.275

LNCH AZMTH LNCH TIME

90.00 11 43 44

90.00 5 23 54

100.00 13 17 50

100.00 G 32 30

110.00 14 53 26

110.00 • 13 23

DIFFERENTIAL CCRRECTION8

TDE -.0164 TRA -.2206 TC3 2.4883 BAU .6175

RDE -.4294 RRA °0027 RC3 .4404 FAU .18547

FDE .8534 FRA-2.0177 FC3-8.7839 B�P 7423

BDE .4287 8RA .2207 8C3 2.5269 FSP 2235

EARTH TO MARS

]NC .4238 vl 30.273

APO 242.48 V2 23.333

ETC 255.76 CLP 153.08

MID-COURSE EXECUTION ACCURACY

SGT 2150.9 SGR 686.6 SG3 701.9

RRT .5303 RRF -.6268 RTF -.8642

SG8 2257.9 R23 -.1389 R13 -.8720

SG1 2186.3 SG2 564.1THA 10.68

RAp 194.33 ECC 1.3008

INJ 2 LAT ]NJ 2 LONG

-27.98 •8.25

-5.00 163.15

-29.26 55.79

-3.87 146.26

-32.48 32.49

-1.10 134.82

ORBIT DETERMINATION ACCURACY

ST 116.0 SR 574.2 SS 680.9

CRT .1983 CRS .7926 CST -.2494

LSA 844.8 MSA 294.3 SSA 79.9

EL1 574.7 EL2 113.6 ALF 87.61

LAUNCH DATE DEC 20 1964

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 235.24 LAP .29

RE 200.460 GL 3.03

PLAMETOCENTRIC CONIC

C3 18.217 VHL 4.268

LNCH AZMTH LNCM TIME

90.00 11 41 50

90.00 5 20 6

100.00 13 15 50

100.00 6 28 47

1!0.00 14 51 14

110.00 T 9 32

OIFFERENTIAL CORRECTION8

TOE -.0142 TRA -.2047

ROE -.424• RRA .0164

FOE .8790 FRA-2.1811

BDE .4250 lIRA .2034

FLIGHT TIME 192.00 ARRIVAL DATE JUN 30 1965

D1STANCE 432.947 EARTH TO MARS

LOL 88.15 VL 33.395 GAL 5.00 AZL 89.61 HCA 132.19 SMA 192.80 ECC .25138 INC .3881 vl 30.273

LOP 220.34 VP 20.975 GAp 7.15 A 2P 90.26 TAL 25.29 TAp 157.48 RCA 144.33 APO 241.26 v2 23.369

GP 6.18 ZAL 44.71 ZAP 151.42 ETS 167.09 ZAE 166.11ETE 29.40 ZAC 96.41ETC 255.75 CLP 152.03

DLA 19.88 RAL 136.16 RAD 6567.7 VEL 11.815 pTH 2.09 VHp 5.306 DpA 1.74 RAP 194.36 ECC 1.2998

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2665.10 -28.31 86.58 3.10 90.43 12 29 35 2265.1 -27.95 77.93

4163.65 -1.13 169.95 356.20 61.T0 6 29 29 3563.6 -4.91 163.31

2361.99 -29.93 64.25 3.06 92.03 13 58 32 1962.0 -29.23 55.49

3941.99 .19 132.92 355,47 60.11 7 34 29 3342.0 -3.79 146.40

2263.49 -33.67 4i.25 2.74 96.29 15 28 58 1663.5 -32.43 32.23

3813.26 3.46 141.13 353.43 55.97 8 13 25 3213.3 -1.03 134.92

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 2.4845 BAU .6161 SGT 2141.0 SGR 700.4 963 737.6 ST 110.0 SR 570.3 SS 698.3

RC3 .4758 FAU .19377 RRT .5771RRF -.6587 RTF -.8636 CRT .1757 CRS .T852 CST -.2651

FC3-9.2083 86P 7407 968 2252.6 R23 -.IS10 R13 -.8727 LSA 854.2 MSA 298.6 SSA 78.5

8C3 2.5296 FSP 2358 SGI 2161.5 SG2 561.3 THA 11.46 ELI 570.6 EL2 108.2 ALF 87.99

LAUNCH OATE OEC 20 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUL 2 1963

DISTANCE 436,$76 EARTH TO MARS

LOL 88.15 VL 53.362 GAL 5.05 AZI_ 89.65 HCA 133.17 SMA 192.19 ECC .24940 INC .3515 vl 30.273

LOP 221.32 VP 20.964 GAP 6.67 AZP 90.24 TAt. 25.73 TAp 158.90 RCA 144.26 APO 240.12 V2 23.40S

6P 6.41ZAL 44.11 ZAP 150.32 ETS 167.15 Z_ 166.90 ETE 32.95 ZAC 96.63 ETC 255.75 CLP 150.96

HELIOCENTRIC CCI41C

RL 147.17 LAL -.00

RP 234.89 LAP .26

RC 202.623 G.L 2.74

PLAMETO(ENTRIC CONIC

C3 16.162 VHL 4.262

LNCH AZ1MTH LNCH TIME

90.00 11 40 17

90.00 5 16 10

100.00 13 14 9

100.00 6 24 59

110.00 14 49 20

110.00 7 6 18

DIFFERENTIAL C(_RRECTIONS

TOE -.0109 "iRA -.1905

ROE -.4209 RRA .0309

FOE .9032 FRA-2.3520

BDE .4211 8RA .1930

DLA 19.77 RAL 135.47 RAD 6567.7 VEL 11.813 PTH 2.09 VHp 5.182 DpA 2.00 RAp 194.38 ECC 1.2989

L-| TIME [NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2859.98 -28.51 86.21 2.32 90.62 12 27 57 2260.0 -27.93 77.56

4167.34 -1.02 170.16 355.44 61.70 6 25 37 3567.3 -4.T9 163.51

2557.28 -29.82 63.90 2.28 92.23 13 56 46 1957.3 -29.19 55.15

3945.27 .30 153.10 354.71 60.11 7 30 44 3345.3 -3.68 146.$8

2259.51 -33.64 40.94 1.95 96.47 15 26 59 1659.5 -32.38 31.93

3815.80 3.55 141.26 352.68 55.9,8 8 9 53 3215.8 -.94 135.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.4758 8AU .6139 SGT 2127.7 SGR 716.7 SG3 774.7 ST 104.3 6R 566.3 SS 715.2

RC3 .5134 FAU .20241 RRT .6030 RRF -.6900 RTF -.8626 CRT .1362 CR9 .7781CST -.2933

FC3-9.6484 BSP 7383 9¢,8 2245.2 R25 -.1641 R13 -.8752 LSA 863.4 MSA 302.5 SSA 77.2

BC3 2.5285 FSP 2489 961 2174.4 _2 559.5 THA 12.31 EL1 566.4 EL2 103.3 ALF 88.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH B&T_ DEC 20 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC

RL 147.1? LAL -.00 LOL 88.15 VL

RP 234.53 LAP .22 LOP 222.31 VP

RC 204.770 GL 2.45 GP 6.67 ZAL

PLANETOCENTRIC CONIC

C3 16.112 VHL 4.256

LNCH 4ZMTH LNCH TIME

90.00 11 39 A

90.00 5 12 7

100.00 13 12 48

100.00 6 21 5

110.00 14 47 41

110.00 ? 2 41

DIFFERENTIAL CORRECTIONS

TOE -.0054 TRA -.1770 TC3 2.4650 BAU .6117

ROE -.4170 RRA .0464 RC3 .5537 FAU .21149

FOE .9243 FRA-2.5330 FC-10.1091BSP 7306

806 .4171 BRA .1829 6C3 2.5264 FSP 2619

DISTANCE 440.225 EARTH TO MARS

33.331 GAL 5.10 AZL 89.69 HCA 134.16 SMA 191.61 ECC .24754 INC .3133 vl 30.273

20.956 GAP 6.21 AZP 90.22 TAL 26.15 TAp 160,30 RCA 144.18 Apo Z39.04 V2 23.442

43.54 ZAP 149.19 ETS 167.20 ZAE 167.64 ETE 37.09 ZAC 96.87 ETC 255.74 CLP 149.85

DLA 19.65 RAL 134.81RAD 6567.7 VEL 11.811PTH 2.09 VHp 5.062 DpA 2.29 RAp 194.38 ECC 1.2981

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2854.08 -28.31 85.78 1.56 90.83 12 26 38 2254.1 -27.89 77.14

4171.94 -.87 170.42 354.70 61.70 6 21 39 3571.9 -4.64 163.77

2551.86 -29.80 63.49 1.51 92.44 13 55 20 1951.9 -29.14 54.75

3949.40 .44 153.33 553.98 60.11 7 26 54 3349.4 -3.54 146.80

2254.97 -33.60 40.59 1.15 96.68 15 25 16 1655.0 -32.31 31.59

3819.05 3.68 141.43 351.96 55.99 8 6 20 3219.1 -.81 135.22

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2113.3 SGR 736.0 SG3 813.7 ST 98.9 SR 562.0 SS 731.2

RRT .6276 RRF -.7205 RTF -.8615 CRT .0625 ORS .7705 CST -.3456

SGB 2237.8 R23 -.1784 R13 -.8739 LSA 872.2 MSA 306.3 SSA 76.0

SG1 2166.9 SG2 558.9 THA 13.22 EL1 562.0 EL2 98.7 ALF 89.35

LAUNCH DATE DEC 20 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CONIC DISTANCE 443.887 EARTH TO MARS

RL 147.17 LAL -.00 LOt_ 88.15 VL 33.302 GAL 5.15 AZL 89.73 HCA 135.14 SMA 191.07 ECC .24579 INC .2737 vl 30.273

RP 234.17 LAP .19 LOP 223.29 VP 20.950 GAp 5.75 AZP 90.19 TAL 26.55 TAp 161.69 RCA 144.11 Apo 238.03 V2 23.479

RC 206.900 GL 2.14 GP 6.95 ZAL 43.00 ZAp 148.03 ETS 167.25 ZAE 168.34 ETE 41.91 ZAC 97.11ETC 255.74 CLP 148.72

PLANETC, CENTRIC CONIC

C3 18.066 VHL 4.250 DLA 19.50 RAL 134.18 RAD 6567.7 VEL 11.809 PTH 2.09 VHp 4.946 DpA 2.61 RAp 194.37 ECC 1.2973

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 38 12 2847.38 -28.30 85.29 .82 91.08 12 25 40 2247.4 -27.85 76.65

90.00 5 7 58 4177.46 -.69 170.72 353.99 61.69 6 17 35 3577.5 -4.47 164.08

100.00 13 11 45 2545.71 -29.78 63.04 .77 92.68 13 54 11 1945.7 -29.09 54.30

100.00 6 17 6 3954.37 .61 153.60 353.27 60.11 7 23 0 3354.4 -3.37 147.08

110.00 14 46 20 2249.83 -33.56 40.20 .40 96.91 15 23 50 1649.8 -32.24 31.21

110.00 6 59 1 3823.01 3.83 141.64 351.28 56.01 8 2 44 3223.0 -.66 135.43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE -.0023 TRA -,1695 TO3 2.4393 BAU .6065 SGT 2087.8 SGR 758.2 SG3 853.3 ST 95.7 SR 557.8 SS 747.6

RDE -.4131RRA .0626 RC3 .5960 FAU .22068 RRT .6511RRF -.7496 RTF -.8586 CRT .0141 ORS .7646 CST -.3819

FOE .9467 FRA-2,7174 FC-10.§751 8SP 7311 SGB 2221.2 R23 -.1938 R13 -.8733 LSA 881.8 MSA 309.6 SSA 74.7

BDE .4132 BRA .1807 8C3 2.5111FSP 2764 SG1 2149.7 SG2 558.9 THA 14.29 EL1 557.8 EL2 95.7 ALF 89.86

LAUNCH DATE DEC Z0 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.O0

Rp 235.80 LAp .16

RC 209.011GL 1.82

PLANETOCENTRIC CONIC

C3 18.024 VHL 4.246

LNCH AZMTH LNCH TIME

90.00 11 37 40

90.00 5 3 42

1OO.OO 13 11 2

100.00 6 13 1

110.00 14 45 14

110.00 6 55 18

DIFFERENTIAL CORRECTIONS

TOE .0041 TRA -.1611

ROE -.4090 RRA .0801

FOE .9638 FRA-2.9150

80E .4090 BRA ,1799

DISTANCE 447.569 EARTH TO MARS

LOL 88.15 VL 33,274 GAL 5.19 AZL 89.77 HCA 136.13 SMA 190.56 ECC .24413 INC .2324 vl 50.273

LOP 224.28 VP 20.948 GAP 5.30 AZp 90.17 TAL 26.93 TAp 163.06 RCA 144.04 Apo 237.08 V2 23.517

GP 7.25 ZAL 42.49 ZAp 146.84 ETS 167.29 ZAE 168.96 ETE 47.50 ZAC 97.36 ETC 255.73 CLP 147.55

DLA 19.33 RAL 133.58 RAD 6567.7 VEL 11.807 pTH 2.09 VHp 4.833 DpA 2.95 RAp 194.33 ECC 1.2966

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2839.90 -28.29 84.74 .11 91.35 12 25 0 2239.9 -27.80 76.11

4185.87 -.48 171.08 353.31 61.69 6 13 26 3583.9 -4.26 164.44

2538.84 -29.76 62.53 .05 92.95 13 53 21 1938.8 -29.03 53.80

3960.16 .81 153.92 352.59 60.12 7 19 1 3360.2 -3.18 147.40

2244.10 -33.51 39.75 359.66 97.17 15 22 38 1644.1 -32.16 30.78

3827.67 4.00 141.88 350.59 56.02 7 59 6 3227.7 -.48 133.67

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TO3 2.4140 BAU .6019 SGT 2062.7 SGR 784.0 SG3 895.2 ST 92.7 SR 553.3 Ss 762.7

RC3 .6416 FAU .23039 RRT .6724 RRF -.7774 RTF -.8559 CRT -.0860 ORS .7576 CST -.4507

FC-11.0662 BSP 7241 SGB 2206.6 R23 -.2101 R13 -.8734 LSA 890.6 MSA 312.9 SSA 73.5

8C3 2.4978 FSP 2909 SGI 2134.2 SG2 560.8 THA 15.43 ELI 553.3 EL2 92.3 ALF 90.85

LAUNCH DATE DEC 20 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.OO

RP 233.44 LAP .13

RC 211.104 GL 1.49

PLANE TOCENTRIC CONIC

C3 17.986 VHL 4.241

LNCH AZMTN LNCH TIME

90.00 11 37 28

90.00 4 59 18

100.00 13 I0 37

100.00 6 8 51

110,00 14 44 25

110.00 6 51 32

DIFFERENTIAL CORRECTIONS

TDE .0115 TRA -.1558

ROE -.4046 RRA .0986

FOE .9779 FRA-3.1189

BDE .4048 BRA .1843

DISTANCE 451.267 EARTH TO MARS

LOt. 88.15 VL 33.247 GAL 5.23 AZL 89.81 HCA 137.13 SNA 190.08 ECC .24257 INC .1900 vl 30.273

LOP 225.28 VP 20.948 GAP 4.86 A ZP 90.14 TAL 27.29 TAp 164.42 RCA 143.97 Apo 236.18 V2 23.555

GP 7.56 ZAL 42.01 ZAp 145.62 ETS 167.34 ZAE 169.47 ETE 53.91 ZAC 97.61 ETC 255.73 CLP 146.36

DLA 19.14 RAL 133.01RAD 6567.7 VEL 11.805 PTH 2.09 VHp 4.725 DpA 3.31 RAP 194.28 ECC 1.2960

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2831.61 -28.27 84.13 359.42 91.68 12 24 39 2231.6 -27.74 75.51

4191.17 -.25 171.49 352.64 61.68 6 9 10 3591.2 -4.03 164.85

2531.23 -29.73 61.97 359.35 93.25 13 52 48 1931.2 -28.96 53.25

3966.78 1.03 154.28 351.93 60.12 7 14 57 3366.8 -2.95 147.76

2237.76 -33.46 39.27 358.94 97.45 15 21 43 1637.8 -32.07 30.31

3833.02 4.21 142.16 349.95 56.05 7 55 25 3233.0 -.28 135.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO3 2.3820 BAU .5963 SGT 2032.8 SGR 813.3 SG3 938.4 ST 91.6 SR 548.6 SS 777.0

RC3 .6902 FAU .24040 RRT .6913 RRF -.8034 RTF -.8523 CRT -.2046 ORS .7509 CST -.5288

FC-11.5715 8SP 7169 SG_ 2189.4 R23 -.2276 R13 -.8732 LSA 898.9 MSA 315.7 SSA 72.4

BC3 2.4800 FSp 3062 SG1 2115.3 SG2 564.7 THA 16.68 EL1 548.9 EL2 89.6 ALF 92.01

2278



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TI_ 204.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CONIC DISTANCE 454.980

RL 147.17 LAL -.00 LOL 88.15 YL 33.222 &AL 5.26 AZL 89.85 HCA 138.12 9MA

RP 233.07 LAP .10 LOP 226.27 Vp 20.952 GAP 4.45 AZP 90.11 TAL 27.63 TAp

RC 213.179 GL 1.14 GP ?.89 ZAL 41.55 ZAp 144.36 ETS 167.38 ZAE 169.85 ETE

PLANETOCENTRIC CONIC

C3 17.951 VHL 4.237 DLA 18.92 RAL 132.46 RAD 6567.7 VEL 12.804 pTH

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

90.00 11 37 35 2822.51 -28.25 83.47 358.?4 91.99 12 24 37

90.00 4 54 48 4199.35 .O2 171.94 352.00 61.68 6 4 47

100.00 13 10 30 2522.87 -29.70 61.35 358.66 93.57 13 52 33

100.00 6 4 34 3974.22 1.28 154.69 351.30 60.13 7 10 48

110.O0 14 43 51 2230.80 -33.40 38.73 3§8.23 97.76 15 21 2

110.00 6 47 42 3839.06 4.44 142.48 349.33 36.07 7 51 41

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .0196 TRA -.1529 TC3 2.3431BAU .5898 SGT 1997.6 SGR 846.5 SG3 983.1

ROE -.4001RRA .1184 RC3 .7419 FAU .25072 RRT .TOT8 RRF -.8276 RTF -.8476

FOE .9887 FRA-3.3323 FC-12.0918 8SP 7090 SGB 2169.5 R23 -.2458 R13 -.8729

BDE .4005 8RA .1934 8C3 2.4577 FSP 3219 961 2093.1SG2 570.7 THA 18.09

EARTH TO MARS

189.63 ECC .24110 INC .1449 Vl 30.273

165.76 RCA 143.91APO 235.34 V2 23.593

81.13 ZAC 9?.88 ETC 255.72 CLP 145.13

Z.09 VHp 4.620 DpA 3.71 RAP 194.21ECC 1.2954

PO CST TIN INJ Z LAT INJ 2 LONG

2222.5 -27.68 74.85

3599.4 -3.77 165.31

1922.9 -28.89 52.64

3374.2 -2.70 148.17

1630.8 -31.96 29.80

3239.1 -.05 136.27

ORBIT DETERMINATION ACCURACY

ST 92.5 SR 543.7 SS 790.8

CRT -.3288 CRS .7443 CST -.6090

LSA 907.3 MSA 318.3 SSA 71.3

ELI 544.6 EL2 87.2 ALF 9].28

LAUNCH DATE DEC 20 1964 FLIGHT TIME 206.D0 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 232.70 LAP .07

RC 215.236 _L .78

PLANETOCENTRIC CONIC

C3 17.917 VHL 4.233

LNCM AZMTH LNCH TIME

90.00 11 38 1

90.00 4 50 10

100.00 13 10 41

100.00 6 O 11

110.00 14 43 34

110.00 6 43 48

DIFFERENTIAL CORRECTIONS

TDE .0285 TRA -.1394

ROE -.3959 RRA .1394

FDE .9958 FRA-3.SS19

BDE .3963 BRA .20?3

DISTANCE 458.709 EARTH TO MARS

LOL 88.15 VL 33.199 GAL 5.30 AZL 89.90 HCA 139.12 SMA 189.20 ECC .23972 INC .0989 vt 30.273

LOP 227.27 vP 20.937 GAP 4.00 AZP 90.08 TAL 27.96 TAp 167.08 RCA 143.83 APO 234.55 V2 23.631

GP 8.23 ZAL 41.13 ZAp 143.07 ETS 187.43 ZAE 170.03 ETE 69.03 ZAC 98.17 ETC 255.71CLP 143.87

DLA 18.89 RAt. 131.93 RAD 6367.7 VEL 11.803 @TH 2.09 VHp 4.519 DPA 4.13 RAp 194.11ECC 1.2949

L-I TIME INJ LAT INJ LOIG INJ RT ASC INJ AZIATH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

2612.36 -28.23 82.74 338.09 92.35 12 24 54 2212.6 -27,60 74.13

4206.42 .31 172.43 351.39 61.68 6 0 19 3608.4 -3.48 163.82

2313.74 -29.68 60.67 358.00 93.92 13 52 55 1913.7 -28.80 51.97

3982.48 1.36 133.13 350.69 60.14 7 6 34 3382.5 -2.42 148.62

2223.18 -33.32 38.13 337.55 98.10 13 20 37 1623.2 -31.85 29.23

3845.81 4.69 142.83 348.74 38.10 7 47 34 3243.8 .21 136.62

NID-COURSJ[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 2.2978 BAU .5825 S_T 1997.8 SGR 883.9 SG3 1029.1 ST 96.0 SR 538.7 98 803.8

RC3 .7971 FAU .28138 RRT .7213 RRF -.8498 RTF -.8418 CRT -.4318 Cfl9 .7381CST -.6748

FC-12.8283 BSP 7001 SG8 2148.1 R23 -.2847 R13 -.8723 LSA 915.3 MSA 320.5 SSA 70.2

BC3 2.4319 FSAP 3382 $(;1 2068.4 862 579.4 THA 19.64 EL1 340.3 EL2 83.3 ALF 94.72

LAUNCH DATE DEC 20 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUL 16 1969

HELIOCENTRIC CONIC

RL 147.17 LAL -.OO

RP 232.32 LAP .03

RC 217,273 GL .40

PLANETOCENTRIC CONIC

CS 17.886 VHL 4.229

LNCH AZMTM LNCH TIME

R0.00 11 38 47

90.00 4 45 23

100.00 13 11 11

100.00 3 55 42

110.00 14 43 32

110.00 6 39 31

DIFFERENTIAL CORRECTIONS

TOE .0388 TRA -.1539

RDE -.3900 RRA .162D

FOE .9938 FRA-3.7820

808 .3919 BRA .2249

DISTANCE 462.452 EARTH TO MARS

LOL 86.13 VL 33.176 GAL S.33 A ZL 89.95 HCA 140.12 SNA 188.80 ECC .23841 INC .0479 vl 30.273

LOP 228.2? VP 20.966 LAP 5.56 AZP 90.04 TAL 26.27 TAp 168.39 RCA 143.79 APO 233.81 V2 23.670

GP 8.60 ZAL 40.74 ZAP 141.73 ETS 167.47 ZAE 170.03 ETE 77.36 ZAC 98.46 ETC 233.71CLP 142.38

OLA 16.42 RAL 131.43 RAO 6367.7 VEL 11.801PTH 2.09 VHp 4.422 DpA 4.38 RAp 194.01ECC 1.2944

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2801.80 -28.19 81.96 357.45 92.73 12 25 29 2Z01.8 -27.32 73.66

4218.37 .63 173.01 330.79 61.69 5 35 44 3618.4 -3.16 166.37

2503.83 -29.61 39.94 337.35 94.31 13 32 35 1903.8 -28.70 51.25

3991.38 1.67 !35.63 3_0.10 60.!G 7 2 14 3391.6 -2.11 149.12

2214.90 -33.24 37.52 336.87 98.46 15 20 27 1614.9 -31.72 28.62

3853.28 4.98 143.22 348.17 36.14 7 44 4 3233.3 .30 137.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.2454 BAU .5746 9GT 1915.0 SGR 923.7 SG3 1078.6 ST 102.3 SR 333.4 99 815.5

RC3 .8560 FAU .27230 RRT .7318RRF -.8899 RTF -.8348 CRT -.3708 CRS .7312 CST -.7327

FC-13.1803 BSP 6899 SG_ 2125.2 R23 -.2835 RI3 -.8723 LSA 922.3 MSA 322.8 SSA 69.2

BC3 2.4031 FSP 3549 SG1 2041.3 SG2 591.3 THA 21.38 ELI 536.6 EL2 83.5 ALF 96.40

LAUNCH DATE DEC 20 1964 FLIGHT Till[ 210.00 ARRIVAL DATE JUL 18 1963

HELIOCENTRIC CONIC

RL 147.17 LAL -.OO

RP 231.93 LAP .DO

RC 219.29§ GL .00

PLAN[TOCENTRIC CONIC

C3 17.836 VHL 4.226

LNCH AZMTH LNCH TIV£

90.00 II 39 52

90.00 4 40 32

100.00 13 11 39

lOO.O0 3 31 6

110.00 14 43 46

110.00 6 33 48

DIFFERENTIAL CCRRECTIONS

TDE .0491TRA -.1826

ROE -.3846 RRA .1859

F0E .9933 FRA-4.0180

6DE .3877 8RA .2470

DISTANCE 466.210 EARTH TO MARS

L(3L 68.15 VL 33.155 GAL S.36 AZL 90.00 HCA 141.13 SNA 188.43 ECC .23718 INC .OOOO vl 30.273

LOP 229.28 VP 20.978 GAP 3.17 AZ1P 90,00 TAL 28.33 TAp 169.68 RCA 143.74 APO 233.12 V2 23.?09

GP 8.99 ZAL 40.38 ZAP 140.38 ET8 187.52 ZAE 169.83 ETE 83.76 ZAC 98.77 ETC 253.70 CLP 141.25

DLA 18.14 RAL 130.85 RAD 6567.7 VEL 11.800 PTH 2.09 VHp 4.328 DpA 5.07 RAP 193.88 ECC 1.2939

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2790.18 -28.15 81.11 356.62 93.17 12 26 22 2190.2 -27.42 72.52

4229.23 .98 173.61 350.22 61.70 5 31 1 3629.2 -2.81 166.98

2493.10 -29.33 39.15 356.71 94.72 13 53 32 1893.1 -28.58 50.47

4001.32 2.21 138.19 349.54 60.18 6 57 48 3401.3 -1.78 149.67

2203.92 -33.15 36.83 356.21 98.88 15 20 32 1609.9 -31.37 2?.96

3861.47 3.29 543.66 347.62 56.18 T 40 9 3261.3 .81 137.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1833 BAU .5659 SGT 1862.5 SGR 9T2.2 SG3 1524.9 ST 111.1 SR 528.0 66 827.0

RC3 .9187 FAU .28342 RRT .7387 RRF -.8879 RTF -.8259 CRT -.6639 CR9 .7256 CDT -.7733

FC-13.7418 BSP 8800 $GB 2101.0 R23 -.3022 RI3 -.8722 LSA 930.1MSA 324.3 SSA 68.2

BC3 2.3709 FSP 3723 SG1 2011.3 SG2 606.7 THA 23.33 ELI 333.3 EL2 82.3 ALF 98.15

2279



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE OEC 20 1964 FLIGHT TIME 212.00 ARRIVAL OATE JUL ZO 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 231.57 LAP -.03

RE 221.297 GL -.41

PLANETOCENTR1C CONIC

C3 17.827 VHL 4.222

LNCH AZNTH LNCH TIME

90.00 11 41 15

90.00 4 35 31

100.00 13 13 4

100.00 5 46 23

110.00 14 44 16

110.00 6 31 40

DIFFERENTIAL CORRECTIONS

TOE .0603 TRA -.1717

ROE -.3787 RRA .2118

FOE .9851 FRA-4,2594

BDE .3835 8RA .2725

LOL 88.15 VL

LOP 230.29 VP

GP 9.59 ZAL

DISTANCE 459.982 EARTH TO MARS

33.135 GAL 5.39 AZL 90.05 HCA 142.14 SMA 188.07 ECC .23601 INC .0533 V1 30.273

20.989 GAP 2.77 AZP 89.96 TAL 28.82 TAp 170.96 RCA 143.69 APO 232.46 VZ 23.748

40.04 ZAp 138.99 ET8 167.57 ZAE 169.38 ETE 93.87 ZAC 99.09 ETE 255.70 CLP 139.89

DLA 17.82 RAL 130.50 RAD 6587.7 VEL 11.799 pTH 2.09 VHp 4.238 DPA 5.58 RAp 193.73 ECC 1.2934

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2777.64 -28.10 80.19 356.20 93.62 12 27 53 2177.6 -27.30 71.62

4241.00 1.36 174.27 349.68 61.71 5 46 12 3641.0 -2.43 167.64

2481.54 -29.48 58.29 356.08 95.16 15 54 26 1881.5 -28.46 49.64

4012.32 2.57 156.78 348.99 60.21 6 55 15 3412.5 -1.41 150.26

2196.22 -35.05 ]6.10 355.56 99.28 15 20 52 1596.2 -31.41 27.25

3870.41 3.63 144.1] ]47.09 56.23 7 36 11 3270.4 1.15 137.90

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1193 BAU .5570 SGT 1808.1 SGR 1023.7 5G3 1174.6 ST 122.4 SR 522.4 58 838.0

RE] .9857 FAU .2948] RRT .7422 RRF -.9041RTF -.8153 CRT -.7410 CRS .7201 CST -.7988

FC-14.3179 BSP 6689 SG8 2077.8 R23 -.3194 R1] -.8728 LSA 937.7 NSA 326.1 SSA 67.1

BE3 2.3373 FSP 3901 5G1 1981.2 SG2 626.1 THA 25.52 EL1 530.4 EL2 80.9 ALF 100.08

LAUNCH DATE DEC 20 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 231.20 LAp -.06

RE 223.281 GL -.85

PLANETOCENTRIC CONIC

¢3 17.799 VHL 4.219

LNCH AZNTH LNCH TIME

90.00 11 42 58

90.00 4 50 20

100.00 13 14 28

100.00 5 41 ]1

110.00 14 45 2

110.00 6 27 27

DIFFERENTIAL CORRECTIONS

TDE .0724 TRA -.1843

ROE -.3722 RRA ,2391

FDE .9678 FRA-4.5091

BOE .3792 8RA .3019

LOL 88.15 VL

LOP 231.30 VP

GP 9.83 ZAL

DISTANCE 473.766 EARTH TO MARS

53.117 GAL 5.41AZL 90.11HCA 143.15 SNA 187.74 ECC .23492 INC .1074 Vl 30.273

21.004 GAP 2.37 AZp 89.91 TAL 29.07 TAp 172.22 RCA 143.64 Apo 231.85 V2 23.788

39.74 ZAp 137.55 ETS 167.63 ZAE 168.71ETE 101.40 ZAC 99.43 ETC 255.69 CLP 138.49

OLA 17.48 RAL 130.06 RAD 6567.7 VEL 11.798 PTH 2.09 VHp 4.133 DpA 6.14 RAp 193.36 ECC 1.2929

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ54TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2764.19 -28.04 79.22 355.60 94.11 12 29 2 2164.2 -27.18 70.66

4233.74 1.77 174.98 349.13 61.73 5 41 14 3853.7 -2.02 168.35

2469.12 -29.40 57.58 ]55.47 95.64 13 55 37 1869.1 -28.31 48.74

4024.02 2.97 157.45 548.47 60.24 6 48 55 3424.0 -1.01 150.90

2185.77 -52.95 35.30 354.91 99.74 15 21 28 1585.8 -31.24 26.49

5880.13 5.99 144.64 346.59 56.28 7 32 7 3280.1 1.52 138.41

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC] 2.0447 8Au .5477 5GT 1747.9 9GR 1080.] 5G] 1225.3 ST 136.2 5R 516.4 SS 847.5

RE] 1.0572 FAU .30645 RRT .7414 RRF -.9185 RTF -.8021 CRT -.8013 CR8 .7142 CST -.8125

FC-14.9049 BSP 6581 568 2054.8 R23 -.3347 R13 -.8740 LSA 944.3 MSA 327.7 SSA 68.1

8C3 2.3019 FSP 4082 5G1 1949.3 5G2 650.1 THA 28.00 ELi 528.1 EL2 79.7 ALF 102.21

LAUNCH DATE DEC 20 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 230.82 LAP -.10

RC 2ZS.ZAT GL -1,31

PLANETOCENTRIC CONIC

C3 17.771 VHL 4.216

LNCH AZNTH LNCH TIME

90.00 11 45 0

90.00 4 25 0

100.00 13 16 10

100.00 5 36 31

110.00 14 46 4

110.00 6 23 T

DIFFERENTIAL CORRECTIONS

TOE .085] TRA -.2004

RDE -.3650 RRA .2885

FOE .9415 FRA-4.7655

80E .3749 BRA .3350

DISTANCE 477.565 EARTH TO MAR5

LOL 88.15 VL 35.099 GAL 5.43 AZL 90.17 HCA 144.17 8MA 187.44 ECC .23388 INC .1658 vt 30.273

LOP 232.32 VP 21.022 GAp 1.98 AZP 89.88 TAL 29.30 TAp 173.47 RCA 143.60 APO 231.27 V2 23.827

GF 10.29 ZAL ]9.48 2Ap 136.08 ETS 167.69 ZA[ 167.84 ETE 108.15 ZAC 99.78 ETC 255.68 ELF 137.06

DLA 17.11RAL 129.65 RAD 6567.7 VEL 11.798 pTH 2.09 VHp 4.071 DpA 6.72 RAp 193.38 ECC 1.2925

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2749.80 -27.97 78.17 ]]5.00 94.8] 12 ]0 50 2149.8 -27.03 69.63

4267.39 2.21 175.74 348.61 61.76 5 36 8 ]667.4 -1.58 169.11

2433.79 -29.31 56.40 ]54.86 96.15 1] 57 6 1855.8 -28.15 47.79

4036.64 3.59 158.12 347.96 60.28 6 43 48 3436.6 -.59 151.60

2174.55 -]2.80 54.45 ]54.27 100.23 13 22 19 1574.5 -51.04 25.67

3890.68 6.]9 145.19 ]46.10 56.35 7 27 58 3290.7 1.92 138.96

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC] 1.9636 8AU .5387 5GT 168].9 S@R 1142.7 SG3 1277.0 ST 132.4 SR 510.0 88 836.1

RE] 1.1319 FAU .31828 RRT .7361RRF -.9307 RTF -.7860 CRT -.8480 CR8 .7081CST -.8161

FC-13.5049 BSP 6466 8GB 2035.1R2] -.3467 R13 -.8765 LSA 950.4 MSA 329.6 SSA 65.0

BC] 2.2675 FSP 426] SG1 1918.5 SG2 679.0 THA 30.81 EL1 526.5 EL2 78.2 ALF 104.55

LAUNCH DATE DEC 20 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC DISTANCE 481.376

RL 147.17 LAL -.00 LOL 88.15 VL 53.082 GAL 5.45 AZL 90.2] HCA

RP 230.43 LAP -.1] LOP 233.34 VP 21.041 GAp 1.60 AZP 89.81TAL

RE 227.19] GL -1.79 GP 10.77 ZAL ]9.21 ZAp 134.57 ET5 167.76 ZAE

PLANETOCENTRIC CONIC

C3 17.743 VHL 4.212 DLA 16.71RAL 129.26 RAD 6567.7 VEL 11.795 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 11 47 22 2734.41 -27.88 77.05 ]54.41 95.18 12 32 56

90.00 4 19 30 4282.09 2.69 176.56 348.12 61.80 5 30 52

100.00 15 18 11 2441.51 -29.20 ]5.35 354.25 96.69 13 58 55

100.00 5 31 22 4050.22 3.85 158.87 347.47 60.]] 6 38 52

110.00 14 47 22 2162.46 -]2.65 33.]4 353.64 100.75 15 Z] 25

110.00 8 18 40 3902.04 6.82 14].80 345.64 56.42 7 23 42

DIFFERENTIAL CORRECTIC_IS MID-COURSE ExECuTIC_I ACCURACY

TOE .0981 TRA -.2205 TC] 1.8724 8AU .5295 5GT 1613.8 8GR 1210.] 8G3 1328.4

ROE -.5574 RRA .2997 RE] 1.2147 FAU .]2998 RRT .7251RRF -.9415 RTF -.7656

FOE .9101 FRA-5.0236 FC-16.0989 BSP 6377 8GB 2017.2 R23 -.3545 Rt] °.8805

BOE .3706 BRA .3721 8C3 2.2319 FSP 4454 8G1 1887.1 SG2 712.7 THA ]4.04

EARTH TO MARS

145.18 5MA 187.13 ECC .21290 INC .2284 vl 30.273

29.]1 TAp 174.70 RCA 143.56 APO 2]0.73 V2 23.867

166.79 ETE 114.08 ZAC 100.15 ETC 255.68 CLP 135.59

2.09 VHp 3.993 DpA 7.35 RAp 193.18 ECC 1.2920

PO CST TIM INJ 2 LAT INJ 2 LONG

2134.4 -26.87 68.53

3682.1 -1.11 169.93

1841.5 -27.97 46.76

]450.2 -.13 132.34

1562.5 -30.82 24.80

3]02.0 2.36 139.55

ORBIT OETERMINATION ACCURACY

ST 169.9 5R 50].5 55 884.4

CRT -.8813 CR5 .7054 CST -.8150

LSA 957.0 MSA 331.1 SSA 63.8

EL1 525.8 EL2 78.9 ALF 106.94

2280



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 11)64)

LAUNCH DATE DEC 20 1964 FLIGHT TI_ 220.00 ARRIVAL DATE JUL 28 1865

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOt- 88.15 VL

RP 230.03 LAp -.16 LOP 234.36 VP

RC 229.120 GL -2.30 GP 11,28 ZAL

PLANETOCENTRIC CONIC

C3 17.719 VHL 4.209

LNCH AZMTH LNCH TIME

90.00 11 50 3

90.00 4 13 49

100.00 13 ZO 30

100.00 5 26 2 . 4064.81

110.00 14 48 57 2149.31

110.00 6 14 5 3914,31

DIFFERENTIAL CORRECTIOns

TDE .1122 TRA -.2434

RDE -.3485 RRA .3335

FDE .8640 FRA-5.2911

8DE .3661 BRA .4129

DISTANCE 485.199 EARTH TO NAR5

33.067 GAL 5.47 AZL 90.29 HCA 146.21SNA 185.88 ECC .23198 INC .2933 vl 30.273

21.062 GAp 1.23 AZP 89.76 TAL 29.71 TAp 175.91RCA 143.52 APO 230.23 v2 23.907

38.99 ZAF 133.02 ETS 167.84 ZAE 165.37 ETE 119.20 ZAC 100.55 ETC 255.67 CLP 134.08

DLA 16,28 RAL 128.88 RAD 6567.7 VEL 11.794 pTH Z.09 VHp 3.919 DpA 8.01 RAp 192.96 ECC 1.2916

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2717.96 -27.77 75.86 353.83 95.77 12 35 20 2118.0 -26.68 67.36

4297.83 3.19 177.44 347.64 61.83 3 23 27 3897.8 -.60 170.81

2426.23 -29.06 34.23 353.66 97.26 14 0 57 1826.2 -27.77 43.67

4.34 159.68 347.00 60.40 6 33 47 3464.8 .37 133.14

-32.48 32.57 353.01 101.30 15 24 47 1549.5 -30.58 23.87

7.28 146.43 345.19 56.51 7 19 19 3314.3 2.83 140.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7733 BAU .3215 SGT 1541.5 SGR 1284.5 SG3 1381,1 ST 189.9 8R 496.2 SS 871.6

RE3 1.3019 FAU .34193 RRT .7082 RRF -.9508 RTF -.7408 CRT -.9091CR$ .6976 CST -.8055

FC-16.7070 BSP 8277 SGB 2006.6 R23 -.3532 R13 -.8871 LSA 962.7 MSA 333.6 SSA 62.3

BC3 2.2013 FSP 4635 SG1 1860.6 SG2 751.3 THA 37.74 EL 1 326.1 EL2 74.6 ALF 109.59

LAUNCH DATE DEC 20 1964 PLIGHT TIME 222.00 ARRIVAL DATE JUL 30 1963

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 229.67 LAP -.20 LOP 235.38 VP

RC 231,027 GL -2.84 GP 11.83 ZAL

PLA_TOCENTRIC CONIC

CS 17.693 VHL 4.ZOT

LNCH AZMTN LNCM TIME

90.00 11 53 4

90.00 4 7 36

100.00 13 23 9

100.00 3 20 32

110.00 14 30 49

110.00 6 9 21

DIFFERENTIAL CORRECTIONS

TOE .1237 TRA -.2711TC3 1.6679 BAU .5142

ROE -.3389 RRA .3693 RC3 1.3940 FAU .33370

FOE .8103 FRA-3.3584 FC-17.'3052 8SP 6223

8OE ,3613 8RA .4583 BC3 2.1738 FSP 4827

DISTANCE 489.033 EARTH TO MARS

33.032 GAL 5.48 AZL 90.36 HCA 147.23 SMA 186.62 ECC .23110 INC .3624 vl 30.273

21.083 GAp .87 AZ1P 89.69 TAt_ 29.88 TAp 177.11 RCA 143.49 APO 229.73 V2 23.948

38.81ZAp 131.43 ETS 167.92 Z/ME 164.22 ETE 123.59 ZAC 100.97 ETC 233.67 CLP 132.54

DLA 13.81RAL 128.52 RAD 6567.7 VEL 11.793 pTH 2.09 VHP 3.849 DpA 8.72 RAp 192.73 ECC 1.2912

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

2700.43 -27.64 74.59 353.24 96.39 12 38 4 2100.3 -26.47 66.12

4314.73 3.73 178.39 347.18 61.91 5 19 30 3714.7 -.03 171.75

2409.93 -28.93 53.04 333.06 97.87 14 3 19 1809.9 -27.34 44.52

4080.48 4.87 160.54 348.55 60.47 8 28 32 3480.3 .90 134.00

2135.63 -32.29 31.53 352.38 101.89 15 26 25 1535.6 -30.32 22.87

3927.35 7.78 147.15 344.76 56.61 7 14 48 3327,5 3.33 140.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1464.8 SGR 1364.6 SG3 1433.0 ST 210.6 SR 488.8 93 878.7

RRT .6834 RRF -,9588 RTF -.7088 CRT -.9290 CRS .6932 CST -,7950

SGB 2001.9 R23 -.3481 R13 -.8964 LSA 968.9 MSA 336.0 SSA 61.1

SG1 1837.7 SG2 794.1THA 42.04 EL1 327.3 EL2 72.3 ALF 112.23

LAUNCH CATE CEC 20 1964 FLIGHT TIME 224.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 492.883 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.039 GAL 3.49 AZL 90.44 HCA 148.26 SMA 186.39 ECC .23028 INC .4337 vl 30.273

RP ZZ�.Z6 LAP -,23 LOP 236.41VP 21.110 GAP ,51AZP 89.63 TAL 30.04 TAp 178.30 RCA 143.47 APO 229.31 V2 23.989

RC 232.913 GL -3.42 GP 12.41 ZAL 38.83 ZAP 129.81ETS 168.02 ZAE 162.75 ETE 127.36 ZkC 101.41ETC 235.66 CLP 130.96

PLANETOCENTRIC CONIC

C3 17.671 VHL 4.204 DLA 15.30 RAL 128.18 RAO 6567.7 VEL 11.792 pTH 2.08 VHp 3.783 DpA 9.47 RAp 192.48 ECC 1.2908

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 56 25 2681.76 -27.49 73.25 352.66 97.03 12 41 7 2081.8 -26.23 64.81

90.00 4 1 49 4332.80 4.31 179.40 346.74 61.99 5 14 2 3732.8 .53 172.76

100.00 18 26 7 2392.50 -28.76 51.77 352.46 98.32 14 5 39 1792.5 -27.28 43.28

Inn.nn 5 !4 49 4097.30 5.43 |6!.47 346,!_ 60156 E 23 6 3497.3 1.47 154.92

110.00 14 32 38 2120.73 -32.07 30.42 331.75 102.51 15 28 19 1320.8 -30.02 21.81

110.00 6 4 27 3941.81 8.31 147.91 344.33 56.72 7 10 9 3341.6 3.88 141.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1593 TRA -.3030 TC3 1.3316 8AU ,5086 SET 1398.0 SGR 1431.4 SG3 1484.7 ST 232.6 SR 480.9 SS 885.2

ROE -.3281RRA .4080 RC3 1,4923 FAU .36333 RRT .6487 RRF -.9656 RTF -.6681 CRT -.9447 CRS .6892 CST -.7814

FOE .7439 FRA-3.EZT2 FC-17,8986 BSP 8194 SGB 2006.9 R23 -.3305 R13 -.9089 LSA 975.0 MSA 339.0 SSA 39.6

8DE .3364 BRA ,5082 BC3 2.1328 FSP 5011 SG1 1822.6 SG2 840.0 THA 47.03 £L1 529.7 EL2 69.3 ALF 113.01

LAUNCH DATE DEC 20 _'964 FLIGHT TIME 226.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC DISTANCE 496.742 EARTH TO MARS

RL 147,17 LAL -.00 LOt- 88,13 VL 33,026 GAL 5.30 A ZL 90.§1 HCA 149.29 SMA 186.17 ECC .22950 INC .3137 V1 30.273

RP 228.89 LAp -.28 LOP 237.43 VP 21.137 GAp .16 AZP 89.56 TAt. 30.18 TAp 179.47 RCA 143.44 APO 228.90 V2 24.029

RC 234.778 GL -4.03 GP 13.02 ZAL 38.53 ZAP 128,15 ETS 168.13 ZNE 161.16 ETE 130.58 ZAC 101.88 ETC 255.66 CLP 129.35

PLANETOCENTRIC CONIC

C3 17.830 VHL 4.201DLA 14.73 RAL 127.6§ RAD 8567.7 VEL 11.791 pTH 2.08 VHp 3.722 DpA 10.26 RAp 192.23 ECC 1.2905

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

90.00 12 0 8 2661.84 -27.32 71.82 352.07 97.75 12 44 30 2061.8 -25.96 63.41

90.00 3 33 28 4352.16 4.93 180.49 346.31 62.08 3 8 0 3752.2 1.16 173.84

100.00 13 29 25 2373.89 -28.57 50.42 351.86 99.21 14 8 39 1773.9 -27.00 41,97

100.00 3 8 32 4113.34 6.04 162.47 345.70 60.67 6 17 27 3513.3 Z.08 155.92

110.00 14 33 25 2104.82 -31.83 29.24 331.12 103.17 15 30 30 1304.8 -29.70 20.69

110.00 5 39 21 3937.18 8.88 146.73 343.96 56.86 7 3 19 3357.2 4.46 142.44

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1532 TRA -.3388 TC3 1.4271BAU .§0§3 SGT 1307.8 9GR 1§44.9 SG3 1533.4 ST 233.9 SR 472.4 SS 891.5

ROE -.3137 flRA .4492 RC3 1.3966 FAU .3767§ RRT .6020 RRF -.9713 RTF -.6164 CRT -.9573 CRS .6859 CST -.7638

FOE .6632 FRA-6.0934 FC-19.4796 BSP 6209 SGIB 2024.0 R23 -.3000 RI3 -.9247 LSA 981.1NSA 342.9 SSA 37.8

8DE .3309 BRA .3626 BC3 2.1413 FSP 5197 SG1 1819.5 SG2 886.5 THA 52.78 EL1 533.3 EL2 65.4 ALF 117.87
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TIME 228.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC DISTANCE 500.613 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.014 GAL 5.50 AZL 90.60 HCA 150.35 SMA 185.97 ECC .22876 INC ,5968 vl 30.273

RP 228.31 LAP -.30 LOP 238.48 VP 21.165 GAp -.19 AZP 89.48 TAL 30.30 TAp 180.63 RCA 143.43 Apo 228.51 V2 24,070

RC 236.623 GL -4.68 GP 13.67 ZAL 38.43 ZAP 126,45 ETS 168.25 ZAE 159.49 ETE 133.35 ZAC 102.38 ETC 255.65 CLP 127.70

PLANETOCENTRIC CONIC

C3 17.631 VHL 4.199 OLA 14.16 RAL 127.53 RAD 6557.7 VEL 11.790 pTH 2.08 VHp 3.665 DpA 11.11 RAp 191.96 ECC 1.2902

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 12 4 13 2640.59 -27.12 70.29 351.49 98.49 12 48 14 2040.6 -25.66 61.93

90.00 3 48 51 4372.90 5.59 181.65 345.90 62.20 5 1 43 3772.9 1.83 175.OO

100.00 13 33 5 235A.00 -28.34 48.99 351.26 99.93 14 12 19 1754.0 -26,68 40.58

100.00 5 2 40 4134.72 6.68 163.55 345.31 60.80 6 11 35 3534.7 2.74 156.98

110.OO 14 58 11 2087.74 -31.56 27.99 350.48 103.87 15 32 58 1487.7 -29.33 19.49

110.OO 5 54 3 3973.75 9.50 149.62 343.59 57.01 7 0 17 3373.8 5.09 143.31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1662 TRA -.3790 TC3 1.2953 BAU .5050 SGT 1231.0 SGR 1645.9 SG3 1585.1 ST 279.5 SR 463.5 SS 898.4

ROE -.3018 RRA .4934 RC3 1.7079 FAU .38785 RRT .5399 RRF -.9762 RTF -.5499 CRT -.9675 CRS .6842 CST -.7443

FDE .5686 FRA-6.3634 FC-19.0447 BSp 6279 9GB 2055.3 R23 -.2558 R13 -.9425 LSA 988.0 MSA 347.7 8SA 35.9

BDE .3446 ORA .6Z22 8C3 2.1423 FSP 5376 SG1 1832.6 SG2 930.6 THA 59.31 EL1 537.8 EL2 60.9 ALF 120.69

LAUNCH DATE DEC 20 1964 FLIGHT TIME 230.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 228.12 LAP -.33

RC 238.446 GL -5.38

PLANETOCENTRIC CONIC

C3 17.615 VML 4.197

LNCH AZMTH LNCH TIME

90.00 12 8 41

90.00 3 41 55

100.00 13 3? 6

IOO.OO 4 56 11

110.OO 15 1 16

110.00 5 48 31

DIFFERENTIAL CCRRECTIO#AS

TDE .1790 IRA -,4236

RCE -.2859 RRA .5408

FDE .4581 FRA-6,6274

8DE .3373 eRA .6870

LOL 88.15 VL

LOP 239.52 VP

GP 14.36 ZAL

DISTANCE 504.495 EARTH TO MARS

33.003 GAL 5.51 AZL 90.69 HCA 151.37 SMA 185.78 ECC .22806 INC .6859 vl 30.273

21,194 GAP -.52 AZp 89.40 TAL 30,40 TAp 181.77 RCA 143.41 APO 228.15 92 24.111

38.38 ZAp 124.72 ETS 168.39 ZAE 157.72 ETE 135.74 ZAC 102.91ETC 255.65 CLP 126.01

DLA

L-I TIME INJ LAT

2617.92 -26.88

4395.15 6.30

2332.75 -28.08

4153.55 7.37

2069.43 -31.26

3991.64 10.16

TC3 1.1503 BAU .5082

RC3 1.8257 FAU .39843

FC-19.5819 8SP 6404

8C3 2.1578 FSP 5546

13.51RAL 127.22 RAD 6567.7 VEL 11.790 PTH 2.08 VHp 3.613 DpA 12.00 RAp 191.68 ECC 1.2899

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

68.68 350.90 99.27 12 52 19 2017.9 -25.32 60.35

182.91 345.52 62.34 4 55 10 5795.2 2.54 176.24

47.46 350.66 100.69 14 15 59 1732.8 -26.32 39.10

164.71 344.93 60.95 6 5 26 3555.6 3.44 158.13

26.65 349.84 104.60 15 35 45 1469.4 -28.93 18.21

150.58 543.24 57.19 6 55 3 3391.6 5.77 144.25

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1160.1 SGR 1754.2 9G3 1632.8 ST 303.9 SR 454.3 SS 906.1

RRT .4583 RRF -.9805 RTF -.4645 CRT -.9755 CRS .6845 CST -.7216

5GB 2103.1 R25 -.1997 R13 -.9599 LSA 995.9 MSA 353.7 8SA 53.7

SG1 1866.6 SG2 969.0 THA 66.44 EL1 545.7 EL2 55.9 ALF 123.53

LAUNCH DAI[ DEC 20 1964 FLIGHT TIME 232.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 147.11 LAL -.00 LOL 88.15 VL

RF 227,73 LAP -.36 LOP 240.56 VP

RC 240.248 GL -6.13 GF 15.09 ZAL

BLANETOCENTRIC CONIC

C3 11.604 VHL 4.196

LNCH AZMTH LNCM TIME

90.00 12 13 53

90.00 3 34 39

1oo.00 13 41 51

100.00 4 49 23

110.00 15 4 41

110.00 5 42 42

DIFFERENTIAL CCRRECTION8

TOE .1987 TRA -.4644 TC3 1.0175 BAU .5196

ROE -.2639 RRA .5956 RC3 1.9591FAU .41029

FOE .2898 FRA-E.9270 FC-20.1776 BSP 6466

8DE .3304 8RA ,7552 8C3 2.2076 FSP 5627

DISTANCE 508.391 EARTH TO MARS

32.993 GAL 5.51 AZL 90.78 HCA 152.41 SMA 185.61 ECC .22741 INC .7808 V1 30.273

21.226 GAP -,85 AZP 89.31 TAL 30,49 TAp 182.90 RCA 145.40 APO 227.81 V2 24.152

38.36 ZAP 122,95 ETS 168.55 ZAE 155,87 ETE 137.81 ZAC 103.48 ETC 255.64 CLP 124.29

DLA 12.81RAL 126.92 RAO 6567.7 VEL 11.789 PTH 2,08 VHp 3.565 OPA 12.94 RAp 191.39 ECC 1.2897

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2593.74 -26.60 66.96 350.30 100.08 12 56 46 1993.7 -24.94 58.69

4419.05 7.05 184.26 345.15 62.50 4 48 18 3819.O 3,31 177.58

2310,05 -27.78 45.84 350.04 101.50 14 20 1 1710.0 -25.92 37.54

4177.97 8.11 165.96 544.57 61.13 5 59 1 3578.0 4,20 159.36

2049.82 -30.91 25.22 349.19 105.38 15 38 50 1449.8 -28.49 16.86

4010.97 10.87 151.63 342.91 57.59 6 49 33 3411.0 6.50 145.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1107.1 SGR 1878.4 9G3 1686.3 ST 335.2 SR 441.5 SS 918.1

RRT .3671RRF -.9838 RTF -.3721 CRT -.9822 CRS .6808 CST -.6628

SGB 2180.4 R23 -.1392 R13 -.9740 LSA 1004.9 MSA 371.2 SSA 50.1

SGI 1938.7 SG2 997.7 THA 73.23 EL1 552.0 EL2 50.4 ALF 127.07

LAUNCH DATE DEC 20 1964 FLIGHT TIME 234.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 227.34 LAp -.39

RC 242.030 GL -6.95

PLANETOCENTRIC CONIC

C3 17.597 9HL 4.195

LNCH A ZMTH LNCH TIME

90.00 12 18 51

90.00 3 27 1

1OO.OO 13 46 20

100.00 4 42 13

110.OO 15 8 28

110.00 3 56 33

DIFFERENTIAL CORRECTIONS

TOE .2061 TRA -.3218

ROE -.2439 RRA .6491

FOE .1546 FRA-T.1645

BDE .3193 BRA .8328

DISTANCE 512.294 EARTH TO MARS

LOC 88.15 VL 32.984 GAL 5.51 AZL 90.88 HCA 153.46 SMA 185.45 ECC .22678 INC .8834 Vl 30.273

LOP 241.61 Vp 21.258 GAP -1.17 AZP 89.21 TAL 30.55 TAp 184.01 RCA 143.39 APO 227.50 V2 24.193

GP 15.87 ZAL 38.38 ZAp 121.16 ETS 168.73 ZAE 153.95 ETE 139.61 ZAC 104.09 ETC 255.64 CLP 122.54

DLA 12.05 RAL 126.63 RAD 6567.7 VEL 11.789 pTH 2.08 VHp 3.522 DpA 13.94 RAp 191.11 ECC 1.2896

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2567.85 -26.28 65.13 349.69 100.94 13 1 39 1967.9 -24.50 56.91

4444.77 7.85 183.72 344.80 62.71 4 41 6 3844.8 4.14 179.02

2285.69 -27.44 44.11 349.42 102.35 14 24 26 1685.7 -25.46 35.87

4202.16 8.90 167.32 344.24 61.35 5 52 15 3602.2 5.01 160.70

2028.71 -30.52 23.70 348.53 106.20 15 42 16 1428.7 -28.00 15.42

4031.90 11.64 152.77 342.60 57.63 6 43 47 3431.9 7.28 146.38

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8488 BAU .5304 SGT 1057.1 SGR 2000.8 SG3 1726.2 ST 357.1 SR 433.3 SS 929.3

RC3 2.0886 FAU .41894 RRT .2333 RRF -.9867 RTF -.2350 CRT -.9833 CRS .6909 CST -.6462

FC-20.6103 BSP 6807 8GB 2262.9 R23 -.0774 R13 -.9836 LSA 1017.1MSA 377.0 SSA 47.8

BC3 2.2545 FSP 5806 SGI 2021.2 SG2 1017.6 THA 80.56 EL1 559.2 EL2 50.4 ALF 129.41
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JPL TM 33-1OO EARTH--MARSTRAJECTORIES(VOL I, 1964)

Lk_JNCH _ATE _[C 20 19(,4 FLIGHT Title 236.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

gP 2Z_.95 LAF -.A3

RC ZA3.TSZ GL -7.80

FLANETOCENTRIC CONIC

C3 17.599 VHL 4.195

LNCH A2MTH LMCH TIME

90.00 12 24 36

90.00 3 18 58

100.00 13 51 36

100.00 A 34 39

110.00 15 12 37

110.00 5 30 7

DIFFERENTIAL CORRECTIONS

TOE .2121 TRA -.5832

ROE -.2211RRA .7066

FOE .OOS0 FRA-7,3917

80E .3064 BRA .9162

DISTANCE 516.209 EARTH TO MARS

LOL 88.15 VL 32.975 GAL 5.50 AZL 90.99 HCA 154.51 SMA 185.30 ECC .22619 INC .9943 VI 30.273

LOt= 2AZ.66 VF 21.292 GAp -1.49 AZP 89.10 TAL 30.60 TAp 185.11 RCA 143.39 APO 227.21 V2 24.235

GP 16.71 ZAL 38.45 ZAF 119.33 ETS 168.94 ZAE 151.97 ETE 141.18 ZAC 104.7A ETC 255.63 CLP 120.76

DLA 11.22 RAL 126.34 RAD 6567.7 VEL 11,789 PTH 2.08 VHP 3.485 DpA 14.99 RAp 190.8} ECC 1.2896

L-I TiME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LA T INJ Z LONG

2540.13 -25.91 63.19 349.08 101.85 13 6 56 1940.1 -24.01 55.03

4472.51 8.72 187.30 344.48 62.95 4 33 30 3872.5 5.02 180.57

2259.58 -27.05 42,27 348.79 103.24 14 29 15 1659.8 -24.96 34.10

4228.29 9.75 168.80 343.93 61.60 5 45 8 3628.3 5.88 162.14

2006.02 -30.08 22.08 347.86 107.07 15 46 4 1406.0 -27.45 13.88

4054.62 12.46 154.01 342.32 57.91 6 37 41 3454.6 8.14 147.59

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .6723 8AU .5469 SGT 1030.4 SGR 2132.0 SG3 1762.5 ST 378.9 SR 426.0 SS 943.2

RC3 2.2253 FAU .42673 RRT .0759 RRF -.9890 RTF -.0749 CRT -.9817 CRS .7061CST -.6272

FC-20.9922 BSP 7227 SGB 2367.9 R23 -.0228 R13 -.9887 LSA 1032.1MSk 383.7 SSk 45.2

8C3 2.3247 FSP 5975 SGI 2133.8 SG2 1026.5 THA 87.27 ELI 567.5 EL2 34.2 ALF 131.59

LAUNCH DATE DEC 20 1964 FLIGHT TIME 238.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.D0 LOL 88.15 VL

RP 226.56 LAp -.46 LOP 243.72 VP

RC 245.534 GL -8.75 GP 17.59 ZAL

PLANETOCENTRIC CONIC

C3 17.609 VHL 4.196

LNCH A ZMTH LNCN TIME

90.00 1Z 30 Sl

90.00 3 10 25

lO0.O0 13 ST 19

100.00 4 26 38

110.00 15 17 12

110.00 5 23 13

DIFFERENTIAL CORRECTIONS

TOE .Z176 TRA -.6484 TC3 .4908 BAU .5702

RDE -.1932 RRA .7695 RC3 2.3715 FAu .43389

FDE -.1820 FRA-7.6130 FC-21.3312 BSP 7697

BDE .2910 BRA 1.0062 8C3 2.4218 FSP 6104

DISTANCE 520.134 EARTH TO MARS

32.968 GAL 5.50 AZL 91.11HCA 155.56 S.MA 185.16 ECC .22563 INC 1.1141 vl 30.273

21.327 GAP -1.80 AZP 88.99 TAL 30.63 TAp 186.19 RCA 143.39 Apo 226.94 V2 24.277

38.36 ZAp 117.48 ETS 169.16 ZAE 149.92 ETE 142.57 ZAC 105.44 ETC 255.62 CLP 118.95

DLA 10.32 RAL 126.05 RAD 6557.7 VEL 11.789 pTH 2.08 VHp 3.453 DpA 16.10 RAp 190.55 ECC 1.2898

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2510.42 -23.47 61.12 348.45 102.80 13 12 42 1910.4 -23.46 53.03

4502.52 9.66 189.02 344.18 63.25 4 25 27 3902.5 5.97 182.26

2231.53 -26.60 40.31 340.15 104.18 14 34 31 1631.6 -24.38 32.Z1

4256.63 10.66 170.40 343.64 61.91 5 37 35 3656.6 6.83 163.72

1981.60 -29.58 20.36 347.18 107.98 15 50 13 1381.6 -26.83 12.24

4079.33 13.33 135.37 342.06 58.24 6 31 14 3479.3 9.06 148.91

RID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 1033.3 SGR 2274.1 SG3 1796.3 ST 401.6 SR 419.3 SS 962.1

RRT -.0934 RRF -.9910 RTF .0960 CRT -.9747 CRS .7264 CST -.5986

SGB 2497.9 R23 .0204 RI3 -.9908 LSA 1051.5 MSA 394.3 SSA 42.2

SG1 2276.7 SG2 1027.6 THA 93.05 ELI 576.9 EL2 65.3 ALF 133.74

L&UMCH DATE DEC ZO 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 226.17 LAP -.49

RC Z47.256 GL -9.77

PLANETOCENTRIC CONIC

C3 17.6S3 VHL 4.199

LNCH AZMTH LNCH TIME

90.00 12 37 38

90.00 3 I 19

100.00 14 S 33

100.00 4 18 S

!10.00 15 22 13

110.00 5 15 $S

DIFFERENTIAL CORRECTION8

TDE .2207 TRA -.7183

RDE -.1615 RRA .8570

FOE -.3842 FRA-7.8195

8DE .2733 BRA 1.1029

LOL 88.15 VL

LOP 244.77 VP

GP 18.5A ZAL

DISTANCE 524.070 EARTH TO WARS

32.960 GAL 5.49 AZL 91.2A HCA 156.62 SNA 185.04 ECC .22509 INC 1.2449 vl 30.273

21.363 GAP -2.10 AZP 88.86 TAL 30.65 TAp 187.26 RCA 143.39 Apo 226.69 v2 24.318

38.73 ZAP 113.60 ETS 169.42 ZAE 147.80 ETE 143.80 ZAC 106.20 ETC 255.61CLP 117.11

DLA 9.33 RAL 125.76 RAD 6567.7 VEL 11,790 pTH 2.08 VHp 3.426 DpA 17.28 RAp 190.29 ECC 1.2902

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2478.49 -24.97 58.92 347.81 103.80 13 18 57 1878.5 -22.83 50.90

4535.07 10.63 190.90 343.91 63.60 4 16 54 3935.1 T.0O 184.10

2201.39 -26.08 38.22 347.50 105.16 14 40 15 1601.4 -23.74 30.20

4287.40 11.65 172.16 343.39 62.27 5 29 33 3687.4 .7.84 165.A4

1855.25 "^ _ .....c_ A o _¢ 346.48 i08.93 15 54 48 1355.3 -26.15 10.50- .u • .

4106.30 1A.31 156.87 341.83 58.62 6 24 22 3506.3 10.06 150.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .3013 BAU .5991 SGT 1068.2 SGR 2424.8 SG3 1823.9 ST 423.7 SR 416.0 SS 986.0

RC3 2.5233 FAU .43954 RRT -.2623 RRF -.9926 RTF .2659 CRT -,9603 CRS .75A6 CST -.5702

FC-21.5800 BSP 8263 SGB 2649.7 R23 .0526 R13 -.9912 LSA 1076.4 MSA 405.6 SSA 39.1

BE3 2.5415 FSP 6224 SG1 2444.4 SG2 1022.6 THA 98.00 EL1 587.8 EL2 83.7 ALF 135.55

LAUNCH DATE DEC 20 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 22S.78 LAP -.53

RC 248.959 GL -10.89

PLANETOCENTRIC CONIC

C3 17.678 VHL 4.204

LNCH AZMTH LNCH TIME

90.00 12 45 1

90.00 2 $1 36

100.00 14 10 21

100.00 4 8 57

110.00 15 27 42

110.00 5 8 3

DIFFERENTIAL CORRECTION8

TDE .2202 TRA -.7936 TC3 .1033 8AU .6343

ROE -.1258 RRA .9104 RC3 2.6823 FAU .44377

FDE -.6110 FRA-8.O081 FC-21.7388 BSAP 8909

BOE .2526 BRA 1.2077 BC3 2.684§ FSP 6316

DISTANCE 528.016 EARTH

LOL 88.13 VL 32.954 GAL 5.48 AZL 91.39 HCA 157.68 SMA 184.93 ECC .22A39 INC

LOP 245.83 VP 21.401 LAP -2.39 AZP 88.72 TAL 30.65 TAp 188.32 RCA 143.40 APO

GP 19.56 ZAL 38.95 ZAP 113.70 ETS 169.71 ZAE 145.63 ETE 144.89 ZAC 107.02 ETC

TO MARS

1.3878 vl 30.273

226.46 vZ 24.360

255.59 CLP 115.25

OLA 8.25 RAL 125.47 RAD 6567.7 VEL 11.792 pTH 2.08 VHp 3.406 DpA 18.53 RAp 190.04 ECC 1.2909

L-I TIME INJ LAX INJ LONG INJ RT A$C INJ AZ14TH INJ TiME PO CST TIM INJ Z LAT INJ 2 LONG

2444.09 -24.39 56.56 347.16 104.84 13 25 45

4570.52 11.70 192.96 343.68 64.03 4 7 46

2168.83 -23.48 35.99 346.83 106.19 14 46 30

4320.99 12.70 174.10 343.17 62.71 5 20 58

1926.77 -28.36 16.55 343.78 109.93 15 59 49

4135.83 13.33 138.53 341.65 59.08 6 17 0

MID-COURSE EXECUTION ACCURACY

SGT 1136.7 SGR 2583.9 $G3 1845.8

RRT -.4167 RRF -.9959 RTF .4207

SGB 2824.7 R23 .07§3 R13 -.9911

SG1 2636.7 SG2 1013.4 THA 102.21

1844.1 -22.12 A8.63

3970.5 8.11 186.12

1568.9 -23.01 28.06

3721.0 8.95 167.32

1326.8 -25.38 8.64

3333.8 11.14 151.95

ORBIT DETERMINATION ACCURACY

ST 444.3 SR 417.7 SS 1016.9

CRT -.93§8 CRS .7905 CST -.5426

LSA 1109.4 MSA 417.3 SSA 35.8

ELI 600.2 EL2 109.0 ALF 136.90
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TIME 244.00 ARRIVAL DATE AUG Zl 1965

HELIOCENTRIC C(_NIC

RL 147.17 LAL -.00

RP 225.38 LAp -.56

RC 290.643 GL -12.12

PLANETOCENTRIC CONIC

C3 17.734 VHL 4.211

LNCH AZMTH LNCH TIME

90.00 12 53 2

90.00 2 41 9

100.00 14 17 46

100.00 5 59 6

110.00 15 33 44

110.O0 4 59 37

DIFFERENTIAL CORRECTIC_NS

TOE .2165 TRA -.8739

RDE -.0792 RRA ,9900

FOE -.8654 FRA-8.1750

BDE .2305 BRA 1.3205

LOL 88.15 VL

LOP 248.90 VP

GP 20,65 ZAL

DISTANCE 531.975 EARTH TO MARS

32.948 GAL 5.47 AZL 91.54 HCA 158.74 SMA 184.83 ECC .22411 INC 1.5442 vl 30.273

21.439 GAp -2.68 AZP 88.56 TAL 30.63 TAp 189.37 RCA 143.41 APO 226.25 V2 24.402

39.24 ZAp 111.78 ETS 170.03 ZAE 143.41ETE 145.86 ZAC 107.91ETC 255.57 CLP 113.36

OLA 7.07 RAL 125.16 RAD 6567.7 VEL 11.795 pTH 2.09 VHp 3.393 DpA 19.84 RAp 189.82 ECC 1.2919

Lml TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2406.95 -23.72 54.05 346.50 105.93 13 33 9 1806.9 -21.51 46.21

4609.27 12.84 195.23 343.50 64.55 3 57 58 4009.3 9.31 188.33

2133.68 -24.79 33.60 346.16 107.26 14 53 19 1533.7 -22.19 25.77

4357.76 13.84 176.24 342.99 63.24 5 11 44 3757.8 10.14 169,40

1895.93 -27.63 14.45 345.06 110.98 16 5 20 1295.9 -24.52 6.66

4168.28 16.48 160.37 341.50 59.62 6 9 6 5568.3 12.32 155.72

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.0993 BAU .6759 SGT 1236.6 8GR 2759.1 8G3 1861.4 ST 464.7 SR 427.3 98 1056.7

RC3 2.8492 FAU .44659 RRT -.5447 RRF -.9951RTF .5486 CRT -.8978 CRS .8321 CST -.5152

FC-21.8016 BSP 9627 8GB 3023.5 R23 .0902 R13 -.9910 LSA 1152.8 MSA 430.1 SSA 32.5

BC3 2.8509 FSP 6373 SG1 2852.2 8G2 1003.1THA 105.71 EL1 615.1 EL2 142.2 ALF 137,67

LAUNCH 0ATE DEC 20 1964 FLIGHT TIME 246.00 ARRIVAL DATE AUG 23 1965

HELIC_ENTRIC CONIC

RL 147.17 LAL -.00 L04- 88.15 VL

RP 224.99 LAP -.59 LOP 247.97 VP

RC 252.307 GL -13.46 GP 21.82 ZAL

PLANETOCENTRIC CONIC

C5 17.823 VHL 4.222

LNCH AZMTH LNCH TIME

90.00 13 1 47

90.00 2 29 51

100.00 14 25 51

100.00 3 48 28

110.00 15 40 21

110.00 4 50 28

DIFFERENTIAL CORRECTIONS

TDL .2082 TRA -.9595 TC3 -,3073 BAU .7242

ROE -.0255 RRA 1.0785 RC3 3.0238 FAU .44791

FDE-1.1552 FRA-8.3288 FC-21.7566 BSP 10391

BDE .2097 8RA 1.4435 8C3 3.0394 FSp 6379

DISTANCE 533.940 EARTH TO MARS

32.943 GAL 5.45 AZL 91.72 HCA 159.81SMA 184.74 ECC .22365 INC 1.7169 vl 30,273

21.479 GAP -2.96 AZP 88.39 TAL 30.59 TAp 190.40 RCA 143.42 APO 226.06 v2 24,444

39.61 ZAp 109.86 ETS 170,39 ZAE 141,14 ETE 146.73 ZAC 108.87 ETC 255.54 CLP 111.46

DLA 5.76 RAL 124.84 RAD 6567.7 VEL 11.799 pTH 2.09 VHp 3.386 DpA 21.24 RAP 189.63 ECC 1.2933

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2366.71 -22.95 51.35 345.84 107.06 13 41 14 1766.7 -20.39 43.61

4651.83 14.07 197.75 343.36 65.17 3 47 23 4051.8 10.61 190.78

2095.55 -23.99 31.05 345.47 108.39 15 0 47 1495.6 -21.26 23.52

4398.22 15.07 178.61 342.87 63.87 5 1 46 3798.2 11,43 171.71

1862.43 -26.79 12.21 344.33 112.07 16 11 23 1262.4 -25,56 4.54

4204.11 17.70 162.43 341.42 60.27 6 0 32 3604.1 13.61 155.70

MID-COURSE EXECUTION ACCURACY C_BI7 DETERMINATION ACCURACY

8GT 1363.9 SCaR 2946.8 SG3 1871.1 5T 483.8 8R 449.2 SS 1109,4

RRT -.6463 RRF -.9960 RTF .6498 CRT -.8446 CRS .8763 CST -.4903

SGB 3247.2 R23 .0992 R13 -.9911 LSA 1212.2 MSA 443.2 SSA 29.0

8G1 3091.9 8G2 991.9 THA 108.64 EL1 634.2 EL2 183.5 ALF 137.51

LAUNCH DATE DEC 20 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 147,17 LAL -.00 LOL 88.15 VL

RP 224.60 LAP -.65 LOP 249.04 VP

RE 253.951 GL -14,95 GP 23,09 ZAL

PLANETOCENTRIC CONIC

C3 17,948 VHL 4.237

LNCH AZMTH LNCH TIME

90.00 15 11 21

90,00 2 17 53

100.00 14 54 43

100.00 3 36 52

110.00 15 47 37

110.00 4 40 29

DIFFERENTIAL CORRECTIONS

TDE .1961 1RA-1.0493 TC3 -.5140 8AU .7781

ROE .0377 RRA 1.1746 RE3 3.2018 FAU .44695

FDE-1.4626 FRA-8.4478 FC-21.5590 BSP 11257

BOE .1996 BRA 1.5750 BC3 3.2428 FSP 6358

DISTANCE 539.916 EARTH TO MARS

32.938 GAL 5.44 AZL 91,91HCA 160.88 SMA 184,66 ECC .22522 INC 1.9096 vl 30.273

21.519 GAP -3,24 AZP 88.20 TAL 50,54 TAp 191.42 RCA 143.44 Apo 225.88 v2 24.486

40.07 zap 107.92 ETS 170.79 ZAE 138,81ETE 147.51 ZAC 109.93 ETC 255.51CLP 109.54

DLA 4.32 RAL 124.50 RAO 6567.7 VEL 11.804 pTH 2.09 VHp 3.388 DpA 22.72 RAp 189.49 ECC 1.2954

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2322.97 -22.04 48.47 345,16 108.24 13 50 4 1723.0 -19.35 40.83

4698.82 15.40 200.56 343.29 65.94 3 35 52 4098.8 12.02 193.52

2054.07 -23.08 28.31 344.78 109.55 15 8 57 1454.1 -20.20 20.69

4442.95 16.39 181.28 342.82 64.65 4 50 55 3843.0 12.84 174.28

1825.95 -25.84 9.80 343.60 113.20 16 18 3 1226.0 -22.47 2.26

4243.84 19.03 164.74 341.40 61.05 5 51 12 3645.8 15.02 157.92

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1511.7 8GR 3146.4 SG3 1870.9 ST 502.8 SR 487.5 SS 1172.0

RRT -.7222 RRF -.9967 RTF .7252 CRT -.7818 CRS .9162 CST -.4721

SGB 3490.8 R23 .1040 R13 -.9915 LSA 1286.6 MSA 456.1 SSA 25.7

SGI 3349.7 8G2 982.2 THA 111.03 EL1 661.0 EL2 231.2 ALF 136.13

LAUNCH DATE DEC 20 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG Z7 1965

HELICWCENTRIC CONIC

RL 147.17 LAL -.00

RP 224.21 LAp -.66

RC 255.576 GL -16.59

PLANETOCENTRIC CONIC

C3 18.121 VML 4.257

LNCH AZMTH LNCH TIME

90.00 13 21 52

90.00 2 4 6

100.00 14 44 29

100.00 3 24 10

110.00 15 55 37

110.00 4 29 31

DIFFERENTIAL CORRECTIONS

TOE .1789 TRA-1.1432

ROE .1190 RRA 1.2868

FDE-1.8358 FRA-8.S751

ODE .2149 BRA 1.7213

LO(. 88.15 VL

LOP 250.12 VP

GP 24.45 ZAL

DISTANCE 543.904 EARTH TO MARS

32.934 GAL 5.42 AZL 92.12 HCA 161.95 SMA 184.59 ECC .22282 INC 2.1244 vl 30.273

21.561 GAp -3.51 AZP 87.98 TAL 30.48 TAp 192.43 RCA 143.46 APO 225.72 V2 24.527

40.63 ZAp 105.98 ETS 171.24 ZAE 136.44 ETE 148.21 ZAC 111.08 ETC 255.46 CLP 107.60

OLA 2.71RAL 124.13 RAD 6567.7 VEL 11.811 pTH 2.09 VHp 3.399 DpA 24.30 RAP 189.40 ECC 1.2982

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A Z14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2275.26 -20.99 45.36 344.50 109.45 13 59 47 1675.3 -18.15 37.84

4751.01 16.82 203.74 343.31 66.88 3 23 17 4151.0 13.55 196.59

2008.81 -22.01 25.37 344.09 110.75 15 17 57 1408.8 -18.99 17.87

4492.69 17.81 184.28 342.85 65.59 4 39 3 3892.7 14.37 177.18

1786.12 -24.74 7.23 342.86 114.37 16 25 24 1186.1 -21.24 359.83

4288.14 20,47 167,38 341.47 62.00 5 40 59 3688.1 16.56 160.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.7182 BAU ,8409 SGT 1674.7 SGR 3375.0 SG3 1869.0 ST 521.4 SR 551.2 SS 1260.3

RC3 3.3938 FAU .44549 RRT -,7785 RRF -.9974 RTF .7807 CRT -.7078 CRS .9496 CST -.4544

FC-21.2855 BSP 12061 SGB 3767.7 R23 .1052 R13 -.9918 LSA 1393.6 MSA 470.7 SSA 22.3

BC3 3.4709 FSP 6211 8G1 3639.4 SG2 974.8 THA 112.85 EL1 701.3 EL2 289.5 ALF 132.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAI,FIMCH _,ATE DEC 20 196• FLIGHT TIME 252.00 ARR|VAL DATE AUG 29 1963

MEL|_ENTR|C CONIC

RL 1•7.17 L•L -.OO LOt. 88.13 VL

RP 223.82 LAP -.69 LOP 251.20 VP

RC 237.180 GL -18.42 GP 25.94 ZAL

PLANET_EMTm[C C_IC

C3 18.35• VML •.284

LNCH AZMTH LNCM TIME

90.00 13 33 31

90.00 1 •9 14

!00.00 14 53 17

100.00 3 10 8

110.00 16 • 31

110.00 • 17 24

DIFFERENTIAL CORRECTIONS

TDE .1430 TRA-l.Z360 TC3 -.9478 BAU .9008

ROE .1933 RRA 1.3911RC3 3.5469 FAU .43379

FDE-2.106S FRA-R.$A21 FC-20.3559 B_P 13279

BOE .2420 BRA 1.8742 BC3 3.6713 FSP 8272

DISTANCE 547.897 EARTH TO MARS

32.930 GAL 5.39 AZL 9Z.37 HCA 163.03 SMA 184.53 ECC .22242 INC 2.3663 ¥1 30.273

21.603 GAP -3.77 AZP 87.74 TAL 30.40 TAp 193.43 RCA 1•3.49 APO 223.57 vZ 24.569

41.32 ZAp 104.05 ETS 171.74 ZAE 134.02 ETE 148.85 ZAC 112.3• ETC 255.40 CLP 105.67

DLA .93 RAL 123.73 RiD 6367.7 VEL 11.821 pTH 2.09 VHp 3.421DpA 25.97 RAp 189.39 ECC 1.3021

L-I TIME ]NJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

22Z2.85 -19.77 42.01 343.84 110.70 14 10 34 1622.9 -16.78 3•.61

4809.39 18.34 207.34 343.43 68.04 3 9 23 4209.4 15.21 200.07

1939.08 -20.78 22.19 343.A2 111.99 15 27 56 1359.1 -17.61 1•.82

4348.39 19.35 187.71 342.99 66.76 4 25 57 3948.4 16.04 180.•8

1742.37 -23.48 4.45 342.13 115.58 16 33 34 1142.4 -19.83 357.20

4337.86 22.02 170.39 341.65 63.17 5 29 41 3737.9 18.25 163.30

MID-COUR,_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1875.7 SGR 3573.0 $G3 1830.2 ST 539.6 SR 623.0 99 1320.6

RRT -.8272 RRF -.9979 RTF .8295 CRT -.6949 CR9 .9690 CST -.4984

SG0 4033.4 R23 .1063 R13 -.9922 LSA 1484.9 MSA 466.8 $8A 19.9

SG1 3919.4 SG2 960.9 THA 115.08 EL1 760.4 EL2 317.9 ALF I29.14

LAUNCH OATE DEC 20 1964 FLIGHT Till[ 254.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.OO LOA. 88.13 VL

RP 223.44 LAP -.72 LC_ 252.28 vP

RC 238.763 GL -20.47 GP 27.53 ZAL

PLANETOCENTR IC CONIC

C3 18.671VHL 4.321DLA -1.07 RAL 123.27 RAO 5367.8 VEL

LMCH AZ1MTM LNCH TIME L-1 TIME INJ LAT

90.00 13 46 29 2163.10 -18.34

90.00 1 32 39 4875.16 19.97

100.00 15 7 19 1904.31 -19.33

100.OO 2 34 29 4611.19 20.98

110.00 16 14 26 1694.24 -22.04

110.00 4 3 32 4394.02 23.71

DIFFERENTIAL C_RECTION8

TDE .1000 TRA-1.3738 TC3-1.1633 BAU .9677

ROE .2913 RRA 1.3109 RC3 3.6976 FAU .42417

FOE-2.4179 FRA-8.4873 FC-19.8886 BSP 14531

BOE .3080 BRA 2.0420 BC3 3.8768 FSP 6240

DISTANCE 351.899 EARTH TO MARS

32.927 GAL 5.37 A ZL 92.64 PICA 164.11 $44A 18•.48 ECC .22205 ]NC 2.6•10 vl 30.273

21.646 GAp -4.03 AZp 87.46 T/q. 30.30 TAp 194.41 RCA 143.51 APO 225.44 V2 24.611

42.13 ZAp 102.14 ET8 172.29 Z_E 131.56 ETE 149.43 ZAC 113.73 ETC 255.31CLP 103.72

11.834 pTH 2.10 VHp 3.454 DpA 27.76 RAp 189.47 ECC 1.3073

INJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

38.37 343.21 111.96 14 22 34 1565.1 -15.20 31.10

211.49 343.69 69.49 2 53 54 A275.2 17.00 20•.07

18.73 342.77 113.24 15 39 4 1304.3 -16.03 11.52

191.63 343.27 68.21 4 11 20 4011.2 17.84 184.27

1.46 341.43 116.82 16 42 40 1094.2 -18.26 354.37

173.88 341.99 84.62 5 17 6 3794.0 20.09 166.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2085.7 SGR 3791.5 SG3 1783.1 5T 563.2 9R 721.0 SS 1398.1

RRT -.8620 RRF -.9982 RTF .8641 CRT -.6900 CRS .9823 C$T -.5•42

SGB 4327.3 R23 .1037 R13 -.9927 LSA 1604.6 NSA 465.4 SSA 17.5

SGI 4221.9 SG2 949.3 THA 116.84 ELI 846.4 EL2 347.2 ALF 125.06

L•UNCH 0ATE DEC 20 1964 FLIGHT TIRE 256.D0 ARRIVAL DATE 5EP 2 1965

HELIOCEMTRIC CONIC

RL 147.17 LAL -.00

RP 223.03 LAP -.73

RE 260.328 GL -22.T6

PLANETOCENTRIC CONIC

C3 19.102 VHL 4.371

LNCM AZNTH LNCH TIME

90.00 14 1 1

90.00 1 13 58

100.00 13 20 49

100.00 2 36 51

110.00 16 25 31

110.00 3 48 38

DIFFERENTIAL CORRECTIONS

TOE .0333 TRA-1.4913 TC3-1.3540 BAU 1.0495

ROE .4297 RRA 1.6673 RC3 3.8799 FAU .41440

FOE-2.8321FRA-8.4944 FC-18.7808 BSP 15450

BOE .4330 BRA 2.2371 0C3 4.1094 F_P 5921

DISTANCE 555.916 EARTH TO MARS

LOL 68.13 VL 32.925 GAL 5.34 AZL 92.96 HCA 165.20 5HA 18A.AA ECC .22170 ]NC 2.9560 vl 30.273

LOP 253.37 vp 21.690 GAp -4.28 AZP 87.14 TAL 30.19 TAp 195.38 RCA 143.55 APO 225.32 V2 24.653

GP 29.31 ZAL 43.15 ZAP 100.25 ETS 172.91 ZAE 129.05 ETE 1A9.96 ZAC 115.27 ETC 255.20 CLP 101.77

DLA -3.30 RAL 122.73 RAD 6367.8 VEL 11.853 PTH 2.10 VHp 3.505 DpA 29.67 RAp 189.66 ECC 1.3144

L-I TIME INJ LAT INJ LONG INJ R7 ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2101.12 -16.66 34.42 342.64 113.23 14 36 2 1501.1 -13.38 27.29

• 949.91 21.67 216.30 344.14 71.32 2 36 28 4349.9 18.92 208.71

1843.70 -17.67 15.03 342.17 114.31 15 51 32 1243.7 -14.22 7.94

4682.37 22.72 196.25 343.74 70.03 3 54 54 4082.6 19.79 188.67

1641.13 -20.37 358.24 340.77 118.06 IG 32 52 1041.1 -16.46 35i.3G

4437.90 25.31 177.97 342.52 66.44 5 2 56 3857.9 22.10 170.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2289.2 S_ 4076.0 863 1745.0 ST 592.7 SR 871.3 $S 1523.8

RRT -.8653 RRF -.9986 RTF .8870 CRT -.6781CRS .9912 CST -.5763

SGB 4674.9 R23 .1020 R13 -.9934 LSA 1792.8 MSA 473.4 $SA 14.8

$61 4577.9 $62 947.0 THA 117.73 ELI 980.0 EL2 387.3 ALF 119.89

LAUNCH DATE DEC 20 1964 FLIGHT TIME 258.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC _IC

RL 147.17 LAL -.00 LOt. 88.13 VL 32.922 GAL

RP 222.66 LAP -.79 LOP 234.46 VP 21.734 GAp -4.52 AZP

RC 261.869 GL -25.34 GP 31.24 ZAL 4•.36 ZAP 98.39 ETS

PLAN[TOCENTRIC CONIC

C3 19.669 VML 4.437 OLA -5.81RAL 122.13 RAD 6567.8 VEL

LNCH AZ14TH LNCH TINE L-I TIME INJ LAT INJ LONG

90.00 14 17 34 2029.34 -14.69 30.09

90.00 0 32 37 5035.81 23.44 221.98

100.00 15 36 9 1776.01 -15.72 10.95

100.00 2 16 43 4764.57 24.52 201.67

110.00 16 38 5 1382.08 -18.44 354.75

110.00 3 31 16 4331.26 27.42 182.82

DIFFERENTIAL CCRRECTION8

TOE -.0104 TRA-1.6231 TC3-1.5351 BAU 1.1315

ROE .3828 RRA 1.8315 RC3 4.0153 FAU .39792

FDE-3.2218 FRA-8.3764 FC-17.4967 BSP 16671

BDE .5829 BRA 2.4472 BC3 4.2987 FSP 5680

DISTANCE 359.939 EARTH TO MARS

5.32 AZL 93.32 HCA 166.29 SMA 184.40 ECC .22137 INC 3.3212 vl 30.273

86.77 TAL _0.06 TAp 196.35 RCA 143.58 APO 225.22 V2 24.695

173.60 ZAE 126.50 ETE 150.45 ZAC 116.97 ETC 255.06 CLP 99.83

11.877 pTH 2.11 VHp 3.569 DpA 31.72

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

342.16 114.48 14 51 23 1429.5

344.83 73.64 2 16 33 4435.8

341.66 115.76 16 5 45 1176.0

344.46 72.34 3 36 8 4164.6

340.18 119.31 17 4 28 982.1

343.32 68.73 4 46 47 3931.3

RAp 189.99 ECC 1.3240

INJ 2 LAT INJ 2 LONG

-11.27 23.09

20.97 214.18

-12.12 4.01

21.87 193.87

-14.40 347.97

24.28 175.06

ORBIT DETERMINATION ACCURACY

ST 633.4 9R 1042.2 99 1636.4

CRT -.7046 CR9 .9953 CST -.6354

LSA 1985.1MSA 474.0 9SA 12.6

EL1 11A9.5 EL2 407.6 ALF 116.82

MID-COURSE ExECuTION ACCURACY

5GT 2508.8 SGR 4349.1 SG3 1676.7

RRT -.9048 RRF -.9989 RTF .9061

SGB 5020.8 R23 .O986 R13 -.9940

SGI 4931.6 SG2 942.0 THA 118.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964_

LAUNCH OAT[ DEC 20 |964 FLIGHT TIME 260.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC COMIC

RL 147.17 LAL -.DO LOL 88.15 VL 32.921GAL

RP 222.28 LAP -.82 LOP 255.55 VP 21,779 GAP

RC 263.392 GL -28.2T GP 33.37 ZAL 45.82 ZAP

PLANETOCENTRIC CONIC

CS 20.494 YML 4.527 DLA -8.65 RAL 121.44 RAD 6567.8

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 36 42 1948.65 -12.38

90.00 0 27 49 5135.80 25_19

100.00 15 33 51 1699.79 -13.41

100.00 1 53 22 4839.99 26.33

110.00 16 52 30 1516.11 -16.20

110.00 3 11 11 4618.33 29.38

DIFFERENTIAL 031RECTIONS

TOE -.0912 TRA-1.7678 TC3-1.6945 BAU 1.2209

ROE .7713 RRA 2.0207 RC3 4.1211 FAU .37776

F0[-3.5870 FRA-8.1932 FC-13.9577 BSP 17931

BOA .7766 BRA 2.6848 BC3 4.4558 FSP 5373

OISTANCE 563.970 EARTH TO MARS

5.29 AZL 93.75 HCA 167.38 SMA 164.37 ECC .22105 INC 3.749A Vl 30.273

-4.78 AZP 86.34 TAL 29.92 TAp 197.30 RCA 143.62 Apo 225.13 v2 24.737

96.59 ETS 174.37 ZkE 123.90 ETA 150.90 ZAC 118.87 ETC 254.87 CLP 97.89

VEL 11.911 pTH 2.12 VHP 3.656 DpA 33.91 RAp 190.49 ECC 1.3373

IMJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.30 341.83 115.68 15 9 11 1348.6 -8.80 18.43

228.78 345.83 76.61 1 53 25 4535.8 23.10 220.74

6.47 341.30 116.97 16 22 10 1099.8 -9.89 359.68

208.17 345.51 75.31 3 14 22 4259.9 2A.05 200.11

350.95 339.71 120.52 17 17 46 916.1 -12.03 3A4.33

188.66 344.49 71.68 4 28 8 4016.3 26.60 180.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2738.7 SGR 4644.0 SG3 1591.7 87 890.2 SR 1252.1 88 1731.0

RRT -.9200 RRF -.9991 RTF .9209 CRT -.7460 CRS .9978 C$T -.7009

$68 3390.4 R23 .0947 RI_ -.9946 LSA 2210.4 MSA 473.4 SSA 10.6

SG1 5308.0 SG2 938.6 THA 119.48 EL1 1366.3 EL2 421.2 ALF 114.88

LAUNCH DATE DEC 20 1964 FLIGHT TIME 262.00 ARRIVAL DATE SAP 8 1963

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOt. 88.15 VL

RP 221.89 LAP -.85 LOP 256.65 VP

RC 264.895 GL -31.38 GP 35.71 ZAL

PLAN(TOCENTRIC CONIC

C3 21.614 VHL 4.649 DLA -11.86 RAL 120.59 RAD 6567.9

LNCM A_IITM LNCM TIME L-I TIME ]NJ LAT

90.00 14 59 23 1855.86 -9.56

90.00 23 34 24 5254.15 26.79

100.00 16 14 41 1812.86 -10.67

100.00 1 25 A3 4972.37 28.03

110.00 17 9 19 1441.82 -13.59

110.00 2 47 35 4716.19 31.30

DIFFERENTIAL CCRRECTION8

TDE -.1874 TRA-1.9242 TC3-1.8138 BAU 1.3127

RD( .9959 RRA 2,2339 RC3 4.1849 FAU .35204

FOE-3.8980 FRA-7.9056 FC-14.1005 68P 19434

BOA 1.0134 BRA 2.9484 8C3 4.5426 FSP 5046

DISTANCE 368.009 EARTH TO MARS

32.920 GAL 5.23 AZL 94.26 HCA 168.47 SNA 18A.35 ECC .22075 INC 4.2398 Vl 30.273

21.825 GAP -5.00 AZP 85.83 TAt. 29.76 TAp 198.24 RCA 143.66 APO 223.05 V2 24.779

47.57 ZAP 94.85 ETS 173.23 ZkE 121.26 ETE 151.32 ZAC 120.97 ETC 254.82 CLP 95.98

VEL 11.958 PTH 2.13 VHp 3.776 DPA 36.27 RAp 191.22 ECC 1.3357

INJ L_NG INJ RT ASC ZNJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

19.RZ 341.74 116.76 15 30 18 1255.9 -5.89 13.16

237.08 347.22 80.47 25 21 59 4654.2 25.20 228.77

1.47 341.16 118.09 16 41 34 1012.9 -6.84 354.78

216.10 346.97 79.15 2 48 35 4372.4 26.24 207.75

346.76 339.45 121.67 17 33 20 841.8 -9.30 340.30

195.80 346.13 73.51 4 6 11 4116.2 28.99 167.36

MID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2961.2 _ 4941.4 SG3 1481.7 ST 764.4 9R 1494.1 SS 1849.7

RRT -.9315 RRF -.9992 RTF .9323 CRT -.7905 CR8 .9939 CST -.761A

S_ 5760.7 R23 .0909 R13 -.9951 LSA 2452.4 MSA 473.0 SSA 8.9

SGI 5884.1 SG2 936.2 THA 120.07 ELI 1621.9 EL2 431.3 ALF 113.81

LAUNCH DATE DEC 20 1964 FLIGHT TIME 284.D0 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 221.51 LAP -.88 LOP 257.76 VP

RC 266.379 GL -35.35 GP 38.29 ZAL

PLANETOCENTRIC CONIC

C3 23.202 VHL 4.817

LNCH AZMTH LNCH TIME

gO.DO 15 27 13

90.00 23 18 14

100.00 lS AO 3

100.00 0 52 1

110.00 17 29 23

110.00 2 19 10

DIFFERENTIAL CORRECTIONS

TOE -.3120 TRA-2.1051 TC3-1.8972 8AU 1.4180

ROE 1.2831 RRA 2.4960 RC3 4.1593 FAU .32332

F08-4.1878 FRA-7.5570 FC-12.0640 8SP 20737

BOA 1.3224 BRA 5.2651 BC3 4.5715 FSP 4584

DISTANCE 572.056 EARTH TO MARS

32.919 GAL 5.22 AZL 94.88 HCA 189.57 SMA 18A.34 ECC .22047 INC 4.6768 vl 30.273

21.871 GAP -§.22 AZP 85.20 TAL 2g.60 TAp 199.16 RCA 143.70 Apo 224.98 V2 24.820

49.67 Zkp 93.20 ETS 176.17 ZAE 118.59 ETE 151.72 ZAC 123.32 ETC 254.29 CLP 94.08

DLA -15.49 RAL 119.55 RAD 6567.9 VEL 12.024 pTH 2.15 VHp 3.932 Dpk 38.81 RAp 192.22 ECC 1.3818

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1748.75 -8.18 13.71 342.06 117.69 15 58 lg 1146.8 -2.40 7.04

5397,64 27.99 247.40 349.08 85.51 24 A8 12 4797.6 27.07 238.85

1511.72 -7.38 355.77 341.39 119.05 17 5 15 911.7 -3.A5 349.18

5107.91 29.37 225.95 348.g4 84.16 Z 17 9 4507.9 28.25 217.32

1357.19 -10.51 342.15 339.49 122.71 17 52 0 757.2 -6.13 335.80

4835.20 32.99 20A.67 348.37 80.50 3 39 46 4235.2 31.33 195.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3198.4 SGR 5280.5 SG3 1357.6 ST 865.1 SR 17g0.4 98 19A4.6

RRT -.9412 RRF -.9994 RTF .9417 CRT -.8357 CRS .9995 CST -.8177

8¢,8 6173.6 R23 .0865 R13 -.9956 LSA 2740.9 MSA 472.0 SSA 7.4

SG1 6102.4 $GZ 935.1THA 120.48 EL1 1939.4 EL2 438.6 ALF 113.25

LAUNCH DATE DEC 20 1964 FLIGHT TIME 266.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC C_NIC

RL 147.17 LAL -.00

RP 221.13 LAp -.91

RC 267.644 GL -39.64

PLAMETOCENTR IC COHIC

C3 25.508 Vt'IL 5.031

LNCH AZMTH LNCH TIM(

90.00 16 3 33

SO.DO 22 31 29

100.00 17 12 33

100.00 0 9 S

110.00 17 54 13

110.00 1 43 53

DIFFERENTIAL CCRRECTION8

TDE -.4602 TRA-2.SO83 TC3-1.9181 BAU 1.5311

ROE 1.9443 RRA 2.8100 RC3 4.0595 FAU .28939

FOE-4.3803 FflA-7.O922 FC3-9.8219 BSP 22166

BOE 1.7075 BRA 3.6366 BC3 4.4898 FSP 4065

DISTANCE 576.110 EARTH TO MARS

LOt. 88.15 VL 32.919 GAL 5.19 AZL 95.64 HCA 170.67 SMA 184.33 ECC .22020 INC 5.6403 vl 30.273

LOP 258.86 VP 21.917 _Ap -5.45 AZP 84.43 TAL 29.42 TAp 200.08 RCA 143.74 Apo 224.93 V2 24.862

GP 41.15 ZAL 52.18 ZAP 91.67 ETS 177.21 ZAE 115.88 ETE 152.11 ZAC 125.94 ETC 253.86 CLp 92.22

DLA -19.60 RAL 118.24 RAO 6568.0 VEL 12.120 PTH 2.17 VHp 4.142 DpA 41.54 RAp 193.59 ECC 1.4198

L-! TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1612.20 -1.83 6.16 343.06 118.26 16 30 25 1012.2 1.94 359,54

5578.71 28.24 260.62 351.34 92.12 24 4 27 4978.7 28.24 251.96

1389.48 -3.29 349.00 342.26 119.73 17 35 43 789.5 .69 342.47

5276.65 29.88 238.45 351.38 90.71 1 37 2 4676.7 29.66 229.65

1258.83 -6.85 336.69 340.06 123.57 18 15 14 658.8 -2.39 33D.64

4980.07 34.07 215.83 351.29 87.01 3 6 53 4380.1 33.28 206.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3428.4 SGR 5634,3 SG3 1209.8 ST 985.6 SR 2127.3 SS 2003.5

RRT -.9487 RRF -.9995 RTF .9490 CRT -.8717 CRS .9997 CST -.8605

SGB 6595.3 R23 .0822 R13 -.9961 LSA 3047.5 MSA 472.9 SSA 6.1

SG1 6528.7 SG2 935.5 THA 120.69 EL1 2301.6 EL2 446.4 ALF 112.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUMCM DATE DEC 20 1984 FLIGHT TIN( 288.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC SONIC

RL 14T.17 LAL -.00 LOL 88.15 VL

RP 2Z0.75 LAP -.94 LOP ZS9.9T VP

RC 289,292 GL -44.$2 GP 44.29 ZAL

PLAN[TOCENTRIC C_IC

C3 28.R49 VHL 5.382

LNCH AZNTN LNCH TIM_

90.00 18 57 53

90.00 21 23 48

100.00 17 58 48

100.00 23 5 32

110.00 18 27 Z

110.00 0 57 44

DIFFERENTIAL C(_R(CTIONS

TiDE -.S388 TRA-2.3471 7C3-1.8698 BAU 1.8378

ROE 2.0973 RItA 3.1_)9 Re3 3.8507 FAU .25092

F0[-4.4357 FRA-8o3018 FC3-7.4987 88P 23583

60( Z.1828 BRA 4.0899 BC3 4.2808 FSP 3470

DISTANCE 580.170 EARTH

32.919 GAL 5.15 AZL 96.61 HCA 171.77 SMA 18A.34 ECC .21996 INC

21.964 GAP -5.88 AZ1P 83,46 TAL 29.22 TAp 200.99 RCA 143.79 APO

5S.IS ZAp 90.30 (T8 178.34 ZAE 113.18 ST( 152.48 ZAC 128.65 ETE

TO MARS

6.6082 vl $0.273

224.88 V2 24.903

253.28 CLP 90.41

DLA -24.24 RAL 118.58 RAO 8568.2 VI[L 12.281PTH 2.21VHp 4.428 DpA 44.43 RAP 195.41 ECC 1.4766

L-] TIM( INJ LAT 1NJ L_4G 1NJ RT A$C INJ AZMTH INJ TIM( I_) CST TIM INJ 2 LAT INJ 2 LONG

1424.88 4.19 355.89 345.42 116.03 17 21 38 824.7 7.91 348.99

5829.49 26.28 278.88 353.4G 100.94 23 0 $5 5229.5 27.53 270.23

1220.00 2.18 340.13 344.$1 119.82 18 19 16 628.0 6.14 333.57

5501.39 28.54 254.99 353.92 99.29 24 37 13 4901.4 29.53 246.32

1138.49 -2.32 330.62 341.51 124.11 18 46 1 SS9.5 2.17 $24.41

5162.88 33.80 230.08 354.71 95.41 2 23 46 A562.7 34.18 220.83

MID-COURSE EXECuTIoN ACCURACY ORBIT OETERNINATION ACCURACY

SGT 3854.5 Srdt 9010.Z $83 1040.6 ST 1123.2 SR 2501.4 Ss 2007.7

RRT -.9547 RRF -.9999 RTF .9348 CRT -.8988 CRS .9999 CST -.8917

SGB 7034.1 823 .0779 R13 -.9965 LSA 3364.9 NSA 476.0 SSA 5.0

SG1 6971.3 SG2 937.6 THA 120.75 EL1 2703.9 EL2 433.5 ALF 112.66

LAUNCH DATE DEC 20 1984 FLIGHT TI_ 270.00 ARRIVAL OATE SEP 16 19S5

Ht[LIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

tip 220.37 LAP -.97 LOP 281.09 VP

RC 270.721 &L -$0.03 r_p 47.74 ZAL

PLAN[TOCENTR|C C(_4IC

C3 34.398 VHt. 5.883

LN(M AZ14TN LN(H TIME

81.65 17 53 19 1248.08 16.77

98.33 20 10 40 804.41 16.78

100.00 19 38 55 904.12 12.78

100.00 21 7 43 621.80 Z0.88

110.00 19 18 32 978.81 3.90

110.00 23 48 37 5411.91 30.61

OIFFEflENTIAL CCRRECTION$

TOE -.8447 TRA-2.8338 TC3-1.7407 BAU 1.8022

ROE 2.8892 NRA 3.8970 RC3 3.5111 FAD .Z0784

FOE-4.2833 FRA-3.TS88 FC3-5.2338 98P ZSOZ8

BIDE 2.7_H_ BRA 4.6581 8C3 3.9189 FSP 2814

DISTANCE 584.233 EARTH TO MARS

32.919 GAL 5.11 AZL 97.88 _ 172.87 SNA 164.34 ECC .21972 INC 7.8794 vl 30.275

22.012 GAP -5.88 AZP 82.18 TAL 29.02 TAP 201.89 RCA 143.84 APO 224.85 V2 24.945

58.82 ZAP 89.12 ET$ 179.53 zA( 110.44 ETE 152.84 ZAC 132.05 ETC 252.51 CLP 88.S9

DLA -29.42 RAL 114.33 RAD 8568.4 VEL 12.481 PTH 2.26 VHP 4.828 DpA 47.47 RAp 197.81 ECC 1.5661

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

349.14 352.03 114.54 19 14 7 648.1 19.94 341.82

316.58 352.04 114.53 20 24 4 204.4 19.95 309.23

322.0t 350.02 117.26 19 54 1 306.1 16.31 315.10

304.88 353.90 111.89 21 18 7 21.6 23.67 297.20

322.11 344.73 123.99 19 32 49 376.6 8.34 315.83

249.75 357.60 108.01 25 16 49 4811.9 32.50 240.04

MIO-COURR( EXECUTION ACCURACY ORBIT OETERNINATIOI4 ACCURACY

SGT 3886.G Srdt 6399.7 SG3 850.6 ST 1262.4 SR 2891.7 SS 1926.0

RRT -.9594 RgF -.9998 RTF .9592 CRT -.9164 CRS .9999 CST -.9116

SGe 7477.1 R23 .0740 R18 -.9969 LSA 3664.9 NSA 483.4 SSA 4.1

_k_l 7417.8 $82 941.3 THA 120.65 EL1 3120.3 EL2 468.3 ALF 112.33

LAUNCH DATE DEC 20 1884 FLIGHT TIN( 299.00 ARRIVAL DATE OCT 14 1865

HELIOCENTRIC CONIC DISTANCE 642.636 EARTH TO MARS

RL 147.17 LAL 0.00 LOL 88.15 VL $2.958 GAL 4.24 AZL 81.24 HCA 169.04 SMA 165.00 ECC .21696 INC 8.7575 vl 30.273

RP 2iS.S8 LAP -1.37 LOP 277.09 VP 22.894 GAP -8.26 A ZP 99.65 TAL 24.19 TAp 213.23 RCA 144.68 Apo ZZS.14 V2 25.498

RC 268.924 GL 55.93 GP -40.20 ZAL 64.91 ZAP 72.67 ETS 163.71 ZAE 95.79 ST( 183.32 ZAC 45.23 ETC 252.93 CLP 67.04

PLAMETOCENTRIC CONIC

CS 36.495 VML 8.0410LA 68.96 RAL 168.75 RAG 6568.4 VEL 12.564 PTH 2.28 VHp 4.486 OPA -28.89 RAp 148.96 ECC 1.6006

LNCH AZMTH LNCH TIME L-| TIME IMJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

11.00 9 17 7 4308.84 -52.65 243.29 129.56 16.07 10 28 56 3708.8 -60.27 239.23

11.00 0 48 47 4660.60 -15.95 251.09 12.24 10.06 2 9 48 4260.6 -23.82 249.99

21.00 7 23 40 4413.70 -42.49 232.97 91.24 25.33 8 37 14 3813.7 -49.61 228.12

21.00 3 22 32 4719.64 -23.22 241.22 40.32 20.08 4 41 12 4119.6 -30.70 238.45

Z4.0T 5 29 43 4558.44 -32.34 234.35 64.66 ZS.IS 6 45 42 3958.4 -39.50 230.37

155.93 15 52 11 2811.97 -32.33 85.58 64.64 25.15 16 39 3 2212.0 -39.50 81.60

DIFFERENTIAL CORRECTIONS MID-tOURS1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 6.9883 TRA -.1754 TC3-3.4318 BAU 2.0958 S_T 7832.0 SGR 4928.9 SG3 927.1 ST 6630.8 SR $765.2 SS 3026.8

ROE S.9634 RRA .2454 RC3-2.5838 FAU .25202 RRT .9729 RRF .9983 RTF .9828 CRT .9973 C83-1.0000 CST -.9969

FDE 8.2177 FRA .5847 FC3-5.9784 BSP 31003 ST_ 9255.9 R23 .2036 R13 .9782 LSA 8198.8 MSA 293.9 SSA S.5

8DE 8.0342 BRA .3017 BC3 4.2936 FSP 3339 S_1 9202.9 _2 969.4 THA 31.87 EL1 7621.5 EL2 238.6 ALF 29.56

LAUNCH DATE OEC 20 1984 FLIGHT TIME 300.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CCNIC DISTANCE 646.958 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 32.963 GAL 4.17 AZL 82.09 HCA 190.20 $44A 185.08 (CC .21687 INC 7.9054 vl 30.273

RP 215.05 LAp -1.40 LOP 278.26 VP 22.742 GAP -8.41AZ1P 97.78 TAL 23.78 TAp 213.98 RCA 144.94 APO 225.22 V2 25.535

RC 290.105 GL 53.01GP -36.92 ZAL 63.56 ZAP 70.59 (TS 163.71ZAE 94.51 ST[ 181.92 ZAC 48.29 ETC 253.83 CLP 65.43

PLANETOCENTRIC CONIC

C3 92.043 VHL 5.661DLA 66.22 RAL 165.27 RAO 6568.3 VEL 12.366 PTH 2.24 VHP 4.283 DpA -25.79 RAp 150.25 ECC 1.5273

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ L(_IG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

27.26 5 22 54 4515.70 -33.80 229.64 58,26 28.95 6 38 10 3915.7 -40.50 225.17

152.74 15 31 16 2789.07 -33.59 84.52 58.24 28.95 16 17 45 2189.1 -40.49 79.86

27.26 S 22 54 4515.70 -33.60 229.84 58.26 28.95 6 38 10 3915.7 -40.50 223.17

152.74 15 31 16 2789.07 -33.59 84.52 58.24 28.95 16 17 45 2189.1 -40.49 79.86

27.28 S 22 54 4515.70 -33.60 229.84 58.28 28.95 6 38 10 3915.7 -40.$0 225.17

152.74 15 31 IS 2789.07 -33.59 84.52 58.24 28.95 16 17 45 2189.1 -40.49 79.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 6.5368 TRA -.3526 TC3-3.9612 BAU 2.0406 SGT 8041.9 _R 4553.4 SG3 1041.7 ST 6623.1SR 3413.5 SS 3175.1

ROE 3.3696 RRA .1423 RC3-2.8439 FAU .27326 RRT .9745 RRF .9984 RTF .9652 CRT .9974 CRS-t.0000 CST -.9971

FOE 8.4677 FRA .3993 FC3-7.4369 B_P 31106 8_ 9241.5 823 .2052 R13 .9777 LSA 8094.5 MSA 280.6 SSA 6.4

808 7.3342 8RA .9803 BC3 4.7836 F_P 3740 SGI g198.2 SG2 893.5 THA 2g.19 EL1 7447.9 EL2 217.6 ALF 27.23

2287



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 20 lg64 FLIGHT TIME 502.00 ARRIVAL DATE OCT 18 1955

HELIOCENTRIC CONIC DISTANCE 651.070 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 32.967 GAL 4.10 AZL 82.78 NCA 191.57 SMA 165.18 ECC .21679 INC 7.2241Vl 30.273

RP 214.72 LAP -1.42 LOP 27g.43 VP 22.791 GAP -8.54 AZP 97.08 TAL 23.35 TAp 214.72 RCA 145.02 APO 225.30 V2 25.572

RC 291.272 GL 50.45 GP -3$.gg 2AL 62.47 ZAp 68.62 ETS 163.80 ZAE 93.15 ETE 180.75 ZAC 51.06 ETC 254.57 CLP 63.91

PLANETOCENTR|C C(_AIC

C3 28.761VHL 5.363 DLA 63.74 RAL 162.91RAO 6566.2 VEL 12.255 PTH 2.20 VHP 4.143 OpA -23.03 RAp 151.37 ECC 1.4733

LNCN AZMTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZ14TH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

30.17 5 20 13 4476.13 -34.40 225.59 55.18 32.45 6 54 51 3878.1 -41.03 220.33

149.83 15 15 g 2?72.45 -34.39 85.55 53.16 52.42 16 I 21 2172.4 -41.02 78.30

30.17 5 20 13 4478.13 -34.40 225.59 53.18 32.45 6 34 51 5878.1 -41.03 220.33

149.83 15 15 9 2772.43 -34.39 83.55 53.16 32.42 16 1 21 2172.4 -41.02 78.30

30.17 5 20 13 4478.15 -34.40 225.59 55.18 52.43 6 54 51 3878.1 -41.03 220.33

149.83 15 15 9 2772.43 -34.39 83.55 53.16 32.42 16 1 21 2172.4 -41.02 78.30

DIFFERENTIAL C_RECT[ON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 6.1662 TRA -.4953 7C3-4.4873 BAU 2.0065 9GT 8245.9 9GR 4205.5 883 1155.0 ST 6599.2 SR 3082.5 SS 3246.0

ROE 2.8837 RRA .0742 RC3-2.6637 FAU .29500 RRT .9756 RRF .9983 RTF .9667 CRT .99?4 CRS-I.0000 CST -.9972

FOE 8.4826 FRA .2440 FC3-8.8197 8SP 31219 SGB 9256.4 R23 .2076 R13 .9770 LSA 7969.5 MSA 271.6 SSA 7.3

80E 6.8072 BRA .5008 8C3 5.2183 FSP 4044 SGI 9219.5 SG2 825.6 THA 26.68 EL1 7280.8 EL2 201.2 ALF 25.00

LAUNCH DATE DEC 20 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 20 1965

HELZOCENTR|C CONIC

RL 147.17 LAL -.00 LO4. 88.15 VL

RP 214.40 LAP -1.44 LOP 280.61 VP

RC 292.428 GL 48.18 GP -31.37 2AL

PLANETOCENTR |C CDNIC

C3 26.249 VHL 5.123

LNCH AZMTH LNCH TIME

32.83 5 20 7

147.17 15 2 18

32.83 5 20 7

147.17 15 2 18

32.83 5 20 ?

147.17 15 2 18

DIFFERENTIAL C.CRRECTZONS

TOE 5.8786 TRA -.5964 TC3-4.9870 BAU 1.9782

ROE 2.4991 RRA .0421 flC3-2.6279 FAU .30373

FOE 8.3884 FRA .1537 FC-10,0173 BSP 51840

80E 6.38?8 BRA .5979 BC3 5.6370 FSP 4357

DISTANCE 655.290

32.972 GAL 4.02 AZL. 83.33 HCA

22.856 GAP -8.68 AZP 96,51 TAL

61.63 ZAP 66.75 ET8 163.96 ZAE

EARTH TO MARS

192.54 SMA 185.25 ECC .21672 INC 6.6667 Vl 30.273

22.91 TAp 215.45 RCA 145.10 APO 225.59 V2 25.608

91.74 ETE 179.77 ZAC 53.54 ETC 255.12 CLP 62.47

DLA 61.49 RAL 161.29 RAO 6568.1 VEL 12.150 PTH 2.18 VHP 4.046 DpA -20.56 RAp 152.34 ECC 1.4320

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT IMJ 2 LONG

4444.59 -34.86 221.62 49.05 35.58 6 34 12 5844.6 -41.23 215.86

2760.49 -34.87 82.70 49.04 35.57 15 48 19 2160.5 -41.23 76.94

4444.59 -34.88 221.62 49.05 55.58 6 34 12 3844.6 -41,23 215.86

2760.49 -34.87 82.70 49.04 55.57 15 46 19 2160.5 -41.23 76.94

4444.59 -34.88 221.62 49.05 55.58 6 34 12 3844.6 -41.23 215.86

2760.49 -54.87 82.70 49.04 35.57 15 48 19 2160.5 -41.23 76.94

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 8443.0 SGR 3882.2 SG3 1201.7 ST 6589.5 SR 2796.1 SS 3280.1

RRT .9761 RflF .9980 RTF .9674 CRT .9972 CRS-I.0000 CST -.9971

$GB 9292.8 R25 .2105 R13 .9760 LSA 7869.1 NSA 271.2 SSA 8.1

SGI 9261.0 9G2 768.4 THA 24.55 ELI 7155.4 EL2 191.5 ALF 22.95

LAUNCH DATE DEC 20 1984 FLIGHT TIME 308.00 ARRIVAL DATE OCT 22.1965

HELIOCENTRIC CONIC DI3TANCE 659.524 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 32.978 GAL 3.94 AZL 83.80 HCA 193.72 SMA 185.54 ECC .21668 |NC 6.2019 vl $0.273

RP 214.08 LAP -1.47 LOP 281.79 Vp 22.866 GAP -6.81 A ZP 96.03 TAL 22.45 TAp 216.16 RCA 145.18 APO 225.49 V2 25.644

RC 293.536 GL 46.18 GP -29.04 ZAL 60.98 ZAp 64.99 ET8 164.16 ZAE 90.50 ETE 178.95 ZAC 55.76 ETC 255.56 CLP $1.08

PLANETOCENTRIC CONIC

CS 24.2S9 VHL 4.926 DLA 5g.45 RAL 160.17 RAO 6568.0 VEL 12.088 PTH 2.16 VHp 3.980 DpA -18.37 RAp 153.20 ECC 1.3994

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

35.27 5 21 47 4414.13 -35.12 217.94 45.66 38.42 6 35 21 5814.1 -41.22 211.75

144.73 14 5| 44 2752.27 -35.11 81.98 45.64 58.42 15 37 36 2152.3 -41,20 75.80

$3.27 5 21 47 4414.13 -35.12 217.94 45.66 38.42 6 35 21 3814.1 -41.22 211.73

144.73 14 51 44 2752.27 -55.11 81.98 45.64 58.42 15 37 56 2152.5 -41.20 75.80

35.27 5 21 47 4414.13 -35.12 217.94 45.66 58.42 6 35 21 3814.1 -41.22 211.75

144.73 14 51 44 2752.27 -35.11 81.98 45.64 58.42 15 37 36 2152.3 -41.20 75.80

DIFFEREN?|AL CQRRECTIC_I$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.6192 TRA -.6974 TC3-5.5100 8AU 1.9760 9ST 8644.6 SGR 3591.9 383 1254.6 ST 6554.9 SR 2524.7 SS 3254.9

RDE 2.1698 RRA .0092 RC3-2.5942 FAU .31345 RRT .9769 RRF .9976 RTF .9682 CRT .9971CRS-I.0000 CST -.9971

FOE 8.1338 FRA .0258 FC-11.1616 6SP 31852 9G8 9361.1 R25 .2119 R13 .9753 LSA 7737.3 MSA 263.7 SSA 9.2

8DE 6.0236 BRA .8974 8C3 6.0901FSP 4473 SG1 9534.2 SG2 710.1 THA 22.25 EL1 7022.0 EL2 178.4 ALF 21.02

LAUNCH DATE DEC 20 1964 FLIGHT TIME 508,00 ARRIVAL DATE OCT 24 1965

NEL1OCENTR|C CCNIC DXSTANCE 663.765 EARTH TO MARS

RL 147.17 LAL -.OO LOL 88.15 VL 32.983 GAL 3.86 AZI_ 84.19 HCA 194.90 _dAA 185.43 ECC .21661 INC 5.8082 vl 30.273

RP 213.77 LAP -1.49 LOP 282.97 VP 22.933 GAP -8.93 AZP 95.61 TAL 21.98 TAp 216.87 RCA 145.26 APO 225.$0 v2 25.679

tiC 294.693 GL 44.89 GP -26.96 ZAL 60.51 ZAP 63.32 ET6 164.38 2AE 88.85 ETE 178.26 ZAC 57.76 ETC 255.91CLP 59.73

PLAN(TOCENTR|C CONIC

C3 22.8G8 VHL 4.761 DLA 5?.58 RAL t59.43 RAD 6567.g VEL 12.002 PTH 2.14 VHp 3.937 DpA -16.41 RAp 153.98 ECC 1.3730

LNCH AZMTH LNCH TIM( L-I TIME ZNJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

37.51 5 24 38 4386.21 -35.|9 214.52 42.84 40.99 6 57 44 3786.2 -41.04 207.98

142.49 14 42 55 2746.80 -55.18 61.40 42.62 40.99 |5 28 42 2146.8 -41.03 74.87

37.51 5 24 38 4388.21 -35.|9 214.52 42.84 40.99 6 57 44 3786.2 -41.04 207.98

142.49 14 42 55 2746.80 -35.18 81.40 42.62 40.99 15 28 42 2146.8 -41.03 74.87

37.51 5 24 38 4388.21 -35.19 214.52 42.84 40.99 6 37 44 3786.2 -41.04 207.98

142.49 14 42 55 2748.80 -35.18 81.40 42.82 40.99 15 28 42 2146.8 -41.03 74.87

DIFFERENTIAL CCRRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.4059 TRA -.7755 TC3-8.0200 BAU 1.9796 $GT 8843.8 $GR 3327.0 8G5 1291.9 ST 6529.0 SR 2288.7 $9 $207.9

ROE 1.9007 RflA -.0085 RC5-2.537| FAU .31920 RRT .9775 RRF .9971RTF .9687 CRT .9970 CRS-I.0000 CST -.9971

FOE 7.8298 FRA -.0656 FC-12.1923 BSP 32075 388 9448.9 R25 .2127 R15 .9745 LSA 7621.7 MSA 258.4 SSA 10.2

9DE 5.7303 BRA .7755 9C5 6.5328 FSP 4554 SGI 9426.0 SG2 657.9 THA 20.29 ELI 6916.5 EL2 167.8 ALF 19.28
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JPL TIM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. IINi4)

LAUMCH DATE DEC 20 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 26 1965

HELIO(ENTRIC CONIC DISTANCE 668.015 EARTH TO MARS

RL 147.17 LAL -.00 LOt. 88.15 VL 32.989 GAL 3.78 AZL 84.53 HCA 196.08 SMA 185.52 ECC .21657 INC 5.4704 VI 30.273

RP 213.46 LAP -1.51 LOP 284.16 VP 22.980 GAP -9.06 AZp 95.26 TAL 21.49 TAp 217.57 RCA 145.35 APO 225.70 v2 25.714

RC 295.805 ;L 42.79 GW -23.09 ZAL 60.20 ZkP 61.73 ET9 164.62 ZAE 87.40 ETE 177.68 ZAC 59.56 ETC 256.19 CLP 58.47

PLANETOCEMTRIC CONIC

CS 21.338 VHL 4.619 DLA 55.87 RAt. 158.96 RAD 6567.9 V(L 11.946 pTH 2.13 VMp 3.913 DpA -14.68 RAp 154.68 ECC 1.3512

LMCH AZMTH LMCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

39.59 5 28 24 4360.26 -35.14 211.33 40.49 43.32 6 41 4 3760.3 -40.75 204.51

140.41 14 35 27 2743.55 -35.13 80.94 40.47 43.31 15 21 10 2143.6 -40.74 74.12

39.59 5 28 24 4360.26 -35.14 211.33 40.49 43.32 6 41 4 3760.3 -40.75 204.51

140.41 14 35 27 2743.55 -35.13 80.94 40.47 43.31 15 21 10 2143.6 -40.74 74.12

39.59 5 28 24 4360.26 -35.14 211.33 40.49 43.32 6 41 4 3760.3 -40.75 204.51

140.41 14 35 27 2743.55 -35.13 80.94 40.47 43.31 15 21 10 2143.6 -40.74 74.12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 9.2286 TRA -.8337 TC3-6.5172 8AU 1.9876 SGT 9039.3 SGR 3085.2 SG3 1315.9 ST 6511.4 SR 2083.8 SS 3146.7

ROE 1.6791 lIRA -.O152 RC}-2.4635 FAU .32169 RRT .9779 RRF .9964 RTF .9690 CRT .9969 CRS-l.OO00 CST -.9970

FOE 7.4985 FRA -.1204 FC-13.0516 BSP 32464 SG8 9551.3 R23 .2127 R13 .9738 LSA 7521.7 MSA 295.0 SSA 11.3

BOE 5.4916 BRA °8338 BC3 6.9673 FSP 4610 S_1 9531.7 $G2 611.6 THA 18.54 EL1 6934.8 EL2 159.3 ALF 17.70

LAUNCH DATE DEC 20 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC COLIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 213.16 LAp -1.53 LOP 285.35 VP

RC 296.904 tel. 41.36 rep -23.42 2AL

PLANETOCENTRIC CONIC

C3 ZO.218 VHL 4.496

LNCH AZMTH LNCH TIM_

41.52 3 32 51

138.48 14 29 1

41.52 5 32 51

198.48 14 29 1

41.52 5 32 51

138.48 14 29 1

DIFFERENTIAL CCRRECTIONS

TO( 5.0758 TRA -.8794 TC3-7.0100 BAU 2.0011

RDE 1.4939 RRA -.0158 RC3-2.3811FAU .32179

FOE 7.1510 FRA -.1900 FC-13.7792 8SP $2880

BOE 5.2911BRA .8795 8C3 7.4034 FSP 4632

DISTANCE 672.273

32.994 GAL 3.69 AZL 84.82 HCA

23.027 GAP -9.18 AZlP 94.94 TAL

60.03 ZAP 60.23 ETS 164.86 zAE

EARTH TO MARS

197.27 SHA 185.62 ECC .21654 INC 5.1769 vl 30.279

20.99 TAp 218.26 RCA 145.43 APO 225.82 V2 25.748

85.95 ETE 177.20 ZAC 61.18 ETC 256.42 CLP 57.24

OLA 54.30 RAL 158.71 RAD 6567.8 VEL 11.900 pTH 2.11VHp 3.902 DpA -13.18 RAp 155.34 ECC 1.3327

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4335.86 -34.99 206.36 38.53 45.43 6 45 7 3735.9 -40.39 201.30

2742.10 -34.98 80.59 38.51 45.42 15 14 43 2142.1 -40.37 73.53

4335.86 -34.99 208.36 38.53 45.43 6 45 7 3735.9 -40.39 201.30

2742.10 -34.98 80.59 38.51 45.42 15 14 43 2142.1 -40.37 73.53

4335.86 -34.99 206.36 38.53 45.43 6 45 7 3735.9 -40.39 201.30

2742.10 -34.98 80.59 38.51 45.42 15 14 43 2142.1 -40.37 73.53

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 9233.7 Sfd_ 2865.3 SG3 1329.2 ST 6496.2 SR 1904.7 SS 3074.5

RRT .9761 RRF .9957 RTF .9692 CRT .9965 CRS-l. OOOO CST -.9969

SGB 9668.0 R23 .2117 R13 .9732 LSA 7430.8 MSA 253.0 SSA 12.4

$61 9651.2 _2 570.9 THA 16.94 EL1 6768.0 EL2 152.4 ALF 16.30

LAUNCH DATE DEC 20 1964 FLIGHT TIRE $14.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 212.87 LAP -1.56

RC 297.989 GL 40.06

PLANETOCENTRIC CONIC

C3 19.256 VHL 4.$88

LNCH AZMTH LNCH TIME

43.33 5 37 52

136.67 14 23 27

43.$3 5 37 52

136.67 14 29 27

43.33 5 37 52

136.67 14 23 27

DIFFERENTIAL CORRECTIONS

TOE 4.9421TRA -.9127 TC3-7.4981BAU 2.0166

ROE 1.3376 RRA -.0123 RC3-2.2941FAU .$2008

FOE 6.7953 FRA -.1576 FC-14.3903 8SP $3323

BOE 5.1199 BRA .9128 BC3 7.8412 FSP 4624

DISTANCE 676.539 EARTH TO MARS

LOt. 88.15 VL 33.000 GAL 3.60 AZL 85.06 HCA 198.46 SMA 185.72 ECC .21652 INC 4.9194 vl 30.273

LOP 286.55 VP 29.073 GAp -9.29 A ZP 94.67 TAL 20.48 TAp 218.94 RCA 145.51 APO 225.94 v2 25.782

GP -21.92 ZAL 59.97 ZAP 58.79 ETS 165.11 ZAE 84.53 ETE 176.79 ZAC 62.64 ETC 256.61CLP 56.04

DLA 52.64 RAL 158.64 RAD 6567.8 VEL 11.859 pTH 2.10 VHp 3.901DpA -11.75 RAp 155.96 ECC 1.3169

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4912.72 -34.79 205.56 36.89 47.35 6 49 45 5712.7 -39.97 198.$0

2742.10 -34.77 80.35 36.87 47.34 15 9 9 2142.1 -39.96 73.09

4312.72 -$4.79 205.56 36.89 47.35 6 49 45 3712.7 -39.97 198.30

2742.10 -$4.77 80.35 $6.87 47.34 15 9 9 2142.1 -39.96 73.09

4312.72 -34.79 205.56 36.89 47.55 6 49 45 3/i2.7 -39.97 198.36

2742.10 -34.77 80.35 36.87 47.34 15 9 9 2142.1 -39.96 73.09

MID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 9425.3 SGR 2665.4 SG3 1333.9 ST 6482.9 SR 1747.6 SS 2993.6

RRT .9761RRF .9947 RTF .9692 CRT .9962 CRS -.9999 CST -.9967

9794.9 R23 .2096 R13 .9725 LSA 7947.2 MSA 251.6 SSA 13.4

SG1 9780.3 SG2 535.1THA 15.51 EL1 6712.7 EL2 146.6 ALF 15.04

LAUNCH DATE DEC 20 1964 FLIGHT TIME 316.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 212.57 LAp -1.$8 LOP 287.75 Vp

RC 299.O61GL 38.89 GP -20.56 ZAL

PLANI[TOCENTRIC CONIC

C3 18.419 VHL 4.292

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

45.03 $ 49 20 4290.60 -34.53

134.97 14 18 36 2743.29 -34.52

45.09 5 43 20 4290.60 -34.53

134.97 14 18 36 2743.29 -34.52

45.03 5 43 20 4290.60 -34.53

134.97 14 18 36 2743.29 -34.52

DIFFERENTIAL C_RECTIONS

TOE 4.8262 TRA -.9340 TC3-7.9769 BAU 2.0377

ROE 1.2052 RRA -.0058 RC3-2.2026 FAU .$1689

FOE 6.4420 FRA -.1463 FC-14.8828 BSP 33837

ODE 4.9744 BRA .9340 BC3 8.2754 FSP 4595

DISTANCE 680.813

33.006 GAL 3.51 AZL 85.31 HCA

23.118 GAP -9.41 AZP 94.42 TAt.

60.02 ZAp 57.41 ETS 165.33 ZAE

EARTH TO MARS

199.66 SMA 185.88 ECC .21651 INC 4.6916 Vl 30.273

19.95 TAp 219.61RCA 145.60 APO 226.06 92 25.815

83.11ETE 176.44 ZAC 63.98 ETC 256.75 CLP 54.89

DLA

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

202.92 35.53 49.11 6 54 50

80.20 35.51 49.10 15 4 19

202.92 35.53 49.11 6 54 50

80.20 35.51 49.10 15 4 19

202.92 35.53 49.11 6 54 50

80.20 35.51 49.10 15 4 19

HID-COURSE EXECUTION ACCURACY

S_T 9612.6 SGR 2482.6 8G3 1330.8

RRT .9779 RRF .9936 RTF .9692

SGB 9928.0 RZ3 .2063 R13 .9720

SG1 9915.2 SG2 508.4 THA 14.21

51.48 RAL 158.72 RAD 6567.7 VEL 11.824 pTH 2.09 VHP 3.910 DpA -10.53 RAp 156.55 ECC 1.3031

PO CST TIH INJ 2 LAT INJ 2 LONG

3690.6 -39.52 195.50

2143.3 -39.51 72.78

$690.6 -39.52 195.50

2143.3 -39.51 72.78

3690.6 -39.52 195.50

2143.3 -39.51 72.78

ORBIT DETERHINATION ACCURACY

ST 6474.S SR 1609.9 SS 2908.2

CRT .9959 CRS -.9999 C$T -.9966

LSA 7279.5 MSA 250.4 SSA 14.5

EL1 6670.0 EL2 141.5 ALF 13.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE OEC 20 1984

HELIOCENTRIC C_IC

RL 147.17 LAL -.DO

RP 212.29 LAP -1.80

RC ]00.120 GL 37.85

PLANETOCENTR |C CONIC

C3 17.680 VHL 4.205

LNCH AZNTH LNCH TIME

46.64 5 49 11

13].]6 14 14 20

46.64 5 49 11

153.36 14 14 20

46.64 5 48 11

138.]6 14 14 20

FLIGHT TIME 318.00

OISTANCE 685.094

LOL 88.15 VL 33.013 GAL 3.42 AZL 85.51 HCA 200.88 SMA

LOP 288.95 VP 2].184 GAP -9.52 AZP 94.20 TAL 19.41 TAp

GP -19.33 ZAL 60.18 ZAP 55.10 ETS 165.59 ZAE 81.75 ETE

ARRIVAL DATE NOV 3 1965

EARTH TO MARS

185.93 ECC .21851 INC 4.4885 vJ 30.273

220.27 RCA 145.68 Apo 226.19 V2 25.847

176.15 ZAC 65.19 ETC 256.88 CLP 53.77

DLA 50.21RAL 158.92 RAO 8587.7 VEL 11.792 PTH 2.09 VHp 3.925 DpA

L-] TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

4269.28 -34.24 200.41 54.40 50.73 7 0 20

2745.51 -34.2] 80.1] 54.39 50.72 15 0 6

4269.28 -54.24 200.41 34.40 50.73 7 0 20

2745.51 -34.23 80.13 34.39 50.72 15 O 6

4269.28 -54.24 200.41 34.40 50.73 7 0 20

2745.51 -34.23 80.13 34.39 50.72 15 0 6

-9.45 RAp 157.11 ECC 1.2910

PO CST TIM |NJ 2 LAT [NJ 2 LONG

3669.] -]9.05 192.86

2145.5 -39.04 72.58

]689.5 -]9.05 192.86

2145.5 -39.04 72.58

3669.] -59.05 192.86

2145.5 -39.04 72.58

ORBIT DETERMINATION ACCURACY

8T 6465.9 SR 1488.6 SS 2818.9

CRT .9955 CR8 -.9999 CST -.9964

LSA 7204.7 MSA 249.6 SSA 15.6

EL1 6653.6 EL2 137.1ALF 12.91

DIFFERENTIAL CORRECTION9 MID-COURSE ExECuTION ACCURACY

TOE 4.7217 TRA -.9456 7C3-8.4541BAU 2.0596 SGT 9797.7 SGR 2316.2 SG3 1322.1

ROE 1.0918 RRA .0024 RC3-2.1110 FAU .31209 RRT .9778 RRF .9922 RTF .9691

FOE 6.0952 FRA -.1200 FC-15.2821BSP 34362 S6810067.7 R23 .2018 RI3 .9714

90E 4.8463 9RA .9456 8C] 8.7136 F_P 4547 SGl10056.5 SG2 476.1THA 13.04

LAUNCH DATE DEC 20 1964 FLIGHT TIME 320.00

HELIOCENTRIC C(_IIC DISTANCE 689.382

RL 147.17 LAL -.00 LOL 88.15 VL 35.019 GAL 3.32 AZL 85.69 HCA 202.06 SIMA

RP 212.01 LAp -1.62 LOP 290.18 VP 28.208 GAp -9.82 AZP 93.99 TAL 18.88 TAp

RC 301.167 GL 56.86 GP -18.22 ZAL G0.42 ZAP 54.84 ETS I65.82 ZAE 80.36 ETE

PLAN[TOCENTRIC C(_IIC

C3 17.021VHL 4.126 DLA 49.O1RAL 159.23 RAO 6587.T VEL 11.785 PTH 2.08 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

48.17 5 55 25 4248.5] -33.92

111.8] 14 10 3] 2748.68 -33.91

48.17 5 55 25 4248.53 -33.92

131.83 14 10 33 2748.68 -33.91

48.17 5 55 25 4248.5] -33.92

151.83 14 10 33 2748.68 -33.91

DIFFERENTIAL CORRECTIONS

TDE 4.6284 TRA -.9488 TC3-8.9284 9AU 2.0830

flOE .9948 RRA .0124 flC3-2.0197 FAU .50659

FOE 5.7563 FRA -.0767 FC-15.5942 OSP 34919

BD( 4.7141 BRA .9469 8C3 9.1539 FSP 4490

ARRIVAL DATE NOV 5 1965

EARTH TO MARS

186.04 ECC .21652 INC 4.3060 vl 30.273

220.92 RCA 145.76 APO 226.3] V2 25.879

175.91ZAC 66.]0 ETC 256.97 CLP 52.68

5.946 OpA -8.45 RAp 157.66 ECC 1.2801

|NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

198.02 33.48 52.25 7 6 15 3648.5 -38.]6 190.55

80.15 33.46 52.22 14 56 22 2148.7 -]8.55 72.48

198.02 33.48 52.2] 7 6 13 ]848.5 -58.56 190.]5

80.15 33.46 52.22 14 56 22 2148.7 -38.55 72.48

198.02 33.48 52.23 7 G 13 ]648.5 -38.56 190.35

80.15 33.46 52.22 14 56 22 2148.7 -]8.55 72.48

MID-COURSE ExECUTION ACCURACy C_RBIT OETERMINAT|ON ACCURACY

_T 9980.4 _wR 2164.7 SG3 1308.g ST 6459.7 SR 1382.2 9S 2729.0

RRT .9768 RRF .9905 RTF .9690 CRT .9951CRS -.9999 CS7 -.9961

SG810212.4 RZ3 .1983 R13 .9709 LSA 7143.0 MSA 249.7 SSA 16.6

S6110202.4 SG2 453.6 THA 11.99 EL1 6604.5 EL2 13].6 ALF 12.03

LAUNCH DATE DEC 20 1864

HELIOCENTRIC CONIC

RL 147.17 LAL -.0O

RP 211.73 LAp -1.63

RC 302.203 GL 55.98

PLANETOCENTRIC CONIC

C3 16.428 VNL 4.053

LNCH AZNYH LNCH TIME

49.64 8 1 58

130.]6 14 7 11

49.64 6 1 58

130.]6 14 7 11

49.64 6 1 58

150.36 14 7 11

FLIGHT TIME 322.00 ARRIVAL DATE NOV 7 1965

DISTANCE 693.678 EARTH TO MARS

LOL 88.15 VL 35.025 GAL 3.23 AZL 85.66 HCA 203.27 8NA 186.16 ECC .21855 INC 4.1412 vl 30.273

LOP 291.56 VP 2].252 GAp -9.7] AZp 93.81 TAL 18.29 TAp 221.56 RCA 145.84 APO 226.47 V2 25.91I

GP -1T.21 ZAL 60.74 ZAp 5].6] ITS 166.05 ZAE 79.02 ETE 175.70 ZAC 67.53 ETC 257.05 CLP 51.63

OLA 47.97 RAL 159.63 RAD 6567.7 VEL 11.759 PTH 2.07 VHp 3.972 DpA -7.58 RAp 150.21ECC 1.2704

L-] TIME INJ LAT INJ LONG INJ RT A�C |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

4228.25 -]5.58 195.71 52.73 53.63 7 12 27 3628.2 -38.06 187.95

2752.67 -33.57 80.23 32.72 53.62 14 55 ] 2152.7 -38.05 72.47

4226.25 -3].58 195.71 ]2.7] 53.63 7 12 27 3628.2 -]8.06 187.95

2752.87 -53.57 80.23 32.72 55.62 14 55 ] 2152.7 -38.05 72.47

4228.25 -33.58 195.71 ]2.75 53.63 7 12 27 3628.2 -38.06 187.95

2752.67 -3].57 80.23 ]2.72 53.62 14 5] ] 2152.7 -]8.05 72.47

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.5428 TRA -.9403 TC3-9.4008 9AU 2.1076 86T10160.6 SGR 2026.0 863 1291.7 ST 6453.4 SR 1288.0 SS 2637.9

ROE .9105 RflA .0229 RC3-1.9295 FAU .]0032 RRT .9758 RRF .9885 RTF .9688 CRT .9946 CRS -.9998 CST -.9958

FOE 5.4300 FRA -.0243 FC-15.8288 BSP 35471 SG810580.6 R23 .1895 R13 .9705 LSA 7085.5 MSA 250.1SSA 17.6

80E 4.63]2 BRA .9406 8C3 9.5966 FSP 4417 96110351.5 SG2 434.8 THA 11.05 EL1 6579.4 EL2 150.5 ALF 11.23

LAUNCH DATE DEC 20 1964

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOt- 88.15 VL 33.032 GAL

RP 211.47 LAp -1.65 LOP 292.]7 VP 23.296 GAP

RC $03.228 GL 35.17 GP -18.28 ZAL 61.14 ZAP

PLAN[TOCENTRIC CONIC

C3 15.069 VHL 5.986

FLIGHT TINE 324.00 ARRIVAL DATE NOV 9 1965

DISTANCE 697.980 EARTH TO MARS

3.13 AZL 86.01 PICA 204.48 SMA 186.27 ECC .21659 INC 3.9914 vl 30.273

-9.83 A ZP 93.63 TAL 17.71 TAp 222.19 RCA 145.92 APO 226.61 V2 25.941

52.47 ETS 166.26 ZAE 77.70 ETE 175,53 ZAC 68.27 ETC 257.11CLP 50.61

DLA 46.79 RAL 160.11RAD 6567.6 VEL 11.716 PTH 2.06 VHP 4.005 DpA -6.80 RAp 158.74 ECC 1.2615

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

51.O6 6 8 52 4208.28 -]5.23

128.94 14 4 8 2757.47 -3].21

51.06 6 8 52 4208.26 -33.23

128.94 14 4 8 2757.47 -]3.21

51.06 6 8 52 4208.26 -35.23

128.94 14 4 8 2757.47 -33.21

OIFFERENTIAL C_RECTION9

TOE 4.4646 TRA -.9241 TC3-9.8672 BAU 2.1521

ROE .8375 flRA .0339 RC3-1.8399 FAU .29]]7

FOE 5.1174 FRA .0577 FC-15.9850 BSP ]6078

808 4.5425 BRA .9247 8C510.0573 FSP 4]43

INJ LONG INJ RT ASC INJ A214TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

193.48 32.14 54.94 7 19 0 ]608.5 -37.55 185.64

80.39 ]2.13 54.93 14 50 6 2157.5 -37.54 72.55

193.48 ]2.14 54.94 7 19 0 ]608,] -57.55 185.64

80.39 32.13 54.93 14 50 6 2157.5 -37.54 72.55

193.40 ]2.14 54.94 7 19 0 3608.3 -5T.55 185.64

80.39 32.13 54.93 14 50 6 2157.5 -]7.54 72.55

MID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

56T10335.8 8GR 1898.9 86] 1271.] ST 6449.1SR 1204.8 SS 2547.3

RRT .9745 RRF .9861RTF .9685 CR1 .9942 CRS -.9998 CST -.9955

S6810508.6 R23 .1815 R15 .9699 LSA 70]2.5 NSA 250.7 SSA 18.6

$8110500.2 SG2 419.5 THA 10.17 EL1 6558.5 EL2 127.8 ALF 10.53

2290



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUMCH DATE DEC 20 1964 FLIGHT TIM( 526.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC DISTANCE 702.289 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 3].039 GAL 5.02 AZL 86.15 HCA 205.69 SMA 186.59 ECC .21665 INC ].8545 Vl 30.273

RP 211.20 LAp -1.67 LOP 293.79 VP 2].]39 GAp -9.93 A ZP 93.47 TAL 1•.12 TAp 222.81RCA 146.01Apo 226.76 V2 25.971

RC 504.242 GL 34.42 GP -15.43 ZAL 61.61 ZAp 51.55 ETS 166.47 ZAE 76.41ETE 175.38 ZAC 69.14 ETC 257.15 CLP 49.62

PLAMETOCENTRI( CONIC

C] 15.396 VHL 3.924 DLA 45.75 RAL 160.67 RAD 6567.6 VEL 11.695 PTH 2.06 VHp 4.0]6 DpA -6.11 RAp 159.28 ECC 1.2554

LNCfl AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52.43 6 16 4 4188.47 -]2.85 191.]1 ]1.69 56.17 7 25 52 3588.5 -37.04 163.40

127.57 14 1 23 2763.01 -52.84 80.61 31.68 56.16 14 47 26 2163.0 -]•.03 72.70

52.43 6 16 4 4188.47 -]2.65 191.31 31.69 56.17 7 25 52 5588.5 -]7.04 183.40

127.57 14 1 23 2763.01 -32.84 80.61 ]1.68 56.16 14 47 26 2163.D -]7.03 •2.•0

52.43 6 16 4 4188.47 -32.85 191.31 31.69 56.17 7 25 52 3588.5 -37.04 183.40

127.57 14 I 23 2763.01 -32.84 60.61 31.68 56.16 14 47 26 2163.0 -57.03 •2.70

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE 4.3892 TRA -.9017 TC-10.3392 BAU 2.1585 SG710510.5 SGR 1783.0 SG3 1249.2 ST 64]8.9 SR 1129.9 S] 2453.9

ROE .TTSO lIRA .0443 RC3-1.7548 FAU .28831 RRT .9729 RflF .9833 RTF .9682 CRT .9966 CRS -.9997 CST -.9951

FOE 4.8114 FRA .1032 FC-16,0999 B_P ]6632 S6810880.7 RZ3 .1727 R13 .969] LSA 6978.1MSA 251.2 SSA 19.6

BOG 4.4560 BRA .9028 BC$10.4871FSP 4250 S6110652.9 $1;2 407.1THA 9.]9 EL1 6536.1 EL2 125.3 ALF 9.89

LAUNCH DATE DEC 20 1964 FLIGHT TIME 328.00 ARRIVAL DATE NOV 13 1965

HELIOCENTNIC CONIC DISTANCE 706.604 EARTH TO MARS

RL 147.17 LAL -.00 LOL 68.15 VL 33.045 GAL 2.92 AZL 86.27 HCA 206.90 SMA 186.50 ECC .21671 INC 5.7288 vl 30.2•]

RP 210.95 LAP -1.69 LOP 295.01VP 23.381 GAP -10.03 AZP 93.33 TAL 16.52 TAp 223.42 RCA 146.09 APO 226.92 V2 26.001

RC 305.247 Tri. ]3.7] GP -14.68 ZAL 82.15 ZAP 50.27 ET$ 186.66 zAE 75.15 ETE 175.26 ZAC 69.93 ETC 257.18 CLP 48.65

PLANETOCENTRIC CONIC

C] 14.942 VHL 3.88] OLA 44.•5 RAL 181.29 RAO 6587.8 VEL 11.678 PTH 2.05 VHp 4.07] DPA -5.49 RAP 159.81ECC 1.2459

LNCH AZ14TH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

53.78 6 Z$ 37 4168.62 -32.47 189.17 31.37 57.]3 7 33 6 ]568.6 -]6.51 181.21

126.22 1] 58 49 2769.43 -32.46 80.90 31.36 57.]2 14 44 39 2169.4 -]6.50 72.94

53.•8 6 23 37 4|68.62 -32.47 189.17 ]1.57 57.]] 7 53 6 ]568.6 -]6.51 181.21

128.22 13 58 49 2769.43 -32.46 80.90 31.36 57.]2 14 44 59 2169.4 -36.50 72.94

55.•6 6 2] 37 4168.62 -32.47 189.17 31.37 57.33 • ]] 6 3568.6 -]6.51 181.21

126.22 1] 58 49 2789.43 -32.48 80.90 31.36 57.32 14 44 59 2169.4 -36.50 •2.94

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.]17] TRA -.8•25 TC-10.8109 BAU 2.1852 SI;710682.7 SGR 1676.6 SG3 1224.9 ST 642•.4 SR 105].4 SS 2562.1

RDE .7168 RRA .0552 RC$-1.6715 FAU .27881 RRT .9707 RMF .9801RTF .9679 CRT .9931CRS -.9997 CST -.9947

F0(-4.5205 FRA .1738 FC-18.1343 29P 37190 ST,810813.4 R23 .1629 R13 .9689 LSA 6925.2 MSA 252.1 SSA 20.6

8DE 4.]76] BRA .8742 6C$10.9396 FSP 4156 $1;!10806.1 SGZ ]98.0 THA 8.6• EL1 65| ].S EL2 123.1 ALF 9.]]

LAUMCH DATE DEC 20 196A FLIGHT TIRE 330.00 ARRIVAL DATE NOV 15 1965

HEL1OCEMTRIC CONIC

RL 147.17 LAL -.DO LOt. 88.15 VL

RP 210.70 LAP -1.70 LOP 296.23 VP

RC 306.24] GL ]].09 GP -1].94 ZAL

PLANETOCEMTRIC CONIC

C3 14,522 VML 3,811

LMCH AZMTH LMCM TIME

55.10 6 31 29

124.90 1] 56 27

55.10 6 ]1 29

124.90 13 56 27

55.10 6 ]1 29

124.90 13 56 27

DIFFERENTIAL CORRECTIONS

TO( 4.24T1 TRA -.8354 TC-11.2836 8AU 2.2123

ROE .6665 RRA .0658 RC3-1.5905 FAU .27114

FOE 4.2395 FRA .2501 FC-16.1841 9SP ]7735

BDE 4.2991 8RA .8380 8C311.3951 FSP 405•

DISTANCE 710.926 EARTH TO MARS

3].052 GAL 2.61AZL 86.39 HCA 208.12 SMA 186.62 ECC .21680 INC 3.6130 vl 30.27]

2].42] GAP -10.12 AZP 93.19 TAL 15.90 TAp 224.02 RCA 146.16 Apo 227.08 V2 26.029

62.76 ZAp 49.2] ST] 166.85 ZAE 73.90 ETE 175.16 ZAC 70.71ETC 257.20 CLP 47.•2

DLA 43.78 RAL 151.98 RAD 6557.6 VEL 11,658 PTH 2.05 VHp 4.113 DPA -4.94 RAp 160.35 (CC 1.2390

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

4146.76 -32.0• 187.07 31.16 58.43 7 40 ]8 3548.8 -35.98 _ 179.07

2••6.58 -32.06 61.25 31.15 58.42 14 42 43 2176.6 -35.97 73.25

4148.78 -]2.07 187.07 ]1.16 58.43 7 40 ]8 3548.8 -]5.98 179.07

2••6.58 -32.06 81.25 51.15 58.42 14 42 43 21•6.6 -35.97 73.25

4148.78 -]2.07 187.07 31.16 58.43 7 40 38 3548.8 -35.98 179.07

2•76.58 -32.06 81.25 31.15 58.42 14 42 4] 2176.6 -]5.97 73.25

MID-COURSE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SG710851.7 $GR 1578.7 SG3 1199.] ST 6412.2 SIR 1003.5 SS 2269.5

RRT .9681 RRF .9762 RTF .9676 CRT .9925 CRS -.9996 CST -.9942

$64610968.0 R23 .1529 R1] .9683 LSA 6870.9 NSA 253.5 SSA 21.6

S(,11095R.0 S_ 391.8 THA 8.0] ELI 6489.1 EL2 121.2 ALF 8.83

LAUNCH DATE DEC 20 1964 FLIGHT TIM( $52.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 210.46 LAP -1.72 LOP 297.45 VP

RC 307.229 r.L 32.49 T,P -1].28 ZAL

PLAN(TOCEMTRIC CONIC

C] 14.132 VHL ].759

LNCH AZMTH LNCM TIN(

56.41 6 ]9 44

123.59 13 54 10

56.41 6 ]9 44

123.59 13 54 10

56.41 6 ]9 44

123.59 1] 34 10

DIFFERENTIAL CONNECTIONS

TOE 4.1790 TRA -.•919 TC-11.7566 BAU 2.2395

ROE .6221 RRA .0780 RC]-I.5124 FAU .26355

FOE ].9714 FRA .3275 FC-16.1]]1 BSP ]828•

8DE 4.2250 BRA .7955 8C311.8555 FSP ]955

DISTANCE 715.255 EARTH TO MARS

]3.059 GAL 2.70 AZL 86.49 HCA 209.34 SMA 186.75 ECC .21690 INC ].5058 V1 30.273

23.464 GAP -10.21 AZP 95.06 TAL 15.27 TAp 224.61 RCA 146.24 APO 227.25 V2 26.05•

85.42 ZAP 48.2] ST] 167.03 ZAE 72.69 ETE 173.07 ZAC 71.42 ETC 25•.22 CLP 46.81

DLA 42.84 RAL 162.•] MAD 656•.6 V(L 11,641 PTH

L-I TIM( INJ LAT INJ i.(_4G INJ RT AS(: INJ

4128.64 -51.$6

2•84.6• -51.65

4128.64 -51.66

2•84.6• -31.65

4128.64 -]1.66

2784.6• -31.63

2.04 VHp 4.155 DpA -4,46 RAp 160.89 ECC 1.2326

AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

184.98 ]1.05 59.49 • 48 5] ]528.6 -]5.45 176.94

81.69 ]1.04 59.48 14 40 ]5 2184.7 -]5.44 7].64

184.98 31.05 59.49 • 48 ]3 3528.6 -35.45 176.94

81.69 31.04 59.48 14 40 ]5 2184.7 -]5.44 73.64

184.98 31.05 59.49 • 48 ]] 3528.6 -]5.45 176.94

81.69 51.04 59.48 14 40 ]5 2184.7 -]5.44 76.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11018.5 _ 1488.9 SG5 1172.7 ST 6394.0 SR 949.9 SS 2177.9

RRT .9649 Rffi r .9718 RTF .9672 CRT .9919 CRS -.9996 CST -.9937

SG811118.7 RZ3 .1425 R13 .9679 LSA 6816.4 MSA 254.8 SSA 22.6

SG11|111.9 8G2 ]87.8 THA •.44 EL1 6463.0 EL2 119.4 ALE 8.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE DEC 20 t964 FLIGHT TIME 334.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.OO LOL 88.15 VL 33.067 GAL

RP 210.22 LAP -1.73 LOP 298.68 VP 23.304 GAp -10,30 AZP 92.93 TAL

RC 308.206 GL 31.93 GP -12.67 ZAL 64.15 ZAp 47.26 ETS 167.20 ZAE

PLANETOCENTRIC CONIC

C3 13.768 VHL 3.711DLA 41.91RAL 163.53 RAD 6567.5 VEL 11.626 PTH

EARTH TO MARS

210.57 SMA 186.87 ECC .21701 ]NC 3.4062 Vl 30.273

14.62 TAp 225.19 RCA 146.32 ApO 227.42 V2 26.085

71.49 ETE 175.00 ZAC 72.06 ETC 257.22 CLP 45.92

DISTANCE 719.587

2.59 AZL 86.59 HCA

2.04 VHp 4.199 DpA -4.03

INJ AZNTH INJ TIME PO CST TIM

60.30 7 56 49 3508.2

60.48 14 38 31 2193.7

60.50 7 56 49 3308.2

60.48 14 38 31 2193.7

60.30 7 36 49 3308.2

60.48 14 38 31 2193.7

LNCH AZNTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC

37.70 6 48 21 4108.18 -31.24 182.90 31.04

122.30 13 31 57 2793.68 -31.23 82.19 31.03

37.70 6 48 21 4108.18 -31.24 182.90 31.04

122.30 13 51 57 2793.68 -31.23 82.19 31.03

37.70 6 48 21 4108.18 -31.24 182.90 31.04

122.30 13 51 57 2793.68 -31.23 82.19 31.03

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.1133 TRA -.7406 TC-12.2270 BAU 2.2660 SGT11181.9 SGR 1406.2 SG3 1143.1

ROE .5829 RRA .0861 RC3-1.4339 FAU .2553§ RRT .9610 RRF .9666 RTF .9668

FOE 3.7178 FRA .4076 FC-16.0361 BSP 38847 86811270.0 R23 .1316 R13 .9674

8DE 4.1544 8RA .7453 BC312.3110 FSP 3852 86111263.4 862 386.1THA 6.90

RAp 161.44 ECC 1.2266

]NJ 2 LAT INJ 2 LONG

-34.90 174.82

-34.89 74.12

-34.90 174.82

-34.89 74.12

-34.9D 174.82

-34.89 74.12

ORBIT DETERMINATION ACCURACY

ST 6374.1SR 902.2 S$ 2068.6

CRT .9913 CRS -.9995 CST -.9930

LSA 6763.0 MSA 256.5 SSA 23.5

EL1 6436.5 EL2 117.6 ALF 7.99

LAUNCH DATE DEC 20 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 21 1963

HELIOCENTRIC CC_iIC

RL 147.17 LAL -.00 LOt. 88.15 VL 33.074 GAL

RP 209.99 LAp -1.75 LOP 299.90 VP 23.544 GAP -10,39 AZP

RC 309.174 GL 31.41 GP -12.11ZAL 64,93 Zkp 46.32 ET$

PLANETOCENTRIC CONIC

C3 13.428 VHL 3.664 DLA 41.01RAL 164.39 RAD 6567.5 VEL

LNCM AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG

59.01 6 37 23 4087.21 -30.80 180.80

120.99 13 49 45 2803.72 -30.79 82.78

59.01 G 57 23 4087.21 -30.80 180.80

120.99 13 49 43 2803.72 -30.79 82.78

59.01 6 57 23 4087.21 -30.80 180.80

120.99 13 49 43 2803.72 -30.79 82.78

DIFFERENTIAL CORRECTIONS

TOE 4.0668 TRA -.6629 TC-12.6432 BAU 2.2826

ROE .3508 RRA .0992 RC3-1.3517 FAU .24366

FOE 3.5054 FRA .5237 FC-15.8385 BSP 39891

8DE 4.1040 BRA .6708 BC312.7152 FSP 3821

DISTANCE 723.923 EARTH TO MARS

2.48 AZL 86.69 HCA 211.80 SMA 187.00 ECC .21715 [NC 3.3133 Vl 30.273

92.82 TAL 13.97 TAp 225.76 RCA 146.39 APO 227.60 V2 26.111

167.36 ZAE 70.32 ETE 174.94 ZAC 72.71ETC 237.21 CLP 43.06

11.611 PTH 2.03 VHP 4.244 DpA -3.65

INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN

31.12 61.47 8 5 31 3487.2

31.11 61.46 14 36 29 2203.7

31.12 61.47 8 fl 31 3487.2

31.11 61.46 14 36 29 2203.7

31.12 61.47 8 5 31 3487.2

3t.ll 61.46 14 36 29 2203.7

MID-COURSE EXECUTION ACCURACY

SGT11321.8 9GR 1328.6 SG3 1113.0

RRT .9635 RRF .9606 RTF .9662

86811399.3 RZ3 .1232 R13 .9667

S6111392.6 SG2 389.4 THA 6.41

RAp 162.00 ECC 1.2210

INJ 2 LAT INJ 2 LONG

-34.34 172.70

-34.33 74.68

-34.34 172.70

-34.33 74.68

-34.34 17_.70

-34.33 74.68

ORBIT DETERMINATION ACCURACY

ST 6378.3 SR 863.9 SS 2617.5

CRT .9907 CRS -.9995 CST -.,9921

LSA 6740.2 MSA 262.4 SSA 23.9

EL1 6433.5 ELZ 116.4 ALF 7.65

LAUNCH DATE DEC 20 1964 FLIGHT TIME 338.00 ARRIVAL DATE NOV _3 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOt.. 88.13 VL 33.081 GAL

RP 209.77 LAP -1.76 LOP 301.14 VP 23.3a2 GAP -10.48 AZF

RC 310.132 GL 30.92 GP -11.38 ZAL 65.77 Zk_ 45.41ETS

PLANETOCENTRIC CONIC

C3 13.110 VHL 3.621 DLA 40.11RAL 165.29 RAO 6567.3 VEL

DISTANCE 728.269

2.36 AZL 86.7T HCA 213.03 SMA

92.71TAL 13.30 TAp 226.32 RCA 146.46

167._2! ZAE 69_17 ETE 174.89 ZAC 73.30

EARTH, TO MARS

187.12 ECC .21730 %NC 3.2266 vl 30.273

Apo 227.79 V2 26.137

ETC 257.20 CLP 44.2Z

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG

60.32 T 6 51 4063.63 -30.35 178.67

119.68 13 47 30 2814.91 -30.34 83.46

60.32 7 6 31 4065.63 -30.33 178.67

119.68 13 47 30 2814.91 -30.34 83.46

60.32 7 6 51 4065.89 -30.35 178.67

119.68 13 47 30 2814.91 -30.34 83.46

DIFFERENTIAL _RECTIONS MID-COUR$1[ EXECUTION ACCURACY

TOE 3.9919 TRA -.6069 TC-13.1367 aAU 2.3134 SGT11487.9 8GR 1259.1 SG3 1086.2

ROE .5176 RRA .1067 RC3-1.2848 FAU .23844 RRT .9304 RRF .9538 RTF .9659

FOE 3.2564 FRA .3879 FC-13.7459 BSP 40247 SG81133a.7 R23 .1118 R13 .9663

BDE 4.0253 BRA .6138 8C313.1994 FSP 3684 9G111950.2 aG2 389.3 THA 5.95

11.597 PTH 2.03 VHp 4.292 DpA -3.33

INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN

31.28 62.41 8 14 37 3465.6

31.27 62.39 14 34 25 2214.9

31.28 62.41 8 14 37 3463.6

31.27 62.39 14 34 25 2214.9

31.28 62.41 8 14 3T 3465.6

31.27 62.39 14 34 25 2214.9

RAp 162.56 ECC 1.2158

INJ 2 LAT INJ 2 LONG

-33.78 170.§6

-33.77 75.34

-33.78 170.56

-33.77 73.34

-33.78 170.56

-33.77 73.34

ORBIT DETERMINATION ACCURACY

ST 6334.6 6R 822.2 SS 1919.9

CRT .9901 CRS -.9994 CST -.9913

LSA 6664.8 NSA 262.4 SSA 25.0

EL1 6386.7 EL2 114.3 ALF 7.33

LAUNCH DATE DEC 20 1964 FLIGHT TIME 340.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC DISTANCE 732.619

RL 147.17 LAL -.00 LOL 88.15 VL 33.089 GAL 2.24 AZL 86.85 HCA

RP 209.55 LAP -1.7T LOP 302.37 VP 23.621 GAP -10.58 AZP 92.60 TAL

RC 311.080 GL 30.45 GP -11.10 ZAL 66.67 ZAP 44.53 ETa 167.66 ZkE

PLAN(TOCENTRIC CONIC

C3 12.811 VHL 3.579 DLA 39.22 RAL 166.24 RAD 6567.5 VEL 11.584 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

61.65 7 16 49 4043.17 -29.88

118.33 13 45 8 2827.46 -29.87

61.65 7 16 49 4043.17 -29.88

118.35 13 45 8 2827.46 -29.87

61.65 7 16 49 4049.17 -28.88

118.35 13 45 8 2827.46 -29.87

DIFFERENTIAL CORRECTIONS

TDE 3.9194 TRA -.3404 TC-13.8238 BAU 2.3431

ROE .4883 RRA .1147 RC3-1.2193 FAU .23113

FOE 3.0299 FRA .6584 FC-1§.6200 asp 40667

8_E S.9497 8RA .5524 BC313.6802 FSP 3562

EARTH TO MARS

214.26 SMA 187.25 ECC .21747 INC 3.1451 vl 30.273

12.62 TAp 226.88 RCA 146.53 Apo 227.98 V2 26.162

68.04 ETE 174.85 ZAC 73.86 ETC 257.19 CLP 43.41

2.03 VHP 4.341DpA -3.04 RAP 163.13 ECC 1.2108

|NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

176.50 31.51 63.32 8 24 12 3443.2 -33.20 168.38

84.23 31.51 63.30 14 32 15 2227.5 -33.19 76.11

176.30 31.51 63.32 8 24 12 3443.2 -33.20 168.38

84.23 31.51 63.30 14 32 13 2227.5 -33.19 76.11

176.50 31,51 63,32 8 24 12 3443.2 -33.20 168.38

84.23 31.51 63.30 14 32 15 2227.5 -33.19 76.11

MID-COURSE EXECUTION ACCURACY ORaIT DETERNINATION ACCURACY

SGT11651.3 SGR 1195.4 SG3 1059.3 ST 6289.8 SR 785.3 SS 1826.3

RRT .9444 RRF .9461RTF .9655 CRT .9896 CRS -.9993 CST -.9903

S6811712.3 R23 .1012 R13 .9658 LSA 6591.2 NSA 263.4 SSA 26.1

$6111705.9 SG2 391.2 THA 5.54 ELI 6337.6 EL2 112.2 ALF 7.05

2292



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT( DEC 20 1964 FLIGHT TIM( 342.00 ARRIVAL DA•E NOV 27 1965

HELIOCENTRIC CC441C DISTANCE 736.9•4 EARTH TO MARS

RL 147.17 LAL -.00 LOt. 88.15 YL 33.098 GAL 2.12 AZL 86.93 HCA 215.49 SMA 187.39 ECC .21•66 INC 3.0686 vl 30.273

RP 209.34 LAp -1.78 LOP 303.61 VP 23.658 GAp -10.64 AZp 9Z.50 TAL 11.92 TAp 227.42 RCA 146.60 APO 228.17 V2 26.186

RC 312.019 ;L 30.01GP -10.64 ZAL 67.62 ZAP 43.67 ETS 167.80 ZAE 66.94 ETE 174.82 ZAC 74.40 ETC 257.16 CLP 42.61

PLANETOCENTRIC CONIC

C3 12.531VHL 3.540 DLA 38.33 RAL 16•.24 RAO 6567.5 VEL 11.572 pTH 2.02 VHP 4.382 DpA -2.80 RAp 163.71ECC 1.2062

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

63.00 • 27 21 4019.65 -29.39 174.27 31.82 64.20 8 34 20 3418.7 -32.60 166.14

117.00 13 42 34 2841.53 -28.38 85.13 31.82 64.19 14 29 55 2241.5 -32.60 77.00

63.00 • 27 21 4019.65 -29.39 174.27 31.02 64.20 8 34 20 3419.7 -32.60 166.14

117.00 13 42 34 2841.53 -29.38 85.13 31.82 64.18 14 29 55 2241.5 -32.60 77.00

63.00 7 27 21 4019.65 -29.39 174.27 31.82 64.20 8 34 20 3419.7 -32.60 166.14

11•.00 13 42 34 2841.53 -29.38 85.13 31.82 64.19 14 29 55 2241.5 -32.60 77.00

DIFFERENTIAL CORR(CT|ON8 MID-COURSE EXECUTION ACCURACY C4_BIT DETERMINATION ACCURACy

TOE 3.8475 TEA -.4663 TC-14.1045 BAU 2.3709 SGT11807.8 SER 1136.1 SG3 1031.3 ST 8241.2 SIR •52.3 SS 1•35.9

ROE .4622 RRA .1226 RC5-1.1536 FAU .22357 RRT .9371 flRF .9373 RTF .8651 CRT .9891CRS -.9992 CST -.9891

FOE 2.8053 FRA .7321 FC-15.4451 8$P 41123 $6811862.3 R23 .0913 R13 .9654 LSA 6516.2 MSA 265.2 SSA 27.0

BOE 3.8752 BRA .4821 BC314.1516 FSP 5444 94;111853.7 SG2 394.9 THA 5.16 EL1 6285.4 EL2 110.2 ALF 6.80

LAUNCH DATE DEC 20 1_4 FLIGHT T|IE_ 344.00

DISTANCE 741.334

LOL 88.15 VL 33.104 GAL 2.00 AZL 87.00 HCA 216.73 SHA

LOP 304.85 VP 23.894 GAP -10.73 AZP 92.40 TAL 11.21 TAp

GP -10.22 ZAL 68.62 ZAP 42.84 (TS 167.93 ZAE 65.85 ETE

OLA 37.45 RAt. 168.28 RAO 6567.5 VEL 11.561PTH 2.02 VHp 4.444 DpA -2.60 RAp 164.30 ECC 1.2019

L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME POCST TIN INJ 2 LAT INJ 2LONG

3894.78 -28.89 171.96 32.20 65.06 8 45 5 3394.8 -32.00 163.82

2857.40 -28.88 86.16 32.19 65.05 14 2• 19 2257.4 -31.99 76.02

3994.78 -28.89 171._H_ 32.20 65.06 8 45 5 3394.8 -32.00 163.82

2857.40 -28.88 86.16 52.19 65.05 14 27 19 2257.4 -31.99 78.02

3994.78 -28.69 171.96 32.20 65.06 8 45 5 3384.8 -32.00 163.82

2857.40 -28.68 86.16 32.19 65.05 14 27 19 2257.4 -31.99 78.02

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S41T11962.Z $GR 1081.4 SG3 1003.2 ST 6187.4 SR 722.6 98 164•.5

RRT .9287 RRF .9273 RTF .964• CRT .9886 CRS -.9991CST -.98••

$6812011.0 R23 .0620 R13 .9649 LSA 6438.0 MSA 267.3 SSA 27.9

S6112004.3 SG2 389.6 THA 4.80 EL1 6228.5 EL2 108.1 ALF 6.59

HELIOCENTRIC CONIC

RL 147.1• LAL -.00

RP 209.14 LAp -1.•9

RC 312.950 GL 29.58

PLAN(TOCENTEIC CONIC

C3 12.269 VHL 3.503

LNCH AZNTH LNCH TIM(

64.40 • 38 30

115.60 13 39 42

64.40 • 38 30

115.60 13 39 42

64.40 7 38 30

115.60 13 39 42

DIFFERENTIAL CORRECTIONs

TOE 3.7752 TEA -.3841 TC-14.5806 BAU 2.3983

ROE .4388 RRA .1303 RC3-1.0893 FAU .21589

FD( 2.5982 FRA .8068 FC-13.2408 BSP 41582

BDE 3.8006 BRA .4056 BC314.6212 FSAP 5333

ARRIVAL DATE NOV 29 1965

EARTH TO MARS

18•.52 ECC .2178• INC 2.9963 vl 30.273

227.95 RCA 146.66 APO 228.37 V2 26.209

174.79 ZAC 74.81ETC 257.14 CLP 41.84

LAUNCH DATE DEC 20 1964

HELIOCENTRIC COblIC

RL 147.17 LAL -.00

RP 208.94 LAP -1.80

RC ]13.871GL 29.18

PLANETOCENTRIC CONIC

C3 12.024 VHL 3.467

LNCH AZMTH LHCH TIME

65.84 • 50 22

114.16 13 36 28

65.84 • 50 22

114.16 13 3_ 28

65.84 • 50 22

114.16 13 36 26

FLIGHT TIM( 346.00 ARRIVAL DATE DEC 1 1965

DISTANCE 745.698 EARTH TO MARS

LOL 88.15 VL 33.111 GAL 1.67 AZL 87.07 HCA 217.87 SMA 187.65 ECC .21810 INC 2.9280 vl 30.273

LOP 306.09 VP 23.730 GAP -10.81 AZP 92.51 TAL 10.48 TAp 228.46 RCA 146.73 APO 228.58 V2 26.232

GF -9.82 ZAL 69.68 ZAP 42.04 (T9 168.05 ZAE 64.78 ET( 174.77 ZAC 75.39 (TC 257.11 CLP 41.08

DLA 36.56 RAL 169.36 RAO 6567.5 VEL 11.550 PTH 2.02 VHP 4.497 OPA -2.43 RAp 164.90 ECC 1.1979

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

3968.29 -26.37 169.54 32.65 65.91 8 56 31 3368.3 -31.37 161.40

2875.33 -28.36 87.34 32.64 65.89 14 24 23 2275.3 -31.36 79.20

3968.29 -28.37 169.54 32.65 65.91 8 56 31 3368.5 -31.37 161.40

2875.33 -28.36 87.34 32.64 65.89 14 24 23 2275.3 -31.36 79.20

3968.29 -28.37 169.34 32.65 65.91 8 56 31 3368.3 -31.37 161.40

2875.33 -28.56 87.34 32.64 65.89 14 24 23 2275.3 -31.36 79.20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 3.7008 TEA -.2950 TC-15.0532 BAU 2.4253 36T12113.8 SiR 1031.1 9G3 975.3

RDE .4175 RRA .1377 RC3-1.0266 FAu .20852 RRT .9191RRF .9161RTF .9642

FOE 2.3994 FRA .6805 FC-15.0139 89P 42084 S6812t57.6 R25 .0734 R13 .9644

80E 3.7243 BRA .3256 8C315.0882 FSP 3227 S6112150.9 _2 405.1 •HA 4.48

LAUNCH DATE DEC 20 1964 FLIGHT TIRE 348.00

HELIOCENTRIC C_IC OI3TANCE 750.086

RL 147.17 LAL -.00 LOL 88.15 VL 33.119 GAL 1.74 AZL 87.14 HCA 219.21 SMA

RP 206.76 LAp -1.81 LOP $0•.33 VP 23.765 GAP -10.88 AZP 92.22 TAL 9.76 TAp

RC 314.784 GL 28.78 GP -9.45 ZAL 70.78 ZAp 41.26 ETS 168.17 ZA( 63.74 ETE

PLANETOCENTRIC CONIC

C3 11.794 VHL 3.434 DLA 35.67 RAL 1•0.49 RAD 6567.4 VEL 11.540 PTH 2.01VHp

LHCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ I.(_lG INJ RT ASC INJ AZMTH INJ TIME

6•.35 8 3 3 3939.85 -27.83 166.99 33.16 66.73 9 8 43

112.65 13 32 45 2895.67 -27.82 88.70 33.15 66.72 14 21 0

67.35 8 3 3 3939.85 -27.83 166.99 33.16 66.73 9 8 43

112.65 13 32 45 2895.67 -27.82 88.70 33.15 66.72 14 21 0

67.35 8 3 3 3939.85 -27.83 166.99 33.16 66.73 9 8 43

112.65 13 32 45 2895.67 -27.82 88.70 33.15 66.72 14 21 0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 3.6250 TRA -.1991 TC-15.5190 8AU 2.4517 SG712262.2 SGR 984.8 863 947.4

ROE .3984 RRA .1447 RC3 -.9653 FAU .20111 RRT .9081RRF .9035 RTF .9638

FDE 2.2114 FRA .9514 FC-14.7624 8SP 42587 Sr_12301.7 R23 .0650 R13 .9640

BOE 3.6469 8RA .2461 BC315.5490 FSP 3123 S6112294.8 662 411.2 THA 4.18

ORBIT DETERMINATION ACCURACY

ST 6125.9 SR 695.4 SS 1559.6

CRT .9882 CRS -.9988 CST -.9860

LSA 6353.6 MSA 269.8 SSA 28.8

EL1 6164.3 EL2 105.7 ALF 6.40

ARRIVAL OATE DEC 3 1965

EARTH TO MARS

187.79 ECC .21835 INC 2.8633 vl 30.273

228.97 RCA 146.79 APO 228.79 V2 26.254

174.76 ZAC 75.86 ETC 257.07 CLP 40.35

4.551 DpA -2.29 RAp 165.50 ECC 1.1941

PO CST TIM INJ 2 LAT INJ 2 LONG

3339.9 -30.72 158.86

2295.7 -30.71 80.57

3339.9 -30.•2 158.86

2295.7 -30.•1 80.57

3339.9 -30.72 158.86

2293.7 -30.71 80.5•

ORBIT DETERMINATION ACCURACY

ST 6037.6 SR 671.0 SS 1473.9

CRT .9680 CRS -.9984 CST -.9839

LSA 6264.3 MSA 272.3 SSA 29.7

EL1 6093.7 EL2 103.1ALF 6.25

2293



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAYE DEC 20 1964 FLIGHT TIM( 350.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 208.58 LAP -1.82 LOP 308.58 VP

RE 515.690 GL 28.40 GP -g.11ZAL

PLANETOCENTRIC CONIC

C3 11.580 VHL 5.403 DLA

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

68.93 8 16 43 3908.82 -27.26

111.07 13 28 20 2919.06 -27.25

68.93 6 16 43 3908.82 -27.26

111.07 13 28 20 2919.06 -27.25

88.93 6 16 43 3908.82 -27.28

111.07 13 28 20 2919.06 -27.25

DIFFERENTIAL CORRECTIONS

TOE 5.5475 TRA -.0959 TC-15.9739 8AU 2.4770

ROE .3812 RRA .1515 RC3 -.9042 FAU .19358

FOE 2.0327 FRA 1.0224 FC-14.4721BSP 43098

DOE 3.5679 BRA .1793 6C315.9995 FSP 3024

DISTANCE 754.438 EARTH TO MARS

33.127 GAL 1.61AZL 97.20 HCA 220.46 5HA 187.95 ECC .21863 INC 2.8018 vt 50.275

23.799 GAP -10.98 AZP 92.13 TAL 9.01 TAp 229.47 RCA 146.84 APO 229.01 V2 26.274

71.94 ZAp 40.50 ET5 168.28 ZAE 82.71ETE 174.74 ZAC 76.31ETC 257.05 CLP 59.65

34.77 RAL 171.65 RAD 6567.4 VEL 11.531PTH 2.01VHp 4.607 DpA -2.18 RAP 166.12 ECC 1.1906

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT [NJ 2 LONG

164.27 33.73 67.54 9 21 52 3308.8 -50.06 156.14

90.28 33.72 67.52 14 16 59 2319.1 -30.05 82.16

164.27 33.73 67,54 9 21 52 3308.8 -50.06 156.14

90.26 33.72 67.52 14 16 59 2319.1 -50.05 82.16

184.27 33.73 67.54 9 21 52 3308.8 -50.D6 156.14

90.26 33.72 67.52 14 16 59 2319.1 -30.05 82.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712406.0 SG_ 941.8 SG3 918.9 ST 5982.2 SR 648.8 SS 1590.1

RRT .8955 RRF .8894 RTF .9634 CRT .9879 CR9 -.9g77 CST -.9814

SG812441.7 R23 .0577 R13 .9635 LSA 6169.5 MSA 275.4 SSA 50.5

S6112434.7 962 418.2 THA 3.89 EL1 6016.4 EL2 100.2 ALF 6.12

LAUNCH DATE DEC 20 1964 FLIGHT TIME 352.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 L(_L 88.15 VL

RP 208.40 LAP -1.82 LOP 309.82 VP

RC 316.388 6L 28.03 GP -8.78 ZAL

PLANI[TOCENTRIC CONIC

C5 11.382 VHL 3.374

LNCH AZMTH LNCH TIME

70.62 8 31 33

109.38 13 23 3

70.62 8 51 33

109.38 13 25 3

110.00 14 2 32

110.00 12 50 53

DIFFERENTIAL _RECTIONS

TOE 5.4660 TRA .0131 TC-16.4231 BAU 2.5023

ROE .3653 RRA .1577 tiC3 -.8453 FAU .18634

FOE 1.8591 FRA 1.0890 FC-14.1738 99P 43586

DOE 3.4852 BRA .1582 6C316.4449 FSP 2924

DISTANCE 758.813 EARTH TO MARS

33.135 GAL 1.48 AZL 87.26 HCA 221.71 SMA 188.07 ECC .21893 ]NC 2.7455 vt 50.275

23.832 GAP -11.04 AZP 92.05 TAL 8.25 TAp 229.96 RCA 146.89 Apo 229.24 v2 26.294

73.16 ZAP 39.76 ETS 168.38 ZA( 61.70 ETE 174.74 ZAC 76.74 ETC 256.99 CLP 58.95

DLA 33.85 RAL 172.84 RAD 6567.4 VEL 11.523 pTH 2.01VHP 4.664 DpA -2.11 RAp 166.75 ECC 1.1875

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3874.62 -26.67 161.32 34.36 68.34 9 36 8 3274.6 -29.37 153.21

2946.07 -26.66 92.13 34.36 68.32 14 12 9 2546.1 -29.56 84.01

3874.62 -26.67 161.32 34.36 68.34 9 36 8 3274.6 -29.37 155.21

2946.07 -26.66 92.13 34.36 68.32 14 12 9 2346.1 -29.36 84.01

2824.49 -29.48 83.81 35.52 71.86 14 49 56 2224.5 -31.67 75.29

3044.20 -23.92 98.46 33.05 64.82 13 41 39 2444.2 -27.11 90.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6112547.7 SGR g02.4 SO3 891.2 ST 5895.8 5R 628.2 Ss 1505.5

RRT .8815 RRF .8737 RTF .9629 CRT .g879 CRS -.9967 CST -.9782

SGB12580.1 R23 .0506 R13 .9630 LSA 6064.7 MSA 278.4 SSA 31.4

S6112572.9 SG2 425.2 THA 3.63 ELI 5928.4 EL2 97.0 ALF 6.01

LAUNCH DATE DEC 20 1964

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RF 208.24 LAP -1.83

RC 517.480 GL 27.96

PLANETOCENTRIC CONIC

C3 11.199 YHL 3.346

LMCH AZ14TH LMCH TIME

72.45 8 47 53

107.55 13 16 33

72.43 8-47 53

107.35 13 16 33

110.00 14 41 45

11D.00 12 21 52

FLIGHT TIME 354.00 ARRIVAL DATE DEC 9 1965

LOL 88.15 VL

LOP 311.07 VP

GP -8.48 ZAL

DISTANCE 763.192 EARTH TO MARS

33.143 GAL 1.34 AZL 87.31HCA 222.95 SMA 188.21ECC .21925 INC 2.6875 V1 30.275

23.884 GAP -11.11AZP 91.97 TAL 7.48 TAp 230.43 RCA 146.9A Apo 229.A7 v2 26.514

74.42 ZAP 39.04 ETS 168.48 ZAE 60.71ETE 174.73 ZAC 77.16 ETC 256.95 CLP 38.25

DLA 32.93 RAL 174.08 RAD 6587.4 VEL 11.515 PTH 2.01VHp 4.721DpA -2.05 RAp 167.39 ECC 1.1643

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3636.17 -28.06 158.08 35.06 69.12 g 51 50 3236.2 -28.66 149.98

2977.81 -28.05 94.32 35.05 69.11 14 6 11 2377.8 -28.65 86.21

3838.17 -26.08 158.08 35.08 89.12 9 51 50 5236.2 -28.66 149.98

2977.81 -26.05 94.32 35.05 69.11 14 6 11 2377.8 -28.65 86.21

2715.84 -31.53 76.01 37.01 76.05 15 27 1 2115.8 -33.12 67.15

3146.13 -20.83 104,75 32.48 62.26 13 14 18 2546.1 -24.57 97.40

DIFFERENTIAL CCRRECT|ONS

TOE 3.3824 TRA .1295 TC-16.8630 BAU 2.5274

ROE .3511 RRA .1636 RC3 -.7877 FAU .17922

FOE 1.6955 FRA 1.1544 FC-13.8552 8SP 44096

DOE 3.4006 BRA .2087 6C316.8814 FSP 2829

MID-COURSE EXECUTION ACCURACY

SGT12868.0 Sr_ 866.5 SG3 863.8

RRT .8859 RRF .8565 RTF .9624

SGB12717.6 R23 .0443 R13 .9625

S6112710.2 SG2 432.7 THA 3.39

LAUNCH DATE OEC 20 1964 FLIGHT 7IME 356.00

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RF 208.08 LAP -1.84

RC 318.367 G4. 27.30

PLANETOCENTRIC C.(_IC

C3 11.031 VHL 3.321

LNCN AZMTH LNCH TIM(

74.46 9 8 10

105.54 13 8 23

74.46 9 8 10

105.54 13 8 23

110.00 13 9 7

110.00 lZ 4 37

DISTANCE 767.574

LOt. 88.13 VL 33,151 GAL 1.20 AZL 87.37 k_A

LOP 312.33 Vp 23.895 GAP -11.19 AZP 91.89 TAL

GP -8.19 ZAL 75.73 ZAP 38.34 ET6 168.57 ZAE

224.20 SMA 188.35 ECC .21960 INC 2.6341

6.70 TAp 2so.go RCA 146.99 APO 229.71

59.73 ETE 174.73 ZAC 77.56 ETC 256.9_1

ORBIT DETERMINATION ACCURACY

ST 5801.6 SR 609.7 SS 122A.0

CRT .9881CRS -.9951CST -.9745

LSA 5953,8 MSA 282.0 SSA 32.2

EL1 5832.8 EL2 93.4 ALF 5.95

ARRIVAL DATE DEC il 1965

EARTH TO MAR5

vt 30.275

V2 26.332

CLP 57.59

DLA 31.99 RAL 175.34 RAD 6567.4 VEL 11.507 PTH 2.00 VHP 4.780 DpA -2.05 RAP 168.04 ECC 1.1815

L-| TIM( INJ LAT IN_I.CNG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LO_G

3791.94 --25.42 154.44 35.81 69.90 t0 9 22 3191.9 -27.95 146.35

3013.81 -25.41 98.98 35.80 69.88 15 58 36 2415.8 -27.92 88.87

3791.94 -25.42 t54.44 35.81 69.9D 10 9 22 3191.9 -27.93 146.35

3015,81 -25.41 96.96 35.80 69.88 15 58 38 2415.8 -27.92 88.87

2642.03 -32.61 70.53 58.08 79.13 15 53 9 2042.0 -33.76 61.49

3213.70 -18.63 108.76 32.45 60,81 12 58 10 2613.7 -22.38 101.63

ORBIT DETERMINATION ACCURACY

ST 5700.1 SR 593.0 99 1145.2

CRT .9885 CR9 -.9926 CST -.9696

LSA 5837.1MSA 286.0 SSA 32.9

EL1 5730.2 EL2 89.4 ALF 5.87

DIFFERENTIAL CQRRECTION6

TOE 3.2969 TRA .2531 TC-17.2866 BAU 2.5518

ROE .5384 NNA .1693 RC3 -.7307 FAU .17214

FDE 1.5407 FRA 1.2176 FC-13.5099 BSP 44617

BOE 3.3142 BRA .3044 8C317.3020 FSP 2736

MID-COURSE EXECUTION ACCURACY

SGT12824.4 $GR 833.6 SG3 836.5

RRT .8485 RRF .8376 RTF .9620

SGBtZ85115 RZ3 .0386 R13 .9620

S6112843.9 SG2 440.5 THA 3.16

2294



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUHCM DATE O(C 20 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 13 19G5

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 207.93 LAP -1.84 LOP 513.58 Vp

RC 319.247 GL 26.94 GP -7.92 ZAL

PLAN(TOCENTRIC CONIC

C3 10.874 VHL 3.298

LNCH AZI4TH LNCH TIME

76,74 9 27 9

103,26 12 57 44

76.74 9 27 9

103.24 12 57 49

110.00 15 32 19

110.00 11 51 47

DIFFERENTIAL CCRRECTIONS

TD( 3.2046 TRA ,3809 TC-17,7098 6AU 2,5775

ROE .3295 RRA .1742 RC3 -.6765 FAU .16550

F0E 1.3888 FRA 1.2740 FC-13.1710 BSP 45070

SO[ 3,2212 BRA ,4187 8C317,7227 FSP 2639

O|STAHCE 771,959 EARTH TO MARS

53,159 GAL 1,08 AZL 67,42 HCA 225,46 SNA 186.49 ECC .21998 INC 2,5831 vl 30.273

23,925 GAP -11.28 AZP 91,81 TAL 5,90 TAp 231.35 RCA 147,03 AlsO 229,95 V2 26,549

77,09 ZAP 37,66 ET$ 168,65 ZAE 58,77 ETE 174.72 ZAC 77,95 ETC 256.86 CLP 36,94

DLA 31,03 RAL 176,64 MAD 8567,4 VEL 1|,501 PTH 2,00 VHP 4,640 DPA -2,02 RAp 168,69 ECC 1.1790

L-I TIME IHJ LAT INJ LONG IMJ RT A$C IHJ AZNTH IMJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

3759,48 -24,76 150,20 38,62 70,67 10 29 29 3139.5 -27,17 142,13

3062,57 -24,75 100,23 38,61 70,65 13 48 48 2462,6 -27,16 92,16

3739,48 -24,76 150,20 36,62 70,67 1D 29 29 3139,5 -27,17 142,13

3062,57 -24,75 100,23 36,81 70,65 13 48 48 2462,6 -27,16 92,16

2580,94 -33,30 65,90 39,01 81,79 16 15 20 1980,9 -34,08 55,74

3249,10 -16,76 111,97 32,67 59,76 12 46 16 2669,1 -20,85 105,01

MIO-COUfl$( EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SG712961,8 SGR 803,6 983 810,4 ST 5582,8 SIR 577,3 SS 1045,2

RflT ,8298 RRF ,8170 RTF ,9816 CRT ,9890 CRS -,9690 CST -,9635

SG812968,7 fl23 ,0329 R13 ,9616 LSA 5705,3 MSA 289,8 SSA 53,9

S6112981,0 SG2 447,9 THA 2,95 EL1 5612,0 EL2 64,9 ALF 5,84

LAUI_ICH DATE DEC 20 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CCNIC

RL 147.17 LAL -.DO _ 88.15 VL

RP 207,79 LAp -1.84 LOP 314,63 VP

RC 320,122 GL 26,58 GP -7,68 ZAL

PLAN[TOCENTRIC CONIC

C3 10.741Vt4L 3.2?7 DLA

LNCH AZNTH I_NCH TIME L-I TIME IHJ LAT

79,44 9 52 27 3573,44 -24,07

100.54 12 43 4 3123.38 -24,06

79,44 9 52 27 3673,48 -24,07

100.54 12 43 4 3125.38 -24.06

110.00 15 53 13 2528.87 -33.75

110.00 11 41 29 3318.00 -15,07

DIFFERENTIAL C(JRECTION$

TOE 3.1091TRA ,5149 TC-18.1083 BAU 2,6019

ROE .3190 HA .1788 RC$ -.6218 FAU .15847

FOE 1.2448 FRA 1.3275 FC-12.7888 9SP 45531

BOE 3.1251BIIA .5450 9C318.1189 FSP 2547

DISTANCE 776,346 EARTH TO MARS

33,167 GAL ,92 AZL 87,47 HCA 226,71 SMA 168,63 ECC ,22038 IN(: 2,5341 vl 30,273

23,955 GAP -11,34 AZP 91,74 TAL 5,09 TAp 231,80 RCA 147,06 APO 230,21 V2 26,366

78,50 ZAP 37,00 ET8 168,73 ZAE 57,82 ETE 174,72 ZAC 76.33 ETC 256,81 CLP 36,31

30,06 RAL 177,97 MAD 6567,4 V(L 11,495 PTH 2,DO VHp 4,900 DPA -2,04 RAp 159,36 ECC 1,1768

|NJ I_(_iG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

145,00 37,48 71,43 10 53 40 3073,5 -26,38 i36,95

104,52 37,48 71,41 13 35 8 2523,4 -26,37 96,48

145,00 37.48 71,43 lO 53 40 3073,5 -26,38 136,95

104,52 37,48 71,41 13 35 8 2523,4 -26,37 96,48

61.74 39,66 84,21 16 35 19 1926,9 -34,18 52.52

114,74 33,07 58,95 12 36 47 2718,0 -19,07 107,92

MID-COURSE ExECuT'_ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT!3099,2 SGR 775,8 SG3 783,3 ST 5455,9 Sit 563,2 99 987,9

RRT ,8087 _ ,7944 RTF ,9611 CRT ,9898 CRS -,9835 CST -,9557

S6813119,2 R23 ,0275 R13 ,9812 LSA 5565.3 MSA 294,2 SSA 34,G

$6113111,3 $62 455,8 THA 2,75 EL1 5484,5 EL2 79,8 ALF 5,83

LAUNCH DATE DEC ZD 1984 FLIGHT TIM( 362,00 ARRIVAL OATE DEC 17 1965

HEL1OCEMTRIC CONIC

RL 147.17 LAL -.D0 LOt. 86.15 VL

RP 207.64 LAp -1.85 LOP 316,09 VP

RC 320.992 GL 26.21GP -7.42 ZAL

PLANEYOCEMTRIC CONIC

CS 10.620 VHL 3,259

LNCH AZMTH LNCH TIME

83.14 10 26 24

99.86 12 19 54

100.00 13 43 22

100.00 11 45 41

110.00 14 12 38

110.00 11 32 53

OlFFER(MTIAL CCIIRECTION9

TO( 3.0121 TRA .9572 TC-18.4885 OAU 2.8283

RiDE .3099 HA .1832 tiC3 -:5891 FAU .15217

FOE 1.1100 FRA 1.3T94 FC-12.4047 B6P 46010

BOE 3.02TT BRA .6823 0C318.4972 FSP 2458

DISTAMC[ 780,735 EARTH TO MARS

33,175 GAL ,77 AZL 87,51HCA 227,97 SMA 188,78 ECC ,22082 IRE 2,4870 vl 30.273

23,983 GAP -11,41 AZP 91,67 TAL 4,26 TAp 232,23 RCA 147,09 APO 230.47 V2 26,381

79,96 ZAP 55.35 ET8 168.81ZAE 56,89 ST( 174,72 ZAC 70,70 ETC 251,75 CLP 35.69

DLA 29,07 RAL 179,33 MAD 6567,4 VEL |1,490 PTH 2,00 VHp 4,862 DpA -2,DR RAP 170,04 (CC 1.1748

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN IHJ Z LAT INJ 2 LONG

3579,55 -23,35 137,79 38,40 72,18 11 26 7 2979,5 -25,57 129,76

3212,70 025,34 110,68 38,40 72,16 13 13 28 2612,7 -25,56 102.85

2944,95 -27,42 92,30 39,62 77,60 I4 32 27 2344,9 -28,85 85,79

3322.42 -19.40 117.42 36.61 66.80 12 41 3 2722.6 -22.37 109.88

2477,38 -34,02 57,90 40,69 86,47 16 53 56 1877,4 -34,14 48,66

3382,86 -13,48 117,25 35,61 58,28 12 28 56 2762,9 -17,57 110,53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT13228,8 _ 751,2 SG3 757,5 ST 5322,9 SIR 550,7 SS 915,5

RRT ,7863 RRF ,7704 RTF ,9607 CRT ,9908 CRS -,9756 CST -,9460

SGB13250,1 R23 ,0228 R13 ,9607 LSA 5420,6 MSA 299,2 SSA 55.4

$6113242,0 SG2 463,7 THA Z,S8 ELI 5350,8 EL2 74,2 ALF 5,65

LAUNCH DATE DEC 20 1964 FLIGHT TIRE 384,00 ARRIVAL DATE DEC 19 1965

H(LIOCEMTRIC CDNIC

ML 147.17 LAL -.00

RP 207.54 LAp -I.65

RC 321.056 GL 25.85

PLAN(TOC(NTRIC COMIC

C3 10.515 VHL 3.243

LMCH AZI4TH LI_H TIME

gO.D0 12 2 13

90,OO 10 55 12

lOO,OO 14 17 45

100.00 11 22 21

110.00 16 31 3

110.00 11 23 32

DIFFERENTIAL CGRRECTION9

TO[ 2.9101TRA .904_ TC-18.8467 BAU 2.8504

ROE .2983 RRA .1872 RC3 -.5172 FAU .14573

FOE .9794 FRA 1.4288 FC-11.9987 99P 46453

BOE 2.9253 BRA .0277 6C316.8538 FSP Z363

DI STANCE 785,128 EARTH TO MARS

LOL 88,15 VL 33.183 GAL ,62 AZt. 87,58 HCA 229,23 $i4A 188,93 ECC ,22129 INC 2,4417 vl 30,273

LOP 317,35 VP 24,010 GAP -11,49 AZP 91,60 TAL 3,43 TAP 232,65 RCA 147,12 APO 230,73 v2 26,396

GP -7,20 ZAL 91,48 ZAP 33,73 ET$ t68,87 ZNE 55,98 ST( 174,72 ZAC 79,06 (TC 256,71 CLP 35,09

DLA 28,08 RAL 180,72 RAO 8587,4 VI[L 11,485 PTH 2,00 VHp 5,024 DPA -2,14 RAp 170,73 ECC 1.1731

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TINC PO CST TIM INJ 2 LAT INJ 2 LONG

3295.32 -24.81 118.84 40.03 75.89 12 56 58 2685.3 -26.50 108.40

3502.90 -20.43 131.09 38.59 69.95 11 53 35 2902.9 -22.96 123.35

2848.36 -28.04 85.38 40.92 81.04 15 3 13 2248.4 -2g.56 76.71

3415,09 -18,82 123,07 37,01 64,92 12 19 16 2815,1 -20,06 115,78

2431.19 -34,18 54,30 4_,51 88,60 $7 I1 34 1631.2 -33.97 45,06

3403,08 -11.93 119,17 34,28 37,73 12 22 17 2805,1 -16.13 112,95

MID-COUR6E 2XECUTION ACCURACY ORBIT DETERHINATION ACCURACY

98T13359.2 _ 728,8 683 731.? 67 5177,7 SR 539,1 SS 643,9

RRT .7919NRF .7445 RTF .9601 CRT .9919 CRS -.9638 CST -.g329

S68|3378,0 R_ ,0t88 R13 ,9602 LSA 5264,7 HSA 305.1SSA 3S.Z

S6113389.7 _ 471,5 THA 2,38 EL1 $205,2 EL2 68,1 ALF 5,g0
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOt. 88.15 VL

RP 207.42 LAP ol.85 LOP 318.61VP

RC 322.714 GL 23.47 GP -6.98 ZAL

PLANET(_ENTRIC CONIC

CS 10.426 VHL 3.229

LNCH AZNTH LNCH TIME

90.00 12 49 11

90.00 10 19 28

100.00 14 45 7

100.00 11 6 13

110.00 16 48 41

110.00 11 19 8

DIFFERENTIAL CORRECTIONS

TOE 2.8044 TRA .9599 10-19.1893 BAU 2.6736

ROE .2910 RRA .1904 RC3 -.4681 FAU .13976

FOE .8354 FRA 1.4678 FC-11.6046 8SP 46923

BOE 2.8193 BRA .9786 60319.1950 FSP 2279

DISTANCE 789.319 EARTH TO MARS

35.192 GAL .47 AZL 87.60 HCA 250.48 SMA 189.07 ECC .22178 |NC 2.3960 Vl 30.273

24.057 GAp -11.56 AZP 91.53 TAL 2.58 TAp 233.06 RCA 147.14 Apo 231.01 V2 26.409

83.01 ZAP 35.11ET$ 168.94 Zk( 55.08 ETE 174.73 ZAC 79.41 (TC 236.66 CLF 34.50

DLA 27.03 RAL 182.13 RAD 6567.4 VEL 11.481PTH 2.00 VMp 5.087 DpA -2.22 RAp 171.42 ECC 1.1716

L-! TIME INJ LAT [NJ LONG INJ RT ASC ]NJ AZ14TH ]NJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

31_7.80 -26.74 107.06 41.63 80.32 13 41 39 2547.8 -27.81 98.53

3637.00 -17.08 139.50 38.60 67.06 11 20 3 3037.0 -20.04 132.08

2774.05 -29.30 79.96 42.05 83.81 15 31 22 2174.0 -29.8§ 71.20

3483.98 -14.72 127.30 37.48 63.69 12 4 19 2886.0 -18.14 120.17

2387.38 -34.18 50.68 42.33 90.62 17 28 29 1787.4 -33.71 41.67

3443.41 -10.48 121.76 35.02 57.27 12 16 34 2845.4 -14.72 113.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713490.4 3GR 708.5 SG3 707.3 ST 3022.9 8R 328.9 SS 776.8

RRT .7367 RRF .7170 RTF .9600 CRT .9932 CRS -.9475 CST -.9169

86813509.0 R23 .0131 R13 .9600 LSA 5100.3 MSA 310.2 SSA 37.0

S6113500.§ SG2 478.7 THA 2.22 ELI 3030.3 EL2 61.3 ALF 5.97

LAUNCH DATE OEC 20 1964 FLIGHT TIME 368.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC C(_NIC

RL 147.17 LAL -.00

RP 207.31 LAp -1.83

RC 323.566 GL 25.09

PLANETOCENTRIC CONIC

C3 10.353 VHL 3.218

LNCH AZt4TH LNCH TIME

90.00 13 20 49

90.00 9 59 17

100.00 15 9 11

100.00 10 53 36

110.00 17 5 45

110.00 11 13 31

DIFFERENTIAL CORRECTIONS

TDE 2.6943 TRA 1.1216 TC-19.4961 BAU 2.6996

RDE .2848 RflA .1938 RC3 -.4182 FAU .13354

FOE .7378 FRA 1.5082 FC-11.1648 BSP 47398

80( 2.7093 BRA 1.1382 BC319.5008 FSP 2206

DISTANCE 793.912

LC4. 88.15 VL 33.200 GAL .31 AZL 67.64 HCA 231.74 SNA

LOP 319.87 VP 24.062 GAP -11.63 AZP 91.46 TAL 1.71 TAp

GP -6.78 ZAL 84.60 ZAp 34.52 ET3 169.00 ZJd[ 54.19 ETE

EARTH TO MARS

189.22 ECC .22232 INC 2.3558 vl 30.273

233.46 RCA 147.16 APO 231.29 V2 26.422

174.73 ZAC 79.73 (TC 236.61 CLP 33.92

OLA 23.98 RAL 183.36 RAD 6567.4 VEL 11.478 PTH 2.00 VHp 3.151 DpA -2.31 RAp 172.13 ECC 1.1704

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

3059.67 -27.59 100.75 42.90 83.37 14 11 48 2459.7 -28.22 92.14

3722.35 -14,74 144.68 39.07 65.55 11 1 19 3122.4 -17.92 137.43

2710.28 -29.68 73.26 43.11 86.26 13 54 21 2110.3 -29.88 66.46

3546.97 -12.85 130.86 38.13 62.78 11 52 43 2947.0 -16.40 123.86

2345.55 -34.10 47.61 43.17 92.55 17 44 51 1745.5 -33.37 38.45

3484.47 -9.03 123.86 35.87 56.89 12 11 35 2884.3 -13.33 117.40

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13615.6 SGR 690.1 863 681.8 ST 4858.0 SR 519.7 SS 714.2

RRT .7088 RRF .6876 RTF .9595 CRT .9943 CRS -.9239 CST -.89§4

56813633.1 fl23 .0095 R13 .9595 LSA 4927.3 MSA "317.2 SSA 37.8

S6113624.4 $62 486.5 THA 2.06 ELI 4885.4 EL2 54.3 ALF 6.07

LAUNCH DATE DEC 20 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.00 LOL 88.15 VL

RP 207.21 LAP -1.85 LOP 321.13 Vp

RC 324.413 GL 24.71 GP -6.38 ZAL

PLANETOCENTRIC CONIC

C3 10.301VHL 3.209

LNCN AZNTH LNCH TIME

90.00 13 47 24

90.00 9 44 18

100.00 13 31 14

100.00 10 43 9

110.00 17 22 22

110.00 11 8 31

DIFFERENTIAL CORRECTIONS

TOE 2.5808 TRA 1.2868 TC-19.7787 BAU 2.7243

ROE .2790 RRA .1957 RC3 -.3725 FAU .12806

FOE .6233 FRA 1.5350 FC-10.7624 BSP 47827

80E 2.3958 BRA 1.3016 6C319.7822 FSP 2106

DISTANCE 798.307 EARTH TO MARS

33.208 GAL .15 AZL 87.68 HCA 233.01SMA 189.37 ECC .22288 INC 2.3151 Vt 30.273

24.086 GAP -11.71 AZP 91.39 TAL .64 TAp 235.85 RCA 147.16 APO 231.58 V2 26.434

86.24 ZAP 33.93 ETS 169.05 ZAE 53.31ETE 174.73 ZAC 80.09 ETC 256.56 CLP 33.36

OLA 24.91RAL 185.01RAD 6567.4 VEL 11.476 PTH 1.99 VHp 5.217 DpA -2.43 RAp 172.84 ECC 1.1695

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2987.74 -28.05 95.54 44.05 83.95 14 37 12 2387.7 -28.32 86.88

3792.17 -12.73 148.82 39.73 64.49 10 47 30 3192.2 -16.06 141.73

2652.95 -29.86 71.01 44.15 88.49 16 15 27 2053.0 -29.75 62.20

3602.19 -11.11 134.03 38.92 62.07 11 43 11 3002.2 -14.76 127.15

2305.29 -33.93 44.48 44.03 94.40 18 0 47 1705.3 -32.95 35.38

3522.62 -7.61 125.90 36.81 56.57 12 7 13 2922.6 -11.95 119.50

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

$G713741.3 SGR 673.6 SG3 638.3 ST 4685.0 SR 311.3 SS 653.6

RRT .6814 RRF .6365 RTF .9594 CRT .9957 CRS -.8907 CST -.8676

86813758.0 R23 .0026 R13 .9594 LSA 4746.7 MSA 323.4 SSA 38.5

86113749.2 SG2 492.7 THA 1.92 EL1 4712.6 EL2 47.3 ALF 6.20

LAUNCH DATE DEC 20 1964 FLIGHT TIME 372.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC C(_IC DISTANCE 802.698 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.217 GAL -.01 AZL 87.72 HCA 234.27 SMA 189.52 ECC .22348 INC 2.2757 vl 30.273

RP 207.12 LAP -1.83 LOP 322.40 VP 24.110 GAP -11.78 AZP 91.33 TAt. 359.95 TAp 234.22 RCA 147.17 APO 231.88 V2 26.444

RC 325.253 GL 24.31GP -6.40 ZAL 87.91 ZAp 33.36 ETS 169.10 ZAE 32.45 ETE 174.73 ZAC 80.42 ETC 236.51CLP 32.82

PLANETOCENTRIC CONIC

C3 10.263 VNL 3.204 DLA 23.82 RAL 186.49 RAD 6367.4 VEL 11.474 PTH 1.99 VHP 3.283 DpA -2.53 RAp 173.56 ECC 1.1689

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 11 16 2924.65 -28.27 90.94 45.17 88.25 15 0 0 2324.6 -28.21 82.27

90.00 9 32 12 5853.86 -10.90 152.42 40.58 63.70 10 36 26 3253.9 -14.34 145.44

100.00 15 51 56 2600.07 -29.89 67.08 43.18 90.56 16 35 16 2000.1 -29.49 58.29

100.00 10 34 13 3653.68 -9.46 136.96 39.82 61.51 11 35 7 3053.7 -13.19 130.16

110.00 17 38 36 2266.36 -33.69 41.47 44.92 96.17 18 16 22 1666.4 -32.47 32.45

110.00 11 4 2 3360.14 -6.19 127.89 37.84 56.32 12 3 23 2960.1 -10.58 121.54

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 2.6350 TRA 1.5043 TC-19.8953 BAU 2.7306 $GT13906.0 SGR 693.1SG3 634.1 ST 4809.2 SR 544.6 SS 866.2

ROE .2970 RRA .2049 RC3 -.3035 FAU .11767 RRT .6392 RRF .6704 RTF .9635 CRT .9969 CRS -.9430 CST -.9344

FOE .9001 FRA 1.6833 FC3-9.9240 BSP 48296 $G813923.2 R23 .0697 R13 .9636 LSA 4907.3 MSA 304.4 SSA 38.6

BOE 2.6316 BRA 1.5181 BC319.8976 FSP 2057 $0113913.0 8G2 532.8 THA 1.83 EL1 4839.8 EL2 42.4 ALF 6.44
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL !, 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TIME $74.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CONIC

RL 147.17 LAL -.OO

RP 207.04 LAP -1.84

RC $26.066 GL 26.90

PLANETCK_ENTRI( CO#41C

C3 10.248 VHL 3.201

LMCH AZMTH LNCH TIME

90.00 14 33 22

90.00 9 22 0

100.00 16 11 37

100.00 10 26 25

110.00 17 $4 30

110.00 11 0 1

DIFFERENTIAL C_RECTI(_AS

TOE 2.3486 TRA 1.6565 TC-20.2064 8AU 2.7667

ROE .2713 RRA .2020 RC3 -.2756 FAU .11651

FOE .4277 FRA 1.6266 FC3-9.7579 BSP 48832

BOE 2.3642 BRA 1.6688 8C320.2083 FSP 1973

DISTANCE 807.095 EARTH TO MARS

LOL 88.15 VL 33.225 GAL -.17 AZL 87.76 HCA 235.53 SMA 1B9.67 ECC .22412 |NC 2.2374 Vl 30.276

LOP S23.GG VP 24.132 GAP -11.86 AZp 91.27 TAL 359.05 TAp 234.58 RCA 147.16 APO 252.18 v2 26.454

GP -6.23 ZAL 6_.62 ZAP 32.81ETS 169.15 ZAE 51.60 ETE 174.76 ZAC 80.75 ETC 256.46 CLP 32.28

DLA 22.71RAL 187.98 RAO 6567.4 VEL 11.476 pTH 1.99 VHp 5.349 DpA -2.70 RAp 174.30 ECC 1.1667

L-| TIME |MJ LAT |NJ LONG |NJ RT ASC |NJ AZMTfl IMJ T|NE PO CST TIM 1NJ 2 LAT INJ 2 LONG

2667.30 -28.32 86.74 48.Z7 90.S§ 15 21 9 2267.3 -27.97 78.10

3910.54 -9.17 155.69 41.52 63.09 10 27 10 3610.§ -12.71 148.80

2550.49 -29.80 66.39 46.23 92.50 16 54 7 1950.5 -29.16 54.65

3702.$8 -7.66 139.71 40.82 61.07 11 28 8 $102.6 -11.66 132.98

2226.60 -33.36 38.57 45.85 97.86 18 31 $9 1628.6 -31.93 29.63

3697.24 -4.79 129.84 36.94 56.11 11 59 59 2997.2 -9.21 123.54

MID-COURSE ExECuTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGTI3977.5 SGR 648.5 $63 608.5 ST 4330.2 SR 499.7 SS 569.8

RRT .6159RRF .5938 RTF .9569 CRT .9968 CRS -.7661CST -.7877

SG613992.S R23 .0046 R13 .9§69 LSA 4381.9 MSA 349.1 SSA 39.7

S6113963.2 SG2 510.7 THA 1.64 EL1 4359.7 EL2 39.7 ALF 6.56

LAUe_CH DATE DEC 20 lg¢64 FLIGHT TIME 376.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC C(_iIC

RL 147.17 LAL -.00

RP 206.96 LAp -1.84

RE 329.917 GL 23.49

pLANETOCENTR|C CONIC

C3 10.251 VHL 3.202 DLA

LNCH AZMTH LNCH TIN( L-| TiM( INJ LAT

90.00 14 $4 13 2614.09 -28.23

90.00 9 13 9 3963.85 -7.51

100.00 16 30 32 2503.52 -29.61

100.00 10 19 31 3749.66 -6.30

110.00 18 10 9 2191.87 -33.00

110.00 10 96 24 3634.07 -3.39

DIFFERENTIAL C_RRECT|ONS

TOE 2.2266 TRA 1.8437 TC-ZO.3705 BAU 2.7916

ROE .2699 lIRA .2081 RC3 -.2317 FAU .10995

FOE .3385 FRA 1.6493 FC3-9.2962 BSP 49246

BOE 2.2430 BRA 1.8548 8C320.3716 FSP 1890

DISTANCE 811.489 EARTH TO MARS

LOL 88.15 VL 33.233 GAL -.34 AZL 87.80 HCA 236.80 SMA 189.83 ECC .22480 [NC 2.2003 vl 30.273

LOP 324.93 vP 24.153 GAP -11.93 AZP 91.21 TAL 358.14 TAp 234.94 RCA 147.15 APO 232.50 V2 26.463

-6.06 ZAL 91.36 ZAP 32.27 £T$ 169.19 ZAE 50.76 ETE 174.73 ZAC 81.07 [TC 256.41CLP 31.76

21.59 RAL 189.48 RAD 6567.4 VEL 11.473 PTH 1.99 VHP 5.417 DpA -2.85 RAp 175.04 ECC 1.1687

INJ L_G INJ RT ASC |NJ AZ14TH [NJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

62.95 47.39 92.30 15 41 7 2214.1 -27.61 74.24

158.73 42.57 62.62 10 19 13 3363.9 -11.12 151.92

59.91 47.30 94.32 17 12 15 1903.5 -28.69 51.23

142.33 41.91 60.72 11 22 1 3149.7 -10.15 135.67

35.77 46.62 99.47 16 46 40 1591.9 -31.34 26.93

131.77 40.11 55.96 11 56 58 3034.1 -7.83 125.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT14093.0 SGR 637.3 $G5 584.4 ST 4143.3 SR 495.1 SS §33.9

RRT .5838 RW r .5593 RTF .9568 CRT .9961CRS -.7145 CST -.7395

SG814107.4 R23 .0006 R13 .9569 LSA 4191.3 MSA 358.3 SSA 40.2

S6114097.9 SG2 517.5 TMA 1.51 EL1 4172,5 EL2 46.4 ALF 6.79

LAUNCH DATE DEC ZO 1964

HEL|OCEMTRIC CONIC

RL 147.17 LAL -.DO

RF 206.69 LAP -1.84

RC 32T.742 GL 23.06

FLANETOCEMTRIC CONIC

CS 10.274 VHL 3.205

LMCH AZMTH LNCH TIME

90.00 15 14 7

90.00 9 5 21

100.00 16 A8 A9

100.00 10 13 20

110.00 18 25 32

110.00 10 53 7

FLIGHT TEl4[ $78.00 ARRIVAL DATE JAN 2 1966

OISTANCE 815.682 EARTH TO MARS

LOt. 88.15 VL 33.242 GAL -.51 AZL 67.84 HCA 238.06 SMA 189.98 ECC .22552 INC 2.1641 vl 30.273

LOP $26.20 Vp 24.|73 GAP -12.01AZP 91.16 TAL 357.2| TAp 235.28 RCA 147.1A APO 232.62 V2 26.471

GP -5.90 ZAL 98.14 ZAP 31.74 ETS 169.23 ZAE 49.94 ETE 174.76 ZAC 81.$8 (TC 256.36 ELF 31.24

OLA 20.45 RAL 191.00 RAO 8567.4 VEL 11.474 PTH 1.99 VHp 5.466 DpA -3.02 RAp 175.79 ECC 1.1691

L-I TIME INJ LAT INJ LONG INJ 9T ASC INJ AZMTH INJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG

2764.06 -28.04 79.21 48.52 94.12 16 D 11 2164.1 -27.17 70.65

4014.78 -5,91 161.61 45.71 62.26 10 12 16 3414.8 -9.57 154.86

2458.69 -29.33 56.61 46.39 96.04 17 29 48 1858.7 -28.19 47.99

3795.39 -4.77 144.86 43.09 60.46 11 16 $6 3195.4 -8.67 138.25

2i56.10 -32.57 33.06 47.83 101.02 !9 I 29 1556.1 -30.70 24,34

3670.74 -1.99 133.69 41.36 55.87 11 54 18 3070.7 -6.46 127.45

DIFFERENTIAL EDRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0997 TRA 2.0404 TC-20.4967 BAU 2.8153 _714206.S $GR 627.6 $63 561.2 ST 3950.5 SR 490.7 SS 504.5

ROE .2666 RRA .2044 RE3 -.1693 FAU .10450 RRT .5496 RRF .5239 RTF .9558 CRT .9939 CRS -.6153 CST -.6725

FOE .2434 FRA 1.6687 FC3-6.8069 B_P 49676 S_14222.4 R23 -.0026 R13 .9§58 LSA $995.1MSA 374.1 SSA 40.6

00E 2.1165 9RA 2.0506 9C320.4976 FSP 1814 S6114212.7 SG2 524.1 THA 1.39 EL1 3980.5 EL2 53.8 ALF 7.04

LAUNCH DATE DEC 20 1964 FLIGHT TIME 380.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CCN|C DISTANCE 820.274 EARTH TO MARS

RL 147.17 LAL -.00 LOt. 86.13 VL 33.250 GAL -.69 AZL 87.87 HCA 239.33 SMA 190.13 ECC .22628 INC 2.1290 vl 30.273

RP 206.84 LAp -1.83 LOP 327.46 VP 24.192 GAP -12.06 AZP 91.09 TAL 366.27 TAp 236.60 RCA |47.11 APO 233.16 V2 26.477

RC 328.562 _ 22.61 GAP -5.75 ZAL 94.94 ZAp 31.25 ETS 169.27 ZN[ 49.13 ETE 174.72 ZAC 81.70 ETC 256. $2 CLP 30.74

PLANET_ENTRIC CONIC

CS 10.318 VHL 3.212 OLA 19.29 RAL 192.53 RAG 6567.4 VEL 11.476 PTH 1.99 VHP 5.555 DpA -3.20 RAp 176.54 ECC 1.1698

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 36 17 2716.59 -27.76 75.76 49.68 95.82 16 18 34 2116.6 -26.66 67.27

90.00 8 58 23 4063.96 -4,34 164.38 44.94 61.99 10 6 ? 3464.0 -8.05 157.67

100.00 17 8 36 2415.66 -28.96 53.46 49.52 97.66 17 46 51 1815.7 -27.62 44.92

100.00 10 7 46 3840.12 -3.26 147.33 44,34 60.27 11 11 46 3240.1 -7.20 140.75

110.00 18 40 43 2121.22 -32.08 50.46 48.88 102.49 19 16 4 1521.2 -30.06 21.85

110.00 10 50 8 3707.34 -.59 135.60 42.68 55.82 11 51 59 3107.S -S.OT 129.38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9731TRA 2.2449 TC-20.5768 BAU 2.8387 SGT14323.5 SGR 620.1 SG3 538.6 ST $763.5 SR 488.2 SS 487.5

ROE .2668 RRA .2063 RC3 -.1489 FAU .09g21 RRT .5158 RRF .4894 RTF .g§53 CRT .9894 CRS -.5140 CST -.6130

FOE .1692 FRA 1.6671 FC3-8.3248 BSP 50151 $GB14336.9 R23 -.0044 R13 .9653 LSA 3806.2 MSA 388.8 $SA 41.0

BD( 1.990g ORA 2.2546 0CS20.5794 FSP 1745 S6114327.0 S&2 531.2 THA 1.28 EL1 $794.4 EL2 70.3 ALF 7.$2
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 20 1964 FLIGHT TIME 382.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC CO_iIC OISTANCE 624.664 EARTH TO MARS

RL 147.17 LAL -.QO LOt. 88.15 VL 33.259 GAL -.87 A ZL 87.91 HCA 240.60 SMA 190.29 ECC .22708 INC 2.0947 vl 30.273

RP 208.79 LAP -1.82 LOP 328.73 VP 24.210 GAP -12.18 AZP 91.03 TAL 355.32 TAp 235.92 RCA 147.08 APO 233.50 V2 26.483

RC 329.378 GL 22.18 GP -5.81 ZAL 98.77 ZAp 30.72 ET8 169.30 ZAE 48.32 ATE 174.72 ZAC 82.00 ETC 256.27 CLP 30.26

PLANETOCENTRIC CONIC

C3 10.384 VHL 3.222 DLA 18.12 RAL 194.07 RAD 6567.4 VEL 11.479 pTH 2.00 VHp 5.626 DpA -3.40 RAp 177.31ECC 1.1709

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 15 51 50 2671.28 -27.40 72.49 50.87 97.42 16 36 21 2071.3 -26.09 64.07

90.00 8 52 6 4111.67 -2.80 187.06 46.24 61.81 10 O 38 3511.9 -6.55 160.39

100.00 17 23 58 2374.28 -28.57 50.45 50.68 99.19 18 3 30 1774.3 -27.00 42.00

100.00 10 2 41 3684.10 -1.77 148.75 43.67 60.16 11 7 25 3284.1 -5.73 145.20

110.00 18 55 41 2087.22 -31.33 27.95 49.98 103.89 19 30 28 1487.2 -29.32 19.45

110.00 10 _Y 25 5743.93 .81 137.51 44.06 55.83 11 49 49 5143.9 -3.68 151.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6418 TRA 2.4362 TC-20.6180 BAU 2.8823 SGT14436.3 8GR 613.4 SG3 316.4 ST 3§73.4 8R 486.2 85 476.7

ROE .2838 RRA .2038 RC3 -.110§ FAU .09412 RRT .4813 RRF .4336 RTF .954§ CRT .9818 CRS -.3955 CST -.5468

FOE .0929 FRA 1.7011 FC3-7.8466 BSP 50558 SG814449.3 R23 -.0073 R13 .9545 LSA 3616.3 MSA 407.2 SSA 41.1

80E 1.8608 BRA 2.4848 6C320.8183 FSP 1668 S8114459.3 882 337.6 THA 1.17 ELI 3607.1 ELI 91.6 ALF 7.61

LAUNCH DATE DEC 20 1984 FLIGHT TIME 384.00 ARRIVAL DATE JAN 8 1966

HELIOCENTRIC C(_41C D|STANCE 829.051 EARTH TO MARS

RL 147.17 LAL -.00 LOt. 88.13 VL 33.287 GAL -1.0§ AZL 87.94 HCA 241.87 SNA 190.44 ECC .22793 INC 2.0613 vl 30.273

RP 206.73 LAp -1.82 LOP 330.00 VP 24.227 GAP -12.24 A ZP 90.97 TAL 354.36 TAp 236.23 RCA 147.03 APO 233.85 v2 26.488

RC 330.190 GL 21.70 GP -5.48 ZAL 98.62 ZAp 30.23 ET$ 169.35 ZAE 47.53 ETA 174.72 2AC 82.31ETC 256.23 CLP 29.78

PLANETOCENTRIC CONIC

C3 10,473 VHL 3,238 DLA 18.94 RAL 195.81RAD 6387.4 VEL 11,483 PTH 2,00 VHp 3,697 OpA -3.60 RAp 178.08 ECC 1.1724

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 9 32 2627.83 -26.98

90.00 8 46 23 4138.76 -1.29

lOO.O0 17 40 33 2334.34 -28.10

100.00 9 38 3 3927.50 -.30

110.00 19 10 27 2034.06 -30.99

110.00 10 44 57 3780.55 2.21

DIFFERENTIAL C.ORRECTION8

TOE 1.7083 TRA 2.6753 TC-20.6068 BAU 2.8833

ROE .2663 RRA .20§8 RC3 -.0734 FAU .08900

FOE .0233 FflA 1.7i15 FC3-7.3§68 BSP 51005

BOA 1.7289 BRA 2.6853 BC320.6067 FSP 1600

INJ lONG INJ RT ASC INJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT 1NJ 2 LONG

69.38 52.10 g8.93 16 53 39 2027.9 -23.47 61.04

169.66 47.62 61.71 9 33 42 3338.8 -3.06 163.03

47.58 51.89 100.84 18 19 47 1734.3 -26.35 39.21

132.13 47.07 60.11 11 3 30 3327.3 -4.28 143.60

25.53 51.13 105.21 19 44 41 1434.1 -28.59 17.15

139.42 43.50 35.88 11 47 58 3180.5 -2.28 133.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14544.9 SGR 608.0 SG3 494.1 ST 3393.2 SR 485.1 S8 473.5

RRT .4462 RRF .4178 RTF .9333 CRT .9697 CRS -.2732 CST -.4885

S881433T.6 R23 -.0093 RI3 .9335 LSA 3433.3 NSA 427.6 $SA 41.1

$0114347.3 SG2 544.0 THA 1.07 EL1 3425.7 ELI 117.4 ALF 7.90

LAUNCH OATE DEC 20 1964 FLIGHT TIME 366.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC CONIC DISTANCE 833.436 EARTH TO MAR $

RL 147.17 LAL -.00 LOL 86.13 VL 33.276 GAL -1.23 AZL 87.97 HCA 243.13 8MA 190.60 ECC .22883 INC 2.0286 vl 30.273

RP 206.71 LAp -1.81 LOP 331.27 VP 24.243 GAP -12.32 AZp 90.92 TAL 333.38 TAp 236.52 RCA 146.98 Apo 234.22 V2 26.492

RC 331.000 GL 21.22 GP -§.33 ZAL 100.49 ZAP 29.75 ETS 169.33 ZAE 46.75 ETE 174.71 ZAC 82.61ETC 236.18 CLP 29.31

PLAN(TOCENTRIC CONIC

C3 10.387 VML 3.254 OLA 13.73 RAL 197.16 RAD 6367.4 VEL 11.488 PTH 2.00 VHP 3.770 OPA -3.82 RAp 178.86 (CC 1.1742

LNCH AZMTH LMCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 16 27 26 2586.11 -28.51 68.42 33.37 100.34 17 10 32 1986.1 -24.81 58.16

90.00 8 41 9 4204.87 .20 172.25 49.07 61.68 9 31 14 3604.9 -3.39 165.62

100.00 17 37 28 2293.74 -27.§9 44.82 33.13 102.00 18 33 44 1693.7 -25.65 36.56

100.00 9 33 47 3970.47 1.15 134.49 48.34 60.13 10 39 38 3370.5 -2.83 147.96

110.00 19 23 2 2021.73 -30.39 23.21 32.32 106.47 19 38 44 1421.8 -27.83 14.94

110.00 10 42 43 3817.22 3.61 141.33 47.01 53.98 11 46 20 3217.2 -.88 135.13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3730 TRA 2.9023 TC-20.§477 BAU 2.9083 SGT14651.5 8GR 603.3 883 472.1 ST 3220.4 8R 464.6 $S 476.6

ROE .2676 RRA .2036 RE3 -.0382 FAU .08395 RflT .4111 RRF .3814 RTF .9321 CRT .9518 CRS -.1317 CST -.4364

FOE -.0467 FRA 1.7189 FC3-6.8633 BSP 31474 S8814663.9 R23 -.0116 RI3 .9321 LSA 3260.0 MSA 431.9 SSA 41.0

BOA 1.3956 8RA 2.9097 6C320.3477 FSP 1534 S8114653.6 382 550.1 THA .97 EL1 3253.4 EL2 147.1 ALF 8.17

LAUNCH DATE DEC 20 1964 FLIGHT TIM( 388.00 ARRIVAL DATE JAN 12 1966

HELIOCENTRIC C._NIC OISTANCE 837.818

RL 147.17 LAL -.00 LOL 88.13 VL 33.283 GAL -1.42 AZL 88.00 HCA 244.40 SMA

RP 206.89 LAp -1.80 LOP 332.54 VP 24.238 GAp -12.40 AZP 90.86 TAL 332.40 TAp

RC 331.806 GL 20.73 GP -5.22 ZAL 102.38 ZAP 29.28 ET$ 169.37 ZAE 45.98 ETE

PLAN[TOCENTRIC CONIC

C3 10.726 VHL 3.273 OLA 14.33 RAL 198.70 RAD 6567.4 VEL 11.494 pTH 2.00 VHP

LNCN AZ34TH LNCH TIME L-I TIME 1NJ LAT

90.00 16 44 36 2343.92 -2§.99

90.00 8 36 20 4230.36 1.66

100.00 18 13 45 2258.43 -27.03

100.00 9 49 32 4013.08 2.60

110.00 19 39 26 1990.31 -29.76

110.00 10 40 40 3833.97 3.00

DIFFERENTIAL CORRECTIONS

TOE 1.4330 TRA 3.1333 TC-20.4479 BAU 2.9321

ROE .2699 RRA .2049 RC3 -.0033 FAU .07911

FOE -.1038 FRA 1.7218 FC3-6.3836 BSP 31886

BOA 1.4601 BRA 3.1420 0C320.4479 FSP 1467

EARTH TO MARS

190.76 ECC .22978 |NC 1.9966 vl 30.273

236.80 RCA 146.93 APO 234.39 V2 26.494

174.70 ZAC 82.90 ETC 256.14 CLP 28.86

3.843 DpA -4.03 RAp 179.65 ECC 1.1765

INJ LONG INJ RT AgC INJ AZMTH [NJ T]ME PO CST TIM INJ 2 LAT INJ 2 LONG

63.39 34.68 101.66 17 27 2 1945.9 -24.12 55.42

174.79 50.39 61.73 9 47 10 3630.4 -2.13 168.16

42.19 54.42 103.28 18 31 23 1638.4 -24.93 34.02

136.83 50.08 60.21 10 56 43 3413.1 -1.39 150.30

20.97 53.57 107.63 20 12 36 1390.3 -27.06 12.83

143.26 48.58 56.14 11 44 34 3234.0 .32 137.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

88T14758.1 $GR 600.1SG3 450.7 ST 3058.4 SR 483.1 Ss 484.3

RRT .3761RRF .34§4 RTF .9508 CRT .9263 CR$ -.0386 CST -.4027

SG814770.3 R23 -.0137 R13 .9308 LSA 3097.4 MSA 477.7 8SA 40.7

SG114759.8 SG2 556.0 THA .88 EL1 3091.4 EL2 180.8 ALF 8.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE OEC 20 1964 FLIGHT TIME 390.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 208.68 LAP -1.79

RC 332.609 ;L 20.23

PLANETOCENTRIC CONIC

C3 10.891VHL 3.300

LNCH AZNTN LNCN TIME

90.00 17 I 24

go.o0 8 31 52

100.00 18 29 43

100.00 9 46 14

110.00 19 53 39

110.00 10 38 48

OIFFERENTIAL CGNRECTIONS

TO( 1,2962 TRA 3.3790 TC-Z0.2957 8AU 2.9551

ROE .2729 RRA .2039 RC3 .0255 FAU .07433

FOE -.1594 FRA 1.72L_2 FC3-$.9096 DSlP 52320

DOE 1.3246 BRA 3.3841 9C320.2957 FSP 1399

DISTANCE 842.196 EARTH TO MARS

LOL 88.15 VL 33,293 GAL -1.61 AZL 80.03 MCA 245.8? SldA 190.91ECC .23077 INC 1.9654 vl 30.2?3

LOP 333.81VP 24.272 GAP -12.49 AZP 90.81TAL 351.40 TAp 237.07 RCA 146.86 APO 234.97 VZ 26.496

;p -5.11ZAL 104.27 ZkP 28.83 ET8 169.39 ZAE 45.22 ETE 174.70 ZAC 83.20 ETC 236.10 CLP 28.41

DLA 13.35 RAL 200.25 RAD 6567.4 VEL 11,501PTH 2.00 VHp 5.917 DpA -4.28 RAp 180.45 ECC 1.1792

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2507.18 -25.43 60.90 56.03 102.90 17 43 It 1907.2 -23.40 52.81

4295.34 3.11 177.30 52.18 61.84 9 43 28 3695.3 -.68 170.67

2222.35 -26.44 39.ST 55.76 104.48 19 6 45 1622.4 -24.19 31.59

4055.40 4.03 159.16 51.67 60.36 10 53 50 3455.4 .05 152.63

1959.74 -29.11 16.83 54.86 108.77 20 26 18 1359.7 -26.27 10.80

3890.76 6.40 145.20 50.21 56.35 11 43 39 3290.8 1.93 138.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATI(_i ACCURACY

S&T14880.8 SGR 597.6 SG3 429.7 ST 2914.7 SR 486.3 Ss 495.7

RRT .3415 RRF .3099 RTF .9491 CRT .8915 CRS .0649 CST -.3061

$4;814872.8 fl23 -.0197 fl13 .9491 LSA 2953.0 NSA 506.0 SSA 40.2

$¢,114862.2 S;2 561.6 THA .79 EL1 2947.0 EL2 217.9 ALF 8.51

LAUNCH DATE DEC 20 1964 FLIGHT TIME 392.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 206.67 LAp -1.78

RC 333.409 GL 19.73

PLANETOCENTRIC COMIC

C3 11.084 VHL 3.329

LNCH AZMTH LNCH TIM(

90.00 17 IT 51

90.00 6 27 44

100.00 16 45 24

100,00 9 42 52

110.00 Lq) T 40

110.00 10 37 6

OIFFERENTIAL C_RRECTION$

TDE 1.1575 TRA 3.6276 TC-20.0971 BAU 2.9781

ROE .2769 RRA .2024 RC3 .0542 FAU .08966

FDE -.2093 FflA 1.7179 FC3-S.4406 88P 52768

80( 1.1902 BRA 3.6333 8C320.097Z FSIP 1337

DISTANCE 646.569 EARTH TO MARS

LOt. 88.15 VL 33.302 GAL -1.81AZL 88.07 HCA 246.94 $44A 191.07 ECC .23182 INC 1.9347 vl 30.273

LOP 335.08 VP 24,285 GAP -12.57 AZP 90.76 TAL 350.38 TAp 237.33 RCA 146.78 APO 235.37 v2 26.497

6P -4.99 ZAL 109.17 ZAP 28.39 ETS 169.41Z_ME 44.47 ETE 174.69 ZAC 83.49 ETC 236.06 CLP 27.97

DLA 12.15 RAL 201.80 RAD 6567.4 Vl£L 11.510 pTH 2.00 VHp 5.993 DpA -4.53 RAp 181.25 ECC 1.1824

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2469.94 -24.83 58.32 57.43 104.06 17 39 1 1869.8 -22.66 50.33

4339.90 4.94 179.20 53.82 62.02 9 40 4 3739.9 .76 173.16

2187.48 -25.82 37.26 57.13 105.60 19 21 52 1587.5 -23.43 29.28

40t)7.49 5.44 161.48 53.53 60.56 10 51 10 3497.3 1.48 154.94

1930.07 -28.44 16.78 56.20 109.82 20 39 50 1330.1 -25.47 8.86

3927.66 7.76 147.16 5|.69 56.61 11 42 34 3327.7 3.34 140.89

MID-COURSE ExECuTION ACCURACY ORBIT OETERM|HATION ACCURACY

SGT14990.7 SGR 599.0 SG3 408.9 ST 2792.6 SR 468.5 Ss 508.2

RRT .5075 RRF .2791RTF .9474 CRT .8458 CRS .1543 CST -.3895

54",814972.8 R23 -.0175 R13 .9474 LSA 2830.1MSA 554.2 8SA 39.6

S6114961.8 SG2 567.1 THA .70 EL1 2823.4 EL2 257.7 ALF 8.48

LAUNCH DATE DEC 20 1984 FLIGHT TIME 394.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 206.67 LAp -1.77

RC 354.204 GL 19.21

PLANETOCENTRiC CONIC

C3 11.306 VNL 3.362

LNCH AZMTH LNCH TIME

90.00 17 33 59

90.00 8 23 54

100.00 19 0 49

!00.00 9 39 43

110.00 20 21 29

110.00 10 35 33

DIFFERENTIAL CORRECTIONS

TOE 1.0149 TRA 3.8836 TC-19.8650 BAU 3.0027

ROE .2813 RRA .2005 RC3 .0803 FAU .06516

FOE -.2547 FRA 1.70_2 FC3-4.9891 9_P 33168

DOE 1.0532 BRA 3.8888 8C319.8652 FSP 1274

DISTANCE 830.938 EARTH TO MARS

LOL 88.15 YL 33.311 GAL -2.00 AZL 88.10 HCA 248.21 SMA 191.23 ECC .23293 INC 1.9046 vl 30.273

LOP 336.35 Vp 24.298 GAP -12.66 AZP 90.71 TAL 349.36 TAp 237.57 RCA 146.69 APO 235.78 V2 26.497

GP -4.89 ZAL 108.07 ZAP 27.95 ET$ 189.42 ZAE 43.73 ETE 174.67 ZAC 83.78 ETC 236.03 CLP 27.53

DLA 10.93 RAL 203.34 RAD 6567.4 VEL 11.519 PTH 2.01 VHP 6.069 DpA -4.78 RAp 182.06 ECC 1.1861

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2433.84 -24.21 55.87 58.86 105.15 18 14 33 1633.8 -21.90 47.96

4384.08 5.95 182.28 55.53 62.26 9 36 58 3764.1 2.19 175.$2

2133.80 -25.19 34.96 58.56 106.65 19 36 42 1553.8 -22.67 27.07

4139.36 6.83 !G3.8! 55,05 60,83 10 48 44 3539.4 2.89 137.24

1901.32 -27.76 14.82 57.58 110.80 20 53 11 1301.3 -24.68 7.00

3964.60 9.16 149.13 53.83 56.92 11 41 38 3364.6 4.74 142.83

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

56T15062.8 SGR 595.0 SG3 388.8 ST 2690.8 SR 490.9 8S 521.9

RRT .2739 RRF .2401RTF .9453 CRT .7873 CRS .2362 CST -.4066

SG915074.6 RZ3 -.0198 R13 .9455 LSA 2726.7 MSA 563.3 SSA 38.8

S6115063.7 SG2 572.2 THA .62 EL1 2718.7 EL2 299.5 ALF 8.27

LAUe4CH DATE DEC 20 1964 FLIGHT TIME 396.00 ARRIVAL DATE JAN 20 1966

HELIOCENTRIC C(_4IC

RL 147.17 LAL -.00

RP 206.68 LAP -1.78

_C 334.996 GL 18.69

PLANI[TOCENTRIC CONIC

C3 11.559 VHL 3.400

LNCH AZMTH LNCH TIME

90.00 17 49 48

90.00 8 20 19

100.00 19 15 57

100.00 9 36 51

110.00 20 35 7

110.00 10 34 9

DIFFERENTIAL CORRECTIONS

TDE .8746 TRA 4.1493 TC-19.5793 BAU 3.0256

RDE .2870 RRA .1982 RC3 .1046 FAU .06063

FOE -.2942 FflA 1.6970 FC3-4.5411 BSIP 53623

80E .9204 BRA 4.1540 8C319.5796 FSP 1212

DISTANCE 855.301 EARTH TO MARS

LOL 68.15 VL 33.319 GAL -2.21AZL 08.12 HCA 249.48 SMA 191.39 ECC .23409 INC 1.8751 Vl 30.273

LOP 337.62 VP 24.307 GAP -12.75 AZP 90.66 TAL 348.33 TAp 237.80 RCA 146.59 APO 236.20 V2 26.493

GP -4.78 ZAL 109.97 ZAP 27.52 ETS 169.44 Zk( 43.00 ETE 174.66 ZAC 84.06 ETC 256.00 CLP 27.13

DLA 9.76 RAL 204.87 RAD 6567.4 V(L 11.530 pTH 2.01VHp 6.147 DpA -5.03 RAp 182.88 ECC 1.1902

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2399.16 -23.58 53.52 60.34 106.15 18 29 47 1799.2 -21.14 45.70

4427.94 7.33 184.76 37.50 62.57 9 34 6 3827.9 3.60 178.07

2121.30 -24.54 32.77 60.02 107.63 19 51 18 1521.3 -21.89 24.97

4181.03 8.21 166.13 56.82 61.16 10 46 32 3581.0 4.30 159.53

1873.53 -27.07 12.95 59.01 111.71 21 6 21 1273.5 -23.88 5.24

4001.56 10.53 151.12 55.42 57.29 11 40 51 3401.6 6.14 144.77

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15157.7 SGR 594.8 863 368.6 ST 2619.7 SR 494.2 SS 534.3

RRT .2408 RRF .2065 RTF .9428 CRT .7171CRS .3046 CST -.4399

$G913169.4 R23 -.0214 R13 .g428 LSA 2654.0 MSA 589.4 SSA 38.0

SG115158.4 SG2 577.3 THA .54 ELI 2644.0 EL2 341.3 ALF ?.84

2299



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAgNCH DATE DEC 20 1964 FLIGHT TIME 398.00 ARRIVAL _ATE JAN 22 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 206.70 LAP -1.74

RC 335.784 GL 18.16

PLANETOCENTRIC CONIC

C3 11.64] VHL 5.441

LNCM AZMTH LNCH TIME

90.00 18 5 19

90.00 8 16 57

100.00 19 30 49

100.00 9 34 8

110.00 20 48 33

110.00 10 32 53

DIFFERENTIAL CORRECTIONS

TOE .7315 TRA 4.4210 TC-19.2671BAu 3.0506

RDE .2931RRA .1954 RC3 .1263 FAU .05627

FDE -.3312 FRA 1.6806 FC3-4.1137 BSP 54015

BDE .7880 BRA 4.4254 BC319.2675 FSP 1152

OISTANCE 859.659 EARTH TO MARS

LOL 88.15 VL 35.328 GAL -2.41 AZL 88.15 HCA 250.75 SMA 191.55 ECC .23531 INC 1.8460 vl 30.273

LOP 338.89 VP 24.316 GAp -12.84 AZP 90.61TAL 347.28 TAp 258.02 RCA 146.48 kPO 236.63 V2 26.493

GP -4.69 ZAL 111.86 ZAP 27.10 ETS 169.45 ZAE 42.28 ETE 174.64 ZAC 84.35 ETC 255.96 CLP 26.73

DLA 8.58 RAL 206.59 RAD 6567.5 VEL 11.545 pTH 2.01VHp 6.226 DpA -5.32 RAP 183.70 ECC 1.1949

L-[ TIME INJ LAT INJ Lc_Ig INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2365.78 -22.93 51.29 61.86 107.09 18 44 44 1765.8 -20.37 43.55

4471.48 8.69 187.24 59.12 62.94 9 31 29 3871.5 4.99 180.52

2090.00 -25.87 30.68 61.53 108.54 20 5 39 1490.0 -21.12 22.97

4222.50 9.56 168.47 58.65 61.54 10 44 30 3622.5 5.69 161.82

1846.72 -26.39 11.17 60.49 112.56 21 19 20 1246.7 -23.10 3.55

4038.54 11.88 153.13 57.27 57.71 11AO 12 3438.5 7.53 146.73

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8G715256.1 8GR 595.0 SG3 349.1 ST 2574.6 SR 497.9 SS 546.4

RRT .2083 RRF .1730 RTF .9399 CRT .6348 CR6 .3667 CST -.4811

S6815267.7 R23 -.0236 R13 .9399 LSA 2607.2 MSA 613.3 SSA 37.0

86115256.6 SG2 581.9 THA .47 EL1 2594.3 EL2 381.8 ALF 7.16

LAUNCH DATE DEC 20 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC CONIC DISTANCE 864.010 EARTH

RL 147.17 LAL -.00 LOt. 88.15 VL 33.337 GAL -2.62 AZL 88.18 HCA 252.02 SMA 191.71 ECC .23659 INC

RP 206.73 LAp -1.73 LOP 340.16 VP 24.324 GAP -12.94 AZP 90.56 TAL 346.22 TAp 238.23 RCA 146.36 APO

RC 336.367 GL 17.63 GP -4.59 ZAL 113.74 ZAp 26.70 ETS 169.45 ZAE 41.57 ETE 174.63 ZAC 84.63 ETC

PLANETOCENTRIC CONIC

C3 12.161VHL 3.487 DLA 7.40 RAL 207.91RAD 6567.5 VEL 11.556 PTH 2.02 VHp 6.305 DpA -5.60 RAp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 20 32 2333.70 -22.27 49.17 63.42 107.96 18 59 26

90.00 8 13 49 4514.73 10.01 189.73 60.99 63.37 9 29 4

100.00 19 45 26 2059.89 -23.21 28.69 63.08 109.39 20 19 46

100.00 9 31 36 4263.77 10.89 170.81 60.53 61.99 10 42 40

110.00 21 1 47 1820.95 -25.70 9.48 62.00 113.35 21 _2 8

110.00 lO 31 44 4075.50 13.22 155.16 59.16 58.18 11 39 40

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .5894 TRA 4.7006 TC-18.9176 8AU 3.0757 8GT15351.8 8GR 595.8 SG3 330.2

ROE .3001RRA .1923 RC3 .1456 FAU .05208 RRT .1771RRF .1407 RTF .9368

FDE -.3624 FRA 1.6604 FC3-3.7073 BSp 54402 SGB15363.3 R23 -.0258 R13 .9367

BOE .6614 BRA 4.7046 8C318.9182 FSP 1093 S6115352.1 662 586.4 THA .39

TO MARS

1.8174 V1 30.273

237.07 V2 26.490

255.94 CLP 26.53

184.54 ECC 1.ZOO1

PO CST TIM INJ Z LAT INJ 2 LONG

1733.7 -19.61 41.51

3914.7 6.36 182.95

1459.9 -20.35 21.06

3663.8 7.06 164.12

1220.9 -22.32 1.95

3475.5 8.91 148.70

ORBIT DETERMINATION ACCURACY

ST 2559.9 SR 502.3 SS 556.0

CRT .5441 CRS .4192 CST -.5291

LSA 2591.3 NSA 631.5 SSA 56.0

EL1 2574.9 EL2 419.0 ALF 6.26

LAUNCH OAYE DEC 20 1964 FLIGHT TIME 402.00 ARRIVAL OATE JAN 26 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 206.77 LAP -1.71

RC 337.346 GL 17.09

PLAME TOCENTR IC CONIC

C] 12.514 VHL 3.538

LNCH AZNTH LNCH TIME

90.00 16 35 28

90.00 8 10 52

100.00 19 59 47

100.00 9 29 15

II0.00 21 14 48

110.00 10 30 42

DIFFERENTIAL CORRECTIONS

TOE .4479 TRA 4.9893 TC-18.5327 BAU 3.1006

RDE .3078 RRA .1887 RC3 .1629 FAU .04788

FOE -.3895 FRA 1.6359 FC3-3.3127 BSP 54798

BDE .5435 BRA 4.9928 8C318.5334 FSP 1034

DISTANCE 868.353 EARTH TO MARS

LOL 88.15 VL 53.346 GAL -2.84 AZL 88.21HCA 253.28 SMA 191.88 ECC .23793 INC 1.7892 vl 30.273

LOP ]41.43 VP 24.332 GAP -13.04 AZP 90.51 TAL 345.15 TAp 238.43 RCA 146,22 Apo 237.53 V2 26.485

GP -4.50 ZAL 115.62 ZAp 26.30 ETS 169.46 ZAE 40.87 ETE 174.61 ZAC 84.91ETC 255.91 CLP 25.94

DLA 6.24 RAL 209.41RAD 6567.5 VEL 11.572 PTH 2.02 VHp 6.386 DpA -5.88 RAp 185.37 ECC 1.2059

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2302.90 -21.61 47.15 65.02 108.76 19 13 51 170Z.9 -18.65 39.57

4557.68 11.31 192.21 62.92 63.87 9 26 50 3957.7 7.71 185.39

2030.98 -22.54 26.80 64.66 110.17 20 33 38 1431.0 -19.59 19.25

4304.84 12.20 173.17 62.46 62.50 10 40 59 3704.8 8.42 166.41

1796.17 -25.02 7.87 63.56 114.09 21 44 45 1196.2 -21.56 .44

4112.41 14.53 157.21 61.11 58.71 11 39 15 3512.4 10.28 150.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8g715444.4 8gR 597.0 SG3 311.5 ST 2574.6 SR 507.1 SS 563.3

RRT .1465 RRF .1092 RTF .9329 CRT .4484 CRS .4655 CST -.5783

SG815456.0 R23 -.0279 R13 .9329 LSA 2605.1MSA 644.2 SSA 34.9

6g115444.7 SG2 590.6 THA .32 EL1 2584.9 EL2 451.4 ALF 5.21

LAUNCH DATE DEC 20 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 28 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 206.81 LAP -1.70

RC 358.120 gL 16.56

PLANETOCENTRIC CONIC

C3 12.904 VHL 3.592

LNCH AZMTM LNCH TIME

90.00 18 50 7

90.00 8 8 6

100.O0 20 15 52

100.00 9 27 2

110.00 21 27 37

110.00 10 29 47

DIFFERENTIAL CORRECTIONS

TOE .3071 TRA 5.2856 TC-18.1204 BAU 3.1261

RDE .3163 RRA .184T RC3 .1779 FAU .04383

FOE -.4128 FRA 1,6076 FC3-2.9407 BSP 55204

8DE .4408 BRA 5.2889 BC318.1212 FSP 976

DISTANCE 872.689 EARTH

LO(. 88.15 9L 33.354 GAL -3.06 AZL 88.24 HCA 254.55 SNA 192.04 ECC .23934 INC

LOP 342.70 Vp 24.338 GAp -13.14 AZP 90.47 TAL 344.07 TAp 238.62 RCA 146.08 APO

GP -4.42 ZAL 117.47 ZAP 25.92 ETS 169.46 ZAE 40.17 ETE 174.59 ZAC 85.19 ETC

TO MARS

1.7614 V1 30.273

238.00 V2 26.480

255.89 CLP 25,56

DLA 5.10 RAL 210.90 RAD 6567.5 VEL 11.588 pTH 2.03 VHp 6.468 DpA -6.17 RAp 186.22 ECC 1.2124

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2273.39 -20.95 45.24 66.66 109.50 19 28 1 1673.4 -18.10 37.73

4600.33 12.58 194.70 64.89 64.42 9 24 46 4000.3 9.04 187.82

2005.28 -21.88 25.01 66.29 110.89 20 47 15 1403.3 -18.84 17.53

4345.68 13.47 175.53 64.45 63.06 10 39 28 3745.7 9.75 168.72

1772.47 -24.36 6.35 65.16 114.76 21 57 9 1172.5 -20.81 359.00

4149.25 15.82 159.28 63.11 59.30 11 38 56 3549.2 11.63 152.68

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

5g715535.7 8GR 598.6 SG3 293.3 ST 2615.4 SR 512.2 SS 568.3

RRT .1169 RRF .0784 RTF .9285 CRT .3515 CRS .5066 CST -.6254

S6815547.3 R23 -.0305 R13 .9285 LSA 2645.7 MSA 651.6 SSA ]3.8

S6115535.9 SG2 594.5 THA .26 ELI 2621.8 EL2 476.3 ALF 4.07

2300



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 20 1984 FLIGHT TIME 406.00 ARRIVAL DATE JAN 30 1966

MELIOC(NTR]C CONIC

RL 147.17 LAL -.00

RP 208.87 LAp -1.68

RC 338.890 GL 18.02

PLANETOCENTR]C CON]C

C3 13.333 VHL 3.851

LNCH AZNTH LNCH TiME

90.00 19 4 30

90.00 8 5 29

100.00 20 27 42

100.00 9 24 58

110.90 21 40 12

110.00 10 28 87

DXFFERENT]AL CORRECTIONS

TOE .1GSS TRA 3.5890 TC-17.6858 8AU 3.1526

ROE .3254 RRA .1803 RC3 .1908 FAU .03986

FOE -.4325 FRA 1.5752 FC3-2.5883 BSP 35559

BDE .3651BRA 3.5919 8C317.6869 FSP 920

OISTANCE 877.016 EARTH TO MARS

LOL 88.15 VL 33.363 GAL -3.28 AZL 88._7 HCA 255.82 SMA 192.20 ECC .24082 INC 1.7339 Vl 30.273

LOP 343.96 vp 24.343 GAp -13.24 AZp 90.43 TAL 342.97 TAp 238.79 RCA 145.91 ApO 238.49 V2 26.474

GP -4.33 ZAL 119.31 ZAP 25.54 ET8 169.46 ZAE 39.49 ETE 174.56 ZAC 85.47 ETC 255.87 CLp 25.19

DLA 3.97 RAL 212.37 RAD 6567.5 V[L 11.607 pTH 2.03 VHp 6.552 DpA -6.47 RAp 187.07 ECC 1.2194

L-i TiME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN ]NJ Z LAT ]NJ 2 LONG

2245.16 -20.30 43.43 68.33 110.18 19 41 55 1645.2 -17.37 33.98

4642.68 13.81 197.21 66.92 65.03 9 22 52 4042.7 10.35 190.26

1976.80 -21.25 23.31 67.95 111.56 21 0 39 1376.8 -18.11 13.90

4386.28 14.71 177.91 66.48 63.68 10 38 5 3786.3 11.05 171.02

1749.86 -23.70 4.92 66.79 115.38 22 9 22 1149.9 -20.09 337.64

4185.98 17.09 161.38 65.15 59.93 11 38 43 3588.0 12.96 154.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15625.7 SGR 600.5 SG3 275.6 ST 2678.3 SR 517.6 SS 570.7

RRT .0881 RRF .0485 RTF .9234 CRT .2563 CRS .3433 CST -.6689

SG815637.2 R23 -.0331 R13 .9234 LSA 2708.8 MSA 654.1 SSA 32.8

S6115625.8 SG2 598.1THA .19 ELI 2681.7 EL2 499.7 ALF 2.94

LAUNCH DATE DEC 20 1964 FLIGHT TINS 408.00 ARRIVAL DATE FEB 1 1966

H(LIOCENTR]C CONIC

RL 147.17 LAL -.00

RP 206.93 LAP -1.66

RC 339.637 GL 15.49

PLANETO(ENTR]C CON]C

C3 18.802 VML 3.713

LNCH AZMTH LNCH TIME

90.00 19 18 30

90.00 8 3 2

100.00 20 41 16

100.00 9 28 2

110.00 21 32 35

110.00 10 28 13

DIFFERENT] AL CORRECTION9

TOE .0250 TRA S.9017 TC-17.2300 BAU 3.1795

RDE .3352 RRA .1755 RCS .2017 FAU .03597

FOE -.4484 FRA 1.5387 FC3-2.2564 BSP 53926

BDE .3362 8RA 5.9043 BC317.2312 FSP 864

DISTANCE 881.334 EARTH TO MARS

L04. 88.15 VL 33.372 GAL -3.51 AZL 88.29 HCA 257.08 SMA 192.36 ECC .24237 INC 1.7067 vl 30.273

LOP 343.23 VP 24.347 GAP -13.33 AZP 90.38 TAL 341.87 TAp 238.95 RCA 145.74 APO 238.99 V2 26.466

GP -4.23 ZAL 121.12 2Ap 25.17 ETS 169.46 ZN[ 38.81ETE 174.54 ZAC 85.75 ETC 255.85 CLP 24.83

DLA 2.86 RAL 213.83 RAD 6567.5 VEL 11.627 PTH 2.04 VHp 6.636 DpA -6.78 RAp 187.93 ECC 1.2271

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM ]NJ 2 LAT INJ 2 LONG

2218.21 -19.66 41.71 70.03 310.80 19 55 34 1618.2 -16.65 34.32

4684.72 15.01 199.72 58.99 65.70 9 21 7 4084.7 11.60 192.69

1951.53 -20.59 21.71 69.64 112.17 21 13 48 1351.5 -17.40 14.37

4426.63 15.91 180.30 68.53 64.36 10 36 49 3826.6 12.33 173.34

1728.33 -23.07 3.57 68.43 133.95 22 21 23 1126.3 -19.39 356.37

4222.58 18.52 163.50 67.24 60.62 11 38 36 3622.6 14.27 156.75

MiD-COURSE EXI[CUTioN ACCURACY ORBIT DETERMINATION ACCURACY

SGT15714.6 SGR 602.6 SG3 258.3 ST 2761.1SR 523.4 SS 570.2

RRT .0602 RRF .0194 RTF .9174 CRT .1664 CR8 .5761CST -.7071

SG813726.1 R23 -.0360 R13 .9174 LSA 2792.1MSA 652.7 SSA 31.7

S6113714.6 $62 601.3 THA .13 ELI 2762.5 EL2 515.8 ALF 1.87

LAUNCH DATE DEC 20 1964 FLIGHT TIME 410.00 ARRIVAL DATE FEB 3 1966

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 2DT.DO LAP -1.65

RC $40.420 GL 14.98

PLANETOCENTRIC CONIC

C3 14.314 VHL 3.783

LNCH AZMTH LNCH TIME

90.00 19 32 25

90.00 8 0 43

100.00 20 54 35

In0.o0 9 21 14

110.00 22 4 44

110.00 10 27 35

DXFFERENT1AL CORRECTION8

TOE -.1130 TRA 6.2218 TC-16.7579 BAU 3.2071

ROE .3457 RRA .1702 RCS .2106 FAU .03213

FOE -.4603 FRA 1.4984 FC3-1.9447 8SP 56278

BOE .3637 BRA 6.2241 BCS16.7593 FSP 809

DISTANCE 885.641 EARTH TO MARS

LOt. 86.15 VL 33.381 GAL -3.74 AZL 88.32 HCA 258.35 SMA 192.53 ECC .24399 |NC 1.8799 Vl 30.273

LOP 348.50 vP 24.350 GAp -13.46 AZP 80.34 TAL 340.75 TAp 239.10 RCA 145.55 Apo 239.50 v2 26.458

GP -4_18 ZAL 122.91 Zkp 24.81 ITS 169.46 ZAE 38.15 ETE 174.51 ZAC 86.02 ETC 255.84 CLP 24.48

DLA 1.78 RAL 215.28 RAO 6567.6 VEL 1].649 PTH 2.05 VHp 6.722 DpA -7.09 RAp 188.80 ECC 1.2356

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2192.54 -19.03 40.09 71.77 111.37 20 8 57 1592.3 -15.96 32.76

4726.43 16.16 202.24 71.10 66.43 9 19 29 4126.4 12.83 195.14

1927.49 -19.96 20.20 71.37 112.72 21 26 43 1327.5 -16.71 12.91

4466.70 17.08 182.7! 70.37 _, na qn x_ 4! x_ • _ _l 4_i _

1707.95 -22.46 2.31 70.14 116.48 22 33 11 1108.0 -18.72 355.17

4259.01 19.53 165.64 69.37 61.37 11 38 34 3659.0 15.55 158.77

MI0-COURSE EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715801.3 SGR 605.0 SG3 241.4 ST 2838.7 SR 329.3 SS 566.7

RRT .0333 RRF -.0085 RTF .9102 CRT .0842 CRS .6053 CST -.7394

868|5813.0 R23 -.0389 R13 .9101 LSA 2890.0 NSA 648.4 SSA 30.7

S_,115601.3 SG2 604.7 THA .07 EL1 2859.0 EL2 527.3 ALF .92

LAUNCH DATE DEC 20 1964 FLIGHT TIME 412.00 ARRIVAL DATE FEB 5 1968

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 207.08 LAp -1.63

RC 341.179 GL 14.43

PLANt[TOCENTR1C CONIC

C3 14.871 VHL 3.856

LNCH AZMTH LNCH Title

90.00 19 45 58

90.00 7 58 32

100.00 21 7 38

100.00 9 19 33

110.00 22 16 39

110.00 10 27 2

DIFFERENTIAL CGRRECT]ONS

TOE -.2505 TRA 6.5499 TC-16.2724 BAU 3.2354

ROE .3569 RRA .1644 RC3 .2180 FAU .02844

FOE -.4684 FRA 1.4533 FC3-1.8356 BSP 56584

80( .4360 8RA 6.5520 BCS16.2738 FSP 753

DISTANCE 889.938 EARTH TO MARS

LOt. 86.15 VL 33.390 GAL -3.98 AZL 86.35 HCA 259.61 SMA 192.69 ECC .24568 ]NC 1.6533 vl 30.273

LOP 347.78 VP 24.332 GAP -13.§7 AZP 90.30 TAt. 339.63 TAp 239.24 RCA 145.35 APO 240.03 v2 26.449

GP -4.10 ZAL 124.67 ZAP 24.46 ETS 169.45 2AE 37.49 ETE 174.48 ZAC 86.29 ETC 255.82 CLP 24.14

OLA .72 RAL 216.70 RAD 6567.6 VEL 11.673 PTH 2.05 VHP 6.810 DpA -7.41 RAp 189.67 ECC 1.2447

L-I TIME iNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIN ]NJ 2 LAT INJ 2 LONG

2168.13 -18.41 38.56 75.53 111.90 20 22 6 1568.1 -15.28 31.29

4767.80 17.27 204.77 73.26 67.20 9 18 0 4167.8 14.03 197.58

1904.68 -19.33 18.77 73.12 113.23 21 39 23 1304.7 -16.05 11.55

4506.49 18.20 165.12 72.83 65.87 10 34 39 3906.5 14.79 177.99

1688.67 -21.87 1.12 71.67 116.95 22 44 48 1088.7 -18.08 354.04

4295.25 20.69 167.80 71.55 62.36 11 38 37 3695.3 16.81 160.83

MID-COURSE EXI[CUTioN ACCURACY ORBIT DETERM|NAT]ON ACCURACY

SGT15886.1SGR 607.6 SG3 225.0 ST 2967.4 SR 535.3 $8 560.6

RRT .0073 RRF -.0359 RTF .9017 CRT .0093 CRS .6324 CST -.7661

S_15897.7 923 -.0423 R13 .9017 LSA 2998.7 MSA 642.5 SSA 29.8

S6115886.1 SG2 607.5 THA .02 EL1 2967.4 EL2 535.3 ALF .10

2301



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OEC 20 1964 FLIGHT TIME 414.00 ARRIVAL DATE FEB 7 1956

HELIOCENTRIC CONIC DISTANCE 894.224 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.398 GAL -4.22 AZL 88.37 HCA 280.88 SMA 192.86 ECC .24748 INC 1.6269 vl 30.2?3

RP 207.17 LAP -1.81 LOP 349.05 VP 24.353 GAP -15.69 AZP 90.28 TAL 338.49 TAp 239.37 RCA 145.13 APO 240.58 V2 26.438

RC 341.938 GL 13.91GP -4.03 ZAL 126.41 ZAp 24.12 ETS 169.45 ZAE 36.84 ETE 174.45 ZAC 86.57 ETC 255.82 CLP 23.80

PLANETOCENTRIC CONIC

C3 15.475 VHL 3.954 DLA -.32 RAL 218.11RAD 6567.6 VEL 11.899 pTH 2.08 VHP 8.898 OpA -7.73 RAp 190.55 ECC 1.2547

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT iNJ 2 LONG

90.00 19 59 15 2144.98 -17.82 37.12 75.33 112.38 20 55 0 1545.0 -14.63 29.90

90.00 T 56 28 4808.82 18.33 207.31 75.45 68.05 9 16 37 4208.8 15.19 200.04

100.00 21 20 26 1885,08 -18.77 17.44 74.90 113.70 21 51 49 1283.1 -15.41 10.26

100.00 9 17 58 4545.96 19.28 187.56 75.04 68.71 10 33 44 3946.0 15.96 180.33

110.00 22 28 21 1670.53 -21.30 .02 73.62 117.39 22 56 11 1070.5 -17.46 352.99

110.00 10 26 33 4331.27 21.82 189.99 73.76 65.01 11 38 44 3731.3 18.03 162.91

DIFFERENTIAL C(_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3885 TRA 8.8871 TC-15.7783 BAU 3.2647 SG715970.1 8¢_R 810.2 SG3 209.1 97 3084.1 SR 541.4 $8 551.7

ROE .3887 RRA .1583 RC3 .2235 FAU .02480 RRT -.0177 RRF -.0623 RTF .8917 CRT -.0576 CRS .6572 CST -.7877

FOE -.4712 FRA 1.4048 FCS-1.3875 8SP 58893 8G4815981.7 R23 .0464 R13 -.8917 LSA 3115.2 MSA 635.6 8SA 28.8

BOE .5141 8RA 6.8889 BC$15.7799 FSP 702 SGl15970.1 882 610.1THA 179.96 EL1 3084.2 EL2 540.5 ALP 179.40

LAUNCH DATE DEC 20 1964 FLIGHT TIME 418.00 ARRIVAL DATE FEB 9 1966

HELZOCENTRIC CONIC

RL 147.17 LAL -.00

RP 207.27 LAp -1.59

RC 342.690 GL 13.40

PLANETOCENTRIC CONIC

C3 18.129 VHL 4.018

LNCH AZMTH LNCH TIME

90.00 20 12 15

90.00 7 54 32

100.00 21 32 59

100.00 9 18 29

110.00 22 38 48

110.00 10 28 9

DIFFERENTIAL CORRECTIONS

TOE -.9ZOZ TRA 7.2320 TC-15.2797 8AU 3.2951

ROE .3811RRA .1517 RC3 .2276 FAU .02121

FOE -.4782 FRA 1.3520 FC3-1.1367 BSP 57183

BDE .8449 BRA 7.2336 BC315.2814 FSP 648

OISTANCE 898.497 EARTH TO MARS

LOL 88.15 VL 33.407 GAL -4.46 AZL 88.40 HCA 262.14 SHA 193.02 ECC .24931 INC 1.6008 vt 30.273

LOP 350.29 VP 24.353 GAp -13.82 AZP 90.22 TAt. 337.34 TAp 239.48 RCA 144.90 APO 241.15 V2 26.427

GP -3.97 ZA L 128.11 ZAP 23.79 ET8 169.44 ZAE 36.Z0 ETE 174.41 ZAC 86.84 ETC 255.81CLP 23.48

OLA -1.33 RAL 219.49 RAD 6567.6 VEL 11.727 PTH 2.07 VHp 6.989 DpA -8.05 RAp 191.44 ECC 1.2654

L-I TIME INJ LAT INJ I-_G INJ RT ASC INJ AZIdTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2123.09 -17.25 35.77 77.15 112.81 20 47 38 1523.1 -14.01 28.59

4849.47 19.35 209.86 77.69 68.91 9 15 21 4249.5 16.31 202.50

1882.69 -18.21 16.19 76.71 114.13 22 4 2 1262.7 -14.80 9.05

4585.10 20.32 190.00 77.28 67.59 10 32 54 3985.1 17.10 182.69

1653.50 -20.76 358.99 75.39 117.78 23 7 22 1053.5 -16.88 352.01

4367.05 22.91 172.19 76.02 63.91 11 38 56 3767.0 19.22 165.01

MID-_RSE EXECUTION ACCURACY ORBIT OETERNINATIC_ ACCURACY

SGT16052.8 8GR 813.0 SG3 193.7 8T 3205.1 SR 547.5 SS 540.5

RRT -.0420 RRF -.0878 RTF .8794 CRT -.1165 CRS .6804 CST -.8047

S_18084.3 R23 .0507 RI3 -.8794 LSA 3235.5 NSA 628.4 SSA 27.9

88118052.6 $62 612.5 THA 179.91 EL1 3205.7 EL2 543.7 ALF 178.83

LAUNCH DATE DEC 20 1964

HELIOCENTRIC CONIC

RL 147.17 LAL -.00

RP 207.37 LAP -1.56

RC 343.441 GL 12.89

PLANETOCENTRIC CONIC

C3 18.835 VHL 4.103

LNCH AZNTH LNCH 11ME

90.00 20 25 O

90.00 7 52 42

100.00 21 45 16

100.00 9 15 7

110.00 22 51 3

110.00 10 25 50

FLIGHT TIME 418.00 ARRIVAL DATE FEB 11 1966

DISTANCE 902.756 EARTH TO MARS

LOL 88.15 VL 33.416 GAL -4.72 AZL 88.43 HCA 263.40 SNA 193.19 ECC .25t25 INC 1.5748 Vl 30,273

LOP 351.55 vP 24.352 GAP -13.94 AZp 90.18 TAL 336.18 TAp 239.58 RCA 144.65 Apo 241.73 v2 28.415

GP -3.90 ZAL 129.78 ZAp 23.47 ET3 169.44 ZAE 35.56 ETE 174.38 ZAC 87.11ETC 255.81CLP 23.16

DLA -2.31 RAL 220.86 RAD 6567.7 VEL 11.757 PTH 2.08 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2102.42 -16.70 34.50 78.99 113.21 21 O 3

4889.74 20.31 212.42 79.95 69.84 9 14 11

1843.50 -17.67 15.01 78.54 114.51 22 16 0

4623.89 21.30 192.46 79.55 68.52 10 32 11

1637.60 -20.26 358,03 77.18 118.14 23 18 20

4402.56 23.96 174.42 78.31 64.85 11 39 12

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE -.6521TRA 7.§857 TC-14.7770 BAU 3.3263 98T16112.7 SGR 615.9 883 178.8

ROE .3941RRA ,1446 RC3 .2302 FAU .01772 RRT -.0653 RRF -.1119 RTF .8647

FOE -.4781FRA 1.2932 FC3 -.9110 BSP 57466 58816144.5 R21 .0555 R13 -.8647

BOE .7619 8RA 7.5871 8C314.7788 FSP 597 S8116132.8 5G2 614.6 THA 179.86

7.080 DpA -8.38 RAp 192.33 ECC 1.2771

PO CST TIN INJ 2 LAT INJ Z LONG

1502.4 -13.4Z 27.36

4289.7 17.38 204.97

1243.5 -14.21 7.93

4023.9 18.20 185.04

1037.6 -16.34 351.10

3802.6 20.37 167.12

ORBIT DETERMINATION ACCURACY

ST 3328.2 SR 553.6 SS 526.6

CRT -.1684 CR8 .7020 CST -.8178

LSA 3557.6 MSA 621.2 SSA 27.0

EL1 3329.5 EL2 545.5 ALF 178.35

LAL,NMCH DATE DEC 20 1964 FLIGHT TIME 420.00 ARRIVAL DATE FEB 13 1966

DIFFERENTIAL CCRRECTIONS

TDE -.7810 TRA 7.9486 TC-14.2736 BAU 3.3583

RDE .4076 RRA .1372 RC3 .2315 FAU .01427

FOE -.4730 FRA 1.2340 FC3 -.7021BSP 57727

BDE .8809 BRA 7.9497 BC314.2755 FSp 546

HELIOCENTRIC CONIC DISTANCE 907.002 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.425 GAL -4.97 AZL 88.45 HCA 264.66 SMA 193.36 ECC .25327 INC 1.5490 vl 30.273

RP 207.48 LAp -1.54 LOP 352.81 VP 24.350 GAp -14.07 AZP 90.14 TAL 335.01 TAp 239.68 RCA 144.38 APO 242.33 V2 26.402

RC 544.188 GL 12.39 GP -3.84 ZAL 131.42 ZAp 23.15 ET8 169.43 ZA( 34.94 ETE 174.34 ZAC 87.37 ETC 255.82 CLP 22.85

PLANETOCENTRIC CONIC

C3 17.598 VHL 4.195 DLA -3.27 RAL 222.21RAO 6567.7 VEL 11.789 PTH 2.08 VHp 7.174 DpA -8.72 RAp 193.23 ECC 1.2896

LNCH AZHTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 20 37 29 2082.97 -16.17 33.32 80.85 113.56 21 12 12 1485.0 -12.85 26.22

90.00 7 50 57 4929.62 21.23 214.98 82.25 70.81 9 13 7 4329.6 18.41 207.44

100.00 21 57 18 1825.49 -17.16 13.92 80.39 114.88 22 27 44 1225.5 -13.66 6.87

100.00 9 13 50 4662.33 22.24 194.93 81.86 69.50 10 31 32 4062.3 19.25 187.41

110.00 23 2 3 1622.81 -19.78 357.15 79.00 118.46 23 29 6 1022.8 -15.82 330.26

110.00 10 25 34 4437.78 24.96 178.67 80.64 65.84 11 39 32 3837.8 21.48 169.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86716210.8 SGR 618.8 $63 164.3 ST 3451.0 SR 559.6 SS 510.2

RRT -.0877 RRF -.1350 RTF .8466 CRT -.2135 CR$ .7224 CST -.8274

88616222.6 R23 .0609 R13 -.8466 LSA 3479.2 MSA 614.3 $SA 26.2

S8116210.9 SG2 616.4 THA 179.81 EL1 3453.2 EL2 546.4 ALF 177.97

2302



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC ZO 1864

HELIOCENTRIC C(_4IC

RL 147.17 LAL -.DO

RP 207.61 LAP -1.52

RC 344.932 GL 11.90

PLANETOCENTRIC CONIC

C3 18.415 VNL 4.291

LMCH AZNTN LNCM Xll_[

90.00 ZO 4R 43

90.00 • 49 19

100.00 22 9 S

rOD.DO 9 12 $8

110.00 23 12 50

110.00 10 23 23

FLIGHT TIN( 422.00 ARRIVAL DATE FEB 15 1986

DISTANCE 911.232 EARTH TO MARS

LOL 88.15 VL 33.434 GAL -5.23 AZL 88.48 HCA 265.92 SNA 193.52 ECC .28539 INC 1.5233 Vl 30.273

LOP 354.07 Vp 24.346 GAp-14.21AZP 90.11 TAL 353.84 TAp 239.76 RCA 144.10 APO 242.95 vZ 26.387

GP -3.78 ZAL 133.03 ZAp 22.84 ETS 169.42 Z/U[ 34.32 ETE 174.29 ZAC 87.64 ETC 255.82 CLP 22.55

DLA -4.19 RAL 223.54 RAO 6567.7 VEL 11.624 pTH 2.09 VHp 7.268 DpA -9.06 RAp 194.13 ECC 1.3031

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TINS PO CST TIM |NJ Z LAT INJ 2 LONG

2084.71 -13.67 32.21 82.73 113.89 21 24 7 1464.7 -12.31 25.14

4969.09 22.99 217.56 84.58 •1.82 9 12 8 4369.1 19.40 209.92

1808.85 -16.67 12.91 82.26 115.18 22 39 14 1208.7 -13.14 5.89

4700.$8 26.13 197.41 84.20 70.51 10 30 58 4100.4 20.26 189.79

1608.93 -19.33 336.34 80.83 116.76 23 39 39 1008.9 -13.35 349.49

4472.88 23.91 178.83 83.01 66.80 11 39 55 $872.7 22.35 171.39

DIFFERENTIAL CORRECTIONs MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9090 TRA 8.3195 TC-13.TT51 BAU 3.3918 $GT16287.9 SGR 821.7 $G3 150.6 ST 3572.5 SiR 565.5 SS 492.0

ROE .4217 RRA .1295 RC3 .2317 FAU .01090 RRT -.1093 RRF -.1567 RTF .8243 CRT -.2365 CRS .7421 CST -.8340

FOE -.4697 FRA 1.1880 F¢3 -.5126 BSP 57930 $6816299.7 R23 .0689 R13 -.8245 LSA 3599.3 NSk 607.8 SSA 25.5

BOE 1.0021 8RA 8.S_03 BC316.7771 FSP 495 $6118288.0 S_ 618.0 THA 179.76 ELI 3573.5 EL2 346.6 ALF 177.65

LAtJ_ICH DATE DEC 20 1964 FLIGHT Till( 424.00 ARRIVAL DATE FEB 17 1966

HELIOCENTRIC CC_IC DISTANCE 913.446 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.13 VL 36.443 GAL -5.50 AZL 88.50 HCA 267.16 SMA 193.69 ECC .25759 INC 1.4978 vl 30.273

RP 207.74 LAp -1.50 LOP $55.33 VP 24.$42 GAp -14.35 AZP 90.07 TN- 332.63 TAp 269.83 RCA 143.80 APO 243.58 V2 26.372

RC 345.671 r,4. 11.43 GP -S.72 ZAL 134.60 ZAP 22.35 ETS 169.41 ZAE 33.71 ETE 174.25 ZAC 87.91 ETC 2§5.86 CLP 22.25

PLAdNI_TOCENTRIC CONIC

C3 19.295 VHL 4.$93 DLA -3.09 RAt. 224.84 RAD 6367.8 VEL 11.861 PTH 2.10 VHp 7.$65 DpA -9.40 RAp 195.05 ECC 1.3175

LNCH AZMTM LNCH TIME L-I TIlq[ |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ Z LONG

90.00 21 1 41 2047.62 -13.20 31.16 84.63 114.18 21 35 48 1447.6 -11.81 24.14

90.00 • 47 47 5004.15 22.89 220.14 06.94 72.87 9 11 15 4408.1 20.33 212.40

100.00 22 20 37 1792.93 -16.21 11.96 84.14 113.46 22 30 30 1193.0 -12.65 4.98

100.00 9 11 31 4738.03 23.96 199.90 86.56 71.57 10 30 29 4138.1 21.22 192.18

110.00 26 23 26 1598.49 -18.92 355.59 82.68 119.02 23 49 59 $96.5 -14.90 348.78

110.00 10 23 15 4507.28 26.81 181.22 85.40 67.96 11 40 23 3907.3 26.58 173.54

DIFFERENTIAL CORRECTIONs MID-COUR_ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TSE-I.OS4Z TRA 8.6985 TC-13.2869 BAU 3.4272 SGT16363.6 _ 624.7 SG3 137.3 ST 3690.5 SR 571.2 SS 472.0

RDE .4384 RRA .ILP09 RC3 .2309 FAU .00780 RRT -.1302 RRF -.1772 RTF .7962 CRT -.2882 CRS .7617 CST -.8375

FOE -.4823 FRA 1.0_ FC$ -.3408 BSlP 58156 SG1|16375.5 R23 .0740 R13 -.7962 LSA 3715.7 NSA 602.0 SSA 24.8

BOE 1.1225 BRA 8.$993 BC318.2860 FSP 446 $6116363.8 SG2 619.3 •HA 179.71 ELI 3694.3 EL2 546.4 ALF 177.$9

LAUNCH DATE DEC 20 1984 FLIGHT TIH( 426.00 ARRIVAL DATE FEB 19 1966

HELIOCENTRIC CONIC DISTANCE 919.642 EARTH TO MARS

RL 147.17 LAL -.DO LOt- 88.15 VL 33.451GAL -5.77 AZL 88.53 HCA 266.43 SMA 193.86 ECC .25990 INC 1.4723 vl 30.275

RP 207.87 LAP -1.47 LOP 356.58 VP 24.337 GAP -14.46 A ZP 90.04 TAL 331.45 TAp 239.88 RCA 143.48 APO 244.24 vZ 26.356

lC $46.405 GL 10.94 GP -3.6• ZAL 136.13 ZAp 22.26 ETS 169.40 ZAE 33.11ETE |74.20 ZAC 88.17 ETC 255.85 CLP 21.97

PLANETOCENTRIC CONIC

C3 20.239 VML 4.499 DLA -5.95 RAL 226.13 RAD 6567.8 VEL 11.900 PTH 2.11VHp 7.463 DpA -9.75 RAp 195.97 ECC 1.3331

LNCH AZMTM LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH |HJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 21 13 24 2D31.87 -14.75 30.22 86.34 114.43 Zl 47 15 1431.7 -11.33 Z3.22

90.00 7 46 19 5046.19 23.65 222.72 89.32 73.95 9 10 26 4446.8 21.22 214.69

100.00 22 31 55 1778.37 -15.79 11.09 86.04 115.72 23 1 33 1178.4 -12.20 4.14

tOO.OO 9 10 29 4773.$2 24.74 202.39 88.96 72.66 10 30 4 4175.3 22.13 194.57

110.00 23 33 42 1584.93 -18.54 354.92 84.54 119.25 24 O 7 984.9 -14.30 548.15

110.00 10 25 11 4541.52 27.6• 183.51 87.62 69.07 11 40 53 3941.5 24.57 175.71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1591 TRA 9.0880 TC-12.7984 8AU S.463§ SGT16437.6 SGR 627.5 $63 124.8 ST 3804.6 SR 576.7 SS 450.1

ROE .4313 RRA .1121RCS .2291FAU .00433 RRT -.1303 RRF -.1934 RTF .7609 CRT -.3183 CRS .7808 CST -.8382

FOE -.4323 FRA 1.0261FCS -.1839 BSP 38338 S6816449.6 R23 .0819 R13 -.7609 LSA 3828.0 NSA 596.6 SSA 24.1

SO( 1.2411 8RA 9.0887 BCS12.8003 FSP $97 S6116467.9 $62 620.4 THA 179.67 EL1 3809.1EL2 346.0 ALF 177.18

LAUNCH DATE DEC 20 1964 FLIGHT TIME 428.00 ARRIVAL DATE FEB 21 1966

MELIOCENTRIC COLIC

RL 147.17 LAL -.00

RP 209.02 LAp -1.43

RC 347.135 GL 10.50

PLAN_TOCENTRIC CONIC

CS 21.230 VHL 4.610

LNCH AZMTM LNCH TIME

90.00 21 24 32

80.00 7 44 57

100.00 22 42 38

tOO.DO 9 9 $2

110.00 23 43 46

110.00 10 23 11

DIFFERENTIAL CORRECTIONS

TOE-1.2766 TRA 9.4833 TC-12.3221BAU S.5012

ROE .4671RRA .IOL=_) RC3 .2266 FAU .00114

FOE -.4404 FRA .9484 FCS -.0464 BSP 384•8

BOE 1.3591BRA 9.4839 BC312.3241FSP 348

DISTANCE 923.821 EARTH TO MARS

LOt. 88.13 VL 33,460 GAL -6.0§ AZL 88.35 HCA 269.69 S#4A 194.03 ECC .26230 INC 1.4469 Vl 30.273

LOP 337.84 VP 24.331 GAp -14.65 A ZP 90.01 TAL 330.24 TAp 239.93 RCA 143.13 APO 244.92 v2 26.339

GP -3.61 ZAL 137.64 ZAp 21.97 ETS 169.39 ZAE 32.52 ETE 174.13 ZAC 88.44 ETC 255.87 CLP 21.69

DLA -6.79 RAL 227.39 RAD 6367.9 VEL 11.943 pTH 2.13 VHp 7.363 DpA -10.09 RAp 195.89 ECC 1.5497

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT ]NJ 2 LONG

2018.85 -14.36 29.36 88.47 114.69 21 38 29 1416.8 -10.88 22.33

3084.99 24.$4 223.30 91.72 73.07 9 9 42 4485.0 22.05 217.38

1764.88 -15.59 10.29 87.93 115.95 23 12 23 1164.9 -11.77 3.37

4812.18 23.46 204.89 91.37 73.79 10 29 A4 4212.2 23.00 196.96

1574.41 -18.18 354.30 86.42 119.46 24 10 2 974.4 -14.12 347.54

4373.41 28.47 183,82 90.27 70.23 11 41 27 5973_4 25.31 177.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG716308.7 SGR 630.4 SG3 115.0 ST 3914.0 SR 381.9 SS 426.8

RRT -.1896 RRF -.2109 RTF .7154 CRT -.5449 CRS .8001CST -.8362

SG816520.8 R23 .0907 R13 -.7155 LSA 3955.8 MSA 591.7 SSA 23.5

SG116509.1SG2 621.2 THA 179.63 ELI 3919.2 EL2 545.5 ALF 177.01

2503



JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 19(L4)

LAUNCH DATE DEC 20 1964 FLIGHT TIM( 430.00 ARRIVAL DATE FEB 23 1966

HELIOCENTRIC CONIC DISTANCE 927.979 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.459 GAL -6.34 AZL 88.58 HCA 270.94 SMA 194.20 ECC .26480 INC 1.4216 vl 30.273

RP 208.17 LAP -1.42 LOP 359.0g VP 24.324 GAP -14.80 AZF 89.98 TAL 329.03 TAp 239.98 RCA 142.77 Apo 245.62 V2 26.322

RC 347.858 GL 10.06 GP -3.56 ZAL 139.11 ZAP 21.70 ETS 189.38 ZAE 31.93 ETE 174.09 ZAC 88.70 ETC 255.89 CLP 21.42

PLANETOCENTRIC CONIC

C3 22.333 VNL 4.726 DLA -7.G0 RAL 228.64 RAD 8587.9 VEL 11.988 PTH 2.14 VHP 7.665 OpA -10.45 RAP 197.82 ECC 1.3675

LNCH AZNTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 36 5 2003.07 -13.94 28.51 90.40 114.90 22 9 28 1403.1 -10.47 21.56

90.00 7 43 39 5122.75 24.98 227.89 94.13 76.21 9 9 2 4522.8 22.84 219.87

100.00 22 53 46 1752.44 -15.01 9.56 89.87 116.16 23 22 59 1152.4 -11.38 2.65

100.00 9 8 39 4848.81 26.13 207.39 93.80 74.94 10 29 28 4248.6 23.81 199.37

110.00 23 53 40 1564.89 -17.86 353.75 88.30 119.64 24 19 45 964.9 -13.78 347.01

110.00 10 25 14 4608.93 29.22 188.14 92.75 71.42 11 42 3 4008.9 26.40 180.09

DIFFERENTIAL CORRECTICRCS NID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-1.3928 TRA 9.8927 TC-11.8551 8AU 3.5402 86716577.7 9GR 833.1 SG3 102.1 87 4017.7 SR 586.9 SS 402.3

ROE .4832 RRA .0933 RC3 .2234 FAu-.O0202 RRT -.1882 RRF -.2228 RTF .6569 CRT -.3678 CRS .8200 CST -.8307

FOE -.4289 FRA .8664 FC3 .0783 BSP 58628 S6816589.7 R23 .1008 R13 -.8569 LSA 4037.7 MSA 587.5 SSA 22.9

806 1.4742 8RA 9.8932 8C311.8572 FSP 302 96116578.1 SG2 621.8 THA 179.59 EL1 4023.6 EL2 544.9 ALF 176.87

LAUNCH DATE OEC 20 1964 FLIGHT TIME 432.00 ARRIVAL OATE FEB 25 1966

HELIOCENTRIC CC_I1C DISTANCE 932.117 EARTH TO MARS

RL 147.17 LAL -.00 LOL 88.15 VL 33.478 GAL -6.63 A 21. 88.80 HCA 272.19 SMA 194.37 ECC .26740 INC 1.3962 V1 30.273

RP 208.33 LAp -1.40 LOP .34 Vp 24.316 GAP -14.97 AZP 89.95 TAL 327.80 TAp 239.99 RCA 142.39 APO 246.34 V2 26.303

RC 348.577 GL 9.62 GP -3.51 ZAL 140.54 ZAP 21.44 ET9 169.37 Z_M[ 31.36 ETE 174.04 ZAC 88.96 ETC 255.91CLP 21.16

PLANETOCENTRIC CONIC

C3 23.490 VHL 4.847 OLA -8.38 RAL 229.88 RAD 6568.0 VEL 12.036 pT H 2.15 VHp 7.769 DpA -10.80 RAp 198.76 ECC 1.3866

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

90.00 21 47 4 1990.35 -13.57 27.76 92.35 115.09 22 20 14 1390.4 -10.08 20.82

90.00 7 42 26 5160.07 25.36 230.46 96.56 77.38 9 8 26 4560.1 23.57 222.36

100.00 23 4 21 1741.04 -14.67 8.88 91.80 116.34 23 33 22 1141.0 -11.01 2.00

100.00 9 7 51 4884.62 26.74 209.90 96.25 76.13 10 29 13 4284.6 24.57 201.77

110.00 0 7 16 1556.35 -17.58 353.26 90.19 119.80 0 33 12 956.3 -13.48 346.54

110.00 10 25 21 4642.08 29.92 190.47 95.24 72.63 11 42 43 4042.1 27.25 182.30

OIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5083 TRA10.3102 TC-11.3999 BAU 3.5807 36T16645.2 8GR 635.8 SG3 92.2 8T 4115.9 8R 591.5 SS 376.6

ROE .4997 RRA .0832 RC3 .2197 FAu-.O0514 RRT -.2080 RRF -.2290 RTF .5811 CRT -.3876 CRS .8403 CST -.8220

FOE -.4113 FRA .7804 FC3 .1894 BSP _8737 86816657.3 R23 .1116 R13 -.5811 LSA 4134.2 MSA 583.6 SSA 22.3

BOE 1.5870 8RA10.3105 BC311.4020 FSP 255 96116645.7 SG2 622.1 7HA 179.55 ELI 4122.4 EL2 544.4 ALF 176.75

LAUNCH DATE DEC 20 1964 FLIGHT TIME 434.00 ARRIVAL OATE FEB 27 19GS

HELIOCENTRIC CONIC DISTANCE 936.233 EARTH TO MARS

RL 147.17 LAL -.00 LOt- 86.15 VL 33.487 GAL -6.92 AZL 88.63 HCA 275.43 SRA |94.54 ECC .27012 INC 1.5709 vl 30.273

RP 208.30 LAP -1.3T LOP 1.59 Vp 24.307 GAp -15.13 A ZP 89.92 TAL 326.57 TAp 240.00 RCA 141.99 Apo 247.08 v2 26.283

RC 348.290 GL 9.20 GP -3.47 ZAL 141.94 ZAp 21.18 ETS 169.36 ZAE 30.79 ET[ 173.97 ZAC 89.22 ETC 255.94 CLP 20.91

PLANETOCENTRIC CONIC

C3 24.727 VHL 4.973 DLA -9.13 RAL 231.07 RAD 6568.0 VEL 12.087 pTH 2.16 VHP 7.873 DpA -11.16 RAp 19g.71ECC 1.4069

LNCH AZMTH LNCH TiME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 57 49 1978.64 -13.23 27.07 94.30 115.26 22 30 48 1378.6 -9.72 20.15

90.00 T 41 18 5196.94 26.08 233.04 99.00 78.56 9 7 55 4596.9 24.24 224.85

100.00 23 14 42 1730.62 -14.35 8.27 93.74 116.50 23 43 32 1150.6 -10.68 1.41

100.00 9 7 G 4920.19 27.30 212.39 98.71 77.33 10 29 G 4320.2 25.28 204.17

110.00 O 16 42 1548.75 -17.32 352.82 92.09 119.94 0 42 31 948.7 -13.21 346.12

110.00 10 25 31 4674.83 30.56 192.81 97.78 73.88 11 43 25 4074.8 28.05 184.31

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T06-1.8165 TRA10.7371 TC-10.9579 BAU 3.6231 SG718710.6 8GR 638.3 SG3 83.6 ST 4208.0 SR 595.9 SS 349.9

ROE .5186 RRA .0727 RC3 .2154 FAu-.O0822 RRT -.2231RRF -.2276 RTF .4834 CRT -.4049 CRS .8615 CST -.8090

FOE -.3939 FRA .6899 FC3 .2877 BSP 58816 8G816722.8 R23 .1227 R13 -.4834 LSA 4224.6 NSA 380.2 SSA 21.8

80E 1.6870 BRAtO.7373 BC310.9600 FSP 210 S6116711.2 SG2 622.2 THA 179.51 EL1 4215.0 EL2 543.9 ALF 176.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 21 1964 FLIGHT TIME 140.00 ARR]YAL OATE MAY 10 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 243.12 LAP 1.01

RC 142.373 GL 7.13

PLAN[TOCEMTRIC CONIC

CS 27.129 VML 5.208

LMCM AZNTM LNCH TII_

90.00 14 4 38

90,00 6 13 4

100.00 15 34 27

100.00 7 25 56

110.00 17 1 34

110.00 6 15 18

DIFFERENTIAL C_RECTIONS

TOE .2301 "IRA -.8845

ROE -.5847 RRA -.2143

FOE .1877 FRA .0254

BOE .S098 BRA .9102

DISTANCE 348.449 EARTH TO MARS

LOL 89.17 VL 35,122 GAL 2.97 AZL 68.94 HCA 107.05 SMA 232.76 ECC .37092 ]MC I.OS60 vl 30.275

LOP 196.22 VP 22.838 GAp 21.63 AZP 90.31TAL 10.98 TAp 118.03 RCA 146.43 APO 319.10 V2 22.572

GP 2.64 ZAL 88.24 ZAp 172.07 ETS 159.28 ZAE 152.15 (TE 3.38 2AC 92.18 ETC 255.91CLP 172.52

OLA 15.46 RAL 161.66 RAD 6566.1V[L 12.186 PTH 2.19 VHp 9.992 DpA .04 RAp 189.60 ECC 1.4465

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM IMJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

2791.09 -28.16 81.17 34.17 93.14 14 31 9 2191.1 -27.43 72.59

4430.34 7,40 184.90 26.53 82.39 7 26 54 3830.3 3,67 178.21

2501.43 -29.60 59.76 34.06 94.40 18 18 8 1901.4 -28.67 51.08

4195.23 8.88 166.93 25.64 61.28 8 35 51 3§93.2 4.78 160.51

2228.87 -33,38 38.59 33.58 97.84 17 38 42 1628.9 -31.93 29.65

4040.56 11.95 153.24 23.86 57.73 9 22 39 3440.6 7.61 146.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2683 BAU .4600 S_,T 1681.9 _ 688.0 SG3 192.9 ST 396.7 SR 625.6 SS 187.4

RC3 .0178 FAU .06686 RRT .1019 RRF -.1185 RTF -.7760 CRT -.5439 CRS ,9492 CST -.5455

FC3-2.1337 BSP 5336 ST, B 1809.7 R23 -.0249 R13 -.7766 LSA 695.7 MSA 310.8 SSA 56.4

6C3 1.2684 FSP 523 SG1 1683.6 $I;2 663.9 THA 2.78 EL1 673.0 EL2 309.4 ALF 114.54

LAUNCH DATE DEC 21 1964 FLIGHT TIME 142.00 ARRIVAL DATE MAY 12 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 242.67 LAP .98

RC 144.629 GL 7.08

PLAN(TOCENTRIC CONIC

C3 26.260 VHL 5.124

LNCH AZMTH LNCH TIME

90.00 13 35 56

90,00 6 12 11

100.00 15 26 5

100.00 • 24 44

110.00 16 93 32

110.00 8 13 28

LOL 89.17 VL

LOP 197.14 VP

GP 2.71 ZAL

DISTANCE 350.934 EARTH TO MARS

35.007 GAL 3.09 AZL 88.96 HCA 107.97 SMA 229.51 ECC .36233 [NC 1.0351 vl

22.686 GAP 20.99 AZP g0.32 TAL 11.65 TAp 119.62 RCA 146.35 APO 312.67 V2

87.01 ZAP 171.45 ETS 180.22 ZN[ 152.30 ETE 3.89 ZAC 92.31 ETC 255.90 CLP

DLA 15.88 RAL 160.48 RAD 6568.1VEL 12.151PTH 2.18 VHp 9.740 DpA -.01

L-I TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2798.19 -28.18 81.69 32.54 92.88 14 42 34 2198.2

4407.08 6.67 183.58 24.90 62.42 7 25 39 3807.1

2507.48 -29.63 60.21 32.43 94.17 16 7 52 1907.5

4173.02 7.93 185.69 24.21 61.09 8 34 17 3573.0

2232.80 -33.41 38.89 31.97 97.67 17 31 5 1632.8

4020.47 11.22 152.14 22.23 57.50 9 20 26 3420.5

30.275

22.598

171.89

RAp 189.89 ECC 1.4322

INJ 2 LAT INJ 2 LONG

-27.49 73.10

2.93 176.91

-28.73 51.52

4.03 159.09

-31.99 29.93

6.85 145.7•

ORBIT DETERMINATION ACCURACY

ST 382.5 SR 625.8 SS 203.3

CRT -.§250 CR8 .9496 CST -,5732

LSA 694.9 MSA 306.1SSA 59.2

EL1 666.7 EL2 305.5 ALF 112.85

DIFFERENTIAL CORRECTIONS

TDE .2117 TRA -.8532 TC3 1.3422 BAU .4713

ROE -.3359 RRA -.2069 RC3 .0240 FAU .06942

FOE .2089 FRA -.0105 FC3-2.2985 BSP 5465

8DE .5949 BRA .8779 8CS 1.3424 FSP 559

MID-COURSE EXECUTION ACCURACY

SGT 1712.3 8GR 667.0 $G3 203.7

RRT .S097RRF -.[272 RTF -.7827

SGB 1837.6 R28 -.0264 R13 -.7833

SG1 1714.2 SG2 662.2 THA 2.88

LAUNCH DATE DEC 21 1964 FLIGHT TIME 144.00 ARR]VAL OATE MAY 14 t965

HELIOCENTRIC CONIC

RL 14T.16 LAL *.00

RP 242.60 LAP .96

RC 146.900 GL 7.02

PLANETOCENTRIC CONIC

C3 25,470 VML 5.047

LNCH AZMTH LNCM TIME

90.00 13 47 18

90.00 6 11 13

100.00 15 17 46
*nn nn
...... 7 23 26

110.00 16 46 14

110.00 8 11 28

OISTANCE 353.520

LOL 89.17 VL 34,897 GAL 3.21 AZL 88.99 HCA 108.89 SMA

LOP 198.06 VP 22.542 GAP 20.36 AZP 90.33 TAL 12.32 TAp

GP 2.79 ZAL 65.79 ZAP 170.62 ETS 161.03 ZAE 152.49 ETE

EARTH TO MARS

226.50 ECC .35420 INC 1.0138 VS 30.278

121.21RCA 146.27 ApO 306.72 V2 22.624

4.22 ZAC 92.45 ETC 255.89 CLP 171.25

DLA 16.29 RAL 159.26 RAO 6568.0 VEL 12.118 PTH 2.17 VHp 9.496 DpA -,06

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2805.42 -28.21 62.22 30.93 92.61 14 34 4 2205.4

4384.74 5.97 182.32 23.30 62.27 7 24 18 3784.7

2513.67 -29.66 60.67 30.84 93.93 15 59 40 1913.7

4151.73 7.Z4 164.50 22.60 60.92 8 32 38 3551.7

2236.99 -33.45 39.20 30.39 97.49 17 23 31 1636.9

4001.27 10.52 151.10 20.62 57.2g 9 18 9 3401.3

RAp 190.18 ECC 1,4192

INJ 2 LAT |NJ 2 LONG

-27.55 73.62

2.21 175.66

-28.80 51.97

3.31 157.92

-32.05 30.25

6.13 144.76

ORBIT DETERMINATION ACCURACY

ST 367.5 SR 625,8 SS 224.4

CRT -.5039 CRS .9473 CST -.5933

LSA 694.8 MSA 300.9 SSA 62.0

EL1 660.5 EL2 300.8 ALF 111.05

DIFFERENTIAL CORRECTIONS

TOE .1935 TRA -.8217 TC3 1.4150 8AU .4919

ROE -.5477 RRA -.1994 RC3 .0308 FAU .07207

FOE .2313 FRA -.0496 FC3-2.4498 BSP 3589

BDE .5609 BRA .8455 8C3 1.4153 FSP 395

MID-COURSE EXECUTION ACCURACY

SGT 1741.4 SGR 663.8 SG3 214.9

RRT .1182 RRF -.1367 RTF -.7889

1864.3 R23 -.0280 R13 -.7896

SG1 1743.3 SG2 660.3 THA 3.02

LAUNCH DATE DEC 21 1964 FLIGHT TIME 146.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 242.34 LAp .93

RC 149.184 GL 6.95

PLAN(TOCENTRIC CONIC

CS 24.753 VHL 4.975

LNCH AZMTH LNCH TIME

90.00 13 38 47

90.00 6 10 9

100.00 IS 9 34

100,00 7 22 3

110.00 16 38 41

110.00 8 9 25

DIFFERENTIAL CCRRECTIONS

TOE .1761 TRA -.7901

ROE -.5400 RflA -.1919

FOE .2541 FRA -.0913

00( .5680 BRA .8131

DISTANCE 336,197 EARTH TO MARS

LOL 89.17 VL 34.792 GAL 3.33 AZL 89.01HCA 109.81 SMA 223.71 ECC .34652 INC .9924 vl 30.275

LOP 198.96 VP 22.406 GAP 19.73 AZP 90.34 TAL 12.99 TA_ i22.80 RCA 146.19 APO 301.23 V2 22.651

GP 2.87 ZAL 64.57 ZAP 170.17 ETS 161.74 ZAE 132.72 ETE 4.56 ZAC 92.59 ETC 255.88 CLP 170.60

OLA 16.67 RAt. 158.06 RAD 6368.0 VEL |2.088 pTH 2.16 VHp 9.258 DpA -.09 RAp 190.46 ECC 1.4074

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2812.72 -28.23 82.75 29.36 92.35 14 25 39 2212.7 -27.60 74.14

4363.37 5.29 181.12 21.74 62.14 7 22 52 3763.4 1.52 174.46

2319.94 -29.69 61.13 29.27 93.66 15 51 34 1919.9 -28.86 52.42

4131.39 6.37 [63.36 21.04 60.77 8 30 54 3531.4 2.63 156.80

2241.10 -33.49 39.52 28.84 97.30 17 16 2 1641.1 -32.12 $0.56

3982.99 9.84 150.12 19.04 57.10 9 15 48 3383.0 5.44 143.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1,4887 BAU .4928 $GT 1771.3 SGR 664.4 963 226.8 ST 352.5 SR 625.7 SS 243.7

RC3 .0383 FAU .07489 RRT .1270 RRF -.1488 RTF -.7951 CRT -.4820 CRS .9431CST -.6074

FC3-2.6194 BSP 5709 $GI5 1891.8 R23 -.0298 R13 -.7939 LSA 695.5 MSA 295.3 SSA 64.9

8C3 1.4892 FSP 633 SG1 1773.6 SG2 658.1THA 3.16 ELI 654.7 EL2 293.2 ALF 109.25
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 21 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC CONIC DISTANCE 358.958 EARTH TO MAR S

RL 147.18 LAL -.0O LOL 89.17 VL 34.692 GAL 3.45 AZL 89.03 HCA 110.73 SMA 221.12 ECC .33926 INC .9707 V1 30.275

RP 242.08 LAP .91 LOP 199.91VP 22.279 GAP 19.10 AZP 90.34 TAL 13.66 TAp 124.40 RCA 146,10 ApO 296.14 v2 22.678

RC 151.478 GL G.86 GP 2,96 ZAL 63.37 ZAp 169.51ETS 182.36 ZAE 152.98 ETE 4.92 ZAC 92.73 ETC 255.87 CLP 169.93

PLANETOCENTRIC CO_ilC

C3 24.103 VHL 4.909 DLA 17.04 RAL 158.88 MAD 6588.0 VEL 12.062 PTH 2.16 VHp 9.027 DpA -.13 RAP 190,73 ECC 1.3967

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 30 23 2820.02 -28.25 83.29 27,82 92.08 14 17 23 2220.0 -27.66 74.67

90.00 6 8 58 4343.00 4.64 179.97 20.21 62.03 7 21 21 3743.0 .86 173.33

tOO.D0 15 1 29 2528.21 -29.71 61.59 27.75 95.44 15 43 35 1926,2 -28.92 52.88

100.00 7 20 33 4112.04 5.93 162.29 19.50 80.65 8 29 5 3512.0 1.97 155.73

110.00 18 31 15 2245.35 -33.52 39.85 27.32 97.11 17 8 41 1645.4 -32.18 30.88

110.00 8 7 16 3965.67 9.20 149.19 17.50 56.93 9 13 22 3365.7 4.78 142.88

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1587 TRA -.7584 TC3 1.$806 8AU .5031 8GT 1799.9 SGR 682.9 SG3 239.3 ST 336.9 SR 625.4 SS 264.2

ROE -.5328 RRA -.1844 RC3. .0485 FAU .07785 RRT .1368 RRF -.1578 RTF -.8009 CRT -.4570 CRS .9377 CST -.61§4

FOE .2783 FRA -.1388 FC3-2.7982 BSP 5830 868 1918.0 R23 -,0319 R13 -.8018 LSA 697.2 MSA 289.4 SSA 67.9

80E .5559 BRA .7805 BC3 1.58_3 FSP 874 8G1 1802.5 SG2 655.7 THA 3.33 EL1 649.1 EL2 288.8 ALF 107.38

LAUNCH DATE DEC 21 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 241.79 LAp .88

RC 153.781 GL 6.77

PLANETOCENTRIC CONIC

C3 23.314 VHL 4.849

LNCH AZMTH LNCH TIM(

90.00 13 22 8

90.00 6 7 41

100.00 14 53 33

100.00 7 18 57

110.00 16 23 57

110.00 8 5 3

DIFFERENTIAL CORRECTIONS

TOE .1420 TMA -.7271

ROE -.5280 RRA -.1789

F0E .3028 FRA -.1851

BOE .5448 BRA .7483

DISTANCE 361.796 EARTH TO MARS

LOt. 89.17 VL 34.597 GAL 3.56 AZL 89.05 HCA 111.66 SMA 218.71 ECC .33240 [NC .9486 vl 30.275

LOP 200.83 VP 22.158 GAP 18.48 A ZP 90.35 TAt. 14.34 TAp 126.00 RCA 146.01 APO 291.42 V2 22.706

GP 3.05 ZAL 62.17 ZAp 168.84 ETS 162.90 Z/dE 153.29 ETE 5.31 ZAC 92.88 ETC 255.87 CLP 169.26

DLA 17.39 RAL 155.88 RAD 6568.0 V(L 12.037 PTH 2.15 VHp 8.801DpA -.15 RAp 191.00 ECC 1.3870

L-I TIME [NJ LAT INJ L_G ZNJ RT A$C INJ AZMTH INJ TIME PC) CST TIM ]NJ 2 LAT INJ 2 LONG

2827.25 -28.26 83.81 28.31 91.82 1A 9 15 2227.2 -27.71 75.19

4323.67 4.02 178.89 18.72 61.95 7 19 45 3723.7 .24 172.25

2532.44 -29.74 62.05 26.23 93.20 15 35 48 1932.4 -28.98 53.33

4093.71 5.31 161.27 18.01 60.54 8 27 11 3493.7 1.35 154.73

2249.61 -33.56 40.18 25.83 96,92 17 I 27 1649.6 -32.24 31.19

3949.31 8.59 148.31 16.00 56.79 9 10 52 5349.3 4.16 142.02

MID-COURS4[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6318 8Au .5133 SGT 1828.4 8GR 661.2 SG3 232.5 ST 321.3 SR 623.0 SS 284.8

RC3 .0554 FAU .08097 RRT .1473 RRF -.1696 RTF -.8065 CRT -.4302 CRS .9313 CST -.6186

FC3-2.9811 BSP 5945 868 1944.3 R23 -.0338 R13 -.8074 LSA 699.7 MSA 283.7 9SA 71.0

BC3 1.6327 FSP 717 881 1831.4 862 652.9 THA 5.49 ELi 643.9 EL2 281.7 ALF 105.52

LAUNCH DATE DEC 21 1964 FLIGHT TIME 152.00 ARRIVAL DATE HAY 22 1955

HELIOCENTRIC CONIC DISTANCE 364.703 EARTH TO MARS

RL 147.16 LAL -.00 LOL 89.17 VL 34.506 GAL 3.67 AZL 88.07 HCA 112.59 SMA 216.48 ECC .32592 ]NC .9262 vl 30.275

RP 241.51 LAP .86 LOP 201.76 VP 22.045 GAP 17.86 AZP 90.36 TAL 15.01 TAp 127.60 RCA 145.92 Apo 287.03 V2 22.734

RC 156.092 GL 6.67 GP 3.14 ZAL 61.00 ZAp 168.15 ETS 163.39 ZkE 155.63 ETE 5.72 ZAC 93.02 ETC 255.86 CLP 168.37

PLANETOCENTR|C CONIC

C3 22.981 VHL 4.794 DLA 17.72 RAL 154.50 RAD 6567.9 VEL 12.015 pTH 2.14 VHP 8.582 DpA -.16 RAp 191.26 ECC 1.3782

LNCH AZMTH LNCH TiME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AL_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 14 4 2834.33 -28.28 84.33 24.83 91.56 14 1 18 2234,3 -27.76 75.70

90.00 6 6 17 4305.41 3,44 177.87 17.27 61.88 7 18 3 3705.4 -.35 171.23

100.00 14 45 47 2338.54 -29.76 62.51 24.76 92.96 15 28 6 1938.5 -29.03 53.78

100.00 7 17 15 4076.43 4.73 160.32 16.56 60.45 8 23 11 3476.4 .76 133.78

110.00 16 16 48 2253.80 -33.59 40.50 24.38 96.73 16 54 22 1653.8 -32.30 31.31

110.00 8 2 44 3933.93 8.02 147.49 14.54 56.66 9 8 18 3333.9 3.58 141.22

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1260 TRA -.6954 TC3 1.7010 BAU .5230 SGT 1855.8 $GR 659.5 SG3 266.3 ST 305.9 SR 624,4 95 305.9

ROE -.5197 flRA -.1894 RC3 .0651FAU ,08424 RRT ,1584 RRF -.1822 RTF -,8118 CRT -.4018 CRS .9244 CST -.6180

FOE .3282 FRA -.2374 FC3-3.1738 BSP 6052 SG8 1969.5 R23 -.0361 R13 -.8128 LSA 703.1MSA 278.0 $9A 74.0

ODE .5348 BRA .7158 BC3 1.7023 FSP 761 SGt 1859.1 SG2 650.0 THA 3.67 EL1 639.2 EL2 273.7 ALF 103.70

LAUNCH DATE DEC 21 1964 FL1GHT TIME 154.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 241.22 LAp .83

RC 158.408 GL 6.56

PLANETOCENTRIC CONIC

C3 22.500 VHL 4.743

LNCH AZNTH LNCH TIME

90.00 13 6 11

90.00 6 4 46

100.00 14 38 12

100.00 7 15 26

110.00 16 9 48

110.00 8 O 20

DIFFERENTIAL CORRECTION8

TOE .1213 TRA -.6528

ROE -.5159 RRA -.1620

FOE .3561 FRA -.2926

BDE .5280 BRA .6725

DISTANCE 367.675 EARTH

LOL 89.17 VL 34.419 GAL 3.78 AZI. 89.10 HCA 113.52 SMA 214.39 ECC .31978 INC

LOP 202.69 VP 21.939 GAP 17.25 AZP 90.36 TAL 15.69 TAp 129.20 RCA 145.83 APO

GP 3.24 ZAL 59.83 ZAp 167.45 ETS 163.82 Z/dE 154.01 ETE 6.16 ZAC 93.17 ETC

TO MARS

.9035 vl 30.275

282.94 V2 22.762

235.85 CLP 167.87

DLA 18.04 RAL 153.32 RAD 6567.9 VEL 11.995 PTH 2.14 VHp 8.369 OpA -.17 RAP 191.51 ECC 1.3703

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2841.23 -28.29 84.84 25.39 g1.30 15 53 52

4288.21 2.88 176.90 15.86 61.82 7 16 14

2544.49 -29.78 62.95 25.33 92.73 15 20 37

4060.19 4.19 159.42 15.14 60.58 8 25 6

2237.91 -33.63 40.82 22.96 96.55 16 47 26

3919.53 7.48 146.72 13.11 56.55 9 5 39

MID-COURSE EXECUTION ACCURACY

TC3 1.7882 BAU .5584 9GT 1893.8 $GR 657.8 SG3 280.7

RC3 .0754 FAU .08763 RRT .1614 RRF -.1962 RTF -.8216

FC3-3.5719 BSP 5905 SG.B 2004.8 R25 -.0466 R13 -.8228

8C3 1.7898 FSP 812 SG1 1897.2 SG2 648.1 THA 5.63

PO CST TIM INJ 2 LAT %NJ 2 LONG

2241.2 -27.81 76.20

3688.2 -.91 170.27

1944.5 -29.08 54.21

3460.2 .21 152.89

1657.9 -32.35 31.81

3319.5 3.03 140.46

ORBIT DETERMINATION ACCURACY

ST 293.1 SR 623.8 95 328.7

CRT -.4128 CRS .9180 CST -.6445

LSA 710.7 MSA 268.2 SSA 77.2

EL1 637.8 EL2 261.1 ALF 103.24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 21 1964 FL|GHT T|t_ 156.00 ARRIVAL DATE MAY 28 1865

NELiOCEHTRIC CONIC

RL 147.18 LAL -.00

RP 2AO. 93 LAP .80

RC 160.7E9 f,L 6.43

PLANE TOCENTR ! C CON|C

C$ 2E. 045 YHL 4.89•

LNCH AZNTH LNCN TIN(

90.00 12 59 34

R0.00 8 3 9

100.00 14 30 82

100.00 7 18 31

110.00 16 3 1

110.00 • 87 51

DIFFERENTIAL C.._NR[CT|ON$

TIDE .lOOe TRA -.6272

RDE -.SORE RRA -.1548

FDE .3820 FlEA -.3834

BIDE .5191 MA .6459

D]8TANCE 3•0.•06 EARTH TO MARS

LOt- 89.17 VL 34.33• GAL 3.99 A ZL 89.12 HCA 114.45 SMA 212.44 (CC .31400 IHC .8804 V1 50.275

LOP 203.82 VP 21.840 GAP IS.65 A ZP 90.36 TAL 16.35 TAp 130.80 RCA 148.75 kPO 279.15 v2 22.781

GP 3.34 ZAL 58.69 ZAp 168.74 ETS 164.20 ZAE 154.43 ET( 6.65 ZAC 93.31ETC 255.85 CLP 167.16

DLA 18.33 RAL 152.18 RAD &$6•.9 VEL 1|.9•• PTH 2.13 VHp 8.161 DpA -.1• RAP 191.75 ECC 1.3851

L-| TIRE INJ LAT INJ L_4G INJ RT ASC [NJ AZNTH |NJ TIME PO CST T|M INJ 2 LAT |NJ 2 LONG

294•.80 -28.30 85.52 2|.99 91.06 13 46 2 2247.8 -27.85 76.68

4272.16 2.37 176.01 14.49 61.77 • 14 20 3672.2 -1.42 169.38

2850.18 -29.80 63.3• 21.93 92.51 15 13 22 1950.2 -29.13 54.$3

4045.07 3.68 158.59 13.76 60.31 8 20 56 3445.1 -.30 152.06

2261.63 -38.86 41.12 21.58 96.3• 16 40 43 1661.8 -52.41 32.11

3904.15 6.97 149.01 11.72 56.45 9 2 57 3306.2 2.52 139.77

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6433 BAU .5444 SGT 1914.0 _ 656.0 SG3 296.2 ST 276.2 H 622.8 SS 349.6

RC3 .0866 FAU ,09130 RRT .1791 RRF -.2105 RTF -.8236 CRT -.3586 CRS .9100 CST -.6206

FC3-3.5823 BSP 6145 _ 2023.3 R23 -.0448 R13 -.8251 LSA 713.• NSA 265.• SSA 79.8

BC5 1.8453 FSP 660 SG1 1918.1 SCe_ 644.0 THA 3.96 EL1 632.2 EL2 253.9 ALF 100.81

LAUNCH DATE DEC 21 1964 FLIGHT T|N( 158.00 ARRIVAL DATE MAY 28 1965

HELIOCENTR|C COLIC

RL 147.16 LAL -.00

RID 240.64 LAP .TT

RC 193.03l GL 8.30

PLANETOCENTRIC C_NIC

CS 21.6T3 Vt4L 4.658

LNCH AZI4TH LNCH TIM(

90.00 18 51 11

90.00 6 1 29

100.00 14 23 48

100.00 7 11 29

110.00 18 56 27

110.00 T 35 17

DIFFERENTIAL C_NIECTIONO

101[ .0834 TRA -.5902 TC3 1.R007 8AU .5515

RDE -.$0}0 RRA -.14_S RC} .Oleo FAU .09816

FOE .409Q FRA -.4U_ FC}-}.9001) 8lip S}8|

IN)[ .8090 BRA .tlil K} 1.20}} FSP 91}

DISTANCE 573.792 EARTH TO MARS

LOL 89.17 VL 34.258 GAL 3.99 AZL 89.14 HCA 115.39 SHA 210.62 ECC .30853 INC .8568 V1 30.2•5

204.56 VP 21.747 GAP 16.05 AZP 90.37 TAL 17.02 TAp 132.40 RCA 145.64 AI=O 275.61 V2 22.821

GP }.45 ZAL 57.58 ZAP 166.01ETS 164.54 Zi_ 154.87 ETE •.14 2AC 93.46 ETC 255.84 CLP 166.44

DLA 18.$9 RAL 151.01RAD 6567.9 V(L 11.960 PTH 2.13 VHP •.959 DpA -.16 RAp 191.99 (CC 1.5567

L-| TIN( INJ LAT |NJ LONG |HJ RT ASC INJ A_4TH iNJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

8854.05 -88.31 25.77 20.62 90.85 15 39 45 2254.0 -2•.89 ••.13

4857.80 1.89 1•5.10 13.|5 61.74 • 12 20 5657.3 -1.91 168.55

2555.5} -29.81 63.77 20.57 92.30 15 6 21 1955.5 -29.1• 55.02

40}1.05 3.80 157.81 12.42 60.26 8 18 40 3431.0 -.78 181.29

Z285.55 -53.88 41.41 20.83 96.20 16 34 12 1665.5 -52.46 $2.59

}88}.78 6.51 145.38 |0.37 56.57 9 0 11 5293.8 2.04 139.12

HID-COURW[ EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1938.0 Srd_ 654.8 _k_5 512.4 ST 280.5 SR 621.• SS 3•1.6

RRT .3856 RRF -.8868 8TF -.8270 CRT -.$098 CRS .9022 CST -.5R84

_043.5 R83 -,0455 R15 -.0283 LSA 716.• NSA 262.9 SSA 82.1

SGS |840.7 54;2 840.0 THA 4.24 EL1 627.8 (L2 245.3 ALF 98.74

LAUNCH DATE DEC 21 1984 FL|GHT TIM( 160.00 ARRIVAL DATE MAY 30 1865

HELIOCENTRIC CONIC

RL 147.18 L4L -.O0

RP 240.$4 LAP .75

RC 165.3•5 GL 6.18

PLANETOCENTRIC CONIC

C3 21.3E1 VHL 4.81•

LNCH AZNTH LNCH TIN(

90.00 12 44 5

RO.0Q 5 5R 30

100.00 14 18 55

100.00 • 9 21

110.00 15 50 5

110.00 • 52 39

DIFFERENTIAL C(_RECTION8

TOE .0481 TRA -.5698

ROE -.4900 RRA -.1388

FDE .4370 FRA -.4075

BID( .50E0 MA .5665

D|STANCE 576.926 EARTH TO MARS

LC4. 89.17 YL 54.183 GAL 4.09 AZL 89.17 HCA 116.52 }HA 208.92 ECC .50357 INC .8329 VI 30.275

LOP 205.48 VP 21.880 GAP 15.46 AZP 90.57 TAL 17.67 TAp 154.00 RCA 145.54 APO 272.$0 V2 22.851

GP 3.58 ZAL 58.48 ZAP 165.27 ETS 164.85 ZAE 155.36 ETE 7.68 ZAC g3.62 ETC 255.83 CLP 185.70

OLA 16.84 RAL 149.89 RAD 8567.9 VEL 12.946 PTH 2.13 VHP 7.765 DPA -.14 RAp 192.21ECC 1.3509

L-I T|NE INJ LAT |NJ LONG INJ RT ASC |NJ AZRTH |NJ •|HE PO CST T|M INJ Z LAT INJ 2 LONG

2859.91 -28.51 88.20 19.29 90.62 15 51 45 2259.9 -27.92 77.56

4245.51 1.44 174.41 11.85 61.72 7 10 15 3645.5 -2.55 167.78

E560.58 -29.85 64.14 19.25 92.11 14 59 55 1960.6 -29.21 55.39

4019.09 2.77 157.10 1|.12 80.22 8 16 19 5418.1 -1.22 150.58

2288.02 -55.7| 41.67 18.92 96.05 16 27 54 1669.0 -32.51 32.65

3882.39 6.06 |44.76 5.06 56.50 6 57 22 5282.4 1.61 138.52

H|D-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACy

TCS 1.9577 OAU .5569 SGT 1958.| SGR 652.5 SG3 329.4 ST 246.0 SR 620.4 SS 392.9

RC5 .1121FAU .09918 RRT .2114 RRF -.8427 RTF -.8506 CRT -.2660 CRS .0942 CST -.5787

FC3-4.0270 BSP 6454 _ 2063.9 R85 -,0475 313 -.8520 LSA 724.5 MSA 280.3 SSA 84.2

BE3 1.9609 FSP 968 $61 1863.5 SGZ 655.9 THA 4.50 EL1 624.4 EL2 235.6 ALF 97.03

LAUNCH DATE DEC 21 1964 FLIGHT TIN( 162.00 ARRIVAL DATE JUN I 1965

HELIOCENTRIC CONIC

RL 147.10 LAL -.00 LOL 89.17 VL

RP 240.04 LAP .72 LOP 206.45 VP

RC 147.097 GL 8.01 _ 3.68 ZAL

PLAN[TOCENTR|C C.,CNIC

CS _1.O04 VHL 4.583

LNCH AZMTH LNCH TIN(

90.00 12 37 15

90.00 5 57 29

100.00 14 |O 19

100.D0 T 7 8

110.00 15 4S 58

110.00 7 49 57

DIFFERENTIAL CORRI[CTIONS

TOE .0554 TRA -.5405 TC5 2.0134 BAt) .5665

ROE -.4933 lima -.1309 RC3 .1800 FAU .10541

FIDE .4863 FRA -.560} FC3-4.8621 B_ 6568

BIDE .4RG5 BRA .5560 BC5 2.0174 FSP 1020

DISTANCE 380.111 EARTH TO MARS

34.118 GAL 4.18 AZL 89.19 HCA 117.26 SMA 20•.53 ECC .2g849 INC .8085 vt 30.275

21.578 GAP 14.87 AZP gO.}• TAL 18.35 TAp 155.59 RCA 145.44 APO 269.21 v2 22.881

55.41 ZAP 164.5| ET$ 165.12 ZA[ 155.87 ETE 8.27 ZAC 93.77 ETC 255.83 CLP 164.94

DLA 19.06 flAL 148.78 RAID 6567.9 Vl[L 11.938 PTH 2.|2 VHP 7.5710pA -.11 RAp 192.43 (CC 1.3457

L-I TIM( |NJ LAT |NJ LGN; |NJ RT ASC INJ AZNTH |NJ TIME PO CST TIN ZHJ 2 LAT |NJ 2 LONG

2805.32 -28.31 86.60 18.00 90.42 13 25 1 2265.3 -27.96 77.95

42}0.80 1.04 173.70 10.60 61.70 7 8 O 3630.9 -2.75 167.07

8595.20 -89.84 64.49 17.96 91.92 14 53 5 1965.2 -29.25 55.73

4000.25 2.}7 156.45 9.86 60.19 6 15 53 3406.2 -1.62 149.93

2878.82 -35.73 41.92 17.65 95.90 16 21 50 1672.2 -52.55 32.89

3872.00 5.69 144.21 7.79 56.24 8 54 29 $272.0 1.21 137.98

N|D-COUSSI[ E_I:'CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1880.5 SGR 650.9 $G5 347.2 ST 252.1SR 619.0 SS 415.3

RRT .2981RIQF -.2608 RTF -.8543 CRT -.2196 CRS .886• CST -.5548

SGO 2084.5 R83 -.0503 R15 -.8559 LSA 751.6 HSA 258.5 SSA 85.8

SG1 1886.5 _8 631.8 THA 4.•7 EL1 621.4 EL2 225.8 ALF 95.43
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 21 1984 FLIGHT TIME 164.00 ARRIVAL DATE JUN 3 1965

NELIO£ENTRiC C(_41C DISTANCE 383.338

RL 147.18 LAL -.00 LOt. 89.17 VL 34.043 GAL 4.28 AZL 89.22 HCA 118.20 SMA

RP 239.73 LAp .89 LOP 207.38 VP 21.504 GAP 14.29 AZP 90.37 TAL 18.97 TAp

RC 170.016 GL S.85 GP 3.80 ZAL 54.37 ZAP 163.74 ET9 165.37 ZAE 156.42 ETE

PLAMET(_ENTRiC CON|C

C3 20.720 VHL 4.552 DLA 19.27 RAL 147.69 RAD 6567.8 VEL 11.921 PTH 2.12 VHp

LNCH AZMTN LNCH TIME L-i TIME INJ LAX iNJ LONG iNJ RT ASC INJ AZMTH INJ

90.00 12 30 44 2870.24 -28.32 88.96 16.75 90.24 13 18 34

90.00 S 55 22 4219.44 .67 173.06 9.37 61.69 7 S 41

100.00 14 4 2 2369.41 -29.85 64.80 18.72 91.76 14 46 51

100.00 7 4 45 3995.50 2.00 155.86 8.63 60.17 8 11 21

110.00 13 38 6 2275.10 -33.75 42.14 16.41 95.77 16 16 1

110.00 T 47 10 3882.58 5.33 143.71 6.56 _6.18 8 51 33

DIFFERENTIAL C_RRECTiONS MID-COURSE EXECUTION ACCURACY

TOE .0442 TRA -.5103 TC3 2.0689 BAU .3739 SET 2001.8 SGR 849.8 8G3 366.0

ROE -.4889 RRA -.1228 RCS .1409 FAU .10788 RRT ,2450 RRF -.2799 RTF -.8379

FOE .49§0 FRA -.6388 FCS-4.SO88 BSP 8880 $68 2104.6 R23 -.0§38 R13 -.8397

BOE .4909 BRA .5251 6C3 2.0717 FSP 1090 _;1 2008.8 8G2 627.6 THA 5.04

EARTH TO MARS

205.84 ECC .29369 INC .7835 vl 30.275

137.17 RCA 145.34 APO 266.33 V2 22.912

8.92 2AC 93.93 ETC 255.82 CLP 164.18

7.385 DPA -.07 RAP 192.64 ECC 1.3410

TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2270.2 -27.98 78.31

3819.4 -3.12 166.43

1989.4 -29.28 56.04

3395.5 -1.98 149.34

1675.1 -32.58 33.10

3282.6 .85 157.49

ORBIT DETERM|NATION ACCURACY

ST 219.0 SR 617.3 SS 436.8

CRT -.1772 CRS .8787 CST -.5326

LSA 738.9 MSA 257.5 SSA 87.1

EL1 618.7 EL2 215.1 ALF 94.09

LAUNCH DATE OEC 21 1964 FLIGHT TIME 166.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 239.42 LAp .66

RC 172.331 GL 5.69

PLANI[TOCENTRIC C_[C

CS 20.465 VHL 4.524

LNCH AZMTH LNCH TiME

90.00 12 24 32

90.00 3 $3 6

100.00 13 58 2

100.00 7 2 18

110.00 15 32 29

110.00 7 44 20

DIFFERENTIAL CORRECTIONS

TDE .0335 TRA -.4908

ROE -.4846 RRA -.1143

FOE .$248 FRA -.722t)

806 .4856 BRA .4943

DISTANCE 386.605 EARTH TO MARS

LOL 89.17 VL 33.979 GAL 4.37 AZL 89.24 HCA 1_9.15 SMA 204.44 ECC .28959 INC .7581 vl 30.275

LOP 206.32 VP 21.435 GAP 13.71 AZP 90.37 TAL 19.60 TAP 138.75 RCA 145.24 Apo 263.63 V2 22.945

GP 3.93 ZAL 53.36 ZAp IGZ.94 ETS 165.59 Z_ 157.00 ETE 9.62 ZAC 94.09 ETC 255.82 CLP 163.39

OLA 19.45 RAL 146.63 RAO 6567.8 VEL 11.910 PTH 2.12 VHP 7.203 DpA -.02 RAp 192.84 ECC 1.3368

L-i TIME INJ LAT INJ LONG INJ RT ASC [NJ AZI4TH INJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

2874.63 -28.32 87.28 15.53 90.08 13 12 27 2274.6 -28.01 78.63

4209.14 .33 172.49 8.19 61.68 7 3 15 3609.1 -3.45 165.86

2373.15 -29.85 65.08 15.50 91.61 14 40 55 1973.2 -29.31 56.31

3985.85 1.68 155.33 7.44 60.15 8 8 44 3385.8 _2.31 148.81

2277.64 -33.77 42.34 15.21 95.66 16 10 26 1677.6 -32.62 33.29

3854.12 5.01 143.27 5.37 56.14 8 48 34 3254.1 .53 137.05

MID-COURSE ExECuTiON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1165 BAU .5606 _T 2021.3 8GR 648.5 SG3 385.8 ST 206.5 SR 615.5 S9 458.6

RC3 .1568 FAU .11254 RRT .2831 RRF -.3002 RTF -.8413 CRT -.1328 CRS .8707 CST -.5075

FC3-4.7608 BSP 6746 S_ 2122.8 RZ3 -.0577 R13 -.8433 LSA 746.9 MSA 257.5 SSA 87.9

BC3 2.1223 FSP 1156 SG1 2029.3 SG2 623.2 THA 5.33 EL1 616.2 EL2 204.4 ALF 92.87

LAUNCH DATE DEC 21 1964 FLIGHT TIME 168.00 ARRIVAL DATE JUN 7 1955

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 239.11 LAP .83

RC 174.639 GL 5.51

PLANETOCENTR|C CONIC

C3 20.237 VNL 4.499

LNCH AZMYH LNCH TIME

90.00 12 18 40

90.00 5 50 43

100.00 13 52 20

100.00 6 59 44

110.00 15 27 8

110.00 7 41 25

DISTANCE 369.911 EARTH TO MARS

LOL 89.17 VL 35.917 GAL 4.45 AZL 89.27 HCA 120.10 SMA 205.12 ECC .28545 INC .7321 vl 30.275

LOP 209.27 VP 21.371 GAP 13.15 AZP 90.37 TAL 20.23 TAp 140.55 RCA 145.14 APO 261.11 V2 22.975

GP 4.06 ZAL 52.38 ZAP 162.13 ETS 165.79 ZAE 157.61ETE 10.39 ZAC 94.25 ETC 255.81 CLP 162.59

DLA 19.60 RAL 145.60 RAD 6567,8 VEL 11.900 PTH 2.11 VHp

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH |NJ TIME

2878.43 -28.32 87.56 14.35 89.94 15 6 38

4199.98 .04 171.98 7.04 61.68 7 0 43

2576.36 -2g.86 65.32 14.33 91.49 14 35 16

3977.27 1.39 154.66 6.29 60.14 8 6 1

2279.79 -33.78 42.51 14.05 95.56 16 5 6

3846.62 4.72 142.86 4.22 56.11 8 45 32

MID-COURSE EXECUTION ACCURACY

9GT 2040.5 SGR 647.8 SG3 406.6

RRT .2823 RRF -.3220 RTF -.8445

SG8 2140.8 R23 -.0619 R13 -.8467

SG1 2049.5 SG2 618.7 THA 5.64

DIFFERENTIAL CORRECTIONS

TOE .0239 TRA -.4521 TCS 2.1635 8AU .5872

RDE -.4806 RRA -.1060 RCS .1737 FAU .11747

FOE .5545 FRA -.8112 FC3-3.0252 BSP 6821

BOE .4811BRA .4644 BC3 2.1705 FSP 1225

7.026 DpA .05 RAp 193.02 ECC 1.3330

PO CST TIH INJ 2 LAT [NJ 2 LONG

2278.4 -28.03 78.90

3600.0 -3.75 165.35

1976.4 -29.33 56.55

3377.5 -2.60 148.34

1679.8 -32.64 33.46

3246.8 .24 156.66

ORBIT DETERMINATION ACCURACY

ST 194.8 SR 613.6 SS 480.1

CRT -.0876 CRS .8629 CST -.4797

LSA 755.2 MSA 258.5 SSA 88.2

EL1 613.8 EL2 194.0 ALF 91.77

LAUNCH DATE DEC 21 1964 FLIGHT TIME 170.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC _.ON|C DISTANCE 393.252

RL 147.16 LAL -.00 LOt. 89.17 VL 33.858 GAL 4.54 AZL 89.29 HCA 121.05 SMA

RP 236.79 LAP .60 LOP 210.22 VP 21.312 GAP 12.59 AZP 90.36 TAL 20.84 TAp

RC 176.939 GL 5.39 GP 4.20 ZAL 51.43 ZAp 161.30 ETS 165.98 ZAE 158.25 ETE

PLAN£TOCENTR 1C CONIC

C3 20.054 VHL 4.476 DLA 19.74 RAL 144.59 RAD 6567.8 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ

90.00 12 13 7 2881.65 -28.32 87.79 13.21 89.82 13 1 9

90.00 5 48 13 4191.95 -.22 171.53 5.93 61.68 6 58

100.00 13 46 57 2579.08 -29.86 65.52 13.19 91.38 14 29 56

100.00 6 57 4 3969.75 1.13 154.45 5.18 80.13 8 3 14

110.00 15 22 3 2281.56 -33.79 42.64 12.92 95.48 16 0 4

110.00 7 38 27 3840.04 4.47 142.53 3.10 56.08 8 42 27

O|FFERENTIAL C_RECTIONS MID-COURSE ExECuTION ACCURACy

TOE .0197 TRA -.4193 TC3 2.2150 BAU .5955 SGT 2063.3 SGR 647.5 SG3 428.4

ROE -.4766 RRA -.0975 RC3 .1916 FAU .12263 RRT .2999 RRF -.3449 RTF -.8489

FOE .5849 FRA -.9062 FC3-5.2995 BSP 6793 SGO 2162.5 R23 -.0690 R13 -.8514

DOE .4770 BRA .4304 BC3 2.2232 FSP 1298 SGl 2073.3 SG2 614.8 THA 5.89

EARTH TO MARS

201.89 ECC .28159 INC .7088 vl 30.275

141.89 RCA 145.04 Apo 258.74 v2 23.007

11.24 ZAC 94.42 (TC 255.81CLP 161.77

11.892 PTH 2.11VHp 6.854 DpA .12 RAp 193.20 ECC 1.5297

RT A$C INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAY [NJ 2 LONG

2281.6 -28.04 79.14

3592.0 -4.00 164.89

1979.1 -29.35 56.75

3369.7 -2.85 147.92

1681.6 -32.67 55.59

3240.0 -.01 136.32

ORBIT DETERMINAT|ON ACCURACY

ST 182.9 SR 611.5 SS 501.2

CRT -.0745 CRS .8549 CST -.4781

LSA 764.0 MSA 258.9 SSA 88.5

ELI 611.6 EL2 182.3 ALF 91.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 21 1984

NELIO(ENTRI( CQIIIC

RL 147.16 LAL -.00

RP 269.47 LAp .§9

lC t•l.2SI 6L S.14

PLAM(TOCENTRIC CONIC

CS 19.882 VHL 4.458

LNCH AZMTH LNCH TIM(

90.00 12 ? $6

9D.00 S 45 85

100.00 13 41 $4

100.00 8 54 18

110.00 15 17 16

I10.00 • 35 20

FLI&HT TIME 172.90 ARRIVAL DATE JUN 11 1965

DISTANCE 396.626 EARTH •0 MARS

LO(. 89.17 VL 33.802 GAL 4.62 AZL 89.32 HCA 122.00 SNA ZOO.•S ECC .27794 INC .6788 vl 30.275

LOP 211.17 VP 21.258 GAP 12.03 AZP 90.36 TAL 21.48 TAp 143.44 RCA 144.94 APO 256.$3 v2 23.040

6P 4.35 ZAL $0.51 ZAP 160.46 ETS 1S6.14 ZA[ 158.91 ETE 12.18 ZAC 94.59 E•C 255.80 CLP 160.93

OLA 19.86 RAL 143.61RAD 658•.6 V(L 11.884 PTH 2.11VNp 6.68• DPA .21 RAp 193.36 ECC 1.$267

L-| TIME ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LO_;

2884.19 -26.32 8•.98 12.11 89.73 12 $6 1 2284.2 -28.05 79.$2

4185.07 -.44 171.15 4.66 61.69 6 SS 20 3585.1 -4.28 164.51

2581.20 -29.97 65.6• 12.09 91.30 14 24 SS 1981.2 -29.$7 56.90

5983.50 .91 184.09 4.11 60.12 8 D 21 3363.3 -3.07 147.57

2282.89 -33.80 42.75 11.82 95.42 1S SS 16 1662.9 -$2.68 38.69

3834.37 4.26 142.23 2.02 56.05 8 ]9 21 3234.4 -.28 136.02

DIFFERENTIAL CORRECTIONS MID-COURSE [I((CUTION ACCURACY

TOE .0072 TRA -.59_B TC5 2.2442 BAU .$982 _T Z072.1 _ 647.8 SG3 451.2 ST

ROE -.4•29 RRA -.01_3 RC3 .210• FAU .12802 RRT .5243 _ -._95 RTF -.8499 CRT

FOE .6186 FRA-I.00S3 FC3-S.5630 8Si s 6969 $68 2171.0 R23 -.OTIS R13 -.8527 LSA

BO( .4729 liRA .40US BC3 2.2541F3P 1375 SG1 2085.7 SG2 809.3 •HA 6.33 EL1

LAUNCH DATE DEC 21 1964 FLIGHT TIME 174.00

HELIOCENTRIC CONIC DISTANCE 400.032

ML 147.16 LAL -.00 LOL 68.17 VL 33.749 GAL 4.89 AZL 89.35 HCA 122.95 SMA 199.64 ECC .27450

RP 238.14 LAP .SS LOP 212.12 VP 21.209 GAP 11.48 A_P 90.35 TAL 22.04 TAp 144.99 RCA 144.64

RC 181.513 GL 4.94 _p 4.51 ZAL 49.61 ZAP 159.59 [TS 166.29 Z_E 189.61 ETE 18.22 ZAC 94.•6

PLAN(TOC(NTRIC CONIC

C3 19.690 VHL 4.437 DLA 18.84 RAL 142.66 RAO 636•.8 VEL 11.877 PTH 2.11VHp 6.524 DpA .31

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM

90.00 12 3 6 2886.12 -28.32 88.12 11.04 89.66 12 $1 12 2286.1

90.00 S 42 49 4179.27 -.63 170.82 3,62 61.69 6 32 28 3579.3

100.00 13 3• 10 2582.78 -29.87 65.79 11.03 91.24 14 20 13 1982.8

100.00 6 51 28 3957.88 .•3 153.79 3.07 60.12 • 37 23 335•.9

110.00 15 12 44 2283.80 -33.61 42.82 10.76 95.38 IS 50 47 1683.8

110.00 ? 52 21 3829.38 4.08 141.98 .98 36.03 8 36 11 3229.6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0086 TRA *.3820 TC3 2.L_)52 BAU .6072 _T 2096.7 _ 848.8 S_3 478.5

liD( -.4691RltA -.0788 RC3 .2312 FAD .13380 flRT .3419 _ -.3948 RTF -.8848

FOE .8439 FRA-l.1139 FC3-5.8630 89P 6843 _ 2194.8 R23 -.0807 R13 -.8580

BIDE .4692 BRA .3704 BC3 2.3068 F_P 1453 _1 2109.5 _ 805.8 •HA 6.58

ORBIT DETERMINATION ACCURACY

173.7 SR 609.2 SS 522.8

.DOSS CRS .8476 CST -.4167

7•3.0 MSA 263.4 SSA 87.6

609.2 ELI 1•3.• ALF 89.90

ARRIVAL DATE JUN 13 1965

EARTH TO MARS

INC .6508 V1 $0.275

AlSO 254.45 V2 23.076

ETC 285.80 CLP 160.07

RAp 193.51 ECC 1.$241

INJ 2 LAT INJ 2 LONG

-28.06 79.46

-4.41 164.18

-29.38 $7.02

-3.25 147.27

-$2.70 SS.76

-.41 166.77

ORBIT DETERMINATION ACCURACY

ST 161.6 SIR 606.6 SS 542.5

CRT -.DIS3 CRS .8386 CST -.4380

LSA 781.5 MSA 264.5 SSA 87._

EL1 606.6 EL2 161.6 ALF 90.25

LAUNCH DATE DEC 21 1964 FLIGHT TIME 176.00 ARRIVAL CATE JUN 15 1965

NELIC_ENTRIC CONIC

RL 147.1& LAL -.00

RP 237.81 LAP .52

RC 183.786 GL 4.76

PLANETOCENTRIC CONIC

C3 19.546 VHL 4.421

LMCH AZNTH LNCH TIME

90.00 11 58 S•

90.00 5 39 56

IO0.00 13 32 47

100.00 6 48 28

!!0.00 16 8 30

110.00 • 29 14

DISTANCE 403.466 EARTH

LOt. 89.17 VL 33.698 GAL 4.77 A ZL 89.36 HCA 123.91 SMA 198.62 ECC .27126 INC

LOP 213.08 VP 21.168 GAp ID.DS AZP 90.$5 TAL 22.61 TAp 146.52 RCA 144.74 Apo

GP 4.67 ZAL 48.76 ZAp 158.70 ETS |66.42 ZkE 160,$2 ETE 14.$6 ZkC 94.94 ETC

TO MARS

.6223 vl SD.275

252.50 V2 26.106

255.79 CLP 159.19

DLA 20.01RAL 141.74 MAD 6567.8 VEL 11.871 pTH 2.11 VHp 6.$65 DpA .43

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM

2887.31 -28.$1 88.21 10.02 89.61 12 46 45 2267.3

4174.59 -.78 170.56 2.82 61.69 6 49 31 $574.6

2583.66 -29.87 65.86 10.00 91.20 14 IS 51 1986.7

3953.45 .58 1S_.SS 2.06 60.11 7 $4 21 3363.4

2284.22 -33.81 42.85 9.74 95.36 |S 46 34 1684.2

3825.6• 3.93 141.78 359.97 56.02 8 38 0 $225.7

RAp 196.6§ ECC 1.3217

INJ 2 LAT INJ 2 LONG

-28.07 79.55

-4.56 163.92

-29.38 57.09

-3.40 147.03

-32.7U 33.79

-.56 135.57

DIFFERENTIAL CCRRECTIONS

TOE -.0045 TRA -.3436 TC3 2.3108 BAU .6078

RDE -.4636 RRA -.0691RC3 .2527 FAU .13969

FOE .6?GS FRA-I.2ZS1 FC3-6.1873 BSIP •069

BOE .4636 8RA .3505 BC3 2.3246 FSP 1541

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2097.5 _ 650.4 SG3 500.5 ST 154.9 SR 604.1 SS 564.2

RRT .3703 RRF -.4221RTF -.8548 CRT .0850 CRS .8319 CST -.3383

S_B 2196.1 R23 -.0834 RIS -.8580 LSA 791.S MSA 270.8 SSA 85.9

SG1 2112.5 SG2 599.9 THA •.13 EL1 604.2 EL2 154.3 ALF 88.66

LAUNCH DATE DEC 21 1964 FLIGHT TIME 178.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC COLIC

RL 147.16 LAL -.OO

RP 237.48 LAP .49

RC 186.049 GL 4.52

PLAM[TOCENTRIC'CONIC

C3 19.419 VHL 4.407

LNCH AZMTH LNCH TIM(

90.00 11 54 29

90.O0 5 36 56

100.00 13 28 43

100.00 6 45 24

110.00 15 4 32

110.00 7 26 3

DIFFERENTIAL CORRECTIONS

TOE .0007 TRA -.3092 TC3 2.3573 BAU .6182

RDE -.48|9 RRA -.0588 RC3 .2758 FAU .14611

FOE .7037 FRA-t.3474 FC3-6.5140 8SP 6882

BD( .4619 BRA .3148 BC3 2.3734 FSP 1624

DISTANCE 406.930 EARTH TO MARS

LOL 89.17 VL 33.649 GAL 4.84 AZL 69.41HCA 124.87 St4A 197.66 ECC .26820 INC .5931 vl 30.275

LOP 214.04 VP 21.125 GAP 10.41AZP 90.34 TAL 23.18 TAp 148.04 RCA 144.65 APO 250.67 v2 23.140

GP 4.84 ZAL 47.93 ZAP 157.78 ET8 166.54 ZA( 161.07 ETE 18.68 ZAC 95.12 ETC 285.79 CLP 188.29

DLA 20.06 RAL 140.84 RA0 6367.8 VEL 11.966 PTH 2.10 VHp 6.211DpA .56 RAp 193.78 [CC 1.3196

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI¢TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2867.85 -28.31 88.25 9.02 89.$9 12 42 37 2287.9 -28.07 79.$9

4170.95 -.90 170.36 1.85 61.70 6 46 27 3570.9 -4.68 163.72

2584.03 -29.87 65.88 9.01 91.19 14 11 47 1984.0 -29.39 57.11

3950.00 .46 153.36 1.09 60.11 7 $1 14 3350.0 -3.52 146.84

2284.22 -33.81 42.85 8.74 98.36 15 42 $7 1664.2 -32.70 33.•9

3822.$8 3.81 141.G1 359.00 56.00 8 29 46 3222.6 -.68 135.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2121.2 _ 653.0 SG3 527.§ ST 142.7 SR 601.1 SS 582.9

RRT .3895 RRF -.4499 RTF -.8593 CRT .0358 CRS .8226 CST -.3992

SGB 2219.5 R23 -.0938 R13 -.8633 LSA 799.8 MSA 272.9 SSA 89.S

861 2137.T SG2 596.8 THA 7.42 EL1 601.1 EL2 142.6 ALF 89.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE DEC 21 1964 FLIGHT TIME 180.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC DISTANCE 410.418

RL 147.16 LAL -i00 LOL 89.17 VL 33.603 GAL 4.91 AZL 89.44 HCA

RP 237.15 LAP .46 LOP 215.00 VP 21.089 GAP 9.89 A ZP 90.33 TAL

RC 188.300 GL 4.30 GP 5.02 ZAL 47.14 ZAp 156.85 ETS 166.66 ZAE

PLANETOCENTRIC CONIC

C3 19.305 VHL 4.394 DLA 20.09 RAL 139.98 RAD 6567.8 VEL 11.861 pTH

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ

90.00 11 50 44 2887.62 -28.51 88.23 8.06

90.00 5 33 49 4168.39 -.98 170.22 .91

100.00 13 25 0 2583.69 -29.87 65,86 8.05

1OO.OO 6 42 15 3947.55 .38 155.23 .16

110.00 15 0 53 2283.68 -33.81 42.81 7.78

110.00 7 22 51 3820.55 3.72 141.50 358.07

DIFFERENTIAL CCRRECTIONS MID-COURSE

TOE -.0139 TRA -.2968 TC3 2.3562 BAU .6130 8GT 2111.2

ROE -.4586 RRA -.0483 RC3 .2999 FAU .15247 RRT .4212

FOE .7384 FRA-1.A693 FC3-6.8579 BSP 7180 SG8 2211.1

BDE .4588 BRA .3007 8C3 2.3752 FSP 1727 SG1 2130.8

EARTH TO MARS

125.83 SMA 196.75 ECC .26532 INC .5631 vl 30.275

25.72 TAp 149.55 RCA 144.55 APO 248.96 V2 23.174

161.83 ETE 17.15 ZAC 95.30 ETC 255.78 CLP 157.37

2.10 VHp

AZMTH ]NJ TIME

89.60 12 38 52

61.70 6 43 17

91.20 14 8 3

60.11 7 a8 2

95.38 15 38 57

56.00 8 26 31

ExECuTION ACCURACY

SGR 656.9 SG3 554.5

RRF -.4796 RTF -.8574

R25 -.0968 R15 -.8619

SG2 590.4 THA 8.09

6.0610pA .70 RAp 193.89 ECC 1.3177

PO CST TIM INJ 2 LAT INJ 2 LONG

2287.6 -28.07 79.57

3568.4 -4.76 163.57

1983.7 -29,38 57.09

3347.6 -3.60 146.70

1683.7 -32.69 33.75

3220.3 -.76 135.29

ORBIT DETERMINATION ACCURACY

ST 139.6 SR 598.4 SS 604.9

CRT .1658 CRS .8173 CST -.2915

LSA 811.1MSA 280.3 SSA 95.3

EL1 598.9 EL2 137.5 ALF 87.66

LAUNCH DATE DEC 21 1964 FLIGHT TIME 182.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 236.81 LAp .43

RC 190.540 GL 4.07

PLANETOCENTR]C CONIC

C3 19.204 VHL 4.382

LNCH AZMTH LNCH TIME

90.00 11 47 20

90.00 5 30 35

100.00 13 21 36

100.O0 6 39 0

110.00 14 57 30

110.00 7 19 35

DIFFERENTIAL CCRRECTIONS

TOE -.0164 TRA -.2747

ROE -.4551RRA -.0372

FOE .7583 FRA-1.6024

8DE .4554 BRA .2773

DISTANCE

LOL 89.17 VL 33.560 GAL 4.97 AZL

LOP 215.97 Vp 21.057 GAp 9.37 AZp

GP 5.21 ZAL 46.38 ZAp 155.89 ETS

DLA 20.10 RAL 139.15 RAD 6567.8 VEL

L-I TIME INJ LAT INJ LONG ]NJ

2886.70 -28.31 88.16

4166.83 -1.03 170.13

2582.74 -29.87 65.79

3946.03 .33

2282.67 -33.80

3818.86 3.67

TC3 2.3728 BAU .6149

RC3 .3257 FAU .15933

FC3-7.1827 BSP 7213

8C3 2.3951 FSp 1827

413.932 EARTH TO MARS

89,47 HCA 126.80 SNA 195.90 ECC .26261 INC .5324 vl 30.275

90.32 TAL 24.25 TAp 151.05 RCA 144.46 Apo 247.34 V2 23.209

166.76 ZAE 162.61ETE 18.81 ZAC 95.49 ETC 255,78 CLP 156.43

11.857 pTH

RT ASC INJ AZMTH INJ TIME

7.14 89.64 12 35 27

.01 61.70 6 40 2

7.12 91.24 14 4 39

153.15 359.25 60.11 7 44 46

42.73 6.85 95.43 15 35 33

141.42 357.17 55.99 8 23 14

MID-COURSE EXECUTION ACCURACY

8GT 2114.7 8GR 662.0 SG3 583.5

RRT .4474 RRF -.5098 RTF -.8584

SG8 2215.9 RES -.1048 R13 -.8635

SG1 2137.0 8G2 585.9 THA 8.63

2.10 VHp 5.915 DpA .87 RAp 193.99 ECC 1.3160

PO CST TIN INJ 2 LAT INJ 2 LONG

2286.7 -28.07 79.51

3566.8 -4.81 163.49

1982.7 -29.38 57.02

3346.0 -3.65 146.62

1682.7 -32.68 33.67

3218.9 -.82 135.21

ORBIT DETERMINATION ACCURACY

ST 132.4 SR 595.3 SS 624.4

CRT .1914 CRS .8098 CST -.2688

LSA 820.8 MSA 285.2 SSA 82.0

EL1 595.9 EL2 129.8 ALF 87.44

L&UNCH DATE DEC 21 1964 FLIGHT TIME 184,00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 236.46 LAP .40

RE 192.768 GL 3,83

PLANETOCENTRIC CONIC

C3 19.114 VHL 4.372

LNCH AZMTH LNCH TIME

90.00 11 44 17

90.00 5 27 14

1OO.O0 13 18 32

100.00 6 35 40

110.00 14 54 25

110.O0 7 18 17

DIFFERENTIAL CORRECTIONS

TDE -.0174 TRA -.2534

ROE -.4516 RRA -.0255

FOE .7977 FRA-l. T429

BDE .4320 BRA .2547

DISTANCE 417.469 EARTH TO MARS

LOL 89.17 VL 33.518 GAL 5.04 AZL 89.50 HCA 127.76 SMA 195.10 ECC .26004 INC .5007 vl 30.Z75

LOP 216.93 VP 21.030 GAp 8.86 A ZP 90.31 TAL 24.77 TAp 152.53 RCA 144.36 Apo 245.83 v2 23.244

GP 5.41 ZAL 45.65 ZAP 154.91ETS 166.85 ZAE 163.40 ETE 20.69 ZAC 95.68 ETC 255.77 CLP 155.46

DLA 20.09 RAL 138.35 RAD 6567.8 VEL 11.853 pTH

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ

2885.05 -28.32 88.04 6.25 89.70 12 32 22

4166.28 -1.05 170.10 359.14 61.70 6 36 40

2581.14 -29.87 65.67 6.23 91.30 14 1 33

3945.42 .31 153.11 358.38 60.11 7 41 26

2281.17 -33.79 42.61 5.96 95.50 15 32 26

3818.16 3.64 141.38 356.30 55.99 8 19 55

MID-COURSE EXECUTION ACCURACY

TC3 2.3865 BAU .6165 SGT 2116.6 SC._ 668.6 8G3 614.0

RE3 .3533 FAU .16652 RRT .4759 RRF -.5407 RTF -.8593

FC3-7.5420 B'SP 7224 8GB 2219.7 R23 -.1137 R13 -.8652

BC5 2.4125 FSP 1931 SG1 2142.1 8G2 581.7 THA 9.20

2.10 VHp 5.773 DpA 1.05 RAP 194.07 ECC 1.3146

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2285.1 -28.06 79.39

3566.3 -4.83 163.45

1981.1 -29.37 56,90

3345.4 -3.67 146.59

1681.2 -32.66 33.56

3218.2 -.85 135.18

ORBIT DETERMINATION ACCURACY

ST 125.3 SR 592.0 SS 643.5

CRT .2048 CRS .8023 CST -.2551

LSA 830.5 MSA 290.1 SSA 80.6

EL1 592.6 EL2 122.5 ALF 87.41

LAUNCH DATE DEC 21 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 25 19_5

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 236.12 LAP .37

RC 194.983 GL 3.58

PLANETOCENTRIC CONIC

CS 19.035 VHL 4.363

LNCH AZMTM LNCH TIME

90.OO 11 41 33

90.00 5 25 46

IOO.00 13 15 47

100.00 6 32 15

110.O0 14 51 35

110.00 7 12 56

DIFFERENTIAL CCRRECTIONS

TOE -.0160 TRA -.2321

ROE -.4481RRA -.0132

FOE .8261FRA-l.8921

8DE .4484 BRA .2325

DISTANCE 421.029 EARTH TO MARS

LOt. 89.17 VL 33.479 GAL 5.10 AZL 89.53 HCA 128.73 SMA 194.34 ECC .25763 INC .4681 vl 30.275

LOP 217.90 Vp 21.006 GAP 8.36 AZP 90.29 TAL 25.27 TAp 154.00 RCA 144.27 Apo 244.41 V2 23.279

GP 5.62 ZAL 44.95 ZAP 153.90 EXS 166.93 ZAE 164.21ETE 22.86 ZAC 95.88 ETC 255.77 CLP 154.47

OLA 20.05 RAL 137.57 RAD 6567.8 VEL 11.850 PTH 2.10 VHp 5.636 DpA 1.24 RAp 194.14 ECC 1.3133

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

2882.67 -28.32 87.87 5.38 89.78 12 29 37 2282.7 -28.05 79.21

4166.69 -1.04 170.12 358.29 61.70 6 33 13 3566.7 -4.81 163.48

2578.89 -29.86 65.50 5.37 91.39 13 58 46 1978.9 -29.35 56.74

3945.71 .32 153.13 357.54 60.11 7 38 1 3345.7 -3.66 146.60

2279.16 -33.78 42.46 5.08 95.59 15 29 35 1679.2 -32.64 33.41

3818.20 3.64 141.39 355.47 55.99 8 16 34 3218.2 -.85 135.18

MID-COURSE ExECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.3980 BAU .6180 8GT 2117.8 8GR 676.8 SG3 646.0 ST 117.7 SR 588.6 SS 662.2

RC3 .3826 FAU .17407 RRT .5002 RRF -.5723 RTF -.8603 CRT .1954 CRS .7946 CST -.2588

FC3-7.9169 BSP 7185 SGB 2223.1 RZ3 -.1238 R13 -.8670 LSA 840.0 NSA 294.7 SSA 79.3

BC3 2.4284 FSP 2037 8G1 2146.6 SG2 578.1 THA 9.80 EL1 _reV.l EL2 115.4 ALF 87.67
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OEC 21 1964 FLIGHT TIN( 188.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CQI_IC

RL 147.16 LAL -.00 LOL 89.17 VL

RP 235.77 LAP .33 LOP 218.88 VP

RC 197.185 ;L 3.33 GP 5.83 ZAL

PLAMETOCENTRIC CONIC

CS 18.965 VHL 4.355

LNCM AZMTM LNCH TIME

90.00 11 39 13

90.00 5 20 12

100.00 13 13 22

100.00 G 28 45

110.00 14 49 3

110.00 7 9 33

DIFFERENTIAL CORRECTIONS

TOE -.0074 TRA -.2067 TC3 2.4170 BAU .6217

ROE -.4443 RRA .DO00MC3 .4142 FAU .18214

FOE .8464 FRA-2.0533 FC3-8.3149 9SP 7007

DDE .4444 BRA .2067 BC3 2.4522 FSP 2141

DISTANCE 424.811 EARTH TO MARS

33.441 GAL 5.15 AZL 89.57 HCA 129.71 SMA 193.63 ECC .25536 INC .4545 vl 30.275

20.986 GAP 7.87 AZP 90.28 TAL 25.75 TAp 155.46 RCA 144.18 Apo 243.07 V2 23.$15

44.28 ZAP 152.87 (TS 167.01ZAE 165.02 ETE 25.35 ZAC 96.09 ETC 255.76 CLp 153.46

DLA 20.00 RAL 136.83 RAD 8587.8 VEL 1|.847 PTH 2.10 VHP 5.502 DpA 1.46 RAp 194.19 ECC 1.6121

L-I TIN( INJ LAT IN/ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2879.56 -28.32 87.84 4.55 89.90 12 27 13 2279.8 -_S.O3 78.99

4168.06 -.99 170.20 357.48 61.70 6 29 40 3568.1 -4.77 163.55

2575.99 -29.86 65.29 4.53 91.50 13 56 18 1976.0 -29.63 56.52

3946.86 .35 153.19 356.73 60.11 7 34 32 3346.9 -3.68 146.67

2276.64 -$3.76 42.26 4,24 95.70 15 26 59 1676.6 -32.60 $3.22

3818.98 3.67 141.43 354.66 55.99 8 13 12 3219.0 -.82 165.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2115.0 SGR 988.9 SG3 680.1 ST 107.8 SR 584.6 SS 678.4

tiNT .3Z4ZRRF -.6039 RTF -.8624 CRT .1016 CRS .7848 CST -.3264

SG8 2233.2 R23 -.1360 _13 -.6701 LSA 847.5 NSA 298.9 SSA 78.S

SG1 2157.6 SG2 576.1 THA 10.36 ELI 584.7 ELI 107.2 ALF 88.89

LAUNCH OAT( DEC 21 1964 FLIGHT TINE 190.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOL 89.17 VL

RP 236.42 LAp .30 LOP 219.85 VP

RC 199.672 GL 3.06 GP 6.07 ZAL

PLAN_TOCENTRIC C(_ilC

CS 18.901 VHL 4.348 DLA 19.93 RAL 138.12 RAD 6567.8 VEL

LNCH AZMTH LNCH TIME L-I TIM( INJ LAY INJ LONG INJ

90.00 11 $7 14 2675.67 -28.32

90.00 5 16 32 4170.$7 -.92

lO0.OO 13 11 17 2572.56 -29.85

100.00 6 25 10 3940.68 .42

110.00 14 46 48 2275.55 -33.74

110.00 7 6 8 3620.48 3.73

DIFFERENTIAL CORRECTIONS

TOE -.0162 TRA -.2011TC3 2.3930 BAU .6151

ROE -.4411RRA .0133 RC3 .4494 FAU .19000

PDE .6629 FRA-Z.2094 FCS-8.7027 OS4P 7241

BDE .4414 RRA .2016 9C3 2.4343 FSP 2Z76

DISTANCE 428.211 EARTH TO MARS

33.406 GAL 5.21AZL 89.60 HCA 130.68 SMA 192.96 (CC .25321 INC .4000 vl 30.275

20.969 GAP 7.38 AZlP 90.26 TAL 26.21 TAp 156.90 RCA 144.10 APO 241.82 vZ 23.351

43.63 ZAP 151.81 (TS 167.09 ZAE 165.85 ETE 28.22 ZAC 96.30 ETC 255.76 CLP 152.41

11.844 PTH 2.10 VHP 5.372 DPA 1.70 RAp 194.23 ECC 1.3111

RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.55 3.75 90.04 12 25 9 2275.7 -28.01 78.70

170.33 556.70 61.70 6 26 Z 3570.4 -4.69 163.68

85.02 3.72 91.64 13 54 9 1972.4 -29.30 56.26

153.50 355.95 60.11 7 50 59 5348.9 -3.56 146.78

42.02 3.43 95.84 15 24 41 1673.6 -32.56 62.99

141.50 353.09 56.00 8 9 49 3220.5 -.76 135.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATI(_I ACCURACY

SGT 2099.8 SGR 699.2 863 715.6 ST 107.3 SIR 581.4 SS 699.1

RRT .§5491mF -.6358 RTF -.8590 CRT .2025 CRS .7613 CST -.2454

2215.2 R23 -.1453 R15 -.8679 LSA 860.1MSA 304.3 SSA 76.5

SGI 2158.2 Sr_ 571.5 THA 11.29 ELI 581.9 ELI 105.0 ALF 87.79

LAUNCH DATE DEC 21 1964 PLIGHT 7]M( 192.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 235.06 LAP .27

RC 201.544 GL 2.79

PLANETOCEMTRIC CONIC

C3 18.644 VHL 4.341

LNCH AZMTH LNCH TIME

90.00 11 35 63

90.00 5 12 45

100.00 13 9 30

100.00 6 21 29

110.00 14 44 48

110.00 7 2 41

DIFFERENTIAL CORRECTIONS

TOE -.0136 TRA -.1870

ROE -.4374 RRA .0278

POE .9069 FRA-2.3812

BDE .4377 BRA .1890

DISTANCE 431.832

LOL 89.17 YL 33.372 GAL 5.26 AZL 89.64 HCA

LOP 220.63 VP 20.956 GAp 6.90 AZP 90.24 TAL

GP 6.31 ZAL 43.05 ZAp 150.72 ETS 167.14 ZAE

OLA 19.83 RAL 135.44 RAD 6567.8 VEL

L-I TIME INJ LAT INJ LONG INJ

2871.05 -28.32

4173.57 -.81

2568.13 -29.84

3951.73 .52

2269.96 -53.72

5822.66 3.81

EARTH TO MARS

131.66 SNA 192.36 ECC .25120 INC .5656 vt 60.275

26.66 TAP 158.32 RCA 144.02 ApO 240.64 vZ 23.387

166.62 ETE 31.57 ZAC 96.52 ETC 255.75 CLP 151.35

TC3 2.5861 BAU .6133

RC3 .4816 FAU .19854

FC3-9.1213 BSP 7218

BC5 2.4343 FSP 2401

11.842 PTH 2.10 VHP 5.246 DpA 1.96 RAp 194.25 ECC 1.5101

RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAY INJ Z LONG

87.02 2.98 90.21 12 23 25 2271.0 -27.99 78.37

170.51 355.94 61.69 6 22 18 3573.6 -4.59 163.86

64.70 2.94 91.81 13 52 18 1966.1 -29.27 55.94

153.46 355.20 60.11 7 27 21 3351.7 -3.46 146.96

41.75 2.63 96.00 15 22 38 1670.0 -32.52 32.72

141.62 355.15 56.00 8 6 23 3222.7 -.68 135.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SAT 2088.3 SGR 713.9 SG3 749.8 ST 101.9 SR 577.6 SS 716.7

RRT .3911 RRF -.6873 RTF -.8381 CRT .1732 CRS .7744 CST -.2648

SGO 2207.0 R23 -.1578 R13 -.8685 LSA 869.9 MSA 308.6 88A 75.2

SG1 2132.3 SG2 569.0 THA 12.11 EL1 577.9 ELI 100.3 ALF 88.20

LAUNCH DATE DEC 21 1964 FLIGHT TIM( 194.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 435.471 EARTH TO MARS

RL 147.16 LAL -.00 LOt. 89.17 VL 33.540 GAL 5.31AZL 89.67 HCA 132.65 SMA 191.73 ECC .24929 INC .3271 V1 30.275

RP 234.71 LAP .24 LOP 221.82 VP 20.946 GAP 6.43 AZP 90.22 TAL 27.09 TAp 159.73 RCA 143.94 APO 239.53 V2 23.424

RC 203.699 GL 2.51GP 6.56 ZAL 42.48 ZAP 149.60 (TS 167.20 ZAE 167.39 ETE 35.47 ZAC 96.74 ETC 255.75 CLP 150.25

PLAN(TOCEMTRIC CONIC

C3 18.793 VHL 4.335 OLA 19.72 RAt. 154.78 RAO 6567.8 V[L 11.840 pTH 2.10 VHp 5.124 OpA 2.24 RAp 194.25 ECC 1.3095

LNCH AZMTM LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 11 34 13 2865.68 -28.51 86.62 2.23 90.41 12 21 59 2265.7 -27.96 77.98

90.00 5 8 52 4177.67 -.68 170.74 335.21 61.69 6 18 29 3577.7 -4.46 164.09

100.00 13 8 2 2563.19 -29.83 64.34 2.19 92.00 13 50 45 1963.2 -29.23 55.58

100.00 6 17 44 3953.39 .64 153.66 354.48 60.11 7 23 40 3355.4 -3.34 147.13

110.00 14 43 5 2265.81 -35.69 41.43 1.87 96.19 15 20 31 1665.8 -32.46 32.41

110.00 6 59 11 3625.53 3.92 141.77 352.43 56.02 6 2 56 3225.5 -.57 135.56

DIPFENENTI AL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0097 TRA -.1750 TC3 2.3730 BAU .6103 SGT 2072.1 SGR 731.2 865 787.3 ST 97.0 SR 573.7 SS 733.8

ROE -.4337 RRA .0431RC3 .3168 FAU .20753 RRT .6059RRF -.6980 RTF -.8565 CRT .1227 CRS .7681CST -.6009

FOE .9538 FRA-2.5600 FC5-9.5318 BSP 7187 SG8 2197.3 R23 -.1717 R13 -.8688 LSA 879.7 MSA 312.5 SSA 76.9

DOE .4339 BRA .1803 DC3 2.4290 FSP 2533 SG1 2122.7 5G2 567.6 THA 13.02 EL1 573.8 EL2 96.2 ALF 88.78
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE nEC 21 1964

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 234.35 LAp ,21

RC 205.837 GL 2.21

PLANETOCENTRIC CONIC

C3 18.748 VHL 4,330

LNCH AZMTH LNCH TiME

90.00 11 33 13

90.00 5 4 52

100.00 13 6 52

100.00 G 13 54

110.00 14 41 57

110.00 6 55 38

FLIGHT TIME 196.00 ARRIVAL OATE JUL 5 1965

DISTANCE 439.129 EARTH TO MARS

LOt. 89.17 VL 33.309 GAL 5.35 AZL 89.71 HCA 133.63 9NA 191.17 ECC .24750 INC .2897 vl 30.Z75

LOP 222.80 VP 20.939 GAP 5.97 AZP 90.20 TAL 27.50 TAp 161.13 RCA 143.86 APo 238.49 V2 23.461

GP 6.83 ZAL 41.94 ZAp 148.45 ETS 167.26 ZAE 168.11 ETE 40.03 ZAC 96.97 ETC 255.74 CLP 149.12

DLA 19.59 RAL 134.16 RAD 8567.8 VEL 11.838 PTH 2.10 VHp 5.006 DpA 2.54 RAP 194.24 ECC 1.3085

L-I TIME INJ LAT INJ LO_IG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2859.57 -28.31 86.18 1.50 90.63 12 20 33 2259.6 -27.92 77.53

4182.63 -.52 171.01 354.51 61.69 8 14 35 3582.6 -4.30 164.37

2557.58 -29.82 63.92 1.46 92.22 13 49 30 1957.6 -29.19 55.17

3959.85 .79 153.90 353.78 60.12 7 19 54 3359.9 -3.19 147.38

2261.12 -33.65 41.06 1.12 96.40 15 19 19 1661.1 -32.40 32.05

3829.07 4.06 141.95 351.74 56.03 7 59 27 3229.1 -.43 135.74

OIFFERENTIAL CORRECTIONS MID-COURSE

TOE -.0018 TRA -.1618 TC3 2.3612 BAU .6082 9GT 2057.3

ROE -.4297 RRA .0595 RC5 .5590 FAU .21670 RRT .6288

FOE .9324 FRA-2.7520 FC-10o0068 8SP 7070 SGB 2190.2

BDE .4297 8RA .1724 BC3 2.4264 FSP 2662 SG1 2113.2

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GR 731.4 SG3 827.0 ST 91.7 SR 569.3 SS 749.2

RRF -.7278 RTF -.8553 CRT .0097 CR9 .7599 CST -.3787

R23 -.1887 R13 -.8697 LSA 887.9 MSA 316.4 SSA 72.8

SG2 368.2 THA 13.96 ELI 569.3 EL2 91.7 ALF 89.91

LAUNCH DATE DEC 21 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CC_¢]C DISTANCE 442.803 EARTH TO MARS

RL 147.16 LAL -.00 LOL 89.17 VL 33,281 GAL 3.40 AZL 89.75 HCA 134.62 SMA 190.65 ECC .24581 INC .2491 V1 30.275

RP 233.98 LAp .18 LOP 223.79 VP 20.935 GAP 5.51 AZP 90.17 TAL 27.89 TAp 162.51 RCA 143.79 APO 237.51 V2 23.498

RC 207.938 GL 1.91GP 7.12 ZAL 41.42 ZAP 147.27 ITS 167.32 ZA[ 168.76 ETE 45.32 ZAC 97.21ETC 255.74 CLp 147.97

PLANETOCENTRIC CONIC

C3 18.705 VHL 4.325 OLA 19.43 RAL 133.56 RAO 6567.8 VEL 11.836 PTH 2.10 VHp 4.891DpA 2.87 RAp194.20 ECC 1.3078

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 32 33 2852.68 -28.30 85.67 .80 90.88 12 20 5 2252.7 -27.88 77.03

90.00 3 0 46 4188.45 -.33 171.34 353.83 61.68 6 10 35 3588.5 -4.12 164.70

100.00 13 6 1 2531.26 -29.80 63.45 .73 92.47 13 48 32 1951.3 -29.14 54.71

100.00 6 9 59 3965.11 .97 154.19 353.11 60.12 7 16 4 3365.1 -3.01 147.67

110.00 14 40 26 2255.85 -33.61 40.66 .39 96.64 15 18 2 1655.9 -32.33 31.66

110.00 6 52 3 3833.28 4.22 142.18 351.08 56.05 7 55 56 3233.3 -.27 135.98

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .0004 TRA -.1577 TC3 2.3296 BAU .6016 $GT 2027.2 8GR 774.6 963 867.0 ST 89.8 SR 565.4 83 766.3

ROE -.4259 RRA .0765 RC3 .6008 FAU .22606 RRT .6515 RRF -.7563.RTF -.8514 CRT -.0301CRS .7553 CST -.4101

FOE .9767 FRA-2.9444 FC-10.4625 8SP 7101 SG8 2170.2 R23 -.2026 R13 -.8686 LSA 898.7 MSA 319.5 SSA 71.6

BOE .4259 8RA .1753 BC3 2.4059 FSP 2813 SGI 2094.3 SG2 568.8 THA 15.12 EL1 565.4 EL2 89.8 ALF 90.28

LAUNCH OATE CEC 21 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUL 9 1965

NEL|OCENTRIC CONIC DISTANCE 446.494 EARTH TO MARS

RL 147.16 LAL -.00 LOL 89.17 VL 33.253 GAL 5.44 AZL 89.79 HCA 135.61 SMA 190.15 ECC .24422 INC .2074 VI 30.275

RP 233.62 LAP .15 LOP 224.78 VP 20.934 GAP 5.07 A ZP 90.15 TAL 28.26 TAp 163.87 RCA 143.71 Apo 236.59 V2 23.536

RC 210.060 GL 1.59 GP 7.42 ZAL 40.94 ZAP 146.05 ITS 167.37 ZAE 169.33 ETE 51.43 ZAC 97.46 ETC 255.73 CLP 146.78

PLANE TOCENTRiC CON|C

C3 18.667 VHL 4,520 OLA 19.26 RAL 152.99 RAD 6567.8 VEL 11.854 PTH 2.10 VHP 4.781DpA 3.22 RAp 194.15 ECC 1.3072

LNCH AZNTH LNCH TiM[ L-I TiME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 11 32 11 2845.05 -28.30 85.12 .12 91.16 12 19 36

90.00 4 56 54 4195.12 -.12 171.71 353.18 61.68 6 6 29

100.00 13 5 28 2544.26 -29.78 62.93 .06 92.74 13 47 52

100.00 6 5 59 3971.14 1.18 154.52 352.46 60.13 7 12 10

110.00 14 39 30 2250.02 -33.56 40.21 359.69 96.90 15 17 0

110.00 6 48 25 3838.15 4.40 142.43 350.45 56.07 7 52 23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .0083 TRA -.1515 TC3 2.3021 8AU .5967 9GT 2000.7 SGR 801.4 863 909.4

ROE -.4217 RRA .0950 RC3 .6461FAU .23600 RRT .6712 RRF -.7833 RTF -.8481

FOE .9924 FRA-3.1511 FC-10.9454 8SP 7015 SGB 2155.2 R23 -.2198 R13 -,8685

BOE .4217 ERA .1788 BC3 2.3911FSP 2959 SG1 2077.9 962 572.0 THA 16.32

LAUt4CH OATE OEC 21 I964 FLIGHT TIME 202.00

HELIOCENTRIC CONIC DISTANCE 450,201

RL 147.16 LAL -.00 LOt. 89.17 VL 33.228 GAL 5.47 AZL 89.83 HCA 136.61 SMA

RP 233.25 LAp .11 LOP 225,77 VP 20.936 GAP 4.63 AZP 90.12 TAL 28.61 TAp

RC 212.144 GL 1.26 GP 7.73 ZAL 40.49 ZAp 144.81 ITS 167.43 ZAE 169.77 ETE

PLANETOCENTRIC CONIC

C3 18.631VHL 4,316 DLA 19.06 RAL 132.44 RAD 6567.8 VEL 11.833 PTH 2.10 VHp

LNCH AZMTH LNCH TIME L-I TIME iNJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME

90.00 11 32 8 2836.63 -28.28 84.50 359.46 91.47 12 19 25

90.00 4 52 16 4202.62 .12 172.13 352.35 61.68 6 2 18

100.00 13 5 12 2536.54 -29.75 62.36 359.39 93.04 13 47 29

100.00 6 I 53 3977.96 1.41 154.90 351.83 60.14 7 8 11

110.00 14 38 50 2243.59 -33.51 39.71 359.00 97.19 15 16 14

110.00 6 44 44 3843.67 4.61 142.72 349.84 56.09 7 48 48

DIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY

TDE .0158 TRA -.1489 TC3 2.2664 BAU .5904 SGT 1967.7 SGR 831.8 SG3 952.9

ROE -.4174 RRA .1145 RC3 .6941 FAU .24619 RRT .6886 RRF -.8087 RTF -.8435

FOE 1.0077 FRA-3.5636 FC-11.4402 BSP 8937 SGB 2136.3 R23 -.2378 R13 -.8581

BDE .4177 BRA .1878 BC3 2.3703 FSp 3113 SGI 2056.9 SG2 577.0 THA 17.66

PO CST TIM iNJ 2 LAT [NJ 2 LONG

2245.0 -27.83 76.48

3595.1 -3.90 165.07

1944,3 -29.08 54.20

3371.1 -2.81 148.00

1650.0 -32.24 31.23

3238.1 -.08 136.22

ORBIT DETERMINATION ACCURACY

ST 88.1SR 560.9 SS 781.1

CRT -.156§ CRS .7485 CST -.4946

LSA 907.4 MSA 322.7 8SA 70.5

EL1 561.0 EL2 87.0 ALF 91.44

ARRIVAL DATE JUL 11 1965

EARTH TO MARS

189.69 ECC .24271 INC .1648 vl 30.275

165.22 RCA 143.65 Apo 235.73 V2 23.574

58.38 ZAC 97.72 ETC 255,73 CLP 145.56

4.674 OpA 3.60 RAp 194.08 ECC 1.3066

PO CST TIM INJ 2 LAT INJ 2 LONG

2236.6 -27.78 75.87

3602.6 -3.66 165.49

1936.5 -29.01 53.63

3378.0 -2.58 148.38

1643.6 -32.15 30.75

3243.7 .13 136.51

ORBIT DETERMINATION ACCURACY

ST 88.4 SR 556.4 SS 796.0

CRT -.2759 CRS .7429 CST -.5711

LSA 916.7 MSA 325.3 SSA 69.5

EL1 556.9 EL2 84.9 ALF 92.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAuMCH DATE DEC 21 1964 FLIGHT TIM( 204.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.DO

RP 232.86 LAP .08

RC 214.210 GL .92

PLANETOCENTRIC CONIC

C3 le.597 YHL 4.312

LNCH AZMTH LNCH TIME

90.00 11 32 24

90.00 4 4? 51

100.00 13 5 14

100.00 5 57 42

110.00 14 38 25

110.00 6 41 0

DIFFERENTIAL CCRRECTIONS

YO( .0239 TRA -.1494

ROE -.4129 RRA .1352

FOE 1.0199 FRA-3.5043

DOE .4136 BRA .2015

DISTANCE 453.924 EARTH TO MARS

LOt. 89.17 VL 33.203 GAL 5.51AZL 89.88 HCA 137.60 SMA 189.25 (CC .24130 INC .1197 vl 30.275

LOP 226.77 VP 20.940 GAp 4.19 AZP 90.09 TAL 26.95 TAp 166.55 RCA 143.58 Apo 234.91 V2 23.612

GP 8.06 ZAL 40.07 ZAp 143.53 ETS 167.48 ZA( 170.04 ETE 66.07 ZAC 97.99 ETC 255.72 CLP 144.31

OLA 16.84 RAL 131.92 RAD 6567.8 V(L 11.831PTH 2.10 VHp 4.571DpA 4.00 RAp 193.99 ECC 1.3061

L-| TIME INJ LAY INJ LONG INJ R7 A$C INJ AZMTH INJ TIME PC) CST TIM 1NJ 2 LAT INJ Z LONG

2827.44 -28.26 65.83 356.81 91.81 12 19 $2 2227.4 -27.71 75.Zl

4210.96 .39 172.59 351,94 61.69 5 58 2 3611.0 -3.40 165.96

2528.09 -29.72 61.73 358.74 93.37 13 47 22 1928.1 -28.94 53.02

3965.55 1.87 155.31 $51.23 60.15 7 4 ? 3385.5 -2.32 148.79

2236.55 -33.45 39.17 358.32 97.50 15 15 42 1638.5 -$2.05 30.22

3849.85 4.85 143.05 349.25 56.12 7 45 10 3249.9 .36 136.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC$ 2.2234 BAU .5830 $GT 1929.4 SER 866.0 $63 997.8 ST 91.0 SR 551.8 SS 810.3

RC3 .7452 FAU .25669 RRT .7034 RRF -.8321RTF -.8377 CRT -.3957 CRS .7376 CST -.6438

FC-11.9491DSP 6859 SC_ 2114.8 R23 -.2567 R13 -.8675 LSA 926.0 MSA 327.5 SSA 68.5

BC3 2.3450 FSP 3273 SG1 2032.5 642 584.3 ?HA 19.17 EL1 353.0 EL2 83.4 ALF 93.82

LAUNCH DATE DEC 21 1964 FLIGHT TIM( 206.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.OO LOL 69.17 VL

RP 232.51 LAP .05 LOP 227.77 VP

RC 216.258 GL .57 GP 8.41ZAL

PLAN(TOCENTRIC CONIC

C3 18.565 VHL 4.$09

LNCH AZMTH LNCH TIME

90.00 11 32 59

90.00 4 43 19

100.00 13 5 34

100.00 5 $3 25

110.00 14 38 16

110.00 6 37 12

DIFFEI_ENTIAL CONRECTION$

?DE .0333 111A -.1526 TCS 2.1751BAU .5752

ROE -.4080 RWA .1573 RC3 .'/'906 FAU .26752

FOE 1.0280 FRA-3.8135 FC-12.4752 BSP 6785

81DE .4093 liRA .2192 9C3 2.3175 FSIP 3436

DISTANCE 457.661 EARTH TO MARS

SS.180 GAL 5.54 AZL 89.93 HCA 138.80 SNA 188.84 (CC .23998 1NC .0723 vl 30.273

20.947 GAP 3.77 AZP 90.06 TAL 29.28 TAp 167.86 RCA 143.52 APO 234. 15 V2 23.650

$9.67 ZAP 142.21 ET$ 167.53 ZAE 170.13 ET( 74.51 ZAC 98.27 ETC 255.72 CLP 143.03

DLA 18.60 RAL 131.42 RAO 6567.6 VI[L 11.830 pTH 2.10 VHp 4.472 DpA 4.44 RAP 193.88 ECC 1.3055

L-I TIM( INJ LAT INJ LC$1G INJ RT ASC |NJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2817.45 -28.24 83.10 358.19 92.17 12 19 58 2217.5 -27.64 74.48

4220.14 .69 173.10 351.55 61.69 5 53 39 3620.1 -3.10 166.47

2318.91 -29.86 61.05 358.10 95.72 13 47 33 1916.9 -28.85 52.35

$993.92 1.95 135.77 $50.65 60.17 6 59 59 3393.9 -2.03 149.25

2228.88 -33.39 38.59 357.66 97.84 15 15 24 1628.9 -31.93 29.68

3856.70 5.11 143.41 340.69 56.15 7 41 29 3256.7 .63 137.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1887.0 _ 904.5 SG3 1044.2 ST 96.2 SR 546.9 S3 823.4

RRT .7151 _ -.8536 RTF -.8307 CRT -.3158 CRS .7319 CST -.7094

SCAS 2092.6 fl23 -.2759 R13 -.8670 LSA 934.4 MSA 329.5 SSA 67.5

$461 2006.3 SG2 594.7 THA 20.83 ELl 549.2 EL2 62.1ALF 95.30

L&UNCH QAYE DEC 21 11HL4 FL|GHT TIN( 208.00 ARRIVAL OATE JUL 17 1965

HELIOK_EMT91C COMIC

RL 147.19 LAL -.00

RP 232.14 LAP .02

RC 218.287 6L .20

PLANETOCEMTRIC CONIC

C3 19.534 VHL 4.305

LNCH AZMTH LNCH TIM(

90.00 11 33 52

90.00 4 38 40

100.00 13 8 11

100_00 5 49 2

110.00 14 38 21

110.00 8 33 21

DIFFERENTIAL CCRRECTION$

TOE .0437 TRA -.1585

ROE -.4028 RMA .1810

FOE 1.0279 FRA-4.0510

DOE .4051BRA .2406

DISTANCE 461.413 EARTH TO MARS

LQL 09.17 VL 35.156 6AL 5.37 AZL 89.97 HCA 139.61 SMA 188.45 ECC .23670 INC .0198 Vl 30.275

LOP 228.78 Vp 20.957 GAP 3.35 AZP 90.02 _AL 29.56 TAp 169.16 RCA 143.47 APO 233.44 VZ 23.689

r.p 8.78 ZAL 39.31 ZAp 140.87 (T8 167.59 Z/dE 170.00 EYE 82.78 ZAC 98.56 ETC 253.71 CLP 141.71

TC3 2.1195 BAU .5666

RC3 .8578 FAU .27858

FC-13.0127 BSP 6662

BC3 2.2866 FSP 3605

DLA 18.34 RAL 130.95 RAD 6567.8 VEL 11.829 pTH 2.09 VHp 4.376 DpA 4.90 RAp 193.75 ECC 1.3050

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH ZNJ TINIE PO CST TIM INJ Z LAT INJ 2 LONG

2806.65 -28.21 62.31 357.57 92.57 12 20 38 2208.7 -27.58 73.71

4230.16 1.01 173.66 350.79 61.70 5 49 10 3630.2 -2.78 167.03

2508.97 -29.83 60.32 357.48 94.11 13 48 0 1909.0 -28.75 51.62

AO08.08 2,26 156_28 350.10 60.19 6 35 45 $405.1 -1.72 149.76

2220.57 -33.30 37.95 357.02 98.21 15 15 22 1620.6 -31.81 29.04

3864.23 5.39 143.80 548.15 56.19 7 37 45 3264.2 .91 137.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1839.4 SGR 947.3 SG$ 1091.7 ST 104.0 SR 541.9 SS 835.9

RRT .7234 RRF -.8731RTF -.8220 CRT -.6211CRS .7266 CST -.7597

SG8 2068.9 R23 -.2950 R13 -.8688 LSA 942.9 MSA $31.3 SSA 66.6

961 1977.5 SG2 608.4 THA 22.70 ELI 545.8 (L2 60.9 ALF 96.95

LAUMCM DATE DEC 21 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUL 19 1965

Ht[LIOCENTRIC CONIC

RL 147.16 LAL -.OO

RP 231.76 LAp -.02

RC 220.299 r.L -.19

PLANI[TOCENTRIC C(_IIC

C3 18.304 VHL 4.302

LNCH AZIATH LNCH TIM(

90.00 11 35 3

90.00 4 33 53

100.00 1S 7 5

100.00 5 44 32

110.00 14 38 42

110.00 8 29 25

DIFFERENTIAL CCRRECTIONS

TOE .0544 TRA -.1679

ROE -.3973 RRA .2061

FOE 1.0253 FflA-4.2944

BOE .6010 BRA .2859

DISTANCE 465,179 EARTH TO MARS

LOt. 89.17 VL 33.138 GAL 3.60 AZL 90.03 HCA 140.62 SMA 188.09 ECC .23752 INC .0210 V1 30.275

LOP 229.78 VP 20.968 GAP 2.95 AZP 89.96 TAL 29.63 TAp 170.45 RCA 143.41 APO 232.76 V2 23.728

GP 9.17 ZAL 38.97 ZAp 139.46 ETS 167.65 zA/[ 169.64 ETE 91.10 ZAC 98.86 ETC 255.71 CLP 140.36

DLA 18.05 RAL 130.50 RAD 6567.7 VEL 11.827 PTH 2.09 VHp 4.285 DpA 3.40 RAp 195.60 ECC 1.$045

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

2795.02 -29.17 81.46 $56.97 92.99 12 21 38 2193.0 -27.46 72.87

4241.03 1.36 174.27 350.24 61.71 5 44 34 3641.0 -2.43 167.64

2498.24 -29.58 59.52 356.87 94.52 15 48 43 1898.2 -28.64 50.83

4013.04 2.GO 156.82 349.56 60.21 6 51 25 3413.0 -1.39 150.30

2211.59 -33.21 37.27 $56.38 98.61 15 15 34 1611.6 -31.66 28.$8

3872.46 5.70 144.23 347.63 56.24 T 33 57 3272.5 1.23 138.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TC3 2.0574 9AU .5375 SGT 1787.1SSR 994.8 SG3 1140.S ST 114.2 SR 536.7 SS 847.8

RC3 .9199 FAU .28992 RRT .7281RRF -.8906 RTF -.8115 CRT -.7043 CRS .7219 CST -.7940

FC-13.5843 BSP 6559 SG8 2045.3 R23 -.3134 R13 -.8669 LSA 951.3 MSA 332.7 SSA 63.7

9C3 2.2537 FSP 3731 $61 1947.2 $62 625.8 THA 24.79 EL1 542.9 EL2 80.2 ALF 98.72
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 21 1964 FLIGHT TIN( Z12.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC DISTANCE 468.959

_RL 147.18 LAL -.00 LOL 89.17 YL 33.119 GAL 5.62 AZL 90.08 HCA 141.63 SMA

Re 231.38 LAP -.05 LOP 230.79 VP 20.982 GAP 2.55 AZP 89.94 TAL 30.09 TAp

RC 222.292 GL -.80 GP 9.$9 ZAL 38.66 ZAP 138.06 ETS 167.71 ZAE 169.06 ETE

PLANETOCENTRIC CONIC

C3 18.474 YHL 4.298 OLA 17.74 RAL 130.08 RAD 6587.7 VEL 11.826 pTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ;NJ AZNTH lNJ TIME

90.00 11 38 52 2782.54 -28.12 80.55 356.39 93.45 12 22 55

90.00 4 28 59 4252.73 1.74 174.92 349.72 61.73 5 39 52

100.00 13 8 17 2486.71 -29.51 58.67 356.27 94.97 13 49 43

100.00 S 39 56 4023.83 2.96 157.42 349.04 60.24 6 47 O

110.00 14 39 16 2201.91 -33.11 36.53 355.75 99.03 15 16 0

110.00 6 25 24 3881.39 6.04 144.71 347.13 56.29 T 30 5

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0864 TRA -.1803 TC3 1.9884 BAU .5481 SGT 1730.t SG,R 1047.1 SG3 1190.3

ROE -.3912 RRA .2330 RC5 .9858 FAU .30147 RRT .7287 RRF -.9081 RTF -.7985

FOE 1.0149 FRA-4.5460 FC-14.1270 BSP 6444 S_ 2022.3 R23 -.3301 R13 -.8677

DOE .3988 BRA .2946 BC3 2.2193 FSP 3957 SG1 1915.8 8G2 647.6 THA 27.15

EARTH TO MARS

187.75 ECC .25640 INC .0789 V1 30.275

171.71 RCA 143.37 APO 232.13 V2 23.788

98.93 ZAC 99.18 ETC 255.70 CLP 138.97

2.0g VHP 4.197 DpA 5.93 RAP 193.44 ECC 1.3040

PO CST TIM INJ 2 LAT INJ 2 LONG

2182.5 -27.35 71.97

3652.7 -2.05 168.30

1888.7 -28.51 50.01

3423.8 -1.02 150.89

1601.9 -31.51 27.67

3281.4 1.57 138.47

ORBIT DETERMINATION ACCURACY

ST 127.2 SR 531.2 SS 858.5

CRT -.7729 CflS .7168 CST -.8150

LSA 959.0 NSA 334.1 SSA 64.7

EL1 540.5 EL2 79.3 ALF 100.72

LAUNCH DATE DEC 21 1964 FLIGHT TIM( 214.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CQNIC DISTANCE 472.751

RL 147.16 LAL -.00 LOt. 89.17 VL 33.101 GAL 5.64 AZL 90.13 HCA 142.64 SNA

RP 231.01 LAp -.08 LOP 231.81 Vp 20.999 GAP 2.15 AZP 89.69 TAL 30.33 TAp

RC 224.266 GL -1.03 GP 10.02 ZAL 38.38 ZAp 136.60 ETS 167.78 ZA( 168.26 (TE

PLANETOCENTRIC CONIC

C3 18.448 VHL 4.295 OLA 17.40 RAL 129.67 RAO 8567.7 VEL 11.825 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 11 38 20 2769.17 -28.07 79.58 355.81 93.93 12 24 29

90.00 4 23 56 4265.41 2.15 175.63 349.21 61.76 5 35 2

100.00 13 9 46 2474.35 -29.44 57.76 355.68 95.44 13 51 0

100.00 5 35 12 4035.46 3.35 158.06 348.54 60.28 6 42 27

110.00 14 40 10 2191.51 -32.99 35.74 355.13 99.49 15 16 41

110.00 6 21 17 3891.07 6.41 145.22 346.65 56.35 7 26 8

DIFFERENTIAL CCI_RECTIONS HID-COURSE EXECUTION ACCURACY

TOE .0788 TRA -.1965 TC5 1.9114 DAu .5385 SGT 1667.9 SGR 1104.5 SG3 1240.6

ROE -.3848 RRA .2616 RC3 1.0559 FAU .31310 RRT .7245 RRF -.9199 RTF -.7825

FOE .9999 FRA-4.6021 FC-14.6954 8SP 6341 SGB 2000.5 R23 -.3443 R13 -.6694

BDE .3928 8RA .5272 BC3 2.1836 FSP 4142 SGI 1883.5 SG2 674.2 THA 29.83

EARTH TO MARS

187.43 ECC .23534 INC .1338 vl 30.275

172.97 RCA 143.32 APO 231.54 V2 23.807

106.03 ZAC _9.52 ETC 255.70 CLP 137.55

2.09 VHp 4.113 DpA 6.49 RAp 193.25 ECC 1.3036

PO CST TIM IHJ 2 LAT INJ 2 LONG

2169.2 -27.22 71.01

3665.4 -1.64 169.00

1874.3 -28.37 49.12

3435.5 -.63 151.53

1591.5 -31.53 26.91

3291.1 1.94 138.98

ORBIT DETERMINATION ACCURACY

ST 142.1SR 525.7 SS 868.9

CRT -.8232 CRS ,7127 CST -.8262

LSA 967.0 MSA 335.2 SSA 63.7

ELI 536.8 EL2 78.7 ALF 102.83

LAUNCH DATE DEC 21 1564 FLIGHT TIME 216.00 ARRIVAL DATE JUL 25 19S5

HELIOCENTRIC CONIC DISTANCE 476.557

RL 147.18 LAL -.00 LOL 89.17 VL 35.085 GAL 5.66 AZL 90.19 HCA 143.66 SMA

RP 230.62 LAP -.11 LOP 232.65 VP 21.017 GAP 1.77 AZP 89.84 TAL 30.55 TAp

RC 228.222 ;L -1.48 GP 10.48 ZAL 38.12 ZkP 155.10 ETS 167.86 ZA( 167.28 ETE

PLANETOCENTRIC CONIC

C3 18.417 VHL 4.292 DLA 17.03 RAL 129.28 RAD 6567.7 VEL 11.824 pTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 11 40 26 2754.68 -27.99

90.00 4 16 45 4278.97 2.59

lOD.OO 13 11 52 2461.11 -29.35

100.00 5 30 20 4047.97 3.78

110.00 14 41 17 2180.33 -32.87

110.00 6 17 5 39OI.52 6.80

DIFFERENTIAL CORRECTIONS

TOE .0913 TRA -.2163 TC3 1.$267 BAU .5290

ROE -.3777 RRA .2922 RC5 1.1306 FAU .32487

FOE .9759 FRA-5.0637 FC-15.2712 BSP 6237

BDE .3886 8RA .3638 BC3 2.1483 FSP 4326

EARTH TO MARS

187.13 ECC .23434 INC .1926 vl 30.275

174.20 RCA 143.28 Apo 230.99 V2 25.847

112.31 ZAC 99.87 ETC 255.69 CLP 136.Dg

2.09 VHp 4.033 DPA 7.09 RAp 193.05 ECC 1.3031

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.54 355.23 94.45 12 26 21 2154.9 -27.08 69.99

176.39 548.72 61.79 5 30 5 3679.0 -1.21 169.76

56.79 355.09 95.94 13 52 33 1861.1 -28.22 48.17

158.75 348.07 60.33 6 37 48 3448.0 -.20 152.22

34.89 354.52 99.98 15 17 37 1580.3 -31.14 26.09

145.77 346.20 56.42 7 22 6 3301.5 2.34 139.52

MID-COURSE EXECUTICN ACCURACY ORBIT DETERHINATION ACCURACY

SGT 1601.3 SGR 1167.2 SGS 1291.6 ST 159.0 SR 519.7 SS 878.1

RRT .7152 RRF -.9319 RTF -.7626 CRT -.8615 CRS .7085 CST -.8298

SGB 1981.6 R23 -.3544 R13 -.8728 LSA 974.4 NSA 336.3 SSA 62.7

SG1 1851.7 SG2 705.5 THA 32.90 ELI 537.9 EL2 78.0 ALF 105.09

LAUNCH DATE DEC 21 1964 FLIGHT T|ME 218.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC DISTANCE 480.375

RL 147.16 LAL -.OO LOt. 89.17 VL 33.068 GAL 5.68 AZL 90.25 HCA 144.68 SNA

RP 230.24 LAp -.15 LOP 235.85 VP 21.037 GAp 1,39 AZP 89.79 TAt. 30.75 TAp

RC 228.159 GL -1.95 GP 10.97 ZAL 37.90 ZAP 133.57 ETS 167.94 ZAE 166.13 ETE

PLANETOCENTRIC CONIC

C3 18.389 VHL 4.288 DLA 16.65 RAL 128.91RAD 6567.7 VEL 11.822 PTH 2.09 VHp

EARTH TO MARS

186.85 ECC .23340 INC .2539 vl 30.275

175.42 RCA 143.24 APO 230.47 V2 23.887

117.76 ZAC 100.24 ETC 255.69 CLP 134.59

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG

90.00 11 42 51 2739.63 -27.91 77.43 354.67 95.00 12 28 31

90.00 4 13 23 4293.51 3.05 177.20 348.25 61.83 5 24 57

100.00 13 13 36 2446.97 -29.24 55.75 354.52 96.48 13 54 23

lO0.O0 5 25 19 4061.41 4.23 159.49 347.60 60.38 6 33 O

110.00 14 42 59 2168.36 -32.72 33.99 353.91 100.49 15 18 47

110.00 G 12 45 5912.78 7.22 146.37 343.76 56.50 7 17 58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy

TOE .1048 TRA -.2399 TC3 1.7342 DAU .5199 SGT 1530.9 SGR 1235.8 SG3 1343.4

ROE -.3697 RRA .3249 RC3 1.2105 FAU .33678 RRT .6995 RRF -.9423 RTF -.7378

FDE .9412 FRA-S.3312 FC-15.8552 BSP 6144 S_ 1967.5 R23 -.3589 R13 -.8782

DOE .3843 8RA .4039 BC3 2.1149 FSP 451! SG1 1822.2 SG2 741.9 THA 36.43

3.957 DpA 7.73 RAp 192.83 ECC 1.3026

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2139.6 -26.92 68.90

3693.3 -.74 170.37

1847.0 -28.04 47.15

3461.4 .23 152.96

1568.4 -30.93 25.22

3312.8 2.77 140.11

ORBIT DETERMINATION ACCURACY

ST 178.0 SR 515.3 SS 886.4

CRT -.8913 CRS .7041CST -.8273

LSA 981.3 NSA 337.8 SSk 61.7

EL1 537.8 EL2 77.0 ALF 107.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCM DATE DEC 21 1964

M(LIOCENTRIE CONIC

RL 147.1• LAL -.00

RP 2|9.•• LAP -.1•

RC E3D.DT• GL -2.45

PLAN[TOCENTRIE ¢t_ilC

C3 1R.$6_ VHL 4.285

LNCH AZNTH LNCH 7|i4_

90.00 11 45 35

90.00 4 7 51

100.00 13 15 39

100.O0 5 20 •

110.00 14 44 18

110.00 • • 1•

FLI;HT TIN[ 220.00

DISTANCE 484.20•

LOL 89.17 VL 33.053 GAL 5.•9 AZL 90.32 HCA 145.70 SNA

LOP 134.87 VP 21.ODD RAP 1.02 AZIP 89.74 TAL 30.93 TAP

reF 11.46 ZAL 37.71 ZAP 132.00 [T$ IS|.O4 ZN[ 164.63 ETE

DLA 16.20 RAL 128.5• RAD 85•7.7 VEL 11,821 PTH 2.09 VHp

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

2723.3• -27.81 7•.25 354.11 95.5• 12 30 58

4309.05 3.53 178.07 347.80 •1.•9 5 19 40

2431.•• -29.|2 54.•4 353.94 97.05 13 3• 30

4073.•1 4.71 160.2• 347.1• •D.45 6 2• 4

Z!55.53 -32.5• 33.01 353.30 101.04 15 20 13

3924.90 7.•8 147.01 345.33 5•.59 7 13 43

DIFFERENTIAL (4:RRECTION•

TD( .11•8 TRA -.2•72 TC3 1.•34• BALI .5120

ROE -.3610 RWA .3598 RC3 1.9953 FAU .34••5

FDE .8•79 FRA-5.ROI3 FC-1•.43•5 884D •0•9

DOE .3•01 BRA .4482 RC3 2.085• FS4P 4••_

LAUNCH DATE DEC 21 1964

HELIOCENTRIC CGI4IC

RL 147.1• LAL -.00

RP EZR.4T LAP -.21

RC 131.•73 GL -Z.g• TAP

PLAN[TOCENTRIC CCNIC

C5 1•.335 Vt4L 4.2•2 DLA

MID-COURSE EXECUTION ACCURACY

SGT 1458.1 SGR 1310.1 SG3 I395.1

RRT .67•4 RRF -.R514 RTF -.70•9

SG8 1960.2 R23 -.3557 R13 -.8•••

SGI 1797.0 _ 782.9 THA 40.50

FLIGHT TIN( 222.00

Of•TARE[ 488.049

LOL ••.17 VI. 33.039 6AL 5.70 AZL 90.39 HCA 14•.73 SNA

LOP 233.90 _p 21.084 GAP .•• AZP 89.•8 TAL 31.09 TAp

12.03 ZAL 37.54 ZAP 130.39 ET• 168.14 ZM( 1•3.41 ET(

15.74 RAL 128.22 RAO •5•7.7 VEL 11.•20 pTH 2.09 VHp

ARRIVAL DATE JUL 29 1965

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT

9O.OO 11 4• 38 2T0•.0• -27.•9

90.00 4 2 7 4325.68 4.08

IOO.OO 13 1• 39 2413.74 -28.••

100.00 5 14 47 4091.24 3.23

110.00 14 4• 12 2141.•1 -32.37

110.00 • 3 43 3937.94 6.17

DIFFERENTIAL C(_RRECTION•

TOE .1326 TRA -.2986 TC$ 1.52•4 RAU .5054

RD( -.3512 RRA .3972 RC3 1.3858 FAU .36051

FOE .6430 I_A-3.8747 FC-17.0225 R3P 6019

BOE .3754 liRA .4•09 9C3 2.0•17 FRP 4881

EARTH TO MARS

11•.59 ECC .23251 INC .3191 Vl 30.875

176.63 RCA 143.21 APO 2E9.98 V2 23.927

122.45 ZAC 100.63 ETC 255.90 CLP 138.06

3.885 DPA 8.40 RAP 198.59 ECC 1.$022

PO CST TIN |NJ 2 LAT INJ 2 LON6

2123.4 -2•.74 87.75

3709.1 -.23 171.44

1831.9 -27.•4 46.07

3475.8 .74 153.75

1555.5 -30.$9 24.30

3324.9 3.23 140.75

ORBIT DETERMINATION ACCURACY

ST 1••.• •R SO•.? $$ 894.1

CRT -.9147 CR9 .7004 CST -.8205

LSA 98•.3 NSA 339.4 SSA 60,5

ELI 536.9 EL2 75.5 ALF 110.14

ARRIVAL DATE JUL 31 1965

EARTH TO _ARS

186.35 ECC .23166 INC .3878 vl 30.275

177.82 RCA 143.18 APO 229.$2 V2 23.968

126.47 ZAC 101.04 ETC 255.68 CLP 131.49

3.617 DFA 9.12 RAP 192.34 ECC 1.3017

INJ I._ INJ RT A$C INJ AZl4TH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

75.00 333.55 96.20 12 33 44 2106.1 -26.54 66.52

179.00 347.37 61.9• 5 14 13 3725.7 .30 172.56

53.47 353.37 97.•• 13 56 55 1815.7 -27.62 44.93

161.14 346.74 60.53 • 22 58 3491.2 1.27 154.5R

31.99 352.70 101.62 15 21 54 1541.8 -30.43 23.31

147.70 344.93 56.69 7 9 21 3337.9 3.73 141.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1392.9 IrA 1390.8 SG3 1447.0 ST 220.3 SR 499.6 S• 901.2

RRT .6441 I_ -.9591 RTF -.•678 CRT -.9325 CRS .6971 CST -.•108

• r_ 1965.3 fl23 -.5424 R13 -.8963 LSA 995.1 _SA 341.4 SSA 59.3

SGI 1778.3 Sf_ 8Z7.3 THA 45.25 ELl 541.0 ELI 73.5 ALF 112.80

LA_CH DATE DEC 11 1964

HELIOCENTRIC CONIE

RL 147.16 LAL -.00

RP 229.09 LAP -.25

RC 233.648 EL -3.54

PLANETOCENTR1E CECilE

C3 18.309 VHL 4.279

LNCH AZMTH LNCH TZM(

90.00 11 52 0

90.OO 3 56 11

tOO.D0 13 21 39

!00.00 5 9 13

110.00 14 48 24

110.00 5 38 58

FLIGHT TIM( 224.00 ARRIVAL DATE AUG 2 1965

DISTANCE 491.904 EARTH TO MARS

LOt. 89.17 VL 33.026 GAL 5.71 AZL 90.46 HCA 147.76 SMA 186.13 ECC .23087 INC .4609 vl 30.275

LOP 236.93 VP 21.109 GAP .30 AZP 89.61 TAL 31.23 TAp 178.99 RCA 143.16 APO 229.10 V2 24.009

GP 12.60 ZAL 37.41 ZAP 12•.75 ETS 148.26 ZN[ 161.88 ET[ 119.91 ZAC 101.A8 ETC 255.68 CLP 129.89

DLA 15.23 RAL 127.90 RAD 656?.7 VEL 11.819 PTH 2.09 VHp

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2687.65 -27.54 73.67 352.99 96.85 12 36 48

4343.44 4.65 180.00 346.95 62.04 5 8 34

2398.55 -28.82 52.21 352.79 98.30 14 1 37

4107.77 5.78 $62.05 346.3_ $0.62 G 17 41

2127.12 -32.17 30.90 352,09 102.24 15 23 51

3951.9• 8.69 148.45 344.55 56.81 7 4 50

DIFFERENTIAL CORRECTIONS

TOE .1464 TRA -.3342 TC3 1.4090 BAU .5004

ROE -.3404 RRA .4370 RE3 1.4815 FAU .37205

FOE .7778 FRA-6.1473 FC-17.5925 8SP 6010

DOE .3705 •flA .3501 BE3 2.0445 FSP 3065

LAUNCH DATE DEE 21 1964

HELIOCENTRIC r-ERIC

RL 147.16 LAL -.00

RP 228.70 LAp -.28

RC 235.703 GL -4.14

PLANETOCENTRIC CONIC

C3 18.2•4 _HL 4.276

LNCH AZMTH LNCH TIN[

90.00 11 55 43

90.00 3 50 0

100.00 13 24 58

100.00 5 3 27

110.00 14 50 52

110.00 5 54 2

MID-COURSE EXECUTION ACCURACY

S_T 130•.7 SRR 1477.5 SG3 1497.8

RRT .5999RRF -.9658 RTF -.6177

SGB 1972.4 R23 -.31•4 fl13 -.9137

SG1 1768.5 S•2 873.4 THA 50.80

FLIGMT TIM( 226.00

DISTANCE 495.7•8

LOL 89.17 VL 33.013 GAL 5.72 AZL 90.54 HCA

237.96 VP 21.137 GAP -.05 AZP 89.54 TAL

GP 13.21 ZAL 37.30 ZAP 127.07 ETS 168.39 ZAE

3.754 DPA 9.88 RAp 192.07 ECC 1.3013

P• CST TIM INJ 2 LAT INJ 2 LONG

2087.6 -26.31 65.22

3743.4 .88 173.35

1798.3 -27.37 43.71

3507.8 !.83 !55.50

1527.1 -30.15 22.27

3352.0 4.26 142.16

ORBIT DETERMINATION ACCURACY

ST 243.1 SR 492.2 SS 908.1

CRT -.9467 CRS .694R CST -.7992

LSA 1002.2 MSA 343.7 SSA 57.9

EL1 544.4 EL2 70.8 ALF 115.52

148.79 SMA 185.92 ECC .23011

31.36 TAp 180.15 RCA 143.14

160.24 ETE 132.86 ZAC 101.94

DLA 14.69 RAL 127.59 RAO 6567.7 VI[L 11.818 pTH 2.09 VHP 3.695 DPA 10.68

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ P• CST TIM

2668.02 -27.38 72.26 351.42 97.54 12 40 11 2068.0

4362.44 5.ZG 181.06 346.55 62.14 5 2 43 3762.4

2380.21 -28.63 50.68 352.22 98.97 14 4 38 1780.2

4125.48 6.37 163.03 345.94 60.73 6 12 12 3525.5

2111.41 -31.93 29.73 351.48 102.90 15 26 4 1511.4

3967.05 9.25 149.26 344.18 5•.95 7 0 9 3367.0

DIFFERENTIAL CCRRECTION$

TOE .1598 TRA -.3745 TC3 1.2823 BAU .4990

ROE -.3261RRA .4?94 RC3 1.5•2• FAU .3832•

FOE .6993 FRA-6.4176 FC-18.1481 BSP 6057

DOE .3650 BRA .6083 BC3 2.0373 FSP 5249

ARRIVAL DATE AUG 4 1965

EARTH TO MARS

INC .5386 V1 30.275

APO 228.7D V2 24.049

ETC 255.68 CLP 128.25

RAp 191.79 ECC 1.3009

INJ 2 LAT INJ 2 LONG

-26.05 63.84

1.49 174.41

-27.10 42.42

2.43 156.47

-29.83 21.13

4.83 142.96

ORBIT 0ETERNINATION ACCURACY

ST 266.7 SR 484.4 89 914.5

CRT -.9582 CRS .6933 C8T -.7857

LSA 1009.3 MSA 346.7 86A 36.3

EL1 548.9 EL2 67.4 ALF 118.28

RID-COURSE EXECUTION ACCURACY

SGT 1232.0 SC_ 1570.6 3•3 1547.5

RRT .540•RNF -.9714 RTF -.5333

5C,8 1996.2 R23 -.2760 R13 -.9319

SG1 1772.3 3G2 918.5 THA 57.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE DEC 21 1964 FLIGHT T|ME 228.00 ARRIVAL DATE AUG 6 1985

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOt. 8g.17 VL

RP 228.31 LAP -.31 LOP 239.00 VP

RC 287.$37 GL -4.78 ;p 13.86 2AL

PLANETOCENTRI¢ C(_41C

C3 18.282 VHL 4.273 OLA

LMCH AZMTH LNCH TIME L-I TIME ZNJ LAT

90.00 11 59 48 2847.12 -27.18

90.00 3 43 34 4382.76 5.90

100.00 13 28 37 2580.64 -28.42

100.00 4 $7 28 4144.47 ?.OO

110.90 14 $3 39 2094.60 -31.6?

110.00 S 48 53 3983.28 g.ss

DIFFERENTIAL CORRECTIONS

TOE .1731 TRA -.4192 TC3 1.1483 BAU .4991

ROE -.3140 RRA .5248 RC3 1.6911 FAU .39428

FOE .6039 FRA-6.6883 FC-18.6917 BSP 8154

BOE .3586 BRA .6718 8C3 2.0441 FSP 5423

DISTANCE 499.648 EARTH TO MARL

33.002 GAL 5.72 AZL 90.62 HCA 149.83 SMA 185.72 ECC .22940 INC .6212 vl 30.278

21.186 GAP -.39 AZP 89.46 TAL 31.47 TAp 181.30 RC_ 143.12 Apo 228.33 V2 24.090

37.23 ZAp 125.35 ETS 168.54 ZA( 158.52 (TE 135.41 ZAC 102.43 ETC 255.67 CLP 126.58

14.11 RAL 127.30 RAD 6867.7 VEL 11.817 PTH 2.09 VHP 3.640 DpA 11.53 RAP 191.50 ECC 1.3005

INJ LONG INJ RT ASC |NJ AZMTH 1NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

70.76 351.86 98.26 12 43 55 2047.1 -25.78 62.38

182.21 346.16 62.26 4 38 37 3782.8 2.14 175.55

49.47 351.64 99.69 14 7 $8 1760.6 -86.79 41.05

164.09 348.56 60.87 6 6 30 3544.5 3.07 157.52

28.49 350.88 103.59 15 28 34 1494.6 -29.48 19.97

150.13 343.83 57.10 6 55 17 3383.3 5.45 143.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1163.2 SGR 1871.1 SG3 1596.2 ST 291.5 SR 478.0 SS 920.9

RRT .4632 RRF -.9761 RTF -.4716 CRT -.9680 CRS .6923 CST -.7684

SGB 2036.1 R23 -.2215 R13 -.9509 LSA 1016.6 HSA 350.9 SSA 54.5

$61 1796.0 6G2 959.2 THA 64.32 EL1 534.6 (L_ 82.8 ALF 121.10

LAUNCH DATE DEC 21 1964 FLIGHT TIME 230.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 227.92 LAP -.33

RC 239.350 GL -5.48

PLAN[TOCENTRIC CONIC

C3 18.243 VHL 4.271

LNCH AZMTH LNCH TIME

90.00 12 4 13

90.00 3 38 51

100.00 13 32 37

100.00 4 51 8

110.00 14 50 43

110.00 5 43 31

OIFFERENT|AL CCRRECTIONS

TO( .1967 TRA -.4566 TC3 1.0305 BAU .5091

ROE -.2938 RRA .5781 RC3 1.8154 FAU .40702

FOE .4432 FRA-7.0020 FC-19.3154 BSP 6128

BDE .3533 BRA .7368 BC3 2.0875 FSP 5482

D%9TANCE 503.539 EARTH TO MARS

LOL 89.17 VL 32.992 GAL 5.72 AZL 90.71 HCA 150.87 $14A 185.54 ECC .22873 INC .7092 vl 30.275

LOP 240.04 VP 21.196 GAP -.72 AZP 89.38 TAL 31.56 TAp 182.43 RCA 143.11 APO 227.98 V2 24.132

GP 14.54 ZAL 37.20 ZAp 123.60 ETS 168.70 ZAE 156.71 ETE 137.62 ZAC 102.96 ETC 255.67 CLP 124.97

OLA 13.48 RAL 127.01 RAD 6567.7 VEL 11.816 PTH 2.09 VHP 3.589 DPA 12.42 RAP 191.20 ECC 1.3002

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM ZNJ 2 LAT ]NJ 2 LONG

2624.89 -26.95 69.17 351.29 99.03 12 47 58 2024.9 -25.43 60.84

4404.52 6.59 183.44 345.80 62.40 4 50 15 3804.5 2.84 176.76

2339.80 -28.17 47.97 351.05 100.44 14 11 37 1739.6 -26.44 3g.59

4164.85 7.68 165.23 345.21 61.02 6 0 33 3564.8 3.75 158.64

2076.63 -31.38 27.17 350.24 104.31 15 31 20 1476.6 -29.09 18.71

4000.77 10.50 151.08 343.50 57.20 8 50 12 3400.8 8.11 144.73

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1114.1 SGR 1787.7 SG3 1652.7 ST 325.6 8R 463.0 SS 930.1

RRT .3811 RRF -.9804 RTF -.$888 CRT -.9807 CRS .8843 CST -.7079

SGB 2106.4 R23 -.1600 R13 -.9674 LSA 1023.3 MSA 368.4 8SA 51.2

SGI 1859.0 SG2 990.5 THA 71.08 ELi 563.6 EL2 52.3 ALF 124.94

LAUNCH DATE DEC 21 1964 FLIGHT TIME 232.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC DISTANCE 507.438 EARTH TO MARS

RL 147.16 LAL -.00 LOL 89.17 VL 32.982 GAL S.72 AZL 90.80 HCA 181.92 SMA 185.38 ECC .22809 INC .8040 vl 30.275

RP 227.53 L_P -.38 LOP 241.09 VP 21.228 GAP -1.05 AZP 89.29 TAL 31.63 TAp 183.55 RCA 143.10 kpo 227.06 V2 24.173

RC 241.142 GL -8.19 GP 15.27 ZAL 37.20 ZAP 121.82 ETS 168.88 ZAE 154.84 ETE 139.54 ZAC 103.51ETC 255.67 CLP 123.13

PLANE TOCENTRIC CONIC

C3 16.227 VHL 4.269 DLA 12.79 RAL 126.73 RAO 6567.7 VEL 11.816 PTH 2.09 VHp 3.544 UPA 13.36 RAp 190.90 ECC 1.3000

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC iNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 9 3 2601.13 -26.69 67,48 350.71 99.83 12 52 24 2001.1 -25.06 59.20

90.00 3 29 48 4427.87 7.33 184.76 345.45 62.57 4 43 36 3827.9 3.59 178.07

tOO.O0 13 37 0 2317.47 -27.88 46.37 350.46 101.23 14 15 38 1717.5 -26.05 38.05

100.00 4 44 32 4166.75 8.40 166.46 344.87 61.21 5 54 19 3586.8 4.49 159.83

110.00 15 0 8 2057.34 -31.04 25.77 349.61 105.08 15 34 26 1457.3 -28.66 17.38

110.00 5 37 53 4019.66 11.19 152.10 343.19 57.49 6 44 53 3419.7 6.82 145.73

OIFFERENTIAL C(_RflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT[ON ACCURACY

TOE .2041 TRA -.5149 TC3 .8686 8AU .5164 SGT 1061.6 8GR 1900.0 8G3 1693.3 ST 347.4 SR 455.8 SS 938.4

ROE -.2768 RRA .6284 RC3 1.9329 FAU .41598 RRT .2528 RRF -.9837 RTF -.2561 CRT -.9838 CRS .6924 CST -.7016

FOE .3344 FRA-7,2406 FC-19.7§81BSP 6480 SGB 2176.5 R23 -.0937 R13 -.9792 LSA 1034.0 MSA 370.9 SSA 49.4

BOE .3439 ORA .8124 8C3 2.1191FSP 5679 SGt 1926.3 8G2 1013.2 THA 78.84 ELi 570.9 EL2 49.7 ALF 127.19

LAUNCH DATE DEC 2t 1964 FLIGHT TIME 234.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CCNIC

RL 147.16 LAL -.OD LOt. 89.17 VL

RP 227.14 LAp -.41 LOP 242.14 VP

RC 242.914 GL -6.98 GP 16.04 ZAL

FLANETOCENTR IC CONIC

C3 18.216 VHL 4.268

LNCH AZMTH LNCH TIME

90.00 12 14 18

90.00 3 22 24

100.00 13 41 47

100.00 4 37 36

110.00 15 3 54

110.00 5 31 38

DIFFERENTIAL CORRECTIONS

TOE .2111 TRA -.3763 TC3 .7004 BAU .§295

ROE -.2569 RRA .8832 RC3 2.0582 FAU .42443

FOE .2009 FRA-?.4783 FC-20.1713 BSP 6820

80E .3325 BRA .8938 BC3 2.1741 FSP 5849

DISTANCE 511.348 EARTH TO MARS

32.973 GAL 5.72 AZL 90.91HCA 152.96 SMA 185.23 ECC .22748 INC .9052 vt 30.275

21.262 GAP -1.37 AZP 89.19 TAL 31.69 TAp 184.65 RCA 143.09 Apo 227.36 v2 24.214

37.24 ZAp 120.01ETS 169.09 ZAI[ 152.90 ETE 141.22 ZAC 104.11ETC 255.67 CLP 121.36

OLA 12.05 RAL 126,46 RAD 6567.7 VEL 11.815 PTH 2.09 VHp 3.503 DPA 14.36 RAp 190.60 ECC 1.2998

L-[ TIME INJ LAT 'INJ LONG INJ RT ASC INJ AZ14TH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2575.76 -26.38 65.69 350.13 100.68 12 57 13 1975.8 -24.64 57.45

4432.96 8.11 186.19 345.13 62.78 4 36 37 3853.0 4.40 179.48

2293,61 -27.56 44.67 349.86 102.07 14 20 0 1693.6 -25.61 36.41

4210.34 9.17 167.78 344.56 61.42 3 47 46 3610.3 5.28 161.13

2036.64 -30.67 24.27 348.97 105.90 15 37 51 1436.6 -28.18 15.96

4040.07 11.94 153.21 342.91 57.73 6 39 18 3440.1 7.59 146.81

MID-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1031.3 SGR 2021.1 SG3 1732.2 ST 370.1SR 448.2 SS 948.7

RRT .1011RRF -.9864 RTF -.1014 CRT -.9861CRS .7024 CST -.6880

SG8 2269.0 R23 -.0329 R13 -.9859 LSA 1046.1MSA 375.8 SSA 47.3

SGt 2024.7 SG2 1024.1THA 86.03 EL1 579.3 EL2 47.6 ALF 129.47
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JPL TM 33-100 EARTH--MAI_S TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 21 198A

HELIOCENTRIC CONIC

RL 14?.18 L4L -.00

RP Z2&.T5 LAP -.44

RC 244.$86 ;L -?.$2

PLAN[YOCENTRIC CONIC

C3 18.212 VHL 4.288

LNCH AZMTH LNCH TIM4[

DO.D0 12 19 39

90.00 3 14 $3

100.00 13 45 38

100.00 4 30 16

110.00 13 8 1

110.00 S 29 43

FLIGHT TIN( 258.00

DISTANCE 515.269

LOL 89.17 VL 32.965 GAL 5.71 AZL 91.01 HCA 154.02 SMA

LOP 243.19 VP 21.296 GAp -1.66 AZP 89.09 TAL 31.72 TAp

GP 16.86 ZAL 37.32 ZAP 118.18 ETS 169.32 Ztd[ 150.89 ETE

ARRIVAL DATE AUG 14 18S5

EARTH TO MARS

185.09 ECC .22890 INC 1.0145 vl $0.275

185.74 RCA 143.09 APO 227.09 v2 24.258

142.70 ZAC 104.75 ETC 255.68 CLP 119.58

DLA 11.24 RAL 126.19 RAD 6567.7 VEL 11.815 PTH 2.09 VHP 3.466 DpA 15.41

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN

2548.83 -28.02 63.78 349.53 101.56 13 Z 27 1948.6

4479.99 8.95 167.73 344.62 63.02 4 29 15 3880.0

2289.05 -2T.18 42.87 349.25 102.95 14 24 45 1686.1

4235.80 10.00 169.22 344.27 61.86 S 40 52 3635.8

2014.43 -30.24 22.68 348.32 106.75 15 41 36 1414.4

4062.19 lZ.74 154.42 342.64 5R.01 6 33 23 3482.2

RAp 190.$0 ECC 1.2997

INJ 2 LAT |NJ 2 LONG

-24.|7 53.81

5.28 160.99

-25.12 $4.8T

8.15 182.38

-27.63 14.43

8.42 147.99

DIFFERENTIAL CORRECTIONS MID-COURSE EvrCUT|ON ACCURACy (_BIT DETERMINATION ACCURACY

TOE .21TI TRA -.8422 TC3 .9261 BAU .548T _;T 1029.5 SGR 2151.3 _13 1768.2 ST 393.3 SR 440.9 SS 961.3

ROE -.ZSST flRA .T420 RC3 Z.1913 FAU .43222 RRT -.0632R1_ r -.9688 flTF .0673 CRT -.9663 CR9 .7160 CST -.869T

FDE .0455 FRA-T.T069 FC-ZO.3459 BSP TZS5 S_ 2384.9 RZ3 .0163 R13 -.9886 LSA 1060.6 M8A $82.6 SSA 44.9

BOG .3190 BRA .9813 BC3 2.2936 FSP 5996 $81 2152.7 SG2 1026.5 THA 92.31 ELI 588.9 EL2 48.6 ALF 151.69

LAUNCH DATE DEC Z2 1964 FLIGHT TIlE 238.00 ARRIVAL DATE AUG 18 1963

HELIOCENTRIC CCNIC DISTANCE 519.201 EARTH TO MARS

RL 14T.16 LAL -.DO LCL 89.17 VL 32.957 GAL S.TO AZL 91.13 HCA 155.07 544A 184.96 ECC .22638 INC 1.1328 Vl 30.275

NP 228.36 LAp -.4R LOP 244.24 VIP 21.532 GAP -1.96 AZP 88.97 TAL 31.74 TAp 186.61 RCA 143.09 APO ZZ6.SS V2 24.297

RC 248.398 GL -8.T4 GP 1T.T3 ZAL $7.45 zAP 116.32 ETS 169.5T ZJM[ 148.82 ETE 144.01 ZAC 105.43 ETC 253.86 CLP 117.74

PLANETOCENTRIC CONIC

C3 18.218 VHL 4.268 OLA 10.38 RAL lZ§.93 RAID 6567.7 VEL 11.815 PTH 2.09 VHp 3.439 DPA 18.51 RAP 190.00 [CC 1.2998

LNCH AZNTH LNCH TIM( L-I TIRE INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

90.00 12 26 8 2519.58 -25.61 61.T6 346.92 102.$1 13 8 7 1919.6 -23.63 53.85

90.00 S 6 18 4509.1T 9.89 189.41 344.55 63.32 4 21 28 3909.2 6.19 182.64

100.00 13 52 $7 2240.65 -26.75 40.95 348.63 103.9T 14 29 56 1640.6 -24.57 52.82

100.00 4 22 30 4283.35 10.68 170.79 344.00 61.99 5 33 34 3863.3 7.05 |64.09

110.00 15 12 $2 1990.54 -29.76 20.99 347.66 10T.65 15 45 43 1390.5 -27.08 12.84

110.00 3 19 4 4086.21 13.60 155.75 342.41 58.33 6 27 10 3486.2 9.31 149.28

DIFFERENTIAL CGIIRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TDE .221T TRA -.T122 TC3 .3445 BAU .5737 SGT 1058.2 SGR 2289.3 SG3 1799.1 ST 416.6 SR 455.1 88 977.4

ROE -.2088 RRA .6052 RC3 2.3302 FAU .43871 RRT -.2335 RRF -.990T RTF .2369 CRT -.9829 CRS .7350 CST -.8481

FDE -.1299 FflA-T.9204 FC-20.8490 9SIP 7771 $GB 2522.0 R23 .0533 R13 -.9893 LSA 1078.6 MSA 391.3 SSA 42.2

BIDE .5032 BRA 1.0730 BC3 2.3555 FSP 6129 SG1 2305.9 S12 1021.5 THA 97.67 EL1 599.9 EL2 55.7 ALF 155.75

LAUNCH DATE OEC 21 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.DD LOt. 89.17 VL

RP 225.9T LAP -.51 LOP 245.$0 VP

RC 248.110 GL -9.TS GP 18.88 ZAL

PLANETOCENTRIC CONIC

C3 18.235 VHL 4.2TD DLA 9.40 RAL 125.66 RAD 8567.7 VEL

LNCH AZI4TH LNCH TIME L-I TIME INJ LAY IHJ LONG INJ

g0.00 12 32 48 2488.41 -23.15

90.OO 2 57 30 4540.79 10.81

100.00 13 58 45 2211.20 -26.25

100.00 4 14 14 4295.24 11.83

|10. 00 i5 i? 29 i964.82 -'29 .'22

110.00 5 12 O 4112.$6 14.53

DIFFERENTIAL CCRRECTIONS

TOE .2241 TRA -.7870 TC3 .1564 BAU .6049

ROE -.1753 RRA .8732 RC3 2.4764 FAU .44410

FOE -.$296 FRA-6.1184 FC-21.0642 BSP 8359

DOE .2843 BRA 1.1753 BC3 2.4814 FSP 6235

DISTANCE 525.143 EARTH TO MARS

32.951 GAL 5.69 AZL 91.26 HCA 156.13 SRA 184.85 ECC .22584 INC 1.2615 vl 30.275

21.369 GAP -2.28 AZP 88.85 TAL 31.75 TAp 187.88 RCA 143.10 Apo 225.59 V2 24.339

37.63 ZkP 114.45 ETS 169.86 ZAE 146.70 ETE 145.18 ZAC 106.17 ETC 255.65 CLP 113.89

11.816 PTH 2.09 VHP 3.413 DpA 17.68 RAP 189.72 ECC 1.3001

RT ASC INJ AZNTH lNJ TIME PO CST TIN INJ 2 LAT INJ 2 L0048

59.60 348.31 103.49 13 14 16 1888.4 -23.05 51.56

191.23 344.30 63.67 4 13 11 3940.8 7.18 184.43

38.90 347.99 104.84 14 35 36 1611.2 -23.95 $0.85

172.50 343.77 62.35 5 25 47 3693.2 8.04 165.76

ig.i6 345.99 108.59 15 50 13 1364.8 -26.40 11.13

157.21 342.20 58.71 6 20 32 3512.4 10.28 150.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1119.8 SGR 2437.0 SG3 1825.4 ST 439.9 SR 431.6 9S 998.2

RRT -.3882 RRF -.9924 RTF .3923 CRT -.9736 CRS .7801 CST -.6235

SGB 2681.9 R23 .0793 R13 -.9892 LSA 1101.4 HSA 402.0 SSA 39.2

SG1 2483.4 SG2 1012.7 THA 102.17 EL1 612.2 [L2 70.T ALF 135.56

LAUNCH DATE DEC 21 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CCMIC

RL 147.16 LAL -.00 LOL 89.17 VL

RP 225.38 LAp -.54 LOP 246.$7 VP

RC 249.803 GL -10.82 GP 19.66 ZAL

PLANETOCENTRIC CONIC

C3 18.288 VHL 4.274

LNCH AZMTH LNCH TIME

90.00 12 40 1

90.00 2 48 8

100.00 14 5 24

100.00 4 5 24

110.00 15 22 32

110.00 3 4 25

DIFFERENTIAL CCRRECTIONS

TOE .2259 TRA -.8663 TC3 -.0375 BAU .6425

ROE -.1380 RRA .9470 RC3 2.6297 FAU .44818

FDE -.5535 FRA-8.3005 FC-21.2390 BSP 9017

BOE .2630 BRA 1.2835 BCS 2.6300 FSP 6310

OISTANCE 327.095 EARTH TO MARS

32.945 GAL 5.68 AZL 91.40 HCA 157.19 SMA 184.74 (CC .22535 INC 1.4018 Vl 30.275

21.408 GAP -2.37 AZP 88.71 TAL 31.73 TAp 188.92 RCA 143.11 APO 226.37 V2 24.381

37.87 ZAp 112.53 ETS 170.17 ZAE 144.53 EYE 146.23 ZAC 106.98 ETC 255.64 CLp 114.01

DLA 8.35 RAL 125.59 MAD 6567.7 VEL 11.81T PTH 2.09 VHp 3.395 DpA 18.91 RAp 189.46 ECC 1.3007

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2454.89 -24.58 57.30 347.68 104.52 13 20 56 1854.9 -22.$5 49.34

4575.16 11.84 193.23 344,08 64.09 4 4 21 3975.2 8.26 186.38

2179.49 -25.68 36.T2 347.35 105.86 14 41 44 1579.5 -23.25 28.75

4325.79 12.85 174.38 345.56 62.78 S 17 30 3725.8 9.10 167.59

1937.06 -28.60 17.26 346.30 10g.$7 15 55 10 1337.1 -25.66 9.31

4140.99 13.53 158.82 342.03 59.16 6 13 26 3541.0 11.33 152.23

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACy

SGT 1211.9 SGR 2595.0 SG3 1846.3 ST 462.6 SR 432.4 $S 1025.9

RRT -.5194 RRF -.9g37 RTF .5235 CRT -.gs54 CRS .7g20 CST -.5964

SGB 2864.0 R23 .0966 R13 -.9891 LSA 1131.4 HSA 414.6 9sA 36.0

SG1 2683.2 582 1001.5 THA 10§.gl EL1 626.2 EL2 94.3 ALF 137.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 21 1964

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 225.19 LAP -.58

RC 251.477 GL -12.00

PLANETOCEMTR1C CONIC

C3 18.322 VHL 4.280

LNCH AZMTH LMCH TIME

90.00 12 47 52

90.00 2 38 0

100.00 14 12 39

100.00 S 55 54

110.00 15 28 47

110.00 4 56 16

FLIGHT TIME 244.00 ARRIVAL DATE AUG 22 1965

DISTANCE 531.058 EARTH TO MARS

LOL 89.17 VL 32.939 GAL 5.67 AZL 91.56 HCA 158.26"3NA 184.65 ECC .22488 INC 1.5559 vl 30.275

LOP 247.43 VP 21.447 GAP -2.86 AZP 88.55 TAL 31.70 TAp 169.96 RCA 143.13 APO 226.17 V2 24.423

GP 20.72 ZAL 38.17 ZAP 110.62 ETS 170.53 ZAE 142.31 ETE 147.16 ZAC 107.83 ETC 255.63 CLP 112.12

OLA 7.20 RAL 125.10 RAO 6567.7 VEL 11.820 PTH 2.09 VHP 3.383 DPA 20.20 RAP 189.22 ECC 1.3015

L-I TIME INJ LAT IHJ LONG |HJ RT A$C INJ AZMTH INJ TIME PO CST TIM %NJ 2 LAT INJ 2 LONG

2418.74 -23.94 54.84 347.04 105.59 13 28 11 1818.7 -21.57 46.97

4612.67 12.94 195.43 343.91 64.59 3 54 53 4012.7 9.42 188.53

2145.27 -25.02 34.39 346.69 106.91 14 48 24 1545.3 -22.47 26.52

4361.39 13.95 176.45 343,40 63,29 5 8 35 3761.4 10.26 169.61

1907.04 -27,9D 15.21 345.60 110.61 16 0 34 1307.0 -24.84 7.37

4172.38 16,62 160,60 341.90 59.69 6 5 48 3572.4 12.47 153.95

DIFFERENTIAL CORRECTIONS

TOE .2194 TRA -.9510 TC3 -.2375 BAU .6853

ROE -.0951 RRA 1.0263 RC3 2.7876 FAU .45038

FOE -.7992 FRA-8.4549 FC-21.2811 BSP 9767

DOE .2391 BRA 1.3991 BCS 2.7976 FSP 6370

MID-COURSE EXECUTION ACCURACY

SOT 1331.8 SGR 2761.9 SG3 1859,5

RRT -,6250 RRF -.9948 RTF .6289

3066.3 RZ3 .1075 R13 -.9891

SG1 2902.3 SG2 989.4 THA 109.07

LAUNCH DATE DEC 21 1964 FLIGHT TIME 246.00

HELIOCENTRIC CONIC

RL 147.16 LAL -,O0_oL 89.17 VL

RP 224.80 LAp -.61 LOP 248.50 VP

RC 253.132 GL -13.30 GP 21.86 ZAL

PLANETOCENTR IC CONIC

C3 18.401 VHL 4.290

LNCH AZMTH LNCH TIHE L-I TIME INJ LAT

90.00 12 56 24 2379.65 -23.20

90.00 2 27 7 4659.80 14.13

100.00 14 20 33 2108.22 -24.26

100.00 S 45 38 4400.47 15.13

110.00 15 35 14 1874.49 -27.10

110.00 4 47 27 4206.96 17.80

DIFFERENTIAL CORRECTIONS

TOE .2108 TRA-I.0410

ROE -.0434 RRA 1.1136

FDE-l.0756 FRA-8.5930

BOE .2150 BRA 1.5244

ORBIT DETERMINATION ACCURACY

ST 484.2 SR 440.3 SS 1060.1

CRT -.9273 CRS .8294 CST -.5730

LSA 1169.9 MSA 427.1 SSA 32.9

EL1 642.6 ELI 124.2 ALF 137.93

ARRIVAL DATE AUG 24 1965

DISTANCE 535,030

32.934 GAL 5.65 AZL. 91.73 HCA 159.33 SMA 184,57 ECC ,22449

21.487 GAP -3.14 AZP 88.39 TAL 31.66 TAP 190.98 RCA 143.14

38.55 ZAP 106.70 ETS 170.92 ZAE 140.05 [TE 148.01 ZAC 108.76

EARTH TO MARS

INC 1.7253 Vl 30.275

AI_ 225.99 V2 24.465

ETC 255.60 CLP 110.21

DLA 5.93 RAL 124.81 RAD 6567.7 VEL 11.823 pTH 2.09 VHP 3.378 DPA 21.57

INJ LONG %NJ RT ASC INJ AZldTH INJ TIME

52.22 346.39 106.70 13 36 4

197.87 343.79 65.20 3 44 40

31.89 346.03 108.02 14 55 41

178.75 343.29 63.91 4 58 59

13.01 344.89 111,68 16 6 29

152.59 341.82 60,32 5 57 34

HID-COURSE EXECUTION ACCURACY

TC3 -.4418 BAU .7345 SGT 1475.4 SGR 2942,5 SG3 1866.7

RC3 2.9530 FAU .45114 RflT -.7065 RRF -,9958 RTF .7099

FC-21.2251 BSP 10560 SG8 3291.6 R23 .1135 R13 -.9893

8C3 2.9858 FSP 6377 SG1 3143.2 8G2 977.5 THA 111.71

RAp 189.01 ECC 1.3028

1=0 CST TIM INJ 2 LAT INJ 2 LONG

1779.7 -20.69 44.44

4053.8 10.67 190.90

1508.2 -21.57 24.13

3800.5 11.51 171.84

1274.5 -23.91 5.30

3607.0 13.72 155.86

ORBIT DETERMINATION ACCURACY

ST 505.1SR 458.7 SS 1105.5

CRT -.8862CRS .8698 CST -.5509

LSA 1221.7 MSA 440.8 SSA 29.6

EL1 662.8 EL2 162.0 ALF 138.10

LAUNCH DATE DEC 21 1g64

HELIOCEMTRIC CONIC

RL 147.16 LAL -.DO

RP 22A.41 LAP -.64

tic 254.766 GL -14.T3

PLANETOCENTRIC CONIC

C3 18.515 VHL 4.303

LMCH AZMTH LNCH TIME

gO.DO 13 5 43

90.00 2 15 17

100.0D 14 29 11

100.00 3 34 29

110.00 15 42 19

110.00 4 37 51

LO_..

LOP 249.58 VP 21.528 GAP -3.41 AZP 88.20 TAL 31.60 TAP 191.99 RCA 143.17 APO 225.82 V2 24.506

GP 23.09 ZAL 39.01 ZAP 106.77 ETS 171.35 ZAE 137.74 ETE 148.76 ZAC 109.78 ETC 255.58 CLP 108.28

OLA 4.54 RAL 124.49 RAD 6567.7 VEL 11.828 PTH 2.09 VHP 3.381 DpA 23.02 RAp 188.85 ECC 1.3047

L-I TIME [NJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2337.24 -22.34 49.40 345.73 107.86 13 44 40 1737.2 -19.69 41.73

4699.11 15.41 200.58 343.72 65.94 3 33 36 4099.1 12.03 193.53

208T .99 -23.39 29.22 345.35 109.16 15 3 39 1468.0 -20.56 21.57

4443.58 16.41 181.31 343.24 64.66 4 48 33 3843.6 12.86 174.32

1839.10 -26.19 10.67 344.17 112.80 16 12 58 1239.1 -22.67 3.08

4243.23 19.07 164.83 341.81 61.08 5 48 36 3645.2 15,07 158.00

FLIGHT TIME 248.00 ARRIVAL DATE AUG 26 1965

DISTANCE 539.013 EARTH TO MARS

6g.17 VL 32.930 GAL 5.63 AZL 91.91 HCA 160.40 SMA 184.49 ECC .22401 INC 1.9131 vl 30.275

DIFFERENTIAL CORRECTIONS

TDE .1970 TRA-1.1358 TCS -.6469 DAU .7899

RDE .0184 RRA 1.2101 RC3 3.1250 FAU .45023

FDE-1.3818 FRA-6.709S FC-21.0321 BSP 11400

80E .lg78 BRA 1.6595 8C3 3.1913 FSP 6333

LAUNCH DATE DEC 21 1964

HELIOCENTRIC CCNIC

RL 147.16 LAL -.00

RP 224.02 LAP -.67

RC 256.380 GL -16.29

PLANETOCENTRIC CONIC

C3 18.716 VHL 4.326

LNCH AZMTH LNCH TIME

90.00 13 15 27

90.00 2 2 22

100.00 14 36 13

100.00 3 22 18

110.00 15 49 42

110.00 4 27 18

DIFFERENTIAL C_RRECTIONS

TOE .3587 TRA-I.0338 TC3 -.4108 8AU 1.0190

ROE .4369 RRA 1.6615 RC3 4.0277 FAU .54940

FDE-3.947A FR-11.0269 FC-25.4131 BSP 9385

80E .5653 BRA 1.9568 0C3 4.0486 FSP 1581

MID-COURSE EXECUTION ACCURACY

SGT 1636.9 SGR 3137.8 SG3 1867.0

RRT -,T676 RRF -.9966 RTF .T704

SG8 3539,1 R23 .1159 RI3 -.9898

SG1 3404.4 SG2 967.0 THA 113.87

ORBIT DETERMINATION ACCURACY

ST 525.5 SR 492.2 SS 1163.5

CRT -.8335 CRS .9088 CST -,5326

LSA 1290.3 MSA 454.6 SSA 26.3

EL1 689.5 EL2 207.3 ALF 137.25

FLIGHT TIME 250.00 ARRIVAL DATE AUG 28 1965

DISTANCE 543.095 EARTH TO MARS

LOL 89.17 VL 32.926 GAL 5.62 AZL 92.12 HCA 161.48 SMA 184.43 ECC .22370 INC 2,1226 vl $0.275

LOP 250.66 VP 21.570 GAP -3.70 AZP 8T.99 TAL 31.58 TAP 193.05 RCA 143.17 APO 225.69 V2 24.548

GP 24.42 ZAL 39.51 ZkP 104.74 ETS 171.89 ZAE 135.28 ETE 149.59 ZAC 110.87 ETC 255.53 CLP 106.22

DLA 3.03 RAL 124.10 RAD 6567.8 VEL 11.836 PTH 2.10 VHP 3.392 DpA 24.62 RAp 188.64 ECC 1.3080

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2292.59 -21.38 46.48 345.07 109.02 13 53 40 1692.6 -18.59 38.92

4748.82 16.76 209.60 343.71 66.84 3 21 31 4148.8 13.48 196.46

2025.66 -22.42 26.46 344.67 110.31 15 11 58 1425.7 -19.45 18.92

4490.98 17.77 184.18 343.25 65.56 4 37 8 3891.0 14.32 177.08

1801.92 -25.18 8.24 343.44 113.92 16 19 44 1201.9 -21.75 .79

4287.49 20.45 167.34 341.85 61,99 5 38 45 3687.5 16.54 160.39

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1493.7 SGR 4163.6 SG3 2325.9 ST 628.5 SR 884.8 SS 2009.4

RRT -.6407 RRF -,9982 RTF .6312 CRT .0035 CRS .9881 CST .1581

SG8 4423.4 R23 .0751 R13 -.9954 LSA 2193.7 MSA 634.7 SSA 14.5

SGI 4280.4 SG2 1115.6 THA 103.91 EL1 884.8 ELI 628.5 ALF 89.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE DEC 21 1944 FLIGHT TIN( 252.00 ARRIVAL DATE AUG 30 1985

HELIOCENTRIC CQNIC

RL 14T.lS LAL -.00 LOL 89.17 VL

RF 225.63 LAP -.71 LOP 251.T4 VP

RC 257.974 GL -18.07 GP 25.84 2AL

PLAI4(TOCENTRIC CONIC

C3 18.890 VHL 4.349

LNCH AZNTH LNCH TIM(

60.00 13 27 11

90.00 I 48 5

100.00 14 49 7

100.00 $ 8 49

110.00 15 58 44

110.00 4 15 42

DIFFERENTIAL C(:RRECTIOM$

TOE .1425 TOA-I.$50G TC$-1.0719 BAU .8125

ROE .1471 lIRA 1.4211 RC3 3.4505 FAU .43815

FDE-1.9900 FRA-8.7859 FC-20.0811 BDP 13449

DOE .2197 BRA 1.9605 BC3 $.6132 FSP 8ZQZ

DISTANCE 547.005 EARTH TO NARS

52.9Z3 GAL 5.58 AZL 92.36 HCA 162.56 Sl4A 184.38 [CC .22823 IMC 2.5578 Vl 30.ZT5

21.613 GAP -3.84 AZP 87.T5 TAL 31.42 TAP 19).88 NCA 143.22 APO 225.55 VZ 24.590

40.26 ZAP 102.84 [TS 172.56 Z_ 133.00 IT( 150.12 ZAC 112.10 ETC 255.46 CLP 184.41

DLA 1.28 RAL 123.78 RAD 6567.8 VEL 11.844 PTH 2.10 VHp 3.415 OPA 26.18 RAP 108.71 [CC 1.3109

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM IMJ Z LAT INJ 2 LONG

2240.43 -20.19 43.13 344.45 110.29 14 4 3Z 1640.4 -17.24 35.69

4803.3Z 18.24 ZOT.09 343.86 67.88 3 8 10 4205.3 15.09 199.63

1976.14 -21.Z1 23.27 344.01 111.57 15 22 4 1376.1 -18.09 15.96

4544.85 18.25 187.49 345.41 68.68 4 24 34 3944.8 15.93 180.21

1758.28 -25.95 5.45 342.75 115.15 18 28 2 1158.3 -20.36 358.15

4335.49 21.95 170.25 342.06 83.11 5 ZT 58 3735.5 18.17 163.16

NID-COUR81[ EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

6GT 2018.1 $4;8 3543.4 _3 1823.0 ST 587.O SR 810.5 88 tL_E.5

RRT -.85|4 RRF °,9977 RTF .8538 CRT -.7553 CRS .9829 CST -.5538

Sr_ 407801 N_ .1155 R13 -.S_10 LSA 1464.8 MSA 487.2 SSA 20.7

$01 3988.9 Sl;2 945.7 THA 1|7.58 EL1 780.8 EL2 280.5 ALF 132.Zl

LAUNCH DATE DEC 21 1964 FLIGHT TIN[ PS4.00 ARRIVAL DATE SEp 1 1905

14[LIOCEMTNIC C_NIC

RL 147.16 LAL -.00

RP 223.24 LA_ -.74

RC 258.547 GL -20.03

PLAM[TOC(MTRIC CONIC

C3 19.185 VHL 4.380

LNCH AZMTH LNCH TIN(

90.00 13 39 40

90.00 1 32 13

100.00 15 0 43

100.00 2 53 52

110.00 IG 8 17

110.00 4 2 47

DIFFERENTIAL CCRRECTIONS

TOE .1042 TRA-1.4644

RD( .2892 RRA 1.5483

FDE-2.3484 FRA-8.7574

DOE .2877 BRA 2.1325

DISTANCE 551.018 EARTH TO MARS

LOL 89.17 VL 32.920 GAL 5.58 AZL 92.62 HCA 163.64 SMA 184.33 ECC .22288 INC 2.8240 V| 30.275

LOP 252.82 VP 21.858 GAP o4.19 AZP 87.48 TAL 38.32 TAp 194.95 RCA 143.25 APO 225.41 V2 24.632

r_P 27.40 ZAL 41.08 ZAP 101.05 ETS 172.95 ZAE 130.58 ETE 150.71 ZAC 113.44 ETC 255.41CLP 102.47

DLA -.64 RAL 123.35 RAD 8567.8 V(L 11.858 pTH 2.10 VI4P 3.449 OPA 27,92 RAP 188,76 ECC 1.3157

L-I TIN( IMJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2184.84 -18.84 38.81 343.81 111.54 14 16 5 1584.8 -15.74 32.29

48M.23 19.80 211.05 344.|0 89.33 2 53 22 4288.2 18.81 203.84

1923.40 -19.05 19.94 _J3.37 1|2.82 15 32 48 1323.4 -18.59 12.87

4804.90 20.83 191.25 343.68 89.06 4 10 _ 4004.9 17.88 183.88

1711.80 -22.58 2.55 342.03 116.38 18 38 48 1111.9 -18.85 355.40

4389.16 23.57 173.58 34t.37 G4.49 5 i5 58 3788.2 19.94 ifdD.32

RID-COURSE (vlrCUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3-I.2730 BAU .9834 SGT 2223.1 SGR 3TT8.? SG3 1788.8 ST 592.4 H 708.0 88 1381,4

RC3 3,6187 FAU .42920 RRT -.8779 W -.IHI81 RIT .8796 CRT -.7274 CRI .8790 CST -.5741

FC-18.3883 8SP 14495 _ 4302.4 R23 .1129 R13 -.9918 LSA 1592.2 NSA 474.4 SSA 17.9

BC3 3.8342 FSP 8108 SGS 4280.8 SG2 9_.2 THA 118.85 EL1 860.4 2L2 334.5 ALF 128.07

LAUNCH OAT( DEC 21 1964 FLIGHT TIN( 256.00 ARRIVAL DATE SEP 3 1965

H(LIOCENTSlC CONIC OISTANC[ 555.035 EARTH TO NARS

RL 147.16 LAL -.00 LOL 89.17 VL 52.918 GAL 5.53 AZL 92.93 HCA 164.75 SMA 184.28 (CC .2225| INC 2.9277 vS 30.2T5

RP 222.65 LAP -.TT LOP 255.91 VP 21.701 GAP -4.44 AZP 87.18 TAL 31.19 TAp 195,92 RCA 143.29 APO 625.30 VE 24.474

RC 281.100 GL -22.22 GP 29.09 ZAL 42.06 2AP 99.19 ET6 175.60 ZA( 128.12 ET[ 151.26 ZAC 114.91ET{ 255.51CLP 100.55

PLANETOCENTRIC CONIC

C3 19.585 VHL 4.425 DLA -2.78 RAL 122.87 RAO 6567.8 VEL 11.873 PTH 2.11VHP 3.496 DPA 29.76 RAP 188.92 ECC 1.3223

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 53 36 2123.33 -17.25 35.79 343.23 112.81 14 29 2 1523.3 -14.02 28.80

90.00 1 14 25 4939.50 21.45 215.63 344.51 71.05 2 36 44 4339.5 18.66 208.06

100.00 15 13 41 1605.11 -18.27 16.33 342.77 114.06 15 44 46 1265.1 -14.87 9.20

100.00 2 57 3 4672.96 22.49 195.62 344.11 69.78 3 54 56 4073.0 19.54 188,07

ii0.00 10 16 56 i600.?T -20. g9 35g.42 341.37 ,'''., . _°_ 16 46 38 ,n_n.,,..,* -!?.15 352.43

110,00 3 49 16 4450,06 25.30 177,46 342.07 66.20 5 2 26 3850.1 21.86 189.99

DIFFERENTIAL C(_RRECTIONS HIO-COUR$[ EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TOE .0524 TRA-1.5926 TC3-1.4692 DAU 1.0593 S_T 2440.7 _ 4022.2 SG3 1738.8 ST 624.2 SIR 832.8 SS 1477.7

ROE .3878 RRA 1.6892 RC3 3.7695 FAU .41672 RRT -.8989 RRF -.8985 RTF .9003 CRT -.7245 CRS .9886 C$T -.6139

F0[-2.T053 FRA-9.69t3 FC-16.4209 BSP 15592 SG8 4704.8 R23 .1095 RI3 -.9925 LSA 1743.3 HSA 477.3 SSA 15.5

BOE .3914 BRA 2.3216 OC3 4.0457 FSP 5914 SG1 4611.4 SG2 932.8 THA 119.96 EL1 973.6 EL2 368.1 ALF 124.01

LAUNCH DATE DEC 21 1964 FLIGHT TIIIE 258.00 ARRIVAL DATE SIP 5 1965

HELIOCENTRIC CCN1C DISTANCE 550.084 EARTH TO HARS

RL 147.16 LAL -.00 LOt. 89.17 VL 32.916 GAL 5.50 AZL 93.28 HCA 165.82 SMA 184.26 ECC .22218 INC 5.2785 Vl 30.275

RP 222.47 LAp -.60 LOP 255.01 VP 21.745 GAP -4.68 AZP 86.82 TAL 31.06 TAp 196.67 RCA 143.32 APO 225.20 V2 24.716

RC 202.653 GL -24.68 GP 30.94 ZAL 43.24 ZAp 97.37 ETS 174.32 ZA( 125.62 ETE 151.76 ZAC 116.54 (TC 255.19 CLP 98.60

PLANETOCENTRIC CONIC

C3 20.128 VHL 4.486 DLA -5.18 RAL 122.31 RAD 6567.8 VI[L |1.886 PTH 2.11 VHp 3.561 OpA 31.74 RAp 189.21 ECC 1.3313

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ lONG INJ RT ASC INJ AZHTH INJ TIN( PO CST T1N INJ 2 LAT INJ 2 LONG

90.00 14 9 27 2054.78 -15.40 31.61 342.74 114.06 14 43 41 1454.8 -12.02 24.56

90,00 0 5A 9 5021.06 23.15 221.00 345.15 73.22 2 17 50 4421.1 20.65 213.23

100.00 15 28 21 1800.26 -16.43 12.40 342.24 115.33 15 56 21 1200.5 -12.88 5.41

100.00 2 17 56 4750.82 24.23 200.75 344.78 71.94 3 37 7 4150.8 21.54 192.99

110.00 16 31 0 1004.11 -19.17 356.04 340.77 118.86 16 57 44 1004.1 -15.17 349.2!

110.00 3 31 47 4519.73 27,13 162.05 343.62 68.36 4 47 7 3919,7 23.95 174.33

DIFFERENTIAL CCRRECTIONS HXD-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0112 TRA-1.7273 TC3-1.0471 8AU 1.1393 SGT 2662.8 ST_ 4270.0 $03 1671.8 3T 600.1 SIR 986.6 88 1577.5

ROE .5299 RRA 1,9459 RC3 3.9005 FAU .40037 RRT -.9149 RRF -.9988 RTF .9160 CRT -.7398 CRS .9940 CST -.6027

F02-3.0571FRA-8.5569 FC-17.2204 BSP 16822 ST, B 5039.8 R23 .1057 R13 -.9932 LSA 1917.2 MSA 478.9 SSA 15.5

BO( .5301 8RA 2.5280 BC3 4.2340 FSP 5695 SG1 4953.6 SG2 928.3 THA 120.96 EL1 1123.4 EL2 393.6 ALF 120.71

231g



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl-. 1, 1964)

LAUNCH OATE DEC 21 1984 FLIGHT TIM( 260.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 222.06 LAp -.83

RC 284.143 GL -27.47

PLANETOCENTRIC CONIC

C3 20.872 VHL 4.569

LNCH AZMTH LNCH TIME

90.00 14 27 36

90.00 0 30 45

100.00 15 45 8

100.00 1 55 54

110.00 16 44 43

110.00 3 12 49

DIFFERENTIAL CO_R(CTIOH3

TOE -.0914 TRA-I.8748 TC3-1.8044 BAU 1.2265

ROE .7081 RRA 2.0273 RC3 4.0062 FAU .38080

FD(-3.4116 FRA-8.3GSG FC-13.7954 BSP _8040

BOE .7110 BRA 2.7611 9C3 4.3936 FSP 5394

OISTANCE 563.101 EARTH TO MARS

LOt. 89.17 VL 32.915 GAb 5.47 AZL 93.69 HCA 166.91 SMA 184.24 ECC .22187 INC 3.6876 vl 30.275

LOP 256.10 VP 21.791 GAP -4.92"AZp 86.41TAL 30.90 TAp 197.81RCA 143.38 APO 225.12 v2 24.738

GP 32.97 ZAL 44.65 ZAP 95.80 ETS 175.12 ZAE 123.10 ETE 152.23 ZAC _18.35 ETC 255.02 CLP 96.68

DLA -7.88 RAL 121.66 RAO 6567.6 VEL 11.927 PTH 2.12 VHP 3.646 OPA 33.83 RAp 189.67 ECC 1.3433

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1977.68 -13.21 27.01 342.36 115.28 15 0 34 1377.7 -9.69 20.09

3115.50 24.86 227.39 346.07 75.99 I $6 1 4515.5 22.69 219.39

1727.53 -14.26 8.09 341.84 116.55 16 13 56 1127.5 -10.58 1.23

4840.89 25.99 206.86 345.74 74.70 3 16 33 4240.9 23.64 198.85

1541.01 -17.05 352.37 340.27 120.08 17 10 24 941.0 -12.93 345.69

4600.17 29.03 187.53 344.69 71.10 4 29 29 4000.2 26.17 179.31

MID-COURSE EXECUTIC_4 ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2892.1 SGR 4558.8 SG3 1590.5 ST 722.9 SR 1177.7 88 1684.5

RRT -.9277 RRF -.9990 RTF .9285 CRT -.7695 CRS .9969 CST -.7179

SGB 5398.8 R23 .1015 R13 -.9938 LSA 2125.4 MSA 479.3 SSA 11.2

SG1 5318.9 SG2 925.4 THA 121.54 EL1 1319.0 ELI 412.2 ALF 118.29

LAUNCH DATE DEC 21 1964 FLIGHT T|14( 262.00 ARRIVAL DATE SEP 9 1983

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOt. 89.17 VL

RP 221.70 LAp -.87 LOP 257.20 VP

RC 265.639 GL -30.62 64; 35.20 ZAL

PLAM(TOCENTRIC CONIC

C3 21.900 VHL 4.680

LNCH AZMTH LNCH TIM(

90.00 14 48 54

90.00 0 3 10

100.00 16 4 45

100.00 1 29 59

110.00 17 0 35

110.00 Z 50 39

OIFFERENTIAL CORRECTIONS

TOE -.1902 TRA-2.0358 TC3-I.9296 BAU 1.3195

RDE .9164 RflA 2.2367 RC3 4.0727 FAU .35702

F0(-3.7391 FRA-8.1033 FC-14.1137 BSP 19323

BDE .9379 BRA 3.0245 BC3 4.5067 FSP 5037

DISTANCE 567.146 EARTH TO MARS

32.914 GAC 5.43 AZI. 94.17 HCA 168.00 SlAA 184.23 ECC .22157 INC 4.1717 V1 30.275

21.837 GAP -5.15 A2P 85.92 TAL 30.74 TAp 198.74 RCA 143.41 APO 225.05 V2 24.799

46.34 ZAp 93.90 ETS 175.99 zAE 120.54 ETE 152.68 ZAC 120.36 ETC 254.79 CLp 94.78

DLA -10.94 RAL 120.87 RAO 6567.9 VEL 11.970 PTH 2.13 VHP 3.757 DPA 36.11 RAp 190.34 (CC 1.3604

L-I TIM( INJ LAT |NJ LONG INJ RT A$C [NJ AZIATH INJ TIME PO CST TIM tNJ 2 LAT |NJ 2 LONG

1889.79 -10.60 21.87 342.20 116.41 15 20 23 1289.8 -6.96 15.08

5226.55 26.46 235.12 347.35 79.54 I 30 17 4626.5 24.75 226.87

1645.04 -11.70 3.31 341.63 117.71 t6 32 10 1045.0 -7.90 336.58

4948.53 27.68 214.26 347.08 78.24 2 52 26 4348.5 25.78 205.97

1470.21 -14.60 348.36 339.94 121.26 17 25 5 870.2 -10.35 341.83

4694.13 30.92 194.20 346.19 74.63 4 8 53 4094.1 28.30 165.83

M|D-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$GT 3124.2 SGR 48S5.3 963 1490.4 ST 798.2 SR 1406.3 83 1787.1

RRT -.9379 RRF -.9992 RTF .9385 CRT -.8064 CRS .9985 CST -.7729

SGB 5773.6 R23 .0970 R13 -.9945 LSA 2362.0 MSA 478.8 SSA 9.5

SG1 5699.3 8G2 923.3 THA 122.05 EL1 1560.1 EL2 425.3 ALF 116.74

LAUNCH 0ATE DEC 21 1g64 FLIGHT TIME 264.00 ARRIVAL GATE SEP 11 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOL 89.17 VL

RP 221.32 LAP -.go LOP 258.31VP

RC 287.114 GL -34.20 GP 37.67 ZAL

PLANETOCENTR IC CONIC

C3 23.344 VHL 4.832

LNCH AZMTH LNCH TIME

go.o0 15 14 39

90.00 23 23 48

100.00 18 28 18

100.00 0 58 45

110.00 17 19 21

110.00 2 24 12

D|FFERENTI AL C(3RRECTION8

TOE -.3106 TRA-2.2149 TC3-2,0120 BAU 1.4192

RDE 1.1805 RRA 2.4814 RC3 4.0781 FAU .32887

FDE-4.0182 FflA-7.7464 FC-12,196§ 8SP 20676

BOE 1.2207 BRA 3.3261 8C3 4.5475 FSP 4621

DISTANCE 571.199 EARTH TO MARS

32.914 GAL 5.40 AZL 94.75 HCA 1_9.10 SMA 184.22 ECC .22129 INC 4.7538 Vl 30.275

21.884 GAp -5.37 AZP 85.33 TAL 30.56 TAp 199.66 flCA 143.45 APO 224.99 V2 24.841

48.37 ZAp 92.30 ET3 176.96 ZAE 117.96 ETE 1§3.10 ZAC 122.60 ETC 254.50 CLP 92.90

DLA -14.39 RAL 119.90 RAD 6567.9 VEL 12.030 PTH 2.15 VHP 3.904 DPA 38.54 RAp 191.27 ECC 1.38A2

L-1 TIME ]NJ LAT ]NJ LONG IHJ RT AgC, IHJ AZMTH IHJ TIME PO CST TIM INJ Z LAT |NJ 2 LONG

1787.50 -7.44 16.02 342.37 117.40 15 44 27 1187.5 -3.71 9.32

5339.87 27.76 244.66 349.06 84.15 24 55 7 4739.9 26.66 236.17

1549.85 -8.63 357.90 341.73 118.73 16 34 8 949.9 -4.73 351.29

5072.75 29.10 223.37 348.89 82.83 2 23 18 4472.7 27.80 214.80

1389.99 -11.72 343.93 339.88 122.34 17 42 31 790.0 -7.36 337.54

4803.38 32.63 202.41 348.24 79.21 3 44 18 4205.4 30.80 193.67

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3356.9 SGR 5169.0 $03 1370.3 ST 894.9 SR 1674.6 38 1875.8

RRT -.9480 RRF -.9993 RTF .9464 CRT -.8434 CRS .g992 CST -.8219

SG8 6163.4 RZ3 .0926 R13 -.99§0 LSA 2625.8 MSA 478.3 SSA 7.9

$GI 6093.9 SG2 922.6 THA 122.40 ELI 1848.1 EL2 435.7 ALF 115.80

LAUNCH DATE DEC 21 1964 FLIGHT TIME 266.00 ARRIVAL DATE SEP 13 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOt. 89.17 VL

RP 220.94 LAp -.93 LOP 259.42 VP

RC 266.570 GL -36.27 GP 40.39 ZAL

PLANETOCENTRIC CONIC

C3 25.419 VHL 5.042

LNCH AZHTH LNCH TIME

90.00 15 47 23

90.00 22 43 27

100.00 16 57 50

100.00 0 19 40

110.00 17 42 14

110.00 1 51 46

DIFFERENTIAL CORRECTIONS

TOE -.4327 TRA-2_4139 TC3-2,0337 BAU 1.5230

ROE 1.3033 RRA 2.7717 RC3 4.0004 FAU .29588

FDE-4.2143 FRA-7,2817 FC-10.0774 8SP 22186

8DE 1.3701 8RA 3.6733 8C3 4.4876 FSP 4153

DISTANCE 575.259 EARTH TO MARS

32.914 GAL 5.36 AZL 95.47 HCA 170.20 SMA 184.22 ECC .22102 INC 5.4678 vl 30.275

21.931 GAP -§.59 AZP 84.61 TAL 30.37 TAp 200.57 RCA 143.50 APO 224.94 V2 24.883

30.77 ZAP 90.81 ETS 178.02 ZAE 115.38 ETE 153.51 ZAC 123.09 ETC 234.11 CLP 91.07

DLA -18.30 RAL 118.71 RAD 6568.0 VEL 12.116 PTH 2.17 VHp 4.099 DpA 41.14 RAp 192.53 ECC 1.4183

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH ]NJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

1663.88 -3.32 9.05 343.11 118.12 16 15 9 1063.9 .27 2.42

3325.29 28.32 236.72 351.20 90.16 24 13 33 4925.3 28.04 248.06

1436.68 -4.88 351.60 342.35 119.53 17 21 47 836.7 -.91 345.06

3227.73 29.87 234.81 351.18 88.80 1 46 47 4627.7 29.36 226.04

1297.59 -8.30 336.95 340.25 123.28 18 3 51 697.6 -3.87 332.67

4939.58 33.88 212.68 350.93 85.16 3 14 5 4339.6 32.84 203.60

MID-COURSE ExECuTION ACCURACy "ORB[T DETERMINATION ACCURACY

8GT 3580.2 SGR 5495.1 $63 1228.5 ST 1009.8 SR 1981.0 SS 1935.3

RRT -.9523 RRF -.9994 RTF .9525 CRT -.8743 CR3 .9996 CST -.8803

369 6538.5 R23 .0883 R13 -.9955 LSA 2908.6 MSk 479.5 88A 6.6

SGI 6493.1 SG2 924._ THA 122.56 EL1 2178.5 ELI 445.7 ALF 113.13

2320



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL- 1, 1964)
i

LAUNCH DATE DEC 21 11N.4 FLIGNT TIM( 288.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC OlSTANCE 579.325 J[JLRTH TO MARS

RL 14T.1R LAL -.00 LOL 89.17 VL $2.914 GAL 5.32 AZL 89.38 HCA 171.51 SNA 184.23 ECC .22077 INC 8.3652 vl 30.275

RP 220.58 LAP -.98 LOP 280.55 VP 21.978 GAP -5.81 AZP 83.71 TAL 30.18 TAp 201.47 RCA 143.55 APO 224.80 V2 24.924

RC 270.009 GL -42.88 GP 45.$8 ZAL 55.61 ZAP 89.48 ETS 179.16 ZAE 112.75 ETE 155.90 ZAC 127.86 ETC 255.59 CLP 88.29

PLAN[TOCENTR|C CONIC

CS 25.487 VML 5,337 DLA -22.T0 RAL 117.18 RAD 6568.1 VEL lZ.242 PTH 2.20 VHP 4.$80 DPA 45.92 RAP 184.22 ECC 1.4688

LNCH AZMTM LNCM TIN[ L-1 TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 33 29 1501.18 1.73 359.97 544.89 118.27 18 58 $0 901.2 5.50 $55.$1

90.00 21 45 13 5744.82 27.24 272.65 355.45 98.06 25 20 58 5144.8 28.07 284.08

100.00 17 ST 56 1295.11 -.02 345.71 343.91 119.89 17 59 29 693.1 5.95 $37.18

100.00 23 23 27 5427.89 29.23 249.64 553.74 96.56 24 56 55 4827.9 29.83 240.88

110.00 18 11 35 1197.84 -4.16 335.14 341,$4 125.98 18 31 22 587.8 .33 326.95

110.00 1 10 14 $104.15 34.08 225.67 354.20 92.83 2 35 20 4506.1 34.10 218.42

D|FFEREN, IAL r,._RRECT|ON6 MID-COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.6299 TRA-2.8511 ,C3-1.9989 BAU 1.6485 $GT 3811.4 SGIt 5881.9 $4;3 1070.7 ST 1148.0 SIR 2534.9 $S 1958.3

ROE 1.9174 RRA 3.1381 RC3 3.8389 FAU .25958 MR, -.R579 _ -.9995 RTF .957T CRT *.9004 CRS .9998 CST -.8915

FOE-4.3142 FRA-6.T_ F¢_-7.8889 B_P 23431 _ 8992.1 R23 .0839 R13 -._sO LSA 3220.7 MSA 481.5 SSA 5.4

BOE 2.018Z BRA 4.1081 K3 4.3280 FSP 5569 SGI 8930.5 _ 929.2 THA 122.57 EL1 2561.7 EL2 455.1 ALF 114.71

LAUNCH DATE DEC 21 1964 FLIGHT TIME 270.00 ARRIVAL DATE $EP 17 1965

HELIOCENTRIC C(:NIC

RL 147.16 LAL -.00

RP 220.18 LAP -.DR

RC 271,450 GL -48.12

PLAN[,OC(NTR 1C CONIC

C3 $3. ZO5 VHL 5.762

LNCH AZI4TH I..MCH TIN(

90.00 18 8 55

90.00 19 55 52

100.00 16 45 29

100.00 21 59 59

110.00 18 53 10

110.00 0 12 44

DIFFERENTIAL CORRECTIONS

TD( -.8300 TRA-2.R2T4 1C3-1.8791 8AU 1.7822

RD( 2.4289 RRA 3.5903 RC3 3.5474 FAll .21818

FD(-4.2228 FItA-6.0061 FC3-5.8883 BSP 24920

ROE 2.5671BRA 4.6325 BC3 4.0146 FSP _80

DISTANCE 585.SIHb EARTH TO MARS

LOt. 89.17 VL 32.915 GAL 5.28 AZL 97.52 HCA 172.41SkiA 164.24 ECC .22054 INC 7.5215 vl 30.275

LOP 281.65 VP 22,029 GAP -6.02 AZP l_.S4 TAL 29.95 TAp 202.36 RCA 143.81 APO 224.67 V2 24.965

GP 46.67 ZAL 58.R4 ZAP 88.55 (78 180.37 ZA[ 110.18[_TE 154.28 ZAC 130.92 ETC 252.91CLP 87.59

DLA -27.64 RAt. 115.18 RAO 6548.3 V[L 12,433 PTH

L-I TIM( |NJ LAT

1194.70 11.35

839.99 20.86

1070.03 7.48

572T.93 25.01

1045.92 1.28

5324.81 32.08

2.25 VHp 4.721DpA 48.85 RAP 196.45 (CC 1.5465

INJ _ INJ RT ASC INJ AZl4TH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

342.59 549.85 116.1Z 18 26 49 594.7 14.77 355.58

$Z0.93 553.82 109.59 20 9 52 240.0 23.35 513.13

53t.39 347.60 119.03 19 5 19 470.0 11.29 $24.66

270.88 555.51 106.95 23 35 27 5127.9 27.09 262.69

325.74 545.77 124.18 19 10 38 445.9 5.73 $19.51

242.38 557.42 102.51 1 41 28 4724.8 55.48 233.42

NID-CoURSE 2vrCUTION ACCURACY ORBIT OETERNINATION ACCURACY

3GT 4CI2t.2 _ 1_2T.T SG5 899.9 8T 1287.7 SR 2703.5 88 19D2.6

RRT -.9_20 RRF -.9t)_ RTF .9616 CRT -.9176 CRS .9999 C$T -.9115

7413.1R23 ._00 R15 -.9964 LSA 3514.2 MSA 487.8 $8A 4.4

$G1 7354.5 SG2 930.0 THA 122.43 EL1 2957.8 EL2 467.8 ALF 114.26

LAUNCH OATE DEC 21 1RG4 FLIGHT TIN( 298.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 641.902 EARTH TO MARS

RL 147.16 LAL 0.00 LOt. 89.17 VL 52.957 GAL 4.39 AZL 80.72 NCA 188.61 SMA 184.95 ECC .21767 INC 9.2761 vl 50.275

RP 215.21 LAP -1.38 LOP 2TT.8T VP 22.711 GAP -8.37 A ZP 99.17 TAL 24.98 TAp 215.59 RCA 144.70 APO 225.21 V2 25.517

RC 289.518 GL 57.26 GP -41.75 ZAL 65.25 ZAp 72.64 (TS 192.80 ZAE 95.12 ET( 182.87 ZAC 43.76 (TC 252.47 CLP 6&.44

PLAN[7OCENTR|C CON|C

C3 $9.858 VNL 6.297 DLA 70.09 RAL 170.88 MAD 6568.5 VEL 12.689 PTH 2.51VHP 4.666 DPA -30.24 RAp 146.15 ECC 1.6526

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

10.77 9 16 42 4547.57 -50.17 244.60 151.91 14.89 10 29 9 5747.6 -57.85 241.16

10.77 0 57 29 4684.40 -15.72 251.28 15.52 9.84 2 18 34 4264.4 -IS.SO 250.21

20.77 7 6 16 4487.40 -39.25 255.01 90.14 25.78 8 20 46 5887.4 -46.48 250.75

20.77 S 48 7 4709.02 -23.98 241.18 47,64 19.98 5 6 36 4109.0 -31.45 256.40

ZZ.TG 5 31 27 4583.10 -31.30 236.34 68.i7 25.49 G 4? 50 3985.1 -38.37 232.68

157.24 15 59 37 2829.29 -$1.29 88.17 88.15 25.48 16 46 47 2229.3 -38.57 82.52

DIFFERENTIAL CORRECTIONS N|D-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 7.4525 TRA -.1128 TC3-S.2480 BAU 2.1635 SGT 7923.5 SGR 5013.7 SG3 831.1 ST 8782.4 SIR 3880.9 SS 2837.9

RD( 4.2547 RRA .2872 RCS-2.4TS4 FAU .23212 RRT .9724 RRF .9985 RTF .9807 CRT .9973 CRS-I.DO00 CST -.9967

FOE 7.7172 FRA .5919 FCS-5.0874 OSP 31457 _ 9376.5 R23 .2102 R15 .9769 LSA 8298.9 MSA 298.2 SSA 5.2

ROE 8.5716 BRA .3088 OCS 4.0809 FSP 3012 SG1 9523.8 SG2 994.5 THA 52.01 EL1 7800.5 EL2 245.7 ALF 29.62

LAUNCH DATE DEC 21 1964 FLIGHT TIH[ 300.00 ARRIVAL DATE OCT 17 1965

HELIOCEN,RIC CONIC DISTANCE 648.107 EARTH TO MARS

RL 147.16 LAL -.00 LOL 89.17 VL 32,962 GAL 4.52 AZL 81.68 HCA 169.78 SNA 185.04 ECC .21758 INC 8.$217 V1 50.275

RP 214.88 LAp -1.41 LOP 278.64 VP 22.759 GAP -8.51AZP 98.20 TAL 24.56 TAp 214.34 RCA 144.78 APO 225.30 V2 25.554

RC 290.691GL 54.18 GP -38.31 2AL 65.75 ZAP 70.48 ETS 192.79 ZAE 95.83 ETE 181.55 ZAC 46.95 E,C 253.51CLP 64.80

PLAN(TOCENTRIC CONIC

CS $4.416 VHL 5.667 OLA 67.24 RAL 166.8t MAD 6568.4 Vl[L 12.481PTH 2.28 VHP 4,427 OPA -27.02 RAP 149.54 (CC 1.3564

LNCH AZM,H LNCH ,IN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CS, TIM INJ 2 LAT INJ 2 LONG

26.07 5 22 25 4537.62 -32.80 251.75 61.13 27.40 6 58 5 9937.6 -39.81 227.$9

155.95 15 38 10 2803.17 -32.79 85.13 61.12 27.40 16 22 53 2205.2 -39.81 80.76

26.07 5 22 25 4557.62 -$2.80 251.75 61.13 27.40 6 38 5 3957.6 -$9.81 227.$9

153.95 15 36 10 2803.17 -32.79 85.13 61.12 27.40 16 22 53 2205.2 -39.81 80.76

26.07 5 22 25 4537.62 -$2.80 251.75 61.15 27.40 6 38 3 $937.6 -39.81 227.$9

155.93 15 38 10 2805.17 -32.79 85.13 61.12 27.40 16 22 53 2203.2 -39.81 80.76

OIFFEREN,1AL CORRECTIONs HID-COURSE EXECUTION ACCURACY ORBIT DET(RRINATION ACCURACY

TO[ 6.9330 TRA -.5184 TC3-3.7801BAU 2.0998 SGT 8134.2 SGR 4632.5 $63 950.7 ST 8778.8 SIR 3508.0 S8 3022.S

ROE S.5884 RRA .1646 RC3-2.5572 FAU .25722 RRT .9741RRF .9983 RTF .9836 CRT .9974 CRS-I.0OOO C8, -.9970

FOE 8.0810 FRA .4262 FC5-8.4705 BSP 31497 $68 9360.7 R25 .2105 R13 .9767 LSA 8202.8 NSA 262.4 SSA 6.0

ROE 7.8068 BRA .3586 0C3 4,5658 FSP 5427 SG1 g315.9 962 915.0 THA 29.53 EL1 7627.7 EL2 222.5 ALF 27.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 21 1964

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 214.58 LAp -1.48

RC 291.851GL 51.48

PLANETOCENTRIC CONIC

C3 30.617 VHL 5.533

LNCH AZMTH LNCH TIME

29.10 5 18 27

150.90 13 18 24

29.10 5 18 27

150.90 15 18 24

29.10 5 18 27

130.90 15 18 24

FLIGHT TIN( 302.00 ARRIVAL DATE OCT 19 1965

DISTANCE 650.323 EARTH TO MARS

LOt. 89.17 VL 32.967 GAL 4.24 AZL 82.43 HCA 190.94 8MA 185.12 ECC .21749 INC 7.5664 Vl 30.275

LOP 260.02 VP 22.808 GAP -8.64 AZP 97.43 TAL 24.13 TAp 215.07 RCA 144.86 APO 225.39 v2 25.590

GP -35.24 ZAL 62.53 ZAP 68.45 [IS 162.89 ZA( 92.47 ET( 180.38 ZAC 49.84 ETC 254.30 CLP 63.27

DLA 64.65 RAL 164.08 RAD 6568.2 VEL 12.328 PTH 2.22 VHp 4.261 DpA -24.14 RAp 150.74 ECC 1.5039

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4497.81 -33.79 227.39 55.61 31.01 6 33 25 3897.8 -40.53 222.39

2784.07 -33.78 84.14 55.59 31.01 18 4 48 2184.1 -40.53 79.14

4497.81 -33.79 227.39 55.61 31.01 8 $3 25 3897.8 -40.53 222.39

2784.07 -33.78 84.14 55.59 31.01 16 4 48 2184.1 -40.53 79.14

4497.81 -$3.79 227.39 55.61 31.01 6 33 25 3897.8 -40.53 222.39

2784.07 -33.76 84.14 55.59 31.01 16 4 48 2184.1 -40.53 79.14

DIFFERENTIAL C(_RECTIONS

TOE 6.5002 TRA -.4879TC3-4.3190 6AU 2.0630

ROE 3.0564 RRA .0811 RC3-2.58T9 FAU .27720

FOE 6.1704 FRA .2561 FC3-7.8383 B_P 31390

BDE 7.1829 BRA .4946 8C3 5.0401 FSP 3729

MID-COURSE EXECUTION ACCURACY

SgT 8339.1 SGR 4280.2 $83 1048.3

RflT .9753 RRF .9982 flTF .9654

SG8 9373.4 R23 .2120 RIS .9781

SG1 9335.5 SG2 844.5 THA 26.83

LAUNCH DATE DEC 21 1964 FLIGHT TIME 304.00

HELIOCENTRIC C(_41C

RL_ 147.16 LAL -.00

tip 214.24 LAp -1.46

RC 898.916 GL 49.10

PLAMETOCENTRIC CONIC

C3 27.749 VHL S.288

LNCH A_ql4TH LNCH TIME

31.87 5 17 34

148.13 13 4 24

31.87 5 |7 34

148.13 15 4 24

31.87 5 17 34

148.13 15 4 24

DISTANCE 654.547

LOL 89.17 VL 3Z.972 GAL 4.t6 AZt. 83.03 _ 192.12 SNA 185.21 ECC .21741

LOP 281.20 VP 22.856 GAP -9.78 AZP 18.80 TAL 23.67 TAp 215.79 RCA 144.95

GP -32.50 ZAL 61.57 ZAP 68.33 ETS 163.09 ZA( 91.06 ETE 179.39 ZAC 52.44

DLA 82.30 RAL 162.22 RAO 6568.1 VEL 12.212 PTH 2.19 VHP 4.146 DPA -21.56

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

4462.42 -34.41 223.30 31.16 34.29 6 31 57 3862.4

2770.27 -34.40 83.23 51.14 34.29 15 30 34 2170.3

4462.42 -34.41 223.30 51.16 34.29 6 31 57 3862.4

2770.27 -34.40 83.25 51.14 34.29 15 50 34 2170.3

4462.42 -34.41 223.30 51.16 34.29 6 31 57 $862.4

2770.27 -34.40 83:23 51.14 34.29 13 50 34 2170.3

ORBIT DETERMINATION ACCURACY

ST 6741.7 SR 3166.5 SS 5116.8

CRT .9975 CRS-I.ODOO CST -.9972

LSA 8069.5 MSA 271.5 SSA 7.0

ELI 7445.5 ELI 204.5 ALF 25.12

ARRIVAL DATE OCT 21 1965

EARTH TO MARS

INC 6.9540 V1 30.275

APO 225.48 V2 25.626

ETC 254.91CLP 61.82

RAP 151.79 ECC 1.4367

INJ 2 LAT INJ 2 LONG

-40.88 217.77

-40.87 77.72

-40.88 217.77

-40.87 77.72

-40.88 217.77

-40.87 77.72

ORBIT DETERMINATION ACCURACY

ST 6733.9 6R 2874.7 86 3173.9

CRT .9973 CRS-I.0ODO CST -.9971

LSA 7975.6 MSA 271.1 6SA 7.8

EL1 7319.3 ELI 194.6 ALF 23.08

DIFFERENTIAL C,aIRECTIONS

TOE 6.1777 TRA -.5957 TC3-4.8121 BAU 2.0239

ROE 2.6417 RRA .0463 RC3-2.3699 FAU .28681

FOE 8.1415 FRA .1704 FC3-9.0103 OSP 32241

BOE 6.7188 BRA .5974 BCS 3.4334 F_P 4087

NIO*COURW[ EXECUTION ACCURACY

SGT 8531.9 SGII 3949.5 SG3 1122.2

RRT .9788 RRF .9979 RTF .9662

SGB 9401.7 R23 .2147 R15 .9732

SGI 9389.8 Sr_ 788.0 THA 24.49

LAUNCH DATE DEC 21 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CONIC DISTANCE 658.785

RL 147.16 LAL_ -.OO LOt. 89.17 VL 32.978 GAb 4.08 AZL 63.55 HCA 193.29 SMA

RP 213.93 LAp -1.48 LOP 282.38 vP 22.903 GAP -8.90 AZP 96.28 TAL 23.21 TAp

RC 294.131GL 48.99 GP -30.05 ZAL 80.63 ZAP 64.72 ETS 163.31ZAE 89.63 ETE

PLAN(TOCENTflZC CONIC

C3 25.514 VHL 5.051DLA 60.18 RAL 160.93 RAD 8566.0 VEL 12.120 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

34.41 5 18 41 4430.50 -34.75

145.59 14 53 1 2760.52 -34.74

34.41 3 18 41 4430.50 -34.73

145.59 14 53 1 2780.52 -34.74

34.41 5 18 41 4430.50 -34.75

145.59 14 53 1 2760.52 -34.74

OIFFEflEMTIAL CCRRECTIONS

TOE 5.8644 TRA -.7077 TC3-5.3362 BAU 2.0169

ROE 2.2858 RRA .0081 RC3-2.S4TO FAU .29972

FOE 7.9334 FRA .035| FC-10.1700 BSP 32254

SUE 8.3127 8RA .7078 6C3 5.9128 F$4P 4228

EARTH TO MARS

185.31 ECC .21734 INC 6.4467 Vl 30.275

216.50 RCA 145.03 APO 225.58 V2 25.662

178.58 ZAC 54.77 £TC 255.39 CLP 60.44

LAUNCH DATE DEC 21 1964

2.17 VHp 4.067 DpA -19.27 RAP 152.72 ECC 1.4199

INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

219.50 47.50 37.26 6 32 31 3830.5 -40.95 213.51

82.49 47.46 37.26 15 39 1 2160.5 -40.94 76.50

219.50 47.50 37.26 8 32 31 3830.5 -40.95 213.51

82.49 47.48 37.26 15 39 1 2160.5 -40.94 76.50

219.30 47.50 37.26 6 32 31 3830.3 -40.95 213.51

82.49 47.48 37.26 15 39 1 2160.5 -40.94 76.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SgT 8730.2 SGR 3652.9 SG3 1180.1 ST 669A.2 SR 2594.0 SS 3164.2

RRT .9767 RRF .9976 RTF .9672 CRT .9972 CR6-1.OOO0 CST -.9971

SG8 9463.6 R23 .2160 R13 .9745 LSA 7841.2 MSA 262.7 SSA 8.8

SG1 9435.7 SG2 725.3 THA 22.37 EL1 7176.9 ELI 180.6 ALF 21.14

HELIOCENTRIC C(_IC

RL 147.16 LAL -.00

RP 213.62 LAP -1.50

RC 295.251 GL 45.11

PLAN(TOCENTRlC CONIC

C3 23.722 VHL 4.870

LNCH AZMTH LNCH TIME

36.75 5 21 12

143.25 14 43 32

36.75 5 21 12

143.25 14 43 32

36.75 5 21 12

143.25 14 43 32

FLIGHT TIME 308.00 ARRIVAL DATE OCT 25 1965

DISTANCE 663.031 EARTH TO MARS

LOt. 89.17 VL 32.983 GAL 4.00 AZL 83.98 HCA 194.48 SMA 185.40 ECC .21728 INC 6.0194 Vl 30.275

LOP 263.57 VP 22.951 GAP -9.03 AZlP 95.83 TAL 22.73 TAP 217.21 RCA 145.12 APO 225.69 V2 25.697

GP -_7.87 ZAL 60.28 ZAP 63.02 ET$ 163.57 ZA( 88.18 ETE 177.89 ZAC 56.87 ETC 255.78 CLP 59.12

DLA 58.22 RAL 160.06 RAO 6566.0 VEL 12.046 PTH 2.15 VHP 4.015 DPA -17.23

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4401.28 -34.90 215.96 44.47 39.93 6 34 33 3801.3

2753.93 -34.88 81.86 44.43 39.94 15 29 26 2153.9

4401.28 -34.90 215.96 44.47 39.95 6 34 33 3801.3

2753.93 -34.88 81.86 44.45 39.94 15 29 26 2153.9

4401.28 -34.90 215.96 44.47 39.95 6 34 33 3801.3

2753.93 -34.88 81.86 44.43 39.94 15 29 26 2153.9

DIFFERENTIAL C.a_RRECTIONS

TD( 3.6419 TRA -.7962 TC3-5.8490 BAU 2.0170

ROE 1.9980 RRA -.0126 RC3-2.4979 FAU .30644

POE 7.6625 FflA -.0632 FC-11.1636 BSP 32437

80E 5.9846 BRA .7963 BC3 6.3601 FSP 4325

HID-COURSE EXECUTION ACCURACY

SGT 8926.1 $GR 3381.6 SG3 1221.7

RRT .9773 RRF .9971 RTF .9677

9545.2 R23 .2167 RI3 .9738

SG1 9521.5 662 671.8 THA 20.42

RAp 153.55 ECC 1.3904

INJ 2 LAT INJ 2 LONG

-40.85 209.60

-40.83 75.50

-40.85 209.60

-40.83 75.50

-40.85 209.60

-40.83 75.50

ORBIT DETERMINATION ACCURACY

ST 6660.7 SR 2349.3 S$ 3129.2

CRT .9971 CR$-I.DO00 CDT -.9971

LSA 7720.7 MSA 257,5 SSA g.9

EL1 7060.8 EL2 16g.9 ALF 19.3g
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 19643

LAUNCH OATS DEE 21 1944 FLIGHT T|M( 310.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC DISTANCE G67.295 EARTH TO NARD

RL 147.18 LAL -.DO LOL 89.17 VL 52.999 GAL 3.R2 AZL 84.35 HCA 195.66 SMA 185.50 ECC .21723 IMC 5.6545 Vl 30.275

RP 213.51 LAP -1.52 LOP 284.TG VP 22,997 GAff -9.15 AZP 95.45 TAL 22.24 TAp 217.90 RCA 145.20 APO 225.80 V2 25.731

RC 2RG.356 GL 43.43 &p -25.91 ZAL 59.89 ZAP 61.41 (T8 163.84 ZA( 86.73 (TE 177.32 ZAC 58.75 ETC 256.06 CLP 5?.85

PLAN(TOCENTRIC COMIC

C3 ZZ.ZSO VML 4.717 DLA 54.44 RAL 159.50 flAD 8567.9 VEL 11.985 PTH 2.14 VHP 5.983 DpA -15.42 RAp 154.32 [CC 1.3662

LMCH AZNTH LNCH TIN| L-I TIM( INJ LAT INJ LONG |NJ RT ASC lNJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 L0446

38.90 5 24 44 4374.25 -34.90 212.S7 41.95 42.38 6 37 38 3774.2 -40.81 205.99

141.10 14 35 32 2749.79 -34.89 01.$8 41.95 42.37 15 21 Z| 2149.8 -40.90 ?4.68

38.90 _ 24 44 4874.23 -54.90 212.87 41.95 42.38 G 37 38 3774.Z -40.61 205.99

141.10 14 35 32 2749.7R -34.89 8|.38 41.93 42.37 15 21 22 2149.8 -40.60 74.68

38.00 $ 24 44 4374.25 -)4.90 2|2.37 41.95 42.39 S 37 38 3774.2 -40.61 205.99

141.10 14 39 3r 2749.79 -34.89 81.36 41.93 42.37 15 21 22 2149.8 -40.60 74.68

OIFFERENT|AL CCRflECT|ONS M|O-CoURS[ (vlrCUTION ACCURACY OR6|T DETEI_4|NATION ACCURACY

TOE 5.4412 TltA -.Sl_T TCS-8.5479 RAU 2.0L_qB SGT 9118.1 S4;R 3134.1 SG$ 1249.8 ST 6536.2 Sit 2158.2 SS 3076.4

ROE 1.TSTT RRA -.021T RC_-2.4315 FAU .SO_ RRT .R777 RRI r ._5 RTF .9880 CRT .9989 ¢RS-1.0000 CST -.9970

FOE 7.3583 FRA -.1295 FC-12.0583 BliP $28tr3 _ 9841.7 R28 .2189 R13 .9T30 LSA 7815.9 MSA 253.6 SSA 10.9

SO( $.7101BRA .8850 BCS G.TDTT FIP 4395 SG1 9421.5 _ 624.2 THA 12.66 ELI 6R69.6 ELZ 141.0 ALF 17.80

LAUNCH DATE 0(C 21 11)64 FLIGHT TIlE 312.00 ARRIVAL DATE OCT 29 1965

N(LIOCENTflIC C_NIC

RL 147.19 LAL -.00 LOL 89.17 VI.

RP 213.01 LAP -1.55 LOP 285.95 VP

RC 297.44R &L 41.03 _ -24617 ZAL

PLAN(TOCENTII|C CONIC

C3 21.017 VNL 4.584

LNCH AZ14TM L_M T|N(

40.90 5 29 O

139.10 14 28 43

40.90 S 29 0

139.10 14 28 45

40.90 5 99 0

150.10 14 28 43

OIFFER(NT|AL C4:RflECTIQN9

TIDE 5.ZTO8 TRA -.S13S TC3,-8.8393 BAU 2.0323

liD( 1.5599 RIIA -.0255 RC3,-2.3542 FAt) .SlOtll

FOE 7.0255 FRA -.1817 FC-12.7977 BSP 35237

DOE 5.4085 BRA .8138 8C3 7.2551F2P 4452

DISTANCE 871.547 EARTH TO MARS

32.995 GAL 3.R5 AZL 84.88 HCA 198.85 SNA 185.80 ECC .21719 IN(: 5.3390 vl 30.2?5

28,044 GAP -9._7 AZP 95.11 TAL 21.73 TAp 218.56 RCA 145.29 4PO 225.91 V2 25.765

58.85 ZAP 59.88 ET$ 164.12 ZN[ 85.30 ETE 176.85 ZAC 60.45 (TC 259.33 CLP 56.63

DLA 54.80 fiN. 159.18 RAD 8587.9 _L 11.953 pTH 2.12 VNp 3.967 DPA -13.81 RAP 155.02 ECC 1.3459

L-I TIN( |NJ LAT INJ LONG |NJ RT A$C |NJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4348.9S -34.80 Z09.20 59.84 44.58 6 41 29 3748.9 -40.28 202.98

2747.$8 -34.79 80.97 39.82 44.57 15 14 30 2147.6 -40.27 74.04

4541.95 -34.80 |OR.SO 39.84 44.5R 8 41 29 $748.9 -40.28 202.98

2747.58 -)4.79 80.97 51.82 44.57 15 14 SO 2147.9 -40.2T 74.04

4548.95 -34.00 209.80 59.84 44.58 8 41L_) $748.9 -40.ZS 20Z.GS

2747.5R -34.79 80.87 59.U 44.57 15 14 30 2147.8 -40.27 74.04

flID-COURII[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9507.1 _ L_909.0 SG3 1289.6 ST 6619.8 SR 1950.7 $S 3011.S

RRT .9T79 _ .0957 RTF .9882 CRT .9965 CflS-I.DOOO CST -.9999

SGll 9T$1.9 RZ$ .2181RI3 .9728 LSA 7522.0 MSA 251.9 SSA 12.0

$81 9734.5 $_ 582.0 ?HA 17.06 ELI 6896.4 EL2 153.9 ALF 16.$8

LAUNCH OAT( DEC 21 1984 FLIGHT TIN( 314.00 ARRIVAL DATE OCT 31 1965

DISTANCE 675.816 EARTH TO MARS

33.001 GAL 3.74 AZL 84.94 HCA 198.05 SNA 185.71 ECC .21716 INC 5.0632 Vl 30.2?5

TOE 5.1213 TRA -.9324 TC3-7.3285 8AU 2.0475

ROE 1.3929 RRA -.OZO? RC3-2.2715 FAU .30963

FDE 6.6620 FRA -.1770 FC-IS.4295 O_P 35577

00E 5.3074 BRA .9527 8C3 ?.G?OS FSP 4434

21.21 TAp 219.25 RCA 145.38 Apo 226.03

63.67 (TE 176.45 ZAE 61.98 ETC 256.52

HELIOCENTRIC EONIE

RL 147.16 LAL -.DO LOL 89.17 VL

Rff 212.72 LAP -1.57 LOP 267.15 VF 23.090 GAP -9.38 AZP 94.82 TAL V2 25.798

RC 298.524 GL 40.58 GP -22.59 ZAL 59.54 ZAP 56.43 ETS 184.40 ZAE CLP 55.45

PLANETOCENTRIC SONIC

C3 19.965 VML 4.468 OLA 53.29 RAL 159.05 RAD SSST.8 VEL 11.889 PTH 2.11VHp 3.962 DpA -12.38 RAp 155.69 ECC 1.3266

LNCH AZMTN LNEH TIME L-| TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lNJ Z LON6

42.77 5 33 53 4324.99 -$4.$2 205.71 38.06 46.59 6 45 58 3725.0 -39.89 199.56

137,23 14 22 48 _48.97 -34.61 80.70 38.06 46.56 15 8 35 2147.0 -39.88 73.55

42.77 5 33 53 4324.99 -34.62 208.71 38.08 46.59 6 45 58 5725.0 -$9.89 199.56

137.23 14 22 48 2748.97 -$4.81 80.70 38.06 46.58 15 8 35 2147.0 -39.88 73.55

42.77 5 35 53 4324.99 -54.62 206.71 36.08 46.59 6 45 58 5725.0 -39.89 199.56

137.23 14 22 48 2T49.97 -34.61 80.70 38.06 45.58 15 8 35 2147.0 -59.88 73.55

DIFFERENTIAL C_RRECTION$ MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT 9495.6 _ 2704.2 SG3 1274.3 ST 6598.6 SR 1787.2 SS 2935.9

RRT .9779 RRF .9948 RTF .9683 CRT .9983 CRS-I.OOOO CST -.9968

SG8 9875.2 R28 .2143 R13 .9717 LSA 7435.9 MSA 249.6 SSA 13.1

SG1 9858.1ST, Z 544.S THA 15.61 EL1 6834.7 EL| 147.6 ALE 15.11

LAUNCH DATE DEC 21 1964 PLIGHT TINS 316.00 ARRXVAL DATE NOV Z 1965

HELIOCENTRIC C(_4|C

RL 147.16 LAL -.00 LOL 89.17 VL 33.007 GAL

RP 212.43 LAp -1.59 LOP 288.35 VlP 23.158 GAP -9.49 AZP 94.55 TAL

RC 299.592 GL 39.35 f,P -21.18 ZAL 59.55 ZAP 57.04 ETS 164.67 ZA(

PLAN[TOCENTR|E CONIC

C3 19.053 VHL 4.365 DLA 51.88 RAL 159.08 RAO 6557.8 VI[L 11.851 PTH

LNCH AZ14TH LNCH TIM( L-I TIN( INJ LAT

44.52 5 39 18 4302.10 -34.39

135.48 14 17 39 2747.72 -34.38

44.52 5 39 16 4302.10 -34.39

135.48 14 17 39 2747.72 -34.38

44.52 5 39 16 4302.10 -34.39

135.48 14 17 39 2747.72 -54.38

OIFFERENT1AL CCNRECTIONS

TOE 4.9905 TRA -.9798 TC3-T.6102 BAU 2.0658

ROE 1.2520 RRA -.0146 RC3-2.1049 FAU .S0693

FD( 6.3396 FRA -.1728 FC-13.9450 8SP 34130

BDE 5.1452 BRA .9799 8C3 8.1100 FSP 4411

D|$TANCE M0.096 EARTH TO MARS

3.85 AZL 65.18 i4CA 199.24 SMA 185.81ECC .21714 INC 4.8199 vl 30.275

20.$7 TAP 219.92 RCA 145.47 APO 226.16 V2 25.831

82.47 ETE 176.12 ZAC 63.38 ETC 256.68 CLP 54.31

2.10 VHP 3.967 DpA -11.10 RAp 156.32 ECC 1.3136

INJ LONG IHJ RT A$C [NJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

203.99 36.61 48.42 6 50 58 3702.1 -39.46 196.66

00.32 35.59 48.41 15 3 26 2147.7 -39.45 73.19

205.99 36.6| 48.42 6 50 58 3702.1 -39.46 196.66

80.52 36.59 48.41 15 3 26 2147.7 -39.45 73.19

205.99 36.61 48.42 6 50 58 3702.1 -39.46 196.66

R0.52 $6.59 4R.41 15 3 28 2147.7 -39.45 73.19

N|D-COURSE (v'rCUT|QN ACCURACY ORBIT OETERN|NATION ACCURACY

SGT 96|2.0 sr_q 2517.g SC,3 1274.5 ST 6583.5 SR 1644.3 SS 2855.0

RRT .g777 RRF .9937 RTF .9682 CRT .9960 CRS -.9999 CST -.9966

sr,_10004.0 R23 .2114 R13 .9711 LSA 7357.7 MSA 248.6 SSA 14.1

SGI g990.9 S;Z 512.2 THA 14.30 EL1 6784.3 EL2 142.6 ALF 13.g8
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
r

LAUNCH DATE DEC 21 1964 FLIGHT TIME 318.00 ARRIVAL DATE NOV 4 1955

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOL

RF 212.15 LAP -1.61 LOP 289.55 VF 23.181 GAP -9.6D AZF 94.31TAL 20.13 TAp

RC 300.645 GL 38.24 GP -19.90 ZAL 59.66 ZAp 55.73 ETS 164.94 ZAE 81.09 ETE

PLANETOCENTRIC CONIC

C3 18.254 VHL 4.272 OLA 50.57 RAL 159.24 RAD 6567.7 VEL 11.817 pTH 2.09 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ AZ14TH 1NJ

48.18 5 45 4 4280.13 -34.12 201.41 35.39 50.11 6 56 24

133.82 14 13 7 2749.54 -34.11 80.43 35.38 50.10 14 58 57

48.18 5 45 4 4280.13 -34.12 201.41 35.39 50.11 6 56 24

133.82 14 15 7 2749.54 -34.11 80.43 35.38 50.10 14 58 57

46.18 5 45 4 4280.13 -34.12 201.41 35.39 50.11 6 56 24

133.82 14 15 7 2749.54 -34.11 80.43 35.38 50.10 14 58 57

DIFFERENTIAL CORRECTIONS NID-C_RSE ExECuTION ACCURACY

TOE 4.8747 IRA -.9961 TC3-8.2685 BAU 2.0864 SGT 9865.1 SGR 2348.2 SG3 1268.7

ROE 1.1319 flRA -.00_5 RC3-2.0966 FAU .30295 RRT .9774 RRF .9924 RTF .9681

FOE 6.0012 FRA -.1519 FC-14.3682 BSP 34647 86810140.7 R23 .2072 R13 .9705

BO( 5.0044 8RA .9962 8C3 8.5496 FSP 4377 86110129.1 SG2 484.0 THA 13.13

OISTANCE 684.382 EARTH TO MARS

89.17 VL 35.014 GAL 3.55 AZL 85.40 HCA 200.44 SMA 185.92 ECC .21713 |NC 4.6056 vl 30.275

220.57 RCA 145.55 APO 226.29 v2 2_.863

175.84 ZAC 64.65 (TC 256.81 CLP p3.21

3.979 DpA -9.96 RAp 156.92 ECC 1.3004

TIME PO CST T|M |NJ 2 LAT IHJ 2 LONG

3660.1 -39.00 193.93

2149.5 -38.99 72.95

3680.1 -39.00 193.93

2149.5 -38.99 72.95

3680.1 -39.00 193.93

2149.5 -38.99 72.95

OQ8|T DETERM|NATION ACCURACY

ST 6571.1 SR 1518.9 SS 2770.2

CRT .9956 CRS -.9999 CST -.9964

LSA 7286.9 MSA 247.9 SSA 15.2

EL1 6742.9 EL2 138.2 ALF 12.97

LAUNCH DATE DEC 21 1964 FLIGHT TINE 320.00 ARRIVAL DATE NOV 6 1965

EARTH TO MARS

186.04 ECC .21713 INC 4.4098 Vl 30.275

221.21RCA 145.64 APO 226.43 V2 25.895

175.60 ZAC 65.81ETC 256.91 CLP 52.14

HELIOCENTRIC CCIMIC DISTANCE 688.675

RL 14_.56 LA_ -.00 LOt. 89.17 VL 33.020 GAL 3.45 AZL 85.59 HCA 201.65 SMA

RP 211.87 LAP -1.63 LOP 290.76 VP 23.225 GAP -9.70 A ZP 94.10 TAL 19.57 TAp

RC 301.687 _ 37.24 GP -18.74 ZAL "59.86 ZAP 54.48 ET8 165.20 Z/_ 79.74 ET(

PLANI[TOCENTRIC CONIC

CS 17.543 VHL 4.188 DLA 49.33 RAL 159.51RAD 6567.7 VEL 11.787 PTH 2.08 VHp 3.998 DpA -8.95 RAp 157.51ECC 1.2887

LNCH AZMTM LNCH TIN( L-I TIME INJ LAY iNJ LONG XNJ RT ASC INJ AZMTH INJ TIME

47.76 5 51 14 4258.84 -33.61 198.94 34.38 51.67 7 2 13

132.24 14 9 8 275_.34 -33.80 80.41 34.37 51.66 14 55 O

47.79 5 51 14 4258.84 -33.81 198.94 34.38 51.67 7 2 13

132.24 14 9 8 2752.34 -33.80 80.41 34.37 51.66 14 55 0

47.7S 5 51 14 4258.84 -33.81 198.94 34.38 51.67 7 2 13

132.24 14 9 8 2752.34 -33.80 80.41 34.37 51.66 14 55 0

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 4.7709 TRA-l.0016 TC3-8.7633 BAU 2.1085 SGTlO045.0 8GR 2193.3 SG3 1257.8

ROE 1.0290 flRA .0038 RC3-2.0079 FAU .29793 RRT .9767 RRF .9907 RTF .9680

FDE 5.S709 FRA -.1145 FC-14.7026 BSP 35177 SG810281.7 R23 .2020 R13 .9699

SO( 4.8806 BRA 1.0016 8C3 8.9904 FSP 4326 8G110271.4 $G_ 460.2 THA 12.06

PO CST TIM INJ 2 LAT INJ 2 LONG

3658.8 -38.52 191.34

2152.3 -38.51 72.81

3658.8 -38.52 191.34

2152.3 -38.51 72.81

3658.8 -38.52 191.34

2152.3 -38.51 72.81

ORBIT DETERMINATION ACCURACY

ST 6560.5 SR 1406.5 SS 2683.1

CRT .9952 CRS -.9999 CST -.9961

LSA 7222.3 MSA 247.8 SSA 16.2

EL1 6708.7 EL2 134.6 ALF 12.07

LAUNCH DATE DEC 21 1964

HELIOCENTRIC CO1_4|C

RL 147.18 LAL -.00

RP 211.80 LAp -1.64

RC 302.717 GL 56.31

PLANETOCENTRIC CONIC

C3 18.805 VHL 4.112

LNCH AZMTH LNCH TIME

49.27 5 57 46

1S0.73 14 5 33

49.27 5 57 46

130.73 14 5 33

49.27 5 57 46

130.73 14 5 33

FLIGHT TIME 322.00 ARRIVAL DATE NOV 8 1965

DISTANCE 692.975 EARTH TO MARS

LOL 89.17 VL 35.027 GAL 3.36 AZL 85.76 HCA 202.86 SMA 186.15 ECC .21715 INC 4.2352 vl 30.275

LOP 291.97 VP 25.269 GAF -9.81AZP 93.90 TAL 18.99 TAp 221.85 RCA 145.73 Apo 226.57 V2 25.926

GP -17.68 ZAL 60.15 ZAp 53.25 ETS 165.45 ZAE 78.41ETE 175.41 ZAC 66.88 ETC 256.99 CLP 51.10

OLA 48.16 RAL 159.88 RAO 6567.7 VEL 11.760 PTH 2.08 VHp 4.023 DpA -8.05 RAp 158.09 ECC 1.2782

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4238.00 -33.49 196.58 33.57 53.11 7 8 24 3638.0 -38.03 188.87

2756.06 -33.48 80.48 33.56 53.11 14 51 29 2156.1 -38.02 72.77

4238.00 -33.49 196.58 33.57 53.11 7 8 24 3638.0 -38.03 188.87

2756.06 -33.48 80.48 33.56 53.11 14 51 29 2156.1 -38.02 72.77

4238.00 -33.49 196.56 33.57 53.11 7 8 24 3638.0 -38.03 188.87

2756.06 -33.48 80.48 33.56 53.11 14 51 29 2156.1 -38.02 72.77

DIFFERENTIAL CQRRECTION$ MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.6767 TRA -.9980 TC3-9.2340 BAU 2.1316 SG710221.3 SGR 2051.9 SG3 1242.9 ST 6550.9 8R 1311.0 Ss 259A.4

ROE .9401 RRA .0140 RC3-1.9201FAU .29213 RRT .9758 RRF .9888 RTF .9_77 CRT .9948 CRS -.9998 CST -.9959

FOE 5.3502 FRA -.0677 FC-14.9604 88P 35720 86810425.3 R23 .1955 R13 .9694 LSA 7162.6 MSA 247.7 SSA 17.3

8DE 4.7702 8RA .9981 8C3 9.4315 FSP 4258 36110418.0 SG2 440.0 THA 11.10 ELl 6679.5 EL2 131.3 ALF 11.26

LAUNCH DATE DEC 21 1964 FLIGHT TIM( 324.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC DISTANCE 697.281 EARTH TO MARS

RL 147.16 LAL -.00 LOt. 89.17 VL 33.034 GAL 3.25 AZL 85.92 HCA 204.07 SMA 186.27 ECC .21718 INC 4.0767 vt 30.275

RP 211.33 LAp -1.68 LOP 293.18 VP 23.313 GAP -9.91 AZp 93.72 TAL 18.41 TAp 222.47 RCA 145.81 APO 226.72 92 25.956

RC $03.736 GL 35.47 GP -16.72 ZAL 80.52 2AP 52.09 ET$ 165.69 zAE 77.10 ETE 175.24 ZAC 67.86 ETC 257.06 CLP 50.10

PLANETOCENTRIC CONIC

C3 19.328 VHL 4.041 DLA 47.05 RAL 160.34 RAD 6567.7 VEL 11.735 PTH 2.07 VHP 4.051DpA -7.24 RAp 158.65 ECC 1.2687

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T|M |NJ 2 LAT INJ 2 LONG

50.72 6 4 39 4217.47 -33.14 194.29 32.92 54.47 7 14 56 3617.5 -37.53 186.50

129.28 14 2 19 2760.66 -33.13 80.62 32.91 54.46 14 48 20 2160.7 -37.51 72.83

50.72 6 4 39 4217.47 -33.14 194.29 32.92 54.47 7 14 56 3617.5 -37.53 186.50

129.28 14 2 19 2760.66 -33.13 80.62 32.91 54.4_ 14 48 20 2160.7 -37.51 72.83

50.72 6 4 39 4217.47 -33.14 194.29 32.92 54.47 7 14 56 3617.5 -37.53 186.50

129.28 14 2 19 2760.66 -33.13 80.62 32.91 54.46 14 48 20 2160.7 -37.51 72.83

DIFFERENTIAL CORRECTIONS MID-COURSE (XECUTION ACCURACY (SRB_ T DETERMINATION ACCURACY

TOE 4.5876 TRA -.9873 TC3-9.7093 BAU 2.1569 86T10397.4 Sr_ 1922.9 SG3 1225.3 ST 6538.4 8R 1223.9 S8 2503.3

ROE .8925 RRA .0249 RC3-1.8350 FAU .28592 RRT .9746 RRF .9865 RTF .9674 CRT .9943 CR$ -.9998 CST -.9955

FOE 5.0370 FRA -.0127 FC-15.1600 BSP 36244 S6810573.7 R23 .1890 "R13 .9688 LSA 7103.0 MSA 248.1 SSA 18.3

BDE 4.6680 BRA .9877 BC3 9.8812 FSP 4181 $G110565.2 SG2 423.7 THA 10.23 ELI 6650.7 EL2 128.6 ALF 10.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LA_ACM DATE DEC 21 1964

HELIOCENTRIC CONIC

RL 147.16 LAL -.DO

RP 211.08 LAP -1.68

RC 304.746 GL 34.69

PLANETOCENTRIE CONIC

CS 15.801VHL 3.975

LNCH_AZMTN LNCM TIM(

32.13 6 11 50

127.87 13 59 25

52.13 6 11 50

127.87 13 59 25

52.13 G 11 50

127.87 13 59 25

FLISHT TIME 326.09 ARRIVAL DATE NOV 12 1935

DISTANCE 701.595 EARTH TO MARS

LOL 89.17 VL 33.040 GAL 3.15 AZL 88.07 HCA 205.28 SMA 186.39 ECC .21722 INC 3.9323 vl 30.275

LOP 294.40 VP 23.]55 SAP -10.08 KIP 93.56 TAL 17.61 TAp 223.09 RCA 145.90 APO 226.87 v2 25.983

GP -15.84 ZAL 60.86 ZAP 50.98 (TS 165.92 ZAE 75.82 ET( 175.11 ZAC 68.77 ETC 257.10 CLP 49.12

DLA 45.96 RAL 160.87 RAD 6567.6 VEL 11.713 PTH 2.06 VHp 4.084 DpA -6.53 RAp 159.22 (CC 1.2600

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT ZNJ 2 LONG

4197.23 -32.78 192.07 32.41 55.74 7 21 47 3597.2 -37.01 184.20

2765.96 -32.77 80.82 32.40 55.73 14 45 31 2166.0 -37.00 72.98

4197.23 -32.78 192.07 52.41 55.74 7 21 47 3597.2 -37.01 184.20

2765.98 -32.77 80.82 32.40 55.73 14 45 31 2166.0 -37.00 72.96

4197.23 -32.78 192.07 32.41 55274 7 21 47 3597.2 -37.01 184.20

2765.98 -32.77 80.82 32.40 55.73 14 45 31 2166.0 -37.00 72.98

DIFFERENTIAL CORRECTIONS MID-CouRsE EXI[CUTIGN ACCURACY

TDE 4.5078 TRA -.9663 TC-10.1762 BAU 2.1812 S4;710568.1SSR 1804.5 SG3 1204.6

ROE .7954 RRA .0361RC3-1.750_-FAU .27890 RflT .9?3011mF .9858 RTF .9671

F0E 4.7407 FRA .0511 FC-15.2855 8SP 36837 S6810721.0 R23 .1792 R13 .9683

BOE 4.5774 BRA .9670 8C310.3256 FSP 4102 S1_110713.2 _k;2 410.5 THA 9.45

LAUNCH DATE DEC 21 1964 FLIGHT TIN[ 326.00

HELIOCENTRIC CGNIC DISTANCE 705.915

RL 147.16 LAL -.O0 LOL 89.17 VL 33.047 GAL 3._ AZL H.20 HCA 206.50 SI4A 186.51ECC ._728-1NC 3.8000

RP 210.82 LAp -1.69 LOP 295.62 VP 23.397 GAP -10.10 AZP 83.40 TAL 17.20 TAP 223.69 RCA 145.98 APO 227.03

RC S05.746 GL 33.97 GP -15.03 ZAL 81.48 ZAP 49,90 (T$ 1_,14 Z_ 74.57 ETE 174.99 ZAC 69.61ETC 257.14

PLAN[TOCENTRIC C_IC

C3 15_317 VHL 3.914 DLA 44.98 RAL 181.48 RAID 8367.8 V[L 11.692 PTH 2.08 VHp 4.119 DPA -5.89 RAp 159.78

LNCH AZMTM LNCH TIN[ L-I TIN[ INJ LAT INJ _ INJ RT ASC |NJ A_TH INJ TIN( PO CST TIM INJ 2 LAT

53.50 G 19 22 4178.98 -32.40 189._8 32.04 56.94 7 28 59 3577.0 -36.49

126.50 13 56 43 2772.19 -32.39 81.10 32.03 56.93 14 42 55 2172.2 -36.48

53.50 6 19 _ 4176.99 -32.40 189.8t) 3L04 56.94 7 28 59 3577.0 -36.49

126.50 13 56 43 2772.19 -32.59 81.10 32.03 56.93 14 42 55 2172.2 -36.48

53.50 6 19 22 4178.98 -32.40 169.89 32.04 56,94 7 28 59 3577.0 -36.49

126.50 15 56 43 2772.19 -32.39 81.10 32.03 56.93 14 42 55 2172.2 -36.48

DIFFERENTIAL CCRRECT|ONS 1410-CouRg( (XECUT|ON ACCURACY

TOE 4.4313 TRA -.9380 TC-10.6454 BAU 2.20qS5 SrrTlO?S?.O SGR 1695.8 SG3 1182.1

ROE ._385 RRA .0475 RC3-1.6875 FAU .27175 RET .OTIOimF .9806 RTF .9668

FDE 4.4569 FRA .1219 FC-15.3596 BSP 37594 S6810470.1 R23 .1698 R13 .9678

BDE 4.4921BRA .9392 BC310.7753 FSP 4014 SG1101162.T SG2 400.8 THA 8.73

ORBIT DETERMINATION ACCURACY

ST 6529.8 SR 1147.4 SS 2414.5

CRT .9938 CRS -.9997 CST -.9952

LSA 7051.4 MSA 248.6 SSA 19.3

EL1 6628.6 ELI 126.1 ALF 9.91

ARRIVAL DATE NOV 14 1965

EARTH TO MARS

vl 50.275

V2 26.015

CLP 48.17

ECC 1.2521

INJ 2 LONG

181.96

73.18

181.96

73.1R

181.96

73.18

ORBIT DETEIO41NATION ACCURACY

ST $518.2 SR 1079.3 SS 2328.1

CRT .9932 CR9 -.9997 CST -.994R

LSA T000.0 MSA 249.8 S$A 20.5

EL1 6605.8 EL2 124.1ALF 9.34

LAUNCH DATE DEC 21 1964 FLIGHT TIM( 330.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC DISTANCE 710.241 EARTH TO MARS

RL 147.16 LAL -.OO LOL 89.17 VL 33.055 GAL 2.94 AZL 86.32 HCA 207.72 SMA 186.65 ECC .21735 INC 3._791Vl 30.275

RP 210.38 LAP -I.71LOP 296.84 VP 23.439 GAP -10.19 AZP 93.26 TAL 16.57 TAp 224.29 RCA 146.07 APO 227.19 V2 28.043

RC 306.737 GL 53.31GP -14.29 ZAL 62.06 ZAP 46.87 ET8 166.$5 ZAE 73.54 ETE 174.90 ZAC 70.39 ETC 257.16 CLP 47.23

PLANETOCENTRIC CONIC

C3 14.870 VNL 3.856 DLA 45.97 RAL 162.15 RAD 6567.6 VEL 11.673 PTH 2.05 VHp 4.156 DpA -5.$2 RAP 160.34 ECC 1.2447

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A_4TH ;NJ TIN( PO CST TIM INJ Z LAT IMJ 2 LONG

54.64 6 27 13 4156.74 -32.01 187.74 31.78 $8.07 7 36 30 3556.7 -35.96 179.77

125.16 13 54 13 2779.16 -31.99 81.44 31.77 58.06 14 40 32 2179.2 -35.95 73.47

54.84 6 27 13 4156.74 -32.01 187.74 31.78 58.07 7 36 30 3556.7 -35.96 179.77

125.16 13 54 13 2779.16 -31.99 81o44 31,77 58.06 14 40 52 2179.2 -35.95 73.47

34.64 G 27 13 4156.74 -32.01 187.74 31.78 58.07 7 36 30 3556.7 -35.96 179.77

125.13 13 54 13 2779.16 -31.99 81.44 31.77 58.08 14 40 32 2179.2 -35.95 75.47

DIFFERENTIAL CORRECTIONS MID-COURSE [x[CuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.3554 TRA -.9032 TC-11.1196 BAU 2.2330 SG710904.1 SGR 1596.3 SG3 1158.2 ST 6500.6 SR 1017.7 SS 2235.4

RDE .6840 flRA .0586 RC3-1.5884 FAU .26442 RRT .9684 RRF .9769 RTF .9664 CRT ._26 CRS -.9996 CST -.9943

FOE 4.1803 FRA .1955 FC-15.3945 BSP 37928 S6811020.4 R23 .1598 R13 .9672 LSA 6944.6 MSA 251.1 SSA 21.S

BDE 4.4068 6RA .9051 9C311.2325 FSP 3922 S6111013.S SG2 393.9 THA 8.08 EL1 6578.6 ELI 122.2 ALF 8.64

LAU_ICM DATE DEC 21 1964 FLIGHT TIM( 332.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOL 89.17 VL

RP 210.34 LAp -1.72 LOP 298.06 VP

RC S07.719 6L 32.69 GP -13.81ZAL

PLANETOCENTRIC CONIC

C3 14.455 VNL 3.602

LNCH AZMTH LNCH TIN(

56.17 G 35 27

123.83 13 51 50

56.17 6 $5 27

123.83 13 51 50

56.17 6 35 27

123.83 13 51 50

DIFFERENTIAL CCRRECTION3

TOE 4.2837 TRA -.8610 TC-11.5925 BAU 2.2593

ROE .6378 RRA .0693 RC3-1.5115 FAU .25692

FOE 3.9177 FRA .2717 FC-15.3868 BSP $8471

8DE 4.3309 8RA .8637 BC311.6906 FSP 3824

DISTANCE 714.573 EARTH TO MARS

33.062 GAL 2.83 AZL 86.43 HCA 208.94 SMA 186.76 ECC .21744 INC 3.5656 Vl 30.275

23.480 GAP -10.28 AZP 95.12 TAL 15.95 TAp 224.87 RCA 146.15 APO 227.36 V2 26.071

62.70 ZAp 47.87 (TS 186.55 zAE 72.15 ETE 174.82 ZAC 71.13 ETC 257.17 CLP 46.35

DLA 43.01RAL 162.88 RAD 6567.6 VEb 11.655 PTH 2.05 VHP 4.199 OpA -4.82 RAp 160.91ECC 1.2379

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LC_G

4136.27 -31.60 185.62 31.63 59.16 7 44 23 3536.3 -35.43 177.60

2787.04 -31.59 81.85 31.62 59.15 14 38 17 2187.0 -35.42 73.84

4136.27 -31.60 185.62 SI.65 59.16 7 44 23 3536.3 -33.43 177.60

2787.04 -$1.59 81.85 31.62 59.15 14 38 17 2187.0 -35.42 73.84

4136.27 -31.60 185.62 31.63 59.18 7 44 23 3536.3 -35.43 177.60

2787.04 -31.59 81.85 31.62 59.15 14 38 17 2187.0 -35.42 73.84

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11069.1 SGR 1505.1 S¢,3 1133.3 ST 6482.6 5R 962.8 SS 2146.5

RRT .9654 _ .9726 RTF .9660 CRT .9920 CRS -.9996 CST -.9937

SG811170.9 R23 .1493 R13 .9667 LSA 6891.8 MSA 252.4 SSA 22.S

S6111164.2 SG2 389.3 THA 7.49 EL1 8552.8 EL2 12D.5 ALF 8.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OEC 21 1964 FLIGHT TIME 334.00

HELIOCENTRIC CON i'C DISTANCE 718.911

RL 147.16 LAL -.00 LOL 89.17 VL 33.069 GAL 2.71 AZL 86.54 HCA 210.17

RP 210.1C LAP -1,74 LOP 299.29 VP 23.520 GAP -10.37 AZP 92.99 TAL 15.28

RC 308.691GL $2.12 GP -12.98 ZAL 63.41 ZAP 46.81ET8 166.73 ZAE 70.95

PLANETOCENTRIC CONIC

CS 14.069 VHL 3.7510LA 42.07 RAL 163.67 RAD 6567.8 VEL 11.639 PTH 2.04

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

57.49 6 44 4 4115.44 -31.18 183.49 31.$8 60.20

122.51 13 49 30 2795.92 -31.17 82.35 31.57 60.18

57.49 6 44 4 4115.44 -31.18 183.49 31.58 60.20

122.51 13 49 30 2793.92 -31.17 82.35 31.57 80.18

5?.48 6 44 4 4115.44 -31.18 183.49 31.58 60.20

122.51 13 49 30 2795.92 -31.17 82.35 31.57 60.18

ARRIVAL DATE NOV 20 1985

EARTH TO MARS

SMA 186.88 ECC .21784 INC 3.4611 vl 30.278

TAp 225.45 RCA 146.23 APO 227.54 V2 26.098

ETE 174.76 ZAC 71.82 ETC 257.18 CLP 45.48

VHp 4.242 DpA -4.38 RAp 161.48 ECC 1.2315

[NJ TIME PO CST TIM iNJ 2 LAT [NJ 2 LONG

7 52 40 3515.4 -34.88 175.45

$4 36 6 2195.9 -34.87 74.30

7 52 40 3515.4 -34.88 175.45

14 36 6 2195.9 -34.87 74.30

7 52 40 3515.4 -34.88 175.45

14 36 6 2195.9 -34.87 74.30

01FFERENTIAL CCRRECTIONS MIO-COURSE ExECuTION ACCURACY

TOE 4.2112 TRA -.8129 TC-12.0700 BAU 2.2883 SGT|1232.3 SG4R 1421.2 863 1107.8

ROE .59G4 RRA .0785 RC3-1.4376 FAU .24942 RRT .9G17 RRF .9876 RTF .9655

FOE 3.6834 FRA .3477 FC-1§.3479 0940 38996 86611321.9 R23 .1388 R13 .9661

8OE 4.2532 BRA .8168 BC312.1553 FSP 3724 S6111315.3 SG2 386.7 THA 6.95

LAUNCH DATE DEC 21 1964 FLIGHT TIME 336.00

HELIOCENTRIC CCNIC DISTANCE 723.252

RL 147.18 LAL -.OO LOt. 89.17 VL 33.076 GAL 2.80 AZL 86.64 HCA 211.39

RP 209.88 LAP -1.75 LOP 300.52 VP 23.$39 GAP -10.45 AZP 92.87 TAL 1&_2

RC 509.854 r_. 31.58 GP -12.40 ZAL 64.18 ZAP 45.97 ETS 166.91 ZA( 69.79

PLANETOCENTRIC CONIC

C3 13.708 VHL 3.702 OLA 41.14 RAL 164.52 RAD 6567.5 VEL 11.623 PTH 2.04 VHp

LNCH AZMTH LNCH T|ME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

50.81 6 53 6 4094.15 -30.75 181.36 31.62 61.19 8 1 20

121.19 13 47 13 2805.80 -30.74 82.92 31.62 61.18 14 33 59

58.81 6 53 6 4094.15 -30.75 181.36 31.62 61.19 8 1 20

121.19 13 47 13 2805.80 -30.74 82.92 31.62 64.-r18 14 33 59

58.81 6 53 6 4094.15 -30.75 181.36 31.82 61,19 8 1 20

121.19 13 47 13 2805.80 -30.74 82.92 31.62 61.18 14 33 59

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE 4.1622 TRA -.7357 TC-12.4856 BAU 2.3016 86T11368.9 SGR 1341.9 SG3 1076.9

ROE .5831 RRA .0933 RC3-1.3534 FAU .23987 RRT .9563 RRF .9818 RTF .9648

FOE S.4581 FRA .4644 FC-15.1492 BSP 40041 S6011447.8 R23 .1301 R13 .9653

BIDE 4.2002 BRA .7416 BC512.5587 F_P 3697 S6111441.2 862 389.8 THA 6.45

ORBIT DETERMINATION ACCURACY

ST 6458.0 SR 912.9 88 2056.4

CRT .9913 CRS -.9995 CST -.9931

LSA 6833.9 NSA 253.8 SSA 23.2

EL1 6321.1 EL2 118.7 ALF 7.98

ARRIVAL DATE NOV 22 1965

EARTH TO MARS

SMA 187.01 (CC .21766 INC 3.3639 Vl 30.275

TAp 226.01 RCA 146.31 APO 227.72 V2 26.124

ETE 174.71 ZAC 72.46 ETC 257.17 CLP 44.64

4.287 DpA -4.00 RAp 162.05 ECC 1.2256

PO CST TIM INJ 2 LAT INJ _ LONG

3494.2 -34.33 173.29

2205.8 -34.32 74.85

3494.2 -34.33 176.29

2205.8 -34.32 74.85

3494.2 -34.33 175.29

2205.8 -34.32 74.85

ORBIT DETERMINATION ACCURACy

ST 6463.0 SR 873.9 $S 1987.9

CRT .9907 CRS -.9995 CST -.9922

LSA 6813.1MSA 260.1 SSA 23.7

ELI 6520.8 EL2 117.8 ALF 7.63

LAUNCH 0ATE DEC 21 1954

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 209.66 LAp -1.76

RC 310.607 GL 31.07

PLANETOCENTRIC CONIC

C3 13.371 VML 3.657

LNCH AZMTH LNCH TIME

60.13 7 2 34

119.87 18 4A 55

60.18 7 2 $4

119.87 13 44 53

60.13 7 2 34

119.8T 13 44 53

FLIGHT TIME 338.00 ARRIVAL DATE NOV 24 1965

OISTANCE 727.602 EARTH TO MARS

LOL 89.17 VL 33.08A GAL 2.48 AZL 86.73 MCA 212.65 9MA 187.14 ECC .21780 INC 3.2731 vl 30.275

LOP 301.75 VP 23.598 GAp -10.54 AZP 92.76 TAL 13.94 TAp 226.57 RCA 146.38 APO 227.90 V2 26.149

GP -11.86 ZAL 65.00 ZAp 45.07 ETS 167.08 ZAE 68.65 ETE 174.66 ZAC 73.08 ETC 257.16 CLP 43.81

DLA 40.23 RAL 165.41RAD 6567.5 VEL 11.608 pTH 2.03 VHp 4.334 DpA -3.66 RAp 162.64 ECC 1.2200

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

A072.24 -30.30 179.21 31.75 62.15 8 10 26 3472.2 -33.76 171.11

2616.85 -30.29 83.59 31.74 62.14 14 31 50 2216.9 -33.75 75.50

4072.24 -30.30 179.21 31.75 62.15 8 10 26 3472.2 -33.76 171.11

2816.85 -30.29 83.59 31.74 62.14 14 51 50 2216.9 -33.75 75.50

4072.24 -30.30 179.21 31.75 62.15 8 10 26 3472.2 -33.76 171.11

2816.85 -30.29 83.59 31.74 62.14 14 31 50 2216.9 -53.75 75.50

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.0846 TRA -.6804 TC-12.9817 8AU 2.3319 SG711534.6 $GR 1271.7 SG3 1051.9 ST 6420.5 8R 831.4 SS 1892.9

ROE .5288 RRA .1012 RC3-1.2882 FAU .23299 RRT .9515 RRF .9552 RTF .9645 CRT .9901CRS -.9994 CST -.9914

FOE 3.2123 FRA .5276 FC-15.0855 8SP 40385 SG811604.5 R23 .1185 R13 .9649 LSA 6740.1MSA 259.9 SSA 24.8

8DE 4.1189 BRA .6879 8C313.0434 FSP 3564 SGl11598.0 SG2 389.2 THA 6.00 ELi 6473.1 EL2 115.7 ALF 7.31

LAUNCH OATE DEC 21 1964 FLIGHY TIME 340.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC DISTANCE 731.956 EARTH TO MARS

RL 147.16 LAL -.00 LOt. 89.17 VL 33.092 GAL 2.36 AZI. 86.61 HCA 213.86 SMA 187.27 ECC .21796 INC 3.1880 V1 30.275

RP 209.44 LAp -1.78 LOP 302.99 VP 23.636 GAP -10.62 AZP 92.65 TAL 13.25 TAp 227.11 RCA 146.46 APO 228.09 V2 26.17A

RC 311.551 GL 50.59 GP -11.36 ZAL 65.88 ZAP 44.20 ETS 167.24 zAE 67.53 ETE 174.63 ZAC 73.66 ETC 257.14 CLP 48.01

PLANET(_ENTRIC CONIC

CS 13.055 VHL 5.613 DLA 39.33 RAL 166.35 RAD 6567.5 VEL 11.595 pTH 2.03 VHP 4.383 DpA -3.37 RAp 163.22 ECC 1.2148

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.47 7 12 32 4049.50 -29.84 177.01 31.95 83.08 8 20 1 3449.5 -33.18 168.90

118.53 13 42 26 2829.23 -29.82 84.36 31.95 63.07 14 29 35 2229.2 -33.17 76.25

61.47 7 12 32 4049.50 -29.84 177.01 31.95 63.08 8 20 1 3449.5 -33.18 168.90

118.53 13 42 26 2829.23 -29.82 84.36 31.95 63.07 14 29 35 2229.2 -33.17 76.25

61.47 7 12 32 4049.50 -29.84 177.01 31.95 63.08 8 20 1 3449.5 -33.18 168.90

118.53 13 42 26 2829.23 -29.82 84.36 31.95 63.07 14 29 35 2229.2 -33.17 76.25

DIFFERENTIAL C_RECTION8 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.0085 TRA -.6159 TC-13.4719 BAU 2.3809 86T11695.0 8GR 1208.5 SG3 1025.8 ST 6374.5 SR 793.5 SS 1801.1

ROE .4983 RRA .1096 RC3-1.2229 FAU .22580 RRT .9455 RRF .9477 RTF .9641 CRT .9895 CRS -.9994 CST -.9904

FOE 2.9833 FRA .5979 FC-.1A.9743 BSP 40800 8G011757.0 R23 .1078 R13 .9644 LSA 6666.3 MSA 261.0 SSA 25.8

6OE 4.0393 BRA .6286 BC313.5273 FSP 3449 86111750.5 SG2 390.9 THA 5.58 EL1 6422.7 ELI 113.8 ALF 7.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCM DATE DEC 21 1964 FLIGHT TIN( 342.00 ARRIVAL DATE NOV El IRIS

HELICRENTRIC CCH|C D|STANCE 736.SI6 EARTH TO NARO

RL 147.11 LAL -.00 LOL 89.17 VL $3.099 GAL Z.Z4 AZL 66.89 HCA 219.10 $44A 167.41 ECC .21613 INC 3.1061 vl 30.275

RP 209.24 LAp -1.79 LOP 304.23 VP 23.673 GAP -10.70 AZP 92.54 TAL 12.55 TAp 227.65 RCA 146.53 APO 228.29 V2 21.161

RC 312.481 GL 50.14 GP -10,69 ZAL 66.02 ZAP 43.55 [TO 167.38 ZA( 66.43 (TO 174.60 ZAC 74.21 ETC 297.12 CLP 42.29

PLAN(TO¢ENTR|C CONIC

C3 IZ.•SI VHL 5.5•2 DLA 38.44 RAL 167.$4 RAO 6567.5 VEL ll.582 PTH 2.03 VHp 4.455 OPA -3.12 RAp 163.62 ECC 1.2100

LH(H AZtITM LNCH TIM( L-I T|N( INJ LAT INJ LONG INJ RT A$C INJ AZ14TH _NJ TIlE PO CST TIN INJ 2 LAT INJ 2 LONG

62,84 • ZS 2 4025.76 -29.$5 174.79 ]2.23 69.96 8 30 7 $429.8 -32.59 111.14

117.16 13 39 49 2843.09 -29.34 65.24 5|.23 69.97 14 27 12 2243.1 -32.59 77.12

02.84 • 23 2 4025.76 -29.35 174.76 52.23 69.98 8 SO • $429.8 -32.$9 165.64

117.11 15 39 49 2845.08 -29.$4 69_24 5_.23 63.97 14 27 12 2243.1 -$2.$6 77.12

62.04 • ZS 2 4025.76 -29.35 174.76 52,23 63.99 8 30 7 $429.8 -32.$9 116.64

117.11 13 59 49 2843.09 -29.34 89.24 32.23 69.97 14 27 12 2243.1 -32.59 77.12

DIFFERENTIAL ¢GRIU[CT|¢INI N|D-COUII$[ EX[CUT|ON ACCURACY 0R817 DETERNINAT|ON ACCURACY

TOE 3.9351 TRA -.5420 7¢-13.9513 BAU 2.$677 SG711849.2 SIR 1146.2 SG3 999.0 ST 6326.1 SR 759.8 IS 1716.8

RDE .4713 RNA .1|79 RC_-1.1578 FAU .21839 RRT .938622F .9990 RTF .9636 CRT .9690 CRS -o9993 COT -.9892

FOE 2.7689 FRA .6705 FC-14.5197 Blip 41282 SrM11904.6 fl25 .0974 R13 .9639 LSA 6594.5 MSA 262.4 SSA 26.7

BOO 3.9632 liRA .5949 BC513.9999 FIP 3341 SGItIIII.O _ 598.IT HA 5.19 EL1 6372.6 ELI 111.6 ALF 6.77

LAUNCH DATE DEC 21 1944 FLIGHT T|NE 344.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CCNIC DISTANCE 740.860 EARTH TO NARS

RL |47.11 LAL -.00 LQL 69.17 VL 55.107 GAL 2.11AZL 86.97 HC.A 215.33 Sd4A 187.54 ECC .21833 IN(: 3.0326 Vi 30.275

lip 209.04 LAP -1.50 L_P 505.47 VP 23.709 GAP -10.78 AZP 92.44 TAL 11.84 TAp 228.17 RCA 146.60 APO 228.49 V2 29.221

RC 313.411 GL 29.70 GP -10.45 ZAL 67.51 ZAP 42.55 IT5 16T. 53 ZN[ 69.$6 ETE 174.58 ZAC 74.73 ETC 297.09 CLP 41.46

PLAN(TOCENTR|C CONIC

C3 12.480 VHL 3.553 DLA 37.54 RAL 162.$7 RAO 6587.5 VI[L 11.570 PTH 2.02 VHp 4.463 DPA -2.91 RAP 164.43 ECC 1.2054

LNCH AZ14TH LNCH TIN( L-I TIN( |NJ LAT |NJ LONG INJ RT AS(: |NJ AZNTH INJ TIN( PO COT TIM INJ 2 LAT INJ 2 LONG

14.25 T 34 10 4000.69 -28.81 172.42 32.59 64.86 8 40 $1 5400.6 -31.96 |64.29

119.75 13 36 SS 28_9.77 -28.84 86.2§ $2.58 64.85 14 24 39 2258.8 -31.97 78.13

64.25 • 34 10 4000.55 -28._ 172.42 32,59 64.86 8 40 51 3400.6 -31.96 164.29

115.75 13 36 $5 28541.77 -28.84 88.25 52.58 64.85 14 24 33 2256.8 -31.97 78.15

64.29 • $4 10 4000.95 -29.81 172.42 32.59 64.56 8 40 51 3400.6 -31.91 164.29

116.75 15 59 SS 29611.77 -28.84 86.25 31.58 64.85 14 24 33 2262.8 -31.97 78.13

DIFFERENTIAL CC_RI[CTIONS NID-(OURSE EXECUTION ACCURACY ORBIT DETERN|NAT|ON ACCURACY

TOE 3.6600 TRA -.4908 TC-S4.4$ZZ BAU 2.4148 SGTILIOOZ.4 SEAl 1090.7 SG5 972.2 ST 6274.S SR 729.3 SS 1625.8

ROE .4469 RRA .1259 RC3-1.0944 PAU .2|104 RRT .9304 _ .9299 RTF .9631 C_T .9824 CRS -.9991 COT -.9878

FOE 2.$646 FRA .7448 FC-14.9401 Blip 41757 564L2_51.8 223 .0179 _15 .9634 LSA 66|7.0 NSA 264.6 55A 27.7

BOO 3.8898 IRA .4777 BC3|4.4736 F_P 3255 SG11L)049.S $GZ 398.4 THA 4.84 EL2 6915.6 EL2 109.8 ALF 6.56

LAUNCH DATE DEC 21 1964 FLIGHT TIN( 346.00 ARRIVAL DATE DEC 2 Ills

HELIOCENTRIC CONIC

RL 147.14 LAL -.OD LOI. 89.17 VL 33.115 GAL 30.276

RP 208.89 LAp -1.81 LOP 306.71 yp 29.?44 6AP -10.56 AZP SZ.SS TAL 11.11 TAp 226.69 RCA 146.60 APO 228.70 20.249

Re $14.529 GL 29.29 GP -10.05 ZAL 68.85 ZAP 41.75 IT5 167.66 ZN[ 64.30 ETE 174.57 ZAC •5.23 ETC 257.06 40.•2

PLAN(TOCENTflIC CONIC

¢3 12.2|I VHL 3.49I OLA 36.65 RAL 169.45 RAD 6§67.S V(L II.SS9 PTH 2.02 VHP 4.$37 DpA -2.73 RAp 149.04 ECC i.ZOll

LNCH AZl4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO COT TIM INJ 2 LAT |NJ 2 LONG

65.70 • 46 2 3973.95 -28.54 I69.98 33.01 65.72 8 52 IS 3973.9 -$1.36 161.15

114.30 13 33 38 2671.50 -28.33 67.42 33.00 65.71 14 21 35 2_76.5 -31.35 •9.29

65.70 T 46 2 3975.99 -26.54 169.98 35.01 65.72 6 52 16 3379.9 -31.$6 161.85

114.30 13 33 3t 2!?6.5"-0 -26.SS 27.42 33.00 6_.71 14 21 35 2276.5 -_1.35 79.29

IS.TO T 49 2 3973.99 -28.34 169.98 33.01 65.72 6 52 16 5373.9 -31.36 161.85

114.30 13 33 35 2876.50 -25.33 87.42 33.00 65.71 14 21 35 2276.5 -31.35 79.29

DISTANCE 745.048 EARTH TO MARS

1.99 AZL 87.04 HCA 217.56 SNA 187.66 ECC .2|055 INC 2.9610 Vl

V2

CLP

DIFFERENTIAL CQRRECT|ONS MID-COURSE EXECUTION ACCURACY

TOE 3.7621 TRA -.3736 TC-14.9109 8AU 2.4dULT SGT12152.S SIR 1059.4 SG3 945.4

RQE .4242 RRA .1336 R¢5-1.0526 FAU .20571 RflT .9210 RRF .9183 RTF .96_6

FOE 2.3980 FRA .6178 F¢-14.4379 BOP 42205 SG612196.9 RZS .0791 R13 .9628

BOO 3.80SIBRA .3967 BCS14.9466 FOP 5126 S6112190.2 SG2 403.IT HA 4.$1

LAUNCH DATE 0[¢ 21 1964 FI.|GH1 TIRE 348.00

HELIOCENTRIC C_N|C DISTANCE 749.420

RL 147.16 LAL -.DO L_. 89.17 VL 33.123 foAL 1.66 AZL 87.11HCA 212.82 SNA I67.82 ECC .21879 INC

RP 208.67 LAp -|.81 LOP 307.95 VP 23.?79 GAP -_0.94 A_P 92.26 TAL 10.37 TAp 229.19 RCA 146.73 APO

RC 315.238 GL 28.18 GP -9.67 ZAL 69.95 ZAP 40.96 [TO 167.79 ZN[ 63.26 ETE 174.56 ZAC 79.71ETC

PLAN(TOCENTRI¢ CONIC

C3 |1.979 VHL 3.4610LA 39.79 RAL 170.37 RAD 6997.S V(L 11.548 PTH 2.02 VHP 4.591 DPA -2.59 RAP

LNCH AZMTH LNCH T|I4E L-I T_N( INJ LAT INJ LONG |NJ RT AlE |NJ A_I4TH INJ TIN(

67.22 • $8 41 3943.31 -27.60 167.41 33.49 66.$6 9 4 29

112.79 13 29 S3 2896.62 -27.79 82.76 $5.49 66.$5 14 18 10

67.21 • $8 41 3945.31 -27.80 167.41 33.49 66.56 9 4 26

I12.79 13 29 53 2699.92 -27.79 82.76 35.49 66.55 14 16 10

67.21 • 58 41 3945.31 -27.60 167.41 33.49 66.$6 9 4 26

_12.79 13 29 53 2699.62 -27.79 82.76 33.49 66.55 14 16 10

DIFFERENTIAL CGRRECTIONS NID-_OURSE EXECUTION ACCURACY

TOE 3.7057 TRA -.2777 TC-IS.3202 BAU 2.4673 _G712299.4 SIR 982.4 S_.3 912.9

ROE .4051RRA .1410 RC3 -.9717 FAU .19650 RRT .9103 RI8 r .9060 RTF .9922

FOE 2.1845 FRA .6894 FC-14.2059 BOP 42716 S6812339.4 R_ .0706 RIS .9623

DOE 3.7276 IRA .3115 6C319.4106 FOP 3030 S6112332.6 SG2 409.6 THA 4.21

ORIIT DETERMINATION ACCURACY

ST 6211.4 _q 701.4 S$ IS3B.8

CRT .9220 CRI -.9989 COT -.906|

LSA 9431.9 MSA 267.1 9SA 28.1

ELI 6249.9 ELI lOT.• ALF i.37

AR_|VAL DATE DEC 4 1995

EARTH TO NARS

2.8943 Vl 30.279

228.91 V2 21.264

297.03 CLP 40.00

165.67 ECC 1.11•1

PO CST TIM INJ 2 LAT |NJ 2 LONG

3545.3 -30.72 159.29

_6.6 -30.71 80.14

334S.3 -30.72 IS9.29

2296.6 -30.71 80.14

3345.3 -30.72 159.29

2296.9 -30.71 !_._4

ORBIT DETERMINATION ACCURACY

ST i146.2 M 976.5 $9 1455.I

CRT .9277 CRS -.9929 COT _.9140

LSA 6346.I MSA 269.6 SSA 29.4

_LI 6182.4 EL2 105.2 ALF 9.21

2327



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 21 1964 FLIGHT TIME 350.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 206.49 LAP -1.62

RC 318.140 GL 26.$0

PLANETOCENTRIC CONIC

CS 11.748.VHL 3.428

LNCH AZMTH LNCH TIME

68.80 8 12 19

111.20 13 25 28

68.60 8 12 16

111.20 13 25 28

68.80 8 12 19

111.20 13 25 28

DIFFERENTIAL C(:RRECTIONS

TOE 3.8257 TRA -.1750 TC-18.8416 BAU 2.4922

ROE .3871 RflA .1490 tiCS -.9119 FAU .18929

FOE 2.0087 FRA .9593 FC-13.9497 BSP- 43226

DOE 3.8463 6RA .2292 6C315.8879 FSP 2934

DISTANCE 753.796 EARTH TO MARS

LQL 69.17 VL 33.131 GAL t.72 AZL 87.17 HCA 220.07 SNA 187.96 ECC .21905 IRE 2.6303 vl 30.275

LOP 309.20 Vp 23.812 GAP -11.01 AZP 92.17 TAL 9.62 TAp 229.68 RCA 146.79 APO 229.13 V2 26.285

GP -9.31 ZAL 71.10 ZAP 40.21 ETS 167.91 ZAI[ 62.24 ETE 174.55 ZAC 76.17 ETC 258.99 CLP 39.29

DLA 34.64 RAL 171.72 RAD 6587.4 VEL 11.538 PTH 2.01VHP 4.646 OpA -2.48 RAp 166.30 ECC 1.1933

L-Z TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

3914.15 -27.24 164.68 34.04 67.39 9 17 33 3314.1 -30.05 156.56

2919.73 -27.23 90.32 34.04 67.37 14 14 8 2319.7 -30.04 82.21

3914.15 -27.24 164.68 34.04 67.39 9 17 33 3314.1 -30.05 156.56

2919.73 -27.23 90.32 34.04 67.37 14 14 8 2319.7 -30.04 82.21

3914.15 -27.24 164.66 34.04 67.39 9 17 33 3314.1 -$0.05 156.56

2919.73 -27.23 90.32 34.04 67.37 14 14 8 2319.7 -30.04 82.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G712441.5 SGR 948.8 SG3 891.7 ST 6070.6 SIR 653.6 SS 1371.9

RRT .6961RRF .8922 RTF .9617 CRT .9875 CRS -.9979 CST -.9815

S_t2477.8 RE3 .0627 R13 .9618 LSA 6251.9 MSA 272.4 SSA 30.3

SG112470.T SG2 416.2 THA 3.92 ELI 6104.9 (L2 102.5 ALF 6.07

LAUNCH DATE DEC 21 1964 FLIGHT TIME $52.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 L(_. 69.17 VL

RP 208.32 LAP -1.83 I.(:4= 310.45 VP

RC 317.O35 GL 28.12 GP -8.97 ZAL

PLANETOCENTRIC GONIC

CS 11.536 VHt. 3.397

LNCM AZllATH LNCH TIME

70.50 8 27 7

109.50 13 20 12

70.50 6 27 7

109.50 13 20 12

110.00 13 55 22

110.00 12 51 7

DIFFERENTIAL C_RRECTION6

TOE 3.5437 TRA -.0655 TC-16.2979 DAU 2.5171

RDE .3709 RRA .1547 RC3 -.8534 FAU .16220

FOE 1.8377 FflA 1.0280 FC-13.6729 BSP 43720

DOE 3.5631 6RA .1680 6C318.3202 FSP 2836

DISTANCE 786.176 EARTH TO MARS

33.139 GAL 1.59 AZI. 67.23 HCA 221.31 SNA 188.10 ECC .21934 INC 2.7696 V1 30.275

23.845 GAP -11.09 AZ1P 98.08 TAt. 6.85 TAp 230.16 RCA 146.84 APO 229.36 V2 26.304

72.31 ZAP 39.48 ET8 168.02 ZA( 61.24 ETE 174.54 ZAC 76.61 ETC 256.95 CLP 38.61

DLA 33.92 RAL 172.92 RAD 6567.4-VEL 11.529 PTH 2.01VHP 4.703 DpA -2.40 RAp 166.94 ECC 1.1899

L-I TIME INJ LAT INJ LI_G--INJ RT ASC INJ AZIATH INJ TIIAE "PO CST TIN INJ 2 LAT INJ 2 LONG

3679.83 -26.65 161.72 34.66 68.20 9 31 47 3279.8 -29.37 153.61

2946.48 -26.64 92.15 34.65 68.19 14 9 18 2346.5 -29.36 84.04

3676.83 -26.65 161.72 34.66 68.20 9 31 47 3279.8 -29.37 153.61

2949.46 -26.64 92.15 34.65 68.19 14 9 18 2346.5 -29.36 84.04

2836.09 -29.17 84.83 35.71 71.33 14 42 41 2239.1 -31.43 76._6

3035.20 -24.16 97.69 33.48 65.07 13 41 42 2435.2 -27.33 90.14

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT12582.7 SGR 908.9 SG3 865.1 ST 5987.2 SR 632.8 SS 1290.0

RRT .6844 RRF .8?69 RTF .9611 CRT .9874 CRS -.9969 CST -.9784

8_812615.5 R23 .0555 R13 .9612 LSA 6151.0 MSA 275.7 SSA 31.1

$6112608.4 8GZ 423.3 THA 3.66 ELI 6019.8 ELI 99.5 ALF 5.96

LAUNCH DATE DEC 21 1964 FLIGHT TIME 554.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.DO LOt. 69.17 VL

RP 206.16 LAP -1.83 LOP 311.70 VP

RC $17,924 GL 27.74 GP -8.66 ZAL

PLANETOCENTRIC CONIC

CS 11.341VHL 3.368

LNCH AZMTH LNCH TIHE

72.32 8 45 26

1_7.68 13 13 42

72.32 8 43 26

107.68 1S 13 42

110,00 14 36 22

110.00 12 19 57

DIFFERENTIAL CCIRRECTIONS

TOE S.4576 TRA .0491 TC016.7481 8AU 2.5421

ROE .3559 RRA .1607 RC3 -.7969 FAU .175_6

FOE 1.6755 FRA 1.0902 FC-15.5869 BSP 44221

60E 3.4758 6RA .1680 6C316.7671 FSP 2747

DISTANCE 762.556 EARTH TO MARS

33.147 GAL 1.45 AZL 67.29 HCA 222.56 SMA 188.24 ECC .21965 INC 2.7116 vl 30,27S

23.877 GAP -11.16 AZP 92.00 TAL 8.07 TAp 250.63 RCA 146,89 APO 229.59 V2 26.323

73.56 Zkp 38.77 ET9 168.12 ZAE 60.26 ETE 174.54 ZAC 77.0_ ETC 256.91CLP 37.94

DLA 32.99 RAL 174.15 RAD 6567.4 VEL 11.521 PTH 2.01 VHp 4.760 DFA -2.35 RAp 167.59 ECC 1.1866

L-I TIME INJ LAT INJ LONG ]NJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

384t.23 -26.05 158.47 55.33 69.00 g 47 28 3241.2 -28.66 150.$7

2977.96 -26.03 94.32 55.33 68.98 14 3 20 2378.0 -28.65 86.22

3641.23 -26.05 156.47 35.33 69.00 g 47 28 3241.2 -28.66 150.37

2977.96 -26.03 94.52 33.33 68.98 14 3 20 2378.0 -28.65 86.22

2723.87 -31.40 76.60 37.27 75.75 15 21 46 2123.9 -33.04 67.76

3143.31 -20.92 104.58 32.80 62.33 13 12 20 2343.3 -24.45 97.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12722.3 SGR 872.4 SG3 839.1 ST 58g2.5 SR 613.7 SS 1208.8

RRT .8894 RRF .8601 RTF .9807 CRT .9876 CRS -.9955 CST -.9747

5G812752.2 R23 .0483 R13 .9608 LSA 6039.9 MSA 278.5 SSA 32.0

96112744.9 SG2 430.3 THA 3.42 EL1 5923.6 EL2 96.0 ALF 5.87

LAUNCH DATE DEC 21 1964 FLIGHT TIME 356.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.DO LOL 89.17 VL

RP 208.01 LAp -1.84 LOP 312.95 VP

RC 318.808 GL 27.38 GP -8.57 2AL

PLANETOCENTRIC CONIC

CS 11.161VHL 3.341

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

74.33 9 t 39 3797.03 -25.41

103.67 13 5 34 3015.34 -25.40

74.33 9 I 39 3797.03 -25.41

105.67 13 5 34 3015.54 -25.40

110.00 15 4 16 2648.27 -32.53

110.00 12 2 8 3212.29 -18.68

DIFFERENTIAL C<)RRECTION6

TOE 3.3727 TRA .1750 TC-17.1727 BAU 2.5646

ROE .3429 RRA .1669 RC3 -.7_94 FAU .16827

FOE 1.5250 FRA 1.1381 FC-13.0528 OSP 4478_

60E 3.3900 BRA .2418 8C317.1887 FSP 2661

DISTANCE 766.944

53.155 GAL 1.31AZt. 87.34 HCA

23.908 GAP -11.23 AZP 91.92 TAL

74.87 ZAP 38.07 ET6 168.22 ZAE

EARTH TO MARS

223.81SMA 188.59 ECC .21999 IMC 2.6563 vl 30.275

7.28 TAP 231.09 RCA 146.94 APO 229.83 V2 26;341

59.29 ETE 174.34 ZkC 77.45 ETC 256.87 CLP 37.28

DLA

INJ LONG INJ RT ASC INJ AZMTH lHJ TIME

154.82 36.06 69.79 10 4 56

96.93 36.06 69.77 13 55 50

154.82 36.06 69.79 10 4 56

96.93 36.06 69.77 13 55 50

71.00 38.35 78.86 15 48 24

108.68 32.73 60.84 12 55 41

MID-COURSE EXECUTION ACCURACY

SGT12854.4 SGR 839.0 SG3 812.3

RRT .8521RRF .8415 RTF .96D1

868128_1.7 R23 .0450 R15 .960!

S6112874.3 662 438.4 THA 3.19

52.05 RAL 175.41 RAD 6367.4 VEL 11.513 PTH 2.01 VHP 4.818 DpA -2.32 RAp 168.25 ECC 1.1837

PC) CST TIM INJ 2 LAT 1NJ--2 LONG

3197.0 -27.93 146.74

2415.5 -27.92 88.85

3197.0 -27.93 146.74

2415.3 -27.92 88.85

2048.3 -33.72 61.97

2612.3 -22.42 101.54

ORBIT DETERMINATION ACCURACY

ST 5795.5 SR 596.9 SS 1132.7

CRT .9879 CRS -.9952 CST -.9698

LSA 5928.4 MSA 283.1 SSA 32.7

ELI 5825.5 EL2 92.2 ALF 5.81
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 21 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CONIC DISTANCE 771.353 EARTH TO MARS

RL 147.16 LAL -.00 LOL 88.17 VL 33.185 GAL 1.17 AZL 87.40 HCA 225.07 $14A 188.53 ECC .22035 INC 2.6033 Vl 30.275

RP 207.86 LAP -1.84 LOP 314.21 VP 23.938 GAP -11.3| AZP 91.84 TAL 6.48 TAp 231.54 RCA 146.99 AlSO 230.08 V2 26.357

RC 319.685 GL 27.01 6P -8.09 ZAL 76.23 ZAP 37.40 ET8 168.31ZAE 58.54 ETE 174.54 ZAC 77.85 ETC 256.82 CLP 36.64

PLAN(TOCENTRIC CONIC

C3 10.998 VHL 3.318 DLA 31.09 RAL 176.71 RAD 8567.4 ¥EL 11.506 PTH 2.00 VHp 4.877 DpA -2.31 RAp 168.92 ECC 1.1810

LNCM AZMTH LNCH TIN( L-I TIN( ]NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

76.61 9 22 32 3T44.68 024.75 150.59 3_.86 70.56 10 24 57 5144.7 -27.17 142.53

103.39 12 55 3 3061.78 -24.74 I00.17 56.85 70.55 13 46 4 2461.8 -27.16 92.11

76.61 9 22 32 3744.68 -24.75 150.59 36.86 70.56 10 24 57 3144.7 -27.17 142.53

103.39 12 55 3 50t_I.78 -24.74 100.17 36.65 70.55 13 46 4 2461.8 -27.16 92.11

110.00 15 2? 44 2586.12 -33.25 66.29 39.26 81.56 16 10 50 1986.1 -34.06 57.15

110.00 11 49 1 3268.34 -16.79 111.93 32.92 59.78 12 43 30 2668.3 -20.68 104.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.2768 TRA .2964 TC-17.6163 BAU 2.5917 SG712996.9 _ 808.4 SG3 787.4 ST 5675.4 SR 580.7 S3 1053.0

ROE .3305 RRA .1718 RC5 -.6862 FAU .16197 RRT .8537 RRF .8213 RTF .9597 CRT .9883 CRS -.9899 CST -.9639

FOE 1.3748 FRA 1.2112 FC012.74_ BSP 45156 $8815022.0 R23 .0367 R13 .9598 LSA 5794.2 NSA 286.4 SSA 33.6

BIDE 3.2934 BRA .3443 8C317.6297 FSP 2559 SG113014.3 SG2 445.7 THA 2.97 EL1 5704.3 ELI 88.0 ALF 5.78

LAUNCH DATE DEC 21 1964 FLIGHT TIME 360.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC DISTANCE 775.724 EARTH TO MARS

RL- 147.18 LAL -.00 LOL 89.17 VL 33.171 GAL 1.02 AZL 87.45 HCA 226.32 SNA 188.68 ECC .22075 INC 2.5525 V1 30.275

RP 207.73 LAP -1.85 LOP 315.46 VP 23.987 gAP -11.38 AZP $1.76 TAL 5.66 TAp 231.98 RCA 147.03 APO 230.33 V2 26.373

RC 320.558 G.L 26.65 GP -7.83 2AL 77.83 ZAP 36.75 ETS 168.40 ZAE 57.40 ETE 174.54 ZAC 78.24 ETC 256.77 CLP 36.02

PLANETOCENTRIC CCNIC

C3 10.848 VHL 3.294 DLA $0.11 RAL 178.04 RAD 6867.4 VEL 11.499 PTH 2.00 VHp 4.957 DpA -2.33 RAp 169.60 ECC 1.1785

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.31 R 47 39 3679.13 -24.06 145.42 57.7D 71.$3 1D 48 58 3079.1 -26.39 187.38

100.89 12 40 33 3121.77 -24.08 104.40 37.70 71.32 13 32 35 2521.8 -26.38 96.36

79.31 9 47 39 3679.13 -24.08 145.42 37.70 71.33 10 48 58 3079.1 -26.39 137.38

100.69 12 40 33 3121.77 -24.05 104.40 37.70 71.52 13 32 35 2521.8 -26.38 96.56

110.00 13"48 49 2531.31 -33.72 62.08 40.11 84.01 16 31 0 1931.3 -34.18 32.87

110.00 11 38 35 $317.59 -15.08 114.72 35.29 58.95 12 33 50 2717.6 -19.08 107.89

OIFFER(NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.1815 TRA .4348 TC-18.OZSS BAU 2.6158 SGT13129.4 SGR 780.6 683 762.0 ST 5552.2 SIR 566.3 SS 977.6

ROE .3196 lIRA .1769 RC3 -.6325 FAU 15532 RRT .8134 RRF .7998 RTF .9591 CRT .9890 CRS -.9848 CST -.9562

FOE 1.2338 FRA 1.2681 FC-12.3959 BgP 45658 S.8813152.6 R23 .0314 R13 .9592 LSA 5658.4 NSA 290.9 SSA 34.5

BOG 3.1_1_J. BRA .4694 BC318.0564 FSP 2475 S8115144.8 SG2 453.5 THA 2.77 ELI 5580.4 EL2 83.2 ALF 5.76

LAUNCH DATE DEC 21 1964 FLIGHT TIME 362.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC

RL 14T.16 LAL -.00

RP 20T.60 LAp -1,85

RC 321.425 GL 26.23

PLANETOCENTRIC CONIC

C3 10.718 VHL 3.273

LNCH A2NTN LNCH TIME

82.93 10 21 11

97.07 12 17 51

100.00 13 38 S

100.00 11 43 37

I10.00 16 8 23

110.00 11 29 49

DISTANCE 780.117 EARTH TO MARS

LOt. 69.17 VL 33.179 GAL .87 AZL 87.50 HCA 227.58 SMA 188.83 ECC .22117 |NC 2.5038 vl 30.275

LOP 316.72 VP 23.995 GAp -11.45 AZP 91.69 TAL 4.83 TAp 232.41RCA 147.06 Apo 230.59 V2 26.386

GP -7.58 ZAL 79.09 ZAp 36.11ETS 168.48 ZAE 56.48 ETE 174.55 ZAC 78.62 ETC 256.72 CLP 35.41

DLA 29.J.4 RAL 179.40 RAD 6567.4 VEL 11.494 pTH 2.00 YHp 4.998 DpA -2.37 RAp 170.29 (CC 1.1764

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

3588.58 -28.$5 138.31 38.61 72.09 11 20 58 2986.6 -25.58 130.28

3209.32 -23.34 110.63 38.61 72.08 13 11 20 2609.3 -23.37 102.61

8951.69 -27.31 92.79 39.81 77.55 14 27 18 2351.9 -28.78 84.30

3319.24 -19.49 117.21 37.06 66.87 12 38 57 2719.2 -22.45 109.66

2481.23 -$4.01 58.20 40.92 86.29 16 49 44 1881. 2 -34.15 48.96

3362.66 -13.48 117.24 53.81 58.29 12 25 52 2762.7 -17.58 110.52

DIFFERENTIAL C_RRECTION9

TOE 3.0827 TRA .5762 TC-18.4164 BAU 2.8396

NO( .3091) RRA .1814 RC3 -.5796 FAU .14686

FOE 1.1008 FRA 1.3199 FC-12.0282 RSP 46104

SO( 3.0983 BRA .6040 BC318.4255 FSP 2384

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT13259.7 SGR 755.2 SGS 786.7 ST 5418_9 SR 553.4 SS 905.6

RRT .7911RRF .7756 RTF .9586 CRT .990D CRS -.9774 CST -.9466

SG813281.2 R23 .0266 R13 .9587 LS_ .TL._13.8 NSA 295.7 SSA 35.3

S8113273.2 SG2 461.5 THA 2.58 EL1 5446.5 ELI 77.6 ALF 5.77

LAUNCH DATE DEC 21 1964 FLIGHT TIME 364.00 ARRTVAL DATE DEC 20 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.DO

RP 207.48 LAp -1.85

RC 322.286 GL 25.91

PLAMETOCENTRIC C(3NIC

CS 10.600 VNL 3.256

LNCH AZMTH LNCH TIN(

90.00 11 35 49

90.00 10 54 18

ID0.00 14 13 8

100.00 11 19 40

110.D0 16 28 54

110.00 11 22 23

DISTANCE 784.512

LCL 89.17 VL $3.188 GAL .72 AZL 87.54 HCA 228.84 SNA 188.97 ECC .22162

LOP 317.98 VP 24.021 GAP -11.52 AZP 91.62 TAL 3.99 TAp 232.82 RCA 147.09

G,P -7.35 ZAL 80.59 ZAP 35.49 ETS 168.56 ZAE 55.57 ETE 174.55 ZAC 78.99

DLA 26.10 RAL 180.79 RAD 6567.4 VEL 11.489 PTH 2.00 VHP 5.060 DP_ -2.43

L-I TIN( INJ LAT INJ LONG l_J RT ASC INJ AZMTH INJ TIME PO CST TIM

3295.89 -24.63 117.38 40.20 75.57 12 50 45 2695.9

3495.59 -20.60 130.62 38.85 70.13 11 52 33 2895.6

2853.19 -28.58 85.73 41.12 80.88 15 0 41 2253.2

3413.51 -16.86 122.98 37.22 64.95 12 16 53 2813.5

2434.49 -34.15 54.56 41.73 88.44 17 7 29 1834.5

3404.98 -11.96 119.56 34.45 57.74 12 19 8 2805.0

DIFFERENTIAL CORRECTIONS

TDE 2.9793 TRA .7241 TC-18.7893 BAU 2.6637

ROE .3011 RRA .1854 RCS -.5286 FAU .14289

FOE .9711 FRA 1.3665 FC-11.6538 BSP 46585

BD( 209948 8RA .7475 8C318.7968 FSP 2303

EARTH TO MARS

INC 2.4569 vl 30.275

APO 230.85 v2 26.402

ETC 256.67 CLP 34.82

RAp 170.99 ECC 1.1744

INJ 2 LAT |NJ 2 LONG

-26.37 109.15

-23.12 122.86

-29.55 77.06

-20.10 115.68

-3S.99 45.32

-16.13 112.95

ORBIT _ETERMINATION ACCURACY

S'T _273.8 SR 541.5 SS 834.3

CRT .9911CRS -.9665 CST -.9339

LSA 5358.2 MSA 300.7 SSA 36.1

EL1 5301.0 EL2 71.9 ALF 5.61

MID-COURSE EXECUTIC_i ACCURACY

SGT15388.9 SGR 732.2 SG3 712.1

RRT .7675 RRF .750D RTF .9582

SG615408.9 R23 .0213 R13 .9582

S8113400.7 SG2 469.0 THA 2.41
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 21 1964

HELIOCENTRIC C(_MIC

flL 147.18 LAL -.00 LOL 89.17

RP 207.38 LAP -1,85 LOP 319.24

RC 323.141 GL 25,53 GP -7,13

pLAN(TOCENTRIC CONIC

C3 10.501 VHL 3.240 DLA 27.07

LNCH AZNTH LNCH TIME L-I TIME

90.OO 12 44 2g 3132.77

90.00 10 16 54 3834.80

100.00 14 40 48 2777.82

100.00 11 3 17 3485.08

110.00 16 44 39 2390.27

110.00 11 15 53 3443.40

DIFFERENTIAL C_RRECTION8

TOE 2.8729 TRA .8784 TC-19.1374

ROE .2933 RRA .1891 RE3 -.4780

FOE .8511FRA 1.4098 FC-11.2564

BOE 2.8879 BRA .6983 BC519.1433

LAUNCH DATE DEC 21 1964

HELIOCENTRIC C_IC

RL 147.16 LAL -.DO L(X. 89.17

RP 207.26 LAp -1.83 LOP 320.50

RC 323.990 GL 28.15 GP -8.92

PLANETOCENTRIC CONIC

C3 10.419 VML 3.228 DLA 26.01

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT

90.00 13 16 30 3063.27 -27.56

90.00 9 36 22 3721.24 -14.77

100.00 15 5 3 2713.32 -29.67

100.00 10 30 30 3546.42 -12.87

110.00 17 1 48 2348.01 -34.11

110.00 11 10 14 3484.50 -9.03

FLIGHT TIME 366.00 ARRIVAL DATE DEC 22 1965

OISTANCE 788.g08 EARTH TO MARS

VL 33,196 GAL .57 AZL 87.59 HCA 230.10 SMA 189.12 ECC .22211 1NC 2.4117 V1 30.275

VP 24.047 GAP -11.60 AZP 91.55 TAL 3.13 TAp 233.23 RCA 147.12 APO 231.13 V2 26.416

ZAL 82.14 ZAP 34.88 ET$ 168.62 ZAE 54.67 ETE 174.55 ZAC 79.35 ETC 258.63 CLP 34.24

RAL 182.20 RAO 6567.4 VEL 11.484 PTH 2.00 VHp 5.123 OPA -2.50 RAP 171.69 ECC 1.1728

INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

-26.88 107.41 41.83 80.16 13 37 2 2552.8 -27.T7 98.91

-17.13 139.38 38.81 67.10 11 17 29 3034.9 -20.09 131.95

-29.26 80.24 42.24 83.67 15 27 3 2177.8 -29.84 71.48

-14.75 127.24 37.67 63.70 12 I 22 2885.1 -18.17 120.11

-34.18 51.10 42.54 90.49 17 24 29 1790.3 -33.73 41.89

-10.48 121.76 35.20 57.27 12 1] 20 2845.4 -14.72 115.23

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

BAU 2.6674 SGT13§15.8 SGR 711.5 SG] 68f.5 ST 5120.1SR 531.1SS 768.9

FAU .13653 RRT .7418 RflF .7228 RTF .9578 CRT .9923 CRS -.9511CST -.9180

8SP 46991 SG8t5§]4,5 RZ] .0170 R13 .9578 LSA 5195.5 NSA 306.2 SSA 36.9

FSP 2209 S6115526.1 SG2 476.6 THA 2.24 EL1 5147.1ELZ 63.3 ALF 3.88

FLIGHT TIME $68.00 ARRIVAL DATE DEC 24 1965

DISTANCE 793.305 EARTH TO MARS

.41AZL 67.63 HCA 231.36 SMA 189.24 ECC .22263 INC 2.3682 vl 30.273

91.48 TAt. 2.26 TAp 23].62 RCA 147.14 APO 231.41 V2 26.428

168.69 ZAE 33.79 ETE I74.36 ZAC 79.70 ETC 236.38 CLP 33.67

VL ]3.204 GAL

VP 24.072 GAP -11.67 AZP

ZAL 83.7] ZAP 34.29 ETS

DIFFERENTIAL CCRRECTIONS

TOE 2.7623 TRA 1.0403 .TC-19.4813 8AU 2.7115

ROE .2867 RRA .1923 RC3 -.4292 FAU .13062

FOE .7_340 FRA 1.4520 FC-10.8333 8SP 47434

BOE 2.7772 BRA 1.0380 8C319.4682 FSP 2126

RAL 186.64 RAD 6567.4 VEL 11.481 PTH 2.00 VHP 5.187 DpA -2.60 RAp 172.41 ECC 1.1713

|NJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM ]NJ 2 LAT INJ Z LONG

101.01 43.08 88.25 14 7 33 2463.3 -28.21 92.41

144.61 ]9.26 65.56 10 58 23 3121.2 -17.95 137.38

73.48 43.30 86.14 13 50 16 2113.3 -29.88 66.69

130.83 38.$1 62.79 11 49 36 2946.4 -16.42 123.83

47.81 4].36 92.44 17 40 36 1748.0 -33.39 38.64

12].87 36,04 36.89 12 8 18 2884.5 -13.33 117.40

MID-COURSE [XECUTZ()N ACCURACY ORBIT DETERMINATION ACCURACY

SG713642.] SGR 693.0 SG3 663.7 ST 4956.2 SR 521.6 SS 706.0

flRT .7147 RRF .6940 RTF .9571 CRT .9937 CRS -.9284 CST -.8962

96813639.9 R25 .0128 R13 .9572 LSA 5023.4 MSA 313.3 SSA 37.7

86113631.3 862 484.3 THA 2.08 EL1 4983.2 EL2 58.3 ALF 3.97

LAUNCH DATE DEC 21 1964

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOL 89.17

RP 207.16 LAP -1.85 LOP 321.77

RC 324.833 GL 24.77 GP -6.72

PLANETOCENTRIC CONIC

C3 10.355 VHL 3.218 OLA 24.94

LNCH AZMTH LNCH TIME L-I TIME

90.00 13 43 18 2990.32

90.00 9 41 12 3791.50

100.D0 15 27 13 2635.41

100.D0 10 39 37 3801.84

110.00 17 18 30 2307.33

I10.00 11 5 11 3322.67

FLIGHT TIME 370.00

OISTANCE 797.703

VL 33.213 GAL .23 AZL 87.67 HCA

VP 24.096 GAP -11.74 AZP 91.41 TAL

ZAL 85,37 ZAP 33.71 ET$ 168,73 ZAE

DIFFERENTIAL CORRECTIONS

TDE 2.6471 TRA 1.2077 TC-19.7337 8AU 2.7331

ROE _2807 RRA .1931 RC3 -.3811 FAU .12478

FOE .6209 FRA 1.4838 FC-10.4322 8SP 47897

SOE 2.6619 BRA 1.2233 BC319.7574 FSP 2049

LAUNCH DATE DEC 21 1964

ARRIVAL DATE DEC 26 1965

EARTH TO MARS

252.62 SMA 189.43 ECC .22318 INC 2.3260 vl 30.275

1.38 TAp 234.00 RCA 147.13 Apo 231.70 V2 26.439

52.92 ETE 174.56 ZAC 80.04 ETC 256.33 CLP- 33.11

RAL 183.10 RAO 6567.4 VEL 11.478 PTH 2.00 VHp 5.252 DPA -2.71 RAp 175.13 ECC 1.1704

INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

-28.04 93.74 44.22 83_85 14 33 9 2390.5 -28.32 87.09

-12.73 148.78 39.92 64.50 10 44 24 3191.3 -16.08 141.69

-29.83 71.19 44.33 88.40 16 11 30 2035.4 -29.78 62.39

-11.12 134.01 39.09 62.08 11 39 59 3001.8 -14.77 127.12

-33.94 44.64 44.21 94.30 17 56 57 1707.4 -32,98 35.54

-7.61 123.90 36.97 56.37 12 3 54 2922.7 -11.93 119.50

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13764.3 9GR 673.8 SG] 639.3 ST 4781.9 8R 512.9 SS 645.9

RRT .6861 RRF .6628 RTF .9367 CRT .9930 CRS -.8963 CST -.8680

96813781.1 R23 .0076 RI] .9567 LSA 4841.8 MSA 319.9 SSA 38.4

S6113772.4 SG2 491.3 THA 1.93 ELI 4809.0 EL2 51.1 ALF 6.09

HELIOCENTRIC C_I_IC

RL 147.16 LAL -.00 LOt. 89.17 VL

RP 207.08 LAp -1.83 LOP 323.03 VP

RC 323.671 GL 24.$7 GP -6.53 2AL

PLANETOCENTRIC COt41C

C3 10.309 VHL 3.211DLA 23.83

LNCH AZMTH LNCH TIME L-1 TIME

90.00 14 7 20 2926,79

90.00 9 29 0 3833.43

100.00 13 48 3 2802.02

100.00 10 30 37 3633.43

110.00 17 34 48 2268.04

110.00 11 0 41 3360.20

01FFERENTIAL CORRECTIONS

TOE 2.3211 TRA 1.3826 TC-20.0432 8AU 2.7629

ROE .2743 RRA .1974 RC3 -.3403 FAU .12030

FDE .4931 FRA 1.3133 FC-10.1026 BSP 48208

BDE 2.3360 BRA 1.3966 8C320.0461FSP 1934

FLIGHT TIME 372.00 ARRIVAL DATE DEC 28 1965

DISTANCE 802.101

33.221 GAL .09 AZL 87.71 HCA

24.1i9 GAP -11.81AZP 91.33 TAL

87.03 ZAP 33.13 ETS 168.80 ZAE

EARTH TO MARS

233.88 SMA 189.58 ECC .22377 INC 2.2853 vl 30.273

.49 TAp 234.]T RCA 147.16 APO 232.00 V2 26.449

52.07 ETE 174.36 ZAC 80.38 ETC 256.48 CLP 32.57

RAL 186.38 RAD 6567.4 VEL 11.476 PTH 1.99 VHP 5.317 DpA -2.83 RAp 173.86 ECC 1.1697

INJ LAT INJ LCt4G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

-28.26 91.09 43.33 68.17 14 56 6 2326.8 -28.22 82.43

-10.91 132.40 40.74 6].71 10 33 13 3233.3 -14.33 143.42

-29.89 67;22 43.33 90.48 16 31 23 2002.0 -29.30 38.44

-9.46 136.94 39.98 61.31 11 31 51 3035.3 -13.20 130.14

-33.T0 41.60 45.10 96.09 18 12 36 1668.0 -32.49 32.57

-6.19 127.89 37.99 56.32 12 0 2 2960.2 -10.56 121.34

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT13898.8 S_ 860.3 SG3 620.6 ST 4587.4 SR 303.4 SS 581.6

RRT .6599 RRF .6300 RTF .9361 CRT .9960 CR9 -.8417 CST ..8207

S6813914.8 R23 -.0023 R13 .9561 LSA 4639.4 MSA 331.0 SSA 39.1

8Gl13903.7 SG2 495.9 THA 1.80 EL1 4614.7 EL2 44.3 ALF 6.24
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

L&UNCH DATE DEC 21 1064

HELIOCENTRIC CONIC

ML 147.14 LAL -.00

RP 207.00 LAP -1.94

RC 326.503 GL 23.88

PLAN(YOCENTR|C CONIC

CS 10.293 VHL 5.207

LNCH AZI4TH LMCH T|14(

90.00 14 29 34

90.00 8 18 43

lOO.O0 18 • 51

100.00 10 24 T

110.00 1T SO 44

FLIGHT TIN| 374.00 ARRIVAL DATE DEC SO 1965

DISTANCE 008.498 EARTH TO MARS

LDH 88.17 VL 33,230 GAL -.08 AZL 87.75 HCA 235.15 SMA 189.73 ECC .21439 INC 2.2458 Vl 30.275

LOP 324.$0 VIP 24.14| GAP -11.89 AZlP 91.28 TAL 359,58 TAp 234,73 REA 147.16 APO 232.S1 V2 26.459

GP -6.35 ZAL 88.76 ZAP 32.60 ET$ 186.86 ZA[ 51.23 ETE 174.58 ZAC 80.71 [TC 256.43 CLP 32.05

DLA 21.73 RAL 188.08 RAD 6567.4 VI[L 11.475 PTH 1.99 VHp 5.383 DPA -2.98 RAP 174.80 ECC 1.1692

L-I T|N( INJ LAY |NJ LCJiG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2R_.RO -28.31 89.86 48.43 90.29 15 17 23 2268.9 -27.98 78.21

H10.30 -9.17 135.88 41.67 83.09 10 23 53 3310.3 -12.7| 148.79

Z$51.98 -29.90 $3.50 44.39 92.44 IS 50 23 1952.0 -29.15 54.78

$702.44 -7.86 139.70 40.97 61.07 11 24 49 3102.5 -11.66 152.97

L_Lq).90 -33.39 38.66 46,01 97,80 18 17 58 1619.9 -31.95 29.73

110.00 10 56 30 $$9T.30 -4.79

DIFFERENTIAL C.CRRECTIGN$

TDE 2.4220 TRA 1.3TIS TC-ZO.19|l BAU 2.7746

ROE .2T41 RRA .Z019 IC3 -.2803 FAU .11179

FD2 .4SSS FRA 1.52_FC5-9.4094 BRP 490_

ROE 2.431_2 BRA 1.38929C320.1031 FSlP 1968

L4UNCH DATE DEC 21 1964

HELIOCENTRIC C(N41C

129.84 39.08 59.11 11 56 36 2997.3 -9.21 223.54

NID-COURSE EXECUTION ACCURACY ORBIT DETEI_41NAT|ON ACCURACy

SGTl$ROS.O Srdl 652.0 SGS 589.0 ST 4441.8 $R 503.6 8S 5?7.4

RRT .6187 _ .G033 RTF .9343 CRT .9967 CRS -.8115 CST -.8044

SC_14000.Z 223 .0189 R13 .9543 LEA 4494.3 MSA 341.2 SEA 39.8

S6113990.9 SG_ 512.0 THA 1.65 EL| 4470.1 ELI 40.8 ALF 6.45

FLIGHT TIN[ 376.00 ARRIVAL DATE JAN I 1966

DISTANCE 810.896 EARTH TO MARS

RL 147.16 LAL -.00 LOt. 99.17 VL 33,236 GAL -,25 AZI. 97.79 HCA 236.41SMA 189,89 ECC .22508 INC 2.2075 V1 30.275

RP 206.95 LAP -1.84 LOP 323.39 VP 24,162 GAp -11.96 AZP 9|.22 TAL 356.66 TAp 245.08 RCA |47.15 APO 232.82 V2 28,467

RC 32•.330 GL 25.54 r,,p -8.10 ZAL 90.$1 ZAP 32.07 ET$ 188.90 ZA[ 50.39 ETE 174.58 ZAC 81.04 ETC 256.38 CLP 31.$3

PLAN(TOCENTR|C CONIC

C3 10.2•6 VNL 3.206 DLA 21.80 RAL 189.36 RAD 6567.4 VEL 11.475 PTH 1.R9 VI4p 5.45| DPA -3.13 RAP 175.35 ECC 1.1691

LNCH AZNTH INCH TIN( b-| TIN( |NJ LAT |NJ LGNG |NJ RT ASC |NJ AZNTH INJ T|N( PO CST TIN |NJ 2 LAT INJ Z LONG

90.00 14 30 32 2915.ZQ -29.23 82,93 47.54 92.26 15 $7 28 2215.2 -27.62 74.32

90.00 9 9 42 5965.73 -7,51 158.73 42.72 62.62 10 15 53 3363.7 -11.13 151.91

100.00 19 26 53 2504.36 -19.91 36.99 47.45 94.28 17 8 37 1904.6 -28.70 51.31

100.00 10 16 10 5749.60 -6.30 142.33 42,04 60.72 11 18 40 3149.S -10.15 135.66

110.00 18 6 _ 2192.60 -33.08 39.84 49.97 99.43 18 43 5 1592.8 -31.36 27.00

110.00 10 33 1 _34.13 -3.36 135.77 40.25 55.96 11 53 35 3034.1 -7.83 125.51

DIFFERENTIAL C_RRI[CTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

10( 2.L_H)O TRA 1.7392 TC-20.5917 BAU 2.2019 SGT14110.5 _ 960.2 SG3 567.9 ST 4235.1 SIR 495.9 SS 523.6

810( .28416 RWA .20_S RC3 -.2400 FAU .10722 RRT .5992 I_ .3656 211= .9543 CRT .9985 CRS -.7280 CST -.7396

FIDE .3_8 FmA 1.5293 FC_,-9.0331B_ 46336 SGa14|24,9 R23 .0032 21_ .9343 LEA 4291.3 MSA 35|.1 884 40.$

ROE 2.5039 8RA 1.7708 _320.5651FSP 1850 S6114115.5 SG2 515.4 THA 1.53 ELI 4263.9 EL2 41.1 ALF 6.66

LAUNCH DATE DEC 21 1984

HELIOCENTRIC C._4IC

RL 14T.14 LAL -.00

RP 206.86 LAP -1.83

MC 328.152 GL 23.11

PLAN(TOCENTRIC CONIC

C3 10.289 VHL 3.208

LNCH AZ14TH LNCH TIN(

90.00 15 10 34

80.00 9 1 59

100.00 18 45 17

100.00 10 9 58

110.00 18 22 1

FLIGHT TIN( 378.00 ARRIVAL DATE JAN 3 1966

DISTANCE 815.292 EARTH TO MARS

LOL 89.17 VL 33.247 GAL -_42 AZI. 87.83 HCA 237.68 SNA 190.04 ECC .22578 INC 2.1703 Vl 30.275

LOP 328.83 VP 24.182 GAP -12.03 AZP 8|.16 TAL 357.73 TAp 235.41 RCA 147.14 APO 232.85 V2 28.474

GP -6.02 ZAL 92.30 ZAP 31.55 ET3 168.95 ZAE 49.56 ST( 174.56 ZAC 81.$GETC 258.53 ELF 31.02

DLA 20.45 RAL 191.|2 RAO $397.4 VEL ||.475 PTH 1.99 VHP 5,519 DpA- -3.30 RAp 178.11 [CC 1.1693

L-I T|N( INJ LAT INJ LONG |NJ 81 ASC INJ AZI4TH ZNJ TIME PO CST TIN INJ 2 I.AT INJ 2 LONG

2794.70 -29.04 79.25 48.67 94.09 15 56 39 2184.7 -27.18 70.69

4014.?$ -5.91 |61.$1 43.85 62.26 10 8 54 3414.8 -9.58 154.86

2459.30 -29.34 58.68 48.54 96.01 17 26 16 1859.3 -28.19 48.04

3765.39 -4.77 144.$7 43,ZS 60.46 11 18 i3 3195.4 -8.67 158.25

2139.65 -32.5? 33.11 47.97 100.99 18 57 58 1556,7 -30.71 24.38
110.00 10 49 43 3670.81 -1.99

DIFFERENTIAL C(:RRECTI(_46

TOE 2.1629 TRA 1.9802 TC-20.5453 BALi 2.8293

RDE .2874 RRA .2041

FOE .2522 FRA 1.8173

ROE 2.17R2 liRA 1.9708

LAUNCH DATE DEC 21 1964

133.69 41.50 55.87 11 50 54 3070.8 -6.45 127.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14234.4 SCAt 6L_.3 SG3 547.6 ST 4041.9 SR 491.7 SS 496.9

RCS -.2000 FAU .10224 RflT .3372 _ .5324 RTF .9533 CRT .9940 CRS -.6319 CST -.6749

FC3-O.6020 BSiP 49903 SCM14248.S 2L_ .0007 R13 .9534 LEA 4085.3 MSA 366.7 SEA 40.8

BC320.5463 FSP 1769 S6114238.7 Sr_ 322.4 •HA 1.41 ELI 4071,4 EL2 48.8 ALF 6.90

HELIOCENTRIC CCNIC

RL 147.16 LAL -.00 _ 89.17 VS. 33.256 GAL

RP 206.61 LAP -1.63 LOP 328.10 VP

RC 322,970 GL _.67 GP -5.87 ZAL

PLAN(TOC[NTRIC CQN|C

FLIGHT TIN( 360.00 ARRIVAL DATE JAN 5 1986

DISTANCE 819.687 EARTH TO MARS

-.39 AZL 87.87 _ 238.95 _4A 190.20 [CC .22651 INC 2.1340 vl 30.2?5

24,201 GAP -12.11 AZP 9|.10 TAL 348.79 TAp 235.74 RCA |47.11 AlSO 233.28 V2 26.480

94.11 ZAP 31.04ETS |68.98 ZAE 48.77 ETE 174.56 ZAC 81.67 ETC 256.29 CLP 30.53

C3 10.324 VHL 3,213 DLA 19.29 RAL 192.99 RM) 6567.4 VI[L 11,477 PTH 1.99 VHp 5.588 DpA -3.48 RAp 176.87 [CC 1.1699

LNCH AZNTH LNCH TIN( L-I TIN( |NJ LAT INJ LON6 |NJ RT A$C INJ AZNTH |NJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

90.00 15 29 51 2719.79 -27.76 75.78 49.82 95.81 16 15 8 2118.8 -26.6? 87.28

90.00 8 53 0 4084.04 -4.$4 164.38 45.02 61.99 10 2 44 3464.0 -8.05 157.67

100.00 17 3 10 2415.87 -28.99 53.48 49.66 97.65 17 43 26 1815.9 -27.62 44.94

100.00 10 4 22 3840.19 -3.26 147.34 44.48 60.27 11 8 22 3240.2 -7.19 140.76

110.00 18 37 17 2121.40 -32.08 30.47 49.02 102.48 19 12 39 1521.4 -30.03 21.86

110.00 10 49 44 3707.42 -.59 135.60 42.81 55.82 |1 48 31 3|07.4 -5.07 128.38

DIFFERENTIAL CGRRECT|ONS MID-COURSE EXECUTION ACCURACy ORBIT DETERNINATION ACCURACY

TO[ 2.0338 TRA 2.1819 TC-20.6424 9Au 2.9493 $GT14345.9 SGR 620.6 $63 524.7 ST 3848.3 SR 488.5 SS 476.0

ROE .2881RRA .2047 RC3 -.1599 FAU .09998 RRT .5_28 RRF .4692 RTF .9527 CRT .9918 CR$ -.5253 CST -.6074

FDE .1717 FRA 1.6301 FC3-8.1304 BRP 50_19 SG914359.2 223 -.0030 R13 .9527 LEA 3889.5 MSA 580.4 SEA 41.1

DDE 2.0509 2RA 2.1714 BC320.6430 FSP 1694 S6114349.4 SC_ 528.9 THA |.30 EL1 3878.6 EL2 62.7 ALF 7.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE DEC 21 |S84

HELIOCENTRIC CONIC

RL 147.18 LAL -.00 LOt. 89.17

tip 206.77 LAP -1.82 LOP 329.37

RC 328.784 GL 22.21GP -5.73

PLAN(T_ENTRIC COMIC

C3 10.382 VHL 3.222 DLA 18.11

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 15 48 31 2671.04 -27.40

90.00 8 48 41 4112.01 -2.80

100.00 17 20 36 2374.06 -28.57

100.00 g 5g 16 3884.23 -1.77

110.00 18 52 21 2087.02 -31.55

110.00 10 44 1 3744.03 .81

DIFFERENTIAL CCRRECTIONS

TOE 1.9013 TRA 2.3728 TC-20.6956 BAU 2.8724

ROE .2657 RRA .2053 RC3 -.1197 [AU .09186

FOE .0969 FRA 1.6453 FC3-7.6607 8SP 50645

BO( 1.9198 BRA 2.3817 BC320.6859 FSP 1623

FLIGHT TII4E 382.00 ARRIVAL OAT( JAN 7 1988

DISTANCE 824.080 EARTH TO MARS

VL 33.264 GAL -.77 AZL 87.90 HCA 240.21SMA 190.35 ECC .22730 INC 2.0987 vl 30.275

VP 24.216 GAP -12.19 AZP 91.04 TAL 355.63 TAp 236.05 RCA 147.09 Apo 233.62 V2 26.486

ZAL 95.g5 ZAP 30.54 ETS 169.02 ZAE 47.97 ETE 174.56 ZAC 81.98 ETC 258.24 CLP 30.05

RAL 194.21 RAD 6567.4 VEL 11.479 PTH 2.00 VHP 5.658 OPA -3.68 RAp 177.65 ECC 1.1709

;NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.48 51.01 97.43 16 33 2 2071.0 -26.09 64.05

167.07 46.30 61.81 9 57 13 3512.0 -6.55 160.40

50.44 50.82 99.20 18 O 10 1774.1 -27.00 41.gg

149.76 45.81 60.16 11 4 1 3284.2 -5.73 143.21

27.93 50.11 103.90 19 27 8 1487.0 -29.32 19.44

137.51 44.20 55.83 11 46 25 3144.0 -3.68 131.30

HID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

86T14456.8 86R 613.8 $63 502.9 ST 3655.8 SR 486.3 98 464.9

RRT .4882 RRF .4804 RTF .9518 CRT .9853 CR8 -.4069 CST -.5384

SG814469.9 R23 -.0055 R13 .9518 LSA 3695.6 MSA 397.9 SSA 41.4

S0114459.9 802 535.5 THA 1.19 EL1 5687.1 EL2 82.3 ALF 7.47

LAUNCH DATE DEC 21 1964 FLIGHT TIME 384.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC C_IC

RL 147.16 LAL -.00 LOL 89.17

RP 206.73 LAP -1.81 LOP 330.64

RC 330.395 GL 21.75 GP -5.59

pLAN(TOCENTflIC CONIC

C3 10.462 VHL 5.235 OLA 16.92

LNCH AZ14TH LNCH TIN( L-; TIN( INJ LAT

90.00 16 8 40 2627.18 -26.98

90.00 8 42 57 4158.99 -1.29

100.00 17 37 40 2333.70 -28.09

100.00 9 54 38 3927.70 -.30

110.00 19 7 14 2053.49 -30.98

110.00 10 41 33 3780.68 2.21

OIFFERENTIAL CORRECTIONS

TOE 1.7681 TRA 2.5917 TC-20.7044 BAU 2.8959

RD( .2960 flRA .2056 tiC3 -.0825 FAU .08691

FOE .0280 FRA 1.6579 FC3-7.1918 BSP 51078

80( 1.7860 BRA 2.5998 8C320.7046 FSP 1551

DISTANCE 828.471 EARTH TO MARS

VL 33.273 GAL -.95 AZL 87.94 HCA 241.48 SMA 190.51 ECC .22814 INC 2.0643 vl 30.275

VP 24.235 GAP -12.26 AZP 90.99 TAL 354.87 TAp 236.35 RCA 147.05 APO 233.97 V2 26.490

ZAL 97.82 ZAP 30.05 ETS 169.05 Z/_[ 47.19 (T[ 174.55 ZAC 82.29 ETC 256.20 CLP 29.58

RAL 195.77 RAD 6567.4 VEL 11.483 PTH 2.00 VHP 5.729 DPA -3.88 RAP 178.43 ECC 1.1722

INJ L(_4G INJ RT kgC INJ AZMTH INJ TIME I=_ CST TIM INJ 2 LAT INJ 2 LONG

69.34 52.24 98.95 16 50 27 2027.2 -25.46 61.00

169.69 47.76 6_.71 g 52 16 3559.0 -5.06 163.04

47.53 52.02 100.66 18 16 34 1733.7 -26.33 39.17

152.14 47.21 60.11 11 D 5 5327.7 -4.27 143.61

25.49 51.26 105.24 19 41 27 1453.5 -28.57 17.11

139.42 45.64 55.88 11 44 34 3180.7 -2.28 133.22

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT14567.3 8GR 608.1 $63 481.6 ST 3467.1 9R 484.8 SS 461.6

RRT .4533 RRF .4244 RTF .9506 CRT .9751CRS -.2811CST -.4719

SG814580.0 R23 -.0080 R13 .9506 LSA 3506.0 MSA 418.7 SSA 41.5

$6114569.9 SG2 541.9 THA 1.09 ELI 3499.2 EL2 108.5 ALF 7.77

LAUNCH OATE DEC 21 1964 FLIGHT TIME 566.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CONIC DISTANCE 832.859 EARTH TO MARS

--RL 147.16 LAL -.00 LOL 89.17 VL 33.282 GAL -1.14 AZL 87.97 HCA 242.75 9MA 190.67 ECC .22902 INC 2.0307 Vl 30.275

RP 206.70 LAp -1.81 LOP 331.91VP 24.250 GAP -12.54 AZP 90.93 TAL 555.89 TAp 236.64 RCA 147.00 APO 234.34 v2 26.493

RC 331.403 GL 21.27 GP -5.46 ZAL 99.7q ZAP 29.58 (TS 169.08 ZAE 46.41 (T( 174.55 ZAC 82.60 ETC 256.16 CLP 29.12

PLANETOCENTR IC CONIC

C3 10.567 VHL 3.25_0LA 15.73 RAL 197.33 RAD 6567.4 VEL 11.48? PTH 2.00 VHp 5.8010pA -4.10 RAp 179.21 (CC 1.1739

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 24 22 2563.01 -26.50

90.00 8 37 42 4205.20 .21

100.00 17 54 23 2294.69 -27.57

100.00 9 50 22 3970.74 1.16

110.00 19 21 55 2020.60 -30.37

110.00 10 39 19 3817.40 3.61

OIFFERENTIAL CORRECTIONS

TO( 1.6301 TRA 2.8191 TC-20.6593 BAU 2.9185

ROE .26?2 RRA .2034 RC3 -.0466 FAU .08192

FOE -.0584 FRA 1.6669 FCS-6.7119 8SP 51532

B0( 1.6518 BRA 2.8266 8C320.6593 FSP 1488

LAUNCH OAT( OEC 21 1964

HELIOCENTRIC CONIC

RL 147.16 LAL -.OO LOL 89.17 VL

RP 206.68 LAP -1.80 LOP 333.17 VP

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

66.34 53.50 100.38 17 7 27 1985.0 -24.79 38.09

172.27 49.22 61.68 9 47 47 3605.2 -3.58 165.64

44.75 53.27 102.03 18 32 38 1694.7 -25.63 36.48

154.50 48.68 60.13 10 56 33 3370.7 -2.82 147.98

23.14 52.45 106.51 19 55 36 1420.8 -27.81 14.88

141.34 47.16 55.99 11 42 56 3217.4 -.88 133.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SGT14673.1 SGR 603.6 S63 460.1 ST 3288.7 SR 484.3 $9 464.8

RRT .4180 flRF .3885 RTF .9492 CRT .9595 CRS -.1594 CST -.4183

$_14685.5 R23 -.0098 R13 .9492 LSA 3327.1 MSA 441.6 SSA • 41.4

S6114675.3 SG2 548.2 THA .99 ELI 3321.5 EL2 135.0 ALF 8.06

FLIGHT TINE 388.00 ARRIVAL DATE JAN 13 1966

DISTANCE 837.243 EARTH TO MARS

33.290 GAL -1.33 AZI_ 88.00 HCA 244.02 SMA 190.83 ECC .22996 INC 1.9978 vl 30.275

24.265 GAP -12.43 AZP 90.88 TAL 352.89 TAp 236.91 RCA 146.95 APO 234.71 V2 26.493

RC 332.208 GL 20.78 GP

PLAN4[TOCENTRIC CONIC

C3 10.697 VHL 3.271DLA

LNCH A_4TH LNCH TIM( L-I TIME INJ LAT

90.00 16 4_ 39 2544.39 -25.97

90.00 8 $2 53 4250.78 1.68

100.00 18 10 47 2256.97 -27.01

100.00 9 46 26 4013.44 2.61

110.00 19 36 25 1988.98 -29.73

110.00 10 37 17 3854.20 5.01

DIFFERENTIAL CCRR(CTIONS

TOE 1.4920 TRA 3.0529 TC-20.5711 BAU 2.9418

ROE .2993 RRA .2049 RC3 -.0138 FAU .07717

FD( -.0977 FRA 1.6715 FC3-6.2455 BSP 51975

BDE 1.5161 BRA 3.0598 BC320.5711 FSP 1425

-5.33 ZAL I01.60 ZAP 29.11 ETS 169.10 zAE 45.65 ETE 174.54 ZAC 82.90 ETC 256.12 CLP 28.66

14.52 RAt. 198.89 RAD 6567.4 VEL 11.493 PTH 2.00 VHp 5.874 OpA -4.33 RAP 180.01 (CC 1.1760

INJ LON6 INJ RT ASC INJ AZNTH INJ TIME PC) C$T TIM INJ 2 LAT IHJ 2 LONG

63.49 54.81 101.71 17 24 3 1944.4 -24.09 55.$2

174.81 50.74 61.73 9 43 43 3650.8 -2.11 168.19

42.09 54.56 103.33 18 48 23 1657.0 -24.90 33.92

156.85 50.22 60.21 10 53 20 3413.4 -1.37 130.32

20.88 53.70 107.70 20 9 34 1389.0 -27.02 12.74

143.27 48.73 56.14 11 41 31 3254.2 .53 137.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14776.9 SGR 600.1 SG3 439.4 8T 3121.2 8R 484.7 89 472.7

RRT .3832 RRF .3527 RTF .9477 CRT .9370 CRS -.0447 CST -.3804

$6814791.1 R23 -.0119 R13 .9477 LSA 3159.2 HSA 467.0 SSX 41.1

S0114780.7 862 554.2 THA .89 EL1 3154.2 ELI 167.5 ALF 8.30

2332



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 19641

LAUNCH 0ATE DEC 21 1964

HELI_ENTRIC C(_4IC

RL 147.16 LAL -.00

MP 206.67 LAp -1.79

RC 333.009 GL 20.28

PLANETOCENTRIC CONIC

C3 10.853 VHL 3.294

LNCH AZNTH LMCH TIME

90.00 16 58 34

90.00 8 29 25

1OO.00 18 26 52

100.00 9 42 49

110.00 19 50 45

110.00 10 35 25

FLIGHT TIN( 390.00 ARRIVAL DATE JAN 15 1966

DISTANCE 841.624 EARTH TO MARS

LOL 89.17 VL 33.299 GAL -1.52 AZL 88.05 HCA 245.29 SNA 190.99 ECC .23094 INC 1.9656 vl 30.275

LOP 334.44 VP 24.278 GAP -12.51 AZP 80.82 TAL 351.89 TAp 237.18 RCA 146.88 APO 235.09 V2 26.497

GP -5.21 ZAL 103.50 Z_P 26.66 ETS 169.13 ZAE 44.69 (TE 174.53 ZAC 83.19 ETC 256.06 CLP 28.22

OLA 13.32 RAL 200.45 RAD 6567.4 VEL 11.500 PTH 2.00 VHp 5.947 DpA -4.56 RAp 180.81 ECC 1.1786

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2505.23 -25.40 60.76 56.17 102.97 17 40 20 1905.2 -23.36 52.68

4295.86 3.13 177.33 52.33 (_84 8 40 1 3695.9 -.66 170.70

2220.47 -26.41 39.54 55.69 104.54 19 3 53 1620.5 -24.15 31.47

4055.86 4.04 159.18 51.83 60.36 IO 50 24 3455.9 .07 152.65

1956.02 -29.07 18.71 54.99 108.83 20 23 23 1358.0 -26.22 10.68

3891.08 6.41 145.22 50.36 56.35 11 40 16 3291.1 1.94 138.98

DIFFERENTIAL C(_RECTION8

TDE 1.3528 TRA 5.2842 TC-20.4330 BAU 2.9648

ROE .2122 RltA .2038 RC3 .0179 FAU .0•250

FOE -.1513 FRA 1.6713 FC3-5.7834 BSP 52400

BIDE 1.3799 BRA 3.3005 BC320.4330 FSP 1359

LAUNCH DATE DEC 21 1964

HELIOCENTRIC _IC

RL 147.16 LAL -.00

RP 206.67 LAP -1.77

RC 333.807 GL 18.77

PLAN[TOCENTRXC CONIC

C3 11.038 VHL 3.322

LNCH AZI4•H _LNCH •|N(

90.00 17 15 9

90.00 S 24 1•

100.00 18 42 41

100.00 9 38 27

110.00 20 4 58

110.00 10 33 44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T14881.2 $GR 59•.5 SG3 418.9 ST 2968.5 SR 485.9 SS 483.5

RRT .3486 RRF .3171 RTF .9481 CRT .9057 CRS .0583 CST -.3615

S6814893.1 R23 -.0141 R13 .946| LSA 3007.0 NSA 495.9 SSA 40.7

SGl14882.6 SG2 559.9 THA .80 EL1 3002.1 EL2 203.8 ALF 8.47

FLIGHT TIN( 392.00 ARRIVAL DATE JAN 17 1986

DISTANCE 846.001 EARTH TO MARS

LOL 89.17 VL 33.308 GAL -1.72 AZI. 88.07 HCA 246.56 544A 191.15 ECC .23197 INC 1.9341Vl 30.273

LOP 335.71 vP 24.280 GAP -12.58 AZP 90.77 TAL 350.87 TAp 237.43 RCA 146.81APO 235.49 v2 26.497

6P -5.09 ZAL 105.42 ZAP 28.22 ETS |69.15 ZkE 44.15 ETE 174.52 ZAC 83.49 ETC 256.04 CLP 27.79

DLA 12.11 RAL 202.01 RAD 6567.4 V(L 11.508 PTH 2.00 VHp 6.022 DpA -4.81

L-I TIME INJ LAT INJ L.ONG |NJ RT ASC INJ AZI4TH INJ •|ME PC) C$T TIM

2467.46 -24.78 58.16 57.56 104.14 17 56"17 1867.5

4340.55 4.56 179.83 53.98 62.02 9 36 58 3740.6

2185.19 -25.78 37.11 57.27 105.68 19 19 6 1585.2

40t18.05 5.46 |6|.51 55.49 60.56 10 47 45 3498.1

182•.87 -28.39 |6.63 56.33 109.69 20 37 1 1528.0

3928.04 •.80 |47.18 52.05 56.61 11 39 12 3328.0

OIFFERENTIAL CCRRECTIONS

TOE 1.2110 TRA 3.5438 •C-20.2482 BAU 2.9879

ROE .2759 RRA .2024 RC3 .0472 FAU .06788

FOE _.2008 FRA 1.6658 FC3-5.3240 BSP 52831

BOE 1.2428 BRA 3.5495 BC320.24(1_ FSP 1296

HID-COURIM[ Ex£CUTION ACCURACy

Sd;714981.6 SGR 595.6 SG3 398.6

RflT .314ZRtRF .2816 RTF .9441

S_14993.4 R23 -.0163 R13 .9441

S6114982.8 SG2 565.4 THA .72

RAp 181.62 (CC 1.1817

INJ 2 LA_ INJ 2 LONG

-22.61 50.17

.78 173.19

-23.38 29.13

1.50 154.97

-25.42 8.72

3.35 140.91

OR8IT DETERMINATION ACCURACY

ST 2836.7 SIR 487.7 SS 486.1

CRT .8636 CRS .1515 CST -.3597

LSA 2673.4 NSA 522.5 SSA 40.1

ELl 2868.0 EL2 243.2 ALF 8.51

LAUNCH DATE OEC 21 1964

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 206.68 LAp -1.76

RC 334.601GL 19.25

PLANET_ENTRIC CONIC

C3 11.251VHL 3.354

LNCH AZMTH LNCH TIME

90.00 17 31 25

90.OO 8 20 27

100.00 18 58 13

tO0.O0

110.00

110.00

DIFFERENTIAL

TOE 1.0696 TRA 3.8003

ROE .2804 RRA .2005

FOE -.2452 FRA 1.6597

80E 1.1058 BRA 3.8055

LAUNCH DATE DEC 21 1964

HELIOCEN•RIC C-_NIC

RL 14•.16 LAL -.00

RP 206.69 LAp -1.75

RC 335.390 GL 18.72

PLAN[TOCENTRIC CONIC

C3 11.495 VNL 3.390

LNCH AZNTH LNCH TIN(

90.00 17 47 L_

90.00 8 18 52

100.00 19 13 29

100.00 9 33 26

110.00 20 32 35

110.00 10 30 49

FLIGHT TIM( 394.00 ARRIVAL DATE JAN 19 1966

DISTANCE 650.372 EARTH TO MARS

LOL 89.17 VL 33.317 GAL -1.91 AZL 88.10 HCA 247.85 SMA 191.31 ECC .23306 INC 1.9032 VI 30.275

LOP 336.98 VP 24.301 GAp -12.68 AZP 80.72 TAL 349.84 TAp 237.67 RCA 146.72 APO 235.90 V2 26.496

GP -4.98 ZAL 107.34 ZAP 27.79 ETS 169.16 ZAE 43.41 ETE 174.51 ZAC 83.78 ETC 256.01 CLP 27.37

DLA 10.90 RAL 203.57 RAD 6567.4 VEL 11.517 PTH 2.01 VHP 6.098 DpA -5.06

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

2431.04 -24.16 55.68 59.00 105.23 18 11 56 1631.0

4384.86 5.97 182.33 55.70 62.27 9 33 32 3784.9

2151.09 -25.13 34.78 58.70 106.74 19 54 4 1551.1

9 36 20 4140.04 6.86 165.64 55.22 60.83 10 45 20 3540.0

20 19 50 1698.84 -27.70 14.65 57.72 110.88 20 50 29 1298.8

10 32 13 3865.06 9.18 149.15 53.80 56.93 11 38 18 3365.1

C-CRRECTIONs MID-COURSE EXECUTION ACCURACy

SGT15081.1SGM 594.6 863 378.8

RflT .2803RRF .2471RTF .9419

$G815092.8 R23 -.0181 R13 .9419

$G115082.0 SG2 570.8 THA .63

TC-20.0214 BAU 3.0115

RC3 .0741 FAU .06339

FC3-4.8776 BSP 53262

8C320.0215 FSP 1237

RAp 182.44 ECC 1.1852

INJ 2 LAT INJ 2 LONG

-21.84 47.77

2.21 175.66

-22.60 26.90

2.92 157.27

-24.61 6.84

4.76 142.85

ORBIT DET(RNINATION ACCURACY

ST 2726.5 SR 490.3 SS 509.5

CRT .8095 CRS .2321CST -.3763

LSA 2761.8 MSA 551.4 8SA 39.4

EL1 2755.5 EL2 284.8 ALF 8.37

FLIGHT 1114( 396.00 ARRIVAL DATE JAN 21 1966

DISTANCE 854.739 EARTH _0 MARS

LOL 89.17 VL 33.325 GAL -2.12 AZL 88.13 HCA 249.10 SMA 191.47 ECC .2542L INC 1.8728 vl 30.275

LOP 338.25 VP 24.311 GAP -12.77 AZP 90.67 TAL 348.80 TAp 237.90 RCA 146.&,I.-&po 236.31 V2 26.494

GP -4.88 ZAL 109.26 ZAP 27.37 ETS 169,18 ZAE 42.69 ETE 174.50 ZAC 84.07 ETC 255.97 CLP 26.96

OLA

L-I TIN( INJ LAT

2395.94 -23 . 52

4428.85 •. 38

2118.19 -24.47

41J1.83 8.24

1870.67 -27.00

4002.12 10 . 55

DIFFERENTIAL C_RRECTIONS

TOE .9268 TRA 4.0148 TC-19.7531 BAU 3.0356

ROE .2855 RRA .1983 RC3 .0987 FAU .05800

F0E -.2861 FRA 1.8488 FC3-4.4433 8_P 53670

BOE .9896 BRA 4.0684 8C319.7534 FSP 1176

9.70 RAL 205.12 RAD 6567.4 VI[L 11;527 PTH 2.01 VHP 6.175 DpA -5.33 RAp 183.26 ECC 1.1892

|NJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

53.31 60.49 106.25 18 27 18 1795.9 -21.06 45.49

184.82 57.47 62.58 9 30 41 3828.9 3.63 178.12

32.56 60.17 107.73 lg 48 47 1518.2 -21.82 24.77

186.18 57.00 61.|6 10 43 8 3581.8 4.33 159.57

12.76 59.|6 111.80 21 3 46 1270.7 -23.80 5.06

151.15 55,60 57.30 11 57 31 3402.1 6.16 144.80

MID-COURSE EXECUTION ACCURACY OR8IT DETERMINATION ACCURACY

Sd;T15179.5 SGR 594.2 SG3 359.4 ST 2642.9 SIR 493.4 SS 523.0

RRT .2471 RRF .2|28 RTF .939| CRT .7427 CRS .3040 CST -.4060

S6815191.1 R23 -,0202 R13 .9391 LSA 26?6.6 NSA 579.6 SSA 38.6

86115180.2 SG2 575.8 THA .56 EL1 2668,_ 32?.2 ALF 8.01

2335



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 21 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN 23 1966

HELIOCENTRIC C(_IE

RL 147.16 LAL -.00

NP 206.72 LAP -1.74

RC 388.178 GL 18.19

PLANETOCENTRIC CONIC

CS 11.770 VHL 3.431

LNCH AZMTH LNCH TIME

90.00 18 S 1

90.00 8 15 31

1OO.00 19 28 2g

1OO.00 9 30 44

110.00 20 46 6

110.00 10 29 34

DIFFERENTIAL CORRECTIONS

TOE .7838 TRA 4.3566 TC-19.4435 BAU 3.0597

ROE .2917 RRA .1956 RCS .1208 FAU .03473

FOE -.SZ15 FRA 1.6324 FC3-4.0270 8SP 54073

BOE .8363 BRA 4.3410 8C319.4439 FSP 1118

DISTANCE 859.099 EARTH TO NARS

LOt. 89.17 VL 33.334 GAL -2.33 AZL 88.16_CA 230.36 SM4 191.63 ECC .23542 INC 1.8430 V1 30.275

LOP 339.32 VP 24.320 GAP -12.86 kZP 90.62 (_[AL 347.75 TAP 238.12 RCA 146.32 Apo 236.73 V2 26.491

GP -4.78 ZAL 111.17 ZAP 26.96 ET9 169.19 ZAE 41.97 ET( 174.48 ZAC 84.36 ETC 253.95 CLp 26.56

OLA 8.50 RAL 206.66 flAO 6367.4 VEL 11.339 PTH 2.01 VHP 6.233 OpA -3.60 RAp 184.09 ECC 1.1937

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A214TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2362.13 -22.83 31.05 62.01 107.19 18 42 23 1762.1 -20.29 49.32

4472.54 8.72 187.31 59.31 62.95 9 26 4 8872.5 3.02 180.38

2086.49 -25.80 30.45 61.68 108.64 20 3 16 1486.5 -21.03 22.74

4223.45 9,39 168.52 58.84 61.55 10 41 7 3623.4 5.72 161.88

1843.48 -26.30 10.93 60.64 112.66 21 16 52 124315 -23.00 3.35

4039.20 11.90 153.16 57.46 37.72 11 86 33 3439.2 7.36 _46.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

66T1527§.1 SGR 594.4 SG3 340.4 ST 2588.4 SR 497.1 SS 534.3

RRT .2148 RRF .1793 RTF .9363 CRT .6640 CRS .3633 CST -.4479

SG815286.7 R23 -.0226 R13 .9363 LSA 2620.S MSA 604.3 SSA 37.6

56115273.6 SG2 580.3 THA .48 EL1 2609.8 EL2 368.7 ALF 7.42

LAUNCH DATE DEC 21 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 25 1966

HELIOCENTRIC CONIC DISTANCE 863.452 EARTH TO MARS

RL 147.16 LAL -.OO LOt. 89.17 VL 35.343 GAL -2.54 AZL 88.19 HCA 231.63 SMA 191.80 ECC .23668 INC 1.8136 vl 30.275

RP 206.T5 LAp -1.72 LOP 340.79 VP 24.326 GAP -12.95 AZP 90.57 TAL 546,69 TAP 238.32 RCA 146.40 APO 237.19 V2 26.488

RC S86.957 GL 17.66 GP -4.68 ZAL 113.07 ZAP 26.53 ET$ 169.20 ZAE 41.26 ET( 174.47 ZAC 84.63 ETC 253.92 CLP 26.17

PLANETOCEMTR|C CONIC

CS 12.080 VHL 3.476 OLA 7.32 RAL 208.19 RAD 6567.5 VEL 11.553 PTH 2.02 VHP 6.332 OPA -3.88 RAp 184.93 ECC 1.1988

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 18 18 23 2329.65 -22.18 48.91 63.38 108.06 18 57 13 1729.7 -19.51 41.25

90.00 8 10 23 4313.94 10.03 189.80 61.19 63.39 9 25 39 3915.9 6.40 183.02

100.00 19 43 14 2033.98 -23.12 28.46 63.24 109.50 20 17 30 1436.0 -20.23 20.81

100.00 9 28 13 4264.83 10.93 170.87 60.73 62.00 10 39 18 3664.8 7.10 164.18

110.00 20 39 30 1817.81 -23.60 9.24 62.17 113.46 21 29 47 1217.3 -22.21 1.73

110.00 10 28 27 4076.27 13.24 153.20 39.37 38.20 11 36 23 8476.3 8.94 148.74

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6421 TRA 4.8173 TC-1_)946_1_"3.0887 86T13368.3 8GR 393.2 SGS 821.7 ST 2363.0 SR 501.4 SS 544.4

ROE .2986 flRA .1926 RE3 .1410_FAU .03031 RRT .1832 RRF .1471 RTF .9327 CRT .§760 CR9 .4182 CST -.4968

FOE -.3322 FRA 1.6136 FC$-5.6196 _BSP 34467 SGB13379.8 R23 -.0244 R13 .9327 LSA 2593.4 NSA 624.4 SSA 36.6

80( .7081 BRA 4.6213 8C319.0932 FSP 1037 $6113368.7 862 383.1 THA .41 ELI 2581.7 EL2 407.3 ALF 6.59

LAUNCH DATE DEC 21 1964 FLIGHT TIME 402.00 ARRIVAL DATE JAN 27 1966

HELIOCENTRIC CONIC DISTANCE 867.799 EARTH TO MARS

RL 147.16 LAL -.00 LOL 89.17 VL 33.352 GAL -2.73 AZL 88.22 HCA 252.90 SMA 191.96 ECC .23801 INC 1.7847 vl 30.273

RP 206.79 LAp -1.71 LOP 342.06 VP 24.335 GAP -13.03 AZP 90.53 TAL 345.61 TAp 238.51 RCA 146.27 APO 237.65 V2 26.483

RC 337.733 GL 17.12 GP -4.59 ZAL 114.96 ZAP 26.16 ET6 169.20 ZA( 40.56 ETE 174.45 ZAC 84.93 ETC 255.89 CLP 25.78

PLANETOCENTRIC CONIC

C3 12.424 VHL 3.323 DLA 6.13 RAL 209.71 RAO 6367.3 VEL 11.568 pTH 2.02 VHp _.412 OpA -6.16 RAp 183.77 ECC 1.2045

INJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

46.87 65.19 108.87 19 11 46 1698.3 -18.74 39.29

192.29 63.13 63.89 9 23 26 3959.0 7.75 185.46

26.32 64.84 110.28 20 31 30 1426.7 -19.48 18.98

173.24 62.68 62.31 10 37 38 3706.1 8.46 166.48

7.61 63.73 114.20 21 42 31 1192.2 -21.43 .19

137.26 61.33 38.73 11 35 59 3313.3 10.32 150.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15461.9 SGR 596.4 SG3 303.6 ST 2570.1 SR 306.2 SS 551.9

RRT .1326 RRF .1156 RTF .9287 CRT .4810 CR$ .4646 CST -.$486

SG815473.4 R23 -.0267 R13 .9287 LSA 2599.3 MSA 639.1 SSA 33.5

S6115462.2 SG2 389.4 THA .34 EL1 2381.9 EL2 441.8 ALF 5.38

LNCM AZMTH LNCH TIME L-1 TIME INJ LAT

90.00 16 33 27 2298.43 -21.51

90.00 8 7 27 4559.05 11.36

100.00 19 37 43 2026.68 -22.44

1OO.00 9 28 52 4806.06 12.23

110.00 21 12 39 1792.19 -24.91

110.00 10 27 26 4113.31 14.56

DIFFERENTIAL CORRECTIONS

TOE .4994 TRA 4.9036 TC-18.7163 DAU 3.1088

ROE .3061 RRA .1890 RC3 .1386 FAU .04644

FOE -.5787 FRA 1.5903 FC3-3.2361 8SP 54891

BOE .5858 8RA 4.g092 8C518.7172 FSP 1002

LAUNCH DATE DEC 21 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 29 1966

HELIOCENTRIC CONIC DIgTANCE 872.137 EARTH TO MARS

RL 147.16 LAL -.00 LOL 69.17 VL 33.361 GAL -2.97 AZL 88.24 HCA 234.17 SMA 192.12 ECC .23941 INC 1.7361 vl 30.275

RP 206.84 LAp -1.69 LOP 643.33 VP 24.341 GAP -13.13 AZP 90.48 TAL 544.33 TAp 238.69 RCA 146.13 APO 238.12 VZ 26.477

RC 358.306 GL 16.58 GP -4.30 ZAL 116.84 ZAP 25.78 ET$ 169.21ZAE 39.87 ETE 174.42 ZAC 85.21ETC 235.87 CLP 25.41

PLANETOCENTRIC CONIC

C3 12.803 VHL 3.378 DLA 4.99 RAL 211.22 RAD 6367.3 VEL 11.584 PTH 2.03 VHP 6.494 DPA -6.43 RAp 186.62 ECC 1.2107

LNCH AZMTH LNCH TIME L-& TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 48 15 2268.35 -20.84 44.95 66.84 109.62 19 26 3 1668.5 -17.98 37.42

90.00 8 4 41 4601.86 12.63 194.79 65.12 64.44 9 21 23 4001.9 9.08 187.91

100.00 20 11 37 1998.39 -21.7T 24.71 66.47 111.01 20 45 13 1398.6 -18.71 17.24

100.00 9 23 40 4647.05 13.51 175.61 64.67 63.08 10 36 8 3747.1 9.79 168.79

110.00 21 25 35 1768.14 -24.23 6.08 65.34 114.88 21 55 3 1168.1 -20.67 358.74

110.00 10 28 32 4130.27 13.86 159.34 63.34 59.31 11 33 42 3550.3 11.67 152.74

DIFFERENTIAL cCIqRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3967 TRA 3.2004 TC-18.3107 BAU 3.1347 8GT13553.7 _ 597.8 $63 285.8 ST 2601.6 SR 511.3 SS 557.4

NDE .8144 RNA .1850 RCS .1742 FAU .04244 RRT .1226 RRF .0841RTF .9240 CRT .3832 CR$ .5070 CST -.5979

FDE -.4026 FRA 1.5623 FCS-2.8895 BSP 53243 8¢,815565.2 R23 -.0295 R13 .9240 LSA 2630.3 MSA 648.8 $$A 34.4

BOt .4734 BRA 5.2037 6C318.3115 FSP 943 96115333.9 862 393.3 THA .27 ELI 2609.2 EL2 470._9 ALF 4.45
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 21 1984 FLIGHT TIME 406.00 ARRIVAL DATE JAN 31 1966

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 206.90 LAF -1.67

RC 339.274 GL 16.04

PLANETOCEMTRIC CONIC

C3 13.224 VHL 3.637

LNCH AZMTM LNCN TIME L-I TIME INJ LAT

90.00 19 2 46 2239.63 -20.18

90.00 8 2 S 4644.38 13.86

100.00 20 25 55 1971.74 -21.10

100.00 9 21 38 4387.81 14.75

110.00 21 36 18 1745.18 -23.57

110.00 10 25 44 4187.13 17.13

DIFFERENTIAL CCRRECTION$

TOE .2171 TRA S.SOS7 TC-17.8734 BAU3.1802

RDE .3234 lIRA .1807 RC3 .1876 FAU .03851

FOE -._211 FRA 1.5316 FC3-2.§209 6SP 55661

BD( .3895 BRA S.5086 BC317.8744 FSP 891

OISTANCE 876.467 EARTH TO MARS

LOL 89.17 YL 33.370 GAL -3.19 AZL 88,27 HCA 255.43 SMA 192.29 ECC .24087 INC 1.7280 Vl 30.275

LOP 344.60 VP 24._48 GAP -13.25 AZP 90.43 TAL 343.43 TAp 238.86 RCA 145.97 APO 238.60 V2 26.A70

GP -4.42 ZAL 118.69 ZAP 25.41ETS 169.21 ZAE 39.1g ET2174.40 ZAC 85.49 ETC 255.85 CLP 25.04

DLA 3,86 RAL 212.72 RAD 6587.5 ¥EL 11.602 PTH 2.03 VHp 6.577 DFA -6.75 RAp 187.48 ECC 1.2176

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

43.09 68.52 110.30 19 40 6

197.31 67.16 65.06 9 19 30

22.99 66.14 111.66 20 58 46

178.00 66.72 63.70 10 34 45

4.63 66.98 115.51 22 7 23

161.45 65.40 59.95 11 35 31

MID-COURSE EXECUTION ACCURACY

SGT15642.6 SGR $99.8 SG3 268.4

RRT .0959 RRF .0546 RTF .9185

Sr_615654.1 923 -.0319 R13 .9185

SG115842.7 SG2 597.1 THA .21

PO CST TIM INJ 2 LAT 1NJ 2 LONG

1639.9 -17.23 35.66

4044.4 10.38 190.35

1371.7 -17.97 15.59

3787.8 11.10 171.11

1145.2 -19.94 357.37

3587.1 13.00 154.76

ORBIT DETERMINATION ACCURACY

ST 2659.3 SR 516.8 SS 559.6

CRT .2881CflS .5428 CST -.6442

LSA 2688.0 MSA 652.7 SSA 33.3

EL1 2663.6 EL2 494.0 ALF 3.32

LAUNCH DATE DEC 21 1964 FLIGHT TIME 408.00 ARRIVAL DATE FEB 2 1966

HELIOCENTRIC CCI4IC DISTANCE 880.767 EARTH TO MARS

RL 147.16 LAL -.00 LGL 89.17 VL 33.378 GAL -3.42 AZL 68.30 HCA 256.70 SMA 192.43 ECC .24240 INC 1.7001 Vl 30.275

RP 206.97 LAP -1.63 LOP 345.86 VP 24.349 GAP -13.36 AZP 90.39 TAt. 342.32 TAp 239.02 RCA 145.80 APO 239.10 V2 26.462

RC 340.039 GL 15.30 GF -4.34 ZAL 120.53 ZkP 25.04 ETS 169.21 ZA_ 38.52 ETE 174.37 ZAC 85.77 ETC 255.84 CLP 24.69

PLAN[TOCENTRIC CONIC

C3 13.685 VHL 3.699 DLA 2.74 RAL 214.19 RAD 8567.5 VEL 11.622 PTH 2.04 VHp 6.661 OPA -7.06 RAp 188.34 ECC 1.2252

LNCM A_TH LNCM TIME L-I Title IMJ LAT INJ LONG INJ RT ASC INJ AZNTH IMJ TIM( PO CST TIM INJ Z LAT INJ 2 LONG

90.00 19 17 0 2212.61 -19.62 41.36 70.24 110.93 19 53 52 1612.6 -16.50 33.98

90.00 7 39 39 4606.59 15.06 199.83 69.25 65.73 9 17 45 4086.6 11.66 192.80

100.00 20 39 37 1946.12 -20.45 21.37 69.85 112.29 21 12 3 1346.1 -17.25 14.04

100.00 9 19 43 4428.32 15.96 180.40 68.81 64.39 10 33 31 3828.3 12.38 173.44

110.00 21 30 48 1723.34 -22.92 3.26 68.65 116.08 22 19 31 1123.3 -19.23 356.07

110.O0 10 25 1 4223.86 18.37 163.57 67.50 60.65 11 35 25 3623.9 14.32 156.80

DIFFERENTIAL CORRECTIONS N|D-COUR8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0760 TRA 5.8171 TC-17.4181 BAU 3.1669 _715730.5 V_R 601.9 663 2_1.5 ST 2736.0 SR 522.5 SS 559.3

ROE .3332 RRA .1758 RC3 .1990 FAU .03465 RRT .0659 RRF .0255 RTF .9119 CRT .1961 CRS .5759 C$T -.6854

FOE -.43_9 FRA 1.4962 FC3-2.1924 BDP 55996 _15742.0 R23 -.0347 R|3 .9119 LSA 2764.9 MSA 652.6 SSA 32.3

!11)( .3417 lIRA 5.81911 BC317.4192 FSP 836 _115730.5 SG2 600.6 THA .14 EL1 2738.0 EL2 512.0 ALF 2.22

LAUNCH OATE DEC 21 1964 FLIGHT TIME 410.00 ARRIVAL DATE FEB 4 1966

HELIOCENTRIC CONIC OISTANCE 885.098 EARTH TO MARS

RL 147.16 LAL -.00 LOt. 89.17 VL 33.387 6AL -3.65 AZL 88.33 HCA 257.96 SHA 192.62 ECC .24400 INC 1.6726 Vl 30.275

RP 207.04 LAP -1.64 LOP 347.13 vP 24.352 GAP -13.47 AZP 90.35 TAL 341.20 TAp 239.17 RCA 145.62 APO 239.62 v2 26.453

tiC 340.800 GL 14.96 GP -4.26 ZAL 122.33 ZAP 24.69 ETS 169.21 ZAE 37.86 ETE 174.35 ZAC 86.05 ETC 255.83 CLP 24.34

PLANETOCEMTRIC CONIC

C3 14.187 YNL 3.767 DLA 1.63 RAL 215.66 RAD 6567.6 VEL 11.644 pTH 2.04 VHF 6.746 DFA -7.37 RAp 189.21ECC 1.2335

LNCH AZMTN LNCH TIME k-I TIME INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIME

90.00 19 30 57 2186.58 -18.88 59.72 71.99 111.50 20 7 24

90.00 7 57 21 4728.47 16.21 202.36 71.38 66.46 9 16 9

100.00 20 53 A 1921.73 -19.81 19.84 71.59 112.85 21 25 6

100.00 9 17 55 4468.55 17.13 182.82 70.95 65.12 10 32 24

110.00 22 3 4 1702.62 -22.29 1.96 70.36 116.61 22 31 27

110.00 10 24 24 4260.43 19.57 165.72 69.65 61.40 11 35 25

DIFFERENTIAL CCRRECTIONS MIO-COUR3( ExECuTION ACCURACY

TOE -.0627 TRA 6.1369 TC-16.9466 BAU 3.2148 $G715818.0 SGR 604.3 SG3 235.0

ROE .3436 RRA .1706 RC3 .2084 FAU .03090 RRT .0387 RRF -.0028 RTF .9041

FOE -.4491FRA 1.4568 FC3-1.8853 BSP 56340 S6815829.5 R23 -.0378 RI3 .9041

BIDE .3492 BRA 6.1393 BC316.9481FSP 782 S6115818.0 SG2 603.8 THA .08

PO CST TIM |NJ 2 LAT INJ 2 LONG

1566.6 -15.79 32.40

4128.5 12.89 195.26

1321.7 -16.5A 12.57

3868.5 13.63 175.77

1102.6 -18.54 354.85

3660.4 15.60 158.85

ORBIT DETERMINAT|ON ACCURACY

ST 2829.4 SR 528.4 SS 556.2

CRT .1114 CRS .6057 CST -.7202

LSA 2858.5 MSA 649.4 SSA 31.2

EL1 2830.0 EL2 525.0 ALF 1.23

LAUNCH DATE DEC 21J964 FLIGHT TIME 412.00 ARRIVAL DATE FEB 6 1966

HELIOCENTRIC COLIC

RL 147.16 LAL -.00

RP 207.13 LAp -|.62

RC 341.558 GL 14.43

PLAN(TOCE_I4TR|C CONIC

C3 14.735 VI4L 3.839

LNCH AZMTH LNCH TIlE

90.00 19 44 39

90.00 7 55 11

100.00 21 6 15

100.00 9 16 15

110.00 22 15 7

110.00 10 23 53

DIFFERENTIAL C_RRECTION8

TOE -.2002 "IRA 6.4652 TC-16.4584 BAU 3.2425

ROE .3546 flRA .1649 RC3 .2160 FAU .02723

FOE -.4582 FflA i.4130 FC3-|.3997 6SP 58663

ROE .4072 BRA 6.4673 BC316.4598 FSF 729

D181_INC281_9,397 EARTH TO MARS

LOt. 89.17 VL 33.396 GAL -3.89 AZL 88.35 14CA 259.23 SMA 192.78 ECC .24568 INC 1.6454 Vl 30.275

LOP 348.39 VP 24.353 GAP -13.38 AZF 90.31 TAL 340.07 TAp 239.30 RCA 145.42 APO 240.15 v2 26.444

GP -4.19 ZAL 124.12 ZAP 24.34 (TS 169.21 ZAE 37.20 ETE 174.31 ZAC 86.32 ETC 255.82 CLP 2A. O0

OLA .58 RAL 217.t0 RAO 6567.6 VEL 11.667 PTH 2.05 VHp 6.832 OpA -7.69 RAP 190.09 ECC 1.2425

L-I TIM( IMJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2161.83 -18.25 38.17 73.77 112.03 20 20 40 1561.8 -15.11 30.91

4770.01 17.32 204.90 75.55 67.25 9 14 41 4170.0 14.09 197.72

1898.58 -19.19 18.40 73.36 113.37 21 37 54 1298.6 -15.87 11.18

4508.49 18.26 185.25 73.12 65.91 10 31 24 3908.5 14.85 178.11

1683.04 -21.69 .78 72.10 117.09 22 43 10 1083.0 -17.89 353.71

4296.80 20.74 167.90 7|.84 62.20 11 35 30 3696.8 16.86 160.92

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15902.2 SGR 606.6 SG3 219.0 ST 2g35.1 SR 534.4 SS 5§0.4

RRT .01281mF -.0303 RTF .8951 CRT .0342 CR$ .6330 CST -.7491

3G615913.7 R23 -.0416 R13 .8951 LSA 2964.4 MSA 644.2 SSA 30.2

$6115902.2 SG2 G06.8 THA .03 EL1 2935.2 EL2 53A.1ALF .37
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 21 1984 FLIGHT TIN( 414.00

HELIOCENTRIC CONIC DISTANCE 893.685

ML 147.18 LAL -.OD LOL 89.1• VL 33.405 GAL -4.13 AZL 88.38 HCA 260.49 SMA

RP 2DT.E2 LAP -1.80 LOIs 349.66 VP 24.354 GAP -13.70 AZP 90.27 TAL 338.93 TAp

MC 342.314 GL 13.91GP -4.11ZAL 125.87 ZAP 24.00 ETS 199.21ZAE 36,56 ETE

PLAN[TOCENT81C CONIC

C3 13.330 VHL 3,915 DLA -.47 RAL 218.$2 BAD 8567.6 VEL 11.892 PTH 2.08 VHP

LNCH AZNTH LNCM TIM( L-I TIN[ |NJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

S0.O0 19 SO 3 2138.35 -17.65 36,71 75.58 112.51 20 33 4Z

90.00 • 53 8 4811.19 18.39 20T,45 75.76 68.06 9 13 19

100.00 21 19 11 1878.88 -18.59 17.04 75.15 113.84 21 SO 28

100.00 9 14 41 4848.11 19.34 187.89 75,34 66.75 10 30 30

110.00 22 29 58 1884.80 -21.12 359.66 73.86 117.53 22 54 41

110.00 10 23 28 4332.94 21.87 170.09 74.08 83.05 11 35 39

DIFFERENTIAL C4:RRECTION8

TOE -.3382 TflA 6.8017 TC-15.9622 BAU 3.2716

RDE .3883 RRA .158T RC3 .2218 FAU .02382

FOE -.4G38 FRA 1.3852 FC3-1.3341 BSP 56988

DOE .49T2 BRA 8.9038 BC315.9638 FSP ST•

LAUNCH DATE DEC 21 1964

H(LIOCENTRIC C_NIC

RL 147.18 LAL -.00

RP 207.32 LAP -1.58

RC 343.066 GL 13.39

PLAN[TOCENTR I C CONIC

C3 15.974 VHL 3.997

LI_H AZNTH iNCH TIlE

90.00 ZO 11 1Z

90.00 7 51 12

100.00 21 31 51

100.00 9 13 14

110.00 22 38 31

110.00 10 23 4

MID-COURSE EXECUTION ACCUBACY

SGT15989 1 SGR 809.5 $83 203.4

-.0128 RRF -.0567 BTF .8842

SCMtS997.T R23 .0455 R|3 -.8842

S8115988.1 SG2 609.5 THA 179.97

FLIGHT TIN[ 416.00

DISTANCE 697,981

ARRIVAL DATE FEB 8 1966

EARTH TO MARS

192.95 ECC .24744 INC 1.6184 vl 30.275

239.42 RCA 145.21 APO 240.89 V2 26.433

174.28 2AC 86.80 ETC 255.81 CLP 23.67

6.920 OpA -8.01 RAp 190.97 (CC 1.2523

PO CST TIM INJ 2 LAT INJ 2 LONG

1538.4 -14.45 29.50

4211.2 15.26 200.18

1276.7 -15.21 9.88

3948.1 16.03 180.46

1064.6 -17.26 352.65

3732.9 18.08 163.01

ORBIT DETERMINATION ACCURACY

ST 3049.6 SIR 540.8 88 541.7

CRT -.0350 CRS .6579 CST -.7729

LSA 3078.6 MSA 837.G SSA 29.2

EL1 3049.8 EL2 540.3 ALF 179.63

ARRIVAL DATE FEB 10 1966

89.17 VL 53.414 GAL -4.38 AZI. 88.41 HCA 281.75 SMA 193.12 ECC .24928

LOP 350.92 VP 24.353 GAP -13.82 AZP 90.23 TAL 337.78 TAp 239.54 RCA 144.98

GP -4.05 ZAL 127.59 ZAP 23.87 ET8 189.20 ZAE 35.92 ETE 174.25 ZAC 86.87

OLA -1.46 RAL 219.93 BAD 8587,6 V(L 11.720 PTH 2.06 VHp 7.010 DPA -8,33

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM

2118.14 -17.08 35.34 77.41 112.95 20 46 28 1516.1

4852.00 19.41 210.02 72.01 88.97 9 12 4 4252.0

183S.97 -18.02 15.77 78.97 114.28 22 2 47 1256.0

4587.40 20.32 190.15 77.60 67.64 10 29 42 3987.4

1847.30 -20.57 358.61 75.65 117.92 23 5 58 1047.3

43_.84 22.98 172.31 76.35 63.95 11 35 53 3768.8

D_I_FERENTIAL CORRECTIONS NID-COURSI[ EvtrCU_ON ACCURACY

TOE -.4705 TRA 7.1458 TC-15.4823 BAU 3.3023 SGT18089.4 SIR 612.3 SG3 198.4

ROE .3787 RRA .1521 RC3 .2282 FAU .02010 RBT -.0371 _ -.0920 RTF .8710

FOE -.4865 FRA 1.3138 FC3-1.0898 8SP 57258 SGB18021.1 R23 .0497 R13 -.8710

BOE .6039 BRA 7.1474 BC315.4840 FSP 625 S81t8089.4 $GZ 811,9 THA 179.92

EARTH TO MARS

INC 1.5916 vl 30.275

APO 241.26 V2 28.421

(TC 235.81CLP 23.35

RAp 191.86 ECC 1.2629

INJ 2 LAT INJ 2 LONG

-13.81 28.18

16.38 202.65

-14.59 8.66

17.17 182.82

-16.67 351.66

19.27 165.11

ORBIT DETERMINATION ACCURACY

ST 3169.1 9R 346.8 SS 530.6

CflT -.0983 CR3 .8810 CST -.7918

LSA 3197.T MSA 630.6 SSA 28.3

EL1 3169.6 ELZ 544.2 ALF 179.02

LAUNCH DATE DEC 21 1964 FLIGHT TIME 418.00

HEL|OCENTRIC CONIC DISTANCE 902.223

RL 147.16 LAL -.00 LOL 89.17 VL 33.423 GAL -4.63 AZL 88.43 HCA 263.01SMA

RP 207.43 LAp -1.55 LOP 352.18 VP 24.352 GAp -13.94 AZP 90.19 TAL 336.62 TAp

RC 343.815 GL 12.88 GP -3.98 ZAL 129.28 ZAP 23.35 ETS 169.19 ZAE 35.29 ETE

PLANETOCENTRIC CONIC

C3 16.689 VHL 4.083 0LA -2.47 RAL 221.32 RAD 656•.• VEL 11.750 PTH 2.07 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 20 24 5 2095.18 -18.50 34.06 79.27 113.34 20 59 0

90.00 7 49 23 4892.43 20.37 212.59 80.29 69.90 9 10 56

100.00 21 44 18 1838.50 -17.47 14.59 78.82 1|4.85 22 14 53

100.00 9 11 33 4826.34 21.38 192.62 79.89 68.58 10 28 59

110.00 22 49 52 1631.14 -20.09 357.65 77.46 118.28 23 17 3

110.00 10 22 48 4404.47 24.01 174.54 78.66 64.91 11 36 10

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6012 TRA 7.4998 TC-14.9541DAU 3.3330 SG716149.1 3GR 615.2 983 173.8

ROE .3916 RflA .1451 RC3 .2290 FAU .01665 RRT -.0604 RRF -.1064 RTF .8551

FOE -.4666 FRA 1.2578 FC3 -.8648 6SP 57533 S8616160.9 R23 .0548 R13 -.8551

DOE .7174 BRA 7.5012 8C314.9558 FSP 574 S8116149.2 9G2 614.1 TMA 179.87

LALJ_CH OATE DEC 21 1964 FLIGHT TIME 420.00

HELIOCENTRIC CCNIC DISTANCE 906.471

RL 147.16 LAL -.00 LOL 89.17 VL 33.432 GAL -4.89 AZL 88.46 HCA 264.27 SMA

RP 207.54 LAp -1.53 LOP 353.44 VP 24.349 GAP -14.07 AZP 90.15 TAL 335.45 TAp

RC 344.561GL 12.38 GP -3.92 ZAL 130.94 ZAp 23.04 (73 169.19 ZAE 34.67 ETE

PLANETOCENTMIC CONIC

C3 17.420 VHL 4.174 OLA -3.43 RAL 222.68 RAD 8567.7 VEL 11.781PTH 2.08 VHp

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 36 41 2075.45 -15.97 32.86 81.15 113.70 21 11 17

90.00 • 47 40 4932.48 21.29 215.17 82.81 70.88 9 9 53

100.00 21 58 25 1818.23 -16.95 13.48 80.68 115.00 22 26 44

100.00 9 10 37 4864.92 22.30 195.10 82.22 69.56 10 28 22

110.00 23 0 59 1618.11 -19.56 358.75 79.29 118.61 23 27 56

110.00 10 22 32 4430.81 25.01 176.80 81.01 65.90 11 36 32

DIFFERENTIAL C(_RECTIO448 MID-COURSE EXECUTION ACCURACY

TOE -.7304 "IRA 7.8813 TC-14.4488 BAU 3.3654 SG716228.3 3GR 618.2 SG3 159.8

ROE .4051 RflA .1377 RC3 .2306 FAU .01324 RRT -.0830 RRF -.1292 RTF .8354

FOE -.4638 FflA 1.1979 FC3 -.8581BSP 57785 S8816240.0 R23 .0600 R13 -.8354

DOE .8352 BRA 7.8625 BC314.4507 FSP 524 9Gl16228.3 SG2 616.0 THA 179.82

ARRIVAL DATE FEB 12 1966

EARTH TO MARS

193.28 ECC -.25120 [NC 1.5650 vl 30.275

239.64 RCA 144.73 APO 241.84 V2 26.408

174.21 ZAC 87.14 ETC 255.81CLP 23.03

7.101DpA -8.86 RAp 192.76 ECC 1.2743

PO CST TIM INJ 2 LAT INJ 2 LONG

1495.2 -13.21 26.94

4292.4 17.45 205.13

1236.5 -14.00 7.52

4026.3 18.27 185.20

1031.1 -16.11 350.73

3804.5 20.43 187.23

ORBIT DETERMINATION ACCURACY

ST 3291.5 SR 552.9 SS 517.0

CRT -.1497 CRS .7029 CST -.8059

LSA 3319.2 HSA 623.7 SSA 27.4

EL1 3292.5 EL2 548.5 ALF 178.52

ARRIVAL DATE FEB 14 1966

EARTH TO MARS

193.45 ECC .29320 INC 1.5386 vl 30.275

239.72 RCA 144.47 APO 242.43 V2 26.395

174.16 ZAC 87.41 ETC 255.82 CLP 22.72

• .193 DpA -9.00 RAp 193.66 ECC 1.2867

PO CST TIM INJ 2 bAT INJ 2 LONG

1475.5 -12.63 25.77

4332.5 18.49 207.62

1218.2 -13.44 6.45

4064.9 19.32 187.37

1016,1 -15.59 349.88

3839.8 21.54 169.37

ORBIT DETERMINATION ACCURACY

ST 3414.0 SR 559.0 SS 500.9

CRT -.1967 CRS .7234 CST -.8166

LSA 3440.8 MSA 616.8 SSA 26.6

ELi 3415.9 EL2 547.8 ALF 178.11
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JPL TN 33-100 EAI_rH--MARS TRAJECTORIES (VOL_ !. 1964)

LA_CH DATE DEC 21 1964 FLIGHT TIRE 422.00 ARRIVAL 0ATE FEB 16 1966

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 207.67 LAP -1.51

RC 343.302 GL 11.88

PLAN(TOC(NTR|C CONIC

C3 18.228 VHL 4.269

LNCH AZMTH LNCH TIME

gO.D0 20 49 2

gO.O0 • 46 3

100.00 22 8 20

100.00 9 9 27

110.00 23 11 53

llO.O0 10 22 23

DIFFERENTIAL CCRRI[CTIONS

• DE -.8S57 "IRA 8.2335 TC-13.9423 BAU 3.3981

ROE .4191 RRA .1298 RC3 .2310 FAU .00t)89

FOE -.4S82 FRA 1.1339 FC3 -.4699 8SP 58041

BDE .9326 BRA 8.2345 BC313.9442 FSP 475

DISTANCE 910.704 EARTH TO MARS

LOL 89.17 VL 33.441GAL -5.13 AZL 88.49 HCA 265.53 SMA 193.82 ECC .25530 INC 1.5125 vl 30.275

LOP 354.70 Vp 24.345 GAP -14.21 AZI= 90.12 •AL 334.27 TAp 239.80 RCA 144.19 AlSO 243.05 V2 26.380

GP -3.68 ZAL 132.56 ZAP 22.•4 ETS 169.18 ZA( 34.05 (•E 174.12 ZAC 8•.66 E•C 255.83 CLP 22.43

DLA -4.36 RAL 224.03 RAD 6567.7 VEL 11.816 PTH 2.09 VHp 7.287 DPA -9.33 RAp 194.57 ECC 1.3000

L-I TIME INJ LA• INJ LONG INJ RT ASC INJ AZM•H INJ TIN( PO CST TIM INJ 2 LA• INJ Z LONG

2036.93 -1S.46 31.74 83.04 114.02 21 23 19 1456.9 -12.08 24.69

4972.08 22.15 217.75 84.96 71.90 9 8 SS 4372.1 19.47 210.11

1801.14 -16.45 12.45 82.57 115.31 22 38 21 1201.1 -12.91 5.46

4703.11 23.19 197.59 84.58 •0.59 10 27 SO 4103.1 20.33 189.96

1802.18 -19.11 355.93 81.14 118.9Q 23 38 35 1002.2 -15.10 349.10

4474.83 25.97 179.07 83.39 66.95 11 38 38 3874.8 22.62 171.52

MID*COURSE [XI[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

S8116304,9 STIR 821.1 $G3 148.3 ST 3535.3 SR 564.9 SS 482.8

flRT -.1043 RRF -.1507 RTF .8110 CRT -.2373 CRS .7433 CST -.8236

SGB16316.8 R23 .0681 R13 -.8110 LSA 3560.5 MSA 610.6 SSA 25.8

SG116305.1 SGZ 617.• THA 179.77 EL1 3537.9 EL2 548.4 ALF 177.78

LAUNCH DATE DEC 21 1964 FLIGHT 7114[ 424.00 ARRIVAL DATE FEB 18 1966

HELIOCENTRIC CCJ41C

RL 147.18 LAL -.00

RP 20•.80 LAp -1.48

RC 348.039 _ 11.40

PLAM(TOCEMTR|C COI_IC

C3 19.096 VHL 4.370

LNCH AZMTH LNCH TIM(

90.00 21 1 •

90.00 7 44 32

1DO.DO 22 19 59

100.00 9 8 Zl

110.00 23 22 32

110.00 10 22 17

DIFFERENTIAL CGMR(CTIONS

TOE -.9798 TRA 8.8118 TC-13.4443 BAU 3.4329

ROE .4337 RRA .1214 RC3 .2303 FAU .00684

FOE -.4507 FRA 1.0658 FC3 -.3008 BSP 58Z3T

BOE 1.0713 BRA 8.6127 BC313.4483 FSP 427

DISTANCE 914.921 EARTH TO MARS

LOL 89.17 VL 33.430 GAL -S.42 AZL 811.51 HCA 266.79 Si4A 193.79 ECC .25748 INC 1.4863 Vl 30.2•5

LOP 353.93 VP 24.341 GAP -14.35 AZP 90.08 TAL 333.06 T_P 239.87 RCA 143.89 APO 243.69 V2 26.364

GP -3.80 ZAL 134,15 ZAP 22.44 ETS 169.17 ZAE 33.43 ETE 174.07 ZAC 87.95 ETC 255.84 CLP 22.14

OLA -5.26 RAL 225.35 RAT) 8567.8 VI[L 11.852 PTH 2.10 VHP 7.383 DpA -9.68 RAp 195.49 ECC 1.3143

L-I TIN( INJ LAT INJ L_NG INJ RT ASC INJ AZMTfl INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2039.60 -14.97 30.70 84.96 114.32 21 35 • 1439.6 -11.57 23.88

5011.28 LPZ.D8 220.35 87.33 72.95 9 8 3 4411.3 20.41 212.60

1783.21 -13.99 11.30 64.47 115.80 22 49 44 1185.2 -12.41 4.54

4740.91 24.02 200.09 86.98 71.63 10 27 22 4140.9 21.29 192.33

1589.56 -18.68 355.18 83.01 119.16 23 49 1 989.4 -14.65 348.38

4509.52 28.87 181.36 85.80 68.03 11 37 27 3909.5 23.65 173.68

NIOoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16379,8 S4;R 824.1 SG3 1_3.5 ST 3653.3 SR 570.• Ss 462.8

RRT -.1_55 RRF -.1708 RTF .7807 CRT -.2731CRS .7628 CST -.8277

$61118391.7 R23 ,0731 R13 -.7808 LSA 3677.0 HSA 604.7 SSA 25.1

S8116380.0 SG2 819.1 THA 179.73 EL1 3656.7 EL2 548.5 ALF 177.30

LAUHCH DATE DEC 21 1964 FLIGHT TIM( 426.00 ARRIVAL DATE FEB 20 IS66

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 20•.94 LAP -1.46

RC 346.••1 GL 10.93

PLANETOCENTRIC CONIC

C3 20.028 VHL 4.475

LNCH AZMTH LNCH •IN[

90.00 21 12 57

90.00 • 43 5

100.00 22 31 23

100.00 9 7 21

110.00 23 32 38

110.00 10 22.15

DIFFERENTIAL CORRECTIONS

T0(-1.1015 TRA 9.0004 •C-_?,,9529 BAU 3.4688

ROE .4488 RRA .1127 RC3 .2287 FAU .00341

FDE -.4412 FRA .9933 FC3 -.1475 8SP 58415

SOE 1.1894 BRA 9.0011 8C312.9349 FSP 379

DISTANCE 919.120 EARTH TO MARS

LOL 89.17 VL 33.459 GAL -5.69 AZL 68.54 MCA 268.04 SMA 195.96 ECC .25976 INC 1.4603 V1 30.Z•$

LOP 357.21 Vp 24.333 GAP -14.49 AZF 9O.Os TAL 331.88 TAp 239.92 RCA 143.38 Apo 244.34 V2 26.346

GP -3.74 ZAL 135.70 ZAP 22.16 ETS 169.16 ZAE 32.85 ETE 174.02 ZAC 88.21ETC 255.88 CLp 21.85

OLA -6.14 RAL 226.65 MAD 6567.6 VEL 11.892 PTH 2.11VHP 7.480 DpA -10.02 RAp 196.41ECC 1.3296

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

2023.42 -14.§2 29.73 86.89 114.58 21 46 40 1423.4 -11.08 22.74

5050.05 23.71 222.94 89.73 74.04 9 7 16 4450.1 21.29 215.10

1770.41 -13.55 10.82 86.38 115.85 23 0 53 1170.4 -11.93 3.68

4778.30 24.80 202.80 89.37 •2.73 i0 23 59 4Ji8.3 22.20 i94.76

1577.62 -18.29 354.49 64.89 119.39 23 59 15 977.6 -14.24 347.72

4343.86 27.72 183.67 88.24 69.15 11 37 59 3943.9 24.64 175.86

MID-COUR3E (xECUT|ON ACCURACy ORBIT OETERMIMATION ACCURACY

SGT16453.4 $GR 627.0 883 121.4 ST 3768.0 SR 576.2 SS 441.3

RflT -.1456 RRF -.1884 RTF .7422 CRT -.3044 CRS .7823 CST -.8286

SG816465.3 R23 .0811RS3 -.7422 LSA 3790.1MSA 599.4 SSA 24.4

SGl16453.6 SG2 620.3 THA 179.68 EL1 3772.1 EL2 548.3 ALF 177.28

LAUNCH DA•( DEC 21 1964 FLIGHT TIME 428.00 ARRIVAL DATE FEB 22 1966

HELIOCENTRIC CONXC

RL 147.16 LAL -.OO

RP 208.09 LAp -1.43

RC 347.497 GL 10.47

PLAM(TOCENTRIC CONIC

C3 21.D27 VHL 4.586

LNCH AZI4TH LNCH TIM(

90.00 21 24 32

90.00 • 41 44

100.00 22 42 32

100.00 9 6 23

110.00 23 43 9

110.00 10 22 17

OIFFERENTIAL CORRECTIONS

7OE-1.2194 TRA 9.3981 TC-12.4899 BAU 3.5061

ROE .4644 RRA .1035 RC3 .2263 FAU .00023

FO_ -.4293 FRA .9170 FC3 -.0097 BSP 58384

808 1.3049 BRA 9.3987 8C312.4720 FSP 331

DISTANCE 923.302 EARTH TO MARS

LOL 89.17 VL 33.468 GAL -5.97 AZL 88.$7 HCA 269.29 SMA 194.13 ECC .26214 INC 1.4343 V1 30.275

LOP 358.46 VP 24.329 GAP -14.64 AZP 90.02 TAt. 330.67 TAp 239.96 RCA 143.24 APO 245.02 v2 26.331

GP -3.69 ZAL 137.22 Zkp 21.88 ETS 169.15 ZA( 32.26 ETE 173.97 ZAC 88.48 ETC 255.88 CLP 21.58

OLA -6.98 RAL 227.94 R/U) 6567.9 VEL 11.933 PTH 2.12 VHp 7.579 DpA -10.37 RAp 197.34 ECC 1.3461

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ;NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2004.3? -14.09 28.63 68.83 114.82 21 58 0 1408.4 -10.63 21.86

3088.38 24.40 225.53 92.14 75.17 9 6 33 4488.4 22.13 217.60

1736.72 -13.14 9.81 86.31 116.08 23 11 49 1156.7 -11.31 2.90

4815.27 25.52 205.10 91.80 73.89 10 26 40 4215.3 23.07 197.17

1568.92 -17.93 333.87 86.78 119.60 24 g 16 966.9 -13.86 347.13

4377.83 28.$3 185.99 90.71 70.31 11 38 33 3977.8 23.58 178.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1§$24.8 S_R 629.8 SG3 110.0 ST 3877.6 SIR 581.5 SS 418.2

RRT -.1649RRF -.2031 _TF .6929 CRT -.331S CRS .8019 CST -.8265

SG816536.8 R23 .0899 R13 -.6929 LSA 3898.0 MSA 594.S $SA 23.8

S8116525.1SG2 621.2 THA 179.64 EL1 3882.4 EL2 548.0 ALF 177.10
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 21 19_4

HELIOCENTRIC CDNIC

FLIGHT TIME 430.00 ARRIVAL DATE FEB 24 1966

DISTANCE 927.464 EARTH TO MARS

89.17 VL _3.476 GAL -6.25 AZL 89.59 HCA 270.54 3MA 194.50 ECC .26462 INC 1.4084 V1 30,Z75

ApO 245,72

ETC 255.90

RL 147.16 LAL -.00 LOL

RP 208.25 LAp -1.41 LOP 359.71 VP 24.321 GAP -14.79 AZP 89.99 TAL 329.45 TAp 240.00 RCA 142.88 V2 26.312

RC 348.218 GL 10.02 GP -3.63 ZAL 138.70 ZAP 21.61ETS 169.14 ZAE 31.68 ETE 173.91 ZAC 88.74 CLP 21.31

PLANETOCENTRIC CONIC

C3 22.097 VML 4.701DLA -7.79 RAL 229.20 RAD 6367.9 VEL 11.978 PTH 2.13 VHp 7.680 DpA -10.72 RAP 198.28 ECC 1.3637

LNCH AZMTH LNCM TIME L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

90.00 21 35 52 1994.42 -13.69 28.00 90.76 119._3 22 9 6 1394.4 -10.20 21.06

90.00 7 40 28 5126.26 25.04 228.13 94.57 76.32 9 5 54 4526.3 22.91 220.10

100.00 22 53 27 1744.11 -t4.76 9.06 90.25 116.29 23 22 31 1144.1 -11.11 2.18

100.00 9 5 34 4651.81 26.19 207.62 94.25 75.05 10 26 26 4251.8 23.88 199.58

110.00 25 53 8 1557.25 -17.61 353.31 88.67 119.78 24 19 5 957.2 -13.51 346.59

110.00 10 22 22 4611.43 29.27 188.32 93.20 71.51 11 39 14 4011.4 26.47 180.26

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-1.3358 TRA 9.8039 TC-12.0001 BAU 3. 5457 SG_16595.2 STA_ 832.6 SG3 99.5 ST 3982.2 SR 586.6 SS 393.8

ROE .4804 RRA .0939 RCS .2232 FAU-.O0289 RRT -.1637 RRF -.2137 RTF .6295 CRT -.3554 CRS .8219 CST -.8212

FOE -.4159 FRA .8361FC3 .1132 684P 58699 SG816607.2 R23 .Q996 R13 -.6295 LSA 4001.0 MSA 590.2 SSA 23.2

8DE 1.4196 BRA 9.8043 8C312.0022 FSP 283 S8116595.6 SG2 621.9 THA 179.60 ELI 3987.7 EL2 547.5 ALF 176.95

LAUNCH DATE DEC 21 1964 FLIGHT TIME 432.00 ARRIVAL DATE FEB 26 1966

HELIOCENTRIC CONIC DISTANCE 931.605 EARTH TO MARS

RL 147.16 LAL -.00 LOt. 89.17 VL 33.465 GAL -6.54 AZL 88.62 HCA 271.79 SMA 194.47 ECC .26721 INC 1.3826 vl 30.275

RP 208.42 LAP -1.38 LOP .96 Vp 24.313 GAP -14.96 AZP 89.96 TAt. 528.22 TAp 240.02 RCA 142.51 APO 246.43 V2 26.293

RC 348.934 TeL 9.58 GP -3.58 ZAL 140.15 ZAP 21.34 ET$ 169.13 ZAJE 31.10 ETE 173.85 ZAC 89.00 ETC 255.93 CLP 21.06

PLAN(TOCENTRIC CONIC

CS 23.241 VHL 4.621DLA -8.57 RAL 230.44 RAO 6567.9 VI[L 12.026 PTH 2.15 VHp 7.783 DpA -11.07 RAp 199.22 ECC 1.3825

LNCH AZMTH LNCH TIM( L-I TIME |NJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 21 46 57 1981.53 -13.32 27.24 92.74 115.22 22 19 58 1381.5 -9.81 20.31

90.00 7 39 17 5163.69 25.61 250.72 97.02 77.49 9 5 20 4563.7 23.63 222.61

100.00 23 4 7 1732.54 -14.41 8.38 92.20 116.47 23 33 0 1132.5 -10.74 1.52

100.00 9 4 47 4887.91 20.80 210.12 96.71 76.23 10 26 15 4287.9 24.64 201.99

110.00 0 9 49 1548.57 -17.31 352.81 90.59 119.95 0 32 37 948.6 -13.20 346.11

110.00 10 22 31 4644.64 29.97 190.65 95.71 72.73 11 39 56 4044.6 27.31 182.47

DIFFERENTIAL CCRR(CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0(-1.4438 TRAIO.ZL_Z2 TC-11.5867 BAU 3.5952 SGT19992.4 $GR 635.3 883 90.1 ST 4080.4 SR 591.3 SS 368.4

ROE .4988 RRA .0838 RC3 .2195 FAU-.O0598 RRT -.2013 RRF -.2185 RTF .5479 CRT -.3752 CRS .8426 CST -.8116

FOE -.4006 FRA .TSll FC3 .2227 BSIP 58856 Sf_19974.5 R23 .1103 R13 -.§479 LSA 4097.6 MSA 586.6 SSA 22.6

BOE 1.5287 BRA10.2225 0C311.5388 FSP 239 88116962.9 $82 622.3 THA 179.56 ELI 4086.5 EL2 547.3 ALF 176.83

LAUNCH DATE OEC 21 1964

HELIOCENTRIC CONIC

RL 147.16 LAL -.OO LOL

RP 208.59 LAp -1.3§ LOP

RC 349.644 GL g.16 GP

PLANETOCENTRIC CO_IC

C3 24.483 VHL 4.946 DLA

LNCM AZMTH LNCM TIME L-I TIME INJ LAT

90.00 21 57 47 1969.66 -12.97

9O.OO 7 58 9 5200.65 26.13

100.00 23 14 54 1721.98 -14.09

100.00 9 4 4 4923.56 27.35

110.00 0 16 20 1540.85 -17.05

110.00 10 22 45 4677.46 30.61

DIFFERENTIAL CCRRECTION8

TDE-1.5547 TRAtO.6469 TC-11.0895 BAU 3.6275

ROE .5157 RRA .0734 RC3 .2153 FAU-.OO902

FDE -.3839 FRA .6620 FC3 .5193 BSP 58917

BDE 1.6374 BR410.6472 9C511.0916 FSP 195

FLIGHT TIME 434.00 ARRIVAL DATE FEB 28 1966

DISTANCE 935.725 EARTH TO MARS

69.17 VL 35.494 GAL -G.84 AZL 86.64 HCA 273.04 SNA 194.64 ECC .26990 INC 1.5567 vl 30.275

2.21VP 24.504 GAP -13.12 AZP 89.95 TAL 526.99 TAp 240.05 RCA 142.11APO 247.18 v2 26.273

-3.53 ZAL 141.57 ZAP 21.09 ET8 169.12 ZAE 30.53 ETE 173.79 ZAC 89.27 ETC 255.96 CLP 20.81

-9.33 RAL 231.66 RAD 6568.0 VEL 12.076 PTH 2.16 VHp 7.888 DpA -11.43 RAp 200.17 ECC 1.4026

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

26.54 94.71 115.59 22 50 57 1369.7 -9.45 19.65

233.30 99.48 78.69 9 4 50 4600.7 24.31 225.10

7.76 94.15 116.64 23 43 16 1122.0 -10.40 .92

212.63 99.19 77.44 10 26 8 4523.6 25.55 204.40

352.36 92.49 120.09 0 42 1 940.8 -12.92 345.68

193.00 98.24 75.98 11 40 40 4077.5 28.11 184.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88716727.3 $GR 657.9 SG3 82.0 ST 4172.8 SR 595.7 SS 342.3

RRT -.2185 RRF -.2154 RTF .4438 CRT -.5931CRS .8645 CST -.7979

SGB16739.5 R23 .1212 R13 -.4439 LSA 4188.5 NSA 585.2 SSA 22.0

SGlIG727.9 SG2 62_.5 THA 179.52 EL1 4179.5 EL2 546.9 ALF 176.73
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 22 1964

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 248.00 LAP 1.00

RC 143.498 GL 6.99

PLANETOCENTRIC CONZC

C3 27.262 YHL 5.221

LNCH AZMTH LNCH TIRE

90.00 13 52 29

90.00 S 7 20

100.00 15 22 34

100.00 7 18 56

110.00 16 50 14

110.Q0 • 8 48

FLI;HT TIN( 140.00 ARRIVAL DATE NAY I1 1965

OlSTANC( 346.712 EARTH T0 MARS

LOL 90.18 VL 35.067 GAL 3.30 AZL 88.96 HCA 106.49 SMA 231.I7 ECC .38740 INC 1.0389 Vl 30.277

LOP 196.68 VP 22.764 GAP 21.36 AZP 90.30 TAL 12.33 TAp 116.62 RCA 146.24 APO 316.10 V2 22.585

GP 2.71 ZAL 65.99 ZkP 171.74 ET9 159.56 ZAE 152.22 ST( 3.80 ZAC 92.28 (TC 255.90 CLP 172.20

OLA 15.81 RAL 160.45 RAID 6568.1 VEL 12.192 PTH 2.19 VHP 9.887 DPA .05 RAp 189.75 ECC 1.4487

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2804.78 -26.20 62.17 33.16 92.64 14 39 14 2204.8 -27.54 73.57

4419.09 7.05 184.26 25.40 62.50 7 20 59 3819.1 3.31 177.50

2514.26 -29.66 60.71 33.07 93.90 16 4 26 1914.3 -28.80 52.01

4184.84 9.34 166.35 24,70 61.19 6 29 41 3584.8 4.43 159.74

2239.96 -33.46 39.44 32.63 97.35 17 27 34 1640.0 -32.10 30.48

4031.91 11.84 152.77 22.72 57.63 9 15 57 3431.9 7.28 146.38

01FFERENTIAL CCRRECTIONS

TOE .2126 TRA -.8476 TC3 1.2790 BALI .4662

ROE -.5703 RRA -.2118 tiC3 .0221FAU .06800

FOE .2097 FRA -.0331FC3-Z.1593 BP 5Z76

BOG .6088 BRA .8736 BC3 1.2792 FSP 535

MID-COURSE EXECUTION ACCURACY

SGT 1685.1 S6R 671.3 SG3 195.9

RRT .1056 RRF -.1228 RTF -.7739

$T_ 1795.4 R23 -.0257 R13 -.7746

SGI 1666.9 SG2 666.8 THA 2.90

LAUNCH DATE DEC 22 1964 PLIGHT TIN[ 142.00

HELIOCENTRIC C(_IIC

RL 147.25 LAL -.00

RP 242.1_4 LAp .97

RC 143.765 GL 6.93

PLAN(TOCENTRIC CONIC

C3 26.438 VHL 5.142

LNCH AZNTH LNCH TIM(

90.00 13 43 51

90.00 S 6 ZZ

100.00 15 14 19

100.00 7 19 39

110.00 16 42 36

110.00 R 8 48

DISTANCE 349.247

LOL 90.19 VL 34.954 GAL 3.42 AZl. 88.98 HCA 107.41 SMA 228.01 ECC .35901

LOP 197.60 VP L_.615 GAP Z0.73 AZP 90.30 TAJ. 13.00 TAp 120.41RCA 146.15

GP 2.79 ZAL 64.75 ZAP 171.11 ET6 160.45 ZAE 152.40 ETE 4.12 ZAC 92.41

DLA 16.21RAL 159.22 flAO 6566.1 VI[L 12.158 PTH 2.18 VHp 9.638 OPA .00

L-I TIM( |NJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIN( PO CST TIM

2911.95 -29.23 82.70 31.55 92.37 14 30 43 2211.9

4396.67 6.34 162.99 23.79 62.35 7 19 39 3796.7

2920.$9 -29.69 61.16 31.47 93.67 15 56 16 1920.4

4163.46 7.63 165.15 23.09 61.01 8 28 Z 3563.5

2244.00 -33.51 39.75 31.04 97.17 17 20 0 1644.0

4012.62 10.93 151.72 21.1_ 57.41 9 13 40 3412.6

DIFFERENTIAL C_RRECTION9 MID-COURSE EXECUTION ACCURACy

TOE .1941 TRA -.81R5 TC3 1.3497 BAU .47T1 SGT 1694.4 SSR 670.4 SG3 206.9

ROE -.5623 RRA -.ZO_HP RC3 .0295 FAU .07062 flRT .1140 8RF -.1320 RTF -.7805

FOE .231R FRA -.0722 FC_-2.3125 BSP 5400 _ 1822.2 R23 -.0270 R13 -.7812

BOG .5940 BRA .8416 BC3 1.3500 FSP 569 SG1 1696.4 SG2 665.2 THA 3.05

ORBIT DETERMINATION ACCURACY

ST 374.3 _ 630.2 SS 205.1

CRT -.5300 CRS .9469 CST -.6037

LSA 697.5 MSA 299.1 SSA 58.7

EL1 669.3 EL2 296.9 ALF 112.11

ARRIVAL DATE MAY 13 1965

EARTH TO MARS

INC 1.0187 vl 30.277

APO 309.86 V2 22.611

ETC 255.89 CLP 171.55

RAp 190.04 ECC 1.4351

INJ 2 LAT INJ 2 LONG

-27.60 74.09

2.59 176.32

-26.66 52.46

3.71 158.56

-32.16 30.78

6.56 145.36

ORBIT DETERMXNATION ACCURACY

ST 359.6 SR 630.6 SS L_4.2

CRT -.5085 CRS .9435 CST -.SZ03

LSA 697.7 MSA 294.3 SSA 61.5

EL1 663.6 EL2 294.2 ALF 110.34

LAUNCH DAYS DEC 22 1864 FLIGHT TIME 144.00 ARRIVAL DATE HAY 15 1985

HELIOCEWTI_C CONIC OISTANCE 351.879

RL 147.15 LAb -.00 LOL 90.19 VL 34.845 GAb 3.54 AZL 89.00 HCA

tip 242.47 LAP .95 LOP 198.5Z VP 22.474 GAP 20.09 AZP 90.31 TAL

RC 148.041GL 6.86 GP 2,87 ZAL 63.54 ZAP 170.47 ET3 161,23 ZkE

PLANETOC(NTRIC CONIC

C3 25.690 VHL 5.069 DLA 16.60 RAL 156,02 RAD 6568.0 VEL 12.127 PTH

EARTH TO MARS

108.35 SMA 225.09 ECC .35108 INC .9972 Vl 30.277

13.68 TAp 122.01 flCA 146.06 APO 304.11V2 22.638

152.61ETE 4.46 ZAC 92.55 ETC 255.89 CLP 170.90

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH

90.00 13 35 19 2619.20 -28.24 83.23 29.96 92.11

90.00 6 5 16 4375.21 5.66 181,76 22.22 62.21

100.00 15 6 3 2526.61 -29.71 61.62 29.99 93.43

100_00 7 1? 15 4143.04 8.96 164.0! 21.52 60.86

110.00 16 35 3 2246.16 -33.55 40.0T 29.48 96.98

110.00 6 4 45 3994.25 10.26 150.72 19.51 57.21

OIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .1769 TRA -.7849 TC3 1.4201BAU .4979 SGT 1723.3 SGR 669.3 SG3 216.3

ROE -.5546 RRA -.1963 RC3 .0356 FAU .07337 RRT .1222 RRF -.1416 RTF -.7869

FOE .2543 FRA -.1142 FC3-2.4724 BSP 5519 SG8 1848.7 R23 -.0269 R13 -.7877

BOG .5821BRA .8091BC3 1.4206 FSP 606 SG1 1725.6 $62 663.4 THA 3.19

LAUNCH DATE DEC 22 ISN_4 FLIGHT TIME 146.00

HELIOCENTRIC CONIC

2.17 VHp 9.395 DPA -.04 RAp 190.32 ECC 1.4228

INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

14 22 18 2219.2 -27.65 74.61

7 18 13 3775.2 1.90 175.15

15 46 10 1926.6 -28.92 52.91

26 !8 3543,0 3.02 157.44

17 12 31 1648.2 -32.22 31.09

9 11 19 3394.3 5.87 144.39

DISTANCE 354.599

ORBIT DETERMINATION ACCURACY

ST 345.0 SR 630.8 SS 243.4

CRT -.4672 CRS .8384 CST -.6328

LSA 698.9 MSA 288.9 SSA 64.4

EL1 658.5 EL2 288.6 ALF 108.62

ARRIVAL DATE HkY 17 1965

EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 34.742 GAL 3.66 AZL 89.02 HCA 109.25 SMA 222.38 ECC .34358

tiP 242.20 LAp .92 LOP 199.44 VP 22.341 GAP 19.46 AZP 90.32 TAL 14.37 TAp 123.62 RCA 145.97

RC 150.330 GL 6.78 6P 2.98 ZAL 62.33 ZAP 169.81 ETS 161.91 ZAE 152.87 ETE 4.82 ZAC 92.69

PLANETOCENTRIC CONIC

C3 25.012 VHL 5.001 DLA 16.97 RAL 156.82 RAD 6568.0 VI[L 12.099 PTH 2.17 VHp 9.159 DpA -.07

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 26 55 2926,47 -28.26 83.76 28.43 91.84 14 14 1

90.00 6 4 7 4354.75 5.01 180.63 20.69 62.09 7 16 42

100.00 14 57 58 2532.86 -29.74 62.09 29.36 93.18 15 40 10

100.00 7 15 45 4123.60 6.31 162.93 19.98 60.72 8 24 29

110.00 16 27 36 2252.39 -33.56 40.39 27.96 96.79 17 5 9

110.00 8 2 _HS 3976.63 9.61 149.79 17.97 57.04 9 8 53

DIFFERENTIAL CCRRECTION$ MI0-CouRs[ EXECUTION ACCURACY

TOE .1597 TRA -.7538 TC3 1.4898 BAU .4994 SGT 1751.8 8GR 668.1 SG3 230.4

RDE -.5474 RRA -.1887 RC3 .0433 FAU .07627 RtRT .1315 RRF -.1520 RTF -.7929

FDE .2778 FRA -.1597 FC3-2.6399 BSP 5637 _ 1874.8 R23 -.0307 R16 -.7918

BOE .5702 9RA .7769 BC3 1.4904 PSP 645 SG1 1754.5 SG2 661.3 TflA 3.35

INC .9754 vl 30.277

APO 296.78 V2 22.664

ETC 255.88 CLP 170.24

RAp 190.59 ECC 1.4116

PO CST TIM INJ 2 LAT INJ 2 LONG

2226.5 -27.71 75.14

5754.8 1.24 173.96

1932.9 -28.96 53.36

3523.6 2.36 156.37

1652.4 -32.28 31.40

5376.8 5.21 143.47

ORBIT DETERMINATION ACCURACY

ST 329.8 SR 630.8 SS 263.5

CRT -.4628 CRS .8323 CST -.6394

LSA 700.8 NSA 283.6 SSA 67.3

EL1 653.5 EL2 282.2 ALF 106.83

2139



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUI¢CH DATE DEC 22 1964 FLIGHT TIM( 148.00 ARRIVAL DATE MAY 19 1965

HELIOCENTRIC CQNIC DISTANCE 057.399 EARTH TO MARS

RL 14?.13 LAL -.00 LOL 90.19 VL 34,644 GAL 3.77 AZL 89.05 HCA 110.18 SMA 219.86 ECC .336§0 INC .9533 vl 30.277

RP 241.93 LAP ._9 LOP 200.07 Vp 22.21§ GAP 10.83 AZP 90.30 TAL 15.05 TAp 128.23 RCA 148.88 APO 293.85 V2 22.692

RC 132.829 GL 6.69 GP _.04 ZAL 61.10 ZAP 189.14 ET8 162.50 ZAE 183.16 (T[ 5.19 ZAC 92.83 ETC 255.87 CLp 169.57

PLANETOCEMTRIC CONIC

CO 24.399 VHL 4.939 DLA 17,32 RAL 155.62 RAD 6568.0 YEL 12.074 PTH 2.16 VHP 8.930 DpA -.09 RAp 190.85 ECC 1.4015

LNCH AZMTM LNCH TIM( L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 18 40 2838.87 -28.28 84.28 26.92 91.58 14 5 $3 2233.7 -27.76 75.66

90.00 8 2 50 4530.00 4.39 I79.54 19.20 62.00 7 15 6 3735.3 .81 172.90

100.00 14 30 1 2539.06 -28.76 62.55 26.85 92.94 15 02 20 1939.1 -29.04 53.82

100.00 7 14 10 4105.18 5.70 161.91 18.48 60.61 8 22 35 3505.2 1.74 155.36

110.00 18 20 17 2258.82 -33.62 40,72 26.47 96.60 16 57 54 1656.6 -32.34 31.72

110.00 8 O 23 3960.38 9.00 148.90 16.46 56.88 9 8 23 3360.4 4.58 142.61

DIFFERENTIAL CGRR[CTION8 N|D-COURS[ ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1431 TflA -.7221 TCO 1.5584 BAU .5086 SGT 1779.8 SGR 688.7 SQ3 243.1 ST 314.6 SR 630.7 SO 284.2

ROE -.5407 RNA -.I812 RCO .0518 FAU .07932 RRT ,1414 RRF -.1833 RTF -.7987 CRT -.4366 CRO .9258 CST -.6417

FOE .3023 FRA -.2088 FCS-2.8145 BSP 5740 $Ga 1900.8 R23 -.0328 R10 -.7987 LSA 703.7 MSA 278.2 SSA 70.3

BIDE .3393 BRA .7445 BCO 1.5598 FSP 685 SG1 170Z.7 SG2 658.9 THA 3.51 EL1 648.9 EL2 275.1 ALF 105.06

LAUNCH DATE DEC 22 1964

HELIOCENTRIC CONIC

RL 147.15 LAL -.OD LOL 90.19 VL

RP 241.88 LAP .87 LOP 201.50 VP

RC 154.956 GL 6.59 GAP S.1S ZAL

PLANETOCLrNTRIC CONIC

FLIGHT TIME 150.00 ARRIVAL DATE MAY 21 1965

DISTANCE 360.278 EARTH TO MARS

$4.550 GAL 3.88 AZL 89.07 HCA 111.11 SMA 217.52 ECC .32981 INC .9309 vl 30.277

22.098 GAP 18.21 AZP 90.34 TAL 15.73 TAp 126.84 RCA 145.78 Also 289.27 V2 22.720

59,95 ZAp 168.43 ETS 165.00 ZAE 133.49 ETE 5.60 ZAC 92.98 ETC 233.86 CLP 168.88

C3 23.840 VHL 4,883 DLA 17.66 RAL 154.44 RAD 6566.0 VEL 12,051 PTH 2.15 VHP 8.706 DpA -.11 RAP 191.11 ECC 1.3924

LNCH AZMTH LNCH TIN( L-I TINS INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 10 05 2640.74 -28.29 84.80 25.44 91.32 13 57 36 2240.7 -27.81 76.17

90.00 6 1 27 4518.96 3.01 178.51 17.74 61.92 7 13 24 3717.0 .02 171.88

100.00 14 42 15 2548.13 -29.78 63.00 25.36 92.71 15 24 40 1943.2 -29.09 54.26

100.00 7 12 28 4087.80 5.12 160.95 17.02 60.51 8 20 06 3487.8 1.13 154.40

110.00 18 13 8 2280.81 -03.65 41.04 25.02 96.42 16 30 48 1660.8 -32.39 32.03

110.00 7 38 5 3944.91 8.43 148.08 14.99 56.75 9 3 49 3344.9 3.99 141.79

DIFFERENTIAL C_RECTIONS M|D-COUR9E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TI)E .1289 TRA -.$907 TC3 1.6253 BAU .5185 _T 1806.9 _ 685.2 SG3 256.3 ST 299.2 SR 630.4 SS 505.3

ROE -.$$43 flRA -.1736 RC3 .0609 FAU .08283 flRT .1521 RNF -.IT54 flTF -.8043 CRT -.4077 CRS .9166 CST -.6391

FOE .3_78 FRA -.2608 FC3-2.9983 BSP 5863 SGB 1925.5 R23 -.0349 R13 -.8053 LSA 707.3 MSA 273.1 SSA 73.2

SO( .5493 BRA .7|21 BC5 1.6265 FSP 780 96| 1810.2 SG2 656.3 THA 3.69 ELI 644.6 EL2 267.2 ALF 105.27

LAUNCH DATE DEC 22 1964 FLIGHT TIME 152.00 ARRIVAL DATE HAY 25 1965

HEL1C_ENTRIC CONIC DISTANCE 363.214 EARTH TO MAR S

RL 147.13 LAL -.00 LOt. 90.19 VL 34,461GAL 3.99 AZL 69.09 HCA 112.03 OMA 213.35 ECC .32350 INC .9082 Vl 30.277

RP 241.36 LAp .64 LOP 202.22 VP 21.987 GAP 17.60 AZP 90.54 TAL 16.42 TAp 128.45 RCA 145.68 ApO 285.01 V2 22.746

RC 157.230 GL 6.48 GP 3.25 ZAL 58.79 ZAP 167.76 ETO 163.49 ZAE 133.83 ST[ 6.02 ZAC 93.12 ETC 255.86 CLP 168.18

PLANET_ENTfl IC CONIC

C3 23.342 VHL 4.831DLA 17.97 RAL 153.26 RAD 6367.9 VEL 12.030 PTH 2.1§ VHp 8.489 DpA -.12 RAp 191.56 ECC 1.5842

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AOC INJ AZ14TH INJ TIME PO CST TIH INJ 2 LAT lHJ 2 LONG

90.00 13 2 43 2847.62 -28.30 85.30 24.00 91.07 13 30 10 2247.6 -27.85 76.67

90.00 5 59 36 4299.71 3.23 177.35 16.33 61.86 7 11 36 3699.7 -.54 170.92

100.00 14 34 40 2331.09 -29.80 63.44 23.94 92.47 15 17 11 1951.1 -29.14 _4.70

100.00 ? IO 40 4071.49 4.37 160.04 13.60 60.43 8 18 32 5471.5 .60 155.51

110.00 18 6 8 2264.90 -33.68 41.36 23.60 96.23 16 43 53 1664.9 -52.45 52.54

110.00 7 35 41 3930.43 7.89 |47.30 13.36 56.63 9 I 12 3330.4 3.44 141.04

DIFFERENTIAL CCRflECTION$ MID-COURSE EXECUTION ACCURACy ORBIT DETERMINAT|ON ACCURACY

TOE .1114 TRA -.6597 TC3 1.6904 8AU .3280 SGT 1833.6 SGR 865.7 SG3 270.6 ST 284.1 OR 629.9 SS 526.5

ROE -.5266 RRA -.1660 RC3 .0708 FAU .08391 RRT .1636 RRF -.1884 RTF -.8094 CRT -.3767 CRS .9111CST -.6332

FOE .3334 FRA -.3170 FC3-3.1864 8SP 3970 SG_ 1930.0 R23 -.0372 R13 -.6106 LSA 711.6 MSA 268.3 SSA 75.9

BOE .$402 8RA .6802 8C3 1.6919 FSP 773 SGI 1837.2 SG2 633.4 THA 3.88 ELI 640.8 EL2 238.8 ALF 101.55

LAUNCH DATE DEC 22 1964 FLIGHT TIM( 154.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC DISTANCE 366.218

RL 147.15 LAL -.00 LOt. 90.19 VL 34.376 GAL 4.10 AZL 89.11HCA

RF 241.08 LAP .82 LOP 203.16 VP 21,888 GAP 16.99 AZP 90.35 TAL

RC 159.568 GL 6.36 GP 3.33 ZAL 37.65 ZAP 167.03 ETS 163.91ZA(

PLAN(TOCENTRIC CONIC

C3 22.891VHL 4.784 DLA 18.26 RAL 152.10 RAD 6567.9 VEL 12.011PTH 2.14 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

90.00 12 35 3 2834.27 -28.3! 85.79 22.39 90.83 13 42 37

90.00 5 58 19 4263.34 2.73 176.64 14.93 61.80 7 9 43

100.00 14 27 17 2556.82 -29.82 63.86 22.55 92.25 15 9 54

100.00 7 8 46 4056.23 4.05 159.20 14.22 60.36 8 16 22

110.00 13 39 19 2268.88 -33.71 41.66 22.21 96.05 16 37 8

110.00 7 33 13 3916.93 7.38 146.59 12.16 56.55 8 58 30

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .1033 TRA -.6198 TC3 1.7689 8AU .5419 OGT 1868.7 SGR 662.2 063 283.3

RDE -.5232 RRA -.1584 RC3 .0813 FAU .08942 RRT .1687 RRF -.2026 RTF -.8182

FOE .3810 FflA -.3761 FC3-3.3818 BSP 5874 SOB 1982.5 R23 -.0461 R13 -.8195

80E .3337 BRA .6397 8C3 1.7708 FSP 827 SGI 1872.4 062 631.4 THA 3.89

EARTH TO MARS

112.97 S_AA 213.32 ECC .31733 INC .8831 vl 30.277

17.10 TAp 130.06 RCA 145.58 APO 281.05 V2 22.777

154.23 ETE 6.48 ZAC 93.27 ETC 255.83 CLP 167.47

8.277 DpA -.12 RAp 191.61ECC 1.5767

PC) CST TIM INJ 2 LAT INJ 2 LONG

2234.3 -27.89 77.15

3683.5 -1.06 170.01

1936.8 -29.18 35.12

3436.2 .08 132.67

1668.9 -32.50 32.64

3316.9 2.93 140.33

ORBIT DETERMINATION ACCURACY

ST 271.1SR 629.4 SS 348.8

CRT -.3801CRS .9043 CST -.6504

LSA 719.0 MSA 260.9 SSA 78.9

ELI 639.3 EL2 246.8 ALF 100.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 22 19S4 FLIGHT TIN( 158.00 ARRIVAL DATE HAY Z7 1965

HELIOCENTRIC CONIC DISTANCE 389.2•8

RL 147.15 LAL -.DO L04. 90.19 VL 54.284 GAL 4.20 AZL 89.14 HCA 113.90 SNA

RP 240.76 LAP .•g LOP 204.09 vP 21.788 GAP 16.38 AZP gO.S5 TAL I•.77 TAp

RC 161.890 GL 6.23 GP 3.43 ZAL 58.53 ZAP 166.32 (TS 164.28 ZA( 154.69 ETE

PLANETOCEMTRIC CONIC

C3 22.483 VHL 4.742 DLA 18.53 RAL 150.96 RAD 6587.8 VEL 11.994 PTH 2.14 VHp

LNCH AZMTH LNCM TIN( L-I •IN( INJ LA•

90.00 12 47 40 2860.56 -28.31

90.00 5 56 35 4268.53 2.25

100.00 14 20 10 2562.23 -29.83

100.00 T 8 45 4042.09 3.58

110.00 15 52 44 2272.65 -33.73

110.00 7 50 41 3904.46 6.91

DIFFERENTIAL CORRECTIONS

"roe .0866 TRA -.5935 TC3 1.8215 BAU .5482

ROE -.5180 RRA -.1505 RCS .0929 FAU .09320

FOE .4075 FRA -.4416 FC3-3.5886 BSP 6089

BOE .5251BRA .6123 BC3 1.8239 FSP 876

EARTH TO MARS

211.42 ECC .31190 INC .8617 vl SO.Z??

I51.67 RCA 145.48 APO 2?•.37 v2 22.806

6.98 ZAC 93.41ETC 255.84 CLP 166.75

8.0•2 DpA -.11 RAp 191.8A ECC 1.3700

INJ LONG INJ RT ASC INJ AZMTH INJ TIN( i10 CS• TIH INJ 2 LAT INJ Z LONG

86.25 21.22 90.60 13 35 20 2260.6 -27.93 ••.61

175.80 13.61 61.77 7 7 44 3668.5 -1.54 169.18

64.26 21.18 92.04 15 2 53 1962.2 -29.23 55.51

158.42 12.87 60.$0 8 14 8 $442.1 -.40 151.90

41.95 20.87 95.88 16 30 37 1672.6 -32.55 32.92

145.95 [0.S[ 56.44 8 55 45 3304.5 2.45 139.68

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACEURACy

SRT [888.6 Sr, R 660.5 SG3 501.1 S• 255.2 SIR 628.5 ss 369.9

RRT .t858 IMF -.2172 RTF -.8208 CRT -.3261CRS .8960 CST -.6246

SG8 2000.8 R23 -.0452 RIS -.6222 LSA 723.S MSA 259.4 SSA 81.1

84;1 1893.1 $4;2 647.5 •HA 4.21 EL1 654.9 EL2 238.8 ALF 98.80

LAUNCH DATE DEC 22 lSH_4 FLIGHT TIN( 158.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CCMIC DISTANCE 3•2.391 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 34.2[7 GAL 4.30 AZL 89.16 HCA 114.84 SNA 209.65 ECC .30659 INC .8378 vl SO.ZTT

RP 240.49 LAP .•S LOP 205.03 VP 21.695 GAP 15.78 AZP 90.35 •AL 18.44 TAP 133.27 RCA 145.36 AlSO 273.93 v2 22.836

RC 164.213 64. 6.09 GAP 3.54 ZAL 55.44 zAP 165.58 ETS 164.61ZN[ 155.16 ETE 7.51 ZAC 95.57 ETC 255.84 CLP 166.01

pLAMETOC[N•ltlC CCNIC

C3 22.117 VHL 4.703 DLA 18.78 RAIL. 149.83 RAD 6567.9 V[L 11.979 PTH 2.13 VHp 7.871 DPA -.09 RAp 192.07 ECC 1.3640

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIN( PO CST TIM INJ 2 LA• INJ Z LONG

90.00 12 40 32 2866.48 -28.31 86.611 19.90 90.38 13 28 18 2266.5 -27.96 78.04

90.00 5 34 44 4254.65 1.80 175.03 12.51 61.74 7 5 38 3654.7 -1.99 168.40

100.00 14 13 1R 2567.32 -29.84 64.64 19.66 9[.84 14 56 5 1967.$ -29.27 55.89

100.00 T 4 39 4029.03 8.14 157.70 11.57 60.26 8 11 48 3429.0 -.84 151.18

110.00 15 46 I_ 2276.15 -53.76 42.22 19.56 95.72 [6 24 18 1676.2 -$2.60 35.18

110.00 • 48 4 3992.97 6.48 145.32 9.50 $6.36 8 52 57 3293.0 2.01 139.08

DIFFERENTIAL CGRI_CTI,QN8 NID-COURSI[EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0711 TRA -.5552 TC3 1.8753 9Au .5554 SGT 1909.9 SRR 658.9 SG3 317.5 ST 240.7 SAR 627.5 SS 391.5

RDE -.5181 i_A -.1428 RCS .1052 FAu .09715 RRT .20171mF -.2331RTF -.6242 CR• -,2781CflS .8881CS• -.6012

FOE .4351FRA -.5109 FC3-3.6026 B8P 6240 $68 2920.4 R23 -.0465 R13 -.8257 LSA 729.1NSA 257.9 SSA 82.9

DOE .5180 BRA .5829 BCS 1.8782 FSP 929 $GI [915.1SG2 643.6 THA 4.49 EL1 631.6 EL2 229.7 ALF 97.02

LAUNCH DATE DEC 22 1684 FLIGHT TIME 160.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC DISTANCE 375.555 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.58 VL $4.143 GAL 4.39 AZL 89.19 HCA 115.77 SMA 208.00 ECC .30157 |NC .8138 vl 30.277

tip 240.111 LAP .75 LOP 205.96 VP 21.811 GAP 15.1R AZP 90.55 TAL 19.10 TAp 134.67 RCA 145.27 APO 270.73 V2 22.866

RC 166.536 GL 5.94 GF 3.66 ZAL 54.37 ZAP 164.83 ETS 16A.91 ZAE 155.66 ETE 6.08 ZAC 93.72 [TC 255.85 CLP 145.26

PLANETOC(NTRIC CONIC

C3 21.780 VHL 4.68R DLA 19.01RAL 148.72 RAD 6567.9 V(L 11.965 pTH 2.13 VHP 7.876 DpA -.07 RAp 192.26 (CC 1.SSRG

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ •IRE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 35 41 28T1.97 -28.32 87.08 18.60 90.16 I3 21 33 2272.0 -27,99 78.43

90.00 5 52 45 4241.90 1.39 174.32 11.05 61.71 • 3 27 3641.9 -2.40 167.49

100.00 14 6 42 2572.05 -29.85 64.99 18.58 91.66 14 49 34 1972.0 -29.30 56.23

100.00 • 2 28 4017.06 2.73 157.05 10.SI 60.22 8 9 23 3417.1 -1.25 150.52

110.00 15 40 14 2279.41 -33.78 42.48 [8.28 95.58 16 18 13 1679.4 -32.64 $3.43

110.00 T 45 23 3882.46 6.08 144.76 8.25 56.30 8 50 6 3282.5 1.61 138.53

DIFFERENTIAL CORRECTIONS MID-COURSE EW[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

• DE .0576 TRA -.5383 TCS 1.9284 BAU .5628 SGT 1951.S SGR 857.5 SGS 334.8 ST 227.0 SIR 626.3 SS 415.1

ROE -.5065 RRA -.1548 RC3 .1183 FAU .10130 RflT .2177 RRF -.2502 RTF -.8278 CRT -.2316 CRS .8803 CST -.5771

FOE .4634 FRA -.5841 FC3-4.0250 9SP 6364 Sr_ 2040.4 R23 -.0489 N13 -.8295 LSA •35.6 MSA 256.9 SSA 84.4

DOE .5117 BRA .5529 BCS 1.9321 FDP 987 _[ 1957.5 S_2 639.8 THA 4.•6 EL1 628.9 EL2 219.9 ALF 95.47

LAUGH DATE DEC 22 1964 FLIGHT •II4[ 162.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC DISTANCE 376.760 EARTH •0 MARS

RL 147.15 LAL -.DO LOL 90.19 VL 34.073 GAL 4.48 AZL 89.21 HCA 116.72 SMA 206.45 ECC .29684 INC .7888 vl 30.277

RP 239.66 LAP .70 LOP 206.90 VP 21.552 GAP 14.60 AZP 90.$5 TAL 19.76 TAp 136.47 RCA 145.17 APO 267.73 V2 22.897

RC 166.657 GL 5.79 reIP 3,78 ZAL 53.33 ZAP 164.05 ETS 165.18 ZAE 156.20 ETE 8.71 ZAC 93.87 ETC 255.83 CLP 164.50

PLANETOCENTRIC C(_IIC

C3 21.4R3 VI4L 4.638 DLA 19.2_ RAL 147.64 RAO 6587.9 VEL 11,953 P•H 2.15 VHP •.48• DpA -.03 RAP 192.49 (CC 1.5557

LNCM AZI4•H LNCH TIN( L-I TIN( INJ LAT INJ LGNG INJ R• ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 27 6 2877.00 -28.32 87.45 17.35 89.99 13 15 5 2277.0 -28.02 •8.80

90.00 5 50 40 4230.30 1.02 173.67 9.83 61.70 7 I 10 3630.3 -2.77 167.04

100.00 14 0 2S 2576.35 -29.86 65.52 17.35 91.49 14 43 19 1976.4 -29.33 56.55

100.00 7 0 T 4006.18 2.36 156.45 9.08 60.19 8 6 53 3406.2 -1.62 149.93

110.00 15 34 20 2282.37 -33.80 42.71 17.05 95.44 16 12 23 1682.4 -32.68 33.65

110.00 7 42 38 3672.95 5.•2 144.26 7.00 56.24 8 47 11 3272.9 1.25 158.03

DIFFERENTIAL CGRR(CTIONS MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0453 1WA -.5089 TC3 1.9797 BAU .5701 S4;T 1252.7 $GR 656.2 S(;3 353.1 ST 214.0 SR 625.0 SS 435.0

ROE -.5041 RRA -.1265 RC3 .1324 FAU .10567 RRT .2543 I_ -.2665 RTF -.8316 CR• -.1652 CRS .8726 CST -.5512

FOE .4925 FRA -.6626 FC3-4.2564 BSP 6464 _ _060.0 R25 -.0520 R[3 -.8334 LSA •43.2 MSA 256.8 SSA 85.4

BOE .5061 BRA .5225 BC3 1.9842 FSP 1047 861 1959.4 _ 635.7 THA 5.OS EL1 626.4 EL2 209.8 ALF 94.08
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 22 1964

HELIOCENTRIC CONIC

RL 147.16 LAL -.00

RP 239,56 LAP .69

RC 171.174 GL 5.63

PLANETOCENTRIC CONIC

CS 21.229 VHL 4.606

LNCN AZMTH LNCM TIME

90.00 12 20 55

SO.O0 5 40 27

100.00 13 54 21

100.00 9 57 42

110.00 15 28 42

110.O0 ? 89 50

FLIGHT TIME 164.00 ARRIVAL DATE JUN 4 1965

DISTANCE 382.010 EARTH TO MARS

LOL 90.19 VL 34.006 GAL 4.57 AZL 89.24 HCA 117.66 SMA 205.00 ECC .29238 INC .7636 vl 30.277

LOP 207.65 yp 21.460 GAP 14.02 AZP 90.35 TAL 20.40 TAp 138.06 RCA 145.06 Apo 264.93 V2 22.928

GP 3,90 ZAL 52.32 ZAP 163.26 ETS 165.42 ZAE 156.77 ETE 9.39 ZAC 94.03 ETC 255.82 CLP 163.71

DLA 19.40 RAt, 146.58 RAD 656T.9 ¥EL 11.942 PTH 2.13 VMp 7.302 DpA .02 RAP 192.69 ECC 1.3494

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2681.51 -26.52 87.78 t6.14 89.83 13 8 56 2281.5 -28.04 79.13

42t9.64 .68 173,09 8.65 61.69 6 58 47 3619.8 -3.11 166.46

2560.20 -29,87 65.60 16.12 91.34 14 37 21 1980.2 -29.36 56.83

5996.38 2.03 155.91 7.90 60.17 8 4 18 3396.4 -1.95 149.39

1285.00 -33.62 42.91 15.85 95.32 16 6 47 1685.0 -32.71 33.85

3684.35 5.40 143.81 5.81 56.19 8 44 14 3264.3 .92 137.58

DIFFERENTIAL COIRECTIONs MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .0342 TRA -,4779 TC3 2.0276 8AU .5770 SGT 1972.3 SGR 655.2 SG3 372.1 ST 201.7 SR 623.5 SS 456.7

ROE -.5000 lIRA -.1191 RCS .1473 FAU .11024 RRT .2517 RRF -.2861 RTF -.8350 CRT -.1384 CRS .8650 CST -.5235

FOE .$222 FRA -.7480 FC3-4.4955 8SP 6SS6 SG8 2078.S RZ3 -.0556 RI3 -.8370 LSA 751.2 MSA 257.5 SSA 88.0

BO[ .5011 BRA .4922 BC3 2.0330 FSP 1110 SG1 1860.0 SG2 631.6 THA 5.32 EL1 624.2 ELI 199.5 ALF 92.86

LAUNCH DATE DEC 22 1984 FLIGHT TIME 166.00 ARRIVAL DATE JUN 6 1985

HELIOCENTRIC C_NIC DISTANCE 385.298 EARTH TO MARS

ML 14T.15 LAL -.00 LOt. 90.19 VL $3.943 GAL 4.66 AZL 89.26 HCA 118.60 SNA 203.64 ECC .28817 INC .7379 vl 30.277

tip 259.28 LAP .65 LOP 208.79 VP 21.392 GAP 13.45 AZP 90.35 TAL 21.04 TAp 139.64 RCA 144.95 APO 262.32 V2 22.959

RC 175.485 GL 5.46 rde 4.06 ZAL 51.33 ZAp 162.46 ET$

PLAN[TOCENTIt I C CONIC

CS 20.998 VHt. 4.582 DLA 19.56 RAL 145.55 RAD 6567.9 VEL

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

90.00 12 15 0 2885.46 -28.32 68.07 14.96 89.68 13 3 8

90.00 5 46 T 4210.52 .38 172.57 7.51 61.69 6 56 17

100.00 13 48 $7 2583.56 -29.87 65.85 14.95 91.21 14 31 41

100.00 6 55 11 3967.65 1.74 155.43 6.75 60.15 8 1 38

110.00 15 23 20 2287.27 -33.83 43.08 14.69 95.22 16 1 27

110.00 7 56 58 3856.71 5.11 143.41 4.65 56.15 8 41 14

DIFFERENTIAL C(:RRECTIONS MIO-COUR$E EXECUTION ACCURACy

TOE .0247 TRA -.4491 TC3 2.0729 BAU .5836 SGT 1991.| SGR 654.4 963 392.2

ROE -.4980 RRA -.1098 RC3 .1632 FAU .11505 RRT ._689 RRF -.3067 RTF -.8383

FOE .5517 FflA -.8350 FC3-4.7447 8SP 6642 S_ 2095.8 R23 -.0597 RI3 -.8406

BOE .4988 BflA .4826 8C3 2.0793 FINe 1176 SG1 1999.7 SG2 627.4 THA 5.62

165.64 ZA( 157.37 ETE 10.13 ZAC 94.19 ETC 255.82 CLP 162.91

11.932 PTH 2.12 VHP 7.122 DpA .08 RAp 192.88 ECC 1.3455

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2285.5 -28.06 79.42

$610.5 -3.41 165.93

1983.6 -29.39 57.08

3387.6 -2.25 148.91

1687.3 -32.74 34.02

$2§6.7 .63 137.19

ORBIT DETERMINATION ACCURACY

ST 190.2 SR 621.6 $9 478.0

CRT -.0936 CR9 .8571C$T -.4960

LSA 759.4 MSA 259.2 SSA 88.3

ELI 622.1 EL2 189.3 ALF 91.81

LAUNCH DATE DEC 22 1964 FLIGHT TIME 168.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 238.95 LAP .62

RC 175.790 GL 5.28

PLANETOCENTRIC CONIC

CS 20.763 VHL 4.559

LNCH AZMTH LMCH TIME

90.00 12 9 28

90.00 5 43 40

100.00 13 43 13

100.00 6 52 34

110.D0 15 18 13

110.00 7 34 2

DISTANCE 388.624 EARTH TO MARS

LOt. 90.19 VL 33.882 6AL 4.74 AZL 89.29 HCA 119.55 SMA 202.36 ECC .28420 INC .7117 VI 30.277

LOP 209.74 VP 21.330 GAP 12.86 AZP 90.35 TAL 21.66 TAp 141.21RCA 144.85 APO 259.87 V2 22.991

GP 4.17 ZAL 50.38 ZAP 161.63 ETS 165.84 ZAE 158.00 ETE 10.95 ZAC 94.35 ETC 255.81CLP 162.09

DLA 19.70 RAL 144.54 RAO 6567.8 VEL 11.923 PTH 2.12 VHp 6.947 DpA .15 RAp 193.05 ECC 1.3420

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM [NJ 2 LAT ZNJ 2 LONG

2888.83 -28.31 88.32 13.83 89.56 12 57 35 2288.6 -28.08 79.66

4202.31 .11 172.11 6.40 81.66 6 53 42 3602.3 -3.67 165.48

2586.41 -29.87 86.06 13.82 91.10 14 26 19 1986.4 -29.40 57.29

3979.96 1.48 155.01 5.64 60.14 7 58 $4 3360.0 -2.51 148.49

2289.13 -33.84 43.23 13.56 95.13 15 58 23 1689.2 -32.76 34.16

3849.98 4.85 143.05 3.54 56.12 8 38 12 3250.0 .37 136.83

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0158 TRA -.4212 TC3 2.1143 BAU .5896 SGT 2008.2 SGR 654.0 SG3 413.4 ST 179.4 SR 619.9 SS 499.5

ROE -.4922 RRA -.1007 RC3 .1801 FAU .12012 RRT .2694 RRF -.3308 RTF -.8413 CRT -.0451 CRS .8495 CST -.4634

FDE .5822 FRA -.9292 FC3-5.0039 BSP 8720 $T_ 2112.0 R23 -.0641 R13 -.8438 LSA 768.1 NSA 261.9 SSA 88.1

BOE .4824 8RA .4331 6C3 2.1220 FSP 1249 SGt 2018.0 SG2 623.0 THA 5.95 ELI 620.0 EL2 179.2 ALF 90.82

LAUNCH DATE OEC 22 1984 FLIGHT TIME 170.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CONIC DISTANCE $91.984

RL 147.15 LAL -.00 LOt. 90.19 VL 33.824 GAL 4.82 AZl,

RP 238.83 LAp .39 LOP 210.69 VP 21.273 GAP 12.32 A ZP

tiC 178.086 GL 5.09 GP 4.31 ZAL 49.46 ZAP 160.79 ET8

PLANETOCENTR|C CONIC

C3 20.583 VHL 4.538 DLA 19.92 RAL 143.56 RAD 6567.8 VEL

LNCH AZMTH LNCH TIN( L-[ TIM( INJ LAT INJ I,J_G INJ

90.00 12 4 12 2891.59 -28.31 88.52 12.73 89.46 12 52 23

90.00 5 41 5 4193.21 -.12 171.71 5.33 81.66 6 51 0

100.00 13 38 7 2588.72 -29.88 86.23 12.72 91.01 14 21 16

100.00 6 49 51 $979.31 1.25 154.64 4.57 60.13 7 56 4

110.00 15 13 24 2290.64 -33.85 43.35 12.47 95.07 15 51 34

110.00 7 31 4 3844.16 4.63 142.75 2.46 56.09 8 35 8

DIFFERENTIAL C(21RECTION9 MID-COURSE EXECUTION ACCURACy

TOE .0103 TRA -.$912 TC3 2.1570 8AU .5964 SGT 2027.0 $GR 654.1 963 435.6

ROE -.4883 RRA -.0916 RC5 .1981FAU .12545 RRT .3082 RRF -.3540 RTF -.8449

FOE .6123 FRA-1.0301 FC3-5.2732 BSP 6724 SG8 2129.9 R23 -.0703 R13 -.8478

BDE .4886 BRA .4018 8C3 2.1861FSP 1322 SGI 2038.0 962 618.9 THA 6.26

EARTH TO MARS

89.32 HCA 120.50 S#4A 201.16 ECC .28045 INC .6849 V1 30.277

90.35 TAL 22.28 TAp 142.78 RCA 144.74 APO 257.57 V2 23.024

166.02 Z/dE 158.65 ETE 11.85 ZAC 94.52 ETC 255.81CLP 161.26

11.915 PTH 2.12 VHp 6.777 DpA .24 RAp 193.22 ECC 1.3389

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2291.6 -28.09 79.86

3595,2 -3.90 185.08

1988.7 -29.42 57.46

3373.5 -2.73 148.1Z

1690.6 -32.78 34.27

3244.2 .15 136.53

ORBIT DETERMINATION ACCURACY

ST 168.6 SR 617.9 8S 520.5

CRT -.0179 CRS .8416 CST -.4464

LSA 777.0 NSA 264.5 SSA 85.7

EL1 617.9 EL2 168.6 ALF 90.30
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAtR4CH OAT( DEC 22 1964 FLIGHT TII4E 172.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 236.31 LAP .56

RC 180.375 ;L 4.90

PLANETOCENTSIC CONIC

C3 20.428 VHL 4.120

LNCM AZ14TH LNCH TIM(

90.00 11 59 19

90.00 5 38 24

100.00 13 33 21

100.00 6 47 2

110.00 15 8 51

110.00 T 28 2

DIFFERENTIAL CC]RRECTION9

TOE .0018 IRA -.3571

ROE -.484R RRA -.0822

FOE .6430 FRA-l.1363

BOE .4849 HA .3762

DISTANCE 395.378 EARTH TO MARS

LOt. 90.19 VL 33.769 GAL 4.90 AZL 89.34 HCA 121.46 SRA 200.03 ECC .27692 XNC .6573 vl 50.2?7

LOP 211.64 Vp 21.222 GAP 11.77 AZP 90.34 TAL 22.88 TAp 144.33 RCA 144.64 APO 255.43 v2 23.056

GP 4.47 ZAL 48.57 ZAp 159.92 ETS 166.18 ZAE 159'34 ETE 12.85 ZkC 94.69 ETC 255.80 CLP 160.41

OLA 19.92 RAL 142.62 RAO 6567.8 VEL 11.908 pTH 2.12 VHp 6.611DPA .33 RAp 193.57 ECC 1.3362

L-I T|ME INJ LAT INJ L(_AG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2893.70 -28.31 98.67 11.67 89.36 12 47 32 2293.7 -28.10 80.02

4189.21 -.$1 171.38 4.30 61.68 6 48 13 3589.2 -4.09 164.74

2590.45 -29.96 68.36 11.66 90.94 14 16 32 1990.5 -29.43 57.59

3967.68 1.06 154.33 3.53 60.12 7 53 10 3387.7 -2.92 147.81

2291.69 -33.86 43.43 11.42 95.02 15 47 2 1691.7 -32.79 34.35

3839.21 4.44 142.49 1.43 56.07 8 32 1 3239.2 -.04 136.27

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TC3 2.1860 BAU .6000 SGT 2037.1 SGR 6S4.8 SG3 458.8 ST 159.9 SR 615.6 SS 541.4

RC3 .2172 FAU .13102 RRT .3313RRF -.3787 RTF -.8466 CRT .0446 CRS .8340 CST -.3993

FC3-S.SS2S BSP 6846 _ 2139.7 R23 -.0743 R13 -.6497 LSA 786.1NSA 269.3 SSA 84.7

BC3 2.1968 FSP 1401 $61 2049.8 ST_ 614.0 THA 6.68 ELI 615.7 EL2 159.7 ALF 89.29

LAUNCH DATE 0(C 22 1964 FLIGHT TIME 174.00 ARRIVAL DATE JUN 14 1965

H(LIOOENTRIC CONIC

RL 147.15 LAL -.00 LOL 90.19 VL

RP 237.98 LAp .53 LOP 212.60 VP

RC 182.651 64. 4.70 GAP 4.62 ZAL

PLAMETOCENTNIC CCNIC

C3 20.280 VHL 4.503 DLA 19.99 RAL 141.70 RAD 6567.8 VEL

LNCH AZIATH LNCH TIME L-I TIN( INJ LAT

90.00 11 54 47 2695.15 -29.31

90.00 5 35 35 4184.27 -.47

100.00 13 28 55 2591.61 -29.88

100.00 6 44 9 3963.04 .90

110.00 15 4 35 2292.31 -33.96

110.00 7 24 58 3835.11 4.29

DIFFERENTIAL CORRECTIONS

TOE -.OOsO TRA -.5417 TC3 2.2154 BAu .6041

ROE -.4814 RRA -.0724 RC3 .2375 FAU .13966

FOE .6742 FRA-1.2488 FC3-5.8424 BSiP 6910

BIDE .4815 MIRA .3493 BC3 2.2280 FSP 1485

DISTANCE 398.798 EARTH TO MARS

33.717 GAL 4.98 AZ1. 89.37 NCA 1_2.41 SNA 198.97 ECC .27360 INC .6293 vl 30.277

21.174 GAP 11.22 AZP 90.34 T/d. 23.46 TAp 145.88 RCA 144.53 APO 253.41 V2 23.089

47.71 ZAp 159.04 ET8 166.33 ZAE 160.05 ETE 13.97 ZAC 94.86 ETC 255.80 CLP 159.55

11.902 PTH 2.11VHP 6.450 OpA .44 RAp 193.51ECC 1.3338

INJ L_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN lNJ 2 LAT INJ 2 LONG

88.78 10.64 69.33 12 43 2 2295.2 -28.10 80.12

171.10 3.30 61.69 6 45 20 3584.3 -4.25 164.46

66.45 10.64 90.89 14 12 6 1991.6 -29.44 57.67

154.08 2.53 60.12 7 50 12 3363.0 -3.08 147.56

43.48 10,40 94.99 15 42 47 1692.3 -32.80 34.40

142.27 .42 56.05 8 28 53 3235.1 -.20 136.06

MID-COURSE (X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2048.2 SGR 656.2 SG3 483.3 ST 151.3 SR 613.3 SS 562.2

RRT .3342RRF -.4047 RTF -.6487 CRT .0904 CRS .8267 CST -.3633

SG8 2130.8 R23 -.0800 R13 -.8522 LSA 795.7 NSA 273.9 SSA 83.6

SG1 2062.6 SG2 609.3 TMA 7.10 EL1 613.4 EL2 150.6 ALF 88.64

LAUNCH DATE DEC 22 1964 FLIGHT TINE 176.00 ARRIVAL DATE JUN 18 1985

HELIOCENTRIC CONIC

RL 147.15 LAL -.OO

RP 257.65 LAP .50

RC 164.919 GL 4.49

PLANETO(ENTRIC CONlC

C3 20.146 VHL 4.489

LNCH AZNTH LNCH TIN(

90.00 11 50 35

90.00 5 32 40

100.00 13 24 47

100.00 6 41 9

110.00 15 0 35

110.00 T 21 51

DIFFERENTIAL CORRECTIONS

TOE -.0080 TRA -,3153

ROE -.4780 RRA -.0622

FOE .7046 FRA-t.3687

t_)E .4781 HA .3214

DISTANCE 402.249 EARTH TO WARS

LOL 90.19 VL 33,667 GAL 5.05 AZL 89.40 HCA 123.37 SMA 197.96 ECC .27048 INC .6006 vl 50.277

LOP 213.56 VP 21.132 GAP 10.68 AZP 90.33 TAL 24.04 TAp 147.41 RCA 144.43 APO 251.52 V2 23.123

GP 4.79 ZAL 46.89 ZAP 158.13 ETS 166.46 ZAE 160.79 ETE 15.21 ZAC 95.04 ETC 255.79 CLP 158.64

OLA 20.05 RAL 140.80 RAO 6567.6 VEL

L-I TIME INJ LAT IRJ LONG INJ

2895.94 -28.31

4180.38 -.60

2592.18 -29.88

3959.37 .78

2292.48 -33.86

3831.63 4.16

TC3 2.2454 BAU .6088

RC3 .2591 FAu .14504

FC3-6.1461 BEP 6909

BC3 2.2603 FSP 1570

11.897 PTH 2.11 VHp 6.295 DPA .57 RAp 193.64 ECC 1.3316

RT ASC INJ AZNTH INJ TIME 1>0 CST TIM INJ 2 LAT INJ 2 LONG

88.84 9.65 89.30 12 38 51 2295.9 -28.11 80.18

170.89 2.33 61.69 6 42 21 3580.4 -4.38 164.25

66.49 9.65 90.87 14 8 0 1992.2 -29.44 57.71

153.88 1.57 60.|2 7 47 9 3359.4 -3.20 147.35

43.49 9.41 94.98 15 38 40 1692.5 -32.80 54.41

142.10 359.46 56.04 8 25 43 3231.8 -.32 135.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2060.9 Sr_q 656.4 SG3 509.0 ST 142.4 SR 610.7 SS 582.4

RRT .3767 RRF -.4318 RTF -.8512 CRT .1135 CRS .8169 CST -.3446

SG8 2163.5 R23 -.0872 R13 -.6551 LSA 805.0 NSA 276.4 SSA 82.6

$61 2077.1 SG2 605.1 THA 7.50 EL1 610.9 ELI 141.4 ALF 88.40

LAUNCH OATE DEC 22 1964 FLIGHT TIME 178.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CCNIC

RL 147.15 LAL -.00

RP 237.31 LAP .47

RC 187.176 GL 4.28

FLAN(TOCENlltlC CONIC

C5 20.031 VHL 4.476

LNCH AZ14TH LNCH TIN(

90.00 11 48 48

90.00 5 29 39

100.00 13 21 0

100.00 6 38 5

110.00 14 56 53

110.00 ? 18 42

DIFFERENTIAL CCRRECTIONS

TOE -.0138 IRA -.2941 TC3 2.2931 BAU .6107

ROE -.4746 NRA -.0516 RC3 .2619 FAU .14944

FOE .7361 FflA-1.4938 FC3-9.4569 2SP 7002

BDE .4748 BRA .2985 BC3 2.2809 FSlP 1664

DISTANCE 405.727 EARTH TO MARS

L(_. 90.19 VL 33.620 GAL 5.12 AZI. 89.43 HCA 124.35 SMA 197.0A ECC .26751 INC .5711 vl 50.277

LOP 214.52 VP 21.094 GA_ 10.15 AZP 90.32 TAL 24.60 TAp 148.93 RCA 144.53 APO 249.75 V2 23.157

GP 4.97 ZAL 46.10 ZAP 157.20 ETS 166.59 ZAE 161.54 ETE 16.61 ZAC 95.22 ETC 255.79 CLP 157.72

OLA 20.08 RAL 139.95 RAD 6567.8 V[L 11.892 PTH 2.11 VHp 6.140 Dpk .71 RAp 193.75 ECC 1.3297

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2896.03 -28.31 88.84 8.70 89.29 12 35 2 2296.0 -28.11 80.19

4177.51 -.6g 170.73 1.40 61.69 6 39 16 3577.5 -4.47 164.09

2592.13 -29. 88 66.49 8.70 90.87 14 4 12 1992.1 -29.44 57.71

3959.65 .69 153.73 .64 60.11 7 44 2 5356.6 -5.50 147.20

2292.18 -33.86 43.47 8.46 95.00 15 35 5 1692.2 -32.80 34.59

3829.39 4.07 141.97 358.53 56.03 8 22 31 3229.4 -.42 135.78

NIO-CouRSE EXECUTION ACCURACY OR61T D(TERNINATION ACCURACY

SGT 2065.1 SER 661.6 SG3 535.8 8T 135.9 SR 608.0 SS 602.6

RRT .4025 RI8 r -.4601 RTF -.8521 CRT .1660 CR9 .8120 CST -.2998

SGB 2168.5 R23 -.0933 R13 -.8566 L9A 815.0 NSA 284.1 SSA 81.2

S_1 2083.8 S;2 600.2 THA 8.02 EL1 608.4 EL2 133.9 ALF 87.TT
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUMCM DATE DEC Mt lIHb4 FLIGHT TIM |80.00 ARRIVAL DATE JUN 20 1985

HELIOCENTRIC CCNIC

RL t4T.SS LAL -.00 LQL 90.19 YL

RP 838.11 LAP .44 LOP 815.48 VP

RC 989.411 GL 4.08 6P 5.15 ZAL

PLAN[•OC[NTRIC C_IC

CS ID.918 VHL 4.464 DLA GO.S0 RAt. 139.18 RAO SSST,8 VEL

LNCH AZNTH iNCH TIRE L-I TIRE |NJ LAT |NJ LONG INJ

90.00 11 43 17 2895.45 -28.31

90.00 S 2S 30 4175.85 -.75

100.00 tS 17 $3 1511.47 -29.88

iOO.OO G }4 SI 3154.84 o82

110_00 14 53 tT tZt)1.41 -33.89

110.00 T 15 31 $887.SS 4.00

DIFFERENTIAL C_RRECTIONS

TOE -.0166 TRA *.2719 TC3 2.2804 BAU .8130

I_ -.4713 RRA -.0404 RCS .3051 FAU .15819

FOE .T868 IrltA-1.SZTZ FCS-G.T8S4 BSP 7030

IN)[ .4T15 IRA .2740 B¢S 8.5000 FSP 1759

DISTANCE 409.250 EARTH TO MARS

$3.5T5 GAL 5.18 AZL 89.46 HCA 125.29 SMA 196.16 ECC .26472 INC .5408 vl 30.277

81.0G0 GAP 9.83 AZP 90.31TAL 25.14 TAp 150.43 RCA 144.23 APO 248.09 v2 23.191

45.35 ZAP 156.25 ET8 166.70 Z/_ 182.32 ETE 18.19 ZAC 95.40 ETC 255.74 CLP 156.78

11.88T PTH 2.11VHP 5.992 OpA .86 RAP 193.85 ECC 1.3280

RT ASC INJ AZM•H INJ •IN[ PO CST •IN INJ 2 LAT INJ 2 LONG

88.80 7.78 89.$2 12 $1 $2 2295.4 -28.10 80.14

170.88 .50 81.69 8 $6 6 3575.6 -4.53 163.98

SG.44 7.78 90.90 14 0 44 1991.5 -29.44 57.66

153.63 359.74 60.11 7 40 51 3354.8 -3.36 147.10

45.41 ?.54 95.03 15 51 38 1691.4 -32.79 34.33

141.88 357.83 58.02 8 19 18 $227.7 -.48 135.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIO_ ACCURACY

SGT 2089.T _ 888.0 SG3 584.0 ST 128.9 SR 805.1 ss 822.6

tiNT .4279 RRF -,4895 RTF -.8533 CRT .1957 CRS .8047 CST -.2728

888 8174.3 R23 -.1010 R13 -.8584 LSA 824.8 MSA 289.4 SSA 79.8

$81 2091.0 $82 595.8 THA 8.54 EL1 605.7 EL2 126.3 ALF 87.50

LAUNCH DATE DEC 22 1904 FLIGHT TIME 182.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CCNIC

RL 14•.15 LAL -.00

RID |SI.64 LAP .41

RC 191.855 8L S.83

PLANETOCENTRIC CONIC

C3 19.85R _ 4.454

LN04 AZNTH LI_N TINS

9O.OO 11 40 9

90.00 5 23 18

100.00 13 14 24

100.00 8 $1 41

110.00 14 SO 18

110.00 • 12 17

DIFFERENTIAL C_RRECTIONS

• DE -.0182 TNA -.2511 TCS £.2934 BAU .8145

RDE -.4879 RRA -.0288 RC3 .3318 FAU .16525

FOE .7972 FRA-I.7874 FC3-T.1248 BSR T04T

BOG .4882 BRA .2528 2C5 2.3173 FSP 1860

DISTANCE 412.757 EARTH •0 MARS

90.19 VL 33.58_GAL 5.25 AZL 89.49 HCA 126.26 SMA 195.SS ECC .26210 INC .5099 Vt 30.277

LOP 218.45 VP 21,030 GAP 9.12 AZ1P 90.30 TAL 25.66 TAP 151.92 RCA 144.13 APO 246.53 v2 23.226

GP 5.34 ZkL 44.$1 ZAp 155.27 ITS 166.80 ZAE 163.11 ETE 19.99 ZAC 95.59 ETC 255.78 CLP 155.82

DLA 20.0t) RAL 158.$2 RAID 8567.8 V[L 11.883 pTH 2.11VHp 5.847 DPA 1.04 RAp 193.93 (CC 1.3264

L-I TII4E INJ LAT INJ LONG INJ RT ASC INJ AZN•H INJ TIME PO CST TIM IHJ 2 LAT INJ Z LONG

2894.15 -28.31 88.71 6.90 89.36 12 28 23 2294.1 -28.10 80.05

4174.76 -.78 270.57 $59.64 61.69 8 $2 50 $574.8 -4.55 163.93

2590.19 -29.88 65.34 8.89 90.95 15 57 35 1990.2 -29.43 57.57

3955.93 .59 153.58 358.87 60.11 T 57 35 3353.9 -3.39 147.05

tZ90.18 -33.85 43.31 6.65 95.09 15 28 28 1690.2 -32.77 34.24

5828.71 S.97 141.83 356.77 58.02 8 16 4 3226.7 -.52 135.82

NID-COURS( EXECUTICH ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2071.8 $6R 671.7 SG3 593.5 ST 122.3 SR 602.1 ss 642.2

RflT .4538 RRF -.5196 RTF -.8541 CRT .2157 CRS .7976 CST -.2523

2177.9 R23 -.1094 ill3 -.8600 LSA 834.8 MSA 294.7 SSA 78.5

SGI 2096.0 SGZ 591.7 THA 9.10 EL1 602.7 EL2 119.5 ALF 87.39

LAUNCH DATE DEC 22 1964 FLIGHT TZM( I84.00 ARRIVAL OATS JUN 24 1965

HELIOCENTRIC r_3NIC

ML 147.15 LAL -.00

RP 256.29 LAp .$8

RC 1MS,ST• GL $.$9

PLAN[•OCENTRIC CONIC

C3 19.755 VHL 4.445

LNCH AZM•H LNCH TIME

SO.DO 11 37 22

90.00 5 19 55

100.00 13 11 $5

100.00 8 28 22

110.00 14 47 25

110.00 • 9 1

DIFFERENTIAL C_RRECTION$

TOE -.0184 TRA -.2514

ROE -.4645 RMA -.0165

FOE .StTI FRA-t.915Z

BOG .4849 BRA .2520

DISTANCE 418.308 EARTH TO MARS

LOt. 90.19 VL $3.491 GAL 5.31 AZL 89.52 HCA 127.23 SNA 194.55 ECC .25963 INC .4780 Vl 30.277

LOP 217.42 VP 21.004 GAP 8.$1 AZP 90,29 TAL 25.17 TAp 153.40 RCA 144.04 APO 245.06 V2 25.2E1

6P 5.54 ZAL 45.91 ZAP 154.27 ITS 166.90 ZAE 163.92 (TE 22.04 ZAC 95.78 ETC 255.77 CLP 154.84

DLA 20.07 RAL 137.55 RAD 8587.8 VEL 11.880 P•H 2.11VHP 5.707 OPA 1.23 RAp 194.00 ECC 1.3251

L-| •IN( |NJ LAT |NJ LONG INJ RT ASC INJ AZM•N INJ TIME PO CST •IN INJ 2 LAT 1NJ 2 LONG

2892.11 -28.31 88.56 6.04 89.44 12 25 34 2292.1 -28.09 79.90

4174.81 -.77 170.58 358.80 61.69 6 29 30 3574.8 -4.55 163.93

2568.27 -29.88 48.20 6.04 91.02 13 54 44 1988.3 -29.4! 57.45

5953.89 .59 153.58 358.04 60.11 7 34 16 3553.9 -3.39 147.05

2288.43 -33.84 43.17 5.78 95.17 15 25 54 1688.4 -32.75 34.11

$828.50 3.98 141.82 355.94 56.02 8 12 48 3226.5 -.53 135.81

MID-COURS£ EXECUTION ACCURACY ORBI• DETERMINATION ACCURACY

TC3 2.3028 BAU .6155 _K,T 2071.7 SGR 679.0 SG3 624.4 ST 115.8 SR 598.9 SS 661.3

RC3 .5592 FAU .17082 RRT .4799 RRF -.5505 RTF -.8547 CRT .2227 CRS .7906 CST -.2420

FC5-7.47?4 BSP 7054 SG8 2180.1R2S -.1188 R13 -.8614 LSA 844.7 MSA 299.8 SSA 77.2

8C3 2.3507 FSP 1967 SGI 2099.3 SG2 587.9 THA 9.71 EL1 599.5 EL2 112.8 ALF 87.44

LAUNCH DATE DEC 22 1964 FLIGHT TIM( 186.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00 LOL 90.19 VL

RP 235.94 LAP .35 LOP 218.39 VP

RC 198.088 GL 3.34 64P 5.78 ZAL

PLAN(TOCENTRIC CA_AIC

C3 19.$82 VIAL 4.435

LN04 A_4•H LNCH TIM(

90.00 11 54 55

90.00 5 16 28

100.00 13 9 5

100.O0 6 24 59

110.00 14 44 50

110.00 7 5 44

DIFFERENTIAL CCRRECTIONS

TOE -.0154 TRA -.2108 TC3 2.$120 OAU .6169

ROE -.4610 RRA -.OO3S RC3 .5884 FAU .17840

FOE .8545 FRA-Z.O732 FC3-7.8471 BSP 6989

BOG .4613 DRA .2109 2C3 2.3444 FSP 2074

DISTANCE 419.880 EARTH TO MARS

33.453 GAL 5.36 AZL 89.55 HCA 128.20 SMA 193.81 ECC .25730 INC .4450 vl 30.277

20.981 GAP 8.1I AZP 90.28 TAt. 26.67 TAp 154.87 RCA 143.95 APO 245.68 V2 23.297

43.24 ZAP 153.24 ITS 168.98 ZAE 164.73 E•E 24.40 ZAC 95.98 (TC 255.77 CLP 153.82

DLA 20.03 RAL 136.61 flAO 6567.8 VEL 11.677 PTH 2.11 VHP 5.571 DPA 1.44 RAp 194.05 ECC 1.3239

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ •INS PO CST TIM INJ 2 LAT INJ 2 LONG

2889.40 -28.31 88.38 5.22 89.54 12 23 4 2289.4 -28.08 79.70

4175.79 -.74 170.83 357.99 61.69 6 26 4 3575.8 -4.52 163.99

2585.73 -29.8T 66.01 5.21 91.12 13 52 11 1985.7 -29.40 57.24

3954.$9 .62 153.62 357.24 60.11 7 30 53 3354.7 -3.36 147.10

2288.20 -33.82 43.00 4.95 95.27 15 22 56 1686.2 -32.73 33.94

3826.99 3.98 141.85 355.14 56.02 8 9 31 3227.0 -.51 135.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMTNATION ACCURACY

SGT 2071.9 8GR 687.9 SG3 657.0 ST 108.4 SR 595.5 SS 679.5

RRT .5053 RRF -.5817 RTF -.8556 CRT .1952 CR6 .7828 CST -.2585

SG8 2183.1 R23 -.1296 R13 -.8855 LSA 854.1 MSA 504.7 SSA 76.0

SG1 2103.3 SG2 584.8 THA 10.33 EL1 595.9 ELI 106.2 ALF 87.90
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JPL TM 33-100 EAI_I'H--MARS TRAJECTORIES (VOL. 1, 1964)
i i

LAUNCH DATE DEC 22 1964 FLIGHT Title 188.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC DISTANCE 423.475 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 YL 35.418 GAL 5.42 AZL 89,59 HCA 129.18 SMA 193.12 ECC .25511 INC .4111 Vl 30.277

RP 235.59 LAF .32 LOP Z19,37 VP 20.963 GAP 7.62 AZP 90.26 TAL 27.14 TAp 156.32 RCA 143.86 Apo 242.39 V2 23.333

RC 198.280 GL 3.09 _p 5.98 ZAL 42.81 ZAP 152.19 ETS 167.06 ZAE 165.54 ETE 27.13 ZAC 96.19 ETC 255.76 CLP 1$2.79

PLANE TOCEMTR ! C CONIC

C3 1D.llD VHL 4.429 DLA |9.98 RAL 138.10 RAD 8567.9 ¥EL 11.874 PTH 2.11 VHp 5.439 OpA 1.67 RAp 194.09 ECC 1.3229

LNCM AZ14TH LNCN TIME L-I TIN( INJ LAT

90.00 11 32 40 2889.99 -28.32

DO.OO S 12 55 4177.88 -.88

tOO.O0 13 9 53 2582.57 -29.87

100.00 6 21 30 3958.32 .67

|10.00 14 42 29 2283.40 -33.81

110.00 • Z 24 3829.17 4.0Z

DIFFERENTIAL CORRECTIONS

104[ -.0031 TDA -.1839 TC5 2.3328 BAU .6217

-.4971 RRA .0106 RC3 .4201 FAU .188dB2

FOE .8744 FRA-2.2456 FCS-R.Z440 BSP 67Z4

DOE .4571 MA .1842 BE3 2.3704 F_P 2172

LAUNCH DATE DEC 22 1964

N(LIOCENTRIC CONIC

RL 147.15 LAL -.00 LGL 90.19 VL

lip 235.24 LAP .29 LOP 220.34 VP

RC 200.480 6L 2.85 GP 6.21 ZAL

PLANETOCENTRIC CONIC

INJ LONG INJ RT 4SC |NJ AZMTH INJ TIN( PO CST TIM IMJ 2 LAT INJ 2 LONG

88.11 4.42 89.66 12 20 $4 2286.0 -28.09 79.45

170.74 357.22 61.69 6 22 53 3577.7 -4.46 164.09

65.78 4.41 91.25 15 49 56 $982.6 -29.38 57.01

153.71 356.46 60.11 7 27 27 5356.3 -3.31 147.19

42.79 4.14 95.39 15 20 33 1683.5 -32.89 33.73

141.91 554.37 56.03 8 6 12 3228.2 -.46 135.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 209_.0 SGR 898.8 S(,5 692.1 ST 98.1 SR 591.4 SS 699.0

RRT .5277 _ -.6131 9TF -.9583 CRT .0475 CRS .7721 CST -.3600

2199.2 R23 -.1428 R15 -.8671 LSA 860.9 NSA 309.3 SSA 73.0

$4;1 2117.2 SG2 583.8 THA 10.88 EL1 591.5 EL2 99.0 ALF 89.54

FLIGHT TINE 190.00 ARRIVAL DATE JUN 30 1969

DISTANCE 427.086 EARTH

33.381 GAL 5.47 AZL 89.62 HCA 130.16 SMA 192.47 ECC .25304 INC

20.948 GAP 7.13 AZP 90.24 TAL 27.59 TAp 197.75 RCA 145.77 APO

42.01 ZAp |51.11 ETS 187.14 ZAIE 166.34 ETE 30.29 ZAC 96.40 [TC

TO MARS

.3761Vl 30.277

241.16 V2 23.369

255.76 CLP 151.75

87.60 3.66 89.82 12 19 4 2281.8 -28.04 79.15

170.89 356.47 61.69 6 18 57 5580.4 -4.37 164.25

65.49 3.64 91.40 15 46 1 1978.7 -29.35 $6.72

153.84 555.72 60.12 7 23 37 3358.8 -5.22 147.32

42.54 3.36 95.54 15 18 27 1660.2 -32.65 33.49

142.00 353.64 56.05 8 2 55 3250.0 -.39 135.79

NID-COUR|IE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2047.9 SGR 712.0 SG5 725.4 ST 99.• SR 588.4 SS 716.7

RRT .5591 I08 r -.6449 flTF -.8332 CRT .2011CRS .7707 CST -.2451

SG8 _167.8 923 -.1319 R13 -.963§ LSA 875.1MSA 514.4 SSA 73.S

Itl;1 L)089.2 Sf_ 579.6 THA 11.93 ELI 588.9 EL2 97.6 ALF 87.99

C3 19.980 VML 4.423 DLA 19.88 RAL 139.42 RAO 6567.8 V(L 11.872 PTH 2.11 VHp 5.311 DPA 1.91 RAP 194.11 ECC 1.3219

LNCH AZMTH LNCN TIN[ L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( too CST TIN INJ 2 LAT INJ 2 LONG

90.00 11 31 2 2881.80 -28.52

90.00 5 9 16 4160.43 -.39

100.00 13 9 2 2379.70 -_J).GG

100.00 6 17 58 311511.77 .76

110.00 14 40 L_S _90.20 -33.79

110.00 6 59 5 3830.03 4.09

DIFFERENTIAL C_RRECTIONS

101[ -.0135 TRA -.1847 TC3 2.298,9 BAU .6121

RD( -.4342 RRA .0244 RC3 .4517 FAU .19471

FOE .9127 FRA-2.404Z FC5-9.8179 BIP 7057

BiDE .4544 lIRA .1863 BC3 2.3406 FSAP 2516

LAUNCM DATE DEC 22 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC DISTANCE 430.718

RL 147.15 LAL -.DO LOL 90.19 VL 33.548 GAL 5.52 AZL 89.66 HCA 131.14 SNA

RP 234.89 LAP .26 LOP 221.32 VP 20.936 GAp 6.85 AZP 90.22 TAL 28.03 TAp

RC 202.R23 GL 2.58 GP 6.46 ZAL 41.44 ZAP 150.00 ET$ 167.21 ZAE 167.13 [TE

PLAN(TOCENTRIC CONIC

C3 19.508 VHL 4.417 OLA 19.78 RAL 134.77 RAD 6567.8 VEL 11.870 PTH 2.11 VHp

LNCH AZNTM LNCH TIN( L-I TIME INJ LAT

90.00 11 29 35 2876.93 -28.32

90.00 S 5 32 4164.05 -.48

100.00 13 3 28 2574.22 -29.85

100o00 6 !4 21 3961.99 .87

110.00 14 36 36 2276.45 -33.76

110.00 6 55 39 3832.54 4.19

DIFFERENTIAL C(3RRECTI(_9

TOE -.0120 TRA -.1723 TC3 2.2865 BAU .6096

ROE -.4506 RRA .0396 RC3 .4866 FAU .20343

FDE .9395 FRA-2.3862 FC5-9.0279 BSP 7027

DOE .4507 BRA .1768 BC3 2.3375 FSP 2445

EARTH TO MARS

191.86 ECC .25110 INC .3403 vl 30.277

159.17 RCA 143.68 APO 240.93 V2 23.405

33.97 ZAC 96.62 ETC 255.75 CLP 150.64

5,187 OpA 2.18 RAp 194.11 ECC 1.5211

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

87.45 2.92 g0.00 12 17 32 2276.9 -28.02 78.79

171.09 335.75 61.69 6 15 16 3584.0 -4.26 164.45

65.15 2.89 91.57 13 46 22 1974.2 -29.32 56.39

154.02 355.90 60.12 7 20 22 3362.0 -3.11 147.50

42.25 2.60 95.71 15 16 33 1676.4 -32.60 33.20

142.14 352.93 56.04 7 59 32 3232.5 -.30 135.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2033.6 SGR 727.6 SG5 762.1 ST 94.8 SR 584.9 SS 734.3

RRT .364| RRF -.6735 RTF -.6518 CRT .1570 CRS .7646 CST -.2750

SG8 2159.8 R23 -.1652 R13 -.8639 LSA 883.4 MSA 318.6 SSA 72.1

681 2081.3 $G2 577.0 THA 12.80 ELI 585.1 EL2 93.6 ALF 88.50

LAUNCH DATE DEC 22 1964 PLIGHT TIM( 194.00 ARRIVAL DATE JUL 4 1965

H(LIC_ENTRIC CONIC DISTANCE 434.368

RL 147.15 LAL -.00 LOL 90.19 VL 33,317 GAL 5.56 AZL 89.70 HCA 132.12 SNA

RP 234.33 LAp .22 LOP 222.31 VP 20.927 GAP 6.19 AZP 90.20 TAL 28.45 TAp

RC 204.770 ret. 2.26 GP 6.72 ZAL 40.89 ZAP 148.85 ETS 167.28 ZAE 167.87 ETE

PLAN(TOC_NTR|C CONIC

C3 19.461 VHL 4,411 DLA 19.66 RAL 154.15 RAO 6567.8 XEL 11,868 PTH 2.11 VHP

EARTH TO MARS

191.28 ECC .24926 INC .3031 vl 30.277

160.57 RCA 143.60 APO 238.96 V2 23.442

38.27 ZAC 96.84 ETC 255.79 CLP 149.52

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT

90.00 11 28 27 2671.34 -28.52

gO.DO 5 1 42 4188.50 -.33

100.00 13 2 11 2569.06 -29.84

IDO.OO 6 10 39 3985.98 1.00

llO.OO 14 37 6 2272.13 -33.73

110.00 6 52 13 3835.70 4.51

DIFFERENTIAL CORRECTIONS

TOE -.0073 TRA -.16Z0 TC3 2.2702 BAU .6062

RDE -.4469 RflA .0358 RE3 .5236 FAU .21247

FOE .9639 FRA-2.7748 FC3-9.4317 B_P 6982

9DE .4469 BRA .1713 BC3 2.5298 FSP 2577

3.067 DpA 2.46 RAp 194.10 ECC 1.3203

INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.04 2.20 90.20 12 16 19 2271.3 -27.99 78.39

171.34 355.05 61.68 6 11 30 3588.5 -4.12 164.70

84.77 2.17 91.77 13 43 0 1969.1 -29.28 56.01

154.24 354.51 60.12 7 16 43 3366.0 -2.98 147.72

41.91 1.87 95.90 15 14 58 1672.1 -32.55 32.88

142.30 352.23 56.06 7 56 9 3255.7 -.18 136.09

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 2015.4 SGR •45.8 SG3 800.1 ST 90.5 8R 581.0 SS 751.6

RRT .6078 RRF -.7036 RTF -.8498 CRT .0g13 CRS .7584 CST -.3219

SG8 2149.0 R23 -.1797 R15 -.8640 LSA 895.3 MSA 322.3 SSA 70.9

SG1 2070.2 SGZ 376.5 THA 1_.76 ELI 581.1 EL2 90.1 ALF 89.17

2549



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE OEC 22 1954 FLIGHT TIN( 196.00 ARRIVAL DATE JUL 6 1985

HELI_ENTRIC CONIC

R_ 147.15 LAL -.00

RP 234.17 LAP .19

8C 208.900 GL 1.99

PLAN(TOCEMTRIC CONIC

CS 19.419 VNL 4.407

LNCH AZMTH LINCH TIRE

80.00 11 27 38

90.00 4 57 45

100.00 13 I 13

100.O0 8 8 52

110.00 14 39 49

!10.00 8 48 4S

DIFFEREMTIAL C.X_MRECTION$

TOE .0033 TRA -.1493 TC3 2.2592 BAU .6045

80( -.4427 RRA .0732 RC3 .5836 FAU .22213

FOE .9809 FRA-2.9756 FC3-9.9031 B_P 6805

BOE .4427 BRA .1663 8C3 2.3285 FSP 2703

OISTANCE 438.036 EARTH TO MARS

LOL 90.19 VL 33.287 GAL 3.61 AZL 89.T4 HCA 133.11 SMA 190.74 ECC .24754 INC .2645 vl 30.277

LOP 223.29 VP 20.922 GAP 5.T3 AZP 90.18 TAL 28.85 TAp 161.96 RCA 143.52 APO 237.95 V2 23.479

GP 8.99 ZAL 40.38 ZAP 147.68 (T8 167.34 ZNE 168.56 ET( 43_29 ZAC 97.07 £TC 255.74 CLP 148.37

OLA 19.52 RAL 138.SS RAD 6587.8 VEL 11.866 PTH 2.10 VHp 4.950 DpA 2.79 RAP 194.07 [CC 1.3196

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH [NJ TIM( PO CST TIM INJ 2 LAT |NJ 2 LONG

2805.04 -26.31 86.58 1.51 90.43 12 15 23 2285.0 -27.95 77.93

4193.77 -.18 171.63 354.38 61.68 6 7 39 3593.8 -3.95 165.00

2563.30 -29.83 64.34 1.47 92.00 13 43 56 1963.3 -29.24 55.59

3970.73 1.18 154.50 353.64 60.13 7 13 3 3370.7 -2.82 147.98

2267.31 -33.70 41.54 1.15 98.12 15 13 36 1667.3 -32.48 32.52

3839.49 4.45 142.50 351.59 56.07 7 52 45 3239.5 -.03 136.29

MID-COURSE EXECUTION ACCURACY ORBIT OET(RNIMATION ACCURACY

SGT 2001.8 SGR 767.0 _3 840.6 3T 86.0 SR 578.6 88 768.6

RRT .8290 RflF -.7349 RTF -.8486 CRT -.0699 CRS .7502 CST -.4279

SGB 2143.7 823 -.1956 R13 -.8653 LSA 903.4 MSA 326.3 SSA 70.0

SGI 2084.2 SG2 578.2 THA 14.73 EL1 576.6 EL2 85.8 ALF 90.61

LAI_ACN DATE DEC 22 1964 FLIGHT TIM( 198.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC C_IAIC

RL 14?.15 LAL -.00 LOt. 90.19 VL

RP 233.80 LAP .18 LOP 224.28 VP

RC 209.011 GL 1.$9 GP 7.28 Z/It.

PLAN(T_ENTRIC C_IC

C3 19.379 VNL 4.402

LNCH AZNTH LNCH TIN(

90.00 11 27 9

90.00 4 53 44

100.00 13 0 32

100.00 8 3 Z

110.OO 14 34 48

110.00 8 45 15

DIFFERENTIAL _RECTIOR9 .

TOE .0040 TRA -.1498 TC3 2.2203 BAU .5962

ROE -.4391 RRA .0909 RC3 .604T FAU .23157

FOE 1.0077 FRA-3.1756 FC-10.3451 9SP 8884

BOE .4391 8RA .1752 BC3 2.3011 FSP 2862

DISTANCE 441.720 EARTH TO MARS

33.259 GAL S.SS AZL 89.78 HCA 134.10 SMA 190.23 ECC .24591 IMC .2248 vl 30.277

20.919 GAP 5.27 AZP 90.16 TAL 29.23 TAp 163.33 RCA 143.45 APO 237.01 v2 23.517

39.90 ZAP 146.48 ETS 16T.40 Z/_ 169.17 (T( 49.10 ZAC 97.31ETC 255.74 CLP 147.19

OLA 19.36 RAL 132.99 RAO 6587.8 V(L 11.864 PTH 2.10 VHp 4.838 OPA 3.13 RAp 194.02 £CC 1.318g

L-| TIME INJ LAT |HJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2857.98 -28.31 86.06 .84 90.69 12 14 47 2258.0 -27.91 77.42

4199.85 .03 171.97 353.74 61.68 6 3 44 3599.8 -3.75 165.34

2558.83 -29.82 63.86 .80 92.25 13 43 9 1956.8 -29.18 55.12

3976.23 1.35 154.80 353.00 60.14 7 9 18 3376.2 -2.63 148.28

2281.92 -33.66 41.13 .48 96.37 15 12 30 1661.9 -32.41 32.11

3843.91 4.62 142.73 350.97 56.09 7 49 19 3243.9 .14 138.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1985.7 SGR 791.1 SG3 880.6 ST 85.5 SR 573.0 83 784.4

RRT .6507 RRF -.T626 RTF -.8432 CRT -.0900 CRS .7471CST -.4510

2118.9 823 -.2123 R13 -.8633 LSA 915.4 MSA 3_g.1 SSA 68.8

361 2038.2 SG2 579.4 THA 16.00 EL1 573.0 EL2 85.1ALF 90.79

LAUNCH DATE OEC 22 1g64 FLIGHT TIME 200.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC DISTANCE 445.421 EARTH TO MARS

RL 147.15 LAL -.O0 LOL 90.19 VL 33.233 GAL 5.68 AZL 89.82 HCA 15§.09 SHA 169.75 (CC .2443T INC .1831 vl

RP 233.44 LAp .13 LOP 225.28 VP 20.920 GAP 4.83 AZP 90.13 TAL 29.59 TAp 164.68 RCA 143.38 APO 236.12 v2

RC 211.104 GL 1.38 GP 7.58 ZAL 39.45 Zkp 145.24 ETS 167.46 ZAE 169.66 ETE 55.76 ZAC 97.56 ETC 255.73 CLP

PLANETOCENTRIC CONIC

C3 19.343 VHL 4.3980LA 19.18 RAL 132.44 RAO 6567.6 VEL 11.863 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 11 26 56 285_.22 -28.30

90.00 4 49 36 4208.72 .26

100.00 13 0 8 ,2549.71 -29.80

100.OO 5 59 6 3982.46 1.56

110.00 14 34 1 2256.00 -33.61

110.00 6 41 43 3648.95 4.81

DIFFERENTIAL CORRECTIONS

TOE .0177 TRA -.1405 TC3 2.2011 8AU .5935

RDE -.4344 RRA .1108 RC3 .6505 FAU .24208

FOE 1.0168 FRA-3.3987 FC-10.83§0 BSP 6661

BDE .4348 BRA ,1789 BC3 2.2952 FSP 2993

30.277

28.555

145.98

2.10 VHp 4.729 DpA 3.50 RAp 193.94 ECC 1.3183

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

85.49 .19 90.97 12 14 27 2250.2 -27.87 78.86

172.36 355.11 61.68 5 59 43 3606.7 -3.53 165.72

63.54 .14 92.53 13 42 38 1949.7 -29.13 54.60

155.14 352.3g 60.14 7 5 29 3382.5 -2.42 148.62

40.67 359.78 96.63 15 11 37 1656.0 -32.33 31.67

143.00 350.36 56.12 7 45 52 3248.9 .33 136.78

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SGT 1945.9 SGR 819.2 SG3 924.8 ST 85.3 SR 568.1 ss 797.9

RRT .6683 RRF -.7892 RTF -.8409 CRT -.3030 CRS .7383 CST -.5737

SGB 2111.3 R23 -.22g6 R13 -,8647 LSA 922.6 MSA 332.8 SSA 67.9

SG1 2028.8 SG2 584.5 THA 17.18 EL1 568.7 ELI 81.2 ALF 92.66

LAUNCH DATE DEC 22 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CONIC DISTANCE 449.137 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 33.207 GAL 5.72 AZL 89.86 HCA 136.09 SMA 189.30 ECC .24293 |NC .1401 V1

RP 233.07 LAp .10 LOP 226.27 VP 20.923 GAp 4.39 AZP 90.10 TAt. 29.93 TAp 166.02 RCA 143.31 APO 235.28 V2

RC 213.179 GL 1.05 GP 7.90 ZAL 39.02 Zkp 143.97 ETS 167.53 ZNE 170.01 ETE 63.21 ZAC 97.81 ETC 255.73 CLP

PLANETOCENTRZC CONIC

C3 19.308 VHL 4.394 DLA 16.98 RAL 131.93 RAD 6567.8 VEL 11.861 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 11 27 3 2941.69 -28.29

90.00 4 45 23 4214.39 .50

100.00 13 0 2 2541.88 -29.77

100.O0 5 55 6 3989.44 1.80

110.00 14 33 29 2249.47 -33.56

110.00 6 56 7 3854.61 5.03

DIFFERENTIAL C_RECTIONS

TDE .0200 TRA -.1463 TC3 2.1499 BAU .5834

RDE -.4303 RRA .1308 RC3 .697_ FAU .25211

FOE 1.0394 FRA-5.6129 FC-11.3043 BSP 6714

BDE .4310 BRA .1963 8C3 2.2601 FSP 3164

30.277

23.593

144.74

2.10 VHP 4.624 DpA 3.89 RAp 193.86 ECC 1.3178

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.87 359.56 91.29 12 14 25 2241.7 -27.81 76.24

172.78 352.52 61.69 5 55 37 3614.4 -3.29 166.15

62.TS 35g.50 92.83 13 42 24 1941.g -29.06 $4.02

155.53 351.80 60.16 7 I 35 3389.4 -2.19 149.01

40.17 359.12 96.92 15 10 5g 1649.5 -32.24 31.18

143.30 349.Tg $6.14 7 42 22 3254.6 .55 137.08

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT lg00.3 $GR 850.3 SG3 967.3 ST 86.9 SR 564.3 SS 814.7

RRT .6847 RRF -.8136 RTF -.8333 CRT -.3435 CRS .7362 CST -.6141

SGB 2081.8 R23 -.2487 R13 -.8624 LSA 934.6 MSA 334.4 SSA 66.g

SGI lg96.5 $62 589.8 THA 18.73 EL1 565.1 EL2 81.5 ALF 93.0g
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 22 1964
FLIGHT T]NE 204.00 ARRIVAL OATE JUL 14 1965

t44[LIOCEMTRIC CONIC DISTANCE 452.888 EARTH TO MARS

RL 14T.13 LAL -.00 L04. 90,19 VL 35,184 GAL 5.75 AZL 05.90 HCA 137.09 SMA 188.87 ECC .24157 INC .0951 vl 30.277

ESE.TO LAP .0? LOP 22T.27 VP 20.928 GAP 3.98 AZlP SO.OT TAL 30.28 TAp 18?.34 RCA 143.25 AlSO 234.50 V2 25.631

MC 215.836 GL .72 GP 8.24 ZAL 39.63 ZAP 142.67 (TS ll7.59 ZN[ 170.17 ET( 71.32 ZAC 98.08 ETC 255.72 CLP 143.46

PL AN( TOCENTR I C CONIC

C3 19.RTS VHL 4.390 DLA 18.75 RAL 131.44 RAO 1597.8 VI[L 11.860 PTH Z.10 VHp 4.523 DpA 4.30 RAp 193.75 (CC 1.3172

LNCN AZ14TH LNCH TIN( L-I T|M( INJ LAT INJ LONG IMJ RT ASC INJ AZl4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

SO.D0 11 2T 28 2032.43 -28.ET 84.19 556.95 91.63 IP 14 40 2232.4 -27.T5 75.57

90.00 4 41 3 4821.95 .70 173.25 351.94 81.69 5 51 26 3622.9 -3.01 166.62

1OO.O0 13 O lP 8333.3T -29.74 _.12 358.88 93.18 13 42 25 1933.4 -28.98 53.40

100.00 5 51 0 30107.14 2.06 155.95 55|,22 80.17 G 57 37 3397.1 -1.93 149.43

110.00 14 33 13 EP4E.38 -33.50 59.U 358.4T 97.24 15 10 35 I842.4 -32.13 30.66

110.00 6 34 _8 3040.90 5.27 143.63 349.P3 58.18 7 38 50 3260.9 .79 137.40

DIFFERENTIAL C(:RRECTION$ NIO-COURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .ORR9 TMA -.1496 TC3 2.1047 RAU .5TSE SET 1880.0 SrAt 895.5 $4;3 1012.5 ST 91.E SR 559.8 SS 829.1

ROE -.4860 RRA .1SEE RC3 .7475 FAU .26279 RRT .6975 REF -.8363 RTF -.9263 CRT -.4656 CRS .7316 CST -.8859

FOE 1.O512 FRA-3.8416 FC-11.8031 R9P (d_24 _ _04LO.D 223 -._l_R2 R13 -.8617 LSA 944.5 MSA 338.3 SSA 66.0

ROE .4ETO IRA .213T RC3 2.2336 FSP 3325 981 1971.0 _ 598.8 THA 20.55 EL1 561.5 EL2 80.5 ALF 94.43

LAUNCH OAT( DEC 22 1084 FL|GHT T|NE L_.O0 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC C(_4IC DISTANCE 456.614 EARTH TO MARS

RL 147.13 LAL -.00 LOL 90.19 VL 33.161GAL 5.78 AZL 89.95 HCA 139.09 Sl4A 188.48 ECC .24028 INC .0483 vl 30.277

RP 252.$9 LAP .03 LOP 920.27 VIP 20.937 GAP 3.54 AZlP 90.04 TAL 30.56 TAp 168.65 RCA 143.19 APO 233.76 V2 23.670

RC 21T.ZTS GL .37 _P 8.59 2AL 50.26 ZAIP 141.33 ET6 187.65 ZJ_ 170.|3 ETE 79.60 ZAC 98.36 ETC 255.72 CLP 142.15

PL_kI[TOCENTRIC CONIC

C3 19.243 Vt4L 4.387 DLA 18.51 R&L 130.97 RAO 6SGT.9 V1EL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ L_

90.00 11 98 10 29_.40 -29.25 93.46

90.00 4 36 38 4932.10 1.0t t73.77

100.00 13 D _9 9524.14 -_9.TO 61.44

100.00 5 46 49 4009.59 2.34 156.41

110.O0 14 33 10 P_34.GT -33.43 39.03

110.00 8 30 4T _UST.82 5.53 143.99

DIFFERENTIAL CORRECTION8

10( .038T TRA -.1SST TC3 2.0531 2AU .56TO

RD( -.4911 RRA .1758 RC3 .8013 FAU .273TI

FOE 1.0589 flA-4.0796 FC-12.318_ BIP 6531

BiD( .4221J BRA .9348 RC3 2.9040 F3iP 5492

11.859 pTH 2.10 VHp 4.425 OPA 4.75 RAp 193.62 ECC 1.3167

|NJ RT A_ INJ AZI4TH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

359.35 91.99 12 15 12 _22.4 -27.68 74.84

351.58 61.70 5 47 10 3632.1 -2.TZ I87.14

358.27 93.52 13 42 43 1924.1 -28.90 52.73

350.S8 60.19 6 53 35 3405.8 -1.64 149.89

3ST,14 97.59 15 10 25 1634.7 -52.02 30.06

348.70 56.21 7 35 15 3287.8 1.05 137.76

ORBIT DETERMINATION ACCURACY

ST 98.1SR 355.2 88 842.8

CRT -.5780 CR8 .72T0 CST -.7442

LSA 953.8 MSA 338.0 $SA 65.1

EL1 558.1 EL2 79.8 ALF 95.93

NID-¢OURSE EXECUTION ACCURACY

S&T 1814.7 M4t 924.9 SG3 1059.1

RRT .TO70 RM r -.95T2 RTF -.8177

$68 2030.8 R_ °.2878 R13 -.8611

SGI 1943.1 _ 610.9 THA 22.12

LAUNCH DATE DEC 22 1984 FLIGHT TIR_ 208.00 ARRIVAL DATE JUL 18 1995

HELIOCENTRIC CONIC OISTANC[ 480.375 EARTH TO MARS

RL 147,15 LAL -.DO LOt- 90.19 VL 33.140 GAL 5.81 AZL 90.00 HCA 159.09 SNA 188.10 [CC .23907 INC .DOOO Vl 30.277

RP 231.95 LAp .00 LOP 229.28 rIP 20.947 SAP 5.13 AZP 90.00 TAL 30.64 TAp 169.94 RCA 143.13 APO 233.07 VZ 23.709

RC 219.295 6L .00 GP 8.97 ZAL 37.92 ZAP I39.98 ET3 16T.72 ZA( 169.86 ETE 88.27 ZAC 98.65 ETC 255.72 CLP 140.81
PLAN_TOCENTRIC CONIC

C3 1R.212 VHL 4.383 DLA 18.25 9AL 130.52 RAD 8567.9 V[L 11.857 PTH 2.I0 VHP 4.532 DpA 5.23 RAp 193.47 ECC 1.3162

LNCH AZI4TH LNCN 7114( L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 11 29 S 2811.59 -29.22 82.87 357.76 92.39 |2 18 1 22|1.8 -27.59 74.06

90.00 4 32 5 4242.15 1.40

100.00 13 1 23 2514.19 -29.66

100.00 5 42 33 4014.T8 2.66

110.00 14 33 23 2228.34 -33.35

110.00 8 2T 2 3875.39 5.81

DIFFERENTIAL C(:IRECTION6

TOE .049S TRA -.1651 TC3 1.9952 BAU .SIT9

ROE -.413R RRA .2004 RC3 .8586 FAU .28500

FOE 1.0602 FRA-4.3241 FC-12.942T BSkO 6426

BO[ .4188 BRA .2597 BC3 2.1721 FSP 3663

174.33 350.85 61.71 5 42 47 3642.2 -2.39 157.70

80.TO 557.67 93.9I 13 43 17 1914.2 -28.80 52.00

156.92 350.15 60.21 6 49 27 3414.8 -1.33 150.40

38.39 357.22 97.96 15 10 29 1626.3 -31.90 29.47

144.39 348.19 56.26 7 31 37 3275.4 1.34 138.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1794.9 SGR 968.6 SG3 1106.8 ST 107.8 SR 550.4 SS 855.3

flRT .7129 RRF -.9780 flTF -.8072 CRT -.6689 CRS .7228 CST -.7872

SG8 2013.5 R23 -,3070 R13 -.8609 LSA 962.6 MSA 339.4 SSA 64.3

SEt 1913.3 $62 626.8 THA 24.12 EL1 555.1 EL2 79.3 ALF 97.61

LAUNCH DATE DEC 22 1984 FLI6HT TIME 210.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 464.149 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 33.120 GAL 5.83 AZL 90.05 HCA 140.10 SNA 187.75 ECC .23792 INC .0504 Vl 30.277

RP 231.57 LAP -.03 LOP 930.29 V1P 20.960 GAP 2.72 AZIP 89.96 TAL 31.11 TAP 171.21RCA 143.08 APO 232.42 V2 23.746

tiC 221.2tl7 G.L -.39 r_P 9.36 ZAL 37.60 ZAP 138.35 ET6 167.79 ZA( 169.37 ETE 96.37 ZAC 98.95 ETC 253.71 CLP 139.43

PLAN(TOCENTRIC CONIC

C3 19.189 _q. 4.380 DLA 17.96 RAL 130.10 RAO 8587.8 VEL 11.658 PTH 2.10 VHp 4.242 DpA 5.74 RAp 193.30 (CC 1.3157

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH |NJ TIME PO CST TIN [NJ 2 LAT ZNJ 2 LONG

90.00 11 30 27 9799.98 -28.19 81.82 357.19 92.81 12 17 7 2200.0 -27.50 73.22

90.00 4 2T 25 4252.90 1.75

100.00 13 2 23 2503.47 -29.61

100.00 S 38 10 4024.74 2.99

110.00 14 33 30 9217.36 -33.27

110.00 8 23 12 3083.62 6.13

DIFFERENTIAL CCNRECTION6

TOE .0609 TRA -.1774 TC3 1.9306 BAU .3484

ROE -.4103 RItA .2268 RC3 .9|96 FAU .29646

FOE 1.0374 FRA-4.STG5 FC-13.3803 RIP 6315

BOE .4148 BRA .2879 9C3 2.I384 FSP 3839

174.94 350.33 61.73 5 38 18 3652.9 -2.04 168.31

59.91 357.09 94.32 13 44 7 1903.5 -28.69 51.23

157.47 349.64 60.24 G 43 15 3424.7 -.99 150.94

37.71 356.61 98.35 15 10 47 1617.4 -31.76 28.80

144.82 347.70 56.30 7 27 56 3283.6 1.66 138.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

SGT 1710.5 Sr_q 1017.0 563 1155.8 ST 119.5 _ 545.4 SS 867.5

RRT .7148R_ -.9930 RTF -.7944 CRT -.7424 CRS .7186 CST -.8152

S6B 1990.0 R23 -.3250 R13 -.8612 LSA 971.7 NSA 340.5 9SA 63.4

$61 1002.0 SG2 646.4 THA 26.37 EL1 552.7 EL2 79.0 ALF 99.43
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 22 |964 FLIGHT T|NE 212.00 ARRIVAL DATE JUL 22 1985

HELIOCENTR|C CONIC

RL 147.15 LAL -.00

RP 231.20 LAp -.06

RC 223.281GL -.78

PLANETOCENTRIC COtlIC

C3 19.151VNL 4.376

LNCH AZMTN LNCH TINE

90.00 11 32 1

90.00 4 22 38

100.00 13 5 40

100.00 5 33 40

110.00 14 34 52

11o.oo 6 19 18
DIFFERENTIAL CCRRECTION8

TOE .0729 TRA -.1938

ROE -.4042 RRA .2549

FOE 1.0477 FRA-4.8_A2

BOE .4108 ORA .3200

DISTANCE 467.936 EARTH TO MARS

LOt. g0.1g VL 33.102 GAL 5.85 AZL 90.10 HCA 141.11 SMA 187.42 ECC .23684 [NC .1028 VI S0.277

LOP 231.30 VP 20.978 GAF 2.32 AZP 89.92 TAL 31.35 TAp 172.47 RCA 143.03 APO 231.81 v2 23.788

GP g.78 ZAL 37.32 ZAP 137.10 ETS 167.87 ZAE 168.65 ETE 103.81 ZAC 99.27 ETC 255.71CLP 138.02

DLA 17.65 RAL 129.70 RAO 6567.8 VEL 11.855 PTH 2.10 VHp 4.156 DpA 8.28 RAP 193.12 ECC 1.3152

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH ZNJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2787.54 -28.14 80.92 356.62 93.26 12 18 29 2187.5 -27.39 72.33

4264.70 2.13 178.59 349.83 61.76 5 33 43 3664.7 -1.67 168.96

2491.99 -29.55 59.06 336.31 94.76 13 45 12 1892.0 -28.57 50.59

4035.48 3.36 158.06 349.15 60.28 6 40 56 5435.5 -.65 151.55

2207.71 -53.17 36.97 356.01 98.78 15 11 20 1607.7 -31.60 28.09

3892.52 6.46 145.29 347.23 56.36 7 24 11 3292.5 2.00 139.05

MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TCS 1.8590 BAU .3388 _T 1651.4 SGR 1070.1 SG3 1205.3 ST 133.7 SR 540.2 SS 878.5

RC3 .9845 FAU .30810 RRT .7121RRF -.9080 RTF -.7786 CRT -.7985 CRS .7148 CST -.8521

FC-13.9279 BSP 6202 Sr,_ 1967.8 RZ3 -.3409 R13 -.8624 LSA 900.3 MSA 341.5 SSA 82.6

9CS 2.1036 FSP 4016 SG1 1850.0 802 670.7 THA 28.92 EL1 350.9 EL2 78.9 ALF 101.42

LAUNCH DATE OEC 22 1984 FLIGHT TIN( 214.00 ARRIVAL DATE JUL 24 1985

HI[LIOCENTRIC C(_I¢

flL 147.15 LAL -.00

RP 230.82 LAP -.10

RC Z25.24T GL -1.20

PLANETOCENTRIC CQNIC

CS 19.121VHL 4.$73

LNCH*AZMTH LNCH TIM(

90.00 11 33 54

90.00 4 17 45

100.00 15 5 14

100.00 3 29 4

110.00 14 35 28

110.00 6 15 19

OIFFERENTIAL CCRRECTIONS

TOE .0856 TRA -.2151

RDE -.5977 RRA .2847

FOE 1.0516 FRA-5.0_4

BIDE .4068 BRA .3536

DISTANCE 471,737 EARTH TO MARS

LOL 90.19 VL 33.084 6AL 5.87 AZL 90.16 HCA 142.13 SMA 187.12 ECC .23382 INC .1387 Vl 30.277

LOP 232.32 VP 20.993 GAP 1.93 AZP 89.87 TAL 31.58 TAP 173.71 RCA 142.99 APO 231.24 V2 23.827

f,p 10.21 zAL 37.06 ZAP 135.62 ETS 167.95 ZAE 167.74 ET[ 110.44 ZAC 99.60 ETC 255.70 CLP 136.57

DLA 17.31 RAL 129.32 RAD 6567.8 VEL 11.853 PTH 2.10 VHP 4.074 DPA 6.86 RAP 192.91 ECC 1.3147

L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2774.25 -28.09 79.93 356.07 93.75 12 20 8 2174.3 -27.27 71.38

4277.24 2.53 176.29 349.35 61.79 5 29 1 3677.2 -1.28 169.66

2479.89 -29.47 58.16 355.95 95.24 13 46 34 1879.7 -28.43 49.55

4047.03 3.74 158.69 346.68 60.32 6 36 31 3447.0 -.23 152.17

2197.35 -33.06 38.18 335.41 99.23 15 12 6 1597.3 -31.43 27.33

3902.14 6.82 145.80 346.77 36.42 7 20 21 3302.1 2.36 139.56

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7801 6Au .5288 SGT 1588.0 SGR 1128.4 SG3 1255.8 ST 149.9 SR 534.8 SS 689.1

RC3 1.0536 FAU .31990 RRT .7041 RRF -.9213 RTF -.7391 CRT -.8413 CRS .7114 CST -.6402

FC-14.4842 BSP 6097 $GB 1948.1 R23 -.3534 R13 -.8650 LSA 986.9 MSA 342.3 SSA 61.7

8C3 E.0685 FSP 4197 SGI 1818.0 SG2 699.8 THA 31.84 EL1 549.8 (L2 78.8 ALF 103.56

LAUNCH DATE DEC 22 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.OO

RP 230.43 LAp -.13

RC 227.195 GL -1.64

PLANETOCENTRIC CONIC

C3 19.091VHL 4.369

LNCH AZNTH LNCH TIME

90.00 11 36 3

90.00 4 12 40

100.00 13 7 5

100.00 5 24 20

110.00 14 36 40

110.00 G 11 14

DIFFERENTIAL CORRECTIONS

TOE .0989 TRA -.2564

ROE -.5905 RRA .3165

FOE 1.OOTS FRA-S.S678

90E .4028 BRA .3950

DISTANCE 475.550 EARTH TO MARS

LOt. 90.19 VL 33.088 GAL 5.89 AZL 90.22 HCA 143.15 SMA 186.83 ECC .23486 INC .2177 vl 30.277

LOP 233.34 VP 21.012 GAP 1.55 AZP 89.83 TAL 31.79 TAp 174.94 RCA 142.95 APO 230.71 V2 23.867

GP 10.67 ZAL 36.63 ZAP 134.10 ETS 168.04 ZAE 166.65 ETE 116.23 ZAC 99.95 ETC 255.70 CLP 135.09

DLA 16.94 RAL 128.95 RAD 6567.8 VEL 11.852 PTH 2.10 VHp 3.996 DpA 7.47 RAP 192.69 ECC 1.3142

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2760.08 -28.02 78.92 355.52 94.26 12 22 3 2160.1 -27.14 70.36

4290.67 2.96 177.04 346.89 61.83 5 24 10 3690.7 -.83 170.41

2466.55 -29.39 57.19 355_38 95.74 13 48 11 1666.6 -28.28 48.56

4059.42 4.16 159.36 348.22 60.37 6 31 59 3459.4 .19 152.85

2186.25 -32.93 35.34 354.82 99.72 15 13 6 1586.3 -31.24 26.52

3912.49 7.21 146.35 348.34 56.50 7 16 26 3312.5 2.76 140.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6955 BAU .5192 SGT 1520.4 8GR 1191.7 SG3 1306.6 ST 168.0 SR 529.1 SS 898.6

RC3 1.1269 FAU .33174 RflT .6900 RRF -.9330 RTF -.7349 CRT -.8742 CRS .7082 CST -.5424

FC-15.0438 8SP 5998 _ 1931.8 R23 -.3608 R13 -.8696 LSA 997.1 NSA 343.1 SSA 60.7

6C3 2.0341 FSP 4381 SG1 1787.0 SG2 733.9 THA 35.19 ELI 549.6 EL2 78.5 ALF 105.84

LAU_iCH DATE DEC 22 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 250.05 LAp -.16

RC 229.120 GL -2.10

PLANETOCENTRIC CONIC

C3 19.060 VHL 4.366

LNCH AZI4TH LNCH TIME

90.00 11 58 31

90.00 4 7 27

100.00 13 g 12

100.00 5 19 27

110.00 14 58 6

110.00 6 7 2

DIFFERENTIAL CORRECTIONS

TO( .1126 TflA -.2637

ROE -.3825 RRA .3504

FOE .9735 FRA-5.6403

BOE .3987 8RA .4386

DISTANCE 479.376 EARTH TO MARS

LOt. 90.19 VL 33.052 GAL 5.90 AZL 90.28 HCA 144.17 SMA 186.56 ECC .23395 INC .2792 V1 30.277

LOP 234.36 VP 21.034 GAP 1.18 AZP 89.77 TAt. 31.98 TAp 176.15 RCA 142.92 APO 230.21 V2 23.907

GP 11.16 ZAL 36.63 ZAP 132.55 ETS 168.14 ZAE 165.41 ETE 121.22 ZAC 100.32 ETC 255.70 CLP 133.57

DLA 16.55 RAL 129.61 RAO 6567.6 VEb 11.851 PTH 2.10 VHP 3.922 DpA 8.12 RAp 192.45 ECC 1.3137

L-[ TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2744.98 -27.94 77.62 354.98 94.80 12 24 16 2145.0 -26.98 69.28

4305.02 3.42 177.84 348.44 61.87 5 19 12 3705.0 -.36 171.21

2452.53 -29.29 56.16 354.83 96.27 13 50 5 1852.5 -28.11 47.55

4072.69 4.61 160.11 347.79 60.43 6 27 20 3472.7 .64 153.57

2174.37 -32.79 34.44 354.24 100.23 15 14 21 1574.4 -31.04 25.66

3923.62 7.63 146.94 345.93 56.58 7 12 26 3323.6 3.18 140.68

MIO-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5990 OAU .5103 SGT 1450.2 8GR 1260.6 SG3 1357.9 ST 187.9 SR 523.1 SS 907.2

RC3 1.2050 FAU .34365 RRT .6685 RRF -.9431 RTF -.7046 CRT -.8994 CRS .7052 CST -.8400

FC-15.6086 BSP 5910 SG8 1921.5 R23 -.3613 R13 -.8768 LSA 1005.0 NSA 344.1 SSA 59.8

BC3 2.0027 FSP 4564 SG1 1759.2 SG2 772.8 THA 39.06 EL1 550.3 ELI 78.1 ALF 108.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUMCH DATE DEC 22 1964

HELtOCENYRIC CQN IC

RL 147.15 LAL -.00

RP 229.87 LAP -.20

RC 231.027 GL -2.60

PLAN[TOCENTNIC CONIC

C5 19.030 VHL 4.382

LNCH AZNTH LNCH TIN(

90.00 11 41 17

90.00 4 2 4

100.OO 13 11 37

1OO.OO S 14 25

110.00 14 39 48

110.00 8 2 45

FLIGHT TIME 220.00

DISTANCE 493.214

LOL 90.19 VL 33.038 GAL 5.91 AZL 90.34 HCA 145.20 SHA

LOP 235.38 VP 21.057 GAP .81 AZP 89.72 TAL 32.14 TAp

GP 11.88 ZAL 36.46 ZAP 130.95 (TS 168.26 ZAE 164.04 ETE

OLA 16.12 RAL 128.28 RAO 6587.6 VEL 11.850 PTH 2.10 VHP

L-I TIN( INJ LAT INJ LON6 |NJ RT ASC INJ AZNTH INJ TIM(

2728.91 -27.84 76.65 354.44 95.38 12 26 46

4320.34 3.91 178.70 $46.02 61.93 5 14 4

2437.3R -29.17 55.06 354.28 96.84 13 52 15

4086.09 5.06 180.99 $47.37 60.50 6 22 31

2181.87 -32.64 35.48 353.65 100.78 15 15 50

3935.57 8.08 147.58 345.53 58.67 7 8 18

ARRIVAL DATE JUL 30 1965

EARTH TO MARS

186.51ECC .23309 INC .5443 Vl 30.277

177.34 RCA 142.88 APO 229.74 V2 23.848

125.50 ZAC 100.70 ETC 255.70 CLP 132.01

DIFFERENTIAL CCNRECTION$ HID-COURS(EX(CUTION ACCuRACy

TOE .1254 TRA -.L_951TC3 1.4980 BAU .SDZG SGT 1377.8 SGR 1335.4 SGS 1409.4

ROE -.3737 RttA .384MD RC5 1.2881FAU .35555 RRT .RSOt Rt_ -.9529 RTF -.6664

FOE .9311 FR4-5.9183 FC-IG.1751BSP 5651 _ 1918.8 RL_ -.3523 RIS -.8876

ROE .3945 MA .41_4 RC3 1.9757 FSP 4749 SGI 173G.8 SG2 815.7 THA 43.60

LAUNCH DATE DEC 22 1964 FLIGHT TIN( 222.00

14(LIOCENTRIC CONIC OISTAHCE 487.064

RL 147.13 LAL -.00 LOL 90.19 VL 33.024 GAL 5.92 AZL 90.41 HOk 146.22 SMA 188.06 ECC .25228

RP 229.28 LAp -.25 LOP 23R.41 rIP 21.O82 GAP .45 AZP 89.66 TAL 32.29 TAp 178.52 RCA 142.86

tic 232.913 GL -3.11 r,4e 12.22 ZAL 36.32 ZAP 129.32 ET9 168.38 Z_E 162.55 ETE 129.17 ZAC 101.11

PLAN[TOCENTRIC CONIC

C3 19.000 VHL 4.359 DLA IS.GG RAL 127.97 RAID 8567.8 VIEL 11.848 pTH 2.10 VHp 3.787 DpA 9.52

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ A_4TH INJ TIN( PO CST TIN

90.00 11 44 21 2711.82 -27.73 75.42 353.90 95.99 12 29 35 2111.8

90.00 3 56 29 4338.69 4.44 179.1_ 347.60 62.00 5 8 46 3736.7

IOD.OO 13 14 ZO 2421.fds -Z9.04 53.90 355.72 97.44 13 54 41 1821.7

100.00 5 9 12 4102.08 5.59 $61.74 346.9? 60.59 6 17 34 3502.1

110.OO 14 41 46 2248.10 -32.48 32.46 353.07 101.36 15 17 34 1548.1

110.O0 5 88 18 3948.40 8.56 148.26 345.25 56.78 7 4 4 3348.4

DIFFERENTIAL CORRECTIONS HID-COUflU[ EvI:CUTION ACCURACY

TOE .1404 TRA -.3309 TC3 1.5874 BAU .4964 SGT 1304.2 SrAt 1415.8 $G3 1460.1

ROE -.$638 lIMA .4251RC$ 1.3781 FAU .36725 RRT .5968 IIRF -.9594 RTF -.6177

FOE .8759 FRA-9.1R17 FC-18.7336 99P 5828 $¢,8 1925.0 R23 -.3512 R13 -.9023

BIDE .3899 MA .5367 BC5 1.9541 F_P 4933 S_1 1721.6 $G2 861.2 THA 48.93

3.853 OpA 8.80 RAp 192.19 ECC 1.3132

11'0 CST TIN INJ 2 LAT INJ 2 LONG

2126.9 -26.81 68.14

3720.3 .13 172.07

1837.6 -27.92 45.48

3486.9 1.12 154.55

1561.7 -30.81 24.74

3335.6 3.64 141.50

ORBIT DETERMINATION ACCURACY

ST 209.1SR 515.9 SS 915.4

CRT -.9190 CR$ .7030 CST -.8347

LSA 10|$.1NSA 345.1 SSA 58.7

EL1 552.S ELI 77.2 ALF 110.82

ARRIVAL DATE AUG 1 IRSS

EARTH TO MARS

INC .4125 vl 30.277

APO 229.30 V2 23.988

ETC 255.70 CLP 250.42

RAP 191.92 [CC 1.5127

INJ 2 LAT INJ 2 LONG

-26.61 66.93

• 66 172.98

-27.70 45.35

1.63 155.19

-30.55 23.76

4.13 141.98

ORBIT DETERMINATION ACCURACY

ST 231.8 SR 510.2 SS 922.4

CRT -.9346 CRS .7007 CST -.8267

LSA 1020.4 MSA 346.6 SSA 57.6

EL1 555.2 ELI 75.7 ALF 113.47

LAUNCH DATE DEC 22 1964

HELIOCENTRIC CONIC

NL 14T.15 LAL -.00

RP 228.89 LAP -.28

RC 234.778 GL -_.S6

PLAN[TOCENTRIC CONIC

C3 18.971 VHL 4.356

LNCH AZI4TH LNCH TIN(

90.00 11 47 45

90.00 3 50 43

100.O0 13 17 21

100.00 5 3 48

110.00 14 43 59

110.00 5 53 39

FLIGHT TIN( 224.00 ARRIVAL DATE AUG 3 1965

DISTANCE 490.925

LOt. 90.19 VL 55.012 ;AL 5.95 AZL 90.49 HCA 147.26 SHA

LOP 237.45 VP 21.109 GAP .10 AZP 89.59 TAL 32.43 TAp

GP 12.79 ZAL 36.20 ZAP 127.65 ETS IS6.51 Zk( 160.96 [TE

EARTH

185.86 ECC .23151 INC

179.68 RCA 142.84 APO

152.31 ZAC 101.54 ETC

TO MARS

.4856 VI 30.277

228.89 V2 24.029

255.70 CLP 128.78

DLA 15.17 RAL 127.6T RAO 6567.8 VEL 11.847 PTH 2.10 VHp 5.725 OPA 10.29

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN

2895.64 -27.59 74.10 353.36 96.64 12 32 38 2093.6

4354.14 4.99 180.60 347.21 62.09 5 3 17 3754.1

2404.70 -28.88 52.86 355.17 98.07 13 57 25 1804.7

4118.31 6.14 162.64 346.58 60.69 6 12 27 3518.5

2133.60 -32.26 31.36 352.48 101.97 15 19 33 1553.6

3962.18 9.07 149.00 344.79 56.90 6 59 41 3562.2

RAp 191.63 ECC 1.3122

INJ 2 LAT INJ 2 LONG

-26.58 65.64

1.22 173.95

-27.46 44.14

2o16 156.08

-30.28 22.73

4.65 142.70

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1542 TRA -.3709 TC3 1.2689 9AU .4924 $GT 1232.3 SGR 1502.3 54;3 1510.0

ROE -.3529 RRA .4880 RC3 1.4892 FAU .57871 RflT .5399 _ -.9659 fl'lT -.5557

FOE .8117 FRA-6.4858 FC-17.2821BSP 5848 _ 1943.1 R23 -.2950 R13 -.9206

ROE .3851BRA .5956 BC$ |.9413 FSP 5117 SGt 1710.5 SGR 906.8 THA 55.14

LAUNCH DATE DEC 22 1914 FLIGHT TIlE 226.00

HELIOCENTRIC C_NIC DISTANCE 494.798

ML 147.15 LAL -.00 _ 90.19 VL 33.000 GAL 5.93 AZL 90.56 HCA 148.29 SMA

RF 226.51 LAp -.30 LOP 238.48 _p 21.157 GAP -.25 AZP $9.52 TAt, 32.54 TAp

RC 235.625 GL -4.25 G4P 13.40 ZAL 36.12 ZAp 125.96 ETS 168.66 ZAE 159.28 ETE

PLANETOCENTRIC C.CNIC

C3 18.943 VHL 4.352 DLA 14.64 RAL 127.36 RAD 6567.8 VI[L 11.846 PTH 2.10 VHP 5.668 DPA 11.10

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIN

90.00 11 51 28 2674.31 -27.43 72.71 352.82 97.32 12 36 2 2074.5

90.00 3 44 43 4372.76 5.59 161.65 346.83 62.19 4 57 36 3772.8

100.00 13 20 40 2386.63 -28.70 51.35 352.62 96.74 14 0 27 1786.6

100.00 4 58 12 4135.66 6.71 163.60 346.22 60.80 6 7 7 3535.7

110.00 14 48 29 2118.11 -32.04 30.23 351.89 102.62 15 21 47 1518.1

110.00 5 48 52 3976.97 9.62 149.79 344.45 57.04 6 55 9 3377.0

OIFFERENT!AL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .IS80 TRA -.4152 TC3 1.1425 BAU .4914 SGT 1165.0 sr, R 1595.3 SG3 1559.0

ROE -.3406 RRA .5096 RC3 1.5682 FAU .38989 RRT .4663 RRF -.9714 RTF -.4773

FOE .7329 FflA-6.7391 FC-17.9191BSP 5918 _ 1975.4 R23 -.2430 R13 -.9409

BDE .3797 BRA .6574 BC3 1.9402 FSP 5294 SGI 1732.6 SG2 948.9 THA 62.21

ORBIT DETERMINATION ACCURACY

ST 255.4 SR 505.3 SS 929.2

CRT -.9474 CRS .6998 CST -.8172

LSA 1028.3 MSA 348.3 SSA 56.5

EL1 559.6 EL2 73.6 ALF 116.17

ARRIVAL DATE AUG 5 1965

EARTH TO MARS

185.67 ECC .23078 INC .5627 vl 50.277

180.83 RCA 142.82 APO 228.51 V2 24.070

135.02 ZAC 101.99 ETC 255.70 CLP 127.13

RAp 191.33 ECC 1.3118

INJ 2 LAT 1NJ 2 LONG

-26.15 64.28

1.82 174.99

-27.19 42.87

2.77 157.05

-29.97 21.63

5.21 145.48

ORBIT DETERMINATION ACCURACY

ST 280.2 SR 4g5.9 SS 935.6

CRT -.9583 CRS .6993 CST -.8048

LSA 1036.2 MSA 350.9 SSA 54.9

EL1 565.3 (L2 70.2 ALF 118.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 22 1964

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 226.12 LAP -.33

RC 236.446 GL -4.87

PLANETOCEHTfllC CONIC

C3 18.91S VHL 4.349

LNCH AZMTH LNCH TIME

90.00 11 55 31

90.00 3 36 28

100.00 13 24 19

100.00 4 52 21

110.00 14 49 17

110.00 5 43 53

FLIGHT TIME 228.00 ARRIVAL DATE AUG 7 1965

LOt. 90.19 VL

LOP 239.52 VP

GP 14.04 ZAL

OISTANCE 498.682 EARTH TO MARS

32.989 GAL 5.93 AZL 80.64 HCA 149.33 SMA 185.46 ECC .23009 INC .6444 Vl 30.277

21.167 GAP -.59 AZP 69.45 TAL" 32.64 TAp 181.87 RCA 142.80 APO 228.16 V2 24.111

36.07 ZAP 124.23 ETS 168.83 ZAE 157.52 ETE 137.37 ZAC 102.48 ETC 255.70 CLP 125.44

OLA 14.06 RAL 127.11 RAD 6567.8 VEL 11.845 PTH 2.10 VHp 3.616 DPA 11.95 RAP 191.02 ECC 1.3113

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2693.75 -27.24 71.24 392.28 98.03 12 39 45 2053.8 -25.85 62.84

4392.68 6.22 182.77 348.47 62232 4 51 41 3792.7 2.46 176.10

2367.38 -28.49 49.95 352.08 99.44 14 3 47 1767.4 -26.89 41.52

4154.27 7.53 164.64 345.87 60.94 6 1 36 3554.3 3.40 158.06

2101.55 -31.78 29.00 351.29 103.30 15 24 18 1501.5 -29.63 20.46

3992.86 10.21 150.85 344.12 57.20 6 50 26 3392.9 5.81 144.31

DIFFERENTIAL CQRRECT1004S

TOE .1807 TRA -.4844 TC3 1.0066 BAU .4938

ROE -.3266 RRA .5582 RC3 1.6730 FAU .40068

FOE .6400 FRA-7.OOS7 FC-18.3376 BSP 6054

BO( .3733 BRA .7246 8C3 1.9524 FSP 5465

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

9ST 1105.0 8GR 1895.1 SG3 1606.5 ST 305.2 SR 488.2 SS 942.0

RRT .3713 RRF -.9761 RTF -.3778 CRT -.9674 CRS .7001 CST -.7914

2023.5 fl23 -.1778 R13 -.9599 LSA 1044.4 MSA 354.0 SSA 53.3

SG1 1788.4 $G2 983.6 THA 69.96 ELI 572.0 EL2 66.0 ALP 121.64

LAUNCH DATE DEC 22 1984 FLIGHT TIM( 230.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 227.73 LAP -.36

RC 240.248 GL -5.53

PLANETOCENTRIC CofiiC

CS 18.894 VML 4.347

LNCH AZMTH LNCH TIME

90.00 11 59 55

90.00 3 31 56

100.00 13 28 18

100.00 4 46 15

110.00 14 52 21

110.00 5 38 41

DIFFERENTIAL CCRRECTIONS

TOE .2034 "IRA -.5074

ROE -.3061RRA .6103

FOE .4819 FRA-7.3208

BOE .3675 8RA .7937

DISTANCE 502.580 EARTH TO MARS

LOt. 90.19 VL 32.979 GAL 5.93 AZL 90.73 HCA 150.38 SMA 185.31 ECC .22944 INC .7319 vl 30.277

LOP 240.56 VP 21.199 GAP -.92 AZP 89.36 T/u_ 32.71 TAp 183.09 RCA 142 J9 Apo 227.83 v2 24.152

GP 14.72 ZAL 36.05 ZAP 122.46 ETS 169.02 ZAE 155.68 ETE 139.42 ZAC 102.99 ETC 255.70 CLP 123.71

DLA 13.44 RAL 126.84 RAO 6567.8 VEL 11.844 PTH 2.10 VHP 3.567 OpA 12.84 RAp 190.71 ECC 1.3109

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2631.91 -27.03 69.67 351.73 98.79 12 43 47 2031.9 -25.55 61.32

4413.94 6.89 183.97 346.13 62.47 4 45 30 3813.9 3.15 177.29

2348.89 -28.26 48.48 351.49 100.19 14 7 25 1746.9 -26.56 40.09

4174.19 7.99 165.75 345.53 61.10 5 55 49 3574.2 4.07 159.15

2083.88 -31.50 27.70 350.69 104.02 15 27 5 1483.9 -29.25 19.22

4009.97 10.84 151.57 343.81 57.38 6 45 31 3410.0 6.46 145.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8854 BAU .5051 SGT 1088.4 9GR 1810.0 983 1661.0 ST 339.1 9R 476.0 SS 950.3

RC3 1.7929 FAU .41308 RRT .2708 RRF -.9802 RTF -.2767 CRT -.9807 CRS .6936 CST -.7394

FC-19.9282 BSP 6090 SG8 2100.8 R23 -.1114 R13 -.9739 LSA 1051.4 MSA 369.7 SSA 50.A

9C3 1.9996 FSP 5523 SGI 1843.1 SG2 1008.1 THA 76.98 ELl 581.9 EL2 54.2 ALF 125.29

LAUNCH DATE DEC 22 1964

HELIOCENTRIC CONIC

RL 147.15 LAL -.DO

RP 227.34 LAP -.39

RC 242.030 GL -6.25

PLAMET_ENTRIC CONIC

C3 18.873 VHL 4.344

LNCH AZMTH LNCH TIME

90.00 12 4 42

90.00 3 25 S

100.00 13 32 39

100.00 4 39 51

110.00 14 55 45

110.00 5 33 14

FLIGHT TIME 232.00 ARRIVAL DATE AUG 11 1965

DISTANCE 506.486 EARTH TO MARS

LOL 90.19 VL 32.970 GAL 5.93 AZL 90.83 HCA 151.42 SMA 185.15 ECC .22882 INC .8256 vl 30.277

LOP 241.61 VP 21.231 GAP -1.2A AZP 89.27 TAL 32.77 TAp 184,20 RCA 142.79 Apo 227.52 V2 24.193

GP 15.44 ZAL 36.07 Zkp 120.67 ETS 169.23 ZkE 153.78 ETE 141.20 ZAC 103.53 ETC 255.70 CLP 121.95

DLA 12.77 RAL 126.58 RAD 6567.8 VEL 11.843 PTH 2.10 VHp 3.524 OpA 13.79 RAp 190.39 ECC 1.3106

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2808.59 -28.77 68,01 351.17 99.58 12 48 11 2008.6 -25.18 59.71

4438.74 7.60 185.26 345.80 62.64 4 39 3 3856.7 3.88 178.57

2324.98 -27.98 46.91 350.92 100.97 14 11 24 1725.0 -26.18 38.57

4195.56 8.69 166.95 345.22 61.29 § 49 47 3595.6 4.79 160.33

2064.93 -31.18 26.32 350.08 104.78 15 30 10 1464.9 -28.83 17.90

4028.40 11.51 152.58 343.53 57.59 6 40 22 3428.4 7.15 146.19

DIFFERENTIAL _RECTION$

TOE .2109 TRA -.5697 TC3 .7245 8AU .5146

ROE -.2893 RRA .6619 RC3 1.9067 FAU .42187

FDE .3719 FRA-7.5598 FC-19.3521 8SP 6436

BDE .$580 8RA .8733 BC3 2.0398 FSP 5706

MID-COURSE EXECUTION ACCURACY

SGT 1033.1 8GR 1921.3 SG3 1700.7

RRT .1245 RRF -.9835 RTF -.1265

SGB 2181.4 R23 -.04A6 R13 -.9825

SG1 1927.3 SG2 1021.9 THA 84.67

LAUNCH DATE DEC 22 1964

ORBIT DETERMINATION ACCURACY

ST 362.1 SR 469.2 SS 958.0

CRT -.9843 CRS .7016 CST -.7335

LSA 1062.3 MSA 371.9 SSA 49.7

EL1 590.5 EL2 50.8 ALF 127.55

HELIOCENTRIC CCNIC

RL 147.15 LAL -.00

RP 226.93 LAp -.43

RC 243.792 GL -7.01

PLANI[TOCENTRIC CONIC

CS 19.857 VML 4.342

LNCH AZRTH LNCH TIME

90.00 12 9 54

90.00 3 17 55

100.00 13 37 22

100.00 4 33 7

110.00 14 59 29

110.00 5 27 30

FLIGHT TIME 234.00 ARRIVAL DATE AUG 13 1965

DISTANCE 510.402 EARTH

LOt. 90.19 VL 32.962 GAL 5.93 AZL 90.93 HCA 152.47 SMA 185.01 ECC .22823 INC .9258

LOP 242.88 VP 21.286 GAP -1.56 AZP 89.18 TAt. 32.82 TAp 185.29 RCA 142.78 APO 227.23

GP 16.20 ZAL 36.13 ZAP 118.65 ETS 169.46 ZA( 151.81 ETE 142.78 ZAC 104.12 ETC 255.70

DLA 12.04 RAL 126.33 RAD 6567.8 VEL 11.842 PTH 2.10 VHp 3.485 DpA 14.78 RAp 190.06

L-I TIN( INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT

2563.72 -26.48 66.25 350.60 100.42 12 52 57 1983.7 -24.77

4461.21 8.37 186.66 345.50 62.85 4 32 16 3861.2 4.66

2301.58 -27.67 45.24 350.34 101.79 14 15 44 1701.6 -25.76

4218.58 9.44 168.25 344.92 61.50 5 43 26 3618.6 5.56

2044.63 -30.82 24.85 349.46 105.58 15 33 34 1444.6 -28.37

4048.29 12.23 153.66 343.26 57.83 6 34 58 3448.5 7.90

DIFFERENTIAL CCRRECTION8

TOE .2175 TRA -.6361 TC3 .5375 BAU .5302

ROE -.2696 flRA .7172 RC3 2.0279 FAU .43011

FOE .2420 FRA-7.7921 FC-19.7471 BSP 6843

BDE .3464 BRA .9587 BC3 2.1031 FSP 5870

TO MARS

vl 30.277

MID-COURSE ExECuTION ACCURACY

SGT 1026.3 SGR 2040.8 $G3 1738.2

RRT -.0381RRF -.9862 RTF .0392

SGIB 2284.3 R23 .0110 R13 -.9862

981 2041.3 SG2 1025.3 THA 91.47

V2 24.235

CLP 120.16

ECC 1.3103

INJ 2 LONG

58.00

179.94

36.96

161.61

16.50

147.25

ORBIT DETERMINATION ACCURACY

ST 385.8 SR 462.2 SS 967.1

CRT -.9873 CRS .7116 CST -.7233

LSA 1074.4 MSA 375.7 SSA 46.8

ELI 600.2 EL2 47.1 ALF 129.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAYE DEC 22 1964 FLIGHT TIRE 236.00 ARRIVAL DATE AUG 15 1965

HEL|OCENTR1C CONIC Ol STANCE 514.329 EARTH TO MARS

RL 147.15 L&L -.00 LOL 90.19 yL 32.954 GAL 5.92 AZL 91.03 HCA 153.52 SMA 184.88 ECC .22767 INC 1.0343 V1 30.277

RP 228.56 LAP -.45 LOP 243.72 VP 21.301 GAP -1.87 AZP 89.07 TAL 32.84 TAp 186.37 REA 142.79 AlSO 228.97 V2 24.Z77

RC 245.534 GL -7.83 GP 17,00 ZAL 36.23 ZAP 117.00 (TS 169.71 ZAE 149.79 ET( 144.17 ZAC 104.74 ETC 255.70 CLP 118.35

PLANETOCENTR|C CONIC

C3 18.847 VHL 4.341DLA 11.25 RAL 126.09 RAG 6567.8 VEL 11.842 PTH 2.10 VHp 3.452 DpA 15.82 RAp 189.74 (CC 1.3102

LNCH AZMTH LNCH TIM( L-; TIM( INJ LAT

90.00 12 15 30 2357.18 -28.14

90.00 3 10 21 4487.54 9.18

100.00 13 42 30 2278.55 -27.31

100.00 4 28 2 4243.37 10.24

110.00 15 3 34 2022.87 -30.41

110.00 5 21 27 4019.82 13.01

DIFFERENTIAL C_MRECTION8

TOE .2232 TRA -.71146 TC3 .3835 BAU .5512

ROE -.2478 RRA .776| RC] 2.1557 FAU .43708

FOE .0952 FRA-6.OQS5 FC-20.0789 BDP 7329

BO( .5331BRA 1.0499 BC3 2.1875 FSP 6027

INJ LONG IMJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT IMJ 2 LONG

64.38 350.03 101,30 12 58 7 1957.2 -24.32 56.19

188.16 345.21 63.10 4 25 8 3887.5 5.50 181.42

43.47 549.75 102.68 14 20 27 1676.6 -25.29 35.25

169.65 344.65 61.76 5 38 45 3643.4 6.39 162.98

23._ 348.83 106.43 15 37 17 1422.9 -27.86 IS.OZ

154.85 343.01 58.11 6 29 17 3469.8 8.70 148.40

MID-COURSE E_rCUTION ACCURACY ORBIT DETERMIMATION ACCURACY

SGT 1049.G _ 21r_.3 $4;3 1770.7 ST 410.2 SIR 455.8 SS 977.5

RRT -.Z051RIF -.9985 RTF .2082 CRT -.9891CRS .7251CST -.7096

S_ 2407.4 R23 .0535 R13 -.9871 LSA 1088.2 NSA 381.2 9SA 44.6

SG1 2180.3 $4;2 1020.8 THA 97.28 EL1 611.6 ELI 45.0 ALF 131.95

LAUNCH DATE DEC 22 1964 PLIGHT TIM( 238.00 ARRIVAL DATE AUG 17 1965

HELIOCEMTRIC C(N4IC DISTANCE 518.267 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 32.947 GAL 5.91 AZL 91.15 HCA 154.58 Sd4A 184.76 ECC .22714 INC 1.1512 vl 30.277

RP 229.17 LAP -.49 LGP 244.77 VP 21.338 GAP -2.17 AZP 88.96 TAL 32.85 TAP 187.43 RCA 142.79 APO 226.72 V2 24.318

RC 247.256 GL -8.72 r_p 17.86 ZAL 36.37 zAP 115.14 ETS 169.99 ZAE 147.71 ETE 145.42 ZAC 105.41 ETC 255.70 CLP 116.51

PLANETOCEMTRIC C(_IIC

C3 18.947 VML 4.341 DLA 10.40 RAL 125.84 RAO 6367.9 V(L 11.842 PTH 2.10 VHp 3.424 DPA 16.92 RAP 189.43 (CC 1.3102

LNCH AZ14TH LMCM TIM( L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LA7 INJ 2 LONG

90.00 12 21 33 2528.76 -25.74 62.40 349.44 102.22 13 3 42 1928.8 -23.80 54.26

90.00 3 2 20 4513.92 10.0§ 189.79 344.95 63.39 4 17 36 31)t5.9 6.40 183.02

100.00 13 48 4 224R.76 -26.89 41.58 349.15 103.57 14 25 33 1649.8 -24.76 33.43

100.00 4 18 30 4270.16 11.10 171.16 344.40 62.07 5 29 41 3670.2 7.28 164.47

110.00 15 8 Z 1999.51 -29.95 21.62 548.19 107.31 15 41 21 1399.5 -27.29 13.44

110.00 5 15 1 40113.17 13.85 156.14 542.79 56.43 6 23 15 3493.2 9.57 149.65

DIFFERENTIAL C_mRECTIONS MID-COURglE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

TOE .2282 TRA -.7804 TC3 .2091 BAD .5788 SGT 1104.1 srdt 2302.5 SG3 1800.8 ST 435.2 SR 450.0 SS 991.7

ROE -.2203 RMA .8401RC3 2.2879 FAU .44342 RRT -.3597 RRF -.9905 RTF .3636 CRT -._880 CRS .7421CST -.6885

FOE -.0909 FRA-8.2188 FC-20._88 BSP 7869 S_8 2553.5 R23 .0831 R13 -.9870 LSA 1105.1MSA 390.2 83A 41.9

BDE .3172 BRA 1.1466 K3 2.2971F_P 6144 SG1 2344.5 S;2 1011.7 THA 102.06 ELi 624.1 ELI 48.4 ALF 134.03

LAUNCH GATE DEC 22 1964 FLIGHT TIM( 240.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CC41IC DISTANCE 522.216

RL 147.15 LAL -.OO LOt. 90.19 VL 32.941 GAL 5.89 AZL 91.28 HCA 155.64 SMA

tip 225.78 LAp -.33 LOP 245.83 VP 21.375 GAP -2.47 AZP 86.64 TAL 32.84 TAp

RC 249.959 GL -9.69 GP 18.77 2AL 38.57 ZAP 113.25 ETS 170.31 2AE 145.58 (TE

PLANETOCENTRIC CONlC

C3 18.858 VHL 4.343 DLA 9.46 RAL 125.39 RAO 6387.8 V(L 11.842 PTH 2.10 VMp

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT

90.00 12 28 6 2498.32 -25.29

90.00 2 53 49 4346.63 10.98

100.00 13 54 S 2221.00 -28.42

100.00 4 10 51 4299.19 12.02

110.00 15 12 54 1974.38 -29.42

110.00 5 8 11 4118.57 14.75

DIFFERENTIAL CCRREETIONS

TOE .2301TRA -.8597 TC3 .0189 BAU .6120

ROE -.1897 RRA .9082 RC5 2.4275 FAU .44833

FOE -.2732 FRA-8.4072 F¢-20.5825 Oil s 8487

BiDE .2982 iRA 1.2506 9C3 2.42?5 FSP 6244

EARTH TO MARS

184.65 ECC .22683 INC 1.2781 VI 30.277

186.48 RCA 142.80 APO 228.50 V2 24.390

146.53 ZAC 108.12 ETC E55.70 CLP 114.64

3.401DPA 18.07 RAp 109.13 ECC 1.3103

INJ I..CNG IHJ RT ASC ZHJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

60.28 348.84 103.18 13 9 44 1898.3 -23.22 52.22

191.57 344.72 63.74 4 9 35 3946.6 7.37 184.76

39.58 348,53 104.52 14 31 6 1621.0 -24.16 31.50

172.84 344.18 62.42 5 22 10 3699.2 8.23 166.10

19.63 347.53 108.24 15 45 48 1874.4 -26.65 11.76

157.56 342.60 58.81 6 16 50 3518,6 10.51 151.02

MID-COURSE EXECUTION ACCURACY ORBIT _ET_RMINATION ACCURACY

SGT 1189.4 SGR 2446.0 S(,3 1825.0 ST 459.5 SR 446._ S$ 1009.4

RRT -.4944 RRF -.9921RTF .4987 CRT -.9827 CRS .764tJ CST -.6679

$68 2719.9 R23 .1030 R13 -.9868 LSA 1126.1MSA 399.9 SSA 39.2

$GI 2529.5 _. 999.8 THA 106.10 ELI 638.0 EL2 59.6 ALF 135.83

LAUNCH DATE DEC 22 19_i FLIGHT TIME 242.00 ARRIVAL DATE AUG 21 1965

HI[LIO(ENTRIC CCI41C OISTAW_E 526.174

RL 147.15 LAL -.00 LOL 90.19 VL 32.935 GAL 5.86 AZL 91.42 HCA 156.71

RP 225.38 LAP -.58 L(]n 248.90 VP 21.414 GAP -2.78 AZP 88.70 TAL 32.82

RC 250.643 AL -10.74 G4S 19.74 ZAL 36.82 ZAP 111.35 (TS 170.65 ZA( 143.41

PLANETOCENTRIC _1C

C3 18.883 Vt4L 4.346 DLA 8.44 RSL 125.34 RAO 6567.8 VEL 11.843 PTH 2.10

LNCH A]_4TM LNCH TIM( L-I TIM( INJ LAT IMJ LC04G INJ RT ASC INJ A]54TH

90.00 12 35 11 2465.65 -24.78 58.03 348.23 104.19

90.00 2 44 49 4579.99 11.98 193.51 344.32 64.15

100.00 14 0 37 2190.08 -25.87 37.44 347.90 105.52

100.00 4 1 58 4330.75 13.01 174.66 344.00 62.85

110.00 15 18 12 1947.30 -28.83 17.97 346.88 109.21

110.00 5 0 32 4548.29 15.72

OIFFERENTIAL CaERECT|ON8

TD( .22R3 TRA -.9433 TC3 -.1723 BAU .8514

RIDE -.1533 RRA .9820 RC3 2,5744 FAU .45208

FOE -.4938 FRA-8.5800 FC-20.7294 884P 9170

BOE .2758 BRA 1.3817 BC3 2.3801 FSP 6311

EARTH TO MARS

SMA 184.55 ECC .22613 INC 1.4161 vl 30.277

TAp 189.52 RCA 142.82 APO 226.29 V2 24.402

ETE 147.53 ZAC 106.69 ETC 255.69 CLP 112.76

VHP 3.365 DpA 19.28 RAP 188.85 ECC 1.3108

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 16 16 1865.6 -22.37 50.05

4 1 "3 3980.0 8.41 185.65

14 37 7 1590.1 -23.49 29.43

5 14 9 3730.8 9.26 167.87

15 30 39 1347.3 -25.94 9.98

159.12 342.45 59.25 6 9 59 3546.3 11.52 152.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1301.9 SSR 2600.0 SG3 1844.4 87 493.5 SIR 448.7 $S 1083.4

RRT -.6033 RRF -.9935 RTF .6074 CRT -.9702 CRS .7933 C$T -.8439

SGB 2907.8 R23 .1155 R13 -.9868 LSA 1153.3 NSA 412.1 8SA 35.2

SG1 2735.1SG2 987.0 THA 109.44 EL,1 853.4 EL2 80.1ALF 157.33
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 22 1964

HELIOCENTRIC C(_IC

RL 147.15 LAL -.DO

RP 224.99 LAP -.59

RC 252.307 ;L -11.88

PLAHETOCENTRIC CONIC

C3 18.928 VHL 4.$51

LHCH AZI4TH LNCH TIME

90.00 12 42 51

90.00 2 54 58

100.00 14 7 43

100.00 3 52 48

110.00 15 25 59

110.00 4 53 1

FLIGHT TIME 244.00 ARRIVAL DATE AUG 23 1965

DISTANCE 530.143 EARTH TO MARS

LOL 90.19 VL 32.930 GAL 5.86 AZL 91.57 HCA 157.77 SNA 184.47 ECC .22569 |NC 1.5672 vl 50.277

LOP 247.97 VP 21.454 GAP -3.04 AZF 88.55 TAL 32.77 TAp 190.55 RCA 142.84 APO 226.10 V2 24.444

;p 20.78 ZAL 37.13 ZAP 109.44 ETS 171.03 ZAE 141.19 ETE 148.44 ZAC 107.73 ETC 255.69 CLP 110.86

DLA ?.33 RAL 125.08 RAD 6567.8 VEL 11.845 PTH 2.10 VHP 3.375 OPA 20.56 RAP 188.59 ECC 1.3115

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TiME 1=0 CST TIM INJ 2 LAT INJ 2 LONG

2430.44 -24.15 55.63 347.61 105.25 13 23 22 1830.4 -21.83 47.74

4616.28 13.05 195.64 344.36 64.64 3 51 54 4016.3 9.53 188.73

2156.75 -25.24 35.16 347.27 106.56 14 43 39 1556.7 -22.73 27.27

4365.20 14.07 176.67 343.85 63.35 5 5 33 3765.2 10.38 169.82

1918.06 -28.16 15.96 346,16 110.23 15 55 57 1318.1 -25.14 8.08

4176.65 16.77 160.84 342.33 59.77 6 2 37 3576.7 12.63 154.18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2243 TRA-1.0326 TC3 -.3697 BAU .6960 SGT 1438.9 $GR 2762,4 $t;3 1856.3 ST 506.5 SR 453.0 SS 1063.5

ROE -.1113 RflA 1.0613 RCS 2.7253 FAU .45396 RRT -.6089 RRF -,9946 RTF .6926 CRT -.9494 CR8 .8270 CST -.6225

FOE -.7323 FRA-8.7281 FC-20.7632 BAP 9931 SGB 3114.7 R23 .1228 R13 -.9871 LSA 1188.0 MSA 424.7 SSA 33.2

8DE .2504 8RA 1.4807 BC3 2.7503 FSP 6359 SGI 2958.5 862 973.9 THA 112.28 EL1 671.0 EL2 107.4 ALF 138.36

LAUI4CH DATE DEC 22 1984 FLIGHT TIME 246.00 ARRIVAL OATE AUG 25 1965

HELIOCENTRIC CCNIC DISTANCE 534.121 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 32.925 GAL 5.84 AZt. 91.73 HCA 158.84 SMA 184.39 ECC .22526 INC 1.7334 vl 30.277

RP 224.60 LAp -.63 LOP 249.04 VP 21.495 GAP -3.32 AZP 88.38 TAL 32.72 TAp 191.56 RCA 142.86 APO 225.93 V2 24.485

RC 253.951 GL -13.14 GP 21.89 zAI. 37.52 ZAp 107.53 ET$ 171.45 ZA( 138.94 ETE 149.27 ZAC 108.63 ETC 255.67 CLp 108.94
PLANETOCENTRIC COLIC

CS 18.998 VHL 4.359 DLA 8.10 RAL 124.81 RAD 6567.8 VEL 11.848 PTH 2.10 VHP 3.371 DpA 21.90 RAp 188.37 ECC 1.3127

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT IHJ LGNG IHJ RT ASC ]NJ AZI4TH INJ TiME PO CST TIM [NJ 2 LAT INJ Z LONG

90.00 12 51 11 2592.42 -23.45 53.07 346.98 106.34 13 31 4 1792.4 -20.99 45.27

90.00 2 24 27 4856.03 t4.19 198.00 344.25 65.24 3 42 3 4056.0 10.74 191.03

100.00 14 15 26 2120.72 -24.52 32.73 346.62 107.65 14 50 46 1520.7 -21.88 24.93

100.00 3 42 54 4402.96 15.21 178.89 343.75 63.95 4 56 17 3803.0 11.58 171.98

110.00 15 30 18 1886.40 -27.40 13.81 345.49 111.29 16 1 44 1286.4 -24.25 6.05

110.00 4 44 31 4210.04 17.90 162.77 342.26 60.38 5 54 41 3610.0 13.83 156.03

DIFFERENTIAl. CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2139 TRA-1.1279 TC3 -.5731 BAU .7456 SGT 1597.5 8GR 2932.7 SG3 1859.2 ST 528.6 SR 468.0 SS 1100.0

ROE -.0830 RRA 1.1459 RC3 2.8790 FAU .45372 RRT -.7647 RRF -.9956 RTF .7581 CRT -.9204 CRS .8635 CST -.6067

FDE -.9875 FRA-8.8373 FC-20.8758 BSP 10763 Sr_ 3339.6 R23 .1264 R13 -.9876 LSA 1231.7 MSA 456.4 SSA 30.2

BOE .2230 8flA 1.6079 BC3 2.9355 FSP 6383 SG1 3198.3 SG2 961.0 THA 114.73 ELI 892.1 ELI 139.8 ALF 138.77

LAUNCH DATE DEC 22 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC C(_4|C

RL 147.15 LAL -.00

RP 224.21 LAp -.66

RC 255.$78 GL -14.52

PLANETOCENTRIC CONIC

C3 19.100 VHL 4.370

LNCH AZMTH LNCH TIME

90.00 13 O 16

90.00 2 15 3

100.00 14 23 50

100.00 S 52 9

110.00 15 57 15

110.00 4 35 16

DISTANCE 538.109 EARTH TO MARS

LOL 90.19 VL 32.922 GAL 5.82 AZL 91.92 HCA 159.92 SMA 184.35 ECC .22484 INC 1.9166 vl 30.277

LOP 250.12 VP 21.537 GAP -3.58 AZP 88.20 TAL 32.64 TAp 192.56 RCA 142.88 APO 225.77 V2 24.527

GP 23.08 ZAL 37.99 ZAP 105.62 ETS 171.91 ZAE 136.65 ETE 150.03 ZAC 109.61 ETC 255.65 CLP 107.01

DLA 4.75 RAL 124.52 RAO 6567.8 VEL 11.853 PTH 2.10 VHP 3.376 DpA 23.32 RAp 188.19 ECC 1.3143

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2351.25 -22.63 50.33 346.34 107.49 13 39 27 1751.2 -20.05 42.62

4699.74 15.42 200.82 344.19 65.96 3 31 22 4099.7 12.05 193.57

2081.67 -23.69 30.13 345.96 108.78 14 58 32 1481.7 -20.91 22.44

4444.55 16.44 181.37 343.71 64.68 4 46 14 3844.5 12.89 174.37

1652.05 -26.52 11.52 344.78 112.40 16 8 5 1252.0 -23.25 3.89

4246.93 19.13 164.93 342.26 61.12 5 46 3 3646.9 15.13 158.09

DIFFERENTIAL C_RRECTIONS

TOE .1982 TRA-1.2286 TC3 -.7779 BAU .8015

ROE -.0042 RRA 1.2400 RC3 3.0406 FAU .45216

FOE-1.2784 FRA-8.9333 FC-20.4945 06P 11615

BOE .1982 BRA 1.7455 BCS 3.1566 FSP 6344

LA_q4CH DATE OEC 22 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

8GT 1772.5 _ 3118.4 SG3 1856.7 ST 550.4 SR 495.8 SS 1149.3

RRT -.8042 RRF -.9964 RTF .8070 CRT -.8805 CRS .9002 CST -.5924

SC_ 3587.0 R23 .1270 R13 -.9883 LSA 1291.2 NSA 449.4 SSA 27.0

$61 3458.9 SG2 949.9 THA 116.74 ELI 718.6 EL2 180.0 ALF 138.59

FLIGHT TIHE 250.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CCNIC

RL 147.15 LAL -.00

RP 223.82 LAP -.69

RC 257.180 GL -16.04

PLAN(TOCENTRIC CONIC

C3 19.244 VHL 4.387

LNCH AZMTH LNCH TIN(

90.00 13 10 12

90.00 2 0 38

100.00 14 53 4

100.00 3 20 25

110.00 15 44 48

110.00 4 25 10

DISTANCE 542.104 EARTH TO MARS

LOt. 90.19 VL 32.918 GAL 5.80 AZL 92.12 HCA 161.00 Sl4A 184.27 ECC .22444 INC 2.1211 Vl 30.277

LOP 251.20 VP 21.579 GAP -3.85 AZP 87.99 TAL 32.55 TAp 193.55 RCA 142.91 At=C) 225.63 V2 24.569

GP 24.36 zAL 38.55 ZAP 103.71 ETS 172.42 ZAE 134.32 ET£ 150.72 ZAC 110.68 ETC 255.62 CLP 105.08

DLA 3.26 RAL 124.20 RAO 6567.8 VEL 11.859 PTH 2.10 VHP 3.389 DpA 24.81 RAp 188.07

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN IHJ 2 LAT

2306.43 -21.69 47.39 345.69 108.67 13 48 38 1706.4 -18.94

4749.08 16.74 203.56 344.21 66.82 3 19 44 4148.1 13.46

2059.15 -22.73 27.33 345.30 109.95 15 7 3 1439.2 -19.81

4490.59 17.78 184.15 343.74 65.55 4 35 16 3890.6 14.31

1814.62 -25.53 9.06 344.08 115.54 16 15 3 1214.6 -22.13

4287.89 20.46 167.36 342.33 62.00 5 56 38 3687.9 16.55

O1FFERENTIAL CCRRECTIONS

TDE .1719 TRA-I.3395 TC3 -.9934 BAU .8574

ROE .0556 RRA 1.$316 RC3 S.1813 FAU .44501

FDE-l.5165 FRA-8.9256 FC-20.0204 BSP 12738

BDE .1800 BRA 1.8888 BC3 3.3327 FSP 6422

ECC 1.3167

INJ 2 LONG

39.79

196.41

19.76

177.06

1.57

160.41

ORBIT DETERMINATION ACCURACy

ST 572.2 SR 533.9 SS 1188.1

CRT -.8550 CRS .9292 CST -.6074

LSA 1549.0 MSA 451.2 SSA 24.6

EL1 753.9 EL2 210.2 ALF 137.32

MXO-COURSE EXECUTION ACCURACY

SGT 1970.0 SGR 3290.9 SG3 1850.2

RRT -.8437 RRF -.9970 RTF .8464

8GB 3835.5 R23 .1268 R13 -.9889

SG1 3719.6 SG2 935.7 THA 118.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LA_ACH OAT( DEC 22 1864 FLIGHT TIM( 252.00 ARRIVAL DATE AUG 3| 1965

HELIOCENTRIC C(_iIC

RL 147.15 LAL -.DO

RP 225.44 LAP -.72

RC 256.763 GL -17.73

PLANETOCENTRIC CONIC

C3 19.444 YHL 4.410

LNCH AZNTH LNCH TIM(

90.00 IS 21 5

gO.DO 1 46 55

100.00 14 43 11

lO0.O0 S 7 30

110.00 13 33 8

110.00 4 14 2

DIFFERENTIAL _SRRECTI(_IS

TOE .1449 TRA-l.4489 TC3-1.1897 BAU .9252

RDE .1395 RRA 1.4490 RC3 3.3544 FAU .44026

FDE-1.8773 FRA-9.ST96 FC-19.8025 BSP 13624

BOE .2011BRA 2.0492 9CS 3.5592 FSP 6237

DISTANCE 546.113 EARTH TO MARS

LOL 90.19 VL 32.913 GAL 5.77 AZL 92.35 HCA 162.08 SMA 164.22 ECC .22407 INC 2.3496 vl 50.277

LOP 252.26 vp 21.623 GAP -4.11AZP 67.78 TAL 32.45 TAp 194.53 RCA 142.94 APO 225.50 v2 24.611

GP 25.74 ZAL 39.23 ZAP 101.82 ETS 172.98 ZAE 131.96 ETE 151.37 ZAC 111.85 ETC 255.57 CLP 103.14

OLA 1.61RAL 123.85 MAD 6567.8 VEL 11.667 PTH 2.11VHp 3.411DPA 26.40 RAp 188.01ECC 1.3200

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH tNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2257.59 -20.59 44.22 345.06 109.88 13 58 43 1657.6 -17.69 38.74

4801.63 10.13 206.67 344.32 67.69 3 8 56 4201.8 14.99 199.62

1992.79 -21.62 24.34 344.64 111.16 15 16 23 1392.8 -18.56 16.88

4541.08 19.17 187.30 343.87 68.62 4 23 12 3941.9 15.84 180.09

1773.80 -24.39 6.44 343.37 114.72 16 22 42 1175.8 -20.85 359.08

4333.81 21.89 170.13 342.50 63.07 3 26 15 3733.6 16.11 163.05

MID-COURSA[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2164.2 SGR 3511.7 $G3 1814.5 ST 596.4 SR 800.0 SS 1267.1

RRT -.8707 RRF -.9975 RTF .8727 CRT -.8047 CRS .9563 CST -.5990

4125.0 R23 .1238 RI3 -.9899 LSA 1449.9 NSA 467.8 SSA 21.4

SGI 4018.88GZ 930.1THA 119.99 EL1 803.8 EL2 264.4 ALF 134.78

LAUNCH DATE DEC 22 1964 FLIGHT TIME 254.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC CCeAIC DISTANCE 550.130 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 32.913 GAL 5.75 AZL 92.61HCA 163.16 SNA 184.18 ECC .22371 INC 2.6076 Vl 30.27?

RP 223.05 LAp -.76 LOP 253.37 VP 21.667 GAP -4.36 AZP 87.50 TAL 32.33 TAp 195.49 RCA 142.98 APO 225.$8 V2 24.658

RC 280.328 GL -19.61GP 27.24 2,41,1. 40.04 ZAP 99.95 (TS 173.60 ZA[ 129.58 ETE 151.96 ZAC 113.14 ETC 255.51CLP 101.21

PLAN[TOCENTRIC CONIC

C3 19.717 VHL 4.440 DLA -.23 RAL 123.46 RAiD 6367.8 VI[L 11.979 PTH 2.11VHp 3.445 DpA 28.07 RAp 188.04 ECC 1.3245

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ]ATH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 63 8 2205.98 -19.$1 40.81 344.44 111.12 14 9 52 1804.0 -18.27 $S.46

90.00 1 31 44 48_.06 19.65 210.83 344.55 69.19 2 52 46 4262.1 16.65 203.27

100.00 14 54 22 1941.92 -20.54 21.10 344.00 112.39 15 26 44 1341.9 -17.13 15.78

100.00 2 53 11 4599.34 20.68 190.90 344.12 67.92 4 9 50 3999.3 17.51 183.55

110.OO 16 2 22 |729.06 -23.09 3.62 342.68 115.94 18 31 11 1129.1 -19.41 356.41

110.00 4 1 40 4384.97 23.44 173.31 342.90 84.38 5 14 45 3785.0 19.80 166.07

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1051 IRA-I.5692 TC3-1.3897 BAU .9985 S6T 2374.T SGR 3737.8 SG3 1782.0 ST 623.5 SIR 688.3 $S 1350.1

ROE .2369 limA 1.5744 RC3 3.5191 FAU .43160 RRT -.8926 RRF -.9980 RTF .8941 CRT -.7T42 CRS .9744 CST -.8143

FDE-2.2ZSO FRA-8.9697 FC-19.9509 BSP 14607 _ 44_0.3 R23 .1203 RI3 -.9908 LSA 1587.8 MSA 476.3 SSA 18.6

BOE .2892 BRA 2.2229 BCS 3.7804 FSP 6082 SGI 4330.9 SG2 923.9 THA 121.13 EL1 875.3 EL2 310.3 ALF 131.36

LAUNCH DATE DEC 22 1964 FLIGHT TIM( 256.00 ARRIVAL DATE SEP 4 1685

HELIOCENTRIC CONIC

RL 147.18 LAL -.O0

RP 222.66 LAp -.79

RC 2SI.RS9 GL -21.71

PLANETOCENTRIC CONIC

CS 20.067 VHL 4.482

LNCH AZNTH LNCH TIM(

90.00 IS 46 $4

90.00 1 14 44

100.00 15 8 51

tOO.DO 2 37 8

110.00 18 12 39

110.00 3 4T 49

DIFFERENTIAL CORRECTIONS

TOE .0551 TRA-I.6971 TC3-1.5777 BAU 1.0692

ROE .3457 RRA 1.7072 RC3 3.8556 FAU .41R30

FOE-2.5537 FRA-8.9694 FC-19.0263 BSP 15793

BOE .3501 BRA 2.4073 9C3 3.9816 FSAP 5917

DISTANCE 554.155 EARTH TO MARS

LOt. 90.19 VL 32.911 GAL 5.72 AZL 92.90 HCA 164.25 SNA 184.15 ECC .22336 INC 2.9015 VI 30.277

LOP 254.46 yp 21.711 GAP -4.80 AZ1P 87.21 TAL 32.19 TAp 196.45 RCA 143.02 APO 225.28 v2 24.695

GP 28.86 ZAL 41.00 ZAp 98.12 ETS 174.26 Z&E 127.16 ETE 152.52 ZAC 114.55 ETC 255.43 CLP 99.28

DLA -2.28 RAL 123.01 MAD 6567.6 VEL 11.894 PTH 2.11VHP 3.492 DPA 29.86 RAP 186.17 ECC 1.3308

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2144.79 -17.82 37.11 $43.86 112.38 14 22 19 1544.8 -14.63 29.86

4930.09 21.24 215.01 344.93 70.82 2 66 54 4330.1 18.43 207.47

1865.62 -18.84 17.61 343.40 113.64 15 39 17 1265.8 -15.49 10.42

4684.29 22.29 195.06 3&d=52 89.55 3 54 53 4064.3 !9.30 167.54

1679.81 -21.59 .58 342.01 117.17 16 40 39 1079.8 -17.78 353.53

4443.07 25.10 177.01 343.27 86.00 5 1 52 3848.1 21.84 169.57

MID-COURSE EXECUTION ACCURACy ORBIT DETERN|NATION ACCURACY

8_FT 25RE.2 VeR 39_.8 $G3 1729.2 ST 658.6 SIR 798.5 SS 1430.4

RRT -.9098 RRF -.9984 RTF .9110 CRT -.7647 CRS .9854 CST -.6451

SG8 4735.3 R23 .1166 Rl3 -.9915 LSA 1697.2 NSA 480.6 $SA 16.2

SG1 4845.5 SG2 917.9 ?HA 122.16 ELI 972.3 EL2 346.6 ALF 127.67

LAUNCH DATE DEC 22 1964 FLIGHT TIME 250.00 ARRIVAL DATE SEP S 1968

HELIOCENTRIC CONIC

RL 147.15 LAL -.00 LOL 90.19 VL

RP 222.28 LAP -.82 LOP 255.55 VP

RC 283.392 GL -24.08 GP 30.64 ZAL

PLAN(TOCENI_IC CONIC

C3 20.591VHL 4.538

LNCH AZMTH LNCH TIM(

90.00 14 1 41

90.00 0 55 29

100.00 15 20 53

IO0.O0 2 18 58

110.00 16 24 12

110.00 S,32 9

DIFFERENTIAL CCRRECTION9

TOE -.0101 TRA-I.8_61 TC3-1.7559 BAU 1.1500

ROE .4822 flflA 1.8614 RC3 3.7906 FAU .40306

FOE-2.9096 FRA-6.7416 FC-18.9467 BSP 16902

00E .4823 BRA 2.6146 BE3 4.1776 FSP 5669

DISTANCE 558.189

32.910 GAL 5.68 AZL 93.24 HCA 165.34 SNA

21.757 GAP -4.04 AZF 86.87 TAL 32.05 TAp

42.15 ZAP 96,33 ETS 175.02 ZNE 124.73 ETE

EARTH TO MARS

184.13 ECC .22308 INC 3.2384 V1 30.277

197.39 RCA 143.06 APO 225.19 V2 24.73?

153.04 ZAC 116.11 ETC 255.31 CLP 97.36

DLA -4.58 RAL 122.49 RAO 6587.8 VEL 11.915 PTH 2.12 VHp 3.554 DpA 31.76 RAp 188.45 ECC 1.3589

L-! TIME INJ LAT INJ L(_G INJ RT A$C INJ AZIATH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2079.06 -16.07 33.08 343.35 113.83 14 36 20 1479.1 -12.73 25.99

5007.63 22.88 220.10 345.52 72.85 2 18 58 4407.6 20.$2 212.37

1823.60 -17.10 13.81 342.86 114.90 15 51 16 1223.6 -13.60 6.76

4738.32 23.97 199.92 345.14 71.58 3 37 57 4138.3 21.28 192.19

1625.39 -19.86 357.30 341.40 118.41 18 51 17 1025.4 -15.91 350.41

4509.30 26.87 181.35 343.96 86.02 4 47 18 3909.3 23.64 173.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATI(_J ACCURACY

SGT ER19.4 SSR 4214.9 $63 1667.9 ST 699.5 _ 939.0 SS 1527.5

RRT -.9235 RRF -.9987 RTF .9244 CRT -.7707 CR$ .9921CST -.6859

SG8 50?0.9 R23 .1123 R13 -.9g23 LSA 1862.9 NSA 483.5 SSA 13.g

$4;1 4997.9 $62 914.1 THA 122.95 EL1 1108.4 EL2 377.6 ALF 124.41

2353



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE DEC 22 1854 FLIGHT TIME 260.00 ARRIVAL OATE SEP 8 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00 LOt. 90.19 VL

RP 221.89 LAP -.88 LOP 256.85 VP

RC 254.895 GL -2S.71 GP 32.58 ZAL

PLANETOCEMTRIC CONIC

C3 21.27T VHL 4.813

LNCM AZMTH LNCH TIME

90.00 14 Ie 57

90.00 0 35 21

100.00 15 36 52

100.00 1 58 7

110.00 16 37 18

110.00 3 14 12

DIFFERENTIAL CCRRECTIOtA8

TOE -.0887 TRA-1.Q845 TC3-1.9093 9AU 1.2341

ROE .8434 RRA 2.0340 RC3 3.8858 FAU .38367

FDE-].2447 FRA-8.5403 FC-15.6110 B_P 18128

8DE .6495 8RA 2.8417 8C3 4.3388 FSP 5392

DISTANCE 562.232 EARTH TO MARS

32.909 GAL 5.65 AZL 93.83 HCA 168.44 8MA 184.11ECC .22272 INC 3.6302 vl 30.277

21.803 GAP -5.07 AZP 86.47 TAL 31.88 TAP 198.32 RCA 143.10 APO 225.12 V2 24.779

43.52 ZAP 84.60 ETS 175.84 ZAE 122.27 ETE 153.53 ZAC 117.84 ETC 255.17 CLP 95.46

OLA -7.18 RAL 121.88 RAO 6567.9 VEL 11.944 PTH 2.13 VHP 5.638 DPA 55.79 RAp 188.85 ECC 1.3502

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2005.43 -14.01 28.65 342.94 114.86 14 52 22 1405.4 -10.54 21.89

5097.00 24.53 228.12 346.36 75.42 1 58 18 4497.0 22.31 218.17

1754.07 -15.06 9.65 342.42 116.13 16 6 6 1154.1 -11.43 2.75

4823.58 25.68 205.67 346.02 74.15 3 18 31 4223.6 23.26 197.71

1564.92 -17.87 353.75 340.67 119.64 17 3 21 964.9 -13.79 347.02

4585.50 28.70 186.52 344.94 70.58 4 30 38 3985.5 25.78 178.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3047.5 8GR 4476.6 883 1588.4 ST 755.3 SR 1110.8 SS 1623.8

flRT -.9342 RRF -.9989 RTF .9348 CRT -.7904 CRS .9958 CST -.7320

1,415.4 R23 .1078 R13 -.9931 LSA 2050.8 MSA 484.9 SSA 11.9

SG1 5338.1 SG2 911.6 THA 123.56 ELI 1282.1 EL2 400.9 ALF 121.71

LAUNCH DATE DEC 22 1964 FLIGHT Title 282.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC C(_AIC

RL 147.15 LAL -.00

RP 221.51 LAp -.88

RC 268.379 GL -29.71

PLANETOCENTRIC CONIC

C3 22.221 VHL 4.714

LNCH AZMTM LNCH TIME

90.00 14 39 1

90.00 0 7 27

100.00 15 55 23

100.00 1 33 47

110.00 16 52 19

110.00 2 53 20

DIFFERENTIAL CCRRECTION$

TOE -.1883 TRA-2.1477 TC3-2.0353 BAU 1.3246

RDE .8405 RRA 2.2332 RC3 3.9870 FAU .36068

FOE-3.3846 FRA-8.2714 FC-14.0519 BS4P 19376

8DE .8610 BRA 3.0983 8C3 4.4587 FSP 5054

DISTANCE 566.283 EARTH TO MARS

LOt. 90.19 VL 32.908 GAL 5._1 AZL 94.09 HCA 167.54 SMA 184.10 ECC .22242 INC 4.0909 vl 30.277

LOP 257.76 VP 21.849 GAP -5.30 AZP 86.00 TAL 31.71 TAp 199.24 RCA 143.15 APO 223.03 V2 24.820

GP 34.71 ZAL 45.16 ZAP 82.94 ETS 178.74 zAE 119.79 ETE 134.00 ZAC 119.75 ETC 254.97 CLP 93.37

DLA -10.07 RAt. 121.15 RAD 6567.9 VEL 11.983 PTH 2.14 VHP 3.742 DpA 35.98 RAp 189.46 ECC 1.3657

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1921.94 -11.56 23.74 342.71 116.03 15 11 3 1321.9 -7.97 16.90

5201.43 26.14 233.33 347.54 78.71 1 34 9 4601.3 24.32 223.16

1675.59 -12.86 5.06 342.13 117.31 16 23 19 1073.6 -8.90 338.29

4923.04 27.34 212.59 347.E§ 77.43 2 55 50 4323.0 23.34 204.37

1497.33 -15.55 349.88 340.49 120.83 17 17 16 897.3 -11.34 343.30

4874.07 30.34 192.75 346.32 73.83 4 11 14 4074.1 28.03 184.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3280.7 $GR 4757.3 SG3 1492.8 ST 829.1 SR 1319.2 99 1720.4

RRT -.9430 RRF -.9991 RTF .9434 CRT -.8191 CRS .9978 CST -.7802

SG8 5778.8 R23 .1032 R13 -.9938 LSA 2269.9 MSA 484.9 SSA 10.0

SG1 5708.7 SG2 910.2 THA 124.02 EL1 1501.0 EL2 416.0 ALF 119.78

LAUNCH OATE DEC 22 1964

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 221.13 LAP -.91

RC 287.844 GL -33.11

FLANETOCENTRIC CONIC

C3 23.539 VHL 4.852

LNCH AZMTH LNCH TIME

90.00 15 3 0

90.00 23 32 27

lO0.OO 16 17 22

100.00 1 4 42

110.00 17 9 55

110.00 2 28 38

FLIGHT TI_ 264.00 ARRIVAL DATE SEP 12 1965

DISTANCE 570.342 EARTH TO MARS

LOL 90.19 VL 32.908 GAL 5.58 AZL 94.64 HCA 168.64 SMA 184.10 ECC .22214 INC 4.64|6 vl 30.277

LOP 258.66 VP 21.896 GAP -5.32 AZP 85.43 TAL 31.32 TAp 200.13 RCA 143.20 APO 225.00 vE 24.882

GP 37.06 ZAL 47.10 ZAP 91.38 ET8 177.73 ZAE 117.29 ETE 154.45 ZAC 121.89 ETC 254.70 CLP 91.72

OLA -13.36 RAL 120.28 RAD 6568.0 VEL 12.038 PTH 2.15 VHP 3.881 DpA 38.28 RAp 190.32 ECC 1.3874

L-] TIME INJ LAT INJ LONG IMJ RT ASC INJ AZNTH rNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1825.61 -8.83 18.19 342.76 117.07 13 33 26 1223.6 -4.93 11.46

5325.82 27.50 242.20 349.12 82.95 23 I 13 4725.8 26.23 233.76

1585.69 -9.80 359.92 342.14 118.38 16 43 48 983.7 -5.93 353.27

5040.98 28.81 221.05 348.91 81.64 2 28 43 4441.0 27.35 212.55

1421.06 -12.84 345.83 340.34 121.93 17 33 38 821.1 -8.53 339.19

4778.35 32.27 200.39 348.19 78.06 3 48 16 4178.3 30.29 191.73

DIFFERENTIAL CORRECTIONS

TOE -.S019 TRA-2.3244 TC3-2.1158 8AU 1.4190

ROE 1.0787 Rflk 2.4628 tiC3 3.9619 FAU .33317

FOE-3.8857 FRA-7.9101 FC-12.2337 BSP 20775

80E 1.1202 8RA 3.$861 BC3 4.5090 FSP 4674

MID-COURSE EXECUTION ACCURACy

SGT 3507.3 SGR 5048.1 8G3 1377.2

RRT -.9499 flRF -.9993 RTF .9500

SG8 6146.9 R23 .0988 fl13 -.9944

SGt 6079.1 SG2 910.5 THA 124.30

LAUNCH DATE DEC 22 1964

ORBIT DETERMINATION ACCURACY

ST 920.5 SR 1562.1 SS 1803.7

CRT -.8486 CRS .9989 CST -.8229

LSA 2311.0 MSA 485.5 SSA 8.4

EL1 1760.9 EL2 432.0 ALF 118.48

HELIOCENTRIC CCNIC

RL 147.13 LAL -.00

RP 220.75 LAP -.94

RC 289.Zt)2 GL -36.97

PLAN(TOCENTRIC CONIC

C3 25.413 VHL 5.041

LNCH A_4TH LNCH TIME

90.00 15 32 53

90.00 22 33 47

100.00 16 44 26

100.00 0 28 50

110.00 17 31 7

110.00 1 58 39

DIFFERENTIAL C_RRECTION8

TOE -.4424 TRA-2.5288 TC3-2.1482 BAU 1.5215

ROE 1.3797 RRA 2.7358 RC3 3.9305 FAU .30172

FOE-4.0432 FRA-7.4584 FC-10.27|7 BSAP 22198

BOE 1.4432 8flA 3.7220 BC3 4.4782 FSP 4225

FLIGHT TIME 266.00 ARRIVAL DATE SEP 14 1965

DISTANCE 574.408 EARTH TO MARS

LOt. 90.19 VL 32.908 GAL 5.54 AZi. 95.31 HCA 169.74 SMA 184.10 ECC .22187 INC 5.3110 vl 30.277

LOP 259.97 VP 21.944 GAP -§.74 AZP 84.77 TAL 31.31 TAP 201.06 RCA 143.26 APO 224.95 V2 24.903

GP 39.63 ZAL 49.41 ZAP 89.93 ETS 178.80 ZAE 114.79 ETE 154.88 ZAC 124.26 ETC 254.35 CLP 89.91

DLA -17.07 RAL 119.16 RAD 6568.0 VEL 12.116 PTH 2.17 VHp 4.062 DpA 40.77 RAp 191.50 ECC 1.4182

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT %NJ 2 LONG

1711.02 -5.D2 11.70 343.29 117.90 16 1 24 1111.0 -1.25 5.05

5478.04 28.28 253.28 351.12 88.43 24 25 5 4878.0 27.76 244.63

1480.14 -6.33 354.01 342.57 119.28 17 9 6 880.1 -2.38 347.43

5184.16 29.76 231.56 351.05 87.10 1 55 14 4584.2 29.04 222.83

1333.91 -9.66 340.89 340.54 122.85 17 53 21 733.9 -5.25 334.57

4903.15 33.63 209.86 350.68 83.51 3 20 22 4303.2 32.37 200.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3733.5 SGR 5359.1 SG3 1243.7 ST 1033.1 SR 1845.0 S$ 1867.3

RRT -.9§58 RRF -.9894 RTF .955§ CRT -.8TGT CRS .9994 CST -.8599

SG8 6531.4 R23 .0944 R13 -.9949 LSA 2778.8 NSA 486.1 SSA 7.0

SG1 6467.4 882 911.8 THA 124.43 EL1 2067.3 EL2 443.3 ALF 117.52

2334



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 19646

LAUNCH DATE DEC ZE 1944 FLIGHT TIH[ ZGS.DO ARRIVAL DATE SEP |E 1965

HELIOCENTRIC CON|C

RL 84T.13 LAL -.DO

RF 22D.3T LAP -.ST

RC E?O.TES f_. -41.3S

PLANETOCENTRIC CONIC

C3 84.149 VHL S.$OG

LNCH AZNTH LNCH TIN(

SO.DR 1G 13 S

SO.DO R2 RET

lOO.OO 1T 1D 57

lOG.DO R3 3D 11

110.00 1T ST 4]

110.00 1 !0 SI

DIFFERENTIAL C(_RI[CTIONI

?DE -.GITI TItA-t.TS$4 TC_-9.1_T BAU 1.8404

ND[ 1.7515 RItA 3.0F84 NC3 3.1073 FAU .RGTRT

FDE-4.1TRI FRA-G.RRST FC_-D.RSOR BaP Z3332

ROE l.eSYO BRA 4.1335 BC$ 4.3591FSP 3411

DISTANCE 5T|.4RO EARTH TO MARS

LOL 90.19 VL 32.909 GAL 5.$0 AZL 96.14 HCA 170.85 844A 184.12 ECC .•2lEE INC 4.1483 Vl 3O.ZTT

251.09 Vff 21.992 GAP *S.RS AZP 05.93 TAL 31.10 TAp 201.S5 RCA 143.$1APO 224.92 VZ 24.945

GP 42.51 ZAL 58.14 ZAP 84.45 ETS ITS.RE Z/_ 112.2D ETE 155.29 ZAC |26.91ETC 253.0R CLP 84.=6

DLA -21.25 RAL 11T.TT RAO 6518.1 VI[L lZ.228 PTN

L-I TIN( INJ LAT

1565.84 -.34

SGT3.ST 8T.81

1350.05 -1.85

5385.01 89.R3

1£31.GT -9.83

5052.13 34.18

8.2D VHp 4.$02 DpA 43.48 RAP 123.06 ECC 1.4635

|NJ L_NG INJ RT ARC |NJ AZNTH INJ TIN( PO CST TIN INJ • LAT |NJ • LONG

3.58 344.64 118.31 18 39 11 965.8 3.43 354.94

8ST.SR 553.3T 85.57 85 3T 1 $074.0 88.22 258.9•

34R.i5 543.TS 118,R3 1T 4• 8T TSD.O •.03 340.51

245.00 353,54 94.15 85 T 41 4TR5.O 29.82 236.21

555.45 341.35 183.T4 18 18 14 351.7 -1.35 3Z9.••

• 81.76 333.78 20.39 8 45 18 4456.1 33.87 21•.S3

N|D-COUNI_ EXECUT|GN ACCURACY ORRIT DETENN|NATION ACCURACY

SGT 3984.6 IGR 5T11.6 IG3 lOIS.R ST 1188.T M •IT8.R $R 1905.8

RRT -.9t03 RRF -.R993 9TF .91SO• CRT -.9014 CRR .99RT CST -.ODD3

8933.9 1123 .OeIHI R15 -.R954 LSA 3031.0 NRA 4RT.3 SSA S.e

SGI R885.6 IG2 9|4.2 ?HA 194.40 EL! 2498.9 EL8 453.9 ALF 116.86

LAUNCH OAT( DEC •• llHi4 FLIGHT TIRE rTO.O0 ARRIVAL DATE f_p SR 1945

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP •ZO.O0 LAP -1.01

RC •T•.134 GL -44.31

PLANETOCENTRIC C_4IC

C5 3•.233 VNL 5.M£

LNCH AZN1H LNCH T|NE

90.00 1T 10 18

90.00 20 41 53

lO0.O0 18 13 31

1DO.DO 21 30 9

110.00 10 33 44

110.00 O 30

DIFFERENTIAL C_IERRCT|ONR

TO( -.1100 TNA-3.0Z3T TC5-8.0114 BAU 1.T633

NO• •.2104 NNA 3.499T RE3 5.3614 FAU .88753

FDE-4.138R FIA-R.E3T8 FC8.,.R.IOlG BglID 841Nb3

BOG •.354• BRA 4.R19T BC3 4.0901 FlIP 3091

DIST_R( MR.SSl EMTH TO NAR$

LQL 90.19 VL 38.910 kU. 5.45 AZL I?.L_O HCA 171.H M4A 184.13 ECC .29138 INC 7.9046 vl 3O.RTT

LOP RIkl.91 Vff 2J_.040 GAP -tb.lO AZP 1_.RT TN. 50.$T TAP 80e.R3 ItCA 143.37 APO 1_4.lO V• 24.956

GP 45.14 •AL 53.38 ZAP 87.53 ST8 181.17 ZA[ 101.80 [TE 1IS.S1 ZAC 1_9.83 [TC 233.RT CLP 86.49

OLA -23.|5 RAL 113.H R_O SNS.8 VEL 18.39_ PTH

L-I TIRE IHJ LAT

1548.39 8.T8

GTS.lm 84.10

1167.T4 4.1_

S$1R.O_ 8T.O0

1104.T4 -.MI

_251.TR 88.0t

2.94 VHP 4.1_9 OPA 42,83 NAP 19S.13 ECC 1.5313

ZNJ lONG |NJ RT AK INJ A]54TH |NJ T|NE I_ COT TIN |NJ 8 LAT INJ • LCli6

851.15 _4T.S8 11T.S_ IT 41 31 ?48.6 10.40 844.84

810.14 854.87 105.12 _0 38 12 TG.9 26.D4 801.94

8_43._ 848.44 119.$1 10 88 T 3RT.T 8.13 8_0.81

llR.|l 8SS0ST 108.88 R4 8 43 §01R.0 8_.$? RS4.TI

8RR.DO 84_,10 194.1? II 59 9 504.7 3.50 81_.iO

2_O.N 8iT,08 _tl, 59 I 3l 1 4lS_.l 88.ll l_?. Tl

N|0-¢OUNli9 [v_CUT|©N ACCURACY ORBIT D[TERHINAT|ON ACCURACY

lilt 4170.8 _ tORT.8 848 9_4.8 ST 13CHS.S M £$28.T iS IO19.5

RRT -,_48 RNF -.HIS RTF .IHS55 CRT -.RIFT CN$ .9998 CIT -.9099

$48 T334.08d_ ._30 218 -.NSR L_A 8865.0 N$A 498.8 SEA 4.8

IGl T881.4 _ 919.0 lrHA 124.19 EL1 2808°8 EL• 467.3 ALF 116.•0

LAUNCH DATE DEC El 1RS4 FLIGHT TIN[ 872.00 ARRIVAL DATE lEP •O 1RiG

HELIOCENTRIC CONIC

RL 14T.1S LAL -.OO LOt. 90.18 VL 38.911GAL

RP I|O.GR LAP -I.O4 LOP 2G3.33 VP 22.080 GAP

RC 275.5•R GL -51.9| GP 49._ Z_ 59.02 ZAP

PLAN[TOCENT_IC CONIC

C$ 3l.l•l VI4L O.i31

LNCH AZNTH LNCH TINE

Ti.3T IT • S•

103.13 •O 38 58

TI.3T 1T • 52

lOS.G3 •O 58 58

riO.DO 19 38 46

110.00 •8 O 15

DIFFERENTIAL CO_RECTIONG

TDE-I.O3•$ _RA-3.3SL_ TC3-l.m4 BAU 1.8170

ROE t.7945 IRA 4.0395 RC8 8.Lq_RT FAU .11499

FDE-3.RSt)T FRA-S.4•18 FC_-4.1843 BSP 85074

BD( R.ITR• BNA S.•4i? BE3 3.6945 F_P 843T

DISTANCE 586.838 EARTH TO NAN3

5.41AZL SO.D1HCA 1?3.OR SNA 114.1t ECC .2•116 IN(: I.IOTT V| 30.ET?

-8.88 A_P ||.48 TAL 30.44 TAp •03.70 RCA 143.43 APO E•4.RD V2 •5.ORT

DI.RO ETR 11_.41ZA[ 107.38 ETE 15G.OS ZAC 138.04 (TC •52.45 CLP D4.D4

DLA -31.18 RAL 113.54 RAO $548.5 TEL It.SET PTN 2.30 VHP $.08_ DpA 49.13 RAP 197.83 ECC 1.6590

L-| TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO C3T TIN INJ • LAT INJ • LONG

1408.87 18.77 .T8 858.S3 118.$T ST 8E 1S 804.0 •0.22 353.58

709.T3 16.79 $0_.52 853.65 116.86 80 SO 42 1DR.? 2D.•3 30•.32

1403.97 1R.TT .TI 338._3 118.8? 17 86 I$ 804.0 80.•• 333.58

TO_.T8 II.T8 809.38 855.65 118.66 8O SO 42 109.7 20.23 3D=,3=

916.61 S.IT 818.91 _4T.$T 188.69 19 4D 3 316.7 10.$6 31•.82

5533.0_ 21.03 837.28 551.1_ 110.48 84 40 28 4933.1 30.54 •41.95

N|D-COUR_ EXECUT|GN ACCURACY ORBIT DETERNINATION ACCURACY

_GT 4_0.5 J_t _4_J.9 $G8 ?3D.8 ST 1440.6 S_ _J03.8 33 1754.3

RRT -,_TSIIl_ -._I_NS RTI r .RIG8 CRT -.8885 CRS .$8R$ CGT -.9_26

7780.4 2_ .0e88 218 -.8Rf_ LSA 3633.D M$A 508.5 D$A 3.9

SGI T78§.8 _ 984.6 THA 185.63 EL1 3186.S EL8 404.1ALF 115.5•

LAUNCH DATE DEC •R 1914 FLIGHT TIRE 800.00 _IRlVAL DATE OCT 16 1945

HELIOCENTRIC COLIC

RL 147.15 LAL -.OQLQL 90.19 VL _._HS1 GAL

IP •14.?| LAP -1.4• LOP RTI048 VP tt.?TI GAP -8.61 AZP N.M TAt.

RC R91.RT• G_ ' 55.40 GP 038.78 ZAL _4.D1 ZAP TO.4§ [T$ 161.8T ZA_

PLAN[TOCENTNIC CONIC

C3 57.053 VHL R.OlO DLA 48.93 RAL 188.54 RAID $S_1.4 V[L 12.588 PTH

LNCH AZNTH INCH Title L-I TIM( INJ LAT |NJ t._NG INJ RT AS(:

11.17 9 10 5• 480_.69 -53.00 248.85 1_,5D

11.17 O 38 R1 4874.55 -t4._ 231.0_ 11,G4

21.17 T •S • 4401.20 -43.18 288.88 9_.85

RI.I? 3 4 3• 4T_Hl.38 -21.80 241.50 88.14

• 4.85 5 R• 44 43$0.28 -31.22 253.65 M.19

155.15 13 41 48 _RIO.SR -81.D1 85.71 14.17

DIFFERENTIAL C(_ItECT|ON$ NID-CQURS[ EXECUTION ACCURACY

_DE ?.3GG$ TNA -,2_58 TC3-8.SIT5 BAt) 8.1565 SGT lS_O.R WAR 4709.1 SG8 861.8

RDE 3.8•19 RRA .IH8 RC$-•.4572 FAU .88857 RRT .9TSS IF .9J81 R1T .9315

FD• ?.G?01) FRA .4G88 FC3-3.5S81 9lip 3•O_T SG_ 8474.0 288 o8182 213 .RT58

BOG 8.3015 BIIA .3520 BC3 4.3483 FmP 3144 _1 8487.4 SG_ 938.7 ?HA •9.47

DISTANCE $43.85T EARTH TO HANS

4.46 A=5 $1.98 NCA 189.35 W4A 183.00 ECC .•1830 INC O.TT48 vl 50.•77

85.84 TAp 214.69 RCA 144.61APO ••5.38 V• 24.57•

93.20 ETE 181.17 ZAC 43.59 ETC 233.1• CLP 64.•|

8.88 VHP 4.584 DpA -28.•8

INJ AZNTH INJ TIN( PO C3T TIN

16.46 10 _ 85 370•.7

10.17 I 59 85 4874.6

• 5,85 8 38 23 3801.2

90.04 4 28 31 4159.5

83.84 G 88 44 3950.3

85.84 18 28 47 8218.4

RAP 148.8• ECC 1.6105

INJ • LAT INJ _ LONG

-GO.GO 238.G$

-••.RG •49.97

-SO.•G •27.29

-•9.39 •38.78

-39.04 •29.58

-39.04 81.65

OitBXT DETERNINATION ACCURACY

ST 4934.G M 3404.4 $3 •G42.8

CRT .9974 CR3-|.O000 C3T -.RRGG

LSA 2318.3 N3A 28G.3 33A 5.7

ELI 7R12.1 EL• 2•9.D ALF 27.45

2855



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI... 1, 1964)

LAUNCH DATE DEC 22 1964 FLIGHT TIM( 302.00 ARRIVAL DATE OCT 20 lg65

HELIOCENTRIC COe4IC DISTANCE 849.577 EARTH TO MARS

RL 147.15 LAL -.DO COL 90.19 VL 32.966 GAL 4.38 AZL 82.06 HCA 190".52 8MA 185.09 ECC .21821 INC 7.9358 V1 30.277

RF 214.40 LAp -1.44 LOP 280.61 VP 22.825 GAP -8.74 AZP 97.80 TAL 24.90 TAp 215.42 RCA 144.70 APO 225.47 V2 25.608

RC 292.426 GL 52.55 GP -36.51 ZAL 62.86 ZAP 68.33 ET9 161.98 ZA( 91.83 (TE 179.98 ZAC 48.60 ETC 254.00 CLP 62.65

PLANA[TOCENTRIC CONIC

C3 32.676 VNL 5.718 OLA 85.58 RAL 165.36 RAD 6588.3 VEL 12.412 RTH 2.24 VHp 4.369 DPA -25.27 RAp 150.11 ECC 1.5378

LNCH AZIATH LNCH TIM( L-1 TIME |NJ LAT |NJ LONG INJ R? ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

28.01 5 17 12 4518.08 -33.11 229.19 56.1? 29.58 6 32 30 3918.1 -39.97 224.47

151.99 15 22 tO 2799.57 -33.10 64.71 58.15 29.36 16 8 46 2196.6 -39.96 79.99

26.01 5 17 12 4518.08 -33.11 229.19 36.17 29.38 8 32 30 3918.1 -39.97 224.47

151.99 15 22 10 2798.57 -33.10 84.71 58._5 29.58 16 8 46 2196.6 -39.96 79.99

28.01 5 17 12 4518.06 -35.11 229.19 58.17 29.38 6 32 30 3918.1 -39.97 224.47

151.99 15 22 10 2796.57 -33.10 84.71 58.15 29.58 16 8 46 2196.6 -39.96 79.99

DIFFERENTIAL C(_RRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 6.8707 TRA -.4597 TC3-4.1299 BAU 2.1128 $GT 8423.8 Sr_ 4349.8 863 964.1 9T 6896.0 SR 3256.3 88 2986.6

ROE 3.2469 RRA .0998 RC3-2.5135 FAU .26012 RRT .9749 RRF .9980 RTF .9838 CRT .9975 CR8-1.0000 CST -.9971

FOE 7.6509 FRA .2952 FC3-6.8914 BSP 31917 $68 9480.5 R23 .2172 R13 .9?50 LSA 8185.6 NSA 273.4 SSA 6.6

BOE 7.5993 BflA .4704 BE3 4.8337 FSP 3463 $G1 9441.0 862 864.5 THA 26.97 EL1 7623.3 EL2 209.1 ALF 25.24

LAUNCH DATE DEC 22 1964 FLIGHT TIN( 304.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CCNIC DISTANCE 653.804 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 32.972 GAL 4.31 AZt. 82.74 HCA 191.69 SMA 185.18 ECC .21812 INC 7.2609 vl 30.277

RP 214.08 LAP -1.47 LOP 281.79 VP 22.873 GAP -8.67 AZP 97.11 TAL 24.44 TAp 216.13 flCA 144.79 APT) 225.57 V2 25.644

RC 293.566 GL 50.04 GP -33.64 ZAL 61.58 ZAP M.36 ETS 162.19 ZA( 90.42 (TE 179.00 ZAC 51.32 ETC 254.68 CLP 61.20

PLAN(TOCENTRIC CONIC

C3 29.394 VHL 5.422 DLA 63.12 RAt. 183.24 RAD 6588.2 V(L 12.279 PTH 2.21 VHP 4.254 DpA -22.39 RAp 151.24 ECC 1.4897

LNCH AZIATH LNCH TIM( L-1 TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.90 5 15 23 4480.72 -33.88 224.99 53.36 32.99 6 30 4 3880.7 -40.46 219.69

149.10 15 6 52 2780.72 -33.87 85.80 53.34 32.99 15 53 12 2180.7 -40.45 78.50

30.90 § 15 23 4480.72 -38.88 224.9t) 33.36 32.99 6 30 4 3880.7 -40.46 219.69

149.10 15 6 32 2780.72 -33.87 83.80 53.34 32.99 15 53 12 2180.7 -40.45 78.50

90.90 5 15 28 4480.?2 -33.88 224.99 53.36 32.99 6 30 4 3880.7 -40.46 219.69

149.10 19 6 52 2780.72 -$3.87 83.80 53.34 32.99 15 53 12 2180.7 -40.45 78.50

DIFFERENTIAL C_RRECTION9 NID-COURSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE 6.4917 TRA -.5918 TC$-4.6387 BAU 2.0718 $GT 8617.1 S_ 4014.9 SG3 1043.9 ST 6874.7 SR 2952.1 SS 3060.9

RDE 2.7921 RRA .0524 RC3-2.3084 FAU .27391 RRT .9733 RRF ,9978 RTF .9849 CRT .9973 CRS-I.0000 CST -.9970

FOE 7.9756 FRA .1903 FC5-8.0674 BSP 32551 $G_ 9506.3 R23 .2193 R13 .9742 LSA 8079.1 MSA 27|.4 SSA 7.4

8DE 7.0667 BRA .5936 BE3 5.2717 FSP 3812 $61 9472.5 362 803.7 THA 24.63 EL1 7479.1 EL2 198.0 ALF 29.20

LAUNCH DATE DEC 2Z 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 213.77 LAp -1.49

RC 294.693 GL 47.62

PLANETOC(NTRIC CONIC

CS 26.664 VHL 5.183

LNCH AZNTH LNCH TIME

SS.54 $ 15 53

146.46 14 54 34

3S.54 S 15 53

146.46 14 54 34

33.54 S 15 53

146.46 14 54 34

DISTANCE 658.046 EARTH TO MARS

LOt. 90.19 VL 32.977 GAL 4.22 AZL 83.29 HCA 192.87 SMA 185.28 ECC .21804 INC 6.7064 vl 30.277

LOP 282.97 VP 22.920 GAP -9.00 AZP 96.54 TAL 23.96 TAp 216.84 RCA 144.88 kPO 225.67 V2 25.679

GP -31.08 ZAL 60.74 ZAP 64.50 ET9 162.44 ZAE 88.96 ETE 178.18 ZAC 53.77 ETC 255.21 CLP 59.82

OLA 60.89 RAL 161.76 RAD 6568.1 VEL 12.175 PTH Z.lg VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

444T.22 -34.33 221.07 49.42 36.09 6 30 0

2769.34 -34.33 83.00 49.41 36.09 15 40 43

4447.22 -34.33 221.07 49.42 36.09 6 30 0

2789.34 -34.33 83.00 49.41 36.09 15 40 43

4447.22 -34.33 221.07 49.42 36.09 6 30 0

2769.34 -34.33 83.00 49.41 38.09 15 40 43

DIFFERENTIAL CCRRECTION9 MID-COURSE EX(CUT|ON ACCURACy

TDE 6.1572 TRA -.7190 TC3-5.1883 BAU 2.0610 SGT 8813.5 SGR 3712.5 963 1106.9

ROE 2.4062 RRA .0070 1_3-2.4983 FAU .28621 RRT .9764 flRF .9975 RTF .9660

FOE 7.7126 FRA .0447 FCS-9.2235 BSP 32505 SG8 9563.5 R23 .2203 R13 .9736

BOE 6.6107 BRA .7191 8C3 5.7386 FSP 3965 SG1 9534.7 SG2 741.0 THA 22.50

LAUNCH DATE DEC 22 1964 FLIGHT TIM( 308.00

4.160 OpA -20.19 RAp 152.24 ECC 1.4421

PO CST TIM INJ 2 LAT INJ 2 LONG

3847.2 -40.6§ 215.28

2169.3 -40.64 77.22

3847.2 -40.65 215.26

2169.3 -40.64 77.22

3847.2 -40.65 215.28

2169.3 -40.64 77.22

ORBIT DETERMINATION ACCURACy

ST 6825.9 SR 2661.1 SS 3066.4

CRT .9973 CRS-I.0000 CST -.9971

LSA 7937.8 NSA 262.1 SSA 8.5

EL1 7324.0 EL2 183.1 ALF 21.26

ARRIVAL DATE OCT 26 1969

HELIOCENTRIC C4_41C DISTANCE 862.296 EARTH TO MARS

RL 147.15 LAL -.00 _ 90.19 VL 32.983 GAL 4.14 AZL 63.76 HCA 194.06 SHA 185.37 ECC .21797 INC 6.2424 vt 30.27T

RP 213.46 LAP -1.51 LOp 264.18 VP 22.968 GAP -9.12 AZP 96.06 TAt. 23.48 TAP 217.53 RCA 144.97 APO 225.78 V2 25.714

RC 295.809 64. 45.89 GP -28.79 ZAL 60.10 ZAP 62.76 (T8 182.74 ZA( 87.53 (T( 177.51 ZAE 95.96 ETC 255.63 CLP 58.91

PLAN[TOCENTR|C CGNIC

C3 24.857 VHL 4.986 DLA 58.87 RAL 160.75 RAO 6568.0 VI[L 12.093 PTH 2.16 VHP

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

35.97 5 18 0 4419.64 -34.57 217.42 46.17 38.89 8 31 36

144.03 14 44 23 2761.51 -54.56 82.33 46.13 38.89 15 30 24

35.97 5 18 0 4416.84 -34.57 217.42 46.17 38.89 6 31 36

144.03 14 44 23 2781.51 -$4.56 82.33 46.13 38.89 15 30 24

35.97 5 18 0 4416.84 -34.57 2t7.42 46.17 38.89 6 31 36

144.03 14 44 23 2761.51 -34.56 82.33 48.15 36.89 15 30 24

DIFFERENTIAL C4_flECTI(_IS MID-COURSE EXECUTION ACCURACY

TDE S.8893 TRA -,812T TC3-3.6740 BAU 2.0343 SGT 9004.4 $GR 3434.6 SG3 1152.7

ROE 2.0963 RRA -.0152 RC$-2.4548 FAU .29361 RRT .9770 RRF .997| RTF .9666

FOE 7.4850 FRA -.0813 FC-10.2262 BSP 32816 $68 9637.2 R_3 .2212 R13 .9729

8DE 6.2312 BRA .81L)9 BC3 8.1823 FSP 4102 SG1 9612.8 SG2 686.4 THA 20.55

4.098 DpA -18.07 RAp 153.14 ECC 1.4091

PC) CST TIN INJ 2 LAT INJ 2 LONG

3816.6 -40.62 211.22

2181.5 -40.61 76.14

3816.6 -40.62 211.22

2161.5 -40.61 76.14

3816.6 -40.62 211.22

2161.5 -40.61 76.14

ORBIT DETERMZNATION ACCURACY

ST 6791.8 SR 2410.2 SS 3047.2

CRT .9971 CRS-l.QDOO CST -.9971

LSA 7820.3 MSA 257.2 SSA 9.5

EL1 7204.7 EL2 172.2 ALF 19.90

2356



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 2Z 1944 FLIGHT TiN( 310.00 ARRIYAL DATE OCT 28 1965

HELIOCENTRIC CONIC DISTANCE 666.555 EARTH TO NARS

RL $47.$$ LAL -.00 LOL 90.19 VL 32.989 6AL 4.05 AZL 34.$5 HCA $95.24 SMA 185.48 ECC .21791 INC 5.8479 Vl 30.277

RP 253.16 LAP -$.53 LOP 285.35 vP 23.014 SAP -9.24 AZP 95.64 TAL 22.98 TAp 218.22 RCA $45.06 APO225.89 v2 25.746

RC 296.904 6L 44.09 6P -26.75 ZAL 59.63 ZAP 61.11 ETS 163.05 ZAE 36.09 ET( $76.95 ZAC 57.94 ETC 255.96 CLP 57.25

PLAM(TOCENTRIC CONIC

C3 63.223 YHL 4.819 DLA 57.01RAL 160.09 RAD 6567.9 V(L 12.025 PTH 2.15 VHp 4.057 DPA -16.19 RAp 153.96 ECC 1.3622

LNCH AZI4TN LkiCH TIM( L-I TINE [NJ LAT INJ LONG INJ RT A$C iNJ AZNTH iNJ TIM( POCST TIM INJ 2 LAT INJ Z LONG

39.ZO 5 21 15 4389.44 -34.63 254.01 43.46 41.43 6 34 23 3788.4 -40.44 207.43

145.80 14 35 50 2756.39 -34.62 81.79 45.4§ 41.42 15 21 46 2156.4 -40.43 75.26

3R.20 5 21 15 4389.44 -34.93 214.01 43.46 41.43 6 34 23 3788.4 -40.44 207.48

$41.90 14 35 50 2759.39 -34.92 81.79 43.45 41.42 15 25 46 2156.4 -40.43 75.26

36.20 5 23 15 4399.44 -34.93 254.01 43.46 45.43 6 34 23 3708.4 -40.44 207.46

141,90 14 35 50 2759.39 -34.62 81.79 43.45 41.42 15 23 46 2$56.4 -40.43 75.26

DIFFERENTIAL CORRECTIONS NID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10( 5.6597 TItA -.9918 TC3-6.1809 BAU 2.0594 SGT 9195.8 SG4t 3182.5 SG3 1185.1 ST 6756.8 SR 2189.1 S$ 300Z.5

RD( 1.$393 lIRA -.0_0 RC5-2.398| FAU .29823 RRT .RTT4 _ .9995 RTF .9670 CRT .9969 CRS-I.DOOO CST -.9970

FOE 7.1985 FRA -.1294 FC-13.1379 B_P 33076 _ 9730.9 R23 .2213 RI3 .9722 LSA 7706.7 HSA 253.0 SSA $0.4

BiDE 5.9511BRA .8922 BC3 6.6298 FSP 4177 SGI 9710.0 SC_ 937.2 THA 18.77 EL1 7100.4 ELZ 163.O ALF 17.90

LAUNCH DATE DEC 22 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 30 1965

Hq[LIOCENTRIC CGNIC DISTANCE 670.822 EARTH TO NARS

RL $47.15 LAb -.O0 LOL 90.19 VL 32.995 GAL 3.96 AZL

RIP 212.87 LAP -1.$$ LOP 21U_.55 V1P 23.061 GAP -9.35 AZP

RC 297.989 GL 42.51 GP -24.92 ZAL 59.33 ZAP 59.56 ETS

PLAM(TOCENTRIC CONIC

C3 21.$64 VI4L 4.$79 DLA 55.31 RAL 159.69 RAD 6567.9 V(L

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

40.28 5 Z5 20 4362.14 -34.58

139.72 $4 29 33 2753.42 -34.57

40.29 5 25 ZO 4352.14 -34.58

139.72 14 26 33 2753.42 -34.$7

40.20 3 25 20 4362.14 -34.58

139.72 14 28 33 2753.42 -34.57

DIFFERENTIAL CGRRECTION$

TOE 5.4696 TRA -.94415 TC5-$.9731 BAU 2.0657

ROE 1.6272 RRA -.0311 RC3-2.3269 FAU .29990

FOE 6.8872 FRA -.1719 FC-13.9750 R_ 33504

BOG 5.7055 BRA .9498 6C3 7.0671 FSP 4226

64.49 HCA

95.28 TAL

163.36 ZA(

196.43 SMA 185.58 ECC .21786 INC 5.5085 vl 30.277

22.46 TAp_218.90 REA $45.15 4PO 226.01 V2 25.782

84.66 ET( 176.48 ZAE 59.72 ET( 256.22 CLP 56.04

11.968 PTH 2.13 VHp 4.034 DpA -$4.50 RAp $54.?2 ECC 1.3598

INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( POCST TIN INJ 2 LAT INJ 2 LONG

210.84 41.20 43.73 6 38 Z 3762.1 -40.15 204.02

R1.37 41.19 43.72 15 14 26 2153.4 -40.14 74.56

210.84 41.20 43.73 G 38 2 3762.1 -40.15 204.02

81.37 41.19 43.72 15 14 26 2153.4 -40.14 74.56

210.84 41.20 43.73 G 39 Z 3762.1 -40.|5 204.02

81.37 41.19 43.72 15 14 26 2153.4 -40.14 74.56

NID-COUR_ E_rCUTION ACCuRACy ORRIT DETERtlINATION ACCURACY

$67 9382.066R LP952.2 $93 1205.5 ST 6731.5 9R 1995.0 36 2944.2

RRT .9773RRI r .9958 RTF .9672 CRT .R967 CRS-I.O000 CST -.9939

SG8 9R35.5 R23 .2208 R|3 .9715 LSA 7609.1M5A 250.2 SSA $1.7

SGI 9817.6 SG2 593.5 THA 17.16 ELI 7019.2 EL2 155.3 ALF 16.47

LAtJ4CH DATE DEC 22 1964 FLIGHT TIME 314.00 ARRIVAL DATE NOV t 1945

HELIOCENTRIC CONIC DISTANCE 675.097

RL 147.15 LAL -.00 LOL 90.19 VL 33.002 GAL 3.87 AZL 84.7R HCA 30.277

RP 212.57 LAP -1.50 LOP 287.75 VF 23.107 6AP -9.47 AZP 94.97 TAL 25.R15

RC 299.041 6L 41.10 GP -23.28 ZAL 59.15 ZAP 59.09 ET$ 163.68 ZN[ 54.67

PLAM(TOCENTRIC CONIC

C3 20.713 VHL 4.555 DLA 53.74 RAL 159.49 RAD 6567.8 Vt[L 11.920 PTH

LNCH AZNTH LNCH TIM( L-I TIM( |NJ LAY INJ LONG INJ RT AS( INJ

42.21 5 30 4 4337.35 -34.44 207.89 39.31 45.82 6 42 22

137.79 14 22 13 2752.17 -34.43 91.OG 39.50 45.81 15 8 9

42.21 5 30 4 4337.35 -34.44 207.91 39.51 45.82 6 42 22

137.79 14 22 16 2752.17 -34.43 61.06 39.30 45.85 15 9 9

42.2i 5 30 4 4337.35 -34.44 207.99 39.51 45.82 6 42 22

137.79 14 22 1$ 2732.17 -34.43 RI.OG 3R.30 45.61 15 8 9

DIFFERENTIAL C_RRECTION9 MID-COURSE EvrcuTIoN ACCURACY

TOE 5.3087 111A -.9938 TC3-7.1910 BAU 2.0794 SGT R567.O Srdl 1743.1 SG3 1216.6

ROE 1.441HS RMA -.0_2 RCS-2.2409 FAU .29954 RRT .9777 RRF .9949 RTF .9672

FOE 6.5915 FRA -.1933 FC-12.5200 O_P 33938 S6B 9952.5 R23 .2193 R13 .9708

ROE 5.4973 BRA .9942 BC3 7.5059 FSP 4242 SGI 9937.0 SG2 555.0 THA 15.71

LAUNCH DATE DEC 22 1964 FLIGHT TIE 316.00 ARRIVAL DATE NOV 3 1965

EARTH TO MARS

197.65 SNA 185.69 ECC .21782 INC 5.2130 Vl

21.93 TAp 219.56 RCA 145.24 APO 224.14 V2

63.24 ETE 176.10 ZAC 61.32 ETC 256.44 CLP

2.12 VHP 4.025 DPA -13.01 RAp 155.43 ECC 1.3409

AZNTH INJ TIM( PO CST TIN INJ 2 LAT 1NJ 2 LONG

3737.4 -39.7R 200.61

2152.2 -39.78 74.0$

3737.4 -39.7R 2DO.R1

2152.2 -39.76 74.0!

3737.4 -39.79 200.81

2152.2 -59.78 74.01

ORBIT DETERMINATION ACCURACY

ST 6709.8 Sit 1029.1 SS 2875.4

CRT .9964 CR$-$.DDDO C$T -.9967

LSA 7519.9 NSA 240.3 SSA 12.7

ELI 6955.3 EL2 149.0 ALF 15.18

ECC 1.3246

INJ RT AS( INJ AZNTH INJ TIM( POCST TIN INJ 2 LAY INJ 2 LON6

37.73 47.73 G 47 15 3713.7 -39.38 197.82

37.72 47.72 15 2 40 2152.4 -59.37 73.61

37.73 47.73 G 47 15 3713.7 -39.38 $97.82

37.72 47.72 15 2 40 2152.4 -39.37 73.61

37.73 47.73 6 47 15 3753.7 -39.39 197.82

37.72 47.72 15 2 40 2152.4 -39.37 73.61

fllO-CouR$1[ E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9749.4 m 2532.4 SG3 1219.5 ST 6689.9 SR 1678.3 $$ 2799.6

RflT .9775 _ .9939 RTF .9972 CRT .9961CRS -.9999 CST -.9966

S1810079.0 R25 .2169 R13 .9701 LSA 7439.6 NSA 247.1 $$A 13.6

SGt1006403 362 521.3 THA 14.39 ELI 6895.7 EL2 143.6 ALF 14.O4

H(LI_ENTRIC CONIC DISTANCE 679.379 EARTH TO MARS

RL 147.15 LAL -.IN) L(_ 90.19 VL 33.008 GAL 3.7R AZL 85.05 HCA 198.83 SMA 185.90 ECC .21778 IN(: 4.9532 vl 30.277

RF 212.29 LAP -1.G0 LOP 288.95 V1P 23.152 GAP -9.57 AZP 94.69 TAL 21.39 TAp 220.22 RCA 145.34 Ai_D 226.26 V2 25.847

RC 300.120 GL 59.92 GP -2t.80 ZAL 59.11 ZAP 56.70 ETS 163.R8 ZA( 81.65 EYE 175.78 ZAC 62.78 (TC 256.61 CLP 53.75

PLANETOCENTRIC CONIC

C3 19.781VNL 4.4410LA 52.28 RAL 159.47 RAO 9597.9 VEL 11.879 PTH 2.11VHp 4.026 DPA -11.68 RAP 156.$0

LNCN AZNTH LNCH TIM( L-I TIME INJ LAY INJ LONG

44.02 5 35 21 4313.72 -34.23 205.05

135.95 14 16 48 8752.39 -34.22 80.85

44.02 5 35 21 4315.72 -34.23 205.05

155.9R 14 19 49 2752.39 -34.L_ 80.85

44.02 5 35 21 4313.72 -34.23 205.05

135.98 14 16 49 2752.39 034.22 80.85

DIFFERENTIAL r-atRl[CTl(m9

TOE 5.1595 11_A-1.0255 TC3--7.6430 RAU 2.0944

ROE 1.3000 RMA -.0834 NC3-2.1955 FAU .29739

FOE 6.2316 FRA -.1937 FC-13.0541 82P 34404

BIDE 5.3196 BRA 1.0233 BC3 7.9439 FSP 4233
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 22 1964 FLIGHT TIME 318.00 ARRIVAL DATE NOV S lgGS

HELIOCENTRIC C(_iZC DISTANCE 683.889 EARTH TO MARS

RL 147.15 LAb -.DO LOL 90.19 VL 33.015 GAL 3.88 AZL 85.28 HCA 200,03 SMA 185.91 ECC .21776 INC 4.7229 Vl 30.277

RP 212.01 LAp -1.62 LOP 290.16 VP 23.197 GAP -9.88 AZP 94.44 TAL 20.84 TAp 220.87 RCA 143.43 APO 226.40 V2 25.879

R( 301.167 GL 38.88 GP -20.47 ZAL 59.17 ZAP 55.37 ET3 184.28 ZAE 80.48 ETE 175.51 ZAC 64.11ETC 256.74 CLp 52.86

PLANETOCENTRIC CONIC

C3 18.654 VHL 4.342 DLA 50.92 RAL 159.58 RAO 8587.8 VEL 11.842 PTH 2.10 VHp 4.035 OpA -10.51 RAP 156.74 ECC 1.5103

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

45.73 5 41 5 4291.07 -33.98 202.40 36.41 49.48 6 52 36 3691.1 -38.94 195.00

134.27 14 12 1 2733.60 -33.97 80.73 36.40 49.47 14 57 54 2153.8 -38.93 73.33

45.73 5 41 5 4291.07 -33.98 202.40 36.41 49.48 6 52 36 3691.1 -36.94 195.00

134.27 14 12 1 2733.80 -33.9T 80.73 36.40 49.47 14 57 $4 2153.8 -38.93 73.33

45.73 5 41 5 4291.07 -33.98 202.40 36.41 49.46 6 52 38 3691.1 -38.94 195.00

134.27 14 12 1 2753.80 -33.97 80.73 36.40 49.47 14 57 54 2153.8 -38.93 73.33

DIFFERENTIAL C._RRECTIONS MID-COURSE EXECUTioN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.0301 TRA-l.0439 TC3-8.1220 BAU 2.1134 SGT 9929.T SGR 2379.4 SG3 1216.5 ST 6673.2 SR 1548.5 SS 2718.8

ROE 1.1728 RflA -.0153 RC3-2.0809 FAU .29398 RRT .9772 RRF .9925 RTF .9671 CRT .9987 CRS -.9999 CST -.9964

FOE 5.9029 FRA -.1781 FC-13.4989 BSP 34899 SGB10210.8 RZS .2128 R13 .9695 LSA 7366.2 MSA 246.2 SSA 14.8

BOE 5.1651BRA 1.0460 BC3 8.3843 FSP 4204 S6110198.9 $62 491.9 THA 13.21 EL1 6849.1 ELI 139.3 ALF 13.02

LAUNCH DATE DEC 22 1964 FLIGHT TIME 320.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.OO LOL 90.19 VL 33.021GAL

tip 211.73 LAP -1.63 LOP 291.36 VP 23.242 GAP

RC 302.203 GL 37.61 GP -19.26 ZAL 59.33 ZAP

PLAN[TOCENTRIC CONIC

C3 18.088 VHL 4.253

LNCH AZMTH LNCH TIME

47.35 5 47 13

132.65 14 7 46

47.35 5 47 13

132.GS 14 7 46

47.35 3 47 13

132.63 14 7 46

DIFFERENTIAL CCRRECTIONS

TO( 4.9138 TRA-I.OSS8 TC3-8.5968 8AU 2.1341

ROE 1.0640 RRA -.0053 RC3-1.9930 FAU .28945

FOE 3.5805 FRA -.1460 FC-13.8588 BSP 35425

80E 5.0297 BRA 1.0586 8C3 8.8251 FSP 4163

DISTANCE 687.967 EARTH TO MARS

3.58 AZL 85.48 MCA 201.24 SI4A 186.03 ECC .21776 INC 4.5171 Vl 30.277

-9.78 AZP 94.21 TAL 20.27 TAP 221.51 RCA 145.52 APO 226.54 V2 25.911

54.10 ETS 164.57 ZAE 79.13 ETE 175.29 ZAC 65.32 ETC 256.85 CLP 51.61

DLA 49.65 RAL 159.82 RAD 6567.7 VEL 11.810 PTH 2.09 VHP 4.052 OpA -9.45 RAP 157.36 ECC 1.2977

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4269.12 -33.69 199.66 35.33 51.10 6 58 22 3669.1 -38.47 192.33

2756.29 -33.68 80.70 35.31 51.09 14 53 42 2156.3 -38.46 73.16

4269.12 -33.69 199.86 35.33 51.10 6 58 22 3689.1 -38.47 192.33

2756.29 -33.68 80.70 35.31 51.09 14 53 42 2156.3 -38.46 73.16

4269.12 -33.69 199.86 35.33 51.10 6 58 22 3869.1 -38.47 192.33

2756.29 -33.68 80.70 35.31 51.09 14 53 42 2156.3 -38.46 73.16

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710107.0 SGR 2221.3 863 1208.0 ST 6658.9 SR 1434.3 SS 2635.1

RRT .9766 RRF .9910 RTF .9668 CRT .9953 CRS -.9999 CST -.9961

S6810348.2 R23 .2079 R13 .9689 LSA 7299.4 MSA 246.0 SSA 15.9

S6150337.7 862 467.1 THA 12.14 EL1 6810.3 EL2 135.6 ALF 12.11

LAUNCH DATE DEC 22 1964 FL[GHT TIME 322.00 ARR%VAL DATE NOV 9 1968

HELIOCENTRIC CONIC

RL 147.15 LAL -.DO LOt. 90.19 VL

RP 211.47 LAP -1.65 LOP 292.57 Vp 23.286 GAP -9.68 AZP 94.01TAL

RC 303.228 GL 56.65 GP -18.16 ZAL 59.58 ZAP 52.89 ETS 164.85 ZAE

PLANETOCENTRIC CONIC

C3 17.403 VHL 4.172 DLA 48.44 RAL 160.16 RAD 858?.7 VEL II.781PTH

DISTANCE 692.271 EARTH TO MARS

33.028 GAL 3.48 AZL 85.67 HCA 202.45 SMA 186.15 ECC .21776 INC 4.3321 vl 30.277

LNCN AZMTN LNCH TIM_ L-I TIME INJ LAT INJ LONG INJ RT ASC

48.90 5 55 43 4247.72 -33.38 197.43 34.44

151.10 14 3 58 2759.73 -33.37 80.74 34.42

48.90 5 55 43 4247.72 -33.38 197.43 34.44

131.10 14 3 58 2759.73 -33.37 80.74 34.42

48.90 5 53 43 4247.72 -33.38 197.43 34.44

131.10 14 3 58 2759.73 -33.37 80.74 34.42

DIFFERENTIAL C_RRECTICI43

19.69 TAp 222.13 RCA 145.61 ApO 228.68

77.81 ETE 175.11 ZAC 66.43 ETC 256.94

V2 25.941

CLP 50.58

2.08 VHp 4.074 DpA -8.52 RAp 157.97 ECC 1.2864

1NJ AZMTH INJ TIME PO C$T TIM ]NJ 2 LAT [NJ 2 LONG

52.60 7 4 31 3647.7 -37.98 189.7R

52.59 I4 49 58 2159.7 -37.97 73.10

52.60 T 4 31 3647.7 -37.98 189.79

52.59 14 49 58 2159.7 -37.97 73.10

52.60 7 4 31 3647.7 -37.98 189.79

52.59 14 49 58 2159.7 -37.97 73.10

ORBIT DETERMINATION ACCURACY

ST 6646.7 SR 1333.6 86 2549.6

CRT .9949 CRS -.9999 CST -.9959

LSA 7238.6 MSA 245.9 SSA 16.9

ELI 6777.9 EL2 132.3 ALF 11.29

M|O-COURSI[ EXECUTION ACCURACY

$GT10280.9 SGR 2076.9 SG3 1195.2

RRT .9758 RRF .9691 flTF .9666

$6810488.8 R23 .2017 RI3 .9683

86110479.1 862 445.9 THA 11.17

TDE 4.8130 TRA-1.0548 TC3-9.0672 9AU 2.1358

ROE .9704 RRA .DOS6 RC3-1.9091 FAU .28403

FOE 5.2670 FRA -.1025 FC-14.1SOO 8SP 35977

BOE 4.9096 BRA 1.0549 BC3 9.2660 FSP 4106

LAUNCH DATE DEC 22 1964 FLIGHT TINE 324.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC _IC

RL 147.18 LAL -.00 LOL 90.19 VL

RP 211.20 LAp -1.67 LOP 293.79 VP

tiC 304.242 GL 35.77 GP -17.16 ZAL

PLAN(TOCENTRIC CONIC

C3 16.764 VHL 4.097

LNCH AZMTH LNCH TIM(

50.39 G 0 34

129.61 14 0 34

50.39 6 0 34

129.61 14 O 34

30.39 6 O 34

129.61 14 0 34

DIFFERENTIAL C._NflECTI_4S

TOE 4.7172 TRA-I.0495 TC3-9.5403 BAU 2.1796

RD( .8891 RflA .0168 RC3-1.8280 FAu .27822

FOE 4.9626 FRA -.0518 FC-14.3506 BSP 36495

BDE 4.8003 BRA 1.0466 OC3 9.7135 FSP 4034

DISTANCE 696.583 EARTH TO MARS

33.035 GAL 3.38 AZt. 85.84 HCA 203.66 SMA 186.26 ECC .21778 INC 4.1646 vl 30.277

23.329 GAP -9.98 AZP 93.82 TAL 19.10 TAp 222.75 RCA 145.70 APO 226.83 V2 25.971

59.92 ZAP 51.73 ET8 165.12 Z/dE 76.51 ETE 174.95 ZAC 67.45 ETC 257.00 CLP 49.59

DLA 47.30 RAL 160.59 RAO 6567.7 VEL 11.754

L-I TIME INJ LAT INJ LONG INJ RT ASC

4228.72 -33.04

2764.04 -33.0S

4228.72 -33.04

2764.04 -33.03

4226.72 -33.04

2764.04 -33.03

PTH 2.07 VHP 4.J,.DI DPA -7.69 RAp 158.57 ECC 1.2762

INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

195.09 33.72 54.00 7 11 0 3626.7 -37.48 187.35

80.86 33.71 53.99 14 46 38 2164.0 -37.47 73.12

195.09 33.72 54.00 7 11 0 3626.7 -37.48 187.35

80.88 33.T1 53.99 14 46 38 2164.0 -37.47 73.12

195.09 33.72 54.00 7 11 0 3626.7 -37.48 167.35

80.88 33.71 53.99 14 46 38 2164.0 -37.47 73.1Z

MID-r.OURS( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT10454.0 8GR 1945.7 8G3 1179.7 ST 6833.1SR 1244.3 SS 2462.4

RRT .9748 RRF .9989 RTF .9663 CRT .9944 CRS -.9998 CST -.9955

SG_10633.5 R2S .1943 R13 .9678 LSA 7179.7 MSA 246.0 SSA 18.0

86110624.9 SG2 426.4 THA 10.30 ELI 6747.5 ELI 129.4 ALF 10.57
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC Z2 1964 FLIGHT TIM( 3Z6.00 ARRIVAL DATE NOV 13 1965

H(LIOCEHTRIC CONIC

RL t4T. 16 LAL -.00

RP 210.95 LAP -1.69

RC 305.24T GL 34.97

PLAN(TOCENT91C CONIC

C3 16. 221 VHL 4.0==8

LNCH AZI4TH LNCH TIM(

51.63 G • 44

tED.l? 13 ST 29

5|.93 6 T 44

126.17 13 57 29

51.83 6 T 44

1:)8.17 13 ST

DISTANCE 700.901 EARTH TO MARS

LOt. 90.19 VL 33.042 GAL 3.28 AZL 85.99 HCA 204.87 SNA 186.39 ECC .21781 INC 4.0122 Vl 30.2?7

LOP 295.01 VP 23.372 SAP -10.08 AZlP 93.64 TAt. 18.49 TAp 223.36 RCA 145.79 APO 226.98 V2 26.001

GP -16.25 ZAL 60.33 ZAP 50.62 (T3 165.37 ZA( 75.24 ET[ 174.83 ZAC 68.39 ETC Z57.05 CLP 48.63

DLA 46.21 flAL 161.10 RAO 9567.7 VEL 11.731 PTH 2.07 VHP 4.132 DpA -6.95 RAP 159.16 ECC 1.2670

L-I TIN( INJ LAT INJ LGNG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ Z LAT INJ Z LONG

4205.97 -_2.69 192.61 33.16 55.31 ? 17 SO 3606.0 -36.97 185.00

2799.19 -32,87 81,05 33,15 55,30 14 43 38 2169.2 -36.96 73.23

4205.97 -32.89 192.81 33.16 55.31 7 17 50 3606.0 -36.97 185.00

2789.18 -32.S7 81.05 33.15 55.30 14 43 38 2169.2 -36.96 73.23

4205.9T -32.69 192.81 33.16 55.31 7 17 50 3606.0 -36.97 185.00

2799.18 -32.67 81.05 33.15 55.30 14 43 38 2169.E -36.96 73.23

DIFFERENTIAL CalRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE 4.S295 TRA-I.0292 TC-10.0119 BAU Z.2039 $GTIOGZ4.1 SGR 1825.1 SG3 1161.2 ST 6619.5 Sit 1164.9 88 23?4.8

RD( .9183 RRA .0682 RC3-1.T439 FAU .27179 RflT .9731 Rl_ .9043 RTF ,9660 CRT .9938 CR9 -.9998 CST -.9952

FOE 4.6693 FRA ,0089 FC-14.5041 BSP 37045 SG810779,T RL_ ,1880 913 .9672 LSA 7124.1 NSA 246,6 8SA 19.0

DOE 4.7005 BRA 1.0296 BC310.1626 FSP 3959 S6110771.8 SGZ 414.5 THA 9.50 ELI 6?20.0 (LZ 127.1 ALF 9.92

LAUNCH DATE DEC 22 1964 FLIGHT TIN[ 328.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC C_041C DISTANCE 705.225 EARTH TO MARS

RL 147.15 LAL -.OD LOt. 90.19 VL 33.049 GAL 3.17 AZL 86.13 HCA 206.09 SNA 186.51ECC .21705 INC 3.8769 vl 30.27?

RP 210.70 LAP -1.70 LOP 298.23 VP 23.414 GAP -10.17 AZP 93.48 TAL 17.87 TAp 223.96 RCA 145.88 APO 227.14 V2 26.029

RC $06.243 GL 34.22 GP -15.41 ZAL 60.82 ZAp 49.55 (TS 165.61 Z_[ 74.00 ET[ 174.72 ZAC 69.27 ETC 257.09 CLP 4?.70

PLANETOCENTRIC Ci_iIC

C3 15.708 VHI. 3.963 DLA 45.16 RAL 161.89 RAD 6567.6 VEL 11.?09 PTH 2.06 VHp 4.167 DPA -6.29 RAp 159.75 ECC 1.2505

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.23 S 15 15 4105.32 -32.31 190.39 32.73 56.55 7 25 0 3585.3 -36.46 182.71

126.77 13 54 39 2775.16 -32.30 81.31 32.72 58.54 14 40 54 2175.2 -39.44 73.43

53.23 S 15 15 4105.32 -32.31 190.59 32.73 58.55 7 25 0 3565.3 -59.46 102.71

126.T7 15 54 39 2775,19 -32,30 81.31 32,72 56,54 14 40 54 2175.2 036,44 73.46

55.23 6 15 15 4105.32 -32.31 190.59 32.73 58.55 7 25 0 3585.3 -36.46 182.71

126.77 13 54 39 2775.18 -32.30 81.31 32.72 56.54 14 40 54 2175.2 -36.44 73.43

DIFFERENTIAl. CCRR[CTIONS M|D-COURSE EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

TOE 4.5451 TRA-l.DO33 TC-10.4018 BAU 2.2283 SG710790.3 S6R 1714.5 SG3 1140.4 ST 6604.8 M 1094.4 98 P,TOT.4

RIDE .7563 RllA .0400 RC3-1.9929 FAU .26489 RRT .DT1211iWF .9812 RTF .9655 CRT .9933 CRS -.9DDT CST -.9948

FOE 4.3981FRA .0765 FC-14.6014 BSP 37581 S_,010t)25.7 823 .1798 913 .9666 LSA 7070.4 MSA 247.7 8SA 20.0

_E 4.6076 _A 1.0041 BC310.6127 FDP 3876 S6110918.2 SC_ 404.0 THA 8.78 EL1 6693.6 EL2 125.0 ALF 9.35

LAUNCH DATE DEC 22 1964 FLIGHT TIM( 530.00 ARRIVAL DATE NOV 17 1945

HELIOCENTRIC CONIC DI STANCE 709.556 EARTH TO MARS

RL 147.15 LAL -.DO LO(. 90.19 VL 53.057 GAL 3.06 AZL 86.26 HCA 207.51 SMA 186.64 ECC .21791 INC 3.7447 vl 30.2??

RP 210.46 LAP -1.72 LOP 29?.45 VP 23.455 GAP -10.26 AZlP 93.33 TAL 17.24 TAp 224.55 RCA 145.97 APO 227.51 V2 26.05?

RC 507.229 GL 35.53 6P -14.65 ZAL 61.38 ZAP 40.52 [T3 |65.84 ZA( 72.78 ET( 174.64 ZAC 70.08 ETC 257.11CLP 46.79

PLANETOC(NTgIC CONIC

C3 15.230 VHL 5.903 DLA 44.15 RAL 162,34 RAD S58T,8 VEL 11.688 PTH 2,06 VHP 4,204 DpA -5,71 RAp 160.34 ECC 1.2507

LNCH AZI4TH LNCH TIN( L-I TIN[ INJ LAT

54.60 6 28 7 4164.62 -31.93

125.40 13 52 0 2782,00 -31,92

54.60 8 23 ? 4164.$2 -31.93

125.40 13 52 O 2782.00 -31.82

54.60 6 23 ? 4164,92 -31,93

125.40 13 52 O 2792.00 -31.92

DIFFERENTIAL CGRRECT|ON3

TOE 4.4631 TRA -.9727 TC-10.9597 BAU 2,2548

ROE .7014 flRA .0509 tiC3-1,5860 FAU ,25800

FOE 4.1154 FRA .1433 FC-14,6954 BSP 38084

DOE 4.5179 MA .9740 8C311.0730 FSP 3709

LAUNCH DATE DEC 22 1964

HELIOCENTRIC C(:NIC

RL 147,15 LAL -.DO LOL 90,19 VL

RIP 210.22 LAP -1.73 LOP 290,98 VP

RC 308,2OG GL 32,90 GP -13,94 ZAL

PLAM[TOCENTRIC CONIC

C3 14.790 VI4L 3.846

LNCH AZMTH iNCH TIN[

55.95 9 31 20

194,05 13 49 30

55.95 6 31 _)

124,05 13 49 30

55.95 6 31ZO

124,05 13 40 30

0IFFERENTIAL CORRECTIONS

TOE 4,3880 TRA -.9600 TC-11.4279 8AU 2.2792

ROE .9333 RRA .0/_4 RC3-1.5093 FAU .25062

FOE 3.9505 FRA .2ZO3 FC-14.GG99 8P 30675

BOE 4.4394 _A .9321 IDC311.5288 FSP 3700

INJ lONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

108.40 52.42 57.72 7 32 31 3564.6 -35.93 100.46

81.94 32.41 57.71 14 38 22 2182.0 -35.92 75.T0

168.40 52.42 57.72 7 32 31 3564.6 -35.93 I00.49

81.64 32.41 57.71 14 39 22 2182.0 -35.92 ?3.TO

i88.40 32.42 57.72 ? 52 51 5564.6 -35.93 180.46

81.64 52.41 57.71 14 38 22 2182.0 -35.92 73.70

M|D-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$4;T10957.7 $GR 1913.G SG3 1118.6 ST 6584.? M 1030.8 SS 2198.4

RRT .968899F .9776 RTF .9652 CRT .9927 CRS -.9997 CST -.9943

S6811OT5,9 R2S .169T fl13 .9660 LSA 7013,7 MSA 240,4 SSA 21.0

S611104_8.8 _ 395.9 THA 8.13 ELI 6663.7 EL2 123.1 ALF 8.84

FLIGHT TIN[ 332.00 ARRIVAL DATE NOV 19 1965

DISTANCE T13.092 EARTH TO MARS

33.064 GAL 2.95 AZL 88.37 14CA 208.54 SMA 186.76 ECC .21799 INC 3.6269 vl 30.277

23.495 GAP -10.35 AZP 93.19 TAL 16.59 TAP 225.13 RCA 146.05 APO 227.48 V2 26.085

62.00 ZAP 47.52 ET$ 188.05 ZAE 71.58 ETE 174.57 ZAC 70.84 ETC 257.13 CLP 45.91

DLA 43.17 RAL 193.08 RAD 6557.6 VI[L 11.669 PTfl 2.05 V14p 4.244 DpA -5.19 RAp 160.93 [CC 1.2434

L-I TINE INJ LAT INJ LONG [NJ RT ASC INJ AZI4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4143.77 -31.53 186.24 52.23 50.83 7 40 23 5543.8 -35.40 170.25

2709.72 -31.52 02.04 32.22 58.82 14 36 0 2109.7 -35.38 74.06

4143.77 -31.53 166.24 52.23 58.63 7 40 23 3543.8 -35.40 178.25

2789,72 -31.52 82.04 52.22 58.82 14 36 0 2189.7 -35.38 74.06

4143,77 -31,53 188,24 32.23 58,83 7 40 23 3543.8 -35,40 179,25

2789.72 -31.52 02.04 $2.22 58.02 14 39 0 2189.7 -35.38 T4.Os

NIO-COURg[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGTlIIIT.T SGN 1520.3 SG3 1094.8 ST 6567.5 Sit 974.7 Ss 2112.2

RRT ,DG$Slim_ .9734 RTF .9647 CRT .9920 CRS -.9996 CST -.99ST

86811621.2 R£3 .t593 913 .9854 LSA 6992.9 NSA 249.9 SSA 22.0

S6111_14.4 _ 390.7 THA 7.53 ELI 6838.4 EL2 121.4 ALF 8.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 22 1964

HELIOCENTRIC CONIC

RL 147.15 LAL -.OO LOL 90.19 VL

RP 209.99 LAp -1.75 LOP 299.90 VP 23.535 GAP -10.43 AZP 93.05 TAL 15.94 TAp 225.70 RCA 146.14

RC 309.174 GL 32.30 GP -13.29 ZAL 62.69 ZAP 46.57 ET3 166.26 ZAE 70.41ETE 174.51 ZAC 71.55

PLAHETOCENTRIC CONIC

CS 14.380 VHL 3.792 DLA 42.21RAL 163.84 RAD 6567.6 VEL 11.652 PTH 2.05 VHp 4.287 DpA -4.74

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

57.28 6 39 55 4122.64 -31 11 184.08 32.14 59.90 7 48 38 3522.6

122.72 13 47 5 2798.37 -31 10 82.52 32.13 59.89 14 33 44 2198.4

57.28 6 39 55 4122.64 -31 11 184.08 32.14 59.90 7 48 38 3522.6

122.72 13 47 5 2798.37 -31 10 82.52 32.13 59.89 14 35 44 2198.4

57.28 6 39 55 4122.64 -31 11 184.08 32.14 59.90 7 48 38 3522.6

122.72 13 47 5 2798.37 -31 10 82.52 32.13 59.89 14 33 44 2198.4

FLIGHT TIME 334.00 ARRIVAL DATE NOV 21 1965

DISTANCE 718.235 EARTH TO MARS

33.071 GAL 2.83 AZL 86.48 HCA 209.76 SMA 186.89 ECC .21808 INC 3.5171 vl 30.277

APO 227.65 V2 26.111

ETC 257.13 CLP 45.05

RAp 161.52 ECC 1.2367

INJ 2 LAT INJ 2 LONG

-54.85 176.06

-34.84 74.50

-34.85 176.06

-34.84 74.50

-34.85 176.06

-54.84 74.50

DIFFERENTIAL OORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 4.3118 TRA -.8833 TC-11.9039 BAU 2.3051 86T11278.2 SGR 1434.9 SG3 1070.5 ST 6542.7 8R 923.8 S$ 2024.9

ROE .6103 RRA .0732 RC3-|.4360 FAU .24330 RRT .9622 RRF .9685 RTF .9642 CRT .9914 CRS -.9996 CST -.9931

FOE 3.6100 FRA .2967 FC-14.6471 BSP 39186 86811389.1 R23 .1457 RI3 .9648 LSA 6906.3 MSA 251.6 SSA 22.9

BOE 4.3548 BRA .8663 BC311.9902 FSP 3605 86111362.5 SG2 387.8 THA 6.99 ELI 6606.5 EL2 119.9 ALF 7.97

LAUNCH DATE DEC 22 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC _IC

RL 147.15 LAL -.OO LOL 90.19 VL 33.079 GAL

DISTANCE 722.580

2.72 AZL 86.58 HCA 210.99 SMA 187.02 ECC .21819

EARTH TO MARS

INC 3.4154 vl 30.277

RP 209.77 LAP -1.76 LOP 301.14 VP 23.574 GAp -10.52 AZP 92.93 TAL 15.27 TAp 226.26 RCA 146.22 APO 227.83 vZ 26.137

RC 310.132 GL 31.74 GP -12.69 ZAL 63.44 ZAP 45.64 ETS 166.45 Z/ME 69.26 ETE 174.47 ZAC 72.22 ETC 257.13 CLP 44.22

PLANETOCENTRIC CONIC

C3 13.998 VHL 3.741DLA 41.27 RAL 164.67 RAD 6567.6 VEL 11.635 PTH 2.04 VHp 4.331DpA -4.34 RAp 162.12 ECC 1.2304

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.62 6 48 57 4100.98 -30.68 181.91 32.15 60.92 7 57 18 3501.0 -34.30 173.86

121.38 13 44 41 2808.13 -30.67 83.08 32.14 60.91 14 31 30 2208.1 -34.29 75.04

58.62 6 48 57 4100.98 -30.68 181.91 32.15 60.92 7 57 18 3501.0 -34.30 173.86

121.38 13 44 41 2808.13 -30.67 83.08 32.14 60.91 14 31 30 2208.1 -54.29 75.04

58.62 6 48 57 4100.98 -30.68 181.91 32.15 60.92 7 57 18 3501.0 -34.50 173.86

121.38 13 44 41 2808.13 -30.67 83.08 32.14 60.91 14 31 30 2208.1 -34.29 75.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATXON ACCURACY

TOE 4.2601 TRA -.8070 TC-12.3196 BAU 2.3193 SG111412.5 SGR 1354.4 863 1041.3 ST 6548.4 8R 883.9 SS 1958.6

RDE .5758 RRA .0874 RC3-1.3530 FAU .23405 RRT .9571RRF .9629 RTF .9635 CRT .9907 CRS -.9995 CST -.9922

FOE 3.4073 FRA .4100 FC-14.4737 OSP 40264 SG_11492.6 R23 .1369 R13 .9640 LSA 6887.1MSA 257.5 SSA 23.4

BDE 4.2988 BRA .6117 BC312.3937 FSP 3586 S6111485.9 SG2 390.1 THA 6.49 EL1 6606.7 EL2 118.9 ALF 7.62

LAUNCH DATE DEC 22 1954 FLIGHT TIME 358.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC DISTANCE 7Z6.934 EARTH TO MAR S

RL 147.15 LAL -.00 LOL 90.19 VL 33.087 GAL 2.60 AZL 86.68 HCA 212.23 SMA 187.16 ECC .21831 INC 5.3205 Vl 50.277

RP 209.55 LAP -1.77 LOP 302.57 VP 25.613 GAp -10.60 AZp 92.81TAL 14.58 TAp 226.81RCA 146.50 Apo 228.02 V2 26.162

RC 511.080 GL 31.22 GP -12.15 ZAL 64.25 ZAp 44.74 ETS 166.64 ZAE 68.13 ETE 174.43 ZAC 72.85 ETC 257.12 CLP 43.41

PLANETOCEHTRIC CONIC

C3 13.641VHL 3.693 DLA 40.35 RAL 165.55 RAD 6567.5 VEL 11.620 PTH 2.04 VHp 4.377 DpA -3.99 RAp 162.72 ECC 1.2245

LNCH AZNTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

59.96 6 56 24 4078.79 -30.24 179.73 32.24 61.90 8 6 23 3478.8 -35.73 171.65

120.04 13 42 16 2819.00 -30.23 63.74 32.23 61.89 14 29 15 2219.0 -55.73 75.67

59.96 6 56 24 4078.79 -30.24 179.73 32.24 61.90 8 6 23 3478.8 -$5.75 171.65

120.04 13 42 16 2819.00 -30.23 83.74 32.23 61.89 14 29 15 2219.0 -53.78 75.67

59.96 6 56 24 4078.79 -30.24 179.73 32.24 61.90 8 6 23 5478.8 -53.73 171.65

120.04 13 42 16 2819.00 -30.23 83.74 32.23 61.89 14 29 15 2219.0 -33.73 75.67

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.1778 TRA -.7540 TC-12.8210 OAU 2.3499 SG711578.0 SGR 1283.1 SG3 1017.7 ST 6503.7 SR 840.0 SS 1864.4

ROE .5399 Rflk .0957 RC3-1.2893 FAU .22746 RRT .9523 RRF .9564 RTF .9630 CRT .9901CRS -.9995 CST -,9914

FOE 3.1655 FRA .4723 FC-14.4366 8SP 40564 SGB11648.9 R23 .1254 R13 .9635 LSA 6812.7 MSA 257.5 SSA 24.5

80( 4.2125 BRA .7601 BC312.8857 FSP 3455 86111642.4 SG2 389.2 THA 6.03 EL1 6556.7 EL2 117.0 ALF 7.29

L&t-)NCH DATE DEC 22 1964 FLIGHT TIME 340.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CC_ilC DISTANCE 731.295 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 33.094 GAL 2.48 AZL 86.77 HCA 213.46 SMA 187.29 [CC .21846 INC 3.2316 Vl S0.277

RP 209.34 LAp -1.78 LOP 663.61 VP 23.650 GAP -lO.G8 AZP 92.70 TAL 15.89 TAp 227.35 RCA 146.38 APO 228.21 V2 26.186

RC $12.019 GL 50.73 GP -11.61 ZAL 65.11 ZAp 43.88 ETS 166.81ZAE 67.02 ETE 174.41 ZAC 73.45 ETC 257.10 CLP 42.62

PLANI[TOCENTR IC CONIC

CS 13.306 VHL 3.648 DLA 39.44 RAL 166.48 RAO 6567.5 VEL 11.606 PTH 2.03 VHP 4.425 OpA -3.69 RAp 163.33 ECC 1.2190

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIITH INJ TIHE PO CST TIM ]NJ 2 LAT [NJ 2 LONG

61.32 7 8 21 4035.75 -29.78 I77.5_ 32.41 62.85 8 15 57 3455.7 -53.16 169.41

118.66 13 39 43 2631.23 -29.77 84.49 32.40 62.84 14 26 56 2231.2 -33.15 76.41

61.32 7 8 21 4053.75 -29.78 177.50 32.41 62.85 8 15 57 3455.7 -33.16 169.41

118.68 13 59 45 2831.23 -29.77 84.49 32.40 62.84 14 26 56 2231.2 -33.15 76.41

61.32 7 6 21 4055.75 -29.78 177.50 32.41 62.85 8 15 57 3455.7 -33.16 169.41

118.68 13 59 45 2631.23 -29.77 84.49 32.40 62.84 14 26 56 2231.2 -33.15 76.41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.0987 TRA -.8904 TC-13.3095 BAU 2.3776 SG711734.8 SGR 1216.6 SG3 992.7 ST 6458.3 SR 801.2 SS 1774.2

ROE .5082 RflA .1046 RC3-1.2244 FAU .22042 RRT .9486 RRF .9490 RTF .9626 CRT .9895 CRS -.9994 CST -.9905

FOE 2.9400 FRA .3407 FC-14.3416 8SP 40978 S_11797.5 R23 .1142 R13 .9630 LSA 6740.3 MSA 258.2 SSA 25.5

BDE 4.1501BRA .6982 8C313.3657 FSP 3342 S6111791.0 SG2 390.2 THA 5.61 EL1 6506.8 EL2 115.1 ALF 7.00

2360



JPL TM 33-100 EAIql"H--MAM TR&JECTORIES (VOL. I, 19414)

LAtR4CH 0A1( DEC 22 1934

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 209.14 LAP -1.76

RC 312.950 GL 30.26

PLAN[TOCEHYRIC CONIC

C3 12.692 VNL 3.604

LNCH AZ14TH LNCH TIM(

G2.TO T 16 53

11•.30 13 37 Z

$2.•0 7 16 53

117.$0 13 37 2

62.70 7 16 53

117.30 13 37 2

FLIGHT TIN( 342.00 ARRIVAL DATE NOV 29 1965

DISTANCE •35.65• EARTH YO MARS

LOL 90.19 VL 33.102 GAL 2.35 AZL 66.65 HCA 214.70 SMA 187.43 ECC .21832 INC 3.1482 vl 30.277

LOP 304.85 VP 23.667 GAP -10.79 AZP 92.59 TAL 13.16 TAp 227.68 RCA 146.45 APO 228.41 V2 26.209

GP -11.15 ZAL 66.04 ZAP 43.04 (TS 166.97 ZA[ 63.94 ETE 174.39 ZAC •4.02 ETC 25•.06 CLP 41.85

OLA 38.53 RAL 167.46 HAD 6567.5 V[L 11.592 PTH 2.03 VHP 4.475 DpA -3.44 RAp 163.94 (CC 1.2133

L-I TIHE |NJ LAT INJ LGNG INJ RT ASC INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

4051.62 -29.31 175.21 32.66 63.76 6 26 4 3431.6 -32.5• 167.11

2845.03 -29.29 85.3• 32.65 63_76 14 24 27 2245.0 -32.56 ••.27

4031.62 -_.31 175.21 32.66 63.78 6 26 4 3431.6 -32.57 167.11

2845.03 -211.29 83.37 32.65 63.76 14 24 27 2245.0 -32.56 •T.Z•

4031.62 -29.31 173.21 32.66 63.78 8 26 4 3431.6 -32.57 167.11

2845.03 -29.29 85.37 32.63 63.76 14 24 27 2243.0 -32.56 7•.2•

OIFFEREMTIAL C_RRECTION$

19[ 4.0201 111A -.6186 TC-13.6020 BAU 2.4057

ROE .4800 NRA .1131 RC3--1.1916 FAU .2t343

FOE 2.7276 FRA .6144 FC-14.2232 BSP 41393

BOE 4.046• 6RA .6288 6C513.8308 FSP 3234

LAUNq_4 OATE DEC 22 1964

HELIOCENTRIC CC041C

RL 147.15 LAL -.Q0

RIP 208.94 LAP -1.80

RC $11.871 64. 29.82

PLM4(TOC(NTNIC CONIC

CS 12.697 _ 3.143

RID-COURSE EvlrCUTICN ACCURACY ORBIT DETERMINATION ACEtJmACY

K71|891.? g 1156.0 K3 967.9 ST 6408.4 SR 766.5 SS 1666.6

RRT .9396 RRF .9407 RTF .9620 CRT .9666 CRS -.9993 CST -.9692

36_!1R47.7 R23 .1041 R13 .9624 LSA 6665.? MSA 260.2 SSA 26.5

S6111941.3 $4;2 393.3 THA 5.23 ELI 6453.1EL2 113.4 ALF 6.75

FLIGHT TIME 344.00

DISTANCE 740.025

LOL 90.19 VL 33.110 GAL 2.23 AZL 86.93 HCA 215.94 SMA

LQP 306.09 VP 23.723 GAP -10.84 AZP 92.49 TAL 12.46 TAp

GP -10.68 ZN. 67.01 ZAP 42.22 ET8 167.13 ZAE: 64.87 ETE

DLA 37.63 RAIL 168.48 RAD 6567.5 VEL 11.579 PTH 2.03 VHP

ARRIVAL DATE DEC I 1965

EARTH TO MARS

167.57 ECC .21681 INC 3.0697 vl 30.2TT

228.40 RCA 146.53 APO 226.61 V2 26.232

174.37 ZAC •4.56 ETC 25•.05 CLP 41.10

4.526 OPA -3.22 RAp 164.56 (CC 1.2090

LNCH AZMTH t.NCH TIN( L-I TIN( INJ LAT

64.11 7 29 59 4001.53 -28.61

115.89 13 34 5 L_J60.49 -28.80

64.11 7 29 59 4009.33 -29.81

115.89 13 34 3 _JkS0.4R -29.80

64.11 7 _ 59 40043.33 -29.81

IIS.9D 13 34 5 2llO.4t -28.60

DIFFERENTIAL C(_R[CTIONS

TOE 3.9429 TRA -.3_ TC-14.293R BAU 2.4319

RDE .4349 lIRA .1234 RCS-I.0i_OFAU .20630

FOE 2.3267 FRA .6839 FC-14.0958 Bill 41661

BOE 3.9690 BRA .3524 BC314.3262 FSP 3131

INJ L_ INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ Z LAY INJ 2 LONG

172.96 32.98 64.6• 8 36 46 3406.3 -31.96 164.75

86.37 32.98 64.66 14 21 46 2260.5 -31.95 76.26

172.M 32.99 64.67 9 36 46 3406.3 -31.96 I64.75

96.3• 32.96 64.66 14 21 46 2260.3 -31.95 •8.26

172.86 32.98 64.67 8 36 46 3406.3 -31.96 164.75

86.37 32.98 64.66 14 21 46 2260.5 -31.95 76.26

NID-COUflR( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG71_042.3 _ 10_.5 6G3 942.2 ST 6355.7 SiR •35.4 SS 1601.4

RRT .R520 _ .93|2 RTF .9615 CRT .9663 CRS -.9991 CST -.9679

SGSJL_)92.4 R23 .0940 R13 .9618 LSA 6590.2 MSA 261.9 SSA 27.5

_IG|IL_065.I _ 397.2 THA 4.87 EL1 6397.1 EL2 111.5 ALF 6.5S

LAUNCH OAYE DEC 22 1R6A

HELIOCEHTRIC CONIC

RL 14•.13 LAL -.00

RP 20S.TG LAP -1.61

RC 314.764 GL 29.39

PLAN[TOCEHTNIC CONIC

CS 12.421 VHL 3.524

LN_N AZMTH LW_H TIN(

65.5• • 41 50

114.43 13 30 46

65.57 T 41 50

114.43 13 30 46

G3.$T T 41 50

114.43 13 30 46

FLIGHT TIN( 346.00 ARRIVAL DATE DEC 3 |935

DISTANCE 744.398 EARTH TO MARS

LOL 90.19 VL 33.116 GAL 2.10 AZL 87.00 HCA 217.16 SHA 187.71 ECC .21901 INC 2.993• vl 30.2••

LOP 30•.33 Vp 23.736 GAP -10.91 AZP 82.39 TAL 11.72 TAp 226.90 RCA 146.60 APO 226.62 V2 26.234

GP -10.27 ZAL 68.05 ZAP 41.43 [TS 1S7.27 Z/_ 63.82 ET( 174.36 ZAC 75.07 [TC 257.02 CLP 40.3•

OLA 3S.•Z RAL 169.55 RAO 6567.3 VI[L 11.568 PTH 2.02 VHp 4.3•6 DpA -3.04 RAp 165.19 [CC 1.2044

L-| TIN( INJ LAY |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

$979.$6 -26.30 170.40 33.38 63.55 8 46 6 3379.4 -31.34 162.ZS

2978.04 -26.29 8•.32 33.37 65.53 14 18 44 2279.0 -31.33 79.41

3979.38 -29.30 170.40 33.$6 65.53 8 46 9 33•9.4 -31.34 162.28

2R79.04 -28.2R 87.52 33.3• 65.53 14 16 44 22•8.0 -31.33 79.41

3979.38 -28.30 170.40 33.36 65.55 8 48 9 3379.4 -31.34 162.28

2679.04 -28.28 87.52 33.37 65.53 14 18 44 22•8.0 -31.33 79.41

DIFFERENTIAL CCRNECTIOIIS N|O-COURS[ EvlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.8634 TRA -.4501 TC-14.7605 BAU 2.4372 _T1216R.0 SIR 1047.4 SG3 916.3 ST 6297.6 SR 707.1 SS 1317.3

ROE .4321 RRA .1296 RC3-1.0373 FAU .19910 RRT .9228 _ .9204 RTF .9610 CRT .9878 CRS -.9989 CST -.9862

FOE 2.3155 FflA .7399 FC-13.8770 OSP 42372 SC_12234.0 RZ3 .0847 R13 .9612 LSA 6510.9 HSA 264.3 SSA 28.3

BO( 3.6893 BNA .4084 0C314.7969 FSP 3037 S61|_27.3 SG2 402.2 •HA 4.54 EL1 6336.3 [L2 109.4 ALF 6.33

LAUNCH DATE DEC 22 U)G4 FLIGHT TIME 349.00 ARRIVAL DATE DEC 3 1965

H(LIOCEHTNIC CONIC DISTANCE •48.774 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 33.126 6AL 1.97 AZL 87.0• HCA 218.43 $44A 187.85 ECC .21924 INC 2.9256 Vl 30.277

RP 206.58 LAP -1.82 LOP 308.39 VP 23.•92 GAP -10.99 AZP 92.29 TAL 10.96 TAp 229.40 RCA 146.66 APO 229.03 V2 26.2•4

RC 315.690 GL 28.R8 G4P -9.8T Z/U. 69.14 ZAP 40.67 ET6 167.41 ZNE 62.•9 ETE 174.35 ZAC •5.56 ETC 256.9g CLP 39.65

PLAN[TOCENIIIC C(:NIC

C3 12.163 VML 3.468 OLA 35.81 9AL 170.66 HAD 6367.3 VEL !|.356 PTH Z.OZ VHp 4.632 OpA -2.69 RAp 165.83 [CC 1.2002

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT AS(: INJ AZNTH IHJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

67.00 7 54 ZlJ 3950.50 -27.76 167.81 33,84 66.40 9 0 20 3350.5 -30.70 139.70

112.91 13 26 56 2898.00 -E•.73 88.85 33.84 66.39 14 15 16 2296.0 -30.69 60.74

67.09 7 54 29 3950.50 -27.76 167.81 33.84 66.40 9 D 20 3350.5 -30.70 159.70

112.91 13 26 56 28941.00 -27.75 66.03 33.84 66.39 14 15 16 2298.0 -30.69 80.•4

67.09 • 34 29 3930.30 -27.76 167.81 33.84 66.40 9 0 20 3350.5 -30.70 139.70

112.91 13 26 56 2698.00 -27.75 66.65 33.84 66.36 14 15 16 2298.0 -30.69 80.74

DIFFERENTIAL CGRRECTION$ NIO-COURSI[ (vlrCUTIQN ACCURACY ORBIT DET[RNINATION ACCURACY

TO( 3.?653 TRA -.3562 TC-13.2372 BAU 2.4828 SGTt2334.R Srdl 99¢).5 $G3 890.6 ST 6230.8 SR 681.5 SS 1434.6

ItDE .4113 RRA .1572 RC3 -.9773 FAU .19205 RRT .9_24 _ .9064 RTF .gG04 CRT .9874 CRS -.9986 CST -.9641

FOE 2.1334 FRA .8309 FC-13.6666 RIP 42641 SC_12375.4 R_3 .0761 R13 .6606 LSA 6424.4 MSA 266.8 SSA 29.2

BiD( 3.6076 BRA .$817 0C313.2685 F_P 2937 S6112368.6 Sr_ 408.1 THA 4.23 EL1 6267.0 EL2 107.2 ALF 6.17

2361



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 22 1964 FLIGHT TIME 350.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC DISTANCE 753.154 EARTH TO MARS

RL 147.15 LAb -.OO LOt. 90.19 VL 33.134 GAL 1.83 AZL 87.14 HCA 219.67 SMA 187.99 ECC .2194g INC 2.8591 vl 50.277

RP 208.40 LAP -1.82 LOP 3Dg. 82 VP 23.828 GAP -11.08 AZP 92.20 TAL 10.22 TAp 229.89 RCA 146.73 Apo 229.25 V2 Z6.294

RC 316.588 GL 28.58 GP -9.51 ZAL 70.28 ZAP 39.92 ETS 187.53 ZAE 61.78 ETE 174.35 ZAC 76.03 (TC 256.95 CLP 38.96

PLANETOCENTRIC CONIC

C3 11.921VHL 3.4S3 DLA 34.90 RAL 171.81RAD 8§S7.S VEL 11.546 PTH 2.0Z VHp 4.686 DpA -2.78 RAp 166.48 ECC 1.1962

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT IMJ LONG XNJ RT ASC INJ AZMTH XNJ TIME PO CST TXM XNJ 2 LAT INJ 2 LONG

68.69 8 8 6 3919.17 -27.20 165.06 34.37 67.24 9 13 25 3319.2 -30.04 156.95

111.31 13 22 32 2920.87 -27.19 90.40 34.37 67.23 14 11 13 2320.9 -30.03 82.29

88.89 8 8 8 3919.17 -27.20 165.06 34.37 67.24 9 13 28 3319.2 -30.04 156.95

111.31 13 22 32 2920.87 -27.19 90.40 34.37 67.23 14 11 13 2320.9 -30.03 82.29

68.89 8 8 8 3919.17 -27.20 163.08 34.37 67.24 9 13 28 3319.2 -30.04 156.95

111.31 13 22 32 2920.67 -27.19 90.40 34.37 67.23 14 11 13 2320.9 -30.03 82.29

DIFFERENTIAL C_RRECTIONS M|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.7036 TRA -.2848 TC-13.7060 BAU 2.8075 SG712476.7 SGR 955.4 SG3 864.9 ST 6156.4 SR 658.3 SS 1353.3

ROE .3930 RRA .1444 RC3 -.9182 FAU .18803 RRT .goDs RRF .8949 RTF .9599 CRT .9872 CRS -.9980 CST -.9817

FOE 1.9801 FRA .8995 FC-13.4366 BSP 43336 S6812513.2 R23 .0877 R13 .9601 LSA 6331.9 MSA 269.3 SSA 30.1

80E 3.7244 DRA .2927 BC315.7528 FSP 2643 S6112506.3 SG2 414.4 THA 3.95 EL1 6190.6 ELI 104.6 ALF 6.03

LAUNCH DATE DEC 22 1984 FLIGHT TIME 352.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC DISTANCE 757.538 EARTH TO MARS

RL 147.15 LAL -.DO LOL 90.19 VL 33.142 GAL 1.70 AZL 87.20 PICA 220.92 $_IA 188.13 ECC .21976 |NC 2.7960 vl 30.277

tip 208.24 LAP -1.63 LOP $11.07 VP 28.858 GAP -11.14 AZP 92.11 TAL 9.45 TAp 230.37 RCA 148.79 APO 229.48 V2 26.314

RC 317.480 r_. 28.20 _ -9.17 ZAL 71.47 ZAP 39.20 ETS 167.66 ZAE 60.79 ETE 174.35 ZAC 76.49 ETC 258.91 CLP 38.28

PLANETOCENTR|C CONIC

CS 11,897 VHL 3.420 OLA 38.98 RAt. 173.00 RAD 6587.4 VEL 11.536 PTH 2.01 VHP 4.742 DpA -2.69 RAp 167.14 ECC 1.1925

LNCH AZNTH LNCH TIN( L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ T|ME PO CST TIM |NJ 2 LAT |NJ 2 LONG

70.39 8 22 53 3884.69 -26.62 182.08 34.96 68.06 9 27 37 3284.7 -29.3§ 153.98

109.61 13 17 14 2947.36 -26.81 92.21 34.96 68.05 14 6 22 2347.4 -29.35 84.11

70.3R 8 22 $3 3884.$9 -28.62 162.08 34.96 68.08 9 27 37 3284.7 -29.35 153.98

109.81 13 17 14 2947.56 -26.6! 92.21 34.96 68.05 14 8 22 2347.4 -29.55 84.11

110.00 18 48 9 2853.07 -28.86 85.80 35.91 70.83 14 35 42 2253.1 -31.20 77.38

110.00 12 51 9 3028.98 -24.42 97.37 33.91 65.30 13 41 36 2427.0 -27.54 89.59

DIFFERENTIAL CORRECT|ON8 MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6198 TRA -.1464 TC-IS.1693 8AU 2.5320 $GT12816.8 Sr,d_ 914.9 SG3 839.5 ST 6073.6 SR 637.0 SS 1272.7

ROE .8761 RRA .1514 RC3 -.8SOS FAU .17816 flflT .8872 RRF .8799 flTF .9594 CRT .9870 CR8 -.9972 CST -.9786

FOE 1.$137 FRA .8874 FC-15.1865 BSP 43836 SG812649.8 R23 .OSO3 R13 .9595 LSA 6232.1 MSA 272.5 SSA 50.9

BOE 3.6391 BRA .2108 BC316.1922 FSP 2781 S61|2642.7 SG2 421.2 THA 3.69 EL1 6106.1 EL2 101.8 ALF 5.91

LAUNCH OATE OEC 22 1964 FLIGHT TIME 354.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC DISTANCE 781.925 EARTH TO MARS

RL 147.15 LAL -.OO LOt. 90.19 VL 33.150 GAL l. SE AZL 87.26 HCA 222.17 SMA 188.Z8 ECC .22006 INC 2.7359 vl 30.277

RP 208.08 LAp -1.84 LOP 312.33 VP 23.$90 GAp -11.21AZP 92.03 TAL 8.66 TAp 230.83 RCA 146.85 APO 229.71 V2 26.352

RC 318.367 GL 27.82 GP -8.64 ZAL 72.72 ZAp 38.50 ETS 167.77 ZAE 59.81ETE 174.35 ZAC 76.93 ETC 256.87 CLP 37.62

PLANETOCENTRIC CONIC

C3 11.488 VHL 3.389 OLA 33.04 RAL 174.23 RAD 6567.4 VEL 11.527 PTH 2.01VHp 4.799 DpA -2.64 RAp 167.80 ECC 1.1891

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

72.22 8 39 9 3845.$8 -26.02 158.62 35.62 68.88 9 43 15 3246.0 -28.65 150.73

107.78 13 10 43 2978.38 -26.01 94.35 35.61 68.86 14 0 24 2378.6 -28.64 86.27

72.22 8 39 9 3048.90 -28.02 158.82 35.62 88.88 9 43 15 3246.0 -28.65 150.73

107.78 13 10 45 2978.56 -26.01 94.38 35.61 68.86 14 0 24 2378.6 -28.64 86.27

110.00 14 31 17 2731.13 -31.27 77.13 37.54 73.44 15 16 48 2131.1 -32.95 68.31

110.00 12 17 48 3141.41 -20.98 104.47 33.13 62.37 13 10 9 2541.4 -24.50 97.10

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 3.5320 TRA -.Q318 TC-|8.8259 8AU 2. 5565 $G712754.4 SGR 877.6 SG3 814.0 ST 5980.2 SR 617.4 SS 1192.4

ROE .3607 RRA .1579 RC3 -.8040 FAU .17133 RflT .8722 RRF .8633 RTF .9387 CRT .987D CRS -.9958 CST -.9747

FOE 1.6535 FRA 1.0329 FC-12.9126 BSP 44318 SGD12784.5 R23 .0534 R13 .9588 LSA 6122.8 NSA 275.8 SSA 51.8

SO( 3.5504 BRA .1610 8C316.8454 FSP 2662 SG112777.3 SG2 428.5 THA 3.44 EL1 6011.2 EL2 98.6 ALF 5.82

LAUNCH DATE DEC 22 1964 FLIGHT TIME 356.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CONIC DISTANCE 766.314

RL 147.13 LAL -.00 LOt. 90.19 VL 53.159 GAL 1.42 AZL 87.32 HCA 223.42

RP 207.93 LAp -1.84 LOP 313.58 VP 23.920 GAP -11.28 AZP 91.93 TAL 7.86

RC 319.247 GL 27.45 GP -8.34 2AL 74.02 ZAp 37.81 ETS 167.87 ZAE 58.85

PLANETOCENTRIC CONIC

C3 11.296 VHL 3.361 DLA 32.09 RAL 175.49 RAD 6567.4 VEL 11.519 PTH 2.01

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ AZMTH

74.25 8 $7 20 3801.70 -25.39 69.68

105.77 13 2 39 3015.83 -25.38 69.66

74.23 8 57 20 3605.70 -28.39 69.68

105.77 13 2 39 3015.83 -25.38 $9.66

110.00 14 59 40 2653.69 -32.45 78.63

110.00 11 59 30 3211.63 -18.70

DIFFERENTIAL CDRRECTIOPS

TOE 3.4485 TRA .0962 TC-17.0528 BAU 2.3776

ROE .3475 flRA .1644 RC3 -.7468 FAU .16435

FOE 1.5098 FRA 1.1011 FC-12.5968 BSP 44934

ROE 3.4639 BflA .1905 6C317.0691 FSP 2585

EARTH TO MARS

SNA 188.43 ECC .22039 INC 2.6783 V1 30.277

TAp 231.29 RCA 146.90 APO 229.95 V2 26,349

ETE 174.35 ZAC 77.33 ETC 256.83 CLP 36.98

VHp 4.856 DpA -2.61 RAp 168.47 ECC 1.1859

INJ LONG INJ RT ASC INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

155.16 36.33 1O O 41 3201.7 -27.92 147.09

96.94 36.33 13 52 55 2415.8 -27.91 88.87

155.16 36.33 10 0 41 3201.7 -27.92 147.09

96.94 36.33 13 52 55 2415.8 -27.91 88.87

71.42 38.62 15 43 53 2053.9 -33.68 62.40

108.64 33.01 60.85 12 53 1 2611.6 -22.44 101.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTI2883.S SGR 843.9 SG3 788.2 ST 5889.2 SR 600.8 SS 1120.5

RRT .8853 RRF .8452 RTF .9381 CRT .9873 CRS -.9938 CST -.9702

S6812911.2 R23 .0478 R13 .9582 LSA 6018.3 MSA 280.2 SSA 32.5

S6112903.8 SG2 436,6 THA 3.21 ELl 5919.0 EL2 94.9 ALF 3.75

2362



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH •ATE DEC 2R t_4 FLIGHT TIME 558.00 ARRIVAL DATE DEC 15 1985

HELIOCENTRIC CONIC

RL 147. lS LAL -.00

RP tOT. T6 LAP -1.64

Re 3RO.lt2 _L 27.O8

PLANETOCENTR [ C CQN|C

C3 11.119 VHL 3.333

LNCH AZIETH LNCN TIN(

76.50 9 16 9

t03.50 12 32 10

Tl.50 9 1• •

SOS.SO 12 82 10

110.00 18 23 I_

1|O.OO 11 48 7

DISTANCE 770.707 EARTH TO MARS

LOL 90.19 YL 33.167 GAL 1.27 AZL 87.58 MCA 224.68 SNA 188.57 ECC .22074 INC 2.6236 Vl 30.277

LOP 314.83 VP 23.951) GAP -11.35 AZP 5|.87 TAL 7.05 TAp 231.73 RCA 146.95 APO 230.20 V2 28.388

G4P -8.26 ZAL 75.37 ZAP 37.15 ET8 167.97 ZAE 57.81ET( 174.36 ZAC 77.76 ETC 256.78 CLP 36.35

OLA 31.13 RAL 176.T9 RAD 6567.4 Vl[L 11.511 PTH 2.01 VHP 4.915 OPk -2.60 RAp 169.15 ECC 1.1630

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3745.34 -24.73 150.84 37.10 70.47 10 20 38 3149.3 -27.16 142.86

3061.T0 -24.72 100.16 37.10 70.45 13 43 12 2461.7 -27.15 92.10

3749.34 -24.73 150.94 37.10 70.47 10 20 39 3149.3 -27.16 142.86

3061.70 -24.72 100.16 37.10 70.45 13 43 12 2461.7 -27.15 92.10

2390.00 -33.20 66.65 39.53 81.36 16 6 33 1990.8 -34.04 57.51

3_.24 -16.78 111.82 33.17 58.78 12 40 36 2668.2 -20.66 104.95

DIFFERENTIAL C_RItECTIGN$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.3401 1WA .211)0 T(-1T.SO04 8AU 2.G040 SG71302S.G $GR 812.8 $03 764.7 ST 5766.8 SR 583.7 SS 1039.3

• 3]44 RRA .1_ fiC3 -.6847 FAU .15824 RRT .8374 RRF .8253 RTF .8576 CRT .9877 CRS -.9906 CST -.9641

IrD( 1.3580 FRA 1.1880 FC-_2.3204 Blip 45255 S6813051.0 R23 .0410 R13 .9577 LSA 5881.7 MSA 283.5 SSA 33.5

3.3688 liRA .1770 BC317.5232 FRP 2481 SG113043.4 _ 443.6 THA 2.99 ELI 5705.5 ELI 91.0 ALF 5.71

LAUN(H OATE DEC 22 1964 FLIGHT TIME 360.00 ARRIVAL DATE DEC 17 1965

IIELIOCI[NTRIC CONIC 0ISTANCE 775.102 EARTH TO MARS

I_. 147.15 LAL -.00 LOL 90.19 Vt. 33.1T5 GAL 1.13 AZL 87.43 HCA 225.93 SMA 188.72 ECC .22112 INC 2.5710 Vl 30.277

ItP Z07.66 LAP -1.05 LOP 316.09 VP 23.978 GAP -11.42 AZP 91.79 TAL 6.23 TAp 232.16 RCA 146.99 APO 230.45 v2 26.381

NC 320.N2 GL 26.71 r,# -7.99 ZAL 76.78 ZAP 36.50 (TS 168.07 ZAE 56.•8 ETE 174.36 ZAC 78.15 ETC 256.73 CLP 35.73

PLANETOCENTRIC CONIC

C3 10.959 VHL 3.311 OLA 30.15 RAL 178.11RAD 6567.4 VI[L 11.504 PTH 2.00 VMP 4.975 OPA -2.62 RAp 169.84 ECC 1.1804

INCH AZM_4 LJACH TIHE L-I TIM( INJ LAT INJ _ INJ RT ARC INJ AZI4TM INJ TIME 110 CST TIN INJ 2 LAT INJ Z LONG

1_.20 9 43 9 3683.96 -24.05 145.78 37.94 71.25 10 44 33 3084.0 -26.36 137.73

100.60 12 87 46 3121.13 -_4.03 104.35 37.93 71.23 13 29 48 2521.1 -26.37 96.31

79.210 9 43 9 3¢M63.96 024.03 145.78 37.94 71.25 10 44 33 3084.0 -26.38 137.73

100.•0 12 37 46 3121.13 -24.03 104.35 37.93 71.23 13 29 46 2521.1 -26.37 96.31

110.00 13 44 37 2333.31 -33.69 GZ._ 40.37 83.83 16 26 52 1•35.3 -34.18 53.18

110.00 11 38 29 5317.77 o15.07 114.73 33.52 58.95 12 30 47 2717.8 -19.08 107.90

DIFlrI[IIE_TIAL CGRIIt[CTIONS MID-CoURSE (vlrCUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE 8.2819 1RA .3527 TC-17.9312 BAU 2.6209 SGT13157.7 SGR 784.3 SG3 740.1 ST 5643.4 _R 568.9 $3 964.4

RD( .3230 RRA .1746 RC3 -.6414 FAU .15184 RRT .6174 RDF .8035 RTF .9570 CRT .9883 CRS -.9859 CST -.9565

FOE 1.2180 FRA 1._091 FC-11.8947 DIP 45733 $T_13181.1 R23 .0352 R13 .9571 LSA 5746.1NSA 287.5 SSA 34.3

BO(3.2671) BRA .3056 BC317.8427 FSP 2387 $4;113173.3 SG2 451.2 THA 2.79 EL1 5671.3 EL2 86.4 ALF 5.69

LAUNCtt OAT( DEC 28 1884 FLIGHT TIM( 362.00 ARRIVAL DATE DEC 19 1965

MELIOCENTRIC CONIC

RL 147.13 LAL -.00

I_ 207.54 LAP -1.85

RC $81.856 GL 26.34

PLAN(TOCENTRIC CONIC

C3 10.616 VICL 3.289

LNCN AZNTH LNCH TIN[

82.T6 10 16 20

67.22 12 15 26

100.00 13 33 12

!00.00

110.00

110.00

DIFFERENTIAL

TO( 3.1319 TRA .4944

ROE .3130 RRA .1794

FOE 1.081)1 iRA t.2616

3.1674 BRA .5250

DISTANCE 779.498 EARTH TO MARS

LOL 90.19 VL 33.184 GAL .98 AZL 87.48 HCA 227.19 SMA 186.87 ECC .22153 INC 2.5208 Vl 30.277

LOP 317.35 VII 24.006 GAP -11.48 AZP 91.71 TAL 5.39 TAp 232.56 RCA 147.03 APO 230.71 V2 26.596

GIP -T.T3 ZAL 78.23 ZAP 35.87 ETS 168.15 ZAE 56.06 ETE 174.37 ZAC 78.54 ETC 256.69 CLP 35.13

OLA 29.15 RAL 17•.47 RAO 656T.4 VlEL

L-I TIN( INJ L_T

3502.38 -23.33

3207.31 -23.32

2957.90 -27.22

11 41 16 3317.03 -19.55

16 4 16 2484.69 -33.99

I1 2Q 39 3363.00 °13.47

C_RRECTION6

TC-18.3363 BAU 2.6528

RC3 -.5892 FAU .14559

FC-11.6532 BRP 46208

8C318.3458 FSP 2315

11.498 PTM 2.00 VHp 5.035 DpA -2.65 RAp 170.54 ECC 1.1780

INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

138.73 38.83 72.02 11 16 13 2992.4 -25.57 130.71

110.48 38.82 72.00 13 8 53 2607.3 -25.57 102.46

93.22 40.01 77.15 14 22 30 2357.9 -28.72 84.73

1i7.07 37.30 66.92 12 36 33 2717.0 -22.50 109.52

58.47 41.17 86.13 16 45 42 1684.7 -34.15 49.23

117.26 34.02 58.28 12 22 42 2763.0 -17.57 110.54

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T11288.8 SGR 758.7 SG3 716.0 ST 5511.0 SR 555.9 ss 894. O

RRT .7856 RRF .7802 RTF .9565 CRT .9892 CR3 -.9790 CST -.9470

$6813310.3 R23 .0302 R13 .9566 LSA 5602.9 MSA 292.0 SSA 35.1

$6113502.3 SG2 459.2 THA 2.60 EL1 5538.4 ELI 81.2 ALF 5.70

LAUNCH OAT( DEC 22 1964 FLIGHT TIME 364.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC CONIC OISTAI_E 783.897 EARTH TO MARS

RL 147.15 LAL -.00 LOL 90.19 VL 33.192 GAL .83 AZL 67.53 HCA 228.45 SMA 18g.02 ECC .22197 INC 2.4721 Vl 30.277

RIP 20?.42 LAp -1.05 LOP 318.61 VP 24.033 GAP -11.56 AZP 91.64 TAL 4.54 TAp 232.99 RCA 147.06 APO 230.98 V2 26.409

RC 322.714 GAL 25.9? GAP -7.50 ZAL 79.73 ZAp 35.25 ETS 168.23 Z/ME 55.16 ETE 174.37 ZAC 78.92 ETC 256.64 CLP 34.55

PLAN[TOCENTIEIC CONIC

C3 10.689 VHL 3.269 DLA 28.13 RAL 180.66 RAO 6567.4 VEL 11.493 PTH 2.00 VHP 5.097 DpA -2.71 RAp 171.25 ECC 1.1759

LNCH AZ14TH LNCH TIM( L-| TIHE INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

9D.00 11 49 57 3304.88 -24.48 118.00 40.36 75.30 12 45 2 2704.9 -26.26 109.78

90.00 10 52 54 3490.01 -20.73 130.27 39.10 70.26 11 51 4 2890.0 -23.23 122.49

100.00 14 8 46 _857.33 -28.54 86.03 41.33 80.71 14 56 23 2257.3 -29.53 77.37

100.00 11 16 47 3412.79 -16.89 122.93 37.43 64.96 12 13 39 2812.8 -20.12 115.63

110.00 16 22 54 2437.49 -34.15 54.79 41.96 88.30 17 5 32 1837.5 -34.00 45.55

110.00 11 1• 6 3405.40 -11.94 118.59 34.65 57.73 12 15 53 2805.4 -16.12 112.97

DIFFERENTIAL CGRRECTIONs MID-COURSe[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TIDE 3.0466 TRA .6414 TC-18.7230 BAU 2.8767 $4;T13416.9 S_R 735.2 SG3 692.1 ST 5365.3 SR 543.6 SS 823.3

RDE .3036 flRA .1637 RC3 -.5381FAU .13948 RRT .7720RRF .7549 RTF .9559 CRT .9902 CRS -.9687 CST -.9343

FOE .R611FRA 1.3098 FC-11.2•68 •SP 46636 3_13437.0 R23 .0252 R15 .9560 LSA 5447.0 MSA 297.1 SSA 36.0

BOE 3.0617 BRA .6671 8C318.7307 FSP 2228 S6113428.9 SG2 466.8 THA 2.43 ELI 5392.2 EL2 75.6 ALF 5.73

2363



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 22 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC C(_4IC

RL 147.15 LAL -.00 90.19 VL

RP 207.31 LAp ot.SS

RC 323.566 GL 25.59

PLANETOCENTR|C CONIC

C3 10.360 VHL 3.253

LNCH AZMTH LNCH TIME

90.00 12 40 3

90.00 10 14 5

100.00 14 36 40

100.00 11 0 10

110.00 16 40 44

110.00 11 12 36

DIFFERENTIAL C(SRRECTI(SI4S

TOE 2.9407 TRA .7976 TC-19.0827 BAU 2.6999

ROE .2959 RRA .1877 RE3 -.4878 FAU .13348

FOE .8442 FRA 1.5363 FC-10.9229 BSP 47139

BOE 2.9556 BRA .8194 BC319.0889 FSP 2154

DISTANCE 788.297 EARTH TO MARS

LOL 33.201 GAL .67 AZL 87.57 HCA 229.71 SMA 189.17 ECC .22244 INC 2.4254 vl 30.277

LOP 319.87 VP 24.058 GAP -11.63 AZP 91.57 TAL 3.68 TAp 233.39 RCA 147.09 APO 251.23 v2 26.422

GP -7.27 ZAL 81.28 ZAp 34.65 ETS 168.31 ZAE 54.27 (TE 174.38 ZAC 79.28 ETC 236.59 CLP 33.97

OLA 27.09 RAL 182.26 RAO 6567.4 ¥(L 11.488 pTH 2.00 VHp 5.159 OpA -2.78 RAp 171.97 ECC 1.1741

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3156.90 -26.64 107.71 42,02 80.02 13 32 42 2556.9 -27.74 99.21

3633.60 -17.16 139.31 39.01 67.13 11 14 38 3033.8 -20.11 131.88

2781.06 -29.2§ 80.48 42.45 83.55 15 23 1 2181.1 -29.84 71.72

3484.87 -14.76 127.23 37.87 63.71 11 58 15 2884.9 -18.17 120.10

2392.84 -34.18 51.31 42.75 90.37 17 20 37 1792.8 -33.75 42.09

3443.85 -10.46 121.79 35.38 57.27 12 lO 2 2845.9 -14.70 115.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13543.5 SGR 714.4 SG3 668.7 ST 5215.1SR 533.1 ss 759.8

RRT .7468 RRF .7283 RTF .9554 CRT .9915 CRS -.9540 CST -.9183

S_13562.3 R23 .0209 R13 .9554 LSA 5288.3 MSA 302.8 SSA 36.8

$0113554.0 962 474.8 THA 2.26 ELI 5241.8 EL2 69.2 ALF 5.79

LAUNCH DATE DEC 22 1964 FLIGHT TIM( 358.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CCNIC

RL 147.15 LAL -.00

RP 207.21 LAp -1.85

RC 324.413 GL 25.21

pLANETOCENTRIC CONIC

C3 10.487 VHL 3.238

LNCH AZMTH LNCH TIM(

90.00 13 12 24

90.00 9 53 16

100.00 15 1 4

100.00 10 47 17

110.00 16 37 38

110.00 11 6 52

D|FFERENTIAL CORRECTIONS

TOE 2.8279 TRA .9584 TC-19.4206 BAU 2.7236

RDE .2886 RRA .1911 tiC3 -.4392 FAU .12772

FOE .7238 FRA 1.3957 FC-10.5432 BSP 47579

8DE 2.8426 9RA .9773 8C319.4255 FSP 2071

DISTANCE 792.697 EARTH TO MARS

LOL 90.19 VL 33.209 GAL .51 AZL 87.62 HCA 230.97 SI4A 189.33 ECC .22295 INC 2.3804 vl 30.277

LGP 321.13 VP 24.083 GAp -11.70 AZP 91.50 TAL 2.81 TAp 233.78 RCA 147.12 APO 231.54 V2 26.434

-7.06 ZAL 82.87 ZAP 34.07 ETS 168.38 ZA[ 53.40 ETE 174.38 ZAC 79.64 ETC 256.54 CLP 33.42

OLA 28.04 RAL 183.72 RAD 6567.4 VEL 11.484 PTH 2.00 VHp 5.223 OpA -2.88 RAp 172.69 ECC 1.1726

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3066.27 -27.54 101.23 43.26 83.14 14 3 30 2466.3 -28.20 92.62

3720.68 -14.78 144.39 39.44 65.57 10 35 17 3120.9 -17.96 137.35

2715.93 -29.65 75.68 43.49 86.04 15 46 20 2115.9 -29.89 66.88

3346.46 -12.87 130.63 38.49 62.79 11 46 23 2946.5 -16.42 123.83

2350.19 -34.11 47.98 43.57 92.34 17 37 8 1750.2 -33.41 38.80

3484.96 -9.01 123.89 36.21 56.89 12 4 57 2885.0 -13.31 117.43

MID-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

SGT13667.9 SSR 695.1 SG3 645.6 ST 5049.3 SR 523.0 SS 694.7

RRT .7203 RRF .6993 RTF .9547 CRT .9928 CRS -.9320 CST -.6964

S0813685.5 R23 .0156 R13 .9548 LSA 5114.2 MSA 309.1 SSA 37.6

S0113677.0 SG2 481.9 THA 2.10 EL1 5075.9 EL2 62.3 ALF 5.87

LAUNCH OATE DEC 22 lg64 FLIGHT TIME 370.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.O0 LOt. 90.19 VL

RP 207.12 LAp -1.65 LOP 322.40 VP

RC 323.253 6L 24.62 GP -6.85 ZAL

PLANETOCENTRIC CONIC

C3 10.413 VHL 3.227

LNCH AZMTH LNCH TIME

90.00 13 39 23

90.00 9 37 58

100.00 13 25 24

100.00 10 36 39

110.00 17 14 44

110.00 11 I 46

DIFFERENTIAL CORRECTIONS

TOE 2.7129 TRA 1.1276 TC-19.7216 BAU 2.7461

ROE .2823 RflA .1944 RE3 -.3899 FAU .12172

FOE .6186 FRA 1.4366 FC-10.1199 BSP 47983

iSOE 2.7276 BRA 1.1444 6C319.7255 FSP 1989

DISTANCE 797.098 EARTH TO MARS

33.218 GAL .35 AZL 87.66 HCA 232,23 SMA 189.48 ECC .22349 INC 2.3369 vl 30.277

24.106 GAP -11.77 AZP gl.43 TAL 1.92 TAp 234.16 RCA 147.15 APO 231.83 V2 26.444

84.51 ZAP 33.50 ET9 168.45 ZAE 52.54 ETE 174.39 ZAC 79.99 ETC 256.49 CLP 32.$7

DLA 24.96 RAL 185.19 RAD 6567.4 VEL 11.481PTH

L-I TIME INJ LAT

2992.81 -28.02

3791.47 -12.75

2657.50 -29.85

3602.02 -11.12

2309.17 -33.95

3523.12 -7.59

2.00 VHp 5.287 DpA -2.99 RAp 173.42 ECC 1.1714

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST T1M INJ 2 LAT INJ 2 LONG

95.91 44.40 65.77 14 29 16 2392.8 -28.32 67.26

146.78 40.09 64.50 10 41 9 3191.5 -16.08 141.69

71.34 44.51 88.32 16 7 41 2057.5 -29.76 62.54

134.02 39.25 62.07 11 36 41 3002.0 -14.77 127.14

44.78 44.40 94.22 17 53 13 1709.2 -33.00 35.68

125.93 37.13 56.5? 12 0 31 2923.1 -11.93 119.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13787.2 8GR 678.2 SG3 621.7 ST 4877.2 SR 514.6 SS 639.0

RRT .6909 RRF .6692 RTF .9539 ERT .9942 CRS -.9014 CST -.8683

S0813803.9 R23 .0128 R13 .9539 LSA 4935.4 MSA 316.9 SSA 38.3

S0113795.2 SG2 490.0 THA 1.95 EL1 4904.0 EL2 53.1 ALF 5.99

LAUNCH OAT( DEC 22 1964 FLIGHT TIN( 372.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CONIC DISTANCE 80|.500 EARTH TO MARS

RL 147.15 LAL -.OO LOt. 90.19 VL 33.226 GAL .19 AZL 87.71 HCA 233.50 SNA 189.63 ECC .22406 INC 2.2949 vl 30.277

RiP 207.04 LAp -1.84 LOP $23.66 VP 24.129 GAP -11.85 AZP 91.37 TAL 1.02 TAp 234.52 RCA 147.14 APO 232.12 V2 26.454

RC 326.088 GL 24.42 rds -6.66 ZAL 86.19 ZAP 32.94 ETS 168.51 ZA( 51.69 ETE 174.39 ZAC 80.34 ETC 256.44 CLP 32.33

PLANETOCENTRIC CCNIC

C3 10.338 VHL 5.218 DLA 23.66 RAL 186.87 RAD 6567.4 VEL 11.475 PTH 2.00 VHp 5.352 DpA -3.11 RAp 174.16 ECC 1.1705

LNCH AZMTH LNCH TIM( L-_ TIME INJ LAX INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 14 3 33 2928.53 -28.26 91.22 45.50 86.10 14 52 21 2328.5 -28.22 82.56

90.00 9 25 40 3853.59 -10.90 152.41 40.90 63.70 10 29 54 3233.6 -14.35 145.43

100.00 15 44 19 2803.65 -29.89 67.34 45.53 90.42 16 2T 42 2003.6 -29.51 58.56

100.00 10 27 35 3655.72 -9.46 156.96 40.14 61.51 11 28 29 3053.7 -13.19 130.16

110.00 17 31 7 2269.49 -33.71 41.71 45.27 96.02 18 8 56 1669.5 -32.51 32.68

110.00 10 57 16 3590.63 -6.18 127.91 38.14 56.31 11 56 37 2960.6 -10.56 121.57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.5949 TRA 1.3013 TC-20.D050 BAU 2.7708 SGT13912.7 SGR 663.5 SG3 600.6 ST 4697.7 SR 507.2 SS 588.3

ROE .2775 RRA .1988 RC3 -.3452 FAU .11655 flflT .6623 RRF .6380 RTF .9537 CRT .9955 CR$ -.8601 CST -.8336

FOE .5178 FRA 1.4665 FC5-9.7413 BlIP 48425 SG813928.5 R23 .0074 R13 .9537 LSA 4750.2 HSA 324.1 SSA 39.1

SO( 2.8097 8RA 1.3161 9CS20.0079 FSP 1909 S0113919.? SG2 496.8 THA 1.81 EL1 4724.7 EL2 48.0 ALF 6.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 28 1984 FLIGHT TIM( 374.00 ARRIVAL DATE DEC 31 1865

NELIOCENTRIC CONIE DISTANCE 805.901 EARTH TO NARS

RL 14T.15 LAL -.00 LOL 90.19 VL 33.235 GAL .02 AZL 87.T5 HCA 234.76 SMA 189.79 ECC .22467 INC 2.2541 vl 30.277

RP 206.$6 LAP -1.$4 LOP 324,93 VP 24.150 SAP -1|.92 AZF 91.30 TAL .11 TAP 234.98 RCA 247.15 Apo 232.43 V2 26.463

RC 325.91T GL 24.01 GP -6.48 ZAL 87.91 ZAP 32.40 ETS 168.56 zAE 50.85 [TE 174.39 ZAC 80.67 [TC 256.39 CLp 31.81

PLANETOCENTRIC CONIC

C3 10.321 VHL 3.E18 OLA EE.T4 RAL 199.16 RAD 856T.4 YEL 11.477 PTH 1.99 VHP 5.419 DPA -3.26 RAP 174.91 ECC 1.1698

LNCH AZNTH LNCH TIM( L-! TIME INJ LAT

90.00 14 25 54 2870.17 -28.32

90.00 9 15 20 3910.54 -9.17

100.00 15 4 13 2553.18 -29.81

100.00 10 19 42 5TOE.T? -T.85

110.00 17 47 !! 2231.00 -55.40

110.00 10 53 15 5597.71 -4.77

DIFFERENTIAL COrRECTiONS

?DE 2.4416 TRA 1.399T TCoZO.STSO 9AU 2.8120

ROE .2SSI RRA o1054 RC5 -.5Z59 FAU .11596

FOE .3504 IRA 1.2T24 FC5-9.7194 85P 40460

DOE 2.4564 BRA 1.4110 8C$20.5786 FSP 1759

INJ LONG INJ RT ASC INJ A_q4TH INJ TIN( PO CST TIN 1NJ 2 LAT IHJ 2 LONG

86.95 46.59 90.24 15 15 44 2270.2 -27.98 78.30

155.69 41.83 65.09 10 20 51 3310.5 -12.71 148.80

65.59 46.56 92.59 16 46 46 1955.2 -29.16 54.85

159.72 41.12 61.06 11 21 25 3102.8 -11.65 132.99

58.75 48.18 97.75 18 24 22 1631.0 -31.97 29.81

129.87 39.23 58.11 11 53 11 2997.7 -9.19 123.56

MID-CouRg_ EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT14080.1 $GR 634.0 $4;5 582.5 ST 4446.7 SR 491.6 SS 461.Z

RRT .6466 I_F .5807 RTF .9615 CRT .9965 CRS -.T953 CST -.774T

SG1|14074.4 R25 -.OST6 R15 .9615 LSA 4487.9 NSA 290.0 $SA 39.7

S8114068.1 862 482.Z THA 1.68 EL1 44?3.6 EL2 41.0 ALF 6.29

LAUNCH DATE DEC 22 1964 FLIGHT TIN( 3?8.00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC C_41C OISTM4CE 810.502 EARTH TO MARS

RL 14?.15 LAL -.00 LOL 90.19 VL 55.243 GAL -.15 AZL 87.79 Hr_ 236.05 SNA 169.95 ECC .22535 INC 2.2146 Vl 30.27?

RID 206.89 LAP -1.84 LOP $26.20 VP 24.171 GAP -11.99 AZP 9|.24 TAL 559.19 TAP 235.22 RCA 147.15 APO 252.75 V2 26.471

RC 527.742 6L 23.39 GP -6.51 ZAL 69.67 ZAP 31.87 ETS |68.61ZA( 50.05 ETE 174.40 ZAC 81.00 ETC 256.35 CLP 31.30

PLAN(TOCENI_IC CONIC

CS 10.305 Vt4L 3.210 OLA 21.61 flAL 109.70 RAD 6567.4 VEL 11.476 pTH 1.99 VHp 5.484 DPA -3.41 RAP 175.67 ECC 1.1696

LNCH AZNTH LINCH TIME L-I TIN( INJ LAT

90.00 14 48 59 2916.02 -26.24

90.00 9 S 24 $964.05 -T.50

100.00 15 25 20 2505.58 -29.62

100.00 10 12 44 5749.95 -8.29

110.00 16 5 0 2195.54 -33.02

110.00 10 49 54 3654.52 -5.57

OIFFEMENTXAL CaU_CTIONS

TDE 2.5480 TRA 1.8757 TC-20.4101 BAU 2.8121

ROE .2TO0 ROA .P-J_I5 RE5 -.2491 FAU .10445

FOE .3310 FNA 1.531T FC_-8.TT55 BSP 49456

B4DE 2.$$45 BRA I.S8TT BC520.4118 FSP 1796

INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

02.99 47.69 92.25 15 55 55 2216.0 -27.$3 T4.38

156.T4 42.66 62.62 10 12 28 5364.0 -11.12 151.93

60.05 47.61 94.25 17 5 5 1905.4 -28.71 51.56

142.35 42.20 60.72 11 15 $4 5149.9 -10.14 135.88

35.89 4?.IS 99.40 18 59 53 1595.5 -34.3T 27.05

151.80 40.40 55.96 11 50 0 3054.5 -7.82 125.53

N|DoCOURSI[ [XECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT14129.3 _R 856.2 SG5 551.4 ST 4520.2 SR 495.7 SS 509.4

flRT .5943 RI8 r .5T05 RTF .9510 CRT .9988 CRS -.7279 CST -.T309

_|4f45.7 823 .0055 R15 .95|0 LSA 4564.4 MSA 546.4 SSA 40.4

84;114154.4 $62 515.1 THA 1.54 ELI 4348.4 EL2 40.4 ALF 6.52

LAUNCH DATE DEC 22 1964 FLIGHT TIN( 378.00 ARRIVIL DATE JAN 4 1866

HELIOCENTRIC CONIC DISTANCE 814.701

RL 147.15 LAL -.DO LOL 90.19 VL 33.252 GAL -.32 AZL 87.82 HCA 23?.50 SMA

RP 204.84 LAp -1.83 LOP 327.46 Vp 24.190 GAP -12.06 AZP 91.18 TAL 358.25 TAp

RC 328.568 6L 23.16 GP -6.14 ZAL 91.46 ZAP 31.35 ETS 168.66 ZA( 49.21 ST(

PLANETOCENTRIC CONIC

C3 10.309 VHL 3.211DLA 20.45 RAL 191.24 RAG 6567.4 YEL 11.476 PTH 1.99 VHp 5.552 OpA

LHCH AZI4TN LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ ?INE

90.00 15 ? 7 2765.10 -26.05 79.28 40.82 94.08 15 53 12

90.00 6 58 32 4015.14 -5.89 161.63 44.00 62.25 10 5 27

lO0.OO !_ 41 49 2459.70 -29.34 56.69 48.69 96.00 17 22 49

!00.00 10 S 31 3795.77 -4.76 144.89 43.57 60.45 11 g 47

110.00 18 16 34 2137.05 -32.58 33.14 48.12 100.98 18 54 31

110.00 10 46 16 3671.19 -1.97 133.71 41.64 53.8? 11 47 27

DIFFERENTIAL CGRRECTIONS HID-COURSE EXECUTION ACCURACY

TO( 2.2244 TRA 1.8?41 TC-20.5053 9AU 2.9370 $GT14255.0 SGR 629.8 SG3 351.8

ROE .2682 RRA .2031 RC3 -.2085 FAU .09964 RR_ .5626 RRF .5583 RTF .9509

FOE .2567 FRA 1.5375 FC3-8.5675 BSP 49850 S8814268.9 R25 .0031 R15 .9509

DOE 2.2403 BRA 1.8851 8C520.5844 FSP 1715 S8114259.4 SG2 520.5 THA 1.43

EARTH TO MARS

190.10 ECC .22602 INC 2.1763 Vl 30.2??

235.55 RCA 147.14 APO 233.07 V2 ZS.4T?

174.40 ZAC 81.33 ETC 256.30 CLP 30.80

-3.58 RAp 176.43 ECC 1.1697

PO CST TIN INJ 2 LAT INJ 2 LONG

2165.1 -27.19 70.72

3415.1 -9.56 154.88

1859.7 -28.20 48.0T

3195.8 -8.66 |38.2?

1557.0 -30.72 24.41

3071.2 -6.44 127.47

ORBIT DETERMINATION ACCURACY

ST 4130.3 SR 492.5 SS 486.3

CRT .9958 CRS -.6473 CST -.6771

LSA 4172.3 MSA 357.4 SSA 40.9

EL1 4139.4 ELi 44.7 ALF 6.77

LAUNCH DATE DEC 22 1964 FLIGHT TIN[ 380.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC CONIC DISTANCE 819.099 EARTH TO MARS

RL 147.15 LAL -.00 LC4. 90.19 VL 35.261 GAL -.50 AZi. 87.86 HCA 238.58 SMA 190.26 ECC .22675 INC 2.1390 V1 30.2??

RP 206.79 LAP -1.62 LOP 328.75 VP 24.208 GAP -12.14 AZP 91.12 TAL 557.30 TAp 235.87 RCA 147.12 APO 233.40 V2 26.463

tiC 329.378 GL 22.?1 _ -5.99 ZAL 95.29 ZAP 30.85 ET8 168.70 ZA( 48.41 ETE .174.40 ZAC 81.65 ETC 256.26 CLP 30.32

PLANETOCENTRIC CONIC

C5 10.535 VHL 3.213 OLA 19.29 RAL 192.79 RAG 6567.4 V[L 11.477 PTH 2.00 VHp 5.621 DpA -3.76 RAp 177.21 ECC l.lTDl

LNCH AZI4TH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 26 30 2716.77 -27.76 75.77 49.97 95.81 16 11 47 2116.8 -26.67 67.28

90.00 8 Sl 51 4064.47 -4.52 164.41 45.22 61.99 9 59 16 3464.5 -8.04 157.70

100.00 16 39 48 2415.88 -28.98 55.48 49.80 97.65 17 40 4 1615.9 -27.62 44.94

100.00 10 0 54 3840.59 -3.25 147.56 44.62 60.27 11 4 54 3240.6 -7.18 140.78

110.00 18 53 55 2121.44 -52.08 50.48 49.16 102.48 19 9 16 1521.4 -30.03 21.86

110.00 10 43 17 3707.79 -.57 135.62 42.96 55.82 11 45 4 3107.8 -5.05 129.40

DIFFERENTIAL COERECTIONS MIO-COURg( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0939 TRA 2.07T9 TC-20.8979 BAU 2.8599 $GT14567.5 $6R 62t.2 SG3 510.7 ST 3935.5 SR 488.6 SS 465.3

ROE .2665 RRA .2042 RC3 -.1679 FAU .09465 RRT .5291 RRF .5028 RTF .9499 CRT .9953 CRS -.5373 CST -.6034

FOE .1747 FRA 1.5768 FCS-T.9272 BSP 50330 S8814500.7 R25 -.0006 R15 .9499 LSA 3973.3 MSA 3?2.4 SSA 41.3

BD( Z.1106 BRA 2.0879 8C320.6985 FSP 1648 S8114371.1 $4;2 $27.0 THA 1.31 ELI 3963.3 EL2 56.2 ALF ?.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ATE 0EC 22 |864

HEL|OCENTRIC CONIC

RL 147.13 LAL -.00

RP 206.75 LAp -1.82

RC 330.160 GL 22.26

PLANIETOCEMTMlC CONIC

C3 10.363 YHL 3.2Z2

LNCH AZMTH LNCH TIldE

90.00 15 45 16

90.00 6 48 12

100.00 17 17 2Z

100.00 9 5S 46

110.00 18 46 4

110.00 10 40 34

FLIGHT TIM( 38Z.00 ARRIVAL DATE JAN 8 1966

DISTANCE 823.496 EARTH TO MARS

LOL 90.19 VL 33.270 GAL -.66 AZL 87.90 HCA 239.83 SMA 190.42 [CC .22753 1NC 2.1026 vl 30.277

LOP 330.00 VP 24.226 GAP -12.21 AZP 91.06 TAL 356.34 TAp 236.17 RCA 147.09 APO 233.74 V2 26.488

GP -5.84 ZAL 95.14 ZAP 30.36 (T$ 168.74 ZAE 47.62 ETE 174.40 ZAC 81.97 [TC 256.21 CLP 29.84

OLA 18.10 RAL 194.35 RAO 6567.4 ¥EL 11.479 PTM 2.00 VHP 5.690 DpA -3.96 RAp 177.99 ECC 1.170g

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2670.62 -27.40 72.45 51.15 97.45 18 29 47 2070.6 -26.08 64.02

4112.49 -2.78 167.10 46.52 61.81 9 53 44 3512.5 -6.53 160.42

2373.67 -28.$6 50.41 50.96 99.21 17 56 55 1773.7 -26.99 41.96

3864.67 -1.75 149.78 45.95 60.15 11 0 33 3284.7 -5.71 143.23

2096.70 -31.54 27.91 50.25 103.91 19 23 51 1486.7 -29.31 19.42

3744.41 .83 137.53 44.34 55.83 11 42 59 3144.4 -3.66 131.32

01FFERENTIAL CCJtRECTIONS

10( 1.9Q01 TRA E.2699 TC-20.7682 BAU 2.8829

ROE .E&SO RRA .20SO RC3 -.1263 FAU .08965

FOE .0_7 FRA 1.5955 FC5-7.4746 8SP 50725

BO( 1.9790 liRA 2.2991 BC3ZO.7686 FSP 157S

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

84T14478,7 SGR 614.2 $G3 489.8 ST 3736.3 SR 486.4 SS 454.3

RRT .4946 flRF .4674 flTF .9487 CRT .9882 CRS -.4164 CST -.5290

$r_14491.7 R28 -.0029 R13 .9487 LSA 3774.8 USA 390.0 SSA 41.6

$G114481.9 $62 533.7 THA 1.20 EL1 3767.1EL2 73.7 ALF 7.33

LAUNCH DATE DEC EE 1964 FLIGHT TIME 384.00 ARRIVAL DATE JAN 10 1966

H(LIOCENTR|C CONIC

RL 147.13 LAL -.DO LOt. 90.19 VL

RP 206.71 LAP -1.61 LOP 331.27 VP

RC 331.000 GL E1.79 GP °5.70 zAL

PLAN[TOCENTRIC CONIC

C3 10.434 VHL 3.E33

LMCH AZNTH LldCH TIM(

90.00 16 3 3E

90.00 8 89_7

100.00 17 34 31

100.00 9 31 9

110.00 19 4 3

110.00 10 36 7

DIFFERENTIAL C¢ilRECTICN9

TOE 1.6247 TRA £.5084 TC-20.7929 2AU 2.9061

ROE .E659 flRA .2053 RC3 -.0911 FAU .06461

F0[ .0307 FRA 1.8072 FC3-7.0234 BSP 51169

BOE 1.8440 BRA 2.5172 8C320.7927 FSP 1510

DISTANCE 827.889 EARTH TO MARS

33.278 GAL -.86 AZL 87.93 HCA 241.10 SMA 190.58 ECC .22835 INC 2.0672 Vl 30.277

24.242 GAP -12.29 AZP 91.00 TAt. 355.37 TAp 236.47 RCA 147.06 APO 234.10 V2 26.492

97.01 ZAP 29.67 (T9 168.77 ZNE 46.84 ET[ 174.39 ZAC 82.28 ETC 256.17 CLP 29.38

OLA 16.91RAL 195.92 RAD 6567.4 V(L 11.482 PTH 2.00 VHP 5.761DPA -4.16 RAP 178.77 ECC 1.1721

L-I TIME INJ LAT INJ I.(_iG INJ fiT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

E626.35 -26.97 89.28 52.37 98.98 16 47 18 2026.4 -25.4§ 60.94

4139.53 -1.27 169.72 47.90 6|.T1 9 46 47 3559.5 -5.04 163.08

E332.92 -28.08 47.48 52.16 100.69 18 13 24 1732.9 -26.32 39.12

3928.19 -.28 192.1T 47.35 60.11 10 56 37 3328.2 -4.25 145.64

2052.91 -30.96 25.44 51.39 105.26 19 36 15 1452.8 -28.56 17.06

87_1.07 2.23 139.44 45.T9 55.68 11 41 8 3181.1 -2.26 133.24

NIO-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T14588.9 SGR 608.3 8G3 469.2 ST 3544.2 SR 484.8 3S 450.4

RRT .4800 _ .4314 RTF .9476 CRT .9797 CRS -.2912 CST -.4601

S6814601.6 R23 -.0056 R13 .9476 LSA 3561.9 MSA 409.2 SSA 41.8

_114591.6 _2 540.1 THA 1.10 ELI 3575.9 EL2 96.4 ALF 7.64

LAUNCH DATE DEC 22 1884

MELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 206.69 LAP -1.80

RC 331.806 GL 21.31

PLANETOCENTRIC CONIC

C3 10.550 VHL 3.248

LNCM AZMTH LNCH TIME

90.00 16 21 20

90.00 8 34 12

100.00 17 51 20

100.00 9 46 53

110.00 19 18 50

110.00 10 35 53

FLIGHT TIM( 386.00 ARRIVAL DATE JAN 12 1966

DISTANCE 832.280 EARTH TO MARS

LOt. 90.19 VL 33.287 GAL -1.05 AZL 87.97 HCA 242.37 SNA 190.74 ECC .22922 INC 2.0326 Vl 30.277

LOP 332.54 VP 24.297 GAP -12.37 AZP 90.94 TAL 354.39 TAp 236.75 RCA 147.02 APO 234.46 VZ 26.494

GP -5.56 ZAL 96.91 ZAP 29.40 ET$ 168.81 ZAE 46.07 ETE 174.39 ZAC 82.59 ETC 256.13 CLP 28.92

DLA 15.70 RAL 197.49 RAO 6567.4 VEL 11.486 PTH 2.00 VHp 5.832 OpA -4.38

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2583.77 -26.48 66.26 53.64 100,42 17 4 24 1983.8

4205.80 .23 172.30 49.36 61.68 g 44 18 3605.8

2293.52 -27.55 44.67 53.40 102.07 16 29 34 1693.5

3971.28 1.16 154.53 48.63 60.13 10 53 4 3371.3

2019.76 -30.35 23.06 52.59 106.55 19 52 30 1419.8

3617.61 3.63 141.36 47.30 55.99 11 39 30 3217.8

RAp 179.§T ECC 1.1736

INJ 2 LAT INJ 2 LONG

-24.77 58.00

-3.§6 165.67

-25.61 36.40

-2.80 148.01

-27.78 14.81

-.86 135.16

DIFFERENTIAL CORRECTION3

TOE 1.6873 TRA 2.7346 TC-20.7662 8AU 2.9290

ROE .2669 RflA .20§2 RC3 -.0553 FAu .08001

FOE -.0328 FRA 1.6156 FC3-6.5656 BSP 51592

80E 1.7083 8RA 2.7422 8C320.7662 FSP 1443

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14695.2 Sf_ 603.6 SG3 448.6 ST 3358.9 SR 464.2 SS 453.0

RRT .4250 RRF .3953 RTF .9463 CRT .9663 CRS -.1678 CST -.4022

_.814707.6 fl23 -.0062 R13 .9462 LSA 3396.3 USA 431.0 SSA 41.8

S6114697.5 SG2 546.3 THA 1.00 EL1 3391.4 EL2 123.5 ALF 7.94

LAUNCH OATE OEC 22 1964 FLIGHT TIME 368.00 ARRIVAL DATE JAN 14 1966

NELIOCENTRIC C_NIC

RL 147.15 LAL -.00

RP 206.68 LAp -1.78

RC 332.609 GL 20.82

PLAN(TOCENTRIC CONIC

C3 10.671 VHL 3.267

LNCH AZNTH LNCH TII4E

90.00 16 38 45

90.00 8 29 23

100.00 18 7 51

100.00 9 42 58

110.00 19 33 27

110.00 10 33 51

OISTANCE 836.668 EARTH TO MARS

LOL 90.19 VL 33.296 GAL -1.24 AZL 88.00 HCA 243.64 SMA 190.90 ECC .23014 INC 1.9988 vl 30.277

LOP 333.81 VP 24.271 GAP -12.45 AZP 90.89 TAt. 353.39 TAp 237.02 RCA 146.97 Apo 234.83 V2 26.496

GP -5.43 ZAL 100.82 ZAP ?-8.95 ET8 168.83 ZAE 45.31 ETE 174.38 ZAC 82.89 ETC 256.09 CLp 28.48

DLA 14.49 RAL 199.07 RAD 6367.4 VEL 11.492 PTH 2.00 VHP 5.904 DpA -4.61 RAp 180.37 ECC 1.1736

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2342.74 -23.94 63.37 54.95 101.77 17 21 7 1942.7 -24.06 55.21

4251.45 1.70 174.85 50.69 61.73 9 40 14 3651.4 -2.09 168.22

2255.40 -26.98 41.98 54.69 103.38 18 45 26 1653.4 -24.87 33.81

4014.03 2.63 156.88 50.37 60.21 10 49 52 3414.0 -1.35 150.36

1967.36 -29.70 20.76 33.83 107.76 20 6 34 1387.6 -26.99 12.64

3854.64 3.03 143.30 48.88 56.14 11 38 6 3254.6 .55 137.08

ORBIT OETERMINAT1ON ACCURACY

ST 3184.0 SR 484.3 SS 460.6

CRT .9463 CRS -.0303 CST -.3389

LSA 3221.1 MSA 433.6 SSA 41.6

ELI 3216.9 EL2 134.9 ALF 8.21

DIFFERENTIAL CCRRECTION3

TD[ 1.3479 TRA 2,9664 TC-20.6889 BAU 2.9316

RDE .2886 RRA .2046 RC3 -.0210 FAU .07523

FD( -.0918 FRA 1.6200 FC3-6.1026 BSP 52022

60E 1.5711 BRA 2,9733 6C320.6869 FSP 1380

MID-COURSE ExECuTION ACCURACY

SGT14796.3 $GR 599.8 SG3 428.0

RRT .3896 RRF .3590 RTF .g446

S6814810.6 R23 -.0104 R13 .g446

S6114800.3 SG2 532.4 THA .gl
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 22 1964 FLIGHT lIME 390.00 ARRXVAL DATE JAN 16 1956

)I[LiOC[MTRIC CONIC DI91_N¢[ 841.052

RL 14T.15 LAL -.00 LOt- 90.19 VL 33.305 GAb -1.43 AZL 88.03 HCA 244.91 SMA

E06.67 LAP -1.T9 LOP 335.08 VP 24.264 GAP -12.53 AZlP 90.83 TAL 352.38 TAp

RC 333.409 GL 20.3E GP -5.31 ZAL 102.74 ZAP D.50 (TS |68.86 Z/dE 44.56 ETE

PLANLTOC_NTRIC CONIC

C3 10.111 VHL 3.EDD DLA 13.2T RAL 200.85 RAD $587.4 VEL 11.498 PTH 2.00 VHP

LNCH AZMTH LNCH TIME b-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIN[

90.00 16 31 4T 1503.1T -25.36 60.92 55.30 103.03 17 37 30

DO.DO • 84 55 4296.94 3.15 177.37 52.48 61.84 9 36 32

100.00 11 14 3 2218.51 -Z6.$T 39.40 56.03 104.60 19 1 2

100.00 D 30 20 4036.34 4.07 159.22 51.98 60.36 10 46 57

110,00 1R 4T 32 1059.24 -29.03 10.59 55.12 108.90 20 20 29

110.00 10 32 1 3891.57 8.43 145,24 50.52 56.35 11 36 52

DIFFERENTIAL CCI|RECTION$ MID-COURSE £vrCUTION ACCURACY

TOE 1.4075 TRA 3.R104 TC-20.5654 BAU 2.9T46 SGT14901.9 SGR 597.2 SG3 408.1

• 8TI3 RRA .203T RC3 .0109 FAU .0T063 RRT .3549RRF .3235 RTF .9427

-.1491 FRA 1.11_1 FC3-5.6502 BDP 52499 S9814913.8 RZ3 -.0123 R13 .9427

1.4334 IRA 3.211HI !_320.5654 FSP 1318 9G114903.1 94_2 558.3 THA .82

LAUNCH DATE DEC ZR 11N_4 FLIGtlT TINE 392.00

DISTANCE 845.431

EARTH TO MARS

191.06 ECC .23111 INC 1.9657 vl 30.277

237.28 RCA 146.90 APO 235.22 V2 26.497

1T4.37 ZAC 83.19 ETC 256.05 CLP 28.04

5.977 DpA -4.8A RAp 181.18 ECC 1.1781

PO CST TIM INJ 2 LAT IMJ 2 LONG

1903.2 -23.32 52.55

3696.6 -.64 170.74

1616.5 -24.11 31.34

3456.5 .09 152.$9

1356.2 -26.18 10.57

3291.6 1.96 139.00

ORBIT DETERMINATION ACCURACy

97 3024.4 SR 485.4 SS 471.9

CRT .9192 CRS .0548 CST -.3354

LEA 3061.2 MSk 482.5 SEA 41.2

EL1 3057.2 ELI 190.2 ALF 8.42

HELIOCEMTR|C r._NIC

14T.13 LAL -.00 _ 90.19 VL 33.314 GAL -1.63 AZL 88.07 HCA 246.17 S_IA

OP 208.67 LAP -l.TY LOP 338.35 VlP Z4.L_5 GAP -12.EI AZP 90.78 TAL 351.36 TAP

I1¢ 334._94 f4. 1D.DO _ -5.19 ZAL 104.67 ZAP 28.06 [TS 168.88 2NE 43.82 ETE

t_ANETOC_TRIC CONIC

C3 10.905 VtR. 3.310 DLA 12.00 RAL 202.23 RM) 6567.4 VEL 11.506 PTH 2.00 VHP

LNCH AZI4TH LJ4CM TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME

DO.OO IT 12 30 2464.99 -24.75 5T.RR 57.70 104.21 17 53 35

90.00 2 20 47 4941.41 4.59 1T9.M 54.15 62.03 9 33 9

100.00 12 39 59 2182.82 -25.74 38.94 57.41 105.75 19 16 22

100.OO 0 35 39 4094.82 5.48 161.55 53.65 60.57 10 44 18

110.00 20 2 7 1225.81 -28.34 16.49 56.47 109.96 20 34 13

110.OO IO 30 20 3R29.SD T.D2 14T.21 52.22 56.E2 11 35 49

DIFFER[MTIAL C,CNNECTIOND NIO-COUNSEEXECUTION ACCURACY

1102 1.R854 TItA 3.4582 TC-L)O.3R2T BAU 2.9975 $GT15000.3 SGR 595.2 SG3 388.3

liD[ .2T30 2RA ,20_3 RC3 .0404 FAU .08612 RRT .3204 _ .28?9 RTF .9408

-.1933 FRA 1.61T3 FC3-5.2066 BSP 52884 $6915012.1 R25 *.0148 R13 .9408

RDE 1.2050 BRA 3.4941 BC320.392T FSP 1258 S8115001.5 SG2 563.8 THA .73

ARRIVAL DATE JAN 18 1966

EARTH TO MARS

191.22 ECC .23213 INC 1.9334 vl 30.277

237.55 RCA 146.63 APO 235.61 V2 26.497

174.36 ZAC 83.49 ETC 256.02 CLP 27.61

6.052 DpA -5.09 RAp 181.99 ECC 1.1809

PO CST TIM INJ 2 LAT INJ 2 LONG

1865.0 -22.56 50.01

3741.4 .81 173.24

1582.8 -23.33 28.97

3498.8 1.52 155.01

1325.8 -25.36 8.58

3328.6 3.37 140.94

ORBIT DETERMINATION ACCURACY

ST 2882.0 SIR 487.1 SS 484.1

CRT .8799 CRS .1483 CST -.3310

LSA 2918.2 MSA 510.4 SSA 40.7

EL1 2913.9 EL2 229.0 ALF 8.51

LAUMOI DATE DEC 2E 1964 FLIGHT TIM( 394.00 ARRIVAL DATE JAN 20 1966

MELIoCEMTRIC CONIC DISTANCE 649.806 EARTH TO MARS

RL 14T.13 LAL -.DO LOt. 90.19 VL 53.322 GAL ol.83 AZL 88.10 HCA 247.44 SMA 191.39 ECC .23321 INC 1.9015 vl 30.277

RP t06.68 LAP -l.T9 LOP 337.62 VP 24.300 GAP -12.70 AZP 90.73 TAL 550.32 TAp 237.77 RCA 146.75 APO 236.02 v2 26.495

RC 334.891 GL 19.29 GP -5.08 ZAL 109.61 ZAP 27.63 (T9 168.90 ZAE 43.09 ET( 174,35 ZAC 83.79 (TC 255.99 CLP 27.20

PLAN(TOCEMTRIC CONIC

C3 11.11)t) VHL 3.34T OLA 10.84 RAL 203.80 RAD 6567.4 VEL 11,5|5 PTH 2.01VHp 6.127 DpA -5.34 RAp 182.81ECC 1.1643

INCH AZMTH LNCH TIIIE L*I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 28 53 2480.16 -24.11 55.48 59.15 105.31 18 9 21 1828.2 -21.78 A7.59

90.00 9 $D 5T 4385.83 9.00 182.38 55.8T 82.27 9 30 3 3785.8 2.24 175.72

SOD.DO 18 55 $D 8140.33 -25.09 34.59 56.64 106.82 19 31 27 1548.3 -22.54 26.72

100.00 9 32 53 4140.90 6.09 163.89 55.39 60.84 10 41 53 3540.9 2.95 157.32

110.00 EO 16 11 1886.31 -27.64 14.46 57.66 110.97 20 47 47 1296.3 -24.54 6.68

110.00 lO 88 50 3965.69 9.20 149.19 53.98 56.93 11 34 55 3365.7 4.78 142.88

DIFFERENTIAL CGRRECTION$ MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 1.1226 TRA 3.7150 TC-2D.1TD8 BAU 3.0210 SGT15100.5 SGR 594.1 SG3 389.2 ST 2763.1 DR 489.5 SS 498.5

ROE .2793 RRA .2006 RC3 .ODTD FAU .06172 RRT .2286 RRF .2531 RTF .9383 CRT .8297 CRS .2317 CST -.3432

FOE -.2383 FRA 1.6119 FC3-4.7709 BSP 53323 S9815112.2 R23 -.0169 R13 .9382 LEA 2798.0 MSA 540.3 SEA 40.0

DOE 1.1500 BRA 3.7213 6C320.1770 FSP 1199 S9115101.5 S_Z 569.1 THA .65 EL1 2793.0 EL2 270.3 ALF 8.44

LAUNCH DATE DEC 22 19_4 FLIGHT TIME 396.00 ARRIVAL DATE JAN 22 1966

HELIOCENTRIC C_NIC

RL 147.15 LAL -.00 LOL 90.19 VL

RIP 206.70 LAP -1.74 LOP 338.89 VP

DISTAMCE 854.175 EARTH TO MARS

33.331 GAL -2.03 AZL 68.13 HCA 248.71 SMA 191.55 ECC .23434 |NC 1.6704 vl 30.277

24.318 GAP -12.T8 AZP 90.88 TAL 349.28 TAp 237.99 RCA 146.66 APO 236.44 V2 26.493

RC 335.784 r_. 19.76 GF

PLAN[TOCENTRIC C_NIC

C3 11.434 VHL 3.381 DLA

-4.97 ZAL 108.54 ZAP 27.22 ETS 168.92 ZAE 42.37 ETE 174.34 ZAC 84.08 ETC 255.95 CLP 26.79

9.63 RAL 205.37 RAO 6567.4 VI[L 11.525 PTH 2.01 VHp 6.203 DpA -5.61 RAp 183.64 ECC 1.1882

LNCH AZMTH LNCM TIN[ L-I TIN[ INJ LAT

90.00 17 44 53 2392.66 -23.45

90.00 8 13 23 4429.94 7.30

lOO.OO 19 11 2 2115.03 -24.4|

100.00 9 29 58 4182.80 8.27

110.00 20 30 3 1867.77 -26.93

110.00 10 27 28 4002.83 10.57

DIFFERENTIAL C¢)RRECTION3

TDE .9800 TRA 3.9810 TC-19.9147 BAU 3.0443

ROE .2044 RflA .IDD4 RC3 .0930 FAU .05737

FOE -.2776 FRA 1.8021 FC3-4.3434 BSP 53738

DOE 1.0204 BRA 3.9660 6C319.9140 FSP 1141

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

53.09 60.64 106.34 18 24 50

184.88 57.65 62.59 9 27 13

32.35 60.52 107.82 19 46 17

166.23 57.18 61.17 10 39 42

12.56 59.31 111.90 21 1 11

151.19 55.79 57.30 11 34 10

NI0-COURSE EXECUTION ACCURACY

SGT15197.4 SGR 593.7 SG3 350.2

RRT .2534 RRF .2192 RTF .9353

S¢A915209.0 R25 -.0187 R13 .9353

S8115198.2 SG2 574.3 THA .57

PC) CST TIM INJ 2 LAT INJ 2 LONG

1792.7 -20.99 45.28

3829.9 3.66 178.19

1515.0 -21.74 24.57

3562.8 4.56 159.63

1267.8 -23.72 4.87

3402.8 6.19 144.84

oRBIT DETERMINATION ACCURACY

ST 26?0.8 DR 492.6 SS $11.6

CRT .7872 CRS .3026 CST -.3726

LSA 2704.2 MSA 568.9 SSA 39.2

EL1 2697.8 EL2 312.8 ALF 8.16

2367



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 22 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 206.73 LAp -1.73

RC 336.567 GL 18.22

PLANETOCEMTRIC CONIC

C3 11.701VHL 3.421

LNCM AZMTH LNCH TIME

90.00 18 0 45

90.00 8 10 3

100.00 19 26 10

100.00 9 27 18

110.00 20 43 44

110.00 10 26 14

DIFFERENTIAL C43RRECTIONS

TDE .8354 TRA 4.2517 TC-19.6165 8AU 3.0688

ROE .2903 RRA .1958 RC3 .1157 FAU .05318

FOE -.3128 FRA 1.5869 FC3-3.9548 8SP 54131

BDE .8844 BRA 4.2562 8C319.6168 FSP 1082

DISTANCE 858.538 EARTH TO MARS

LOt. 90.19 VL 33.340 GAL -2.24 AZL 88.16 HCA 249.98 SMA 191.71ECC .23553 INC 1.8398 vl 30.277

LOP 340,16 Vp 24.524 GAP -12.87 AZP 90.65 TAL 348.22 TAp 238.20 RCA 146.56 ApO 236.87 V2 26,490

GP -4.87 ZAL 110,47 ZAp 26.81ETS 168.93 ZAE 41.66 ETE 174,32 ZAC 84.37 ETC 255.93 CLP 26.40

DLA 8.43 RAL 206.95 RAD 6567.4 VEL 11.536 PTH 2.01VHp 6.281DpA -5.88 RAp 184.48 ECC 1.1926

L-I TIME INJ LAT INJ,LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2558.46 -22.78 50.81 62.17 107.29 18 40 3 1758.5 -20.20 43.09

4473.76 8.76 187.57 59.50 62.96 9 24 36 3873.8 5.06 180.64

2082.93 -25.72 30.21 61.84 108.75 20 0 55 1482.9 -20.94 22.52

4224.52 9.63 168.58 59.03 61.56 10 37 42 3624.5 5.76 161.94

1840.21 -26.22 10.74 60.79 112.77 21 14 24 1240.2 -22.90 3.15

4040.01 11.93 155.21 57.66 57.73 11 53 34 3440.0 7.59 146.81

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG715293.7 8GR 595.8 SG3 331.7 ST 2604.7 SR 496.5 85 523.5

RRT .2207 RRF .1855 RTF .9322 CRT .6917 CRS .3650 CST -.4140

8GB15305.2 R23 -.0211 R13 .9322 LSA 2636.2 MSA 595.0 SSA 38.3

8G115294.2 SG2 579.1THA .49 ELI 2627.7 EL2 335.3 ALF 7.63

LAUNCH DATE DEC 22 1964 FLIGHT TI_ 400.00 ARRIVAL DATE JAN 26 1966

HELIOCENTRIC CONIC DISTANCE 862.894 EARTH TO MARS

RL 147.15 LAL -.00 LOt. 90.19 VL 33.349 GAL -2.45 AZL 88.19 HCA 251.25 St4A 191.88 ECC .23678 IHC 1.8097 Vl 30.277

RP 20G.TT LAp -1.71 LOP 341.43 VP 24.332 GAP -12.97 AZP 90.58 TAL 347.16 TAp 238.41 RCA 146.44 APO 237.31 V2 26.485

RC 337.346 GL 17.68 GP -4.77 ZAL 112.40 ZAp 26.41ETS 168.94 ZAE 40.95 ETE 174.30 ZAC 84.66 ETC 255.90 CLP 26.01

PLAIqETOCENTRIC CONIC

C3 12.002 VHL 3.464 DLA 7.23 RAL 208.49 RAD 6567.5 VEL 11.549 PTH 2.02 VHP 6.359 DpA -6.16 RAp 185.32 ECC 1.1975

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 18 14 2325.57 -22.10 48.84 63.75 108.17 18 55 0 1725.6 -19.41 41.00

90.00 8 6 55 4517.29 10.09 189.87 61.39 63.40 9 22 12 3917.3 6.44 183.10

100.00 19 41 3 2052.03 -23.03 28.18 63.40 109.60 20 15 15 1452.0 -20.15 20.57

100.00 9 24 48 4266.07 10.97 170.94 60.94 62.02 10 35 54 3666.1 7.14 164.25

110.00 20 57 15 1813.68 -25.50 9.00 62.33 113.57 21 27 26 1213.7 -22.10 1.31

110.00 10 25 7 4077.18 13.28 155.25 59.58 58.21 11 33 4 3477.2 8.98 148.79

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6923 TRA 4.5319 TC-19.2750 8Au 3.0928 SGT15386.7 SGR 594.5 SG3 313.4 ST 2570.8 SR 500.6 SS 533.5

ROE .2970 RRA .1927 RC3 .1563 FAU .04903 RRT .1889 RRF .1528 RTF .9284 CRT .6059 CRS .4188 CST -.4635

FOE -.3433 FRA 1.5681 FC3-5.5365 BSP 54548 86815398.2 R23 -.0233 R13 .9284 LSA 2500.4 MSA 617.0 SSA 37.2

BDE .7333 8RA 4.5360 BC319.2755 FSP 1026 SG115387.1 SG2 585.7 THA .42 EL1 2589.0 EL2 395.4 ALF 6.89

LAUNCH DATE DEC 22 1954 FLIGHT TIME 402.00 ARRIVAL OATE JAN 26 1966

HELIOCENTRIC CONIC

RL 14T.15 LAL -.00

RP 20S.81 LAP -1.70

RC 338.120 GL 17.14

PLAMETOCENTRIC CONIC

C3 12.337 VHL 3.512

LMCM AZMTH LNCH TIME

90.00 18 31 27

90.00 8 4 0

100.00 19 55 40

100.00 9 22 28

110.00 21 10 29

110.00 10 24 8

DIFFERENTIAL C(_RRECTIO_i8

TOE .5486 TRA 4.8198 TC-16.9018 BAU 3.1177

ROE .3044 RRA .1892 RCS .1546 FAU .04499

FOE -.3700 FRA 1.5459 FC3-3.1571 BSP 54926

BDE .6274 BRA 4.8235 8C318.9024 FSP 971

DISTANCE 867.243 EARTH TO MARS

LOL 90.19 VL 33.358 GAL -2.66 AZL 88.22 HCA 252.52 SMA 192.04 ECC .23810 INC 1.7800 vl 30.277

LOP 342.70 VP 24.338 GAp -13.06 AZP 90.54 TAL 346.08 TAp 238.59 RCA 146.32 Apo 237.77 V2 26.480

GP -4.68 ZAL 114.31 ZAp 26.02 ET6 168.95 ZAE 40.26 ETE 174.28 ZAC 84.95 ETC 255.88 CLP 25.63

DLA 6.05 RAL 210.02 RAD 6567.5 VEL 11.564 PTH 2.02 VHp 6.459 DpA -6.44 RAp 186.17 ECC 1.2030

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2293.98 -21.41 46.57 65.36 108.98 19 9 41 1694.0 -18.63 39.01

4560.55 11.40 192.38 65.35 63.90 9 20 0 3960.5 7.80 165.35

2022.35 -22.34 26.24 65.01 110.40 20 29 22 1422.4 -19.36 18.71

4307.41 12.28 173.31 62.89 62.53 10 34 15 3707.4 8.50 166.56

1788.20 -24.80 7.36 63.90 114.32 21 40 17 1188.2 -21.31 359.95

4114.52 14.60 157.32 61.55 58.74 11 32 42 3514.3 10.35 130.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15479.7 SGR 595.6 SG3 295.7 ST 2586.2 SR 505.3 SS 341.5

RRT .1580 RRF .1209 RTF .9241 CRT .5121CRS .4659 CST -.5167

SG815491.1 R23 -.0256 R13 .9241 LSA 2594.4 MSA 634.0 SSA 36.2

5Gl15480.0 SG2 588.1THA .35 EL1 2579.6 EL2 431.7 ALF 5.92

LAUNCH DATE DEC 22 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC C(_IC DISTANCE 871.584

RL 147.15 LAL -.00 LCX. 90.19 VL 35.567 GAL -2.88 AZL 88.25 HCA 255.78 SMA

RP 206.87 LAp -1.68 LOP 343.96 VP 24.344 GAP -13.16 AZP 90.49 TAL 344.99 TAp

RC 338.890 GL 16.59 GP -4.59 ZAL 116.20 ZAp 25.65 ETS 168.96 ZAE 39.57 ETE

PLANETOCENTRIC CONIC

C3 12.709 VHL 3.565 DLA 4.89 RAL 211.54 RAD 6567.5 VEL 11.580 PTH 2.03 VHp

LNCM AZMTH LNCH TIME L-I TIME INJ LAY

90.00 18 46 25 2263.69 -20.73

90.00 8 I 15 4603.52 12.67

100.00 20 10 1 1993.90 -21.65

100.00 9 20 17 4348.54 13.56

110.00 21 25 33 1763.80 -24.11

110.00 10 23 15 4151.40 15.90

DIFFERENTIAL CORRECTIO_IS

TOE .4065 TRA 5.1156 TC-18.4979 BAU 3.1431

ROE .3126 RRA .1853 RC3 .1705 FAU .04105

FOE -.3923 FRA 1.5196 FC3-2.7965 BSP 55315

BOE .5128 BRA §,1189 BC318.4987 FSP 914

EARTH TO MARS

192.21ECC .23947 INC 1.7507 vl 30.277

238.77 RCA 146.18 APO 238.24 V2 26.474

174.26 ZAC 85.23 ETC 255.86 CLP 25.26

INJ LONG INJ RT ASC INJ AZMTH

44.62 67.02 109.73

194.89 65.35 64.47

24.41 66.65 111.13

175.70 64.90 63.10

5.80 65.52 115.00

159.41 63.57 59.53

NID-COURSE EXECUTION ACCuRACy

SGT15571.4 SGR 597.1 SG3 278.4

RRT .1281 RRF .0901 RTF .9191

$G815582.8 R23 -.0281 R13 .9191

SG115571.6 SG2 592.2 THA .28

6.520 DpA -6.T3 RAp 187.02 ECC 1.2092

INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

19 24 6 1663.7 -17.85 37.12

9 17 58 4003.5 9.13 188.00

20 43 15 1393.9 -18.59 16.95

10 32 46 3748.5 9.84 168.88

21 52 56 1163.8 -20.§4 358.48

11 32 27 3551.4 11.71 152.80

ORBIT DETERMINATION ACCURACY

ST 2590.6 SR 510.4 SS 546.8

CRT .4150 CRS .5070 CST -.3695

LSA 2617.9 MSA 645.1 SSA 35.1

EL1 2599.6 EL2 462.8 ALF 4.83

2368



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 22 1964 FLIEHT T|IE 406.00 ARRIVAL DATE FEB 1 IS66

t4(LIOCENTRIC CGNIC

RL 147.19 LAL -.00

RP 206.99 LAP -1.68

RC SS9.957 GL 16.05

PLAN[TOCENlIIC CONIC

C3 13.120 VI4L 3.122

LNCH AZNTH LNCH TIM(

90.00 19 1 2

90.00 • S0 40

1OO.O0 20 24 •

100.00 9 16 15

lt0.00 21 _ ZS

110.00 10 22 L_

DISTANCE 875.916 EARTH TO MARS

LOL 90.19 VL 33.376 GAL o3.11AZL 88.28 HCA 255.05 SRA 192.37 ECC .24092 INC 1.7219 vl 50.277

LOP 345.23 VP 24.348 GAP -13.26 A ZP 90.44 TAL 343.89 TAp 238.94 RCA 146.03 APO 258.72 V2 26.466

GP -4.50 ZAL 118.08 ZAP 25.26 ETS 1§8.96 ZA( 36.90 (TE 174.24 ZAC 85.52 (TC 255.8A CLP 24.90

OLA 3.75 RAL 213.06 RAD 6567.5 VEL 11.598 PTH 2.03 VHp 6.602 DpA -7.03 RAp 187.89 ECC 1.2159

L-I T|N[ INJ LAT INJ LONG |NJ RT ASC INJ AZRTH INJ TIME PO CST TIN XNJ 2 LAT INJ 2 LONG

2234.•0 -20.05 42.76 68.72 110.42 19 38 16 1634.7 -17.09 35.53

4646.19 13.91 197.41 67.40 65.09 9 16 6 4046.2 10.44 190.46

19_db.67 -20.97 22.67 68.34 111.80 20 56 54 1366.7 -17.83 15.29

4589.44 14.60 176.09 66.96 63.73 10 31 25 3789.4 11.15 171.20

1740.$0 -23.49 4.33 67.17 115.63 22 5 24 1140.5 -19.79 557.09

4188.36 17.17 161.52 65.65 59.98 11 32 17 3588.4 13.05 154.83

DIFFERENTIAL CCRR(CTION$

TD( .2Q46 TRA 8.4197 TC-19.QG56 BAU 3.1689

ROE .3219 RRA .19OORC5 .1844 FAU .03716

-.4116 FRA 1.4849 FC3-2.4523 BSP 55689

BOlE .4E64 BIIA 5.4227 BC318.1_68 FSP 862

LAUNCH DAllE O(C 2Z 15N_4

14(LIO((NTRIC CONIC

RL 147.15 LAL -.00

NIP 207.00 LAP -1.65

ItC 340.410 ;4. 15.81

PLAIIETOCI_I4TRIC CONIC

C3 IS.STI _ 3.684

L.NCH AZRTH iNCH Till(

90.00 19 15 24

90.00 • SI 14

100.00 20 ST 511

I00.00 9 16 21

I10.00 21 49 1

110.00 10 21 48

DIFFENEMTIAL Cd_tR(CTIONI

1roe .1145 TRA 5.•515 TC-tT.6105 9AU 3.1953

ROE .3911RRA .1741 RC3 .1902 FAU .03338

F1D( -.4209 FRA 1.4550 FC3-2.1_3 BSP 56054

9DE .3539 BIA 5.7542 K317.6116 FSP 808

HID-COURSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG715661.0 ErA 599.0 SG3 261.3 ST 2640.5 SR 515.9 SS 549.S

flRT .0989 RRF .0600 RTF .9131 CRT .3179 CRS .5438 CST -.6188

Sr_15672.4 R23 -.0307 R13 .9131 LSA 2667.5 MSA 650.8 SSA 54.0

$1;115661.1 $1;2 596.1 THA .22 EL1 2645.8 EL2 488.1 ALF 3.69

FLIGHT TIN( 408.00

DISTANCE 880.239

LOL 90.19 V1L 33.365 GAL -3.34 AZL 88.31 14CA 256.31SRA

LOP 346.50 VP 24.351 GAP -13.37 AZP 90.40 TAL 342.77 TAP

GP -4.42 ZAL 119.93 ZAp 24.91ETS 168.96 ZA( 38.23 £TE

OLA 2.62 RAL 214.55 RAD 6567.5 VI[L 11.617 PTH 2.04 VHp 6.685 DpA -7.34 RAp 188.75 (CC 1.2235

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

I_Q?.OI o19.38 41.00 70.45 111.05 19 52 11 1607.0 -16.35 33.64

44Mkl.85 15.11 199.95 69.50 65.77 9 14 23 4088.6 11.71 192.92

1940.T0 -20.31 21.03 70.06 112.42 21 10 IS 1340.T -17.09 13.71

4430.10 16.01 180.51 89.07 64.42 10 30 12 3830.1 12.44 175.54

1718.33 -22.77 2.95 68.86 116.21 22 17 39 1118.3 -19.06 355.78

425.23 18.41 163.65 67.77 60.68 11 32 13 3625.2 14.36 156.88

NID-C.OURS[ EXECUTION ACCURAC• ORBIT DETERMINATION ACCURACY

S&T15748.G S4;R 601.1SG3 244.9 ST 2712.1 SIR 521.6 SS 549.4

RRT .0709 W .0309 RTF .9060 CRT .2250 CRS .5768 CST -.6625

_15760.1 fl23 -.0335 fl13 .9060 LSA 2739.2 MSA 652.2 SSA 32.9

$(;115740.6 Sr_ 399.G THA .16 EL1 2714.7 EL2 507.7 ALF 2.57

ARRIVAL DATE FEB 5 1966

EARTH TO MARS

192.54 ECC .24244 INC 1.6934 vl 50.277

239.1)9 RCA 145.86 APO 238.22 v2 26.458

174.21 ZAC 85.80 ETC 255.83 CLP 24.54

LAUNCH DATE DEC 22 1944 FLIGHT TIM( 410.00 ARRIVAL DATE FE8 5 1966

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 207.08 LAP -1.63

MC 541.179 GL 14.97

PLAN(TOCEMTRIC CONIC

CS 14.065 VHL 3.750

LNCH AZMTH LNCH TIME

90.00 19 29 SO

60.00 7 53 57

100.00 20 51 33

100.00 9 14 39

110.00 22 1 24

110.00 10 21 13

DIFFERENTIAL CCRR(CTIONS

TOE -.0146 1lEA 6.0510 TC-17.1371 BAU 3.2225

ROE .3415 RItA .1709 RC3 .2060 FAU .02966

FOE -.4587 FRA 1.4160 FC3-1.6260 BSP 56391

BO( .3418 BRA 6.0534 6C317.1383 FSP 755

DISTANCE 884.552 EARTH TO MARS

LOL 90.19 VL 33.394 GAL -3.57 AZL 68.33 HCA 257.58 SRA 192.71ECC .24403 INC 1.6652 V1 50.277

LOP 347.78 VP 24.353 GAP -13.47 AZP 90.36 TAL 341.65 TAp 239.23 RCA 145.68 APO 239.73 V2 26.449

GP -4.34 ZAL 121.76 ZkP 24.56 ETS 168.97 ZA( 37.57 EYE 174.18 ZAC 86.06 ETC 255.82 CLP 24.20

DLA 1.52 RAL 216.03 RAD 6567.6 VEL 11.638 PTH 2.04 VHp 6.769 DpA -7.65 RAp 189.63 ECC 1.2315

L-I TIRE INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2180.62 -18.73 39.34 72.21 111.63 20 5 50 1580.6 -15.63 32.04

4730.59 16.27 202.49 71.63 66.50 9 12 48 4130.6 12.95 195.58

1915.97 -19.66 19.48 71.81 112.98 21 23 29 1316.0 -16.58 12.22

4470.47 17.18 182.93 71.22 65.16 10 29 6 3870.5 13.69 175.88

1697.29 -22.13 1.65 70.58 116.74 22 29 42 1097.5 -18.36 554.54

4261.92 19.62 165.61 69.93 61.43 11 32 15 3661.9 15.65 158.94

MID-COUflSEEX[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT15834.8 SGR 603.5 SG3 226.7 ST 2801.1SR 527.5 SS 546.3

RRT .0436 RRF .0024 RTF .8977 CRT .1380 CRS .6068 CST -.7002

SG1|15846.3 R23 -.0368 R13 .8977 LSA 2828.3 HSA 650.0 SSA 31.8

SG115834.8 $62 602.9 THA .10 EL1 2802.1 £L2 522.3 ALF 1.54

LAUNCH DATE DEC 22 1964 FLIGHT TIME 412.00 ARRIVAL DATE FEB 7 1966

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 207.17 LAp -1.61

NC $41.936 GL 14.43

PLAN(TOCENTRIC C(_41C

C3 14.605 Vt4L S.821 DLA

LNCH AZMTH LNCH •IN( L-I TIN( INJ LAT

90.00 19 43 19 2155.55 -18.09

90.00 • 51 48 4772.29 17.$8

100.00 21 4 52 1892.49 -19.03

lOO.O0 9 12 56 4510.56 18.31

110.00 22 13 35 1677.41 -21.52

110.00 10 20 45 4298.41 20.79

DIFFERENTIAL CcI|RECTIONS

TOE -.1514 TRA 6.3795 TC-16.6477 BAU 3.2503

ROE .3524 RRA .1652 RC3 .2140 FAU .02604

FOE -.4472 FRA 1.3757 FC3-1.5439 BSP 56730

BOE .3836 BRA 6.3816 8C316.6491 FSP 704

DISTANCE 888.854 EARTH TO MARS

LOL 90.19 VL 33.403 GAL -3.81AZL 88.36 HCA 258.64 SMA 192.87 ECC .24569 1NC 1.6374 vl 30.277

LOP 349.03 VP 24.354 GAp -13.58 AZP 90.32 TAt. 340.52 TAp 239.36 RCA 145.49 APO 240.26 V2 26.458

GP -4.27 ZAL 123.56 ZAp 24.22 ETS 168.96 ZA( 36.92 EYE 174.15 ZAC 86.35 (TC 255.81CLP 25.86

.44 RAL 217.50 RAD 6567.6 VEL 11.661 PTH 2.05 VHp

INJ I._NG INJ RT ASC INJ AZHTH INJ TIME

37.78 74.00 112.16 20 lg 14

205.04 73.84 67.29 9 11 20

18.02 75.59 113.50 21 36 24

185.37 75.42 65.93 10 28 •

.43 72.33 117.23 22 41 32

167.99 72.14 62.24 11 32 21

MID-COURSE ExECuTION ACCURACY

SGT15919.6 SGR 606.1 SG3 213.1

RRT .0175 RRF -.0248 RTF .8879

SG815931.1 R23 -.0404 R13 .8879

$Gl15919.8 SG2 606.0 •HA .04

6.855 0pA -7.96 RAp 190.51 ECC 1.2403

PO CST TIM INJ 2 LAT 1NJ 2 LONG

1555.5 -14.93 30.53

4172.3 14.16 197.85

1292.5 -15.69 1D.82

3910.6 14.91 178.25

1077.4 -17.70 353.39

3698.4 IG.91 161.01

ORBIT OETERMINATION ACCURACY

ST 2903.8 SR 533.7 SS 540.4

CRT .0590 CRS .6337 CST -.7517

LSA 2931.1MSA 645.4 SSA 30.7

EL1 2904.0 EL2 532.7 ALF .64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH OATE DEC 22 1964

HELIOCEN•RIC CONIC

RL 147.15 LAL -.00

RP 207.27 LAP -1.59

RC 342.699 GL 13.90

PLANETOCENTRIC CONIC

CS 15.168 VHL 3.897

LNCH AZMTH LNCH TIME

90.00 19 56 52

90.00 7 49 46

100.00 21 17 55

100.00 9 11 24

110.00 22 25 31

110.00 10 20 18

FLIGHT TIME 414.00 ARRIVAL DATE FEB 9 1966

DISTANCE 893.145 EARTH TO MARS

LOL 90.19 VL 35.412 GAL -4.05 AZL 88.39 HCA 260.11 SHA 193.04 ECC .24743 INC 1.6097 Vl 30.277

LOP 350.29 VP 24.354 GAP -13.70 AZP 90.28 TAL 539.38 TAp 259.48 RCA 145.28 Apo 240.81 v2 26.427

GP -4.19 ZAL 125.33 ZAP 23.89 ETS 168.96 ZAE 36.27 ETE 174.11 ZAC 86.63 ETC 255.81CLP 23.54

OLA -.61RAL 218.94 RAD 6567.6 VEL 11.686 PTH 2.06 VHp 6.942 DpA -8.28 RAp 191.40 ECC 1.2499

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2131.73 -17.48 36.30 75.83 112.64 20 32 23 1531.7 -14.26 29.11

4813.63 18.45 207.61 76.07 68.13 9 10 0 4213.6 15.32 200.33

1670.26 -18.42 16.65 75.40 113.97 21 49 6 1270.3 -15.02 9.50

4550.33 19.40 187.83 75.65 66.80 10 27 14 3950.5 16.09 180.60

1658.68 -20.93 359.30 74.11 117.66 22 55 10 1058.7 -17.06 352.31

4534.68 21.95 170.20 74.39 63.09 11 52 52 3734.7 18.14 163.11

DIFFERENTIAL CORRECTIONS

TOE -.2671 TRA 6.7159 TC-16.1494 BAU 3.2793

ROE .3641 RRA .1591 RCS .2Z02 FAU .02249

FOE -.4528 FRA 1.3271 FC3-1.2821 BSP 57043

DOE .4636 9RA 6.7178 BC316.1509 FSP 652

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG716003.7 8GR 608.8 SG3 198.0 ST 3016. O SR 539.8 SS 5S2.0

RRT -.0078 RRF -.0512 RTF .8762 CRT -.0123 CRS .6587 CST -.7575

S0816015.3 R23 .0443 R13 -.8762 LSA 3043.1 MSA 639.4 SSA 29.7

S0116003.7 SG2 608.8 THA 179.98 ELI 3016.0 EL2 539.8 ALF 179.87

LAUNCH DATE DEC 22 1964 FLIGHT TIME 416.00 ARRIVAL DATE FEB 11 1966

HELIOCENTRIC C_IC

RL 147.15 LAL -.00

RP 207.37 LAp -1.56

RC 343.441 GL 15.38

PLAMETOCENTRIC CONIC

C3 13.822 VHL 3.978

LNCH AZMTH LNCH TIME

90.00 20 10 8

90.OO 7 47 52

100.00 21 SO 43

100.00 9 g 58

110.00 22 37 13

110.00 10 19 57

DISTANCE 897.423 EARTH TO MARS

LOL 90.19 VL 33.421 GAL -4.29 AZL 88.42 HCA 261.37 S14A 193.21 ECC .24925 INC 1.5824 vl 30.277

LOP 351.55 VP 24.353 GAP -13.82 AZP 90.24 TAt. 338.22 TAP 239.59 RCA 145.05 APO 241.37 V2 26.415

GP -4.12 ZAL 127.07 ZAP 23.56 ETS 168.96 ZA( 35.64 ETE 174.08 2AC 86.90 ETC 255.81 CLP 25.22

DLA -1.64 RAt. 220.36 RAD 6567.6 VEL 11.713 PTH 2.06 VHp 7.031 DPA --8.61

L-I TIME INJ LAT INJ LJ_ING INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2109.21 -16.68 34.92 77.68 113.08 20 45 17 1509.2

4854.60 19.47 210.18 78.33 69.03 9 8 46 4254.6

1849.28 -17.83 15.37 77.24 114.40 22 1 32 1249.3

4589.77 20.44 190.30 77.93 67.70 10 26 28 3989.8

1641.11 -20.37 358.24 75.91 118.06 23 4 34 1041.1

4370.70 23.02 172.42 76.68 64.00 11 32 48 5770.7

DIFFERENTIAL CORRECTIONS

TOE -.4205 TRA 7.0601 TC-15.6436 8AU 3.$093

ROE .$768 RRA .1525 RC3 .2248 FAU .01899

FOE -.4558 FRA 1.2761 FC3-1.0398 6SP 57929

DOE .5643 8RA 7.0618 BC315.6453 FSP 602

MID-COURSE ExECuTION ACCURACY

SGT16085.7 SGR 611.6 SG3 183.2

RRT -.0323 RRF -.0768 RTF .8618

SG8t6097.4 R23 .0489 R13 -.8618

S0116085.8 SG2 611.3 THA 179.93

RAp 192.29 ECC 1.2604

INJ 2 LAT INJ 2 LONG

-13.61 27.77

16.45 202.81

-14.39 8.26

17.24 182.97

-16.46 351.30

19.34 165.22

ORBIT DETERNINATION ACCURACY

ST 3134.0 SR 546.0 SS 521.2

CRT -.0754 CRS .6823 CST -.7776

LSA 3160.8 MSA 632.6 SSA 28.8

ELI 3134.3 EL2 544.4 ALF 179.22

LAUNCH DATE 0EC 22 1984

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 207.48 LAP -1.54

RC 344.168 GL 12.86

PLANETOCEMTRIC CONIC

CS 16.507 VHL 4.063

LNCH AZMTH LNCH TIME

gO.DO 20 23 8

90.00 7 48 4

100.00 21 45 15

tOO.D0 9 8 36

110.00 22 48 41

110.00 10 19 41

LOL

LOP 352.81 Vp 24.351 GAP -13.94 AZP 90.20 TAL 337.06 TAp 239.68 RCA 144,81 APO 241.95 V2 26.402

GP -4.06 ZAL 128.78 ZAP 23.24 (78 166.95 ZAE 35.01 ETE 174.04 ZAC 87.18 ETC 255.81 CLP 22.91

DLA -2.63 RAL 221.77 RAD 6367.7 VEL 11.743 PTH 2.07 VHP 7.121 DPA -8.94 RAp 195.19 ECC 1.2717

L-I •INS INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST •IN INJ 2 LAT [NJ 2 LONG

2087.96 -16.31 33.62 7g.55 113.47 20 57 56 1488.0 -12.99 26.51

4695.18 20.44 212.76 80.63 69.96 9 7 39 4295.2 17.53 205.30

1829.52 -17.27 14.17 79.10 114.78 22 13 45 1229.5 -13.79 7.11

4628.65 21.43 192.78 80.24 68.64 10 25 47 4028.8 18.34 185.35

1624.70 -19.84 357.26 77.74 118.42 23 15 46 1024.7 -15.69 350.37

4406.44 24.07 174.67 79.01 64.96 11 33 8 3806.4 20.49 167.35

FLIGHT TIME 416.00 ARRIVAL DATE _E8 13 1966

DISTANCE 901.688 EARTH TO MARS

g0.1g VL 33.430 GAL -4.55 AZL 68.44 HCA 262.65 SNA 193.38 ECC .25115 INC 1.5552 Vl 30.277

OIFFEREMTIAL CORRECTIONS

TOE -.5513 TRA 7.4182 TC-15.1332 8AU 3.3401

ROE .3692 RRA .1455 RCS .2279 FAU .01557

FOE 0.4884 FRA 1.2216 FC3 -.8167 8SP 57599

BDE .6748 8RA 7.4146 9C315.1349 FSP 552

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G716166.1 SGIR 614.5 SG3 169.0 ST 3255.4 SR 552.3 SS 507.5

RRT -.0556 RRF -.1007 RTF .8445 CRT -.1308 CRS .7036 CST -.7955

$G816177.7 R23 .0536 RI3 -.8445 LSA 3281.4 HSA 625.9 SSA 27.9

S0116166.1 SG2 613.6 THA 179.88 ELI $256.2 EL2 547.4 ALF 178.69

LAUNCH DATE DEC 22 1964 FLIGHT TIME 420.00 ARRIVAL DATE FEB 15 1966

HELIOCEN•RIC CONIC

RL 147.15 LAL -.00

RP 207.61 LAp -1.52

RC 344.952 GL 12.36

PLAN(TOCENTRIC CONIC

C3 17.24• VI'IL 4.159

LNCH AZMTH LNCH TIME

90.00 20 35 55

90.00 • 44 22

100.00 21 55 52

100.00 9 7 24

110.00 22 58 55

110.00 10 19 30

DIFFERENTIAL CCRRECTION8

TOE -.6605 TRA 7.7741 TC-14.8255 BAU 3.3723

ROE .4026 RRA .1381 tiC3 .2297 FAU .01221

FOE -.4526 FRA 1.1828 FC3 -.6131 BSP 57844

DOE .7907 8RA 7.7754 BC314.6253 FSP 503

DISTANCE 905.939 EARTH TO MARS

LOt. 90.19 VL 33.439 GAL -4.80 AZL 88.47 HCA 263.88 SNA 193.55 ECC .25314 INC 1.5282 Vl 30.277

LOP 354.07 VP 24.348 GAP -14.07 AZP 90.16 TAt. 335.88 TAp 239.77 RCA 144.55 APO 242.54 V2 26.387

GP -3.99 ZAL 130.45 ZAp 22.93 ETS 168.95 Z/_ 34.39 ETE 173.99 ZAC 87.45 ETC 255.82 CLP 22.60

DLA -3.80 RAL 223.15 RAD 6567.7 VEL 11.774 PTH 2.08 VHP 7.213 DpA -9.27 RAP 194.10 ECC 1.2888

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ •INE PC) CST TIM INJ 2 LAT INJ 2 LONG

2067.95 -15.76 32.41 81.44 113.83 21 10 21 1468.0 -12.41 25.33

4935.35 21.35 215.36 82.97 70.95 9 6 37 4335.4 18.56 207.80

1810.98 -16.74 13.05 80.98 115.13 22 25 43 1211.0 -13.22 6.03

4667.56 22.37 195.27 82.56 69.63 10 25 11 4067.6 19.39 187,74

1609.50 -19.34 356.36 79.39 118.75 23 26 45 1009.5 -15.36 349.50

4441.68 25.07 176.93 81.37 65.96 11 33 32 3841.9 21.61 169.49

H|D-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT18245.1 SGR 617.5 803 155.4 ST 3377.6 SR 558.4 SS 491.7

RRT -.0785 RRF -.1235 RTF .8232 CRT -.1797 CRS .7246 CST -.8054

$r_16256.8 R23 .0590 R13 -.8232 LSA 3402.6 MSA 619.2 SSA 27.0

SG116245.2 SG2 615.6 THA 179.83 EL1 5379.2 EL2 549.1 ALF 178.25
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 2Z 1904 FL|;HT TIN( 422.00 ARRIVAL DATE FE6 17 1866

HELIOCEM•MIC CONIC D1 STANCE 910.175

RL 147.15 LAL -.OO LOL DO.Is VL 33.448 GAL -S,O6 AZL 88.50 HCA 265.14 SMA

RP 207.74 LAP -1.50 LOP 355.33 VP 24.344 GAP -14.20 AZP 90.13 TAL 334.70 TAp

RC $45.ST1 GL 11.86 GF -3.93 ZAL 132.09 ZAP 22.66 ET$ 168.94 ZAE 33.78 ETE

PLAN(•Cd_EN7RIC CONIC

C$ 18.044 VNL 4.248 DLA -4.54 RAL 224.52 MAD 656•.• YEL 11.$08 PTH 2.09 VHp

EARTH TO MARS

193.•2 ECC .25521 INC 1.5014 vl 30.277

236.84 RCA 144.28 Apo 243.16 V2 26.372

173.95 ZAC 87.72 (TC 255.83 CLP 22.31

LNCH AZNTH LNCH TIN( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 20 49 21 2046,1• -18.24 31.27 83.36 114.16 21 22 30

$0.00 • 42 44 49•5.12 22.21 217.95 85.33 71.96 9 5 41

100.00 22 • $3 1793.65 -16.24 12.01 82.88 I15.45 22 37 27

100.00 9 S 15 4705.88 23.25 197.7T 84.95 70.67 10 24 40

110.00 ZS 10 58 1598.28 -18.88 358,52 81.45 119.04 23 37 30

110.00 10 19 12 4477.00 26.02 179.22 83.77 67.01 I1 35 59

DIFFERENTIAL C_flECTIONS N|O-COURfI( EXECUTION ACCURACy

TDE -.8046 1TtA 8.1448 TC-14.1120 BAU $.4046 SGTI63E1.3 SGR 620.5 SG3 142.2

RDE .4104 RRA .130_RCS .2303 FAU .00890 RRT -.1001RRF -.1447 RTF .7967

FOE -.44•3 FRA 1.01_ FC3 -.4272 BP 59101 $f_16333.1Rl3 .0652 218 -.7967

BIDE .RO_l BRA 8.1468 0CS14.1139 FSP 455 $G116321.4 $62 617.4 THA 179.78

LAUNCH DATE DEC 22 19114 FLIGHT TIME 424.00

HELIOCENTRIC CONIC DISTANCE 914.$94

RL 14•.15 LAL -.00 LOL 90.19 VL 36.456 GAL -5.35 AZL 82.53 HCA 266.40 SMA

RP 20•.ST LAP -1.47 LOP 356.58 Yp 24.359 GAP -14.34 AZP 90.09 TAL 333.51 TAp

RC $46.405 GL 11.37 GP -S.8T ZAL 186.70 ZAP =9.34 ET8 168.94 ZNE 33.16 ETE

PLAN(TOC2NTRIC C_IC

CS lR.ROJ_ Vt4L 4.349 OLA -5.44 RAL 285.86 RAD 6567.8 VEL 11.844 PTH Z.IO VHp

LNCH AZI4TH LI4CH TIN( L-I Title INJ LAT INJ I_ INJ RT ASC INJ AZ)4TH INJ TIN(

90.00 21 0 SS 2061.80 -14.75 SO._ 85.29 114.45 21 34 25

90.00 T 41 18 5014.45 23.02 220.56 87.72 73.04 9 4 50

100.00 2£ 19 19 1777.49 -15.76 11.04 84.80 115.75 22 48 57

100.00 9 5 11 4745.80 24.08 200.26 87.55 71.74 10 24 15

t10.00 23 21 4I 1582.28 -18.45 354.76 85.36 I19.50 23 48 3

110.00 10 19 19 4511.79 28.95 181.52 86.20 66.I0 11 54 31

DIFF[IENTIAL CCRflECT|ONS MID-COURSE EXECUTION ACCURACY

TOE -.92T2 TRA S.5249 TC-18.8072 9AU 5.4690 SGT19398.6 SGR 823.5 SG3 129.7

ROE .4611 RRA .1219 RE5 .2298 FAU .00567 RRT -.1210 RRF -.1844 RTF .7657

FDE -.4699 FRA 1.0324 FC3 -.2597 BSP 58314 S6819408.4 223 .0724 RI5 -.7657

ROE 1.0225 BRA 6.5257 8C313.6092 FSP 407 $6119396.8 $62 618.9 THA 179.74

7.506 DpA -9.61 RAp 195.01 ECC 1.2670

PO CST TIN 1NJ 2 LAT INJ 2 LC_G

1449.2 -11.85 24.24

4575.1 19.54 210.30

1195.6 -12.88 5.02

4105.9 20.40 190.14

$95.5 -14.86 348.71

3877.0 22.68 171.65

ORBIT DETERMINATION ACCURACY

ST 3498.5 $R 564.4 SS 473.8

CRT -.2214 CRS .7446 CST -.8130

LSA 5522.2 MSA 615.0 SSA 26.E

EL1 5500.8 EL2 550.0 ALF 177.90

ARRIVAL DATE FEB 19 1966

EARTH TO MARS

193.89 ECC .25758 INC 1.4747 V1 30.277

259.91 RCA 145.99 AlSO 243.79 V2 26.356

175.90 ZAC 87.99 ETC 255.85 CLP 22.02

• .400 DpA -9.95 RAP 195.93 ECC 1.5111

PO CST TIM |NJ 2 LAT INJ 2 LONG

1431.6 -11.53 23.21

4414.4 20.46 212.80

1177.5 -12.17 4.09

4145.8 21.56 192.54

982.3 -14.40 547.98

3911.8 25.72 173.83

ORBIT DETERMINATION ACCURACY

8T 5616.9 SR 570.2 SS 454.1

CRT -.2582 CRS .7645 CST -.8172

LSA 5659.2 MSA 607.$ SSA 25.5

ELl 5620.0 EL2 550.4 ALF 177.61

LAUNCH DATE DEE 22 1964 FLIGHT TIM( 426.00 ARRIVAL DATE FEB 21 1966

MELIOCEN7RIC CONIC DISTANCE 918.597 EARTH 70 MARS

RL 147.15 LAL -.00 LOL 90.19 VL 55.465 GAL -5.80 AZL 88.55 HCA 267.65 SMA 194.06 ECC .25964 INC 1.4A81 vl 30.277

209.02 LAP -1.45 LOP 557.94 VP 24.555 GAP -|4.48 AZP 90.06 TAL 552.31 TAp 259.98 RCA 145.67 APO 244.45 V2 28.536

RC 547.185 GL 10.90 GP -5.81ZAL 135.27 ZAP 22.08 ETS 168.93 ZAE 32.58 ET( 173.85 ZAC 88.25 ETC 255.86 ELF 21.74

PLAN[TOCENTRIC CONIC

C3 19.822 VHL 4.452 DLA -8.32 RAL 22T.18 RAD 6567.8 V(L 11.885 PTH 2.11VHp 7.497 DpA -10.30 RAp 196.86 ECC 1.3262

LNCH AZI4TH LNCM TIN( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIM |NJ Z LAT INJ Z LONG

90.00 21 12 50 2015.20 -14.29 29.24 07.25 114.71 21 46 5 1415.2 -10.83 22.26

90.00 7 39 51 5055.55 23.77 223.16 80.15 74.14 g 4 4 4453.5 21.36 215.31

100.O0 22 30 50 1762.49 -15.51 10.15 88.75 115.99 23 0 15 1162.5 -11.70 3.23

100.00 9 4 12 4701.30 24.86 202.80 89.76 72.84 10 23 53 4181.5 22.28 194.95

110.00 25 32 15 1570.33 -18.05 554.0• 85.23 119.54 25 58 25 970.3 -13.98 347.32

110.00 10 16 19 4546.21 27.7| 185.83 88.66 69.23 11 35 5 5946.2 24.70 176.01

DIFFERENTIAL CQRRECTIONS MID-CouRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

7OE-1.0475 TRA 8.9130 TC-15.1094 BAU 5.4745 SGTI6470.O SGR 626.4 SG3 118.0 ST 3731.7 SR 575.8 SS 432.6

ROE .4461 RMA .1131 RC3 .2285 FAU .00248 RRT *.1412 flRF -.ISIs RTF .7218 CRT -.2903 CRS .7856 CST -.8186

FOE -.4305 FRA .9616 FC5 -.1082 BSP 58507 Sr_18491.9 R25 .0800 215 -.7218 LSA 5752.5 MSA 602.0 SSA 24.8

BIDE 1.1864 BRA 8.9138 8C313.1114 FSP 560 S6116470.2 SG2 620.2 THA 179.89 ELI 3755.5 EL2 550.5 ALF 177.38

LAUNCH DATE DEC 22 1904 FLIGHT TIN( 426.00 ARRIVAL DATE FEB 23 1966

HELIOCENTRIC CONIC DISTANCE 922.781 EARTH TO MARS

RL 147.15 LAL -.00 LOt. 90.19 VL 33.475 GAL -5.68 AZL 88.58 HCA 268.90 5MA 194.23 ECC .26200 INC 1.4216 Vl 30.277

RP 208.17 LAp -1.42 LOP $59.09 VP 24.326 GAP -14.65 AZP 90.03 TAL 531.09 TAp 240.00 RCA 143.54 APO 245.12 v2 26.522

RC $47.$58 GL 10.45 GP -3.76 ZAL 156.80 ZAP 21.79 ET$ 169.92 ZN[ 52.00 ETE 173.79 ZAC 88.52 (TC 255.89 CLF 21.47

PLAN(TO¢ENTRIC CONIC

C3 20.909 VHL 4.562 OLA -7.16 RAL 226.46 RAO 6567.8 VI[L 11.924 PTH 2.12 VHp 7,595 DpA -10.64 RAp 197.79 ECC 1.3425

LNCH AZNTH LN(M TIN( L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 24 11 1999.94 -13.85 28.55 89.19 114.95 21 57 31 1399.9 -10.37 21.38

90.00 • SS 51 50t51.79 24.46 225.77 92.57 75.27 9 3 25 4491.8 22.20 217.85

100.00 22 42 6 1748.60 -14.90 9.33 88.67 116.22 25 11 15 1148.6 -11.26 2.43

100.00 9 5 19 4818.37 25.56 205.32 52.25 •3.98 10 23 36 4218.4 25.14 197.57

110.00 25 42 80 1559.48 -17.88 353.44 87.15 119.74 24 8 30 959.5 -15.59 546.71

110.00 10 19 ZS 4580.27 28.58 186.16 91.14 70.40 11 35 45 3980.3 25.64 178.21

DIFFERENTIAL CORflECTION3 MID-COURsE [X[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

7OE-1.1644 TRA 9.3095 TC-12.6219 BAu 3.5119 SGTIS541.8 SGR 629.5 SG5 107.1 ST 3841.6 SR 581.2 SS 409.8

ROE .4816 RRA .1040 MC5 .2261FAU-.00066 RRT -.180422F -.1952 RTF ,6685 CRT -.3182 CRS .8038 CST -.8165

FD( -.4168 FRA .8860 FC5 .0275 9SP 58655 S6816555.5 225 .0889 R15 -.6685 LSA 3860.8 MSA 597.5 SSA 24.1

BD( 1.2525 BRA 9.3099 BC312.6239 FSP 514 SGI16541.9 SG2 621.2 THA 179.65 EL1 3848.1 EL2 550.3 ALF 177.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 22 1964 FLIGHT Tlt¢[ 430.00 ARRIVAL DATE FEB 25 1966

HELIOCENTRIC CONIC

RL 147.15 LAL -.OO LOt.

RF 208.33 LAp -I.AD LOP

RC 348.577 GL g.g8 GP

PLANETOCENTRIC CONIC

C3 Zl. SSS VHL 4.676

LNCH AZMTH LNCH TIME

90.00 21 35 37

gO.DO 7 37 17

100.00 22 53 7

100.00 9 2 28

110.00 23 $Z 34

110.00 10 lg 30

DIFFERENTIAL CaRRECTIO(MS

TOE-l.2776 TRA 9.7155 TC-12.1446 BAU 3.5507

ROE .4776 flRA .0944 RC3 .2231 FAU-.O0376

FOE -.4033 FRA .8065 FC3 .1490 BSP 58802

BDE 1.3640 9RA 9.7160 9C312.1466 FSP 268

DISTANCE 926.946 EARTH TO MARS

90.19 VL 33.484 GAL -6.17 AZL 89.60 HCA 270.15 SMA 194.40 ECC .26446 INC 1.3952 vt 30.277

.34 VP 24.319 GAP -14.79 AZP 90.00 TAL 329.87 TAp 240.03 RCA 142.99 Apo 245.81 v2 26.503

-3.70 ZAL 138.30 ZAP 21.51ET8 168.91ZAE 31.42 ETE 173.73 ZAC 88.79 ETC 255.91 ELF 21.21

DLA -7.98 RAL 229.75 RAD 6567.9 VEL 11.968 PTH

L-I TINE 1NJ LAT

1985.80 -13.44

5129.78 25.09

1733.61 -14.$1

4855.01 26.24

1549.64 -17.35

4613.94 29.33

2.13 VHp 7.695 DpA -10.99 RAp 198.73 ECC 1.3598

INJ LONG INJ RT ASC INJ AZI4TH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

27.49 91.16 115.16 22 6 43 1385.8 -9.94 20.56

228.37 95.02 76.43 9 2 46 4529.8 22.98 220.34

8.58 g0.63 116.42 23 22 3 1135.8 -10.85 1.70

207.84 94.69 75.15 10 23 23 4255.0 23.95 199.79

352.67 69.05 119_93 24 18 24 949.6 -13.24 346.17

188.49 93.65 71.60 11 36 24 4013.9 26.53 180.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16611.8 SGR 632.2 SG3 97.0 ST 3946.1 SR 586.3 SS 385.5

RRT -.1792 RRF -.2042 RTF .5997 CRT -.3423 CRS .8239 CST -.8109

S6816623.8 R23 .0982 R13 -.5997 LSA 3963.8 MSA 593.0 SSA 23.5

S6116612.1 $62 621.9 THA 179.61 EL1 3951.3 EL2 550.2 ALF 177.03

LAUNCH DATE DEC 22 1964 FLIGHT TIME 432.00 ARRIVAL DATE FEB 27 1966

HELIOCENTRIC C(:_IC

RL $47.15 LAL -.00 LOt.

RP 208.50 LAp -1.37 LOP

RC 349.289 GL 9.54 GP

PLANETOCENTRIC ¢.._NIC

C3 22.996 VHL 4.795

LNCH AZMTH LNCH TIME:

90.00 21 46 49

90.00 7 36 6

100.00 23 5 53

tOO.DO 9 1 43

110.00 O 6 21

110.00 10 16 41

DIFFERENTIAL _RECTION6

TOE-1.3979 TRAt0.1311 TC-11.6769 9AU 3.5905

ROE .4940 flRA .0944 RC3 .2194 FAU-.OOG92

FOE -.3903 FRA .T229 FC3 .2569 BSP 58930

BOE 1.4732 9RA10.1315 6C311.6789 FSP 224

DISTANCE 931.091 EARTH TO MARS

90.19 VL 33.493 GAL -6.46 AZL 88.63 HCA 271.40 SMA 194.58 ECC .26702 INC 1.3688 vl 30.277

1.59 VP 24.310 GAP -14.95 AZP 89.97 TAt. 328.65 TAp 240.04 RCA 142.62 APO 246.53 V2 26.283

-3.65 ZAL 139.76 ZAP 21.25 ETS 168.90 ZAE 30.85 ETE 173.67 ZAC 69.05 ETC 255.95 CLP 20.95

DLA -8.77 RAL 231.01 RAD 6567.9 VEL 12.016 PTH 2.24 VHP 7.797 DpA -11.34 RAP 199.67 ECC 1.3785

L-I TIME INJ LAT INJ L(:IAG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

1972.74 -13.06 26.72 93.14 115.35 22 19 41 1372.7 -9.54 19.81

5167.]1 25.67 230.97 97.48 77.61 9 2 14 4567.3 23.70 222.65

1724.08 -14.16 7.89 92.59 116.61 23 32 ]7 1124.1 -10.4T 1.03

4691.20 26.85 210.36 97.17 76.34 10 23 14 4291.2 24.71 202.21

1540.$3 -17.05 ]52.36 90.97 120.09 0 32 1 940.8 -12.92 345.68

4647.21 30.02 190.84 96.18 72.83 11 37 8 4047.2 27.38 182.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT16678.6 SGR 634.g $63 88.2 ST 4045.2 SR 591.1 SS 360.4

RRT -.1970 RRF -.2073 RTF .5120 CRT -.3632 CRS .8449 CST -.8012

S6816690.7 R23 .1084 R13 -.5121 LSA 4061.4 NSA 589.3 $SA 22.9

S&116679.1 $62 622.5 THA 179.57 EL1 4051.0 EL2 549.9 ALF 176.90

LkUNCH DATE DEC 22 1964 FLIGHT TINE 434.00 ARRIVAL DATE MAR 1 1966

HELIOCENTRIC CONIC

RL 147.15 LAL -.DO LOL

RP 208.68 LAP -1.34 LOP

RE 349.997 GL 9.12 GP

PLANETOCENTRIC COMIC

C3 24.204 VHL 4.920

LNCH AZMTH LNCH TIME

tO.DO 21 57 45

90.00 ? 35 1

100.00 23 14 25

1OO.00 9 1 2

110.OO 0 15 57

110.00 10 19 55

DIFFERENTIAL CORRECTIONS

TDE-t.4942 TRAtO.5558 TC-11.2235 BAU 3.6324

ROE .5109 RflA .0739 RC3 .2153 FAU-.OO985

FOE -.3737 FRA .6547 FC3 .3522 9SP 59003

6OE 1.5791 BRAID.S561 6C311.2255 FSP 180

DISTANCE 935.215 EARTH TO MARS

90.19 VL 33.502 GAL -6.75 AZL 88.66 HCA 272.65 SMA 194.75 ECC .26969 INC 1.3424 vt 30.277

2.83 VP 24.300 GAp -15.11 AZP 89.94 TAL 327.41 TAp 240.05 RCA 142.23 APO 247.27 V2 26.263

-3.60 ZAL 141.19 ZAP 21.00 ETS 168.89 ZAE 30.26 [TE 173.61 ZAC 89.31 ETC 255.98 ELF 20.70

DLA -9.52 RAL 2]2.24 RAD 6568.0 VEL 12.066 PTH 2.16 VHp 7.901 DpA -11.70 RAp 200.63 ECC 1.3983

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1960.71 -12.71 26.01 95.13 115.52 22 30 26 1360.7 -9.17 19.12

5204.36 26.18 23].56 99.95 76.81 9 1 45 4604.4 24.37 225.36

1713.38 -13.6] 7.26 94.56 116.77 23 42 59 1113.4 -10.13 .43

4926.93 27.40 212.87 99.66 77.56 tO 23 9 4526.9 25.41 204.63

1532.99 -16.78 351.91 92.90 120.23 0 41 30 933.0 -12.64 345.25

4680.08 30.66 193.18 98.72 74.08 11 37 55 4080.1 28.17 184.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16744.0 $GR 637.6 $63 80.6 ST 4137.9 $R 595.6 $S 334.5

RRT -.2142 RRF -.2018 RTF .4013 CRT -.]812 CRS .8669 CST -.7865

$G616756.2 R23 .1185 R13 -.4014 LSA 4152.7 MSA 586.0 SSA 22.3

$G116744.6 $62 622.7 THA 179.53 ELI 4144.2 EL2 549.7 ALF 176.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 19641

L4UUCH OATE DEC 23 1934

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 242.87 LAP .98

RC 144.92R ;L 4.64

PLANETOCENTRIC CONIC

C3 2T.48T VHL 5.241

LNCH AZI4TH LNCH TIM(

R0.09 13 40 27

90.00 6 I 32

100.00 I5 I0 48

100.00 7 13 52

110.00 16 $9 1

110.00 8 Z 9

FLIGHT _INE 140.00 ARRIVAL DATE RAY 12 1965

DISTANCE 344.966 EARTH TO MARS

LOt. 9I.Zl VL 35.912 GAL 3.64 AZL 68.98 HCA 105.93 SNA 229.59 ECC .33397 INC 1.0239 Vl 30.279

LOP I9T.I4 VP 22.690 GAP 21.|0 AZP 90.28 TAL 13.19 TAp II9.SZ RCA I46.03 APO 313.I3 V2 22.598

GP 2.76 ZAL 63.73 ZAP 171.40 ETS 159.85 ZAE 152.32 ET( 4.03 ZAC 92.38 ETC 255.90 CLP 171.99

DLA 16.14 RAL 159.18 RAD 6368.1 VEL 12.200 PTH 2.19 VHp 9.763 DpA .06 RAp 169.R0 ECC 1.4520

L-I TIN[ INJ LAT INJ LONG |NJ RT AID INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2819.87 -28.24 83.19 32.21 92.13 14 27 26 2218.7 -27.45 74.57

4408.93 6.73 163.89 24.31 62.43 7 15 1 3806.9 2.99 177.01

2527.$0 -29.72 61.67 32.13 93.40 15 32 55 1927.3 -28.93 52.96

4173.$2 8.03 165.85 23.60 61.11 8 23 28 3575.5 4.I1 159.23

2251.31 -33.57 40.31 31.72 96.84 17 16 32 1651.3 -32.26 31.32

4024.28 11.36 152.35 21.90 57.54 9 9 13 3424.3 7.00 145.97

OIFFERENTIAL C(:RRECTION8 MID-COUR_ME EXECUTION ACCURACY

TOE .1RST TRA -.8118 TC3 1.2655 BAU .4722 SET 1647.6 $GIt 674.6 SG3 198.9

ROE -.5770 RRA -.2089 RC3 .0283 FAu .06918 RRT .1094 W -.1273 RTF -.7TIT

FOE .2318 FRA -.0935 FC3-2.1808 BSP 5218 SGB 1780.5 R23 -.0263 R13 -.7725

BDE .6093 BRA .8382 BCS 1.2858 FSP 344 981 1649.7 _ 669.7 THA 3.07

LAUNCH DATE DEC 23 I964 FLIGHT TIME 142.00

HELIOCENTRIC C(_41C DISTANCE 347.573

RL 147.14 LAL -.00 LOL 91.21VL 34.901 ;AL 3.76 AZL 69.00 HCA 106.85 SMA 226.52 ECC .35578

RF 242.60 LAp .98 LOP I98.08 VP 22.544 SAP 20.46 AZlP 90.29 TAL 14.38 TAp 121.23 RCA 145.93

RC 146.900 GL 6.77 G_P 2.86 ZAL 82.51 ZAP 170.76 ETS 180.70 Z_ 152.52 ETE 4.36 ZAC 92.5I

PLANETOCENTRIC CONIC

C3 26.683 VHL 5.1049 DLA 16.53 RAL 157.97 RAD 8568.1VI[L 12.168 PTH 2.18 VHp 9.535 DpA .02

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN

90.00 13 31 55 2825.88 -28.28 83.71 30.62 91.87 14 19 1 2225.9

90.00 6 0 28 4387.39 6.05 192.47 22.73 82.28 7 13 35 3787.4

100.00 13 2 33 2833.47 -29.74 82.13 30.55 93.16 15 44 49 1933.5

100.00 7 12 211 4155.01 7.35 164.68 22.02 60.94 8 21 44 3555.0

IlO.O0 I8 31 27 2255.41 -33.61 40.82 30.18 96.66 17 9 3 1655.4

110.O0 8 0 6 4005.83 I0.68 151.35 20.01 57.33 9 6 52 3405.8

DIFFERENTIAL (_RRECTIONS NID-COUflSI[ EXECUTION ACCURACY

TOE .1T80 TRA -.7811TC3 1.382R BAU .4828 SET 1678.1SGR 673.8 3G3 210.0

RD( -.5694 RRA -.2009 tiC3 .0330 FAU .OTI97 RRT .1177 _ -.1388 RTF -.7781

FDE .2541FRA -.1354 FC3-2.3318 BSP 5334 SEa 1808.4 R23 -.0278 R13 -.7790

BID( .5966 BRA .9065 6C3 1.3533 FSP 580 SGI 1678.3 SGZ 668.2 THA 3.22

ORBIT DETERMINATION ACCURACY

ST 352.4 SIR 634.8 SS 223.5

CRT -.5147 CRS .93R0 CST -.6467

LSA 700.4 MSA 287.9 S$A 60.9

EL1 666.6 ELI 287.7 ALF I09.78

ARRIVAL DATE NAY 14 1963

EARTH TO MARS

INC 1.0024 Vl 30.278

APO 307.12 V2 22.624

ETC 255.89 CLP 171.21

RAp I90.17 ECC 1.4392

INJ 2 LAT INJ 2 LONG

-27.70 75.0R

2.29 I75.81

-28.99 53.41

3.42 158.10

-32.32 31.63

6.30 145.00

ORBIT DETERMINATION ACCURACY

ST 339.0 SR 635.4 9S 242.8

CRT -.4925 CRS .9334 CST -.6562

LSA 701.9 MSA 283.2 SSA 63.7

ELI 662.0 ELI 282.3 ALF 108.06

LAUNCH DATE DEC 23 1964 FLIGHT TIME 144.00

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 242.34 LAP .93

RC 149.184 GL G.69

PLANETOCEMTRIC CONIC

C3 25.977 VHL 5.097

LNCH AZNTH LNCH TIME

90.00 13 23 31

90.00 5 59 17

100.00 14 34 30

100.00 7 10 59

ilO.00 16 24 1

110.00 T 57 58

DIFFERENTIAL CORRECTIONS

TOE .1610 TRA -.7497

ROE -.3623 RRA -.1932

FOE .2773 FRA --.1809

BOE .5848 BRA .7742

ARRIVAL DATE MAY 10 1965

DISTANCE 350.250 EARTH TO MARS

L04. 91.21VL 34.794 GAL 3.68 AZL 89.02 HCA 107.77 SNA 223.69 ECC .34804 INC .9805 vl 30.278

LOP I98.98 VP 22.405 GAP I9.92 A ZP 90.30 TAL 15.07 TAp 122.8§ RCA 145.83 Apo 301.54 V2 22.651

GP 2.94 ZAL 61.30 ZAp 170.10 ETS 161.44 ZAE 152.76 ETE 4.71 ZAC 92.65 ETC 255.88 CLP 170.54

DLA 18.90 RAL 156.77 RAD 6568.1VEL 12.139 PTH 2.18 VHp 9.295 DpA -.01 RAp 190.44 ECC 1.4275

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2833.07 -28.28 84.24 29.07 91.60 14 10 44 2233.1 -27.75 75.61

4366.84 5.40 181.31 21.19 62.16 7 12 4 3766.8 1.63 174.66

2539.67 -29.76 62.59 29.01 92.92 15 36 49 1939.7 -29.04 53.86

4135.46 6.71 163.39 20.48 60.80 8 19 55 3535.5 2.76 157.02

2259.60 -33.64 40.95 28.63 96.47 I7 I 40 1659.6 -32.38 31.94

3986.32 I0.04 I50.40 18.45 57.I5 9 4 26 3388.3 5.64 144.07

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.4206 BAU .4936 SET 1704.6 SG_ 672.8 SG3 221.7 ST 323.2 SIR 635.7 Ss 262.8

RC3 .0403 FAU .07472 RRT .1265 RRF -.I466 RTF -.7846 CRT -.4688 CRS .9269 CST -.6615

FC3-2.4902 BSP 5449 SG8 1832.6 R23 -.0296 R13 -.7855 LSA 704.1 USA 278.2 SSA 06.6

8C3 1.4212 FSP 617 SG1 I707.1 SG2 666.5 THA 3.37 EL1 657.6 EL2 276.0 ALF 106.37

LAUNCH DATE DEC 23 1964 FLIGHT TIME 146.00 ARRIVAL DATE NAY 18 1965

HELIOCENTRIC C(_41C DISTANCE 353.012 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21VL 34.692 GAL 3.99 AZL 89.04 14CA 108.70 SMA 221.06 ECC .34074 INC .9585 vl 30.278

RP 242.06 LAp .9I LOP I99.91VP 22.275 GAP 19.19 AZP 80.31 TAL I5.76 TAp I24.46 RCA I45.73 APO 296.38 V2 22.678

RC 151.478 GL 6.60 GP 3.03 ZAL 60.I0 ZAp 169.43 ETS 162.08 zA( 153.04 ETE 5.08 ZAC 92.79 ETC 255.87 CLP 169.87

PLANETOCENTRIC CONIC

C3 25.337 VHL 5.034 DLA 17.25 RAL 155.58 RAD 6568.0 VEL 12.113 PTH 2.I7 VHp 9.06I DpA -.04 RAp 190.71ECC 1.4170

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 15 15 2840.24 -28.29 84.76 27.56 91.34 14 2 36 2240.2 -27.80 76.13

90.00 5 58 1 4347.34 4.78 180.22 19,70 62.06 7 IO 28 3747.3 1.00 173.57

100.00 14 46 33 2545.84 -29.78 63.05 27.50 92.68 15 28 59 1945.8 -29.09 54.31

100.00 7 9 24 4116.97 6.09 162.56 18.98 60.68 8 18 1 3517.0 2.I4 156.00

110.00 16 16 42 2263.80 -33.67 41.27 27.14 98.28 16 54 25 1663.8 -32.44 32.26

110.00 7 55 45 3971.77 9.43 149.51 16.94 56.99 9 1 57 3371.8 5.01 143.20

DIFFERENTIAL CCRRECTIONS MID-COURSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1444 TRA -.7188 TC3 1.4864 BAU .3038 SET 1732.1SGR 671.7 SG3 234.0 ST 308.4 SR 633.9 SS 283.1

ROE -.5556 RRA -.1856 RC3 .0482 FAU ,07770 RRT .1360 RRF -.1573 RTF -.790§ CRT -.4429 CRS .9200 CST -.6624

FOE .3012 FRA -.2296 FC3-2.6549 DSP 5566 $08 I857.8 R23 -.0315 R13 -.7915 LSA 707.1NSA 273.5 SSA 69.4

BOE .$741BRA .7424 8C3 1.4872 FSP 657 361 1734.9 SG2 664.4 THA 3.54 ELi 653.5 EL2 269.0 ALF 104.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAUNCH DATE DEC 23 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CO_llC DISTANCE 355.851 EARTH TO MARS

RL 147.14 LAL -.00 LOt. 91.21VL 34.$96 GAL 4.10 AZL 89.06 HCA 109.62 SMA 218.61ECC .33384 INC .9360 vl 30.276

RP 241.79 LAp .88 LOP 200.83 VP 22.152 GAP 18.56 AZp 90.31 TAL 16.46 TAp 126.08 RCA 145.63 Apo 291.60 V2 22.706

RC 153.781 GL 6.51 GP 3.I2 ZAL 58.92 ZAP 1_8.75 ETS 162.66 ZAE 153.35 (TE 5.47 ZAC 92.93 ETC 255.87 CLP 169.19

PLANETOCENTRIC CONIC

CS 24.758 VNL 4.976 OLA 17.59 RAL 154.39 RAD 6588.0 VEL 12.089 PTH 2.16 VHp 8.833 DpA -.05 RAp 190.96 ECC 1.4075

LNCN AZMTH LNCH TIME L-I TIME 1NJ LAT [NJ LONG INJ RT ASC %NJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 7 !1 2847,30 -28.30 85.28 28.08 91.08 13 54 38 2247.3 -27.85 76.64

90.00 5 56 38 4328.89 4.19 179.18 18.24 61.97 7 8 46 3728.9 .41 172.54

100.00 14 38 46 2551.92 -29.80 63.50 26.02 92.44 15 21 18 1951.9 -29.14 54.76

tOD.OO 7 T 43 4099.51 5.51 181.59 17.51 60.57 8 16 2 3499.5 1.55 155.05

110.00 16 9 32 2287.98 -33.70 41.59 25.68 96.09 16 47 20 1668.0 -32.49 32.57

110.00 7 53 27 3956.21 8.85 148.68 15.46 56.85 8 59 23 3356.2 4.42 142.39

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1282 TRA -.6874 TC3 1.5511 8AU .5138 SGT 1759.0 SGR 670.5 SG3 247.0 ST 293.3 SR 635.9 SS 304.1

ROE -.5494 RRA -.1779 RC3 .0569 FAU .08088 RRT .1462 RRF -.1889 RTF -.7963 CRT -.4143 CRS .9127 CST -.6594

FOE .3263 FRA -.2822 FC3-2.8274 BSlP 5682 SG8 1882.5 R23 -.0338 R13 -.7973 LSA 710.9 MSA 268.9 SSA 72.2

BOE .5842 8RA .7101BC3 1.5522 FSP 699 861 1782.2 862 662.1 THA 3.71 EL1 649.7 EL2 261.2 ALF 102.95

LAUNCH DATE DEC 23 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY 22 1965

NELIOCENTRIC CONIC DISTANCE 358.760 EARTH TO MARS

RL 147.14 LAL -.00 LOt, 91.21 VL 34.503 GAL 4.20 AZL 89.09 HCA 110.55 St4A 216.34 ECC .32733 INC .9133 vl 30.278

RP 241.51 LAp .86 LOP 201.76 VP 22.037 GAP 17.94 AZP 90.32 TAL 17.15 TAp 127.70 RCA 145.53 APO 287.16 v2 22.734

RC 156.092 GL 6.40 GP 3.21 ZAL 57.78 ZAp 168.06 ET9 183.16 ZAE 153.70 ETE 5.89 ZAC 93.07 ETC 255.86 CLP 168.49

PLAN(TOCENTRIC CONIC

CS 24.235 VHL 4.923 DLA 17.90 RAL 153.22 RAD 8588.0 VEL 12.087 PTH 2.16 VHP 8.612 OpA -.08 RAp 191.21ECC 1.3989

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 59 18 2854.18 -28.31 85.78 24.63 90.83 13 46 52 2254.2 -27.89 77.14

90.00 5 55 8 4311.53 3.63 178.21 16.82 61.90 7 7 O 3711.5 -.15 171.57

100.00 14 31 11 2557.85 -29.82 63.94 24.59 92.21 15 13 49 1957.8 -29.19 55.19

100.00 7 5 56 4083.09 4.96 160.68 16.09 60.48 8 13 59 3483.1 .99 154.15

110.00 18 2 32 2272.07 -33.73 41.91 24.26 95.91 16 40 24 1672.1 -32.55 32.87

110.00 7 51 5 3941.64 8.31 147.90 14.03 56.72 8 56 46 3341.6 3.87 141.62

DIFFERENTIAL CORRECTIONS MIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1126 TRA -.4568 TC3 1.6142 BAU .5235 SGT 1785.6 _ 669.2 SG3 260.7 ST 278.5 8R 635.8 SS 325.2

RDE -.5436 RRA -.1702 RC3 .0682 FAU .08416 RRT .1571RRF -.1815 RTF -.8017 CRT -.3837 CRS .90§3 CST -.6527

FOE .3519 FRA -.3383 FC3-3.0065 BSP 5785 860 1906.8 R23 -.0359 RI3 -.8029 LSA 715.4 MSA 264.8 SSA 74.9

BDE .5552 8RA .6783 BC3 1.6156 FSP 743 961 1789.1 962 659.6 THA 3.90 EL1 646.4 EL2 253.0 ALF 101.29

LAUNCH DATE DEC 21 1964 FLIGHT TIME 152.00 ARRIVAL DATE NAY 24 lYS5

HELIOCENTRIC CONIC OISTANCE 361.735 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21 VL 54.415 GAL 4.31 AZL 89.11HCA 111.48 SMA 214.22 ECC .32118 INC .8903 vl 30.278

RP 241.22 LAP .83 LOP 202.69 vP 21.928 GAP 17.35 AZP 90.35 TAL 17.84 TAp 129.32 RCA 145.42 Apo 283.03 V2 22.762

RC 158.406 GL S.28 GP 3.31 ZAL 56.62 ZAP 167.35 ETS 165.61 ZkE 154.09 ETE 6.34 ZAC 93.22 ETC 255.85 CLP 167.78

PLANETOCENTRIC CONIC

C3 23.765 VHL 4.875 OLA 18.20 RAL 152.05 RAD 6568.0 VEL 12.048 PTH 2.15 VHP 8.396 DpA -.07 RAp 191.46 ECC 1.3911

LNCH AZMTN LNCH TIME L-X TIME INJ LAT INJ LONG INJ RT ASC XNJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 51 37 2860.86 -28.31 86.27 23.23 90.58 13 39 18 2260.9 -27.93 77.63

90.00 5 53 32 4293.24 3.11 177.30 15.44 61.84 7 5 7 3695.2 -.68 170.67

100.00 14 23 48 2563.61 -29.83 64.37 23.19 91.99 15 6 31 1963.6 -29.24 55.61

100.00 7 4 2 4067.72 4.44 159.84 14.70 60.41 8 11 50 3467.7 .47 153.30

110.00 15 55 42 2276.06 -33.76 42.22 22.88 95.73 16 33 38 1676.1 -32.60 33.18

110.00 7 48 37 3928.03 7.80 147.18 12.63 56.61 8 54 5 3328.0 3.35 140.91

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1126 TRA -.6111TC3 1.6997 BAU .5406 SGT 1828.3 8GR 888.0 SG3 274.8 87 267.3 SR 635.6 SS 347.7

ROE -.5383 Rflk -.1625 RC3 .0751FAU .08758 RRT .1567 RRF -.1951RTF -.8133 CRT -.4118 CRS .8987 CST -.6860

FDE .3798 FRA -.3970 FC3-3.1903 8SP 5545 9GIB 1944.6 R23 -.0492 R13 -.8147 LSA 724.4 MSA 255.8 SSA 78.D

BOE .5500 BRA .6323 BC3 1.7014 FSP 794 861 1829.7 SG2 658.5 TMA 5.77 ELI 646.6 ELI 239.4 ALF 101.41

LAUNCH DATE DEC 23 1964 FLIGHT TIME 154.00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC CONIC OISTANCE 364.769

RL 147.14 LAL -.00 LOt. 91.21 VL 34.352 GAL 4.41 AZL 89.13 HCA 112.41

RP 240.93 LAP .80 LOP 203.62 VP 21.827 GAp 16.71 AZP 90.53 TAL 18.52

tic 160.729 GL 6.15 GP 3.42 ZAL 55.50 ZAP 166.62 ETS 164.01 ZAE 154.52

PLANETOCENTRIC CONIC

C3 23.340 VHL 4.831 OLA 18.47 RAL 150.91 RAD 6567.9 VEL 12.030 PTH 2.15

LNCH AZNTH LNCH TIME L-I TIME ]NJ LAX INJ LONG INJ RT ASC INJ AZ14TH

90.00 12 44 13 2867.17 -28.31 86.73 21.88 90.35

90.00 5 51 49 4280.13 2.62 176.45 14.10 61.79

100.00 14 16 40 2569.05 -29.84 64.77 21.83 91.77

100.00 7 2 3 4053.48 3.96 159.05 13.36 60.55

110.00 15 49 6 2279.83 -53.78 42.51 21.53 95.56

110.00 7 46 6 3915.46 7.32 146.51 11.26 56.52

DIFFERENTIAL CORRECTIONS

TOE .0911 TRA -.5876 TC3 1.7459 BAU .5455

ROE -.5332 RRA -.1546 RC3 .0870 FAU .09129

FOE .4058 FRA -.4828 FC3-3.38§9 BSP 5826

80E .5409 BRA .6076 BC3 1.7481 FSP 841

EARTH TO MARS

SMA 212.25 ECC .31538 INC .8669 V1 30.278

TAp 130.94 RCA 145.31 APO 279.19 V2 22.791

ETE 6.82 ZAC 93.36 ETC 255.85 CLP 167.06

VHP 8.186 OpA -.06 RAp 191.69 ECC 1.3841

INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

13 32 0 2267.2 -27.97 78.09

7 5 9 3680.1 -1.17 169.82

14 59 29 1969.0 -29.28 56.01

8 9 37 3453.5 -.02 152.52

16 27 6 1679.8 -32.65 35.46

8 51 22 3315.5 2.87 140.25

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1843.2 SGR 666.5 SG3 290.1 ST 250.7 9R 635.0 SS 368.4

RRT .1754 RRF -.2089 RTF -.8148 CRT -.3483 CRS .8903 CST -.6534

968 1960.0 R23 -.0461 R13 -.8163 LSA 727.9 MSA 255.9 SSA 79.9

SG1 1847.4 SG2 654.7 THA 4.15 EL1 641.9 EL2 232.4 ALF 99.02
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 23 11)64 FLIGHT TIN[ 156.00 ARRIVAL DATE NAY 28 1965

HELIOCENTRIC C_IC DISTANCE $9•.9S8 EARTH TO MARS

RL 147.14 LAL -.DO LOL 91.21 VL 34.252 GAL 4.51 AZL 89.16 HCA 119.35 SMA 210.41 ECC .30991 IMC .8431 vl 30.278

RP 240.64 LAP .77 LOP 204.59 Vff 21.732 GAP 16.11 AZlP 90.33 TAL 19.20 TAp 192.56 RCA 145.2D Apo 276.62 v2 22.6='1

MC 185.052 r,,L 6.02 G4s S.52 ZAL 54.41 ZAP 195.99 ET9 tS4.ST ZAE 154.97 ETE 7.34 ZAC 93.51 ETC 255.84 CLP 166.32

PLAN[TOCENTR I C CONIC

CS 22.1359 VHL 4.•92 DLA 19.72 RAL 145.•1 RAD 9667.9 V(L lZ.014 PTM Z.14 VHp 7.982 DpA -.D4 RAp 191.92 ECC 1.$776

LNCN AZMTH LNCH TIM( L°1 TIN( ]NJ LAT ]NJ L_NG INJ RT ASC INJ AZI4TH INJ TIME

90.00 12 ST S 26T3.13 -28.32 87.17 20.55 90.15 13 24 58

90.00 5 49 59 4296.14 2.17 175.67 12,80 61.76 • 1 S

100.00 14 !) 47 2§74.16 *_).85 65.15 20.§0 91.57 14 52 41

lOO.O0 6 513 $6 4040.3 s) 3.52 |56.5 p 12.05 60.30 8 7 18

110.00 15 49 44 SP2RS.59 -53.6| 45D.•8 P0.22 95.39 16 20 47

110.00 • 45 51 5905.67 6.813 145.89 9.97 56.44 8 48 35

DIFFERENTIAL C(:RI_CT|QN6 NXD-COUfl _r EXECUTION ACCURACY

101[ .D759 TRA -.5615' TC5 1.7957 OAU .5520 SGT 16135.2 _ 665.1 SG3 506.0

ROE -.5984 RRA -.1464 RC3 .0986 FAU .09517 RRT .1921 RRF -.1_41 RTF -.8178

FOE .453D FRA -.5519 FC5-5.5867 Blip 60_1 _ 1978.3 R25 -.0460 R13 -.6193

PC) CST TIN INJ 2 LAT INJ 2 LONG

2273.1 -28.00 78.52

3666.1 -1.62 169.04

1974.2 -29.32 56.$9

3440.3 -.46 151.80

1686.4 -32.69 $3.7S

3303.9 2.43 169.65

ORBIT DETERI41NATION ACCURACY

ST 235.9 SR 634.2 SS 389.7

CRT -.2933 CRS .6623 CST -.6245

LSA 763.S NSA 255.6 SSA 81.3

ROE .5636 BRA .51300 BC5 1.7985 FSP 895 Si;1 1869.1 _ 651.0 THA 4.47 ELI 638.5 EL2 224.0 ALF 97.11

LA_ DATE DEC 23 19G4 FL|GHT TIME 158.00 ARRIVAL DATE NAY SO 1965

HELIOCENTRIC C(:NIC DISTANCE 370.997 EARTH TO MARS

RL 147.14 LAL -.00 L(:L 91.21 VL 540179 GAL 4.60 AZL 89.18 HC.A 114.29 Sl4A 208.69 ECC .30475 IMC .8189 vl 30.278

RP 240.34 LAP .TS _ 205.413 Vie 21.644 GAP 15.51 AZP 90.34 TAL 19.86 TAP 154.16 RCA 145.09 AlSO 272.29 V2 22.651

RC 165.$75 GL 5.86 GP 3.63 ZAL 55.54 zAP 165.15 ET6 114.70 ZA[ 155.47 [TE 7.90 ZAC 93.69 ETC 255.84 CLP 165.57

PLAN[TOCENTRIC C.CNIC

C5 22.617 VHL 4.766 DLA 18.95 RAL 146.66 R/_) 9567.9 VI[L IE.OOO PTH 2.14 VHp 7.794 DPA -.02 RAP 192.13 ECC 1.3722

LNCH 4214114 LNCH TIN( L-I TIN( INJ LAT INJ LONG |NJ RT AS(: INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 SO 13 2876.6R -P.ll.32 67.56 19.24 69.95 13 19 12 2276.7 -28.D3 78.92

SO.DO 3 46 3 4253.35 1.76 174,95 11.54 61.75 6 56 56 3653.3 -2.0_ 166.32

lOO.OO 14 3 10 2570.96 -99.86 65.51 19.22 91.39 14 49 9 1979.0 -29.35 56.74

100.00 6 57 47 40_11.25 5.11 157.66 10.79 60.25 8 4 55 3428.2 -.87 151.14

110.00 15 36 55 2206.70 -55.95 45.04 16.95 95.24 16 14 41 1686.7 -52.79 33.138

110.00 T 40 51 31193.26 6.49 145.55 8.70 56.36 8 45 45 5295.3 2.02 169.09

DIFFERENTIAL CDRRI[CTION6 MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

11D( .0594 TRA -.5551TC5 1.8455 BAU .5590 SGT 1885.5 SGR 663.8 SG3 322.8 ST 222.5 M 655.5 SS 411.£

RDE -.3239 liRA -.1545 RC$ .1110 FAU .09924 RRT .2000 lUH r -.2404 RTF o.8212 CRT °.2450 CR$ .9745 CST -.3974

FOE .4611FRA -.6059 FC3-5.7967 9SP 6161 SCAR 1997.1 R23 -.04TT R15 -.8229 LSA •39.9 MSA 255.9 SSA 62.8

BOE .527Z BRA .5508 BC3 1.8489 FSP 947 $4;1 |880.5 SC_ 647.5 •HA 4.75 EL1 635.9 EL2 214.7 ALF 95.50

LAUNCH DATE DEC 26 1964 FLISHT TIN[ IGO.OO ARRIVAL DATE JUN 1 1965

HELIOCENTRIC CONIC OISTANC[ 374.194 EARTH TO MARS

RL 147.14 LAL -.DO LOL 91.21VL 34.105 GAL 4,70 AZL 99.21HCA 115.23 SNA 207.08 ECC .29989 INC .7944 Vl 50.278

RP 240.04 LAP .72 LOP 206.43 VP 21.592 GAP 14.92 AZP 90.54 TAL 20.54 TAp 135.77 RCA 144.99 APO 269.18 V2 22.|81

RC IST.697 GL S.7S GP 3.75 ZAL $Z.SD 2Ap 164.36 ET$ |64.99 ZAE 155.99 [TE 6.5D ZAC 93.92 ETC 255.83 CLP 164.81

PLANI[TOCENTRIC CONIC

C3 22.$10 VNL 4.723 DLA 19.19 RAL 147.60 RAD 6597.9 VEL 11.987 pTH 2.14 VHp 7.$91DPA .O| RAP |92.$4 ECC 1.$672

LNCH AZI4TH LNCM TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 2S 39 2883.80 -28.32 87.95 17.99 89.74 13 11 43 2286.6 -ZR.OS 79.29

9O.OO 5 45 59 4241.54 1.38 174.30 10.32 61.71 6 56 41 $641.5 -2.41 167.67

lOO.OO 13 36 49 2583.35 -29.97 65.85 17.97 91.22 14 39 SS 1983.S -29.38 57.06

100.00 6 55 30 401T.22 2.74 157.05 5.57 60,22 6 2 2? 34_7.2 -!.26 160.$3

110.00 15 30 40 2299.73 -33.85 43.26 t7.72 95.11 16 8 50 1689.7 -32.77 34.20

110.00 7 58 6 3663.61 6.12 144.82 7.48 56.30 8 42 52 3263.6 1.66 168.59

DIFFERENTIAL CORRECTIONS MIDoCOURS[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .0472 TRA -.5045 TCS 1.8948 BAU .5664 SGT 11304.4 SGR 662.6 SG3 340.4 ST 209.5 SR 632.3 SS 462.5

ROE -.51136 RRA -.1303 RC3 .1243 FAu .10353 RRT ._38RRF -.2577 RTF -.6249 CRT -.1973 CRS .8666 CST -.5723

FOE .46R4 FRA -.6640 FC5-4.0172 BSP 6271 SG8 2016.4 R23 -.0505 RI3 -.6268 LSA 747.0 MSA 256.2 SSA 86.7

BOE .5217 BRA .5208 6C3 1.81369 FSP 1005 SGt 1910.9 SG2 643.6 THA 5.02 ELI 633.8 EL2 204.9 ALF 94.18

LAUNCM DATE DEC 23 1964 FLIGHT TIME 162.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC CONIC DISTANCE 577.415 EARTH TO MARS

RL 147.14 LAL -.OO LOL 91.21 VL 34.054 GAL 4.79 AZL 89.23 HCA 116.17 ,_4A 205.57 ECC .29529 INC .7693 vl

RP 239.73 LAp .69 LOP 207.38 V1P 21.485 GAP 14.33 AZP 90.34 TAL 21.20 TAp 137.37 RCA 144.87 APO 266.28 V2

RC 170.016 GL 5.57 GP 3.87 ZAL 51.29 ZAP 165.58 (TS 165.25 ZA[ 156.55 ETE 9.16 ZAC 93.97 ETC 265.82 CLP

PLAN(TOCENTRIC C_IC

C3 22.038 VML 4.694 DLA 19.35 RAL 146.55 RAO 6567.9 V[L 11.976 PTH 2.13 VHp 7.403 DPA .O6 RAp 192.$4 ECC

LNCH AZMTH LNCH TIN( L-I TIN( ;NJ LAT [NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ

90.00 12 17 23 2688.42 -28.31 86.20 16.78 89.57 13 5 32 2288.4 -28.07

30.278

22.912

164.03

1.3627

2 LONG

79.66

90.00 S 43 49 4250.93 1.04 173.71 9.14 61.70 6 54 19 3630.9 -2.75 167.06

100.00 13 SO 46 2587.30 -29.68 66.13 16.77 91.06 14 33 54 1987.3 -29.41 57.35

100.00 6 $3 • 4007.26 2.40 156.51 8.38 60.20 7 59 $4 3407.3 -1.58 149.99

110.00 15 23 1 2_2.44 -33.68 45.49 16.52 94.98 16 3"13 1692.4 -32.80 34.41

110.00 7 35 21 5874.90 5.80 144.56 6.27 56.25 8 39 56 3274.9 1,32 168.13

DIFFERENTIAL C(:IRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .D359 TRA -.4752 TC3 1.9413 BAu .5754 SGT 1925.9 SGR 661,6 SG3 558.9 ST 197.3 SR 631.0 SS 454.2

ROE -.5153 RRA -.1219 RC3 .1363 FAU .lORD1 RRT .2405RRF -.2763 RTF -.6266 CRT -.1497 CRS .8590 CST -.5457

FOE .51130 IRA -.7879 FC3-4.2435 BSP 6361 SG8 2034.5 R23 -.0539 R13 -.8306 LSA 755.0 MSA 257.6 SSA 84.2

BOE .5166 BRA .4905 BC5 1.9462 FSP 1067 $61 1951.3 SG2 639.7 THA 5.31 ELI 631.9 EL2 194.8 ALF 92.96
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OEC 23 t964 FLIGHT TIME 164.80 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 238.42 LAP .66

RC 172.331 GL 5.40

PLANET_ENTRIC CONIC

C3 21.791 VHL 4.668

LNCH AZMTH LNCH TIME

90.00 12 11 2?

90.00 5 41 31

100.00 13 45 1

100.00 6 50 38

110.00 13 16 37

110.OO T 32 32

DIFFERENTIAL C_RRECT|ON9

TOE .0259 TRA -.4471

ROE -.5117 RRA -.1133

FOE .5483 FRA -.8563

SO( .5123 BRA .4612

DISTANCE 380.686 EARTH TO MARS

L(X. 91.21 VL 33.969 GAL 4.87 AZL 89.26 HCA 117.11 SMA 204.18 ECC .29098 INC .7438 Vl 50.278

LOP 206.32 VP 21.415 GAP 13.75 AZP 90.34 TAL 21.85 TAp 138.96 RCA 144.76 APO 263.57 V2 22.945

GP 4.00 ZAL SO.30 ZAP 162.77 ETS 165.49 ZAE 157.14 (TE 9.SS ZAC 94.13 ETC 255.82 CLP 183.23

OLA 19.51 RAL 14S.51 RAO 6567.9 VEL 11.965 PTH 2.13 VHP 7.219 DpA .12 RAP 192.72 ECC 1.3586

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2892.50 -28.31 88.59 15.60 89.42 12 59 40 2292.5 -28.09 79.93

4221.44 .73 173.18 8.OO 81.69 6 51 53 3621.4 -3.06 166.55

2590.78 -29.88 66.39 15.60 90.92 14 28 12 1990.8 -29.43 57.61

3999.40 2.10 156.02 7.23 60.17 7 57 17 3398.4 -1.88 149.50

_94.81 -33.68 43.67 15.36 94.88 15 57 52 1694.6 -32.83 34.59

3867.13 5.50 143.95 5.12 56.21 8 36 59 3267.1 1.03 137.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9853 BAU .5801 $GT 1943.1 SGR 660.8 863 378.4 ST 186.0 $R 629.6 88 475.4

RC3 .1533 FAU .11275 flRT .2560 RRF -.2961 RTF -.8320 CRT -.1026 CRS .9514 CST -.5139

FC3-4.4792 BSF 6450 SGB 2052.4 R23 -.0577 R13 -.8342 LSA 763.1 NSA 260.0 SSA 84.3

BC3 1.9912 FSP 1132 SG1 1951.5 SG2 635.7 THA 5.61 EL1 629.9 £L2 185.0 ALF 91.90

LAUNCH OATE DEC 28 1964 FLIGHT TIM( 166.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC C..CNIC

RL 147.14 LAL -.00

RP 239.11 LAP .63

RC 174.639 GL 5.23

PLAN(TOCENTRIC C_IC

C3 21.573 VHL 4.645

LNCH AZMTH LNCM TIM(

90.00 lZ 5 51

90.00 5 36 7

100.00 13 39 35

100.00 6 46 4

110.OO 15 14 30

110.00 7 29 39

DISTANCE 383.996 EARTH TO MARS

LOt. 91.21VL 33.906 GAL 4.96 AZL 69.28 HCA 118.06 SNA 202.84 ECC .28689 INC .7178 vl 30.278

LOP 209.27 vP 21.349 GAP 13.18 AZP 90.34 TAL 22.48 TAP 140.54 RCA 144.65 APO 261.03 V2 22.975

GP 4.14 ZAL 49.35 ZAP 161.95 ETS 165.70 ZN[ 157.76 ETE 10.67 ZAC 94.29 ETC 255.61 CLP 162.42

DLA 19.66 RAL 144.51 RAD 6567.9 VEL 11.956 PTH 2.13 VHP 7.041 DpA .19 RAP 192.90

L-I TIME INJ LAT INJ L.ONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2896.02 -29.31 86.84 14.47 89.29 12 54 7 2296.0 -28.11

4213.06 .46 172.71 6.89 61.69 6 49 20 3613.1 -3.33

2593.76 -29.88 66.61 14.47 90.81 14 22 49 1993.8 -29.45

3990.55 1.84 155.59 6.13 60.16 7 54 55 3390.5 -2.15

2_96.80 -33.89 43.82 14.24 94.78 15 52 47 1696.8 -32.85

3860.27 5.24 143.59 4.01 56.17 8 53 59 3260.3 .76

DIFFERENTIAL CCRRECTIONS

TOE .0168 TRA -.4191 TC3 2.0250 BAU .5861

ROE -.SO80 RRA -.1044 RC3 .1692 FAU .11769

FOE .5790 FRA -.950t) FC3-4.723_ DSP 6550

BOE .5082 BRA .4319 BC3 2.0521FSP 1200

MID-COURSE EXECUTION ACCURACY

SGT 1959.7 8GR 660.3 SG3 398.8

RRT .2766 RRF -.3172 RTF -.8551

SG6 2067.9 R25 -.0619 fl13 -.8576

8G1 1969.1SG2 631.5 THA 5.94

ECC 1.$550

INJ 2 LONG

80.18

166.08

57.83

149.07

34.74

137.37

ORBIT DETERMINATION ACCURACY

ST 175.3 SR 628.0 SS 496.9

CRT -.0531 CRS .8439 CST -.4804

LSA 771.8 MSA 286.2 SSA 84.0

EL1 628.0 EL2 175.0 ALF 90.92

L4UNCH DATE DEC 23 |g84 FLIGHT TIRE 166.00 ARRIVAL OATE JUN 9 1965

HELI_EMTR1C CONIC

RL 147.14 LAL -.00

RP 238.79 LAP .80

RC 176.939 GL 5.05

PLANETOCENTRIC CONIC

C3 21.379 VHL 4.624

LNCN AZNTH LNCH TIM(

90.00 12 0 34

90.00 5 36 36

100.00 13 34 26

100.00 6 45 24

110.00 15 9 39

110.00 7 26 42

DISTANCE 387.542 EARTH TO MARS

L04. 91.21 VL 35.867 GAL 5.04 AZL 89.31 HCA 119.01 SMA 201.59 ECC .28305 INC .8915 Vl 30.278

LOP 210.22 VP 21.289 GAP 12.61 AZP 90.34 TAL 23.11 TAp 142.12 RCA 144.54 APo 258.65 V2 25.007

GP 4.28 ZAL 48.63 ZAP 161.11 ETS 165.90 ZAE 158.41 ETE 11.54 ZAC 94.45 ETC 255.81 CLP 181.56

OLA 19.78 RAL 143.53 RAD 8567.9 VEL 11.968 PTH 2.13 VHP 6.868 DpA .28 RAp 193.06 ECC 1.3518

L-I TIME INJ LAT |NJ LONG INJ RT ASC |MJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2890.98 -28.51 89.06 13.37 89.19 12 46 53 2299.0 -28.12 80.40

4205.75 .22 172.30 5.82 61.68 6 48 42 3605.7 -3.56 185.67

2596.25 -29.88 66.79 13.38 90.71 14 17 43 1996.3 -29.47 58.01

5983.70 1.60 155.21 5.06 60.15 7 51 46 3363.7 -2.38 148.69

2298.44 -33.90 43.95 13.15 94.71 15 47 56 1698.4 -32.87 34.86

3854.29 5.02 143.28 2.93 56.14 8 30 57 3254.5 .53 137.06

DIFFERENTIAL C_RRECTION8 MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .0186 TRA -.3819 TC3 2.0812 DAU .5972 SGT 1989.3 S_ 660.5 663 420.6 ST 163.2 SR 626.1SS 517.1

ROE -.5043 flRA -.0952 tiC3 .1863 FAU .12298 RRT .2895 RRF -.3392 RTF -.8415 CRT -.0843 CRS .8355 CST -.5085

FDE .8079 FRA-1.0525 FC3-4.9601BSP 6357 SGB 2096.0 R25 -.0718 R13 -.8445 LSA 780.5 MSA 264.1 SSA 84.2

BOE .5047 8RA .5935 8C3 2.0895 FSP 1269 SG1 1999.5 SG2 628.8 THA 6.09 EL1 626.5 EL2 162.6 ALF 91.35

LAUNCH DATE OEC 25 1984 FLIGHT TIME 170.00

NELIOCENTRIC _IC DISTANCE 390.719 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21VL 33.790 GAL 5.11 AZL 89.34 HCA 119.96 SMA 200.43 ECC .27941 INC .6642 vl 30.278

RP 238,47 LAp .58 LOP 211.17 V1P 21.255 GAP 12.06 AZP 90.33 TAL 23.72 TAp 163.68 RCA 144.43 APO 256.43 V2 23.040

RC 179.231GL 4.86 GP 4.43 ZAL 47.54 ZAP 160.25 ET8 166.07 ZAE 159.08 ETE 12.50 ZAC 94.62 ETC 255.60 CLP 160.73

PLANETOCENTRIC CONIC

C3 21.205 VHL 4.605 DLA 19.88 RAL 142.59 RAD 6567.9 VEL 11.941PTH 2.12 VHP 6.699 DpA .36 RAp 193.22 ECC 1.3490

LNCH AZlMTH LN(H TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 55 39 2901.26 -28.30 89.23 12.32 89.10 12 44 O 2501.3 -28.13 80.57

90.00 5 35 59 4199.54 .02 171.96 4.79 61.68 6 43 58 3599.5 -3.76 165.52

100.00 13 29 39 2598.15 -29.89 66.93 12.52 90.64 14 12 57 1998.1 -29.48 58.15

100.00 6 42 40 3977.89 1.41 154.89 4.02 60.14 7 48 58 5377.9 -2.58 148.37

110.00 15 5 4 2299.82 -33.90 44.04 12.10 94.66 15 43 23 1699.6 -32.89 34.95

110.00 7 23 44 3849.18 4.82 143.01 1.90 56.12 8 27 53 3249.2 .34 136.79

OIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TO( .0026 TRA -.3646 TC3 2.0976 9AU .5975 SGT 1991.2 SGR 860.8 863 443.0 ST 155.9 SR 624.2 SS 538.9

ROE -.5009 RRA -.0857 RC3 .2041FAU .12839 RRT .3161RRF -.3632 RTF -.8409 CRT .0329 CRS .8289 CST -.4182

FOE .8403 FRA-1.1574 FC3-5.2417 BSP 6639 SGD 2098.0 R23 -.0722 R15 -.8441 LSA 789.9 MSA 271.3 SSA 82.7

80E .5009 BRA .5745 BC3 2.1075 FSP 1349 SG1 2005.5 662 623.1THA 6.63 EL1 624.2 EL2 155.8 ALF 89.50

ARRIVAL DATE JUN 11 1965
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 23 1964 FLIGHT T|ME 172.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC DISTANCE 594.129

RL 147.14 LAL -.OD LOt. 91.21VL 53.736 GAL 5.19 AZL 89.36 HCA IZO.RZ SMA

RP 236.14 LAP .55 LOP 212.12 Vp 21.185 GAP 11.50 A ZP 90.33 TAL 24.32 TAp

RC 191.513 GL 4.67 GP 4.58 ZAL 46.69 ZAP 159.37 ETS 166.24 ZAE 159.79 ETE

PLAN[TOCEMTRIC CONIC

C3 21.052 VHL 4.588 DLA 19.9T RAL 141.67 RAID 6567.9 VEL 1|.934 PTH 2.12 VHp 6.535 DpA

LMCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ lONG INJ RT ASC |NJ AZMTH 1NJ TIME

90.00 11 51 4 2902.93 -28.30 69.35 11.30 89.04 12 59 27

90.00 5 31 15 4194.38 -.14 171.67 3.80 61.68 6 41 9

100.00 13 25 10 2599.50 -29.89 67.03 11.30 90.58 14 8 29

100.00 6 39 50 3973.04 1.24 154.83 3.03 60.13 7 46 3

110.00 15 0 46 2300.40 -33.91 44.10 11,09 94.62 15 39 6

110.00 T 20 43 3844.91 4.66 142.79 .90 56.10 8 24 48

DIFFERENTIAL C(:RRECTlONS HIO-COURSI[ EvFCUT|ON ACCURACY

TOE -.D043 TRA -.3402 TC3 Z.1244 BAU .6012 SGT Z001.2 S_R 661.9 SG3 466.6

ROE -.4975 RRA -.0739 RC5 .Z231FAU .13412 RRT .3383 RRF -.3880 RTF -.9428

FDE .GTIO FRA-l.2699 FC3-5.5155 86P 6724 $68 2t07.0 R23 -.0772 R13 -.6463

ROE .4975 BWA .3406 9C3 2.1361 FSP 1428 _1 2013.0 SGZ 616.6 THA 7.05

EARTH TO MARS

199.33 ECC .27600 |NC .6364 Vl 30.278

145.23 RCA 144.32 Apo 254.35 VZ 23.073

13.5T ZAC 94.79 (TC 255.90 CLP 159.66

.46 RAP 193.36 ECC 1.3465

PO CST TIM INJ 2 LAT INJ 2 LONG

2302.9 -28.14 80.69

3594.4 -3.93 165.0S

1999.5 -29.49 38.25

3575.0 °2.74 148.11

1700.4 -32.90 35.01

3244.9 .16 136.57

ORBIT DETERMINATION ACCURACY

ST 147.8 SIR 622.0 SS 559.4

CRT .0652 CRS .8215 CST -.3772

LSA 799.0 MSA 276.7 SSA 81.5

EL1 622.2 ELI 147.2 ALF 88.77

LAUNCH DATE DEC 23 1964 FLIGHT TIRE 174.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CCNIC DISTANCE 597.568

RL 147.14 LAL -.00 LOL 91.21VL 33.605 GAL 5.26 AZL 89.39 HCA 121.87 SMA

RP 237.81 LAP .5Z LOP 213.08 VP 21.159 GAP 10._ AZP 90.52 TAL 24.90 TAP

RC 183.786 frL 4.47 AP 4.74 ZAL 45.86 ZAP 158.47 ET9 166.50 ZAE 160.51 ETE

PL AIM[ TOCtlMTR l C CON|C

C3 20.916 _lL 4.575 OLA 20.05 RAt. 140.78 RAID 6567.8 M(L 11.929 PTH 2.12 VHP

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 11 46 49 2903.96 -28.30

90.00 3 28 24 4100.25 -.29

100.00 15 21 0 2800.29 -29.89

100.00 6 56 55 5889.14 1.11

110.00 14 56 44 2500.74 -55.01

110.00 7 17 40 5841.45 4.55

DIFFERENTIAL C_RECTION6

TD( -.0095 TRA -.3159 TC3 2.1505 8AU .6052

RD2 -.4942 RRA -.0857 RC3 .2454 FAU .14015

FD2 .7025 FRA-1.5889 FC3-5.8012 BRP 6775

• 4R45 BRA .5227 BC5 2.1642 FSP 1513

EARTH. TO MARS

198.30 ECC .27278 INC .6081Vl 30.278

146.78 RCA 144.21APO 252.40 v2 23.106

14.77 ZAC 94.96 ETC 255.80 CLP 158.97

6.376 DpA .58 RAp 193.48 ECC 1.3442

INJ LI_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

89.42 10.52 89.00 12 35 13 2504.0 -28.14 80.76

171.44 2.84 61.68 6 38 15 3590.2 -4.06 164.80

87.09 10.52 90.55 14 4 20 2000.3 -29.49 58.31

154.41 2.07 60.15 7 43 4 3369.1 -2.97 147.89

44.15 10.11 94.61 15 35 5 1700.7 -52.90 35.04

142.60 559.94 56.08 8 21 41 3241.4 .04 156.59

NID-COURRE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2011.8 SGR 663.0 SG3 491.5 ST 140.0 SR 619.T SS 580.0

flRT .3650 RRF -.4142 RTF -.8448 CRT .1265 CRS .6143 CST -.3429

SG8 2118.5 fl25 -.0834 R15 -.8468 LSA 608.6 HSA 282.0 SSA 80.4

$1;1 2027.3 SG2 614.Z THA 7.48 EL1 620.0 EL2 136.8 ALF 68.26

LAUNCH DATE DEC 23 1964 FLIGHT TIME 176.00 ARRIVAL DATE JUM 17 1965

HELIOCEHTRIC CONIC

RL 147.14 LAL -.00 LOL 91.21 VL

RP 257.46 LAP .49 LOP 214.04 VP

RC 166.049 GL 4.26 f_P 4.91 ZAL

PLAM(TOCENTRIC CONIC

C3 20.7R5 VHL 4.560

LNCH AZNTH LNCH TIM(

R0.00 11 42 55

90.00 5 25 28

100.00 15 17 9

100.00 6 33 55

110.00 14 52 $9

110.00 T 14 34

DIFFERENTIAL CCRRECTIGNS

TOE -.0095 TRA -.2082 TC5 2.1795 8AU .6105

ROE -.4909 RRA -.0550 RC3 .2649 FAU .14653

FOE .7324 FRA-1.5160 FC3-6.1005 8SP 6716

ROE .4910 IRA .2934 BC3 2.1954 FSP IS98

DISTANCE 401.035 EARTH TO MARS

33.656 GAL 5.33 AZL 89.42 HCA 122.85 SMA 197.35 ECC .26975 IHC .5791 vl 30.278

21.099 GAP 10.42 AZP 90.51 TAL 25.47 TAp 148.30 RCA 144.10 Apo 250.57 V2 23.140

45.07 ZAP 157.54 (TS 166.52 ZA( 161.27 ETE 16.11 ZAC g5.13 ETC 255.T9 CLP 158.06

DLA 20.07 RAL 139.95 RAD 6567.8 VEL 11.924 PTH 2.12 VHp

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2904.54 -26.30 69.45 9.37 88.99 12 31 20

4167.09 -.38 171.26 1.91 61.69 6 35 15

2800.50 -29.69 67.11 9.37 90.54 14 0 29

31H|8.16 1.01 154.25 1.14 60.12 7 40 1

2500.66 -35.91 44.12 9.16 94.61 15 31 20

5856.77 4.45 142.46 559.01 56.07 8 18 33

MID-COURSE EXECUTION ACCURACY

SGT 2024.7 SGR 666.4 SG3 517.8

RRT .3225 RRF -.4413 RTF -.8478

SGB 2151.8 RZ3 -.0917 R13 -.8523

SGI 2042.3 SG2 610.5 THA 7.88

6.220 DpA .72 RAP 193.60 ECC 1.3422

PO CST TIM INJ 2 LAT 1NJ 2 LONG

2304.3 -28.14 80.79

5587.1 -4.16 164.62

2000.5 -29.49 58.33

3366.2 -2.9T 147.75

1700.7 -32.90 35.03

3258.8 -.06 136.25

ORBIT DETERMINATION ACCURACY

ST 130.7 SR 617.2 SS 599.7

CRT .1280 CRS .8054 CST -.3395

LSA 818.0 NSA 286.8 SSA 79.4

EL1 617.4 ELI 129.6 ALF 89.38

LAUNCH DATE DEC 23 11H_4 FLIGHT TIM( 176.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CCNIC DISTANCE 404.527

RL 14T.14 LAL -.00 LOL 01.21VL 53.590 GAL 5.40 AZL 89.45 HCA 125.79 SklA

RID 257.15 LAP .46 LOP 215.00 VP 21.062 GAP 9.69 AZP 90.51 TAL 26.02 TAp

tic 1R8.500 GL 4.04 GP 5.09 ZAL 44.51 ZAP 156.60 ETS 166.64 zAE 162.04 ETE

PLAN[TOCENTRIC C,ONIC

C5 20.686 VHIL 4.548 DLA 20.09 flAL 139.10 RAD 6567.8 V(L 11.919 PTH

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

R0.00 11 39 23 2904.02 -28.50 89.45 8.45 89.00 12 27 47

90.00 5 22 25 4184.84 -.45 171.14 1.02 61.69 6 52 10

100.00 13 13 56 2800.09 -29.89 67.08 6.46 90.56 13 56 56

100.00 6 50 51 39e4.09 .94 154.14 .25 60.12 7 56 55

110.00 14 49 51 2500.09 -53.91 44.08 8.25 94.65 15 27 51

110.00 • 11 27 5856.86 4.55 142.56 558.12 56.06 8 15 24

DIFFERENTIAL CGRRECTION8 HID-COURSE EXECUTION ACCURACY

TDE -.0167 111A -.2705 TC5 2.1808 BAU .6106 SGT 2024.1SGR 670.3 SG5 544.9

RDE -.4R7? RRA -.0456 tiC5 .2875 FAU .15308 RRT .4091RI_ -.4698 RTF -.8477

FOE .7649 FRA-l.8481 FC3-6.4061BRP 6652 S_B 2152.2 R25 -.0973 R15 -.8528

ROE .4879 BRA .2T41BC5 2.2077 FSP 1695 SG1 2044.4 $G2 605.5 THA 8.46

EARTH TO MARS

196.42 ECC .26690 INC .5494 vl 30.278

149.82 RCA 144.00 APO 248.85 V2 23.174

17.62 ZAC 95.32 [TC 255.79 CLP 157.15

2.12 VHP 6.070 DpA .87 RAp 193.70 ECC 1.3405

PO CST TIM INJ 2 LAT INJ 2 LONG

2304.0 -28.14 80.77

3584.9 -4.23 164.50

2000.1 -29.49 58.30

5364.1 -3.04 147.61

1700.1 -32.89 34.99

3236.9 -.13 136.15

ORBIT DETERNINATION ACCURACY

ST 125.9 SR 614.6 SS 620.2

CRT .1974 CRS .6001 CST -.2789

LSA 826.4 MSA 293.2 SSA 77.8

EL1 615.1 EL2 123.4 ALF 87.59
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC E3 1964 FLIGHT TIME 180.00 ARRIVAL DATE JUN ZI 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.OD LOL 91.21 VL 33.$40 GAL

RP 238.81 LAp .43 LOP 218.97 VP 21.030 GAP 9.37 AZP

RC 180.540 GL 3.82 Gp 5.28 ZAL 43.§8 ZAP 155.83 ET8

PLANETOCENTRIC CON|C

C3 10.393 VHL 4,538 DLA 20.09 RAL 138,30 RAD 6567.8 VEL

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 11 3i 11 Z903.03 -26.30

90.00 5 19 18 4183.73 -.49

100.00 13 10 Z6 2599.10 -29.89

100.00 8 27 42 3962.90 .90

110.00 14 46 20 ZZ99.OS -33.90

110.00 7 8 18 3935.68 4.31

DIFFERENTIAL CORRECTIONS

TOE -.0189 TRA -.2300 TC3 2.2018 BAU .6126

ROE -.4844 RRA -.O3EZ RC3 .3116 FAU .1G001

FOE .7963 FRA-l.7883 FC3-8.7887 BSP 6898

BOE .4848 BRA .8581 BC3 E.ZZ36 FSP 1793

DISTANCE 409.045 EARTH TO MARS

5.46 AZL 89.48 HCA 184.76 SMA 195.57 ECC .26481 INC .5188 VI 30.876

90.30 TAL ZS.5S TAP 151.32 RCA 143.89 APO 247.24 V2 83.Z09

166.T5 ZAI[ 192.83 ETE 19.33 ZAC 95.50 ETC 255.78 CLP 156.1T

11.915 PTH E.IZ VHR 5.923 DPA 1.03 RAP 193.78 ECC 1.3389

INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TIM INJ E LAT INJ E LONG

89.36 7.58 89.04 IE 24 34 8303.0 -28.14 80.70

1T|.OT .1§ 81.E9 8 89 0 3583.7 -4;87 164.43

97.00 7.58 90.60 13 53 45 1999.1 -69.48 58.82

154.07 359.39 60.18 7 33 48 3368.9 -3.08 147.55

44.00 7.39 94.68 15 84 39 1699.1 32.88 34.91

148.30 357.26 56.06 8 12 13 3235.7 -.18 136.09

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2026.G SGR 675.3 903 573.5 ST 119.7 SR 811.8 9S 640.I

RRT .4344 RRF -.4992 RTF -.8488 CRT .2E43 CRS .7933 C$T -.2520

SrdS 2139.1 RE3 -.1053 R13 -.8545 LSA 838.6 MSA 298.9 SSA 78.5

SGI Z049.7 _ 601.4 THA 9.02 EL1 612.4 EL2 116.5 ALF 87.39

LAUNCH OATE DEC 23 1964 FLIGHT TIN( 182.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC C_IIC

RL 147.14 LAL -.OO LOL 91.61 VL 33.504 GAL

RP 836.46 LAp .40 LOP 216.93 VP 21.002 GAP 8.86 AZP

RC 192.768 GL 3.59 GP 5.47 ZAL 42.89 ZAP 154.63 ETS

PLAN[TOCENTRIC C.CNIC

C3 20.510 VHL 4.529 OLA 20.08 RAL 137.54 RAD 6567.8 VI[L

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG

90.00 11 33 19 8901.36 -28.30 89.23

90.00 S 16 2 4183.44 -.50 171.06

100.00 13 T 33 2397.49 -29.89 66.88

100.00 8 24 29 3992.55 .89 154.05

110.00 14 43 24 6297.59 -33.89 43.89

110.00 7 5 7 3835.21 4.29 142.28

OIFFEMENTIAL CORRECTIONS

TOE -.0199 TRA *.2308 TC3 2.2104 BAU .6131

ROE -.4812 RRA -.0200 tiC3 .3372 FAU .16725

FOE .6269 FRA-I.9362 FCS-7.0597 B_ 6900

BDE .4816 BRA .2317 BC3 2.2360 FSP 1896

DISTANCE 411.586 EARTH TO MARS

5.52 AZL 69.51HCA 125.73 SMA 194.76 ECC .26168 INC .4874 vl 30.278

90.26 TAt. 27.08 TAp 182.81 RCA 143.79 APO 245.73 V2 23.244

166.86 ZAE 163.63 ET( 21.28 ZAC 95.69 ETC 255.78 CLP 155.19

11.912 FTH 2.12 VHP 5.780 OpA 1.22

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

9.73 89.10 12 21 40 2301.4

359.33 61.69 8 25 45 3583.4

6.73 90.66 13 50 50 1997.5

359.56 60.12 7 30 31 5362.5

6.51 94.75 15 21 42 1697.6

359.44 56.05 8 9 2 3235.2

MID-COURSE EXECUTION ACCURACY

SGT 2089.2 SGR 681.6 SG3 603.5

RRT .4599 RRF -.5292 RTF -.8491

SG8 2137.9 823 -.1142 813 -.8558

SGI 2052.6 $02 597.4 THA 9.62

RAp 193.85 ECC 1.3875

INJ 2 LAT INJ 2 LONG

-28.13 80.37

-4.28 184.42

-29.47 58.10

-3.10 147.53

-32.86 34.80

-.20 136.08

OROIT DETERMINATION ACCURACY

ST 113.8 SR 608.9 SS 859.5

CRT .2403 CRS .7865 CST -.2336

LSA 841.7 MSA 304.4 SSA 75.2

EL1 609.5 EL2 110.3 ALF 87.34

LAUNCH DATE DEC 83 1964 FLIGHT TIME I84.00 ARRIVAL DATE JUN 28 1865

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 236.12 LAp .37

RC 194.983 GL 3.36

PLANETOCENTMIC CONIC

C3 20.435 VHL 4.521

LNCH AZ14TH LNCH TIME

90.00 11 30 47

90.00 5 12 42

100.00 13 4 58

100.00 6 21 11

110.00 14 40 45

110.00 7 1 54

DIFFERENTIAL CQRRECTION8

TOE -.0190 TRA -.2119

ROE -.4779 MRA -.0071

FOE .8589 FflA-2.0980

BDE .4782 9RA .2120

DISTANCE 413.149 EARTH TO MARS

LOt. 91.21 VL 33.484 GAL 3.58 AZL 89.54 HCA 126.70 SMA 194.00 ECC .83930 INC .4554 Vl 30.278

LOP 217.90 VP 20.977 GAP S.35 AZP 90.27 TAL 27.58 TAp I54.28 RCA I43.70 APO 244.31 V2 23.279

GP 3.68 ZAL 42.22 ZkP 153.61 ETS 166.96 ZAE 164.44 ETE 23.52 ZAC 15.88 (TC 235.77 CLP 154.18

DLA 20.04 RAL 136.80 RAD 6567.6 VEL

L-! TIME INJ LAT INJ LONG INJ

2899.02 -28.31

4184.08 -,46

2595.28 -29.88

3985.02 .SO

2295.84 -33.86

3835.43 4.30

TC3 2.2171 6AU .8138

RC3 .3644 FAU .17495

FC3-7.4075 BSP 6879

BC3 2.2468 FSP 2002

11.909 PTH 2.12 VHp 5.642 DpA 1.42 RAp 193.91ECC 1.3363

RT ASC INJ AZMTM INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

89.06 5.91 89.18 12 lg 6 2299.0 -28.I2 80.40

171.09 358.53 61.69 G 22 26 $584.I -4.26 164.45

16.72 5.91 90.75 13 48 13 1995.3 -29.46 37.94

154.08 357.76 60.12 7 27 14 3363.0 -3.08 147.35

43.73 5.69 94.84 15 |9 0 1695.6 -32.84 34.65

142.29 355.65 56.06 8 5 SO 3233.4 -.19 136.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2024.9 $GR 689.5 SG3 634.9 ST 107.5 SR 605.7 SS 678.3

RRT .4654 flRF -.§599 RTF -.6497 CRT .2367 CRS .7798 CST -.2302

2139.1 R23 -.1241 R13 -.8573 LSA 858.6 MSA 309.7 SSA 73.9

SEt 2054.9 SG2 594.1THA 10.25 EL1 606.3 EL2 104.3 ALF 87.52

LAUNCH DATE DEC 23 1904 FLIGHT TIME 186.00 ARRIVAL DATE JUN 27 1963

HELIOCENTRIC CCNIC

RL 147.14 LAL -.00 LOL 91.21 VL 33.426 GAL

RP 233.77 LAP .38 LOP 218.88 VP 20.957 GAP T.9S AZP

RC 197.185 6L 3.11 GP 5.89 ZAL 41.59 ZAP 152.56 ET$

PLAN[TOCENTRIC CONIC

C3 20.370 VHL 4.513 DLA 19.99 RAL 136.10 RAD 6567.8 V(L

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT

90.00 11 26 34 2895.99 -28.31

90.00 5 9 16 4185.54 -.43

100.00 13 2 42 2592.47 -29.88

100.00 6 17 50 3994.29 .95

110.00 14 38 21 2293.20 -33.87

110.00 8 56 40 3838.32 4.33

DIFFERENTIAL CCRRECTION6

TDE -.0137 'IRA -.1920 TC3 2.2251 BAU .6154

ROE -.4744 RRA .0069 RC3 .3935 FAU .1S299

FOE .8834 FRA-2.2891 FC3-T.7730 BSP 6778

BDE .4748 BRA .I921 BC3 2.2597 FSP 2109

DISTANCE 418.734 EARTH TO MARS

5.63 AZL 89.58 HCA 127.67 SNA 193.29 ECC .25706 INC .4222 VI 30.278

90.26 TkL 28.07 TAp 155.74 RCA 143.60 APO 242.97 V2 23.315

167.05 Z/_ 165.26 ETE 26.10 ZAC 96.08 ETC 255.77 CLP 153.I5

11.906 PTH 2.12 VHP 5.508 DPA 1.64 RAp 193.95 ECC 1.3352

INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO C$T TIM ZNJ 2 LAT INJ 2 LONG

68.84 5.12 89.30 12 16 50 2296.0 -28.11 80.18

171.17 357.76 61.69 6 19 2 3585.5 -4.21 164.34

66.51 5.12 90.86 13 45 54 1992.5 -29.44 57.73

154.15 356.99 60.12 T 23 54 3364.3 -3.04 I47.62

43.34 4.88 94.93 13 I6 34 1693.2 -32.61 34.47

142.33 334.88 56.06 8 2 36 3236.3 -.15 136.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2065.3 $GM 699.2 SG3 668.1 ST 99.9 SR 602.3 SS 696.1

RRT .5099 RRI r -.5909 RTF -.8505 CRT .1815 CRS .7718 CST -.2668

ST_ 2142.6 R23 -.1358 213 -.8593 LSA 867.8 MSA 314.7 SSA 72.9

SGI 2059.3 SG2 591.7 TMA 10.89 EL1 602.6 ELI 98.2 ALF 88.23

2378



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCN DATE DEE E3 1994

HELIOCENTRIC C(_41C

RL 14T.14 LAL -.00

RP 235.42 LAP .30

RC 189.372 GL 2.88

PLANETOCENTRIC C(_41C

C3 20.310 VHL 4.507

LNCH AZI4TH LNCM TIN(

80.00 11 28 42

90.00 5 5 45

100.00 15 0 44

100.00 S 14 24

110.00 14 38 14

FLIGHT TIN( 168.00 ARRIVAL DATE J UN 29 1965

LOL 91.21VL

LOP 219.65 VP

GP &.12 ZAL

DISTANCE 422.338 EARTH TO MARS

53.390 GAL 5.68 AZL 09.61 HCA 128.65 SN4 192.62 ECC .25494 INC .5880 Vl 30.276

20.940 GAP •.S& AZP 90.24 TAL 26.53 TAp 157.18 RCA 143.51 APO 241.•2 V2 25.351

40.99 ZAP 151.49 (T$ 16•.13 ZA( 166.07 ETE 29.09 2AC 96.28 [TC 255.•6 CLP 152.10

OLA 19.92 RAL 135.42 RAO 8567.6 VEL 11.903 PTH 2.11 VHP 5.37• DPA 1.88 RAp 193.9• ECC 1.5343

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2892.25 -28.31 88.57 4.$7 89.43 12 14 54 2292.3 -28.09 79.91

4187.88 -.35 1•1.31 357.02 61.69 6 15 35 358?.9 -4.14 164.6•

288R.01 -29.88 66.25 4.36 90.99 13 43 53 1989.0 -29.42 57.48

3R88.35 1.02 154.28 356.26 60.12 7 20 30 3386.4 -2.97 147.•4

2_0.26 -33.85 43.32 4.11 95.08 15 14 24 1890.3 -32.77 34.24

110.00 G SS 24 5037.87

DIFFERENTIAL CORRECTIONS

TOE -.0188 TRA -.1881 TC3 2.2099 BAU

ROE -.4711 RNA .0_

FOE .9154 FRA-Z.4ZT8

DOE .4714 MA .1843

LAUNCH DATE DEC 23 1964

HELIOCENTRIC CCNIC

RL 147.14 LAL -.00

RP 235.08 LAp .IT

RC 201.544 GL 2.81

PLANETOCENTRIC CONIC

C_ ZO.25T VHL 4.501

LNCH AZMTH LNCH TIN(

90.00 11 25 9

90.00 5 2 9

100.00 12 39 4

100.00 6 10 54

110.00 14 34 ZZ

4.39 142.42 354.15 SG.DT • 59 22 3237.9 -.09 136.20

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

.6110 SGT ZOO•.3 $GR 710.9 SG3 701.7 ST 97.7 SR 599.1 SS •15.7

RC3 .4239 FAU .19098 RRT .5572 Rift" -.t_20 R'I_ -.8481 CRT .2194 CRS .T871CST -.2336

FC$-8.1599 BSP 6898 SG8 2129.4 R23 -.1463 R13 -.8583 LSA 879.4 NSA 319.8 SSA 71.5

BC3 2.2501FSP 2236 SGI 2049.6 54;2 588.1 THA 11.76 ELI 599.5 EL2 95.3 ALF 87.90

FLIGHT TIN( 190.00 ARRIVAL DATE JUL 1 1965

DISTANCE 425.963 EARTH TO MARS

LOL 91.21VI. $3.356 GAL 5.73 AZL 89.65 HCA 129.63 SNA 191.98 ECC .25295 INC .3529 Vl 30.278

220.83 rIP Z0.928 GAP 6.88 AZP 90.23 TAL 28.98 TAp 158.61 RCA 143.42 APO 240.55 vZ 23.38T

GP 6.36 ZAL 40.41 ZAP 150.38 (79 167.21 ZN[ 166.87 ETE 32.57 ZAC 96.49 (TC 255.76 CLP 151.01

OLA 19.82 RAL 134.77 RAID 6567.8 VIEL 11.901PTH 2.11VHp 5.2510pA 2.14 RAp 193.9•

L-! TIN( INJ LAT INJ L(:NG INJ R• ASC INJ AZMTH INJ TIN( POCST TIM INJ 2 LAT

2887.84 -28.31 68.25 5.63 89.59 12 13 16 2287.8 -28.07

4191.04 -.25 171.48 356.30 61.68 6 |2 0 3591.0 -4.03

2584.95 -29.87 65.95 3.62 91.15 13 42 9 1984.9 -29.39

39_.!7 1.11 154.42 355.55 60.13 7 17 3 $369.2 -2.87

2280.93 -33.85 43.05 3.36 95.24 15 12 28 1686.8 -32.73

110.00 S 52 8 3840.05 4.47 142.53 553.45 56.08 7 56 6

DIFFERENTIAL C_RRECTION8 NID-COURS4[ (XECUTI(_I ACCURACY

TD( -.0139 TRA -.1710 TC3 2.2004 BAU .6098 SGT |994.2 _ 724.9 SG3 737.3

ROE -.4877 RItA .0559 RE3 .4583 FAU .19955 RRT .SGZ3 RRF -.6530 RTF -.8467

FOE .943R FRA-Z.GOT8 FC3-8.5283 B9P 6a99 S4"e8 _|_1.9 R23 -.1592 R13 -.R587

BOE .4879 BRA .1748 BC3 2.2472 FSP 2580 $1;1 2039.3 St,2 596.2 THA 12.81

ECC 1.3334

INJ 2 LONG

?9.59

184.84

57.19

147.89

33.98

3240.0 -.01 135.3E

ORBIT De_ellI4INATION ACCURACY

ST 93.1 M 595.7 88 734.0

CRT .1854 CR8 .7613 CST -.255T

LSA 990.1 NSA 324.2 88A 70.3

EL1 595.9 EL2 91.4 ALF 88.30

LAUNCH DATE DEC 23 1964 FLIGNT TIN( 192.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 429.606

RL 14•.14 LAL -.00 LOL 91.21 VL 33.324 GAL 5.78 AZL 69.68 HCA

RP 234.71 LAp .24 LOP 221.62 VP 20.916 GAP 6.41 AZlP 90.21 TAt.

RC 203.689 GL 2.34 GP 6.61 ZAL 39.87 ZkP 149.25 ETS 16•.29 ZA(

PLANETOCENTRIE CONIC

C3 20.209 VHL 4.495 DLA 19.•2 RAL 134.16 RAG 856•.9 VEL 11.999 PTH

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT XNJ LONG INJ R• ASC INJ

gO.DO 11 23 54 2862.74 -28.32 87.6• 2.93 89.•8 12 11 5•

90.00 4 58 2• 4195.02 -.12 171.70 555.62 61.68 $ 8 22

100.00 12 5• 42 2580.26 -29.87 65.60 2.91 91.34 15 40 42

100.00 6 • 20 3972.72 1.25 154.61 354.88 &O:!$ 7 !$ _3

110.00 14 32 45 2282.91 -33.80 42.?5 2.64 95.42 IS 10 48

110.00 6 48 47 $842.64 4.58 142.68 352.78 56.09 7 52 50

DIFFERENTIAL CCRRECTIONs MID-COURSE EXECUTION ACCURACY

TOE -.0098 TRA -.1609 TC3 2.1861 9AU .6053 SGT 1977.$ STIR 741.3 SG3 774.5

ROE -.4641RflA .051R RC3 .4908 FAU .20849 RRT .S813RRF -.6834 RTF -.9447

FOE .9702 FRA-2.7965 FC3-8.9315 8SP 6830 SG8 2112.0 R23 -.1732 R!3 -.9588

DOE .4642 8RA .1691 8C3 2.2406 FSP 2488 SGI 2029.5 SG2 585.3 THA 13.54

EARTH TO MARS

130.61 SNA 191.39 ECC .25|06 INC .316T VI 30.218

29.41 TAp 160.02 RCA 143.34 APO 239.44 V2 23.424

167.$3 ET[ 36.64 ZAC 96.71 ETC 255.75 CLP 149.90

LAUNCH DATE DEE 23 1964

2.11 VHp 5.129 DPA 2.42 RAp 193.96 ECC 1.3326

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2282.7 -28.O5 •9.22

3595.0 -3.91 165.07

1R80.3 -29.36 56.84

3572.7 -2.75 148.09

1882.9 -$2.88 33.69

3242.8 .10 136.46

ORBIT DETERMINATION ACCURACy

ST 88.9 SR 592.0 SS 751.6

CRT .1Z91 CR8 .7554 CST -.2956

LSA 900.4 NSA 328.4 SSA 69.2

ELI 592.2 ELI 88.1 ALF 88.86

FLIGHT TIN( 194.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC DISTANCE 433.266

RL 147.14 LAL -.00 LOi. 91.21VL 33.294 GAL 5.82 AZL 89.72 HCA

RP 234.35 LAp .21 LOP 222.80 VP 20.909 GAP 5.94 AZP 90.19 TAL

RC 205.837 GL 2.06 GP 6.86 ZAL 39.36 ZAP 148.QCJ ETS 167.36 ZN[

PLAHETOCENTRIC CONIC

C3 20.185 VHL 4.4910LA 19.59 RAL 133.57 RAD 6567.8 V(L 11.897 PTH

LNCN AZNTH LNCH TIN( L-I TIN( INJ LAT

90.00 11 22 58 2878.95 -28.32

90.00 4 54 41 41R9.77 .03

100.00 12 56 37 2574.95 -29.86

100.00 6 3 42 3977.00 1.$8

110.00 14 31 23 2278.47 -33.77

110.00 6 45 26 3846.25 4.71

DIFFERENTIAL CCRRECTION$

TOE -.0040 TRA -.1524 TC3 2.1678 BAU .6015

ROE -.4604 RRA .0689 RE3 .5275 FAU .21778

FOE .9945 FRA-2.9841 FC3-9.3488 BSP 6772

DOE .4604 BRA .1673 BC3 2.2311 FSP 2623

EARTH TO MARS

131.59 _4A 190.83 (CC .24932 INC .2T94 vl 30.278

29.82 TAp 161.41RCA 143.23 APO 238.41 v2 23.461

168.35 ETE 41.38 ZAC 96.93 ETC 255.75 CLP 148.76

2.11VHp 5.010 OPA 2.73 RAP 193.93 ECC 1.3319

INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

87.45 2.25 89.99 12 10 55 22T6.9 -28.02 78.80

171.97 354.95 61.68 6 4 40 3599.8 -3.75 165.33

65.21 2.22 91.54 13 39 32 1974.9 -29.32 56.45

154.65 354.21 60.14 7 9 59 3377.0 -2.61 148.32

42.40 1.93 95.62 15 9 21 1678.5 -52.63 53.36

142.86 352.13 56.10 7 49 32 3246.2 .23 136.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1957.8 SGR 760.4 SG3 813.0 ST 85.3 SR 588.3 SS 768.7

RRT .RO87RRF -.7130 RTF -.8422 CRT .0414 CRS .7495 CST -.55?8

SG8 2100.5 R23 -.1885 R13 -.8586 LSA 910.6 NSA 332.1SSA 68.2

SG1 2017.0 SG2 585.6 THA 14.55 EL1 588.3 EL2 65.2 ALF 8g.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 23 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 233.98 LAp .18

RC Z07.958 GL 1.78

PLANETOCENTRIC COHIC

C3 20.126 VHL 4.486

LNCH AZMTH LNCH TIME

90.00 11 22 19

90.00 4 SO 48

100.00 12 55 48

100.00 6 O 0

110.00 14 30 15

110.00 6 42 3

DIFFERENTIAL CORRECTIONS

TOE .0117 TRA -.1374

ROE -.4§39 RRA .0873

FOE 1.0063 FRA-3.2106

808 .4561 8RA .1629

DISTANCE 436.945 EARTH TO MARS

LOL 91.21 VL 33.265 GAL 5.86 AZL 89.75 HCA 132.58 SMA 190.30 ECC .24765 INC .2408 Vt 30.278

LOP 223.79 VP 20.905 GAP S.48 AZP 80.16 TAL 30.21 TAp 162.79 RCA 143.17 APO 237.43 V2 23.498

GP 7.13 ZAL 38.88 ZAp 146.89 ETS 167.43 ZAE 168.99 ETE 46.91 ZAC 97.16 ETC 255.74 CLP 147.59

DLA 19.44 RAL 133.00 RAO 6567.8 VEL 11.896 pTH Z.11 VHp 4.893 DpA 3.05 RAp 193.87 ECC 1.3312

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2870.48 -28.32 86.98 1.58 90.23 12 10 10 2270.5 -27.98 78.33

4205.30 .21 172.28 354.32 61.68 6 0 54 3605.3 -3.58 165.64

2569.02 -29.84 64.77 1.35 91.77 13 38 37 1969.0 -29.28 56.01

3981.99 1.55 135.12 353.57 60.14 7 6 22 3382.0 -2.44 148.60

2273.53 -33.74 42.02 1.25 95.84 15 8 9 1673.5 -32.56 32.98

3850.25 4.86 143.07 331.51 56.12 7 46 13 3250.2 .38 136.85

MID-COURSE EXECUTION ACCURACY C_8IT DETERMINATION ACCURACY

TC3 2.1628 BAU .6016 SGT 1949.5 SGR 782.8 8G3 855.0 ST 82.0 SR 583.6 SS 782.6

RC3 .5679 FAU .22789 RRT .6278 RRF -.7417 RTF -.8418 CRT -.2052 CRS .7399 CST -.5055

FC3-9.8031 BSP 6483 sGB 2100.8 R23 -.2051 R13 -.8612 LSA 917.6 MSA 336.5 SSA 67.4

BC3 2.2361FSP 2740 S_1 2016.5 SG2 389.1 THA 15.50 EL1 583.8 EL2 80.3 ALF 91.68

LAUNCH DATE DEC 23 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CCI41C

RL 147.14 LAL -.00

RP 233.62 LAP .15

RC 210.060 GL 1.48

PLANETOCENTRIC CONIC

C3 20.087 VHL 4.482

LNCH AZMTH LNCH TIME

90.00 11 22 0

90.00 4 46 51

100.00 12 55 18

100.00 5 56 14

110.00 14 29 24

110.00 6 38 38

DIFFERENTIAL CORRECTIONS

TOE .0078 TRA -.14ST

ROE -.4527 RRA .1038

FOE 1.0401FRA-3.4113

BOE .4528 BRA .1800

DISTANCE 440.638 EARTH TO MARS

LOL 91.21 VL 33.237 GAL 5.90 AZL 89.80 HCA 133.57 SMA 189.81 ECC .24609 INC .2008 Vl 30.278

LOP 224.78 VP 20.904 GAP 5.03 AZP 90.14 TAL 30.58 TAp 164.15 RCA 143.10 APO 236.52 V2 23.536

GP 7.44 ZAL 38.42 ZAP 145.67 ETS 167.50 ZAE 169.53 ETE 53.27 ZAC 97.40 ETC 253.74 CLP 146.39

DLA 19.28 RAL 132.46 RAD 6567.8 VEL 11.894 PTH 2.11VHp 4.783 DpA 3.40 RAp 193.81ECC 1.3306

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_tTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2863.27 -28.31 86.43 .95 90.50 12 9 43 2263.3 -27.94 77.80

4211.60 .41 172.63 353.70 61.69 5 37 3 3611.6 -3.37 166.00

2562.41 -29.83 64.28 .91 92.03 13 38 0 1962.4 -29.23 55.52

3987.70 1.74 155.43 352.97 60.15 7 2 42 3387.7 -2.25 148.91

2268.02 -33.70 41.60 .58 96.09 15 7 12 1668.0 -32.49 32.37

3854.85 5.04 143.31 350.91 56.15 7 42 53 3254.8 .56 137.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1110 BAU .3899 SGT 1902.5 SGIR 807.7 SG3 894.3 ST 82.6 SR 580.5 SS 802.1

RC3 .6079 FAU .23726 RRT .6488 RRF -.7687 RTF -.8338 CRT -.1547 CRS .7400 CST -.4976

FC-10.2256 8SP 6675 SGB 2066.9 R23 -.2225 R13 -.8575 LSA 931.9 NSA 336.2 SSA 66.3

8C3 2.1968 FSP 2913 SO1 1980.8 SG2 590.3 THA 16.95 ELI 580.7 EL2 81.6 ALF 91.29

LAUNCH DATE DEC 23 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CON|C

RL 147.14 LAL -.00

RP 233.25 LAp ,11

RC 212.144 GL 1.17

PLANETOCENTRIC CONIC

C3 20.052 VHL 4.476

LNCH AZMTH LNCH TIME

90.00 11 21 57

90.00 4 42 49

100.00 12 55 3

100.00 5 52 24

110.00 14 28 46

110.00 6 35 11

DIFFERENTIAL CORRECTIONS

TOE .0139 TRA -.1434

ROE -.4483 RRA .1260

FOE 1.0581FRA-3.6340

8DE .4488 9RA .1924

DISTANCE 444.348 EARTH TO MARS

COL 91.21VL 33.212 GAL 5.93 AZL 89.84 HCA 134.57 SNA 189.34 ECC .24461 INC .1595 Vl 30.278

LOP 225.77 VP 20.905 GAP 4.59 AZP 90.11TAL 30.93 TAp 165.50 RCA 143.03 Apo 235.66 v2 23.574

GP 7.75 ZAL 38.00 ZAP 144.41ETS 167.57 ZAE 169.94 ET[ 60.47 ZAC 97.65 ETC 255.74 CLP 145.15

DLA 19.09 RAL 131.95 RAD 6567.8 VEL 11.893 pTH 2.11VHp 4.678 DpA 3.78 RAp 193.72 ECC 1.3300

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2855.38 -28.31 85.87 .33 90.79 12 9 33 2255.4 -27.90 77.23

4218,65 .64 173.02 353.11 61.69 5 53 7 3818.8 -3.15 166.39

2355,17 -29.81 63.74 .28 92.32 13 37 39 1955.2 -29.17 54.99

3994,10 1.96 155.78 352.38 60.17 6 58 58 3394.1 -2.03 149.26

2262.00 -33.66 41.13 359.94 96.36 15 6 28 1662.0 -32.41 32.12

3860.03 5.23 143.58 350.34 56.17 7 39 31 3260.0 .75 137.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0756 BAU .3832 8GT 1869.4 SGR 836.4 SG3 937.2 ST 83.7 SR 576.4 SS 817.8

RC3 .6320 FAU .24754 RRT .6654 RRF -.7943 RTF -.8283 CRT -.2839 CRS .73§2 CST -.5824

FC-10.6875 8SP 6588 SGB 2047.9 R23 -.2411 R13 -.8568 LSA 942.2 MSA 340.7 SSA 65.4

8C3 2.1756 FSP 3064 SGI 1959.4 SG2 595.7 THA 18.33 EL1 576.9 EL2 80.2 ALF 92.41

LAUNCH DATE DEC 23 1964 FLIGHT TIME 202.00 ARRIVAL OATE JUL 13 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 232.88 LAp .08

RC 214.210 GL .86

PLANETOCENTRIC CONIC

C3 20.018 VHL 4.474

LNCH AZINTH LNCH TIME

90.00 11 22 12

90.00 4 38 40

100.00 12 55 5

100.00 5 48 29

110.00 14 26 22

110.00 6 31 41

DIFFERENTIAL CORRECTIONS

TOE .02§1 TRA -.1477

ROE -.4441 RRA .1476

FOE 1.0720 FRA-3.8661

BDE .4448 BRA .2088

DISTANCE 448.073 EARTH TO MARS

LCX. 91.21 VL 33.187 GAL 5.96 AZL 89.88 NCA 135.57 SNA 188.91 ECC .24322 INC .1151 vl 30.278

LOP 226.77 VP 20.910 GAp 4.15 AZP 90.08 TAL 31.26 TAp 166.82 RCA 142.96 APO 234.85 V2 23.612

GP 8.07 ZAL 37.60 ZAp 143.11ETS 167.64 ZAE 170.19 ETE 68.41 ZAC 97.90 ETC 255.73 CLp 143.89

DLA 18.89 RAL 131.46 RAD 6367.8 VEL 11.891 pTH 2.11VHp 4.573 DpA 4.19 RAp 193.61ECC 1.3294

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2846.78 -28.30 85.24 359.72 91.10 12 9 39 2246.8 -27.84 76.61

4226.44 .89 173.46 352.54 61.70 3 49 7 3626.4 -2.90 166.83

2347.27 -29.79 63.15 359.67 92.62 13 37 33 1947.3 -29.11 54.42

4001.19 2.20 156.17 351.82 60.18 6 55 10 3401.2 -1.79 149.65

2235.42 -33.61 40.62 359.30 96.66 15 5 58 1635.4 -32.32 31.63

3865.81 5.45 143.88 349.79 56.20 7 36 7 3265.8 .97 137.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0343 BAU .57§7 8GT 1831.6 SGR 868.7 SG3 981.5 ST 87.2 SR 572.2 SS 832.7

RC3 .6990 FAU .25813 RRT .8791RRF -.8182 RTF -.8216 CRT -.4172 CRS .7304 CST -.6630

FC-11.1638 8SP 8489 SGB 2027.2 R23 -.2604 R13 -.8561 LSA 952.1MSA 343.0 SSA 64.5

8C3 2.1511 FSP 3218 SGI 1935.2 8GZ 603.5 THA 19.86 EL1 573.3 EL2 79.1 ALF 93.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)

L&UMG4.i DATE DEC 23 1964 FLIGHT Title 204.00 ARRIVAL DATE JUL 15 1961

HELIOCENTRXC CONIC DISTANCE 451.814 EARTH TO MARS

RL 147.14 LAL -.OO LOL 91.21 VL 33.164 ;AL 5.99 AZL 89.93 HCA 136.57 SMA 188.50 ECC .24191 |NC .0710 Vl 50.278

RP 232.51 LAP .05 LOP 227.77 VP 20.917 GAP 3.75 AZP 90.05 TAL 31.57 TAp 169.14 RCA 142.90 APO 234.10 ¥2 25.650

RC 216.='58 GL .52 GP 8.41 ZAL 37.23 ZAP 141.79 ET$ 167.71 ZAE 170.25 (T[ 76.84 ZAC 98.17 ETE 255.73 CLP 142.59
PLANETOCENTR IC CONIC

C3 19.985 VHL 4.470 DLA 18.67 RAL 131.00 RAD 6587.8 VEL 11.890 PTH 2.11 VHp 4.475 DPA 4.62 RAp 193.48 (CC 1.5269

LNCH AZNTM L_H TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( POCST TIM INJ 2 LAT INJ 2 LONG

90.00 11 22 44 2937.46 -28.28 84.56 359.14 91.44 12 10 2 2237.5 -27.78 75.93

90.00 4 34 27 4234.99 1.17 173.93 351.99 61.71 5 45 2 3635.0 -2.62 167.30

100.00 12 $5 23 2538.70 -29.78 62.52 559.07 92.96 13 37 42 1938.7 -29.03 53.79

100.00 3 44 29 4008.98 2.46 156.60 351.26 60.20 6 51 18 3409.0 -1.52 150.08

110.00 14 29 13 2246.27 -33.55 40.07 358.69 96.98 15 S 41 1648.3 -32.22 51.09

110.00 6 29 9 3972.16 5.69 144.22 349.27 56.24 7 32 41 3272.2 1.ZZ 137.99

DIFFERENTIAL CORRECTIONS MID-COURSE EYJ[CUT|ON ACCURACY ORBIT DET(RHINATION ACCURACy

TOE .0345 TRA -.1538 TC3 1.9866 BAU .5872 SGT 1788.9 _ 904.9 _3 1027.0 ST 93.2 SR 567.9 99 847.3

ROE -.4395 RRA .1704 RC5 .7469 FAU .26900 RRT .6897 RRF -.8403 flTF -.8131 CRT -.5316 CRS .7265 CST -.7281

FOE 1.0641 FRA-4.1098 FC-11.6327 BSP 8397 _ 2004.7 R23 -.2803 R13 -.8553 LSA 962.4 M$A 344.6 SSA 63.7
DOE .4409 BRA .2295 BE3 2.1231 FSP

LAUNCH DATE DEC 23 1954

HELIOCENTRIC CONIC

RL 147.14 LAL -.00 LOL 91.2_ VL

RP 232.14 LAp .0_ LOP 229.78 VIP

RC 218.287 rd. .16 rde 8.77 ZAL

PL AN[TOCENTR | C CONIC

C3 19.953 VHL 4.46? DLA 19.42 RAL 130.56 RAO 6367.8 V(L 11.688 PTH 2.11 VHP 4.380 DPA 5.08

LNCH AZ14TH LNCM TIM( L-| TIN( INJ LAT INJ I._NG INJ RT ASC 1NJ AZMTH INJ TIN( PO CST TIM

90.00 11 23 34 2827.40 -29.26 85.85 358.56 91.81 12 lO 41 2227.4

)381 $411 1908.3 SG2 614.2 THA 21.58 EL1 570.1 ELI 78.6 ALF 95.09

FLIGHT TIN( 206.00 ARRIVAL DATE JUL 17 1965

DISTANCE 455.568 EARTH TO MARS

33.142 GAb G.O2 AZL 89.98 _ 137.57 S44A 188.11 ECC .24067 INC .0221 vl 30.276

Z0.926 GAp 3.31 AZP 90.02 TAL 31.66 TAp 169.43 RCA 142.84 APO 253.39 V2 23.689

36.89 ZAp 140.43 ETS 167.79 ZN[ 170.05 [T[ 85.41 ZAC 98.45 ETC 255.72 CLp 141.25

RAp 193.35 ECC 1. 3284

INJ 2 LAT INJ 2 LONG

-27.71 75.20

90.00 4 30 7 4244.5P6 1.47 174.45 351.47 61.72 5 40 51

100.00 12 55 57 23L_.44 -29.72 61.83 358.49 93.32 18 38 7

100.00 5 40 24 4017.47 2.73 157.07 350.75 60.22 6 47 22

110.00 14 29 19 2240.53 -33.48 39.4R 358.08 97.33 15 5 38

110.00 8 24 33 3879.14 5.98 144.59 348.76 56.28 7 29 12

DIFFERENTIAL CORRECTIONs MID. COURSE EXECUTION ACCURACY

TIDE .0449 TRA -.1631 TC3 1.9326 BAU .5582 SGT 1741.5 SGR 945.t SG3 1073.8

ROE -.4645 RRA .1947 RC3 .8020 FAU .2R014 RRT .6968 RflF -.8605 RTF -.8026

FDE 1.0904 FRA-4.3497 FC-12.1531 BSF 6292 SG8 1081.5 RZ3 -.3002 R13 -.8346

BOE .4369 BRA .2540 BE3 2.0024 F_P 3547 $61 1879.2 SG2 628.2 THA 23.49

3644.3 -2.32 167.82

1929.4 -28.95 53.11

3417.5 -1.24 150.55

1640.5 -32.11 30.52

3279.1 1.48 136.36

ORBIT DETERMINATION ACCURACY

ST 101.9 SIR 563.3 S9 860.8

CRT -.6308 CRS .7225 CST -.7765

LSA 972.1MSA 346.1 98A 62.9

EL1 567.1 EL2 78.5 ALF 96.64

LAUNCH DATE DEC 23 1964

HELIOCENTRIC CONIE

RL 147.14 LAL -.DO LOt. 91.21 VL 35.122 GAL

RP 231.76 LAp -.DE LOP 229.78 VP 20.956 GAp 2.90 AZP 69.98 TAL

RC 220.299 GL -.18 GP 9.15 ZAL 36.57 ZAp 139.03 ET8 167.87 Z_E

PLANETOCENTR|C CONIC

C3 19.921VHL 4.463 DLA 16.15 RAL 130.14 MAD 6567.6 VEL 11.887 PTH

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 11 24 39 2818.59 -28.24 83.04 358.00

90.00 4 25 41 4254.33 1.79 175.01 350.96

100.00 12 56 47 2519.47 -29.68 61.09 557.92

100.00 5 36 14 4026.67 3.06 1_7,57 350.25

110.00 14 29 37 2232.19 -33.41 38.84 357.48

110.00 6 20 54 3886.72 6.24 144.99 348.28

DIFFERENTIAL CORRECTIONS

TOE .0560 TRA -.1752 TC3 1.8727 9A0 .5467

ROE -.4294 RRA .2205 RE3 .8565 FAU .29154

FLIGHT T|ME 208.00 ARRIVAL DATE JUL 19 1965

DISTANCE 459.337 EARTH TO MARS

6.05 AZL 90.02 HCA 138.58 S44A 187.75 ECC .23950 INC .0198 vl 30.278

32.13 TAp 170.71 RCA 142.79 APO 232.72 V2 23.726

169.64 ETE 93.73 ZAC 98.73 ETC 255.72 CLP 139.89

2.11 VHp 4.288 DPA 5.57 RAp 193.17 ECC 1.3276

INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

92.21 12 11 36 2216.6 -27.65 74.42

61.74 5 36 35 3654.3 -2.00 166.38

93.70 13 38 47 1919.5 -28.85 52.39

60.25 6 43 21 3426.7 -.92 151.05

97.70 15 5 49 1632.2 -31.98 29.90

56.32 7 25 41 3286.7 1.77 138.75

ORBIT DETERMINATION ACCURACY

ST 112.8 _R 558.8 $9 874.3

CRT -.7110 CR8 .7198 CST -.8150

MID-COURSE EXECUTION ACCURACy

$GT 1889.9 $GR 989.8 963 1121.7

RRT .7OOORRF -.8788 RTF -.7901

FDE 1.0940 FRA-4.6033 FC-12.6696 BSP 6177

00E .4330 BRA .2816 BC3 2.0601 FSP 3717

LAUNCH DATE DEC 23 1964

HELIOCENTRIC CCNIC

RL 147.14 LAL -.DO LOL 91.21 VL 33.103 GAL

RP 231.38 LAp -.05

RC 222.292 GL -.55

PLAN[TOCENTR | C CA3N I C

C3 19.889 VHL 4.460

LNCH AZMTH LNCM TIM(

90.00 11 26 2

90.00 4 21 8

100.00 12 57 54

100.00 5 31 56

110.00 14 29 10

110.00 6 17 11

DIFFERENTIAL CORRECTIONS

TOE .0678 TRA -.191| TC3 1.8058 BAU .5387

RDE -.4237 RRA .2479 RC3 .9185 FAU .30313

FDE 1.0908 FRA-4.96_ FC-13.1949 BDP 6070

BOE .4291 8RA .3131 BC3 2.0260 FSP 3893

$4;8 1938.4 R23 -.3191 R13 -.6547 LSA 962.4 MSA 347.1 SSA 62.1

_1 1848.8 Sr,R 646.1 THA 25.65 EL1 564.7 EL2 78.5 ALF 98.33

FLIGHT TIME 210.00 ARRIVAL DATE JUL 21 1965

DISTANCE 463.119 EARTH TO MARS

6.07 AZ1L gO.O8 HCA 139.59 S44A 187.41 ECC .23840 INC .0737 vl 30.278

LOP 230.79 V1P 20.952 GAP 2.49 AZP 89.94 TN. 32.38 TAp 171.97 RCA 142.74 APO 232.09

GAP 9.54 ZAL 36.29 ZAP 137.59 ETS 167.95 ZAE 169.00 ETE 101.49 ZAC 99.03 ETC 255.72

DLA 17.87 RAL 129.75 RAD 6567.8 VEL 11.886 PTM 2.11 VHp 4.200 DPA 6.09 RAp 192.98 ECC 1.3273

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2905.00 -28.20 82.19 357.46 92.63 12 12 47 2_05.0 -27.54 73.59

4665.15 2.14 175.61 350,47 61.76 5 32 13 3665.2 -1.65 168.99

2308.78 -29.63 60.30 357.36 94.12 13 39 42 1908.8 -28.75 51.61

4036.60 3.39 158.12 349.77 60.28 6 39 14 3436.6 -.59 151.60

E_23.22 -33.32 38.15 356.90 98.10 15 6 13 1623.2 -31.85 29.24

3694.93 6.55 145.42 347.82 56.38 7 22 6 3294.9 2.09 139.18

ORBIT DETERMINATION ACCURACY

ST 126.2 SR 554.t SS 886.5

CflT -.7726 CRS .7161 CST -.8354

LSA 991.9 MSA 347.9 SSA 61.3

EL1 562.7 EL2 78.9 ALF 100.18

MID-COURSE EXECUTION ACCURACY

SGT 1633.5 M 1039.0 8G3 1170.6

RRT .6R97 RRF -.8952 RTF -.7745

SGB 1935.9 R23 -.3365 R13 -.8553

SGI 1816.9 S12 668.3 THA 28.09

V2 23.768

CLP 138.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 23 t964 FLIGHT TIME 212,00 ARRIVAL DATE JUL 23 1985

HELIOCENTRIC CONIC

RL 147.14 LAL -.00 LOt. 91.21VL

RP 231.01 LAP -.08 LOP 251.81VP

RC 224.266 GL -.95 GP 9.96 ZAL

PLANETOCENTRIC CONIC

C3 19.857 VHL 4.456

LNCH AZMTH LNCH TIME

90.00 11 27 42

90.00 4 16 28

100.00 12 59 16

100.00 5 27 36

110.00 14 29 57

110.00 6 13 23

OIFFERENTIAL CCRRECTIONS

TDE .0802 TRA -.2111 TC3 1.7314 BAU .5284

ROE -.4176 RRA .2770 RC5 .9822 FAU .31484

FOE 1.0814 FRA-5.1271 FC-13.7287 BSP 5981

DOE .4252 BRA .5483 BC3 1.9906 FSP 4072

DISTANCE 486.914 EARTH TO MARS

35.085 GAL 6.09 AZL 90.13 HCA 140.60 SMA 187.10 ECC .23736 INC .1278 vl 30.275

20.989 GAP 2.10 AZP 89.90 TAL 32.62 TAp 173.22 RCA 142.69 APO 231.51 v2 23.807

36.02 ZAp 136.15 ETS 168.04 ZAE 168.17 ETE 108.46 ZAC 99.55 (TC 255.72 CLP 137.05

OLA 17.55 RAL 129.37 RAD 6567.8 VEL 11.884 PTH 2.11VHP 4.117 DPA 6.64 RAp 192.77 ECC 1.5268

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2792.65 -28.18 81.29 356.92 93.08 12 14 14 2192.6 -27.44 72.70

4276.76 2.51 178.26 349.99 61.79 5 27 45 5676.8 -1.28 186.64

2497.54 -29.57 59.46 356.81 94.56 13 40 55 1897.5 -28.63 50.76

4047.28 3.75 158.71 349.31 60.32 6 55 3 5447.3 -.23 152.18

2213.59 -33.23 57.42 358.52 98.52 15 6 51 1613.6 -31.70 28.53

5905.79 6.89 145.89 347.57 56.43 7 18 27 5303.8 2.43 159.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1572.5 8GR 1092.7 865 1220.0 ST 141.7 SR 549.1 SS 897.7

RRT .8919 RRF -.9098 RTF -.7550 CRT -.8191CRS .7155 CST -.8489

SG8 1914.9 R25 -.5513 R15 -.8571 LSA 1001.2 NSA 548.5 SSA 60.6

SG1 1764.2 SG2 695.3 THA 30.87 EL1 561.5 EL2 79.5 ALF 102.16

LAUNCH DATE DEC 25 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC _IC

RL 147.14 LAL -.00

RP 230.62 LAp -.11

RC 226.222 r,4. -1.56

PLANETOCENTRIC CONIC

C5 19.825 VHL 4.452

LNCH AZNTH LNCH TIM(

90.00 11 29 38

90.00 4 11 41

100.00 13 0 54

100.00 5 23 6

110.00 14 30 58

1t0.00 8 9 31

OIFFERENTIAL CORRECTIO_IS

TOE .0938 TRA -.2842

RDE -.4109 RRA .3081

FD[ 1.0647 FRA-5.SS8§

BOE .4214 BRA .5870

DISTANCE 470.722 EARTH TO MARS

LOL 91.21 VL 35.068 GAL 6.10 AZL 90.18 HCA 141.62 SNA 186.80 ECC .23658 1NC .1837 vl 50.278

LOP 232.83 VP 20.987 GAP 1.71 AZP 89.86 TAL 52.85 TAp 174.45 RCA 142.65 APO 250.96 V2 23.847

GP 10.40 ZAL 55.79 ZAP 134.62 ETS 168.14 ZAE 167.14 ETE 114.60 ZAC 99.68 ETC 255.71 CLP 135.57

DLA 17.22 RAL 129.01 RAD 6567.8 VEL 11.885 PTH 2.11 VHP 4.037 OpA 7.25 RAp 192.55 ECC 1.3263

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH lNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.42 -28.11 80.52 556.59 93.56 12 15 57 2179.4 -2T.32 71.75

4289.18 2.91 176.96 349.54 61.82 5 25 10 3689.2 -.88 170.33

2485.12 -29.51 58.56 356.27 95.05 15 42 19 1885.1 -28.50 49.90

4058.72 4.14 159.54 348.86 60.37 6 30 45 5458.7 .16 152.81

2205.28 -53.12 56.63 355.75 98.97 15 T 42 1605.3 -31.53 27.77

3915.52 7.24 146.40 348.95 56.50 7 14 44 3313.5 2.79 140.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.8514 BAU .6187 SET 1508.8 $GR 1151.7 563 1270.5 9T 159.4 SR 545.9 SS 908.3

tiC3 1.0501 FAU .52676 flRT .6794 RRF -.9227 flTF -.7314 CRT -.8562 CRS .7107 CST -.8543

FC-14.2898 BS/P 5855 S_ 1898.1 fl23 -.3614 R13 -.8808 LSA 1010.4 MSA 549.1 SSA 59.8

9C5 1.9570 FSP 4252 SG1 1753.3 SG2 727.5 THA 54.04 EL1 561.2 EL2 79.8 ALF 104.56

LAUNCH OATE DEC 23 1964 FLIGHT TIME 216.0D ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.DO

RP 230.24 LAP -.15

RC 226.159 GL -1.79

PLANETOCENTRIC CONIC

C3 19.792 YHL 4.449

LNCH AZMTH LNCH TIME

90.00 11 51 51

90.00 4 6 46

100.00 13 2 48

100.00 5 18 30

110.00 14 52 14

110.00 S 5 3S

DISTANCE 474.545 EARTH TO MARS

LOL 91.21 VL 55.052 GAL S.12 AZL 90.24 HCA 142.64 5MA 186.55 ECC .2354§ INC .2419 vl 30.278

LOP 255.85 VP 21.008 GAP 1.35 AZP 89.61TAL 53.03 TAp 175.67 RCA 142.61Apo 230.44 V2 23.887

GP 10.86 ZAL 35.58 ZAp 155.06 ETS 168.24 ZA( 165.96 ETE 119.90 ZAC 100.02 ETC 255.71 ELF 134.06

OLA 18.85 RAL 126.67 RAO 6567.8 VEL 11.882 pTH 2.11VHp 3.961DpA 7.85 RAp 192.31ECC 1.3257

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2765.37 -28.05 79.50 555.88 94.07 12 17 56 2165.4 -27.19 70.74

4502.45 3.54 177.70 549.10 61.86 5 18 28 3702.5 -.45 171.07

2472.08 -29.42 57.60 555.73 95.53 15 44 0 1872.1 -28.35 48.96

4070.97 4.55 160.01 348.44 60.42 6 26 21 3471.0 .58 153.48

2192.26 -33.00 55.79 355.18 g9.46 15 8 46 1592.3 -31,35 26.96

5925.56 7.63 146.94 546.54 56.58 7 10 57 3525.6 3.18 140.68

DIFFERENTIAL CCRRECTIONS

TOE .1071 TRA -.2614 TC5 1.5628 8AU .5091

ROE -.4035 RflA .6412 RE5 1.1220 FAU .33866

FOE 1.0397 FRA-5.ST38 FC-14.8157 BSP 5766

808 .4175 BRA .4298 BC3 1.9239 FSP 4455

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1441.0 8GR 1215.6 $G3 1521.2 ST 178.6 SR 558.5 SS 918.0

RRT .6594 RRF -.9340 RTF -.7015 CRT -.8836 CRS .7084 CST -.8555

SGB 1885.2 R23 -.3854 R13 -.8671 LSA 1019.5 MSA 549.6 SSA 58.9

SG1 1725.4 SGZ 764.1 THA 37.75 EL1 561.7 ELZ 80.2 ALF 106.69

LAUNCH DATE DEC 23 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 229.86 LAP -._8

RC 250.076 GL -2.25

PLANETOCENTRIC CONIC

C3 19.758 VHL 4.445

LNCH AZMTH LNEH TIME

90.00 11 34 21

90.00 4 1 41

100.00 13 4 58

100.00 5 13 45

110.00 14 53 44

110.00 6 1 29

DIFFERENTIAL CCRRECTION5

TOE .1209 TRA -.2928

ROE -.5956 RRA .5762

FOE 1.0081 FRA-5.9505

BOE .4157 BRA .4766

DISTANCE 478.576 EARTH TO MARS

LOt. 91.21 VL 33.057 GAL 6.15 AZL 90.30 HCA 143.66 SMA 186.27 ECC .23457 INC .3059 vl 30.278

LOP 234.87 VP 21.050 GAP .96 AZP 89.76 TAL 53.20 TAp 176.87 RCA 142.58 APO 229.96 V2 23.927

GP 11.55 ZAL 35.40 ZAp 151.50 ET5 168.36 ZAE 164.64 ETE 124.45 ZAC 100.58 ETC 255.71 CLP 132.52

DLA 16.46 RAL 126.35 RAD 6567.8 VEL 11.880 pTH 2.11 VHp 3.889 OpA 8.51 RAp 192.0A ECC 1.3252

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2750.42 -27.97 78.21 555.54 94.61 12 20 12 2150.4 -27.04 69.67

4316.61 5.79 178.49 548.68 61.92 5 13 58 5716.6 .01 171.86

2458.19 -29.33 56.57 355.19 98.06 13 45 57 1858.2 -28.18 47.96

4084.06 4.99 160.74 548.02 60.49 6 21 49 3484.1 1.02 154.20

2180.48 -52.87 54.90 354.61 99.97 15 10 5 1580.5 -31.14 26.10

5934.54 8.04 147.52 546.15 56.66 7 7 3 5354.5 3.60 141.25

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4670 BAu .5005 SET 1371.0 _ 1284.7 SG5 1371.8 ST 199.3 SR 553.0 SS g27.1

RE3 1.1982 FAU .35052 RRT .6307 RRF -.9438 RTF -.6642 CRT -.9046 CRS .7070 EST -.8537

FC-15.3582 BSP 5694 SG8 1878.9 R25 -.3606 R13 -.8767 LSA 1028.4 MSA 349.9 $SA 58.1

BC5 1.8941FSP 4619 SEt 1697.6 $G2 805.2 THA 42.05 ELI 565.3 EL2 80;4 ALF 109.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 23 1964

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 22g.47 LAp -.21

RC 231.973 GL -2.73

PLANETOCENTRIC CONIC

C3 19.725 VHL 4.441

LNCH AZMTH LNCH TIM(

90.00 11 37 g

90.00 3 56 2T

100.00 13 7 26

100.00 5 6 52

110.00 14 35 29

110.00 5 57 10

FLIGHT TIM( ZZO.OO ARRIVAL DATE JUL 31 1965

DISTANCE 482.221 EARTH TO MARS

LOt. 91.21 VL 33.023 GAL 6.14 AZL 90.37 HCA 144.69 SMA 186.03 (CC .23374 INC .3668 vl 30.278

LOP 235.90 VP 21.055 GAP .59 AZP 89.70 TAt. 33.36 TAp 178.05 RCA 142.55 Also 229.51 V2 23.966

GP 11.66 ZAL 35.25 ZAP 129.88 ET3 168.49 ZN[ 163.20 ETE 126.36 ZAC 100.76 ETC 255.71 CLP 130.94

DLA 16.04 RAL 128.05 RAD 6567.8 VEL 11.879 PTH 2.11 VMp 3.821 OpA 9.20 RAp 191.77 ECC 1.3246

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2734.53 -27.88 77.06 354.82 95.18 12 22 44 2134.5 -26.87 68.54

4331.69 4.28 179.34 348.28 61.98 5 8 39 3751.7 .50 172.70

2443.41 -29.22 55.49 354.66 96.62 13 48 9 1843.4 -27.99 46.90

4098.04 5.46 161.$1 347.63 60.56 6 17 10 3498.0 1.50 154.97

2167.90 -32.72 33.95 354.05 100.51 15 11 37 1567.9 -30.92 25.19

3946.32 8.48 148.15 345.76 56.76 7 3 4 3346.3 4.05 141.67

DIFFERENTIAL CORRECTIONS

TOE .1349 TRA -.3284 TC3 1.3629 BAU .4929

ROE -.3866 RRA .4134 Re3 1.2790 FAU .36227

FOE .9659 FRA-6.ZZT9 FC-15.9000 BSP 5659

BOE .4096 BRA .3279 BC3 1.8690 FSP 4805

LAUNCN DATE DEC 23 1964

HELIOCENTRIC CCNIC

ML 147.14 LAL -.OO LOt. 91.21 VL

RP 229.09 LAp -.25 LOP 236.93 VP

tiC 233.848 GL -3.23 6P 12.41 ZAL

PLAJA(TO(ENTRIC CONlC

C3 19.691VHL 4.438

LNCH AZMTH LNCH TIM(

90.00 11 40 15

90.00 3 51 2

100.00 13 10 10

100.00 5 3 48

110.00 14 37 29

110.00 5 $2 58

DIFFERENTIAL C_RRECTION$

TOE .1489 TRA -.3684 TC3 1.2512 BAU .4874

ROE -.3789 RRA .4530 RC3 1.3647 FAU .37391

FOE .9124 FRA-6.3064 FC-16.4390 BSP 5667

BOE .4053 BRA .5839 BC3 1.8515 FSP 4985

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1300.1 _ 1359.2 SG3 1422.1 ST 221.5 SR 527.1 SS 933.1

RRT .5907 RRF -.9123 RTF -.6167 CRT -.9214 CRS .7058 CST -.8495

1880.9 R23 -.3441 R13 -.8905 LSA 1037.0 MSA 350.4 SSA 57.1

SG1 1678.0 SG2 849.T THA 47.16 EL1 566.1 EL2 80.2 ALF 111.62

FLIGHT TIN( 222.00 ARRIVAL DATE AUG 2 1965

DISTANCE 486.079 EARTH

33.010 GAL 6.14 AZL 90.44 HCA 145.72 SMA 185.81ECC .23295 INC

21.081 GAP .24 AZP 89.64 TAL 33.50 TAP 179.22 RCA 142.52 AlSO

35.13 ZAP 128.23 ETS 168.63 ZAE 161.65 ETE 131.70 ZAC 101.16 ETC

TO MARS

.4369 Vl 30.278

229.09 V2 24.009

255.72 CLP 129.32

OLA 15.59 RAL 127.75 RAID 6567.8 V(L 11.877 PTH 2.11 VHP 3.758 OPA 9.93 RAp 191.47 ECC 1.3241

L-I TIME IMJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LOANS

2717.65 -27.77 75.84 354.30 95.78 12 25 33 2117.6 -26.66 67.34

4347.76 4.79 160.24 347.89 62.06 5 3 30 3747.8 1.02 173.59

2427.67 -29.09 54.34 354.13 97.21 13 50 36 1827.7 -27.79 45.78

4112.97 5.96 162.34 347.25 60.65 6 12 21 3513.0 2.00 155.78

2134.49 -32.54 32.94 353.46 101.09 15 13 23 1554.5 -30.67 24.22

3R58.93 8.95 148.83 345.42 56.87 6 58 57 3358.9 4.53 142.53

MID-COURIM[EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T 1230.4 SGR 1439.7 ST,3 1472.1 ST 245.0 SIR 520.9 SS 942.4

RRT .5372 RRF -.9597 RTF -.5565 CRT -.9351CRS .7049 CST -.8431

Sr_ 1893.8 R23 -.3126 R13 -.9087 LSA 1045.4 MSA 351.3 SSA 56.1

SG1 1668.8 $GZ 895.3 THA 53.18 EL1 570.1 EL2 79.3 ALF 114.24

LAUNCH DATE DEC 23 1964

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 626.70 LAP -.26

RC 235.703 GL -3.77

PLANETOCENTRIC CONIC

C3 19.656 VHL 4.434

LNCH AZIATH LNCH TIN(

90.00 11 43 39

9O.OO 3 45 25

100.00 13 13 12

tO0.OQ 4 56 33

110.00 14 39 44

110.00 S 46 30

FLIGHT TIV_ 224.00 ARRIVAL DATE AUG 4 1965

LOt. 91.21VL

LOP 237.96 yp

GP 12.98 ZAL

DISTANCE 489.947 EARTH TO MARS

32.998 GAL 6.13 AZL 90.51HCA 146.76 SMA 185.60 ECC .23221 INC .5090 vl 30.276

21.108 GAP -.1| AZP 9.57 TAL 33.61 TAp 180.37 RCA 142.50 APO 228.70 V2 24.049

35.04 ZAP 126.55 (73 168.78 ZA( 160.01ETE 134.56 ZAC 101.59 ETC 255.72 CLP 127.67

DLA 15.10 RAL 127.48 RAO 6567.8 VEL 11.876 PTH 2.11 VHP 3.698 OPA 10.71 RAp 191.17 ECC 1.3235

L-I TIN( INJ LAT 1NJ LONG INJ RT A$C INJ A_ATH INJ TIME PQ CST TIN INJ 2 LAT INJ Z LONG

2699.T2 -27.64 74.54 353.78 96.42 12 28 39 2099.7 -26.46 66.07

4364.88 5.34 181.20 347.52 62.15 4 58 10 3764.9 1.57 174.55

2410.94 -28.94 53.12 353.60 gT.84 13 53 23 1610.9 -27.55 44.59

4828.90 6.49 163.22 346.89 60.76 6 7 22 3528.9 2.54 156.66

2140.16 -32.35 31.67 352.92 101.69 15 15 24 1540.2 -50.40 23.20

3972.45 9.45 149.55 345.08 57.00 6 54 43 3372.4 5.04 143.24

DIFFERENTIAL CGRRECTION8

TOE .1631 TRA -.4125 TC3 1.1327 BAU .4848

ROE -.3657 RRA .4953 RC3 1.4561 FAU .36544

FOE .6455 FRA-G.TB61 FC-19.gT45 BSP 5698

BOE .4004 BRA .6446 BC3 1.8448 FSP 5159

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1165.4 S&R 1526.4 363 1521.9 ST 269.7 SR 514.2 SS 949.1

RRT .4673 RRF -.9660 RTF -.4610 CRT -.9472 CRS .7043 CST -.8338

M,8 1920.5 R23 -.2636 R13 -.9299 LSA 1053.8 NSA 352.8 SSA 54.9

S_| 1675.4 $62 938.7 THA 60.15 EL1 575.5 EL2 77.3 ALF 116.94

LAUNCH DATE DEC 23 1964 FLIGHT TIME 226.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 147.14 LAL *.00

RP 228.31 LAP -.31

RC 237.537 GL -4.34

PLAN(TOCENTRIC C(_iIC

C3 19.926 VHL 4.430

LNCH AZI4TH LNCH TIM(

gO.DO 11 47

90.DO 3 39 36

100.00 13 16 31

100.00 4 53 7

110.00 14 42 15

110.00 3 43 52

DIFFERENTIAL CCRRECTION8

TOE .1764 11_A -.4616 TC3 1.0043 BAU .4849

ROE -.3535 RRA .5397 RC3 1.5516 FAU .39631

FOE .7697 FRA-7.0562 FC-17.4822 BSP 5810

BO( .3951 9RA .7102 BC3 1.6482 FSP 5337

DISTANCE 493.826 EARTH TO MARS

LOL 91.21 VL 32.987 GAL 6.15 AZL 90.59 HCA 147.79 SiAA 185.41 ECC .23150 INC .5861 vl 30.278

LOP 239.00 VP 21.138 GAP -.45 AZP 89.50 TAL 33.72 TAp 181.51 RCA 142.49 APO 228.34 V2 24.090

GAP 13.58 ZAL 34.97 ZAp 124.83 ETS 168.95 ZA( 158.28 ETE 137.07 ZAC 102.03 ETC 255.72 CLP 125.99

DLA 14.58 RAL 127.21 RAD 6567.8 V(L 11.875 PTH 2.11 VHP 3.643 DpA 11.52 RAp 190.85 ECC 1.$230

L-I TIM( INJ LAT IMJ _G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2890.69 -27.49 73.17 353.26 97.09 12 32 2 2080.7 -26.22 64.73

4383.14 5.92 182.23 347.16 62.26 4 52 39 3783.1 2.16 175.57

2393.13 -26.T7 51.82 353.06 98.50 13 56 25 1793.1 -27.29 43.33

4145.82 7.05 t64.17 346.54 60.88 6 2 13 3545.9 3.12 157.60

2124.88 -32.14 30.73 352.55 102.34 15 17 40 1524.9 -30.10 22.11

3988.94 9.99 150.33 344.78 57.14 6 50 19 3386.9 5.59 144.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1108.5 Srdi 1618.3 SG3 1569.1 ST 294.9 SR 507.5 SS 955.3

RflT .3764 RRF -.9714 RTF -.385L CRT -.9569 CRS .7054 CST -.8247

$GB 1960,5 R23 -.1991 R13 -,9510 LSA 1062.4 MSA 354.4 SSA 53.7

$61 1700.5 SG2 975.6 THA 67.98 EL1 582.2 EL2 74.7 ALF 119.62

2383



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 23 1964 FLIGHT TIME 228.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC COI_IC DISTANCE 497.718

RL 147.14 LAL -.DO LOt. gl.21 VL 32.977 GAL 6.15 AZL 90.67 HCA 148.83 SNA 185.24 ECC

RP 227.9_ LAP -.35 LOP 240.04 VP 21.168 GAP -.79 AZP 89.43 TAL 35.80 TAp 182.63 RCA

RC 239.350 GL -4.95 GP 14.21 ZAL 34.94 ZAP 123.08 ET8 169.14 ZAE 156.48 ET( 139.24 ZAC

PLANETOCENTRIC CONIC

C3 19.595 VHL 4.427 DLA 14.01 RAL 126.96 RAD 6567.8 VEL 11.873 pTH 2.11 VHp

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 11 51 24 2660.46 -27.31 71.72 352.74 97.80 12 35 44

90.00 3 33 31 4402.61 6.53 183.33 346.82 62.39 4 46 54

100.00 13 20 10 2374.16 -28.57 50.45 352.52 99.19 13 59 44

100.00 4 47 27 4164.12 7.65 165.19 346.21 61.02 5 56 51

110.00 14 45 3 2108.57 -31,89 29.52 351.77 103.01 15 20 12

110.00 5 39 3 4002.50 10.56 151.17 344.45 57.30 6 45 45

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .1894 TflA -.5152 TC3 .8687 BAU .4892 SGT 1060.1 SGR 1717.3 SG3 1615.5

ROE -.3395 RRA .5873 RC3 1.6532 FAU .40691 RRT .2633 RRF -.9760 RTF -.2678

FOE .6775 FRA-7.5256 FC-17.9783 BSP 5981 SGB 2018.1 R23 -.1254 R13 -.9679

BOE .3887 BRA .7812 BC3 1.8675 FSP 5502 SG1 1751.3 962 1002.8 THA 76.14

EARTH TO MARS

.23083 %NC .6673 Vl 30.278

142.48 Apo 227.99 V2 24.132

102.51ETC 255.73 CLP 124.27

3.593 OpA 12.37 RAp 190.52 ECC 1.3225

]NJ RT ASC INJ AZMTH TNJ TIME PO CST TIN XNJ 2 LAT INJ 2 LONG

2060.5 -25.95 63.31

3802.6 2.78 176.66

1774.2 -27.00 41.99

3564.1 3.73 158.60

1508.6 -29.77 20.95

3402.5 6.18 144.82

ORBIT DETERMINATION ACCURACY

ST 321.1SR 500.3 SS 961.4

CRT -.9658 CRS .7070 CST -.8128

LSA 1071.2 MSA 357.1 8SA 52.2

ELI 590.2 EL2 70.6 ALF 122.31

LAUNCH DATE DEC 23 1964 FLIGHT TIME 230.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC DISTANCE 501.621 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21 VL 32.967 GAL 6.15 AZL 90.75 HCA 149.88 SMA 185.07 ECC .23020 [NC .7544 V1 30.278

RP 227.53 LAP -.39 LOP 241.09 VP 21.201 GAP -1.12 AZP 89.35 TAL 33.87 TAp 183.74 RCA 142.47 Apo 227.68 v2 24.173

RC 241.142 GL -5.60 GP 14.88 ZAL 34.94 ZAP 121.30 ETS t69.35 ZAE 154.61 ETE 141.13 ZAC 103.01ETC 255.73 CLP 122.52

PLANETOCENTRIC CONIC

CS 19.567 VHL 4.423 DLA 13.41 RAL 128.71 RAD 6567.8 VEL 11.872 PTH 2.11VHp 3.547 DpA 13.27 RAp 190.18 ECC 1.3220

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZI, qTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 55 46 2638.99 -27.10 70.18 352.21 98.54 12 39 45 2039.0 -25.64 61.82

90.00 3 27 11 4423.41 7.19 184.51 346.50 62.54 4 40 55 3823.4 3.45 177.82

100.00 13 24 7 2334.04 -28.34 48.99 351.98 99.93 14 3 21 1754.0 -26.68 40.58

100.00 4 41 31 4183.59 8.29 166.28 345.90 61.18 5 51 15 3583.6 4.39 159.67

110.00 14 48 8 2091.19 -31.62 28.24 351.19 103.73 15 22 59 1491.2 -29.41 19.73

110.00 5 34 0 4019.21 11.17 152.08 344.17 57.48 6 40 59 3419.2 6.81 145.71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2106 TRA -.5640 TC3 .7440 BAU .5018 _T 1035.2 9GR 1829.7 SG3 1667.3 ST 354.4 SR 489.2 SS 968.8

ROE -.3196 RRA .6417 RC3 1.7880 FAU .41878 RRT .1451 RRF -.9800 RTF -.1489 CRT -.9793 CRS .7028 CST -.7705

FOE .5272 FRA-7.6291 FC-18.5291 BSP 6093 _ 2102,3 R23 -.0578 R13 -.9783 LSA 1078.9 MSA 370.3 SSA 49.7

BDE .3828 BRA .8543 BC3 1.9181 FSP 5568 SGl 1838.7 SG2 1019.3 THA 83.21 EL1 601.2 ELI 58.3 ALF 125.74

LAUNCH DATE DEC 23 1964 FLIGHT TIME 232.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CONIC DISTANCE 505.534 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21VL 32.958 GAL 6.14 AZL 90.85 HCA 150.93 SMA 184.93 ECC .22960 INC .8470 vl 30.278

tip 227.14 LAp -.41 LOP 242.14 VP 21.234 GAP -1.44 AZP 89.26 TAL 33.91 TAp 184.84 RCA 142.47 Apo 227.58 V2 24.214

RC 242.914 GL -6.29 GP 15.59 ZAL 34.98 ZAp 119.50 ETS 169.58 ZAE 152.68 ETE 142.80 ZAC 105.54 ETC 255.74 CLP 120.74

PLANE TOCENTRIC CONIC

C3 19.541VHL 4.420 OLA 12.75 RAL 126.47 RAD 6567.8 VEL 11.871PTH 2.11VHp 3,505 DpA 14.21 RAp 189.84 ECC 1.3216

INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

68.55 351.67 99.33 12 44 7 2016.1 -25.29 60.23

185.77 346.19 62.71 4 34 39 3845.7 4.16 179.07

47.45 351.42 100.70 14 7 19 1732.5 -28.31 39.09

167.45 345.80 61.37 5 45 23 3604.5 5.09 160.83

26.88 350.59 104.48 15 26 4 1472.6 -29.00 18.43

153.05 343.90 57.69 6 36 1 3437.2 7.48 146.66

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

9GT 1024.1 SGR 1939.7 SG3 1705.9 ST 378.6 SR 482.8 88 975.8

RRT -.0133 RRF -.9832 RTF .0133 CRT -.9833 CRS .7107 CST -.7656

SGB 2193.5 R23 .0049 R13 -.9832 LSA 1089.9 MSA 371.9 SSA 48.1

SG1 1939.7 862 1024.0 THA 90.56 EL1 6_1.1 ELI 54.5 ALF 127.99

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 0 31 2616.09 -26.86

90.00 3 20 33 4445.67 7.88

100.00 13 26 26 2332.53 -28.08

100.00 4 35 19 4204.47 8.98

110.00 14 51 31 2072.57 -31.31

110.00 5 28 43 4037.19 11.83

OIFFERENTIAL CORRECTIONS

TOE .2180 TRA -.6306 TC3 .5841 BAU .5138

ROE -.3028 RRA .6942 RC3 1.8782 FAU .42739

FOE .4180 FRA-7.8663 FC-18.9352 BSP 6471

90E .3781 BRA .9379 8C3 1.9670 FSP 5744

LAUNCH DATE DEC 23 1964 FLIGHT TIME 234.00

HELIOCENTRIC CCNIC DISTANCE 509.457

RL 147.14 LAL -.00 LOL 91.21 VL 32.950 GAL 6.13 AZL 90.95 HCA 151.98 SMA

RP 226.75 LAp -.44 LOP 243.19 VP 21.269 GAP -1.75 AZP 89.16 TAL 33.94 TAp

RC 244.666 GL -7.04 GP 16.34 ZAL 35.05 ZAP 117.67 ETS 169.84 ZAE 150.70 ETE

PLANETOCENTRIC CONIC

C3 19.519 VHL 4.418 DLA 12.04 RAL 126.24 RAD 6567.8 VEL 11.870 PTH 2.11 VHP

LNCH AZMTH LNCH TIME L-% TIME INJ LAT

90.00 12 5 38 2591.71 -26.58

90.00 3 13 35 4469.53 8.62

100.00 13 33 7 2309.58 -27.78

100.00 4 28 48 4226.89 9.71

110.00 14 55 13 2052.65 -30.96

110.00 5 23 10 4056.58 12.53

DIFFERENTIAL CCRRECTION8

TDE .2252 TRA -.7010 TC3 .4186 BAU .5318

ROE -.2830 RRA .7504 RC3 1.9946 FAU .43526

FOE .2865 FRA-8.0962 FC-19.3054 BSP 6901

BDE .3616 BRA 1.0269 BC3 2.0381 FSP 5893

ARRIVAL DATE AUG 14 1965

EARTH TO MARS

184.79 ECC .22902 INC .9462 vl 30.278

185.92 RCA 142.47 Apo 227.11 V2 24.256

144.28 ZAC 104.11 ETC 255.74 CLp 118.94

3.469 DpA 15.20 RAp 189.50 ECC 1.3212

INJ lONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

66.82 351.12 100.15 12 48 50 1991.7 -24.90 58.55

187.13 345.90 62.92 4 28 5 3869.5 4.93 180.41

45.81 350.86 101.51 14 11 37 1709.6 -25.91 37.51

168.72 345.33 61.59 5 39 14 3626.9 5.84 162.07

25.43 349.99 105.27 15 29 26 1452.7 -28.56 17.05

154.12 343.65 57.93 6 30 47 3456.6 8.21 147.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1042.1 _ 2057.0 SG3 1741.7 ST 404.0 9R 476.0 $9 983.7

RRT -.1773 RRF -.9860 RTF .1798 CRT -.9873 CRS .7200 CST -.7549

SG8 2305.9 RZ3 .0528 R13 -.9846 LSA 1101.8 HSA 375.9 SSA 46.2

5G1 2067.9 9G2 1020.2 THA 96.79 ELI 622.4 EL2 49.2 ALF 130.26

2384



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19645
i

LAUNCH DATE DEC 23 1964 FLIGHT TIH( 236.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC DISTANCE 513.390 EARTH TO MARS

RL 147.14 LAL -.OD LOt. 91.21 VL 32.943 GAL 6.12 AZL 91.05 HCA 153.03 SNA 184.87 [CC .22848 INC 1.0532 vl 30.278

RP 229.59 LAP -.48 LOP 244.24 VP 21.305 GAP -2.06 AZP 69.06 TAL 33.95 TAp 186.99 RCA 142.47 APO 226.86 V2 24.297

RC 246.398 GL -7.84 ;p 17.13 ZAL 35.17 ZAP 115.81 (79 170.12 ZA[ 248.66 ETE 145.58 ZAC 104.71 (TC 255.75 CLP 117.11

PLANETOCENTRIC CONIC

CS 19.504 VNL 4.416 DLA 11.27 RAL 126.02 RAD 8567.8 VEL 11.869 pTH 2.11VHp 3.438 DpA 16.23 RAp 189.17 ECC 1.3210

LNCH AZMTN LNCN TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 11 10 2565.70 -26.25 64.98 350.56 101.02 12 53 56 1965.7 -24.47 56.77

90.00 3 6 15 4495.16 9.42 188.60 345.64 63.17 4 21 10 3895.2 5.74 181.85

100.00 13 38 11 2285.07 -27.43 44.07 350.29 102.37 14 16 16 1685.1 -25.45 35.83

100.00 4 21 55 4231.01 10.49 170.09 345.07 61.85 5 32 46 3851.0 6.64 163.41

110.00 14 59 16 2031.33 -30.57 23.89 349.38 106.10 15 33 7 1431.3 -28.06 15.59

119.00 5 17 19 40T7.53 13.29 155.27 343.42 58.21 6 25 17 3477.5 8.99 148.81

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2310 TRA -.TTSG TC3 .2469 BAU .5556 S_T 1090.9 SGR 2191.2 $G3 1773.5 ST 429.6 SR 469.8 SS 993.0

ROE -.2606 RRA .9100 RC3 2.1167 FAU .44214 RRT -.3333 RRF -.9883 RTF .3373 CRT -.9902 CR8 .7325 CST -.7422

FDE .1401FRA-8.3090 FC-19.6260 BSP 7411 SGB 2458.8 RZ3 .0869 R13 -.9845 LSA 1115.4 MSA 381.1 SSA 44.2

BOE .3462 BRA 1.1213 BC3 2.1310 FSP 8034 SG1 2219.5 SG2 1010.8 THA 101.99 EL1 635.1 EL2 44.4 ALF 132.42

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 238.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC DISTANCE 517.334 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21VL 32.937 GAL 6.11 AZL 91.17 HCA 154.09 S44A 184.56 ECC .22798 INC 1.1687 vl 30.278

RP 225.97 LAp -.31 LOP 245.30 VP 21.343 GAP -2.36 AZP 88.95 TAL 33.95 TAp 198.04 RCA 142.48 APO 226.63 V2 24.339

RC 248.110 GL -8.70GP 17.97 ZAL 35.33 ZAP 113.94 ETS 170.42 ZSE 146.57 ETE 146.78 ZAC 105.36 ETC 255.75 CLP 115.25

PLAN[TOCENTRIC CONIC

C3 19.496 VHL 4.415 DLA 10.43 RAL 125.79 RAID 8567.8 VEL 11.869 PTH 2.11VHP 3.4110PA 17.32 RAP 188.84 ECC 1.3209

LNCN AZMTH LNCH TINS L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 17 8 2537.92 -25.88 63.04 349.99 101.92 12 59 26 1937.9 -23.97 54.88

90.00 2 $8 ZqJ 4522.77 10.26 190.19 345.40 63.46 4 13 51 3922.8 6.61 183.41

106.00 13 43 39 2258.85 -27.04 42.22 349.70 103.26 14 21 18 1658.9 -24.94 34.05

100.00 4 14 38 42TT.OT 11.32 171.57 344.84 62.15 5 25 55 3677.1 7.50 164.86

110.00 15 3 40 2008.46 -30.13 22.26 348.75 106.98 15 37 9 1408.5 -27.51 14.04

110.00 5 11 9 4100.22 14.10 156.53 343.22 58.53 6 19 27 3500.2 9.83 150.03

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .Z351 TRA -.9545 TC3 ,0686 BAU .5852 SGT 1169.6 SGR 2313.0 SG3 1800.9 ST 455.5 SR 464.5 89 1004.8

ROE -.2345 RRA .8740 RC3 2.2443 FAU .44788 RRT -.4704 W -.9902 RTF .4750 CRT -.9912 CRS .7485 CST -.7257

FD( -.0283 FRA-8.5094 FC-19.6678 BSP 7989 SC_ 2591.9 RZ3 .1095 R13 -.9842 LSA 1131.5 HSA 388.5 SSA 41.8

BOE .3320 BRA 1.2223 BC3 2.2453 FSP 6152 SG1 2392.1 $62 998.0 THA 106.29 ELI 649.2 EL2 43.2 ALF 134.44

LAUNCH DATE DEC 23 1964 FLIGHT TIH( 240.00 ARRIVAL 0AT( AUG 20 1965

HELIOCEMTR1C CONIC DISTANCE 521.288

RL 147.14 LAL -.00 LOt. 91.21 VL 52.931 GAL 6.10 AZL 91.29 HCA 155.16 SHA

RP 225.58 LAp -.54 LOP 246.57 VP 21.581 GAP -2.65 AZP 88.83 TAL 55.93 TAp

RC 249.$03 GL -9.64 GP 18.86 ZAL 35.54 ZAP 112.06 [TS 170.76 ZAE 144.44 ET(

PLANETOCENTRIC CONIC

C3 19.S00 VHL 4.416 DLA 9.52 RAL 125.56 RAD 6567.8 VEL 11.869 pTH 2.11VHp

LNCH AZMTH LNCM T1NE L-I TIME INJ LAT

90.00 12 23 33 2508.19 -25.44

90.00 2 50 14 4552.59 11.18

100.00 13 49 35 2230.75 -26.58

100.00 4 G 54 4305.26 12.21

110.00 15 8 28 1983.91 -29.62

110.00 5 4 30 4124.87 14.97

DIFFERENTIAL CORRECTIONS

TOE .2370 TRA -.9379 TC3 -.1148 BAU .6207

ROE -.2041RRA .9423 RC3 2.3782 FAU .45247

FOE -.2184 FRA-8.6892 FC-20.0680 BSP 8633

BOE .3128 9RA 1.3295 8C3 2.3809 FSP 6243

EARTH TO MARS

184.46 ECC .2274T INC 1.2938 Vl 30.278

189.08 RCA 142.50 kpO 226.41 V2 24.591

14T.84 ZAC 106.06 ETC 255.75 CLP 113.38

3.591DpA 18.46 RAp 188.52 ECC 1.3209

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

60.97 349.41 102.87 13 5 22 1908.2 -23.42 52.88

191.92 545.18 63.81 4 8 6 3952.6 7.55 155.10

40.26 349.11 104.20 14 26 45 1630.8 -24.37 32.16

173,19 344,64 62,50 5 !_ 39 370_.3 8.43 166.44

20.52 348.11 107.89 15 41 31 1383.9 -26.89 12.40

157.91 343.04 58.90 6 13 15 3524.9 10.74 151.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1275.6 SGR 2453.3 883 1823.7 ST 481.2 SR 460.9 SS 1020.2

RRT -.5827 RRF -.9919 RTF .5873 CRT -.9087 CRS .7689 CST -.7066

SGB 2765.1 R25 .1238 R13 -.9842 LSA 1151.0 MSA 398.0 SSA 39.2

SGI 2584.0 SG2 984.2 THA 109.86 EL1 664.5 EL2 50.0 ALF 136.25

LAUNCH DATE DEC 23 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC DISTANCE 525.253

RL 147.14 LAL -.00 LGL 91.21 VL 32.925 GAL 6.08 AZL 91.43 HCA 156.22 SHA

RP 225.19 LAp -.58 LOP 247.43 VF 21.421 GAp -2.94 AZP 88.69 TAL 33.89 TAp

RC 251.477 GL -10.65 GP 19.81 ZAL 35.80 ZAp 110.16 ETS 171.13 ZA[ 142.27 ETE

PLANETOCENTRIC CONIC

C3 19.518 VHL 4.418 DLA 8.53 RAL 125.33 RAD 6567.8 VEL 11.870 pTH 2.11 VHp

LNCH AZMTH LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 12 30 30 2476.29 -24.94

90.00 2 41 26 4584.92 12.13

100.00 13 55 59 2200.56 -26.06

100.00 3 58 38 4335.86 13.16

110.00 15 13 40 1957.48 -29.06

110.00 4 57 26 4151.73 15.91

DIFFERENTIAL C.GRRECTIONS

TOE .2352 TRA-1.0266 TC3 -.3045 BAU .6618

ROE -.1696 RRA 1.0158 RC3 2.5178 FAU .45569

FOE -.4320 FRA-8.SSO2 FC-20.2124 BSP 9335

BOE .2894 BRA 1.4442 BC3 2.5361 FSP 6303

EARTH TO MARS

184.37 ECC .22700 INC 1.4296 vl 30.278

190.11 RCA 142.52 APO 226.22 V2 24.423

148.81 ZAC 106.81 ETC 255.75 CLP 111.49

3.376 DpA 19.65 RAp 188.22 ECC 1.3212

PO CST TIM INJ 2 LAT INJ 2 LONG

58.76 348.82 103.87 13 11 46 1876.3 -22.79 50.76

193.80 344.99 64.21 3 57 31 3984.9 8.56 186.94

50.17 348.50 105.18 14 32 40 1600.6 -23.72 30.15

174.96 344.47 62.92 5 10 54 3735.9 9.43 168.16

18.67 347.46 106.85 13 46 18 1357.5 -26.21 10.65

159.42 342.90 59.34 6 6 36 3551.7 11.72 152.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1406.4 _ 2602.2 SG3 1840.9 ST 506.2 SR 460.4 SS 1040.5

RRT -.ST19RRF -.9932 RTF .6761 CRT -.9811CRS .7944 CST -.6865

SGB 2958.0 R23 .1321 R13 -.9645 LSA 1175.7 HSA 409.1 SSA 36.4

SG1 2794.4 SG2 970.1 7HA 112.87 ELI 681.1 EL2 66.3 ALF 137,76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE DEC 23 1964

HELI_ENTRIC COMIC

NL 147.14 LAL -.00

RP 264.80 LAP -.81

MC 2SS.1SE GL -11.78

PLANETOCENTR | C C(_41C

CS 19.554 VHL 4.422

LNCH AZMTH LNCH TIME

80.00 16 38 1

90.00 2 32 0

100.00 14 2 58

100.00 S 49 48

110.00 15 19 20

110.00 4 48 51

FLIGHT TIM( 244.00 ARRIVAL DATE AUG 24 1865

LOt. 91.61VL

LOP 248.50 Vp

GP 20.88 ZAL

DISTANCE 529.227 EARTH TO MARS

32.981GAL 6.06 AZL 91.58 HCA 157.29 SNA 164.29 ECC .22655 lNC 1.S781 vl $0.278

61.481 GAP -3.62 A2P $8.54 TAL 55.84 TAp 191.15 RCA 142.54 APO 228.04 V2 24.465

36.18 ZAP 101.21 (TS |71.54 2AE 140.06 ETE 149.89 ZAC 107.81 (TC 255.75 CLP 109.$8

OLA 7.45 RAL tES,O9 RAO SSiT.i VEL 11.17| PTH 2.11 VHP 3.868 OPA E0.91 RAp 187.9_ ECC 1.3218

L-| TIME INJ LAT |NJ LQNG INJ RT A$C INJ AZMTH INJ TIME FO C$T TIN INJ E LAT INJ 2 LONG

2446.00 -E4.38 58,42 348.21 104.90 13 10 43 1049.0 -92.08 48.40

4620,09 13.18 195.87 344.$5 64.70 3 49 0 4020.1 9.84 188.95

2168.11 -95.46 36.94 347.07 t06.91 14 38 4 1568.1 -95.00 26.01

4389.21 14.19 176.01 344.33 63.41 S 2 36 3789.9 10.51 170.05

1920.98 -98.41 IG.TO 346.00 109.86 15 51 99 1399.0 -95.44 8.79

4181.t0 16.99 I61.10 349.80 59,85 5 59 39 3561.1 12.79 154.43

DIFFERENTIAL C_RRECT|ON8

TOE .ESDO TRA-1.1199 TC3 -.4964 BAU .70TT

ROE -.1980 lIRA 1.0943 RC3 9.8610 FAU ,4S704

FDE -.84RR FRA-8.8839 FC-90.9359 Blip 10115

BOE .983E BRA 1.5658 SCS 9.7079 Flip 8344

LAUNCH DATE DEC 23 1964

HELIOCENTRIC Colic

HID-COURSE [vlrCUT|ON ACCURACY

8GT 155T.1 _ 9750.7 IKe3 1850.6

RRT -.7401RRF -.9944 RTF .7439

868 3167,0 R23 .1369 R13 -.9651

SG1 3020.0 969 910.5 THA 115.40

FLIGHT TIlE 946.00

ORB|T DF_TERHINATION ACCURACY

ST 550,7 SR 485.8 $$ 1068.2

CRT -.9686 CR8 .8848 CST -.6872

LSA 1908.8 HEA 421.4 SSA $3.5

ELI 700.0 EL9 90.8 ALF 130.86

ARRIVAL DATE AUG 28 1965

DISTANCE 553.914 EARTH TO MARS

RL 147.14 LAL -.00 LOt. 91.91VL

RP RR4.4I LAP *.64 LOP 949.58 _p

RC 654.788 GL -IE.98 _ 21.90 Z&L

PLAN(TOC(NTR|C CONIC

CS 18.$1S VHL 4.499

LNCH AZMTH LNCH TIi4E L-I TIM( INJ LAT

90.00 19 48 8 9405.05 -23.69

90.00 2 61 51 4858.51 14.96

100.00 14 10 27 9153.10 -Z4.TS

100.00 8 40 13 4405.70 15.99

110.00 15 E5 31 11141.91 -gT.68

110.00 4 41 39 4913.35 10.01

DIFFERENTIAL CCRRECTIGN8

TDE ,2967 TRA-1,9149 TC8 -.4_T5 _ .7699

-.0731 RItA 1.|144 RC5 2.9241 FAll .45929

FDE -.8701 irRA-l.1442 FC-£O,9TIT |RP 101110

BIDE .2313 lIRA 1.89Tt 1¢:3 2.9017 FIND 0951

39.917 GAL 8.04 A]5. 91.74 HC.A 156.36 SNA 184.22 ECC .22812 INC 1.7407 vl S0.278

21.503 GAP -3.49 A_P _.38 TAL 33.77 TAP 199.13 RCA 149.58 APO 925.87 V9 24.506

3E.51 ZAP 100.35 ET$ 171.99 _ 137.81 ETE 150.51 ZAC 108.40 ETC 255.74 CLP 107.66

DLA 4.98 RAL 194.84 RAD GSQT.S V(L 11.874 pTH 2.11 VIGp 3.3G0 DPA 92.99 RAP 187.71 ECC _.3228

INJ LONG IHJ RT ASC INJ AZHTH INJ TIM( leo CST TIM INJ 9 LAT INJ t LONG

53.99 347.60 105.96 13 96 15 1805.1 -21.97 46.08

198.15 544.74 65.98 3 39 30 4058.5 10.81 181.17

35.56 347.94 107.96 14 48 D 1533.t -2£.18 25.73

179.04 344.94 64.00 4 53 39 3805.7 11.87 179.14

14 61 346.19 110.90 15 57 9 1998.9 -94.59 6.80

1_.I_ 341.74 60.45 5 51 53 3813.3 13.94 158.21

NID-COUR9[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

KT 1719,1 I_ L_41.3 $63 1614.4 87 558.7 M 470.7 $8 1111.7

RRT -.TILT f -.934 RTF .7994 CRT -.9535 CR8 .8S10 CST -.6604

3400.3 R83 .1315 R13 -.RSEO LSA 1955.5 NSA 444.1 8SA 98.9

001 3ET1.9 I02 94T.4 THA 117.94 ELI 721.5 ELE 139.2 ALF 139.56

LAUNCH OATS OEC 23 1864 FL1GMT TIN( 248.00 ARRIVAL DATE AUG 28 1965

HELIOCENTRIC CONIC DISTANCE $37,E05 EARTH TO MARS

RL 14?.14 LAL -.00 LOL 91.21 VL 32.815 GAL 8.09 AZL 91.92 HCA 159.44 SMA 184.16 ECC .22571 IMC 1.9203 vl 30.278

RP 224.02 LAP -.67 L_ 250.88 VP 91.545 GAP -3.76 AZP 88.90 TA_. 33.88 TAp 183.12 RCA 142.58 APO 225.72 V2 24.548

RC 256.$80 GL -14.31 GP 23.05 ZAL 36.88 ZAP 104.45 [T8 172.48 ZA( |35.34 ETE 15|.65 ZAC 108.43 ETC 255.73 CLP 105.73

PLANETOCENTRIC CONIC

C3 16.704 VHL 4.439 DLA 4.98 RAL 164.57 RAO 8367,8 VEL 11.878 pTH 2.11VHp 3.372 OPA 93.60 RAP 187.52 ECC 1.3243

LNCH AZI4TH LNCH TIN( L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 12 54 59 2385.02 -29.81 31.94 346.97 10T.11 13 34 95 176S.0 -20.35 43.50

90.00 2 10 52 4700.69 15.45 200.80 344.69 65.97 5 99 12 4100.7 12.07 193.63

100.00 14 18 40 2095.13 -23.98 31.09 346.60 108.40 14 53 35 1495.1 -21.25 23.29

100.00 3 29 52 4445.82 16.47 161.45 344.90 64.70 4 43 58 3645.6 12.93 174.45

110.00 15 32 16 1864.80 -96.85 19.37 345.43 111.99 16 3 21 1264.8 -23.63 4.69

110.00 4 32 46 4248.90 19.19 165.04 342.74 61.16 S 43 35 3648.9 15.20 158.20

DIFFERENTIAL C(JIRECTIONS MIO-COUR_ EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

TOE .2026 TRA-I.3643 TC3 -.9002 BAU .8150 _T 1910.1 SGR 3100.7 $63 1847.7 ST 577.6 SIR 501.0 IS 1139.6

ROE -.0255 RRA 1.2701RC3 2.9600 FAU .45438 RRT -.832§ RRF -.9962 RTF .8352 CRT -.9140 CRS .8926 CET -.6394

FOE-l.1865 FRA-9.IS06 FC-19.9640 9_P 11824 SG8 3649.1 R25 .1385 R13 -.9868 LSA 1297.6 MSA 446.0 SSA 27.7

BOE .2042 BRA 1.8649 6C3 3.0938 FSP $327 SG1 3390.8 84;9 932.4 THA 119.42 EL1 746.5 ELI 157.0 ALF 159.45

LAUNCH OAT( DEC 23 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC C(_IC

ML 147.14 LAL -.00

RP 226.65 LAp -.71

RC 257.974 f_. -15.77

PLAN(TOCENTRIC CONIC

C3 19.833 VHL 4.453

LNCH AZMTH LNCH TIM(

90.00 13 4 39

90.00 1 58 53

100.00 14 27 38

100.00 3 18 35

110.00 15 39 39

110.OO 4 23 3

DISTANCE 541.207 EARTH TO MARS

LCL 91.21 VL 32.910 GAL 5.99 AZL 99,19 HCA 180.52 SHA 184.11 ECC .22532 INC 2.1197 vl 30.278

LOP 251.74 VII 91.588 GAP -4.09 AZI I 89.00 TAL 33.56 TAP 194.10 RCA 142.62 APO 225.59 V2 24.590

r,de 24.29 ZAL 37.56 ZAP 100.36 ET3 173.01 ZAE 133.24 ETE 151.94 ZAC 110.47 ETC 255.70 CLP 103.80

DLA 3.52 RAL 124.98 RAID 6587.8 VEL 11.883 PTH 2.11 VHP 3.386 DpA 95.08 RAp 187.38

L-! TINS INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME I:E) CST TIM INJ 2 LAT

2321.58 -22.01 48,38 346.34 108.28 13 43 20 1721.6 -19.31

4747.24 18,79 903.51 344.71 86.81 3 18 0 4147.2 13.44

2053.90 -93.07 99.30 345.95 109.55 15 1 52 1453.9 -20.19

4490.15 17.74 164.13 344.94 65.54 4 33 95 3890.1 14.29

1820.50 -95.90 9.97 344.73 113.12 16 10 7 1228.5 -22.55

4288.36 20.47 167.39 349.81 62.01 5 34 31 3688.3 16.57

DIFFERENTIAL CCRRECTIONS

TDE .1766 TRA-1.4385 TC3-1.1097 BAU .8721

ROE .0310 RRA 1.3612 RC3 3.0985 FAU .44740

F06-1.4224 FRA-g.1481 FC-19.5993 BSI I 19919

BDE .1793 BRA 1.9804 8C3 3.2891 FSP 6381

HID-COURSE EXECUTION ACCuRACy

SGT 2113.4 $GR 3968.9 SG3 t892.4

RRT -.8641RRF -.9988 9TF .8667

S_ 3892.5 R23 .1349 913 -.9677

SG1 3782.5 $GZ 919.1 THA 121.24

ECC 1.3264

INJ 2 LONG

40.74

196.36

20.68

177.03

2.42

160.44

ORBIT DETERMINATION ACCURACY

ST S01.8 SR 534.3 SS 1174.9

CRT -.8903 CRS .g216 CST -.6485

LEA 1380.9 MSA 449.6 SSA 26.2

EL! 782.6 EL2 187.0 ALF 138.80
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAm4CN DATE DEC •S 19t4 FLIGHT TIN( 656.00 ARRIVAL DATE $EP I 1965

HELIOCENTRIC CEltIC

RL 147.14 LAL -.DO

RP 623.84 LAP -.74

RC 559.S47 GL -17.40

PLAN[TOCEMTIIlC CONIC

C3 tO.OIl VHL 4.474

LNCH A154TH LNCH TIN[

D0.00 13 IS S•

SO.DO S 46 44

100.00 14 37 97

1OO.O0 3 • 11

110.00 IS 47 45

liD.DO 4 IZ Sm

DIFFERENTIAL CGRItI[CT|ON9

TO( .tATS TRA-S.SSS4 TC)-I.SOGt BAU .9589

ND( .1106 NNA S.4768 ItC5 3.•$SI FAt) .441G9

F04[-1.7970 IrlIA-D.STZT FC_S9.|059 BliP 134121

SO( .1945 BRA 2.14NK$ •.5061 FDP 69L_

DISTANCE 545.521 EARTH TO MARS

LOL 91.51 VL ••.DOT GAL 5.56 AZL 92.34 HCA 161.$0 SRA 164.07 ECC .Z5494 INC 2.3452 VI 30.276

LOP •52.92 VP 61.•56 GAP -4.67 AZP 07.76 TAL 36.47 TAp 199.07 flEA 146.66 AlSO 225.47 V2 24.692

GP 55,66 ZAL 38.•$ ZAP 100.49 ET9 173.40 ZAE 130.91 [TE 155.58 ZAC 111.59 (TE 255.67 CLP 101.97

DLA 1.•S RAL 125.95 RAO 6547.9 V(L 11.051PTH •.11VHp 3.409 OPA 26.60 RAP 167.90 ECC 1.S294

L-I TIM( INJ LAT INJ LG01G INJ MT ASC INJ AZI4TH INJ TIM( PO ¢67 TIN INJ Z LAT INJ 2 LONG

• •74.29 -20.97 45.30 545.72 109.47 13 55 7 1574.S -18.13 57.78

4798.99 10.09 •06.49 •44.01 67.•S 3 5 43 4198.9 14.91 199.44

2001.05 -2.0• 55.$• 345.30 1|0.74 15 10 54 1409.0 -19.DO I7.89

49_J,59 15.10 157.|5 544.36 66.55 4 •1 50 3939.4 15.77 179.94

178•.18 -54.92 7.41 544.04 114.29 14 17 34 l189.O -•1.33 960.00

4935.•0 61.93 170.04 _1,2.96 63.03 S 24 54 3735.• 1D.O6 162.97

NID-CoURI[ LrECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT £$15.9 _ 5474.$ SG3 1802.8 ST 6•7.3 SIR 590.3 SS 1241.I

RflT -._•IIF -.IHIT4 flTF .8897 CRT -.8490 CNS .9490 CST -.6423

497S.4 _ .|614 R|• -.9667 LSA 1437.3 HSA 465.0 SSA 22.1

3GS 4074°5 _ 9|2.7 THA 122.41 EL! 8•6.4 [L2 236.2 ALF 137.05

LAUNCH DATE DEC 53 ID64 FLIGHT TIN( |$4.00 AII_IVAL DATE SEP 3 1965

HELIOCENTRIC C_NIC

In. 147.|4 LAL -.00

IP tit. IS LAP -.TT

RC 561.100 fA. -19.•0

FL&NETOCENTRI¢ CONIC

CS tO.Is8 vm. 4.SOt OLA

LNCH AZMTH INCH TIN[ L-I TIlE INJ LAT

O0.O0 I$ I_ 51 I_.S• -19.76

90.00 S 51 11 4151.•1 11.51

100.00 14 48 ll !161,13 -91).110

lO0.O0 • 3• L_r 4994,4t 20.51

110.00 IS 99 41 IT4•.TS -•S.S8

110.00 4 0 _ 4381.38 _.34

DIFFERENT ! AL COHECT|G849

TOE .I0tl 11IA,-1.175• TC3-1.4gTT IAU 1.0091

liD[ .£030 NNA |.9952 RC• •.4101 FAt/ .46918

FOE-•.09S4 FRA-9.|4TO FC-38.4949 Blip $4tlZ

tOE .•909 NA I.•ISS K• •.7243 FAP 3010

OI•TMI(E 949.244 [MITH TO MARS

L_L 51.51 VI. •£.909 GAL 5.95 AZL 92.35 HCA 165.99 SNA 184.03 ECC .Z•4SD INC •.5927 v1 3D.278

• 3•.•1 VP 2I.IT7 GAP -4.59 AZP 87.59 TAL 3•.34 TAP 1D6.03 RCA 146.70 AlSO 225.36 V• 24.674

GP •T.07 ZAL 39.06 ZAP 98.84 ETi 174.24 ZA[ t29.56 ETE 153.19 ZAC 112.85 ETC 235.62 CLP 99.94

.14 RAL 126.$9 _ 45t7.• VEL I1.909 pTH 2.11VHP 3.443 DPA 26.22 RAp 187.31ECC 1.5336

INJ LGNG INJ 97 &lie INJ AD4TH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

41.1t9 343.10 110.70 14 3 53 1666.5 -16.77 54.59

530.51 343.06 49.07 • 35 9 4•56.4 16.50 205.99

1_.94 •44.S7 111.97 13 •0 36 1359.• -17.64 14.87

190.$9 344.3• 47.81 4 9 • 34)94.5 17.37 183.25

4.64 345.35 tt9.45 19 55 46 1145.8 -19.96 357.40

IT•.OI 54•.23 •4.99 S 15 33 3781.4 19.6D 195.85

NIO-CQUIt mr [ECUTIGN ACCURACY ORlJlT DETERNINATIGN ACCURACY

SGT 9Slll.• IGII _J190.0 IG• 1770.5 ST GSS.• SR 668.0 •• 1315.5

J_tIT -.J_41JU_ r -._)_?9 RTF .9035 CRT -.DIS4 ORS .•949 CST -.6494

4479.S 21_ .I_F3 fl13 -.9897 LSA 1345.4 N3A 476.9 SSA 19.3

SG$ 4375.0 M_ 107.9 THA 155.40 ELI 995.0 EL• 584.0 ALF 194.36

LAUNCH DATE DEC 63 1994 FLIGHT TIN[ 556.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC 0ISTANC[ 553.275 EARTH TO MARS

RL 147.14 LAL -.DO LQL 91.21 VL 36.304 GAL 5.90 AZL 92.89 HCA 163.76 •HA 184.01ECC .22425 INC 2.6766 vl 90.676

RP 282.47 LAP -.60 LOP 635.01Vff •l.T•• GAP -4.7• AZ1P |7.64 TAL 33.19 TAp |99.97 RCA 142.74 APO 625.67 V2 24.716

RC 262.655 •L -61.61GP 29.63 ZAL 39.97 ZAP $7.04 ET$ 174.95 ZAE l•4.1S ETE S33.76 ZAC |14.19 ETC 255.54 CLP 96.02

PLAN(TOCEHll_IC CONIC

C3 20.610 VHI. 4.540 OLA -1.|1RAL 153.17 RAD 6567.8 VEL 11.314 PTH 2.12 VHp 3.469 DPA 29.34 RAP 187.41ECC 1.3392

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ R_ Ale INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 13 39 46 6165.54 -18.35 38.40 344.5• 111.95 14 15 52 1565.5 -15.2I 31.15

OO.OO I 14 57 4551.60 51.05 514.44 •45.39 70,61 • 39 56 4351.6 19.21 •06.94

100.00 19 O 17 11105.•4 -19,39 10.83 344.07 113.21 15 32 • 1305.9 -16.08 11.62

IOO.OO • 37 • 4156.51 •t.lO 194.39 344.97 49.35 3 54 44 4056.5 19.09 167.05

110.00 16 l 55 1999.5D -25.14 1.71 345,$9 116.76 16 34 54 1096.3 -16.40 954.60

110.00 3 47 18 4456.84 •4.93 176.61 343.70 65.85 5 I 15 3836.9 21.45 169.19

DIFFERENTIAL C_RNECTIQN$ NI0-COURSE (1ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .099• 1114-t.lOwi TC3-1.9840 BAU 1.0•21 SOT 274T.9 8OR 5908.• SOS 1790.9 ST 689.9 SR 766.4 SS 1391.3

ROE .3077 RRA 1.7534 RE3 3.3478 FAU .49025 RRT -.D390RRF -.9982 RTF .9500 CRT -.8001CRS .9817 CST -.6726

FDE-•.41DS FRA-D.04II FC-I?.651• Blip 15934 SG8 4777.• •23 .1935 RI• -.9909 LSA 1646.9 NSA 443.1 SSA 16.9

tOE .3132 _A •.4_ BE3 3.927• FSi _ 3884 SGI 4691.5 SG2 902.5 THA 554.31 EL1 976.9 EL• 354.0 ALF 131.25

LAUNCH DATE DEC 23 1964 FLIGHT TIME 298.00 ARRIVAL DATE S£p • 1965

HELIOCENTRIC CCNIC

RL 147.14 LAL -.00 LQL 91.51VL 35.903 GAl.

RIP 266.08 LAP -.83 LOP 556.10 VP •1.768 GAP

RC 664.145 r,A. -63.46 _ 30.35 ZAL 41.10 ZAP

PLAN[TOCENTR|C COllIC

CS 21.075 VHL 4,3D1

LNCN AZMTH iNCH TIN(

90.00 13 34 16

90.00 0 56 37

lOO.OO 15 13 44

1DO.D0 2 19 50

110.00 16 IT 40

110.00 3 3• 23

DIFFERENTIAL COIRI£CTIGNI

TOE -.0044 TRA-I.9498 TC_-!.9344 8AU 1.1595

ROE .4331 RRA 1.0751 RC3 3.9T4_ FAU .40475

F0[-2.7504 FRA-6.DOID FC-16.6554 BgP 17072

BOE .4S31 lIRA •.7009 BE3 4.1199 FSP 5661

DISTANCE 557.313 EARTH TO MARS

5.87 AZL 93.|0 _ 164.80 •HA 183.99 ECC .22392 INC 3.2013 vl 30.278

-5.00 AZP 1_.Dl TAL 33.03 TAP 197.90 RCA 142.79 APO •55.19 v2 24.758

55.59 (78 175.75 zAE 155.81ET( IS4.29 ZAC 115.67 ETC 253.44 CLP 96.12

DLA -4.01 RAL 155.19 RAD 6517.9 _ 11.935 pTH 2.15 VHp 3.550 DPA 31.76 RAP I87.64 ECC 1.3466

L-I TIN• INJ LAT INJ LC)NG |NJ RT ASC INJ AZI4TH ;NJ TIN[ PO CST TIN INJ • LAT INJ 2 LONG

• 10_.43 -19.70 34.50 343.99 113.•5 14 29 18 1502.4 -13.45 27.57

4995.41 22.64 •13._1 345.9• 75.52 2 19 52 4395.4 20.03 211.59

1845.09 -I7.74 13.17 _43,51 114.46 13 44 30 1546.1 -14.29 8.08

47•9.•8 ••.72 199.17 345,54 71.26 3 38 37 4157.0 •0.94 191.47

1443.93 -60.52 358.53 346.09 117.96 16 45 6 1045.9 -14.62 351.58

4499,91 2•.6• ItS,T• 344,34 47.T• 4 47 •3 _899.9 •3.37 173.08

NIO-COURSI[ EI_CUT|GN ACCURACY ORBIT DETERMINATION ACCURACY

SGT _979.9 8DR 414_.5 _3 1659.3 ST 732.5 SR 892.3 SS 1455.g

RRT -.9•04 RRF -.90•3 RTF .9315 CRT -.?98• CRS .989? CST -.T048

SCAR 3098.9 •_lj .1187 R13 -.9915 LSA 1809.2 MSA 487.5 SSA 14.6

SGI 5019.D Sr_ •99.• THA 125.D• ELI 1097.3 EL2 356.8 ALF 128.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DAlE DEC 23 1984 FLIGHT TIME 260.00 ARRIVAL DATE SEp 9 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 221.70 LAP -.87

RC 265.639 GL -25.99

PLANETOCENTRIC CONIC

C3 21.706 VHL 4.859

LNCH AZMTH LNCH TIME

90.00 14 10 43

90.00 O 35 39

100.00 lS 28 59

100.00 2 0 5

110.00 16 30 10

110.00 3 15 22

DISTANCE 561.363 EARTH TO MARS

LOt. 91.21 VL 32_g02 GAL 5.83 AZL 93.58 HCA 165.g7 SNA 183.98 ECC .22361 INC 3.5766 vl 30.278

LOP 257.20 VP 21.815 GAp -5.23 AZF 86.53 TAL 32.86 TAp 198.83 RCA 142.84 APO 225.12 V2 24.799

GP 22.19 ZAL 42.43 ZAP 93.58 ETS 176.56 ZAE 121.41 ETE 154.80 ZAC 117.32 (TC 255.31 CLP 94.23

DLA -6.48 RAL 122.12 RAD 6567.9 VEL 11.962 PTH 2.13 VHp 3.629 DpA 33.73 RAP 188.02 ECC 1.3573

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2031.98 -14.76 30.24 343.56 114.44 14 44 33 1432.0 o11.34 23.23

3080.13 24.25 224.97 348.70 74.92 2 0 19 4480.1 21.95 217.06

1779.51 -15.62 11.16 343.05 115.70 15 58 38 1179.5 -12.23 4.21

4807.83 25.36 204.60 346.35 73.65 3 20 12 4207.8 22.90 196.68

1387.92 -18.63 355.09 341.52 119.19 16 56 38 987.9 -14.60 348.30

4572.18 28.40 185.60 345.25 70.12 4 31 5/, 3972.2 25.42 177.69

ORBIT DETERMINATION ACCURACY

ST 788.3 SR 1049.0 SS 1566.4

CRT -.8106 CR$ .9944 CST -.7449

LSA 1983.9 MSA 489.4 SSA 12.5

EL1 1254.1 ELI 386.2 ALF 125.17

DIFFERENTIAL C_RRECTIONS

TOE -.0643 TRA-2.0992 TC3-Z.0117 BAU 1.2431

ROE .3843 RRA 2.0362 RC3 3.7814 FAU .36601

F02-3.0603 FRA-8.6982 FC-15.3942 BSP 18250

BIDE .5905 9RA 2.9259 0C3 4.2832 F8P 5387

MID-COURSE EXECUTION ACCURACY

SGT 3205.4 SGR 4392.7 668 1583.8

RRT -.9599 RRF -.9998 RTF .9403

SG8 5437.9 R23 .1140 R13 -.9923

$61 5863.4 SGZ 896.7 THA 125.59

LAUNCH DATE DEC 23 1964 FLIGHT TIME 262.00 ARRIVAL DATE Sip 11 1965

HELIOCENTRIC CONIC

RL 1M7.14 LAL -.00

RP 221.32 LAP -.90

RC 267.114 GL -28.63

pLANETOCENTRIC CONIC

C3 2_.377 VHL 4.752

LNCH AZIATH LMCH TIME

90.00 14 29 42

90.00 O 11 16

100.00 13 46 31

100.00 I 37 6

110.00 16 44 27

110.00 2 55 41

DIFFERENTIAL CCRRECTION6

TDE -.1797 TRA-2.ESE7 TC3-2.1860 BAU 1.3310

ROE .7671 RRA 2.2282 RC3 8.6500 FAU .36393

FOE-3.3933 FRA-8.4277 FC-18.9512 BSP 19438

BOE .7679 BRA 8.1756 BC3 4.4096 FSP 5058

D[STANCE 565.420 EARTH TO MARS

LOL 91,21VL 32.902 GAL 5,79 AZL 94.02 HCA 167.07 SMA 183.98 ECC .22331 INC 4.0160 vl 30.278

LOP 258.31VP 21.862 GAP -5.45 AZP 86.09 TAt. 32.67 TAp 199.74 RCA 142.89 APO 223.06 V2 24.841

GP 34.23 ZAL 44.01 ZAP 91.96 ITS 177.48 ZAE 119.00 ETE 155.29 ZAC 119.15 ETC 255.13 CLp 92.37

DLA -9.25 RAL 121.48 RAO 6567.9 VEL 11.998 PTH 2.14 VHp 3.730 DPA 35.81 RAp 188.59 (CC 1.3716

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

1952.49 -12.47 25.53 343.27 115.63 15 2 15 1352.5 -8.92 18.65

5178.61 25.83 231.76 347.79 77.97 1 37 35 4578.6 23.91 223.61

1704.68 -13.56 6.75 342.72 116.90 16 14 56 1104.7 -9.85 359.93

4901.65 27.02 211.09 347.49 76.70 2 58 50 4301.7 24.92 202.92

1588.27 -16.45 351.36 341.09 120.40 17 9 50 923.3 -12.29 344.72

4655.83 30.19 191.45 346.51 73.15 4 13 17 4055.8 27.59 183.22

MID-COURSE EXJ[CUTION ACCURACY ORgIT DETERMINATION ACCURACY

$GT 3436.5 $GR 4659.2 SG3 1492.8 ST 859.3 SIR 1238.9 Ss 1657.3

RRT -.9475 RRF -.9990 RTF .9476 CRT -.8308 CRS .9970 CST -.7859

5789.4 R23 .t093 fl|3 -.9930 LSA 2186.0 MSA 490.8 SSA 10.6

SGI 5719.6 SG2 896.4 THA 125.96 ELI 1451.4 EL2 408.2 ALF 122.88

LAUNCH DATE DEC 23 1964 FLIGHT TIME 264.00 ARR|VAL DATE SEP 13 1965

HELIOCENTRIC CONIC DISTANCE 589.485 EARTH TO MARS

RL 147.14 LAL -.DO LOt. 91.21VL 32.902 GAL 5.75 AZL 94.54 HCA 168.18 3MA 183.98 ECC .22302 INC 4.5380 vl 30.278

tip 220.94 LAP -.93 LOP 259.42 VP 21.909 GAP -5.67 AZP 85.56 TAL 32.47 TAp 200.64 RCA 142.95 APO 225.01 v2 24.883

RC 268.570 GL -32.06 GP 36.47 ZAL 45.88 ZAP 90.44 ITS 176.48 EkE 116.58 ETE 155.75 ZAC 121.19 ETC 254.90 CLP 90.54

PLAMETOCENTR|C CONIC

C3 23.761VHL 4.877 DLA -12.36 RAL 120.63 RAD 8566.0 VEL 12.048 PTH 2.15 VHp 3.861DpA 38.04 RAp 189.39 (CC 1.3914

LNCH AZMTH LNCH TIME L-| TIME INJ LAT [NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 14 52 8 1661.44 -9.73 20.24 343.23 116.72 15 23 10 1261.4 -6.07 15.48

90.00 23 38 21 5295.01 27.22 239.99 349.24 81.87 25 8 36 4695.0 25.81 231.60

tOO.DO 16 ? 8 I619.50 -10.89 1.84 342.62 118.01 16 34 7 1019.5 -7.06 355.15

100.00 _ g 58 5012.19 28.50 218.96 349.01 80.59 2 33 30 4412.2 26.91 210.53

110.00 17 1 2 1450,84 -13.90 347.27 340.88 121.55 17 25 13 850.6 -9.63 340.78

110.00 2 32 33 4753.80 31.91 196.56 348.23 77.04 3 51 46 4153.8 29.80 189.99

DIFFERENTIAL CGRflECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2938 TRA-2.4400 TC3-2.2198 BAU 1.4227 SGT 3663.3 STIR 4935.1 SG3 1383.1 ST 947.8 SR 1461.0 SS 1737.6

ROE .9863 RRA 2.4454 RC3 3.8853 FAU .33738 RRT -.9534 RRF -.9992 RTF .9534 CRT -.8546 CRS .9984 CST -.8245

FOE-3.6830 FRA-6.0703 FC-18.2619 BSP 20784 SG_ 6146.2 R23 .1048 R13 -.9937 LSA 2410.4 MSA 491.7 8SA 9.0

00E 1.02t)0 BRA 3.4549 0C3 4.4747 FSP 4697 SG1 6080.3 SG2 897.1 THA 126.20 EL1 1688.7 EL2 425.5 ALF 121.21

LAUNCH DATE DEC 23 1964 FLIGHT TIM( 266.00 ARRIVAL DATE SIP 15 1965

HELIOCENTRIC SONIC

RL 147.14 LAL -.00 LOL 91.81 VL

RP 220.36 LAP -.96 LOP 860.53 VP

RC 270.009 GL -55.73 SIP 36.94 ZAL

PLANETOCENTRIC CCNIC

C3 23.480 VHL 5.048

LNCH AZNTH LNCH TIM(

90.00 15 18 37

90.00 23 2 46

100.00 16 32 6

100.00 0 3Q 52

110.00 17 20 47

110.00 2 4 43

OIFFERENTIAL CCRRECTION8

TOE -.4304 TRA-2.6360 TC3-8.2555 BAU 1.5216

ROE 1.2567 RRA 2.7030 RE3 3.6557 FAU .30729

FDE-3.8624 FRA-7.6307 FC-10.4409 OSP 22140

BDE 1.3293 9RA 5.7769 9C3 4.4670 FS4 s 4267

DISTANCE 573.557 EARTH TO MARS

32.903 GAL 5.71AZL 95.17 HCA 169.28 SMA 163.9g ECC .22275 INC 5.1677 Vl 30.278

21.957 GAP -5.89 AZP 64.92 TAL 32.25 TAp 201.53 RCA 143.00 APO 224.97 V2 24.924

46.10 ZAP 89.03 ET$ 179.56 ZAE 114.17 IT( 156.20 ZAC 123.46 ETC 254.58 CbP 88.76

DLA -15.91RAL 119.61RAO 8568.0 VEL 12.118 PTH 2.17 VHP 4.030 DpA 40.42 RAp 190.48 (CC 1.4195

L-| TIM( INJ LAT |NJ I._G |NJ RT ASC |N3 AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1754.48 -6.40 14.15 343.58 117.64 15 48 51 1154.5 -2.65 7,47

5435.88 28.16 250.16 351.10 86.69 24 33 22 4835.9 27.43 241.59

1520.50 -7.67 358.26 348.69 118.98 16 57 28 920.5 -2.74 349.67

5145.09 29.59 228.69 350.99 85.59 2 2 37 4545.1 28.67 220.01

13118.10 -10.92 342.74 340.93 122.60 17 43 35 768.1 -6.54 336.38

4870.25 33.35 207.34 350.52 82.04 3 25 53 4270.3 31.89 198.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3888,2 SGR 5231.1 SG3 1256.9 ST 1056.4 SR 1721.7 SS 1803.3

RRT -.9584 RRF -.9993 RTF .9581 CRT -.8791CRS .9991 CST -.8589

SG8 6517.9 R83 .1003 R13 -.9943 bSk 2662.6 MSA 492.5 SSk 7.5

SG1 6455.6 SG2 899.2 THA 126.28 EL1 1971.5 EL2 439.7 ALF 119.99

2388



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 23 11H_4 FLIGHT TIN[ 2D8.OO ARR|VAL DATE SEP 17 19S5

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

MP 260.18 LAP -.99

MC E71.430 GL -39.90

PLAN[TOCENTRIC C(_41C

CS ET.911 WlL 5,295

LNCH AZNTH LNCH TIM(

90.00 15 SS 23

90.00 22 1S 49

100.00 1• 4 3

100.00 25 50 49

110.00 17 45 9

110.00 I 50 11

DIFFERENTIAL C_IER2CTIQNI

TOE -.59•4 TmA-2.1N_I TC3-2.231R BAU _.6._8

ROE 1.S961 RRA S.OtM RC5 5.TST3 FAU .2T390

FOE-4.0_JI• FRA-T.I04S FCS-i.4lSl BgP 25572

B0( 1.T044 Nk 4.1_K$ 4o3TR8 FSP 5752

DISTANCE 577.$35 EARTH TO NARD

LOL 91.21 VL 32.904 GAL 5.DT AZL 95.94 HCA 170.39 SNA 184.01 ECC .22250 INC 5.9430 Vl 30.278

LOP 261.95 V1P 22,005 GAP -8.10 AZP 84.14 TAL 32.03 TAp 202.42 RCA 143.04 APO 224.95 VZ 64.945

GP 41.GS ZAL 50.71 ZAP 87.78 (TS 150.73 zA[ 111.77 ST( 156.64 ZAC 125.98 ETC 254.17 CLP 87.05

DLA -19.89 RAL 119.33 MAD 6568.1 VI[L 12.219 PTH 2.20 VHp 4,255 DpA 42.96

L-i TIN( |NJ LAT INJ 1._49 INJ RT A$C INJ AZNTH INJ TINE PO CST TIN

1922.65 -2.19 G.75 $44.59 118.24 16 22 25 1022.8

5913.50 20.13 263.15 555.29 93.38 23 50 22 5013.3

1401.02 -5.69 349.G3 343.77 119.69 17 27 24 801.0

5310.14 _Jl.93 240.94 355.38 92.02 25 19 19 4710.1

lZ72.59 -7.36 557.61 341.50 123.48 10 S 19 672.4

$011.54 34.1S 818._ $53.40 68.46 Z $3 43 4411.5

M|O-COUR_[ EvlrCUTION ACCURACY

SGT 4114.5 SGR 5557.1 163 1115.5

RRT -.gR2TIIBIF -.9994 flTF .9622

SCA! $9t4.5 R25 .0958 R13 -.9949

SG1WI55.4 _ 902.3 THA 126.21

RAP 191.93 (CC 1.4597

INJ 2 LAT INJ 2 LONG

1.60 .12

26.30 254.49

.30 343.11

29.79 232.13

-2.91 531.35

33.36 209.09

ORBIT DETERMINATION ACCURACY

ST 118G.3 M 2024.7 $S 1844.0

CRT -.9012 CRS .9995 CST -.88•3

LSA 2943.3 NSA 495.9 SSA G.2

EL1 2302.6 EL2 452.2 ALP 119.06

LAUNCH DATE DEC 25 1t)94 FLIGHT TIRE 2TO.DO ARRIVAL DATE S(p 19 1965

HELIOCENTRIC COLIC

RL 14•.14 LAL -.00

81, 219.91 LAP -1.02

R_ 2•2,855 GL -44.65

PLAIMETOCIDIITRIC CONIC

C$ $1.572 _ 5.619

LNCH AZI4TH iNCH TIN(

90.00 16 49 42

90.00 21 10

I00.00 IT 4R 16

100.00 .22 52 3O

110.00 18 19 5R

110.00 O 45 13

DIFFERENTIAL C_UECTIQ048

10( -.T209 TRA-'3.UlYR TC3-2.1425 BAU 1.7538

IIDE 2.0152 RRA S.4014 RC3 3.5588 FAU .23126

FDE-4.0994 FIA-6.4944 FC3--6.4TT3 BlIP 24780

90( 2.1641 mlA 4.1_3O11C3 4.t543 FRP 3|IHS

DISTANCE 581.719 EARTH TO NARD

LOL 81.21 VL 52.905 GAL 5.62 AZL 96.98 14CA 171.50 SMA 184.03 ECC .22225 INC 8.9220 Vl 30.278

262.77 VP _.054 GAP -9.30 AZP 83.15 TAL 51.79 TAp 203.29 RCA 143.13 APO 224.93 V2 25.006

G4P 44.66 ZAL 53.77 ZAP 841.78 [TS 181.96 ZA( 109.39 [TE 157.05 ZAC 126.76 ETC 253.61 CLP 85.36

OLA -24.37 RAL 119.69 MAD 6548.3 VF.L IE.367 PTH 2.23 VHp 4.551 DPA 45.64 RAP 193.85 ECC 1.5197

L-I TIN( INJ LAY [NJ LGNG INJ RT AIC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

14M.RT 3.73 356.49 545.94 118.09 17 12 41 839.0 7.46 549.80

5R58.45 25.89 280.7| 355.21 101.08 22 46 1 5238.4 27.27 272.51

1243.49 1.e4 340.N 345.79 119.85 18 9 59 643.5 S.62 554.43

53_9.16 811._J_ 859.n 355,72 100.30 24 24 59 4929.2 29.35 248.$7

1154J.RS -2.ST 351.51 342.90 124.07 18 36 14 556.6 1.52 525.31

5108.81 35.68 838.Q1 555.WS 96.60 2 I1 42 4588.8 34.16 222.96

NIO-COURJE [_rcuTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 4384.4 _ 5895.5 SG5 954.9 ST 1324.9 $R 2354.6 SS 1851.9

_T -.9661 _IF -.9991 RTF .R652 CRT -.9176 CRS .999• CST -.9060

7351.3 885 .0919 R13 -.9955 LSA 3226.0 NSA 498.1 6SA 5.2

$411 7814.9 JR8 907.1 THA 125.97 EL1 2661.2 EL2 465.9 ALF 119.25

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 272.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC DISTANCE SS5.607 (&RTH TO MARS

RL 14T.14 LAL -.00 LOL 91.21VL 52.907 GAL 5.58 AZL 98.20 NCA 172.61 $NA 184.06 ECC .22203 INC 8.1972 vl 30.2Y6

6P 219.44 LAP -1.03 LOft 265.99 VP 22.103 GAP -S.50 A_P |i.RT TAL 31.55 TAp 204.15 RCA 143.19 APO 224.92 V2 25.047

RC ET4.220 GL -49.93 DIP 47.95 ZAL 5T.32 ZAP 65.99 (79 183.21 Z/dE 107.07 ST( 157.43 ZAC 131.85 [TC 252.87 CLP 85.65

PLAN[TOCENTNIC CONIC

C3 $7o216 VitL 6.102 OLA -29.36 2AL !14.52 RAO 6589.5 Vl[L 12.594 PTH 2.20 VHP 4.981DpA 40.44 RAp 196.$6 (CC 1.6126

LNCH AZNTH LNCN TIN( L-I TIN( INJ LAY INJ L_N6 INJ 8T ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT |NJ 2 LONG

61.92 IT 44 19 1261._ 16.16 349,25 353.48 114.84 18 5 21 661.3 19.36 342.35

98.06 19 ST 25 051.24 19.19 318.27 553.49 114.83 20 11 16 231.2 19.39 310.99

100.00 19 24 38 936.29 11.81 323.83 351,27 117.66 19 40 15 336.3 15.42 516.90

100.00 20 58 47 651.46 20.61 505.51 355.52 112,12 21 10 18 31,5 23.45 297.65

110.00 19 4 _ _.R6 3.0_ 323.33 345.98 124.07 19 21 7 399.9 7.4T 317.07

110.00 25 36 27 5426.72 S0.29 249.95 359.20 106.66 ZS 6 56 4628.7 32.27 241.29

DIFFERENTIAL CCIII_CTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1_[-1.0008 _A-S.4STS TC3-1.9665 OAU 1.6R|0 SGT 4511.6 _dl 6246.1SG3 777.7 ST 1456.8 SR 2694.2 SS 1743.0

ROE 2.5334 RWA 5.6J67 RC5 5.2500 FAU .19497 RRT -.IN_lT NRF -JH)R5 RTF .9675 CRT -.9281CRS .9996 CST -.9208

FOE-S.6630 Fl_A-S.6663 FC_-4.5350 BRP 26155 _ 7703.0 823 -Q_93 813 -.R_56 LSA 3467.4 NSA 506.6 SSA 4.2

90( t.7240911A S.1961 IIC3 3.7987 FOP 8596 16_ 7550.7 SG2 913.6 THA 125.57 ELi 3024.5 ELI 483.0 ALF 117.41

LAUNCH DATE DEC 2_ 11HJ4 FLIGHT TIN[ 302.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC C_NIC

RL 147.14 LAL -.00

lip 214.24 LAP -1.46

RC _92.9t_ _. 55.65

PLAN(TOCENTRIC CONIC

C3 54.97• VHL 5.914

LNCN AZI4TH L.NCH TIN(

10.60 9 13 9

10.60 0 12 19

20.60 • 47 SS

20.60 2 17 44

26.90 5 16 51

153.10 15 26 30

DIFFERENTIAL CORI_[CTIONS

TOE 7.2634 TRA -.4254 TC3-5.9419 BAU 2.1661

ROE 3.44T7 R_A .1L_ flCS-2.4329FAU .2454T

FOE 7.4979 FRA .3304 FC3-6.0_65 BRP 32354

ROE 8.0401BRA .4422 0C3 4.6323 FSP 3192

DISTANCE 648.951 EARTH TO MARS

L_L 91.21VL 52.964 GAL 4.53 AZL 81.67 HCA 190.10 _4A 165.05 ECC .21694 INC 8.3342 vl 30.278

LOP 281.20 VP t_.842 GAP -8.84 AZP 98.21TAL 25.66 TAp 215.76 RCA 144.53 APO 225.56 V2 25.626

G4P -$7.81ZAL _.85 ZAP M.89 (T$ 161.07 ZAE 91.23 (T[ 179.58 ZAC 47.36 ETC 253.68 CLP 6Z.OT

OLA 66.53 RAL 166.93 RAO 6568.4 V[L 12,504 PTH 2.26 VHp 4,529 DpA -26.44 RAP 149.49 ECC 1.5756

L-X TiN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAY INJ 2 LONG

4256.68 o56.17 242.42 130.44 16.92 10 24 6 3656.6 -63.73 237.59

4892.32 -13.87 251.68 6.72 9.60 I 33 51 4292.3 -21.75 250.61

4332.63 -47.61 250.34 97.31 27.35 9 0 8 3732.6 -54.56 224.42

4761.17 -19.39 242.79 28.96 19.17 3 37 25 4181.2 -26.91 240.27

4338.1)9 -3_.39 230.9t) 60.87 28.13 6 32 10 5939.0 -39.32 226.54

2809.9_ -32.35 85.22 60.95 28.13 16 13 20 2210.0 -39.52 80.85

NID-COURO( E_rCUTIOR ACCURACY ORBIT O[TERNINATION ACCURACY

$GT 9504.3 _ 4419.6 $G3 882.0 ST 7044.9 SR 3342.4 66 2645.2

RRT .8744 RRF .9978 RTF .9620 CRT .9975 CRS-I.0000 C$T -.9_T0

9505.9 Rt3 .2_32 813 .9736 LSA 8295.9 NSA 274.6 SSA 6.2

SG1 9542.R Sr_ 884.6 THA 27.10 EL1 7794.7 EL2 213.4 ALF 25.55

2389



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAIE 0[C 23 1964 FLIGHT TIM( 304.00 ARRIVAL DATE OCT 23 19S5

HEL|OCEMTRIC CONIC DISTANCE 853.062 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21 VL 32.971 GAL 4.4S AZL 82.41HCA 191.27 SMA 185.14 ECC .21884 |NC 7.5897 vl 30.278

tip 215.93 LAp -1.40 LOP 282.38 VP 22.890 GAP -8.97 AZP 97.45 TAL 25.19 TAp 216.47 RCA 144.65 Apo 225.66 V2 25.662

RC 294.131GL 51.01GP -34.81ZAL 61.85 ZAP _.24 (TS 161.29 zA[ 89.81 (T[ 178.59 ZAC 50.19 (TC 254.43 CLP 60.61

PLAN(TOCEMTRIC CONIC

C3 31.203 VHL 5.588 OLA 65.96 flAL ll4.38 RAO 8568.2 VEL 12.352 PTH 2.23 VHp 4.370 DpA -25.84 RAp 150.70 ECC 1.5135

LMCH AZMTH LNCH TIME L-| TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

29.91 5 15 54 4499.57 -33.30 228,88 55.66 31.68 6 28 34 3899.6 -39.99 221.65

150.09 13 g 48 2781.83 -33.29 84°35 55.64 31.67 15 56 17 2191.8 -39.98 79.29

29.81 5 15 54 441k9.57 -33.30 226.68 55.66 31.68 6 28 34 $899.6 -39.99 221.65

150.09 15 9 46 2791.83 -33.29 84.35 55.64 31.67 15 56 17 2191.8 -39.98 79.29

29.91 5 15 34 4499.57 -33.30 228.89 55.68 31.68 8 28 34 3899.6 -39.99 221.65

150.09 15 9 46 2791.83 -33.29 84.35 55.64 31.87 15 56 17 2191.8 -39.98 79.29

DIFFERENTIAL CCRR[CT|(_AS MID-COURSE Ev_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 6.8239 TRA -.5817 TC3-4.4592 BAU 2,1213 $GT 8898.1 $GR 4078.8 SG3 967.2 ST 7012.8 SR 3026.0 SS 2940.1

ROE 2.9507 RRA .0605 RC3-2.4443 FAU .25913 RRT .9751RRF .9977 RTF .9634 CR_ .9974 CRS-I.O000 CST -.9970

FOE 7.5888 FRA .2124 FC$-7.1898 BSP 32837 S_ 9807.0 923 .2246 913 .9730 LSA 8180.4 MSA 271.6 SSA 7.2

BIDE 7.4346 liRA .5849 8C3 5.0852 FRP 3541 _1 9571.0 _2 821.6 THA 24.77 EL1 7636.0 EL2 201.2 ALF 23.32

LAUNCH DATE DEC 25 19tb4 FLIGHT TIN( 306.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.00 LOt. 91.21 VL

RIP 216.62 LAP -1.50 LOp 293.57 VP

RC 2R5.251 _ 48.88 _P -32.13 ZAL

PLAN(TOCENTMIC CONIC

CS 28.333 V14L 5.323

LNCH AZMTH LNCH TIN(

38.68 S 13 23

147.$4 14 59 24

$2.89 5 13 23

147.34 14 56

32.86 5 13 23

147.54 14 56

DIFFERENTIAL COIR[CTION8

TDE 6.4517 lrRA -.719Q TC_4.8940 BAU 2.1023

flOE 2.535S RMA .0107 flC3-Z.4488 FAU .27Z20

FOE 7.4931 IrMA ,099e FC3-9.3205 08P 3Z919

ROE 8.9321 IMIA .7181 EC$ S.5502 FliP $T£9

DISTANCE 857.308 EARTH TO MARS

32.977 GAL 4.38 AZL 83.02 HCA 192.45 SNA 185.24 ECC .21875 INC 6.9829 vl 30.278

22.937 GAP -9.09 AZP 98.92 TAL 24.71 TAP 217.17 RCA 144.72 APO 225.77 V2 25.697

90.70 ZAP 64.32 ET8 |61.57 ZAI[ 88.37 ET[ 177.78 ZAC 52.75 ETC 255.01 CLP 59.23

DLA 61.94 RAL 192.99 RAID 8560.1VI[L 12.236 PTH 2.20 VHP 4.260 DPA -21.14 RAp 151.77 (CC 1.4663

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT ;NJ 2 LONG

4414.31 °33.69 222.64 51.42 34.90 6 27 47 3864.3 -40.30 217.07

2779.78 -33.87 93.52 51.41 34.90 15 42 43 2178.8 -40.29 77.94

4494.31 -33.98 222.64 51.42 34.90 6 27 47 3884.3 -40.30 217.07

2779.78 -33.97 93.52 51.41 34.90 15 42 4) 2178.8 -40.29 77.94

4464.31 -33.08 222.64 51.42 34.90 6 27 47 3864.S -40.S0 217.07

2779.78 -33.07 83.52 51.41 34.90 15 42 43 2178.8 -40.29 77.94

M|D-COUR8( [vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 8990.0 m 3789.5 863 1034.5 ST 6963.7 SR 2730.3 SS 2966.2

RRT .9795 mlF .9974 RTF .9648 CRT .9975 CflS-l.0000 CST -.9971

9959.1 R23 .2252 R13 .9725 LSA 8042.2 MSA 261.8 SSA 8.1

$4;1 9928.4 _2 758.9 THA 22.63 EL1 747?.5 EL2 185.7 ALF 21.37

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 308.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC

RL 147.14 LAL *.00 LOL 91.21 VL

RP 213.31 LAP -1.52 LOP 264.76 yp

RC 296.356 GL 41.81 GP -29.73 ZAL

PLAN(TOCENTRIC CONIC

CS 28.080 VHL 5.107

LMCH AZMTH LNCH TIME

35.18 5 !4 58

144.82 14 46 27

$5.18 S 14 $8

144.82 14 45 27

35.18 5 14 58

144.62 14 45 27

DIFFERENTIAL C_RRECTIONS

TOE 8.1418 TRA -.8318 TC3-5.5048 BAU 2.0957

ROE 2.1985 RRA -.0191 RC3-2.4132 FAU .28132

FOE 7.2847 FRA -.0451 FC3-9.3385 BSP 33030

ROE 6.5252 IRA .9318 8C3 6.0105 FSP 3862

DISTANCE 661.562 EARTH TO MARS

32.983 GAL 4.28 AZL 83.52 HCA 193.64 SNA 185.35 ECC .21857 1NC S.4780 vl 30.275

22.985 GAP -9.21 AZP 96.30 TAL 24.22 TAp 217.86 RCA 144.82 APO 225.88 V2 25.731

59.98 ZAP 62.53 [TS 161.90 ZA( 86.92 ETE 177.11 ZAC 55.05 ETC 255.47 CLP 57.92

OLA 59.52 RAL 161.50 RAD 6568.1VEL 12.143 PTH 2.18 YHp 4.165 DPA -18.92 RAp 152.75 ECC 1.4292

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4462.32 -34.20 218.89 47.94 37.82 6 28 50 3832.3 -40.35 212.66

2769.55 -34.19 82.81 47.92 37.82 15 31 37 2169.6 -40.35 76.80

4432.32 -34.20 218.89 47.94 37.82 6 28 50 3832.5 -40.36 212.88

2799_55 -34.19 82.81 47.92 37.62 15 31 $7 2169.6 -40.85 76.80

4432.32 -34.20 218.89 47.94 37.82 6 28 50 3832.3 -40.$6 212.86

2769.55 -34.19 82.81 47.92 37.82 15 31 37 2169.6 -40.35 76.80

RIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9081.9 $GR 3487.3 SG3 1085.3 ST 6914.6 SR 2467.7 $S 2956.7

RflT .9767 flRF .9970 RTF .9654 CRT .9972 CRS-I.0000 CST -.9970

S_ 9729.1 R23 .2258 R13 .9719 LSA 7910.7 MSA 256.9 SSA 9.2

SGt 9702.8 SG2 700.5 THA 20.67 EL1 7339.7 EL2 174.1 ALF 19.60

LAUNCH DATE DEC 23 1964 PLIGHT TIN( 310.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CCNIC DISTANCE 665.825 EARTH TO HARS

RL 147.14 LAL -.00 LOL 91.21VL 32.989 GAL 4.19 AZL 83.95 HCA 194.85 SMA 185.45 ECC .21860 INC 6.0515 vl 30.278

RP 215.01 LAP -1.55 LOP 285.95 _p 23.031 GAP -9.33 AZP 95.85 TAL 23.71 TAP 218.54 RCA 144.91 APO 225.99 V2 25.765

RC 297.448 GL 44.76 6P -27.60 ZAL 59.42 ZAP 60.85 ET$ 162.24 ZN[ 85.47 ETE 176.56 ZAC 57.12 ETC 255.83 CLP 56.66

PLAN[TOCENTRIC CONIC

C3 24.268 VHL 4.926 DLA 57.59 RAL 160,72 MAD 8568,0 VEL 12.068 PTH 2.16 VHP 4.135 OpA -16.96 RAP 156.61ECC 1.5993

LNCH AZ14TH LNCH TIM( L-I TIM( |NJ LAT INJ I._tG INJ RT AS(: INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$7.50 5 17 57 4402.92 -34.34 215.39 45.03 40.47 6 31 20 3802.9 -40.24 208.99

142.50 14 36 19 2783.39 -34.33 82.23 45.02 40,46 15 22 22 2163.4 -40.23 75.85

$7.50 5 17 57 4402.92 -34.34 215.38 45.03 40.47 6 31 20 3802.9 -40.24 208.99

142.50 14 36 19 2763.36 -34,33 82.23 45.02 40.46 15 22 22 2163.4 -40.23 75.85

$7.50 5 17 57 4402.92 -34.34 215.38 45.03 40.47 6 31 20 $802.9 -40.24 208.99

142.50 14 SI 19 2783.36 -34.33 82.23 45.02 40.46 15 22 22 2163.4 -40.23 75.85

DIFFERENTIAL C(_RECTION8 MID-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.8871 TRA -.8178 TC3-8.0097 BAU 2.0946 SGT 9298.8 SAM 3229.3 SG3 1121.5 ST 6876.1 99 2238.6 ss 2923.4

ROE 1.9238 RRA -.0339 RC3-2.3825 FAU .28670 RRT .9771RRF .9965 RTF .9638 CRT .9970 CRS-I.0000 CST -.g970

FD( 7.0294 FRA -.1264 FC-10.2299 BSP 33335 SG8 9815.2 923 .2260 913 .9712 LSA 7795.8 HSA 251.5 SSA 10.2

908 8.1934 BRA .9182 BC3 6.4574 FSP 3967 SG1 9?93.7 SG2 649.8 THA 18.89 EL1 7229.5 EL2 164.5 ALF 17.gg

2390



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_H DATE DEE 23 9964 FLIGHT TIRE 312.00 ARRIVAL DATE OCT 31 1695

HELIOCENTRIC CONIC DISTANCE 670.096 EARTH TO NARS

RL 147.|4 LAL -.OD LOL 91.21 VL $Z.996 GAL 4.10 AZL 84.31 HCA 196.02 SNA 186.56 ECC .21854 INC 5.6860 Vl 50.276

RP 212.TR LAp *1.57 LOP 287.15 yp ZS.DT8 GAP -9.44 AZP 95.47 TAL 23.19 TAP 219.21 RCA |45.01 APO 226.11 V2 25.796

RE 298.S24 GL 49.11 GP -25.68 ZAL 59.04 ZAP $9.28 ETS 162.59 ZA( 84,04 (TE 176.11 ZAC 58.98 ETC 256.11 CLP 55.46

PLAN[TOCEMTRIC CONIC

C$ 28.764 VHL 4.771 DLA 55.82 RAL 160.23 RAD 6567.9 VEL 12.006 PTH 2.14 VHP 4.105 DPA -15.21 RAP 154.42 [CC 1.3748

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT

39.99 5 21 SO 4375.ST -34.34

140.35 14 29 $3 2759.54 -34.32

$9.65 S 21 SO 4375.57 -34.34

140.36 14 29 33 2752.54 -34.32

39.65 S 21 50 4375.57 -34.34

140.$5 14 28 33 2759.$4 -34.32

DIFFERENTIAL Q_R[CTION$

TDE 5.9716 111A -.98SS TC3-8.SOT9 OAU 2.1005

ROE 1.9997 lIRA -.0_£ ICS-E.8986 FAD .2RDZT

FOE &.T401 FRA -.ITI)I FC-11.0012 SiP 33t93

ROE 5.911_ liRA .9NQ3 BC3 6.9018 FSP 4018

|NJ LONG INJ RT A$C |NJ AZMTH INJ TIM( PO CST TIN INJ Z LAT INJ Z LONG

212.08 42.61 42.86 6 34 49 3775.6 -4D.OO 205.40

81.77 42.60 42.88 15 14 33 2159.5 -59.99 75.09

212.08 42.61 42.88 G 34 45 3775.6 -4O.OO 205.40

81.77 42.60 42.86 15 14 35 2159.5 -39.99 75.09

212.06 42.61 42.86 8 34 45 3775.G -40.00 205.40

81.77 42.60 42.88 15 14 33 2159.5 -$9.99 ?5.09

N|D-COURW[ [_[CUTIGN ACCURACY (_EBTTDE'TL_DIINATION ACCURACY

SET 9454.4 V_R L_594.6 3&$ 1145.8 ST 6642.3 SR ZO3R.8 $6 2973.3

RRT .9TT4 RRF .9t558 flTF .9661 CRT .9966 CRS-S.ODOO CST -.9999

• J)17.3 223 -_55 RI5 .DTO5 LEA TG92.D NSA 248.8 $$A 11.S

$61 9898.9 _ 605.0 THA 17.27 EL1 7137.8 ELI 156.8 ALF 16.55

LAUNCH DATE DEC 23 114t4 FLIGHT TINE 514.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC C_NIC DISTANCE 674.376 EARTH TO MARS

RL 147.14 LAL -.00 L_ 91.21VL 35.002 GAL 4.01AZL 84.63 HCA 197.21SNA 185.67 ECC .21849 INC 5.3695 vl 30.278

RP 218.43 LAP -1.59 LOP 888.55 VP 23.124 GAP -9.55 AZP 95.15 TAL 22.65 TAP 219.87 RCA 149.10 APO 226.24 V2 25.831

RC 290.592 GL 41.63 GP -23.97 ZAL 58.00 ZAP 57.79 ETS 1f_.94 ZAE 82.65 (TE 175.74 ZAC 60.66 (TC 256. $4 CLP 54.31

PLAM[TOC[NTNIC CONIC

C3 21.$03 VHL 4.437 DLA 54.20 RAL 159.97 RAD 8_7.9 Vl[L 11,953 pTH 2.13 VHp 4.090 DPA -15.66 RAP ISS_lT [CC 1.$539

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

41.95 S 21 19 4549.83 -34.24 809.01 40.59 45.04 6 38 56 5749.8 -$9.67 202.09

138.35 14 E1 5£ 2737.611 -34.22 81.43 40.57 45.03 15 T 49 2157.7 -59.84 74.49

41.45 5 21 ZD 4349.95 -34.24 20i).01 40.59 45.04 6 30 56 3749.8 -39.87 202.09

138.35 14 21 58 2757.88 -34.22 81.45 40.57 45.03 IS 7 49 2157.7 -59.69 74.49

41.65 5 28 211 A349.85 -)4.24 809.01 40.52 45.04 G 38 56 3749.8 -59.67 202.08

138.35 14 81 $£ _757.4_ -34._ 81.45 40.57 45.03 15 7 49 2157.7 -39.66 74.49

DIFIrEIt_NTIAL C4_IRI[CTIOII8 N|O-COURi[ EIEEUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 5.4910 TRA-I.O_ TCS-t._ lAD 2.10_S SGT _i83.9 SGR 2780.2 SG5 1159.6 8T 6818.8 M IDM.T 9S 2811.9

ROE 1.5082 NRA -,OR?| IIC3-2._8| FAU .289_ RRT .IrrT4 f .9949 RlrF _ CRT .9965 CN3-1.DOO0 CST -.9997

FDE 9.4339 FRA -.Lq_*l FC-11.951S BSP 84_m1 SGllOOeS.8 RL_ ._.48 815 .969_ LEA 7603.9 NSA 246.6 36A 12.4

BOE 5.6043 IIA 1.0588 KS T.8549 FgP 4054 NltOOJO.9 _ 80§.0 THA 1S.80 ELI 7067.E EL2 150.2 ALF 15.25

LAUNCH OATE DEC 25 1964 FLIGHT TIRE 516.00 ARRIVAL DATE NOV 4 186S

HELICREUTR1C CONIC OlD?ARC[ 878.685

RL 147.14 LAL -.DO LOL 91.21VL 33.009 GAL 3.91 AZL 84.8| HCA 198.41

RP Elt.lS LAP -1.61 LOP 289.55 _ 25.189 SAP -9.$8 AZP 94.83 TAL 22.11

RC 30Q.946 GL 40.50 G4e -22.43 ZAL 58.70 ZAP 56.38 ET3 185.28 zA( 81.24

PLAN[TOCENTR|C CONIC

C3 20.423 VHL 4.519 DLA 52.89 RAL 159.89 RAO 6567.6 V(L 11.908 PTH 2.12

LNCH AZMTH LNCH TINE L-I TXN( INJ LAT INJ LONG

49.52 5 $1 36 4525.44 -34.06 209.12

156.48 14 16 4 2757.33 -34.05 81.18

46,52 $ 31 39 4585.44 -34.06 205.12

156.48 14 19 4 2757.33 -34,Q5 21.18

4_.52 5 31 36 4325.44 -54.06 2CH_.12

196.48 14 19 4 2757.35 -34.05

DIFFERENTIAL CGNRECTI_N3

TOE 5.$282 TItA-I.OT|S TC_-7.4TR5 BAU 2.1243

ROE 1.3486 _A *.0_5 RC3-2.14_ FAU .88813

FOE 6.1137 FNA -.2124 FC-12,2149 B_P 34_1

DOE $.4992 _A |.07_09C5 T.7804 F_P 4049

EARTH TO ,MARS

SNA 185.79 ECC .21844 INC 5.0917 Vl $0.274

TAp 220.52 RCA 145.20 APO 228.57 V2 25.869

ET( 175.43 ZAC SR.18 ETC 256.52 CLP 53.20

VHp 4.087 DPA -12.28 RAp 165.89 ECC 1.SS61

INJ RT ASC INJ AZNTH XNJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

38.89 47.05 6 43 42 3725.4 -$9.29 198.98

$8.88 47.02 15 2 1 2157.3 -$9.28 74.04

38.89 47.03 6 43 42 5725.4 -$9.29 198.96

58.88 47.02 15 2 1 2157.5 -59.26 74.04

36.89 47.03 G 45 42 $725.4 -59.29 198.98

31.18 38.8D 47.02 15 2 1 2157.3 -59.29 74.04

MID-COD89[ EM[CUTION AECURACY ORBIT DETERNINATION ACCURACY

S_T 9015.8 SGR 2586.7 $65 1188.1 ST 6791.8 SN 1711.0 SS 2740.1

RflT .9775 _ .9_30 RTF .9661 CflT .9962 CR$ -.9989 CST -.9966

_10_50.7 825 ._!9 813 .9691 LSA 7516.8 NSA 245.2 SEA 13.4

_110159.8 _ 530.2 THA 14.48 ELI TOO2.$ EL2 144.6 ALF 14.09

LAUNCH DATE DEC 23 1954 FLIGHT TINE 318.00 AI_IVAL DATE NOV 6 1965

HELIOCENTRIC C_IC DISTANCE M2.957

RL 147.14 LAL -.00 LOL 91.81VL 33.015 GAL 3.81AZL 85.15 HCA 189.62 SNA

RP 211.87 LAP -1.63 LOP 290.76 _1_ 23.214 GAP -9.76 AZP 84.57 TAL 21.54 TAp

RC 301.687 64. 39.09 GP -21.04 ZAL 58.72 zAP 55.04 ET$ 185.61 ZAE 79.88 ETE

PLANETOCENTNXC C_NIC

C3 19.484 VHi.. 4.414 DLA 51.28 RAL 159.98 NAO 8647.8 V(L 11.269 PTH 2,11Vt,ip

LNCH AZI4TH iNCH TIN( L-} TINE INJ LAT

45.28 S 37 16 430_.0_ -56.95

194.72 14 10 59 _r59038 --83.82

45.29 5 37 18 430_.0_ -35.85

134.72 14 10 $9 2750.3_ -35.82

45.20 S 37 18 430_.0_ -35.85

134.72 14 10 59 2730.32 -33.82

DIFFERENTIAL CGItRECTIGN8

TDE 5.1905 TRA-1.0940 TC_'?.9514 BAt) 2.t_H)T

RD£ 1.2146 RIIA *.02_D NC3--8.09_8 FAU .28504

FOE 5.7915 ERA -.1986 FC-12.GGS4 _SP 35180

BOE 5.3307 DRA 1.0943 0C3 8.2146 F_P 40_8

EARTH TO MARS

185.90 (CC .21841 INC 4.8469 Vl 30.278

221.18 RCA 145.30 AFO 229.50 V2 25.695

175.17 ZAC 65.56 ETC 256.67 CLP 52.12

4.093 OPA -11r06 RAP 156.57 ECC 1.3207

INJ LOMG INJ RT AS(: INJ AZNTH INJ RIN( PO CST TIM INJ 2 LAT INJ 2 LONG

203.39 $7.47 48.85 6 48 58 3702.1 -_8.86 196.07

81.04 37.46 48.84 14 56 57 2158.3 -36,85 73.73

208.89 37.47 48.85 6 48 58 3702.1 -38.88 196.07

86.04 57.46 43.84 14 56 57 2158.3 -38.85 75.73

203.39 57.47 40.85 6 40 58 3708.1 -_8.89 195.07

81.04 $7.4_ 49.84 14 56 57 2158.3 -_8.05 73.73

NIO-COUR_ EXECUTION ACCURACY ORBIT DETERNINATI_ ACCURACY

$GT IHI01.1 _ 2409.5 SG3 1185.1 ST 6775.1 SR 1577.7 68 2965.3

RRT .9TTORRF .9926 RTF .9658 CRT .9958 CR8 *.9999 CST -.9964

SG_10_77.5 823 .21_4 813 .9686 LSA 7445.5 MSA 244.3 $$A 14.5

S61|0885.3 El;8 499.T ?HA 15.28 EL1 6964.9 EL2 140.2 ALF 19.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 25 |964 FLIGHT TIN( 520.00 ARRIVAL OATE NOV 8 1965

HELIOCENTRIC C(_IIC DISTANCE 687.259

RL 14T.t4 LAL -.00 LOt. g1.21 VL 53.022 GAL 3.71 AZL 85.57 HCA 200.85 SNA

RP 211.60 LAp -1.64 LOP 291.97 VP 23.258 GAP -9.86 AZP 94.33 TAL 20.97 TAp

RC 802.717 GL 37.99 GP -19.78 ZAL 58.83 ZAP 53.76 ET8 183.93 ZAE 78.54 ETE

PLANETOCENTRIC CON|C

C3 19.$$7 VHL 4.819 OLA 49.96 RAL 160.16 RAD 8567.8 VEL 11.834 PTH 2.10 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

46.95 5 43 20 4279.48 -33.56

1S3.05 14 6 29 2790.44 -55.55

46.95 5 45 60 4279.48 -38.56

188.05 14 6 29 2760.44 -3S.55

46.95 S 43 20 4279.48 -33.56

ISS.O5 14 6 29 2780.44 -33.55

DIFFERENTIAL CORRECTI(_IS

TOE 5.0821 TRA-I.IIO2 TC3-8.4322 BAU 2.1605

ROE 1.0992 RRA -.0145 RC3-1.9814 FAU .28122

FOE 5.4827 FRA -.1752 FC-13.0493 BSP 35828

BOE 5.1801 8RA 1.1108 BC3 8.6619 FSP 3996

EARTH TO MARS

186.02 ECC .21839 INC 4.6280 vt 50.278

221.79 RCA 145.39 APO 226.64 V2 25.926

174.97 ZAC 64.82 ETE 256.79 CLP 51.08

LAUe4CN DATE DEC 23 1964

4.107 DpA -9.97 RAp 157.23 ECC 1.3070

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

200.78 36.30 50.53 6 54 40 3679.5 -36.40 193.32

80.98 36.29 50.52 14 52 30 2160.4 -38.59 73.52

200.78 36.30 50.53 6 54 40 3679.5 -58.40 198.32

80.98 36.29 50.52 _4 52 30 2160.4 -38.39 73.52

200.78 36.30 50.53 6 54 40 3679.5 -58.40 193.32

80.98 36.29 50.52 14 52 30 2160.4 -88.39 73.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10168.Z SGR 2248.T SG3 1159.5 ST 6755.4 SR 1459.0 SS 2585.7

RRT .9785 RRF .9911 RTF .9657 CRT .9954 CRS -.9999 CST -.9961

S_10413.8 R23 .2138 RI3 .9679 LEA 7372.4 NSA 243.9 SSA 15.6

S6110403.1 _d;Z 473.8 THA 12.21 ELI 6907.8 EL2 186.4 ALF 12.14

FLIGHT TIM( 322.00 ARRIVAL DATE NOV 10 1965

H(LIC_ENTRIC CONIC DISTANCE 681.568

RL 147.14 LAL -.DO LOL 91.21 VL 33.029 GAL 3.61 AZL 85.57 HCA 202.04 SMA

RP 211.S3 LAp -1.86 LOP 293.18 VP 23.302 GAP -9.96 AZP 94.11 TAL 20.38 TAP

RC 308.738 GL 36.99 r_p -18.64 ZAL 59.05 ZAP 52.55 ET9 164.24 ZA( 77.22 ETE

PLM4ETOCENTfllC CONIC

CS 17.921 VHL 4.288 DLA 48.72 RAL 180.47 RAO 6567.7 VEL 11.803 PTH 2.09 VHP

EARTH TO MARS

186.14 ECC .21839 INC 4.4320 vl 30.278

22t_.42 RCA 145.49 APO 226.79 V2 25.956

174.79 ZAC 65,98 ETC 256.88 CLP 50.08

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

48.54 5 49 48 4287.51 -33.26

181.46 14 2 Zl) 2763.59 -35.25

48.54 5 49 48 4257.51 °33.26

151.48 14 229 2788.59 -35.25

48.54 5 48 48 4257.51 -33.26

131.49 14 2 29 2785.59 -33.25

DIFFERENTIAL CCIIRECTI(_i8

TOE 4.9492 TRA-I.IISO TC3-0.9045 BAU 2.1813

ROE 1.0007 ItRA -.0035 RC3-1.8882 FAU .27626

FOE 5.1774 FRA -.1585 FC-IS.3488 88P 38144

BOE 5.0498 BRA 1.1139 8C$ 9.1045 FSP 3946

4.127 DPA -9.OO RAp 157.87 ECC 1.2949

INJ t._NG INJ RT ASC INJ A]_4TH INJ TINE PO CST TIM ZNJ 2 LAT INJ 2 LONG

198.29 35.33 52.09 7 O 45 8657.5 -37.92 190.70

81.01 35.32 52.08 14 48 33 2163.6 -37.91 73.43

198.29 35.33 52.09 7 O 45 3657.5 -87.92 190.70

85.01 35.32 52.08 14 48 55 2163.6 -37.91 78.43

198.29 35.33 52.09 7 O 45 8652.5 -57.92 190.70

81.01 35.32 52.08 14 48 33 2168.6 -37.91 73.43

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10340.T SGR 2101.7 SG3 1149.1 ST 6737.3 SR 1355.Z SS 25Ol.7

RflT .9757 RRF .9893 RTF .9654 CRT .9950 CRS -.9999 CST -.9959

SG610552.t R23 .2079 R13 .9672 LSA 7309.3 NSA 243.9 SEA 16.6

S6110542.4 SG2 451.7 THA 11.24 ELI 6870.9 EL2 133.1ALF 11.32

LA_I4CN DATE DEC 25 1964 FLIGHT TIME 324.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC DISTANCE 695.884 EARTH TO MAR S

RL 147.14 LAL -.00 LOt. 91.21 VL 53.036 GAL 3.51 AZL 85.75 HCA 205.25 SMA 186.26 ECC .21859 1NC 4.2549 vl 30.278

tip 211.08 LAp -I.68 LOP 294.40 VP 25.545 GAP -10.06 AZP 95.91 TAL 19.78 TAp 225.05 RCA 145.58 APO 226.94 V2 25.986

tiC 804.746 GL 36.08 GP -17.61 ZAL 59.35 ZAP 51.39 ETS 164.53 ZAE 75.94 ETE 174.65 ZAC 67.04 ETC 256.95 CLP 49.10

PLAN(TOCENTRIC CONIC

CS 17.259 VHL 4.154 DLA 47.55 RAL 160.87 RAD 85S7.7 VEL 11.775 PTH 2.08 VHp 4.152 DpA -8.14 RAp 156.50 ECC 1.2840

LNCH AZMyH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.06 5 56 36 4235.97 -32.93 195.89 34.55 53.55 7 7 12 5636.9 -57.45 168.20

129.94 18 58 53 2787.64 -32.92 61.11 34.54 55.52 14 45 1 2167.6 -87.42 73.43

50.06 5 56 86 4235.97 -32.93 195.89 54.55 53.53 7 7 12 5656.0 -37.43 188.20

129.94 lS 58 55 2767.84 -32.92 81.11 34.54 53.52 14 45 1 2167.6 -37.42 73.48

50.06 5 56 36 4255.97 -32.93 195.89 34.55 53.53 7 7 12 8636.0 -87.48 188.20

129.94 18 58 58 2767.64 -32.92 81.11 34.54 53.52 14 45 1 2167.6 -37.42 73.43

DIFFERENTIAL C_RRECTIONs MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 4.8445 TRA-1.1084 TC3-9.8772 8AU 2.2038 SGT10510.8 SGR 1967.4 SG3 1135.2 ST 6720.0 SR 1262.9 SS 2417.0

ROE .9151 RflA .0080 RCS-1.9163 FAU .27072 flRT .9748 RRF .9872 RTF .9651 CRT .9945 CRS -.9998 CST -.9955

FDE 4.8787 FRA -.0880 FC-13.5802 8SP 36666 SG610893.1 R23 .2009 R13 .9666 LEA 7248.1 NSA 244.1 SEA 17.7

BOE 4.9802 BRA 1.1084 BC3 9.5514 FSP 3685 $6110684.4 SG2 433.4 THA 10.56 EL1 6836.4 EL2 180.5 ALF 10.59

LAUNCH DATE DEC 28 1964 FLIGHT TIN( 326.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC DISTANCE 700.207 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21 VL 33.044 GAL 3.40 AZL 85.91 HCA 204.47 SNA 166.59 ECC .21841 INC 4.0942 vl 80.278

RP 210.82 LAP -1.69 LOP 295.62 VP 23.388 GAP -10.15 AZ1P 93.73 TAL 19.17 TAP 223.63 RCA 145.68 APO 227.10 V2 26.015

RC 805.746 GL 35.24 GP -16.66 ZAL 59.74 ZAP 50.27 ETS 164.81 ZAE 74.68 (TE 174.54 ZAC 68.02 ETC 257. DO CLP 48.16

PLAN[TOCENTRIC CONIC

C3 16.659 VHL 4.081 DLA 46.45 RAL 161.36 RAD 6567.7 VEL 11.749 PTH 2.07 VHP 4.182 DpA -7.57 RAp 159.12 ECC 1.2741

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

51.58 6 S 45 4214.74 -32.58 193.56 33.92 54.89 7 14 O 5614.7 -36.92 185.79

128.47 13 55 38 2772.55 -32.57 61.28 83.91 54.88 14 41 50 2172.5 -56.91 78.51

51.53 6 3 45 4214.74 -32.58 193.56 33.92 54.89 7 14 0 3614.7 -36.92 185.79

128.47 lS 55 58 2772.53 -32.57 81.28 33.91 54.88 14 41 50 2172.5 -36.91 73.51

51.53 6 3 45 4214.74 -32.58 193.56 33.92 54.89 7 14 0 3614.7 -36.92 185.79

128.47 13 55 56 2772.55 -32.57 81.28 33.91 54.88 14 41 50 2172.5 -36.91 73.51

DIFFERENTIAL CCRRECTIONS NID-CoUf184[ EX(CUTI(_i ACCuRACy ORBIT DETERMINATION ACCURACY

TOE 4.7499 TRA-l.0951 TC5-9.8470 BAU 2.2267 SGT10677.4 SGR 1844.6 863 1118.5 ST 6704.3 SR 1181.5 SS 2532.5

RDE .8410 RRA .0201 flC3-1.7356 FAU .28460 RflT .9731 RRF .9846 RTF .9647 CRT .9939 CRS -.9998 CST -.9952

FOE 4.5922 FRA -.0299 FC-lS.7821 B5P 37214 SG810835.6 fl23 .1928 R15 .9660 LEA 7191.8 MSA 244.7 SEA 16.7

BOE 4.9227 BRA 1.0953 BC3 9.9988 FSP 3817 S6110827.5 SG2 418.7 THA g.56 ELI 6806.4 EL2 128.0 ALF 9.94

2592



JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. !. 19643

LAUNCH DATE DEC 23 1994 FLIGHT TIRE 328.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CONIC DISTANCE T04.536 EARTH TO NARS

RL 147.14 LAL -.DO LOL 91.Zl VL 33.051GAL 3.29 AZL 88.05 HCA ZD5.89 SMA 186.5I ECC .2|844 INC 3.9475 Vl SO.EYE

RP 210.59 LAP -1.71 LOP 29S.94 VP 23.429 GAP -SO.Z4 AZ1P 93.56 TAL 18.54 TAp EZ4.ZS RCA I45.77 APO 2ET.Z9 VE ES.O4$

RC 3OS.T3T GL $4.47 GP -15.79 ZAL GO.ZQ RAP 49.2; ETS IG5.07 ZAE 75.44 ETE 174.45 ZAC SDj 98 ETC EST. 04 CLP 47.24

PLAI4(TOCENTRIC CONIC

C3 1s.1DR VHL 4.014 DLA 45.$5 RAL 191.92 RAD 8597.6 V(L 11.726 PTH Z.D? VHp 4.215 DPA -9.89 RAP 159.73 ECC I.ESS1

LNCH AZI4TH LNCH TIRE L-I TIN[ INJ LAT INJ LGNG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ R LONG

5E.RR 8 11 19 4195.61 -32.22 191.88 33.44 58.16 7 21 9 3593.8 -39.41 183.44

lET.D4 13 52 38 2779.35 -$2.21 81.53 53.43 56.15 14 38 58 2170.4 -36.40 73.99

52.96 9 11 19 4193.91 -32.22 191.29 33.44 56.16 7 2| 9 3595.8 -36.4I 183.44

12T.D4 13 52 39 2TTR.3S -32.21 81.53 53.43 56.15 14 38 $9 2|79.4 -36.40 73.69

52.9R 6 11 19 4193.91 -32.22 191.28 33.44 _6.19 7 21 9 3593.6 -36.41 183.44

127.D4 13 St 39 2TTR.SS -32.21 81,53 33.43 56.15 14 36 36 2178.4 -36.40 73.6R

DIFFERENTIAL CCRR(CTION9 NID-C_URSE EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

TOE 4.8596 TRA-t.Q4H)4 TC-10.3155 BAU 2.2499 SGT10841.2 SCAt 1752.1SG$ 1099.4 ST 6689.4 SR 1109.1 $9 2247.6

ROlE .TTR3 RRA .0322 RC5-1.9583 FAU .RID05 RRT .9713 _ .96|9 RTF .9643 CRT .9934 CRS -.9997 CST -.9949

FOE 4.3171FRA .0549 FC-13.8698 BRP 3775R S881097D.7 RR_ .tD38 RI3 .9953 LEA 7139.3 NSA 245.8 SEA |9.7

DOE 4.T839 BRA 1.04_8 BC310.4477 FSP 3741 84;11097|.I SG2 407.2 THA 8.93 ELI 6779.6 EL2 125.9 ALF R.3G

LAUNCH DATE DEC 23 1984 FLIGHT TIRE 330.00 ARRIVAL DATE NOV 18 1945

HELIOCENTRIC C_NIC DISTANCE 708.871 EARTH TO NARS

RL 147.14 LAL -.00 LOL 91.21Vt, 55.050 GAL 3.18 AZL 86.19 t4CA 208.9t SI4A 186.84 ECC .21849 INC 3.6129 Vl 30.279

RP 210.34 LAP -1.72 LOP 299.06 VIP 23.471 GAP -10.33 AZP 93.40 TAL 17.90 TAp 224.9I RCA 145.86 APO 227.42 V2 26.071

RC $07.719 GL 33.79 GP -15.00 ZAL 60.73 zAP _411.19 ETS 165o32 ZA£ 72.23 ET( 174.57 ZAC 89.77 ETC 257.07 CLP 46.34

pLANETOCENTRIC C.GNIC

C3 1S.SO3 VHL 3.950 DLA 44.32 RAL 192.56 RAD 6567.6 VI[L 11.?04 PTH 2.06 VHP 4.251DPA -6.09 RAP 160.34 ECC 1.RSGR

LNCH AZMTH iNCH TIM( L-I TIN( INJ LAT INJ _ INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ E LAT INJ 2 LONG

54.39 I 39 9 41TE.52 -31.14 189.03 35.09 57.37 7 28 39 3572.5 -35.69 181.15

125.64 13 49 51 L_93.00 -31.93 81.84 53,08 $7.38 14 39 16 2185,0 -35.87 73.95

54.3R 6 19 9 4179.52 -31.94 189.05 33.09 57.37 T 29 39 3572.5 -35.99 181.15

1R5.84 1] 49 51 2763.00 -31.93 91.84 33.09 $7.36 14 39 16 2185o0 -35.87 75.95

54.36 6 19 I 4172.52 -3|.84 199.05 $$.09 57.37 7 28 39 3572.5 -35.98 181.t3

125.94 13 49 51 2785.00 -31.93 91.84 $3.06 57.38 14 38 16 2185.0 -35.67 73.95

DIFFERENTIAL C(_Rt[CTI_i9 NID--CouRI_ [vrCUTiON ACCURACY ORBIT DETERRINATIGN ACCURACY

TD( 4.$T30 TRA-1.0394 TC-10.7928 BAU 2.2754 $GT11006.4 _ 1_.7 863 1079.4 97 6498.1 Sit 1043.9 SS 2181.1

RDE .7190 RRA .04_ RC3-$.5212 FAU .25150 RRT ._90RNF .9761RTF .9639 CRT .9927 CRS -.9997 CST -.9943

FDE 4.0496 FRA .1013 FC-13.9347 BRP 34_eTS $881||21.4 R23 .|740 R13 .H47 LSA 7092.6 NSA 249.4 99A RO.T

8O( 4.9292 BaA 1.0404 BC310.9040 FSP 3458 S8111119.3 _ 598.5 THA 8.18 ELI 874D.2 EL2 124.0 ALF 8.64

LAUNCH DATE DEC 23 1994 FLIRHT TIRE 332.00 ARRIVAL DATE NOV PO 1995

HELIOCENTRIC CONIC

RL 147.14 LAL -.DO LOL 91.21VL

RIP 210.10 LAP -1.74 LOP 299.29 VP

RC 309.991 6L 33.10 GP -14.27 ZAL

PLAM(TOCENTRIC CONIC

C3 15.136 Vi4L 3.990 DLA 43.52 RAL 165.26 RAD SSST.8 VI[L

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

55.73 6 27 19 4151.86 -31.44

IR4.R7 13 47 13 2792.57 -31,43

55.T3 8 RT 19 4151.28 -31.44

1Z4.27 13 47 13 2798.57 -31.43

55.73 8 27 19 4151.29 -31.44

124.tT 13 47 13 2792.57 -31.43

DIFFERENTIAL CGRRECTIOR8

TOE 4.4910 TRA-I.OOOt TC-!1.2994 BAU 2.3001

RD( .6888 RRA .ORs4 RC3-I.506D FAU .24459

FOE 3.7934 FRA .1735 FC-13.9985 BRP 38916

_D( 4.5405 9mA 1.0022 BC311.3997 FRP 3575

DISTANCE 713.212 EARTH TO NARS

$3.066 GAL 3.07 AZL 06.31 HCA 20D.13 SNA 188.77 ECC .21855 INC S.9089 VI 3O.RTi

23.511 GAP -10.41 AZ1P 93.25 TAL IT.Z5 TAp 225.$8 RCA 145.95 APO 827.59 V2 86.098

61.33 RAP 47.19 ETS IS5.58 ZAE 71.04 (TE 174.$1 ZAC ?0.55 ETC 257.OD CLP 45.46

11.604 PTH 2.05 VHP 4.290 DpA -5.59 RAP 190.95 ECC 1.2491

|NJ L(_G INJ fit ARC INJ AZNTH INJ TIM( PO C$T TIM INJ E LAT INJ • LONG

1D6.94 32.85 58.51 7 36 30 3551.3 -35.35 178.90

82.24 RE.D4 58.50 14 33 49 2199.8 -35.34 74.99

186.84 $2.85 58.51 7 36 30 3551.3 -35.35 178.90

82.24 39.84 58.50 14 33 49 2192.9 -35.34 74.2R

189.64 32.85 58.51 7 36 30 3551.3 -$5.35 179.90

82.24 32.D4 59.50 t4 33 46 2192.9 -35.34 74.2R

RID'COURSE EXECUTIQN ACCURACY ORBIT DETERRINATION ACCURACY

SG711168.7 STAI 1535.2 SG3 1057.6 ST 6647.0 8R 993.9 $8 EOTS.9

RRT .94M RRF .974| Rll r .9633 CRT .9921 CR8 -.9R98 C$T - 9937

_141111271.9 R23 .1639 R13 .9641 LEA 7028.T MRA 247.7 9SA 21.7

S8111264.9 SG2 _.4 THA T.S6 ELI 9719.6 EL2 122.3 ALF 8.37

LAUNCH DATE DEC 23 1984 FLIGHT TIRE 334.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC C_NIC

RL 147.14 LAL -.00

I_ 209.66 LAP -1.75

RC 309.854 GL 32.49

pLAN[TOCENTRIC CONIC

C$ 14.T09 VHL 5.834

LNCH AZMTH LNCH TIM(

57.09 8 35 SS

122.R1 13 44 40

57.0R 8 35 55

122.91 13 44 40

57.09 9 35 55

122.91 13 44 40

OIFFERENTIAL C_:RRECTION$

TOE 4.4120 TRA -.9539 TC-t1.7594 BAU 2.5245

RDE .6241 RRA .Dl_ RC3-1.4337 FAU .23737

FDE 3.5551 FRA .2409 FC-IS.gTT$ BSP 39353

BOE 4.4559 8RA .9592 RC311.9258 F_P 3418

DISTANCE 717.559 EARTH TO NARS

LQL 91.21VL 33.074 6AL 2.95 AZL 86.43 HCA 209.38 Si4A 186.91ECC .21863 INC $.5743 Vl 30.2T8

L(N= 300.52 VP 25.53t GAP -10.30 AZP 33.12 TAL 16.59 TAP 225.93 RCA 149.04 APO 227.77 V2 26.124

GP -13.90 ZAL 91.99 RAP 46.24 ETS 165.78 ZA£ 69.83 ETE 174.26 ZAC 71.29 ETC 257.09 CLP 44.63

DLA 42.55 RAL 164.08 RND 8367.9 VEL 11.666 PTH 2.05 VHP 4.332 OPA -5.10 RAP 161.57 ECC 1.2420

L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

4129.99 -31.D4 194.65 32.72 59.91 T 44 45 3529.7 -34.61 176.66

2801.14 -31.02 88.71 32.71 59.59 14 31 21 2201.1 -34.8D 74.72

4129.69 -31.04 184.65 32.72 59.61 7 44 45 3529.7 -54.81 176.66

2801.14 -31.D2 82.71 32.71 59.59 14 31 21 2801.1 -34.80 74,72

4129.99 -31.04 184.65 32.72 59.91 ? 44 45 3529.7 -34.91 176.66

2801.14 -31.02 39.71 32.71 59.59 J4 31 21 2201.1 -34.8D 74.72

MID-COURg( EXECUTION ACCURACY oRBIT DETERRINATION ACCURACY

$6T11323.2 SGR 1449.0 SG3 1034.4 ST 6623.6 SR 934.1 SS 1991.5

RRT .g4SRT RRF .9693 RTF .9628 CRT .9914 CRS -.9996 CST -.9931

SCM1|413.4 R23 .1523 R13 .9834 L3A 6974.6 MSA 249.2 SEA 22.6

S81|1406.9 Sr_ 388.9 THA ?.Q3 ELI 6668.1 EL2 120.6 ALF T.96

Z393



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 23 1964 FLIGHT Tiff( 336.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC COI4IC DISTANCE 721.908 EARTH TO MARS

RL 147.14 LAL -.DO LOt. 91.21 VL 33.081 GAL 2.84 AZL 86.53 HCA 210.59 SldA 187.04 ECC .21872 INC 3.4678 vl 30.278

RP 209.66 LAP -1.76 LOP 301.75 VP 23.590 GAP -10.58 AZP 92.99 TAL 15.91 TAp 226.50 RCA 146.13 APO 227.95 VZ 26.149

RC 310.607 GL 31.91 GP -12.98 ZAL 62.73 ZAP 45.32 ETS 165.99 ZAE 66.74 (TE 174.23 ZAC 71.98 ETC 257.08 CLP 43.81

PLAN(TOCEMTRIC CONIC

C3 14.297 VNL 3.781 DLA 41.39 RAL 164.63 RAD 6567.6 VEL 11.648 PTH 2.04 VHP 4.375 DPA -4.69 RAp 162.19 ECC 1.2353

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

58.45 6 44 56 4107.71 -30.61 182.44 32.69 60,65 7 53 24 3507.7 -34.26 174.42

121.33 13 42 10 2810.72 -30.60 83.26 32.68 60.64 14 29 1 2210.7 -34.25 75.24

58.43 6 44 56 4107.71 -30.61 182.44 32.69 60.65 7 53 24 3507.7 -34.26 174.42

121.33 13 42 10 2610.72 -30.60 83.26 32.68 60.64 14 29 1 2210.7 -34.25 75.24

58.45 6 44 56 4107.71 -30.61 182.44 32.69 60.65 7 53 24 3507.7 -34.26 174.42

121.55 13 42 10 2610.72 -30.60 83.26 32.68 60.64 14 29 1 2210.7 -34.25 75.24

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTIOi ACCURACy ORBIT DETERMINATION ACCURACY

TOE 4.3534 TRA -.8798 TC-12.1580 9AU 2.3382 SG711456.3 _ 1368.1 SG3 1006.7 ST 6627.0 SR 892.7 SS 1925.4

ROE .5879 RRA .0615 RC3-1.3522 FAU .22843 RRT .9§77 RRF .9638 flTF .9620 CRT .9906 CRS -.9996 CST -.9922

FOE S.3518 FRA .3600 FC-13.8335 9SP 40398 S6811337.§ R23 .1440 R13 .9625 LSA 6953.8 MSA 255.2 $SA 23.1

BOE 4.3949 BRA .8835 BC312.2329 FSP 3466 S6111330.9 SG2 390.7 THA 6.52 EL1 6685.8 EL2 120.0 ALF 7.60

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 538.00 ARRIVAL DATE NOV 26 1963

HELIOCENTRIC CCNIC DISTANCE 726.267 EARTH TO MARS

ML 147.14 LAL -.OO L(X. 91.21 VL 33.089 6AL 2.72 AZL 86.63 HCA 211.83 SMA 187.18 ECC .21884 INC 3.3685 vl 30.278

RP 20R.44 LAP -1.78 I._ 302.99 VP 23.628 GAP -10.66 AZP 92.86 T_ld. 15.22 TAP 227.05 RCA 146.21 APO 228.14 V2 26.174

MC 311.551 GL. 31.37 r_P -12.40 ZAL 63.52 ZAP 44.43 ETS 166.19 Z_JE 67.62 ETE 174.20 ZAC 72.63 ETC 257.07 CLP 43.01

PLANET_EN_IIIC C(_IIC

C$ IS.919 VHL 3.731 OLA 40.46 RAL 165.70 MAD 6567.5 V(L 11.632 PTH 2.04 VHP 4.421 DPA -4.33 RAp 162.81 (CC 1.2291

LNCH A_ITH LNCH TINE L-I TIN( INJ LAT

39.81 6 34 23 4085.15 -30.17

120.19 15 39 39 2821.49 -30.16

59.81 6 54 23 4065.13 -30.17

120.19 13 39 _ 2821.49 -30.16

59.81 G 34 23 4085.15 -30.17

120.19 13 39 39 2821.49 -30.16

DIFFERENTIAL C_RRECTION$

TOE 4.2700 "IRA -.DZTT TC-12.8596 BAU 2.3679

RDE .3509 RRA .090_ RCS-I.Z995 FAU .22206

FOE 3.1168 FflA .4221 FC-13.9116 BSP" 40709

80( 4.S034 BRA .8326 BC31R.7251 FSP 3345

INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

180.22 32.74 61.66 8 2 29 3485.1 -33.70 172.18

85.91 32.73 61.64 14 26 40 2221.5 -33.69 75.86

180.22 32.74 61.66 8 2 29 3485.1 -33.70 172.18

83.91 32.73 61.64 14 26 40 2221.5 -33.69 75.86

190.22 32.74 61.66 8 2 29 3485.1 -33.70 172.18

83.91 32.73 61.64 14 26 40 2221.5 -33.69 75.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36T11619.9 Sr_ IL_)4.0 SG3 984.5 ST 6582.9 SR 848.3 ss 1834.7

RflT .9531RRF .9373 RTF .9615 CRT .9901CRS -.9995 CST -.9914

S6811691.8 R23 .1324 R13 .9620 LSA 6861.5 MSA 255.3 SSA 24.2

_111695.3 SG2 389.4 THA 6.07 ELI 6636.3 EL2 118.2 ALF 7.27

LAUNCH DATE DEC 23 1964 FLIGHT TIME 340.00

NELIQCENTRIC COliC DISTANCE 730.630

RL 147.14 LAL -.OO LOL. 91.21 VL 33.097 GAL 2.59 AZL 86.72 HCA 213.06 SMA

RP 209.64 LAP -1.79 LOP 304.23 VP 23.665 GAP -10.74 AZP 92.75 TAL I4.52 TAp

RC 312.486 GL 50.86 GP -11.87 ZAL 64.36 ZAP 43.57 ETS 166.38 ZAE 66.52 ETE

PLANETOCEMTMIC CONIC

C3 13.565 VML 3.683 DLA 39.53 RAL 166.62 RAD 6567.5 VEL 11.617 PTH 2.04 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

61.18 7 4 20 4061.T9 -29.72

118.82 13 37 2 2833.58 -29.70

61.18 ? 4 20 4061.79 -29.72

118.82 13 37 2 2833.58 -29.70

61.18 7 4 20 4061.79 -29.72

118.82 13 37 2 2833.58 -29.70

DIFFERENTIAL CCRRECTIQNS

TOE 4.1876 TRA -.7657 TC-13.1529 BAU 2.3957

ROE .5180 RflA .0991 RC3-1.2261 FAU .21534

FOE 2.8943 FRA .4892 FC-15.7432 BSP 41101

BOE 4.2193 BRA .7721 BC313.2099 FSP 3233

ARRIVAL DATE NOV 28 1965

EARTH TO MARS

187.31ECC .21897 INC 3.2758 vl 30.278

227.56 RCA 146.50 Apo 228.33 vZ 26.198

174.18 ZAC 73.25 ETC 257.06 CLP 42.23

4.468 DpA -4.02 RAp 163.43 ECC 1.2233

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

177.97 32.88 62.53 8 12 2 3461.8 -33.12 169.99

84.65 32.88 62.62 14 24 16 2233.6 -33.11 76.58

177.97 32.88 62.63 8 12 2 3461.8 -33.12 169.90

84.65 32.88 62.62 14 24 16 2233.6 -33.11 76.58

IT7.97 32.68 62.63 8 12 2 3461.8 -33.12 169.90

84.65 32.88 62.62 14 24 16 2233.6 -33.11 T6.58

NID-C_JRSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

_d;T11776.8 _ 1226.8 S63 961.1 ST 6537.3 SR 808.5 SS 1745.9

RRT .9476 RRF .9503 RTF .9610 CRT .9894 CRS -.9994 CST .9904

_11840.S X_3 .1211 R13 .9614 LSA 6809.7 MSA 255.9 SSA 25.3

S6111854.1 SG2 389.9 THA 5.64 EL1 6586.1 EL2 116.4 ALF 6.98

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 342.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC C_41C DISTANCE 734.998 EARTH TO MARS

RL 147.14 LAL -.OO LOL 91.21 VL 33.105 GAL 2.47 AZL 86.81 M(A

RP 209.04 LAP -1.60 LOP 305.47 VP. 23.702 GAP -10.82 AZP 92.64 TAL

RC 313.411 GL 30.30 GP -11.37 ZAL 65.27 ZAp 42.73 ET$ 166.55 ZNE

PLAM(TOCENTRIC CONIC

C3 13.253 VHL 3.638 DLA $8.61 RAL 167.59 RAO 6567.5 _L 11.603 PTH 2.03 VHP

LNCH AZNTH LNCH TIM( L-! TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM(

62.37 7 14 50 4037.44 -29.24 175.66 33.10 63.57 8 22 8

117.45 13 $4 16 2847.18 -29.23 95.51 33.10 63.56 14 21 43

62.37 7 14 50 4037.44 -L_.24 175.66 33.10 63.57 8 22 8

117.43 13 34 16 2847.18 -29.23 85.51 33.10 63.56 14 21 43

62.57 T 14 50 4037.44 -29.24 175.66 53.10 63.57 8 22 8

117.43 13 34 16 2947.18 -_.23 85.51 33.10 63.56 14 21 43

DIFFERENTIAL CCRRECTIONS MID-COUflW[ EXECUTION ACCURACY

TOE 4.1079 TRA -.6938 1C-13.9391 BAU 2.4218 S_T11928.3 _ 1164.6 SG3 938.7

ROE .4889 RRA .1085 RC3-1.1628 FAU .20835 RflT .9410 _ .9421 flTF .9604

FOE 2.6884 FRA .5S21 FC-13.6304 08P 41573 _J811985.1 R23 .1106 RI3 .9608

BIDE 4.1369 BR4 .7020 BC313.S88S FSP 3136 S6111978.6 $GZ 392.5 THA 5.25

214.30 SMA 187.45 ECC .21912 INC 3.1869 vl 30.278

13.80 TAp 228.10 RCA 146.38 APO 228.53 V2 26.221

65.44 ETE 174.16 ZAC 73.83 ETC 257.04 CLP 41.48

4.517 DpA -3.76 RAp 164.07 (CC 1.2178

PO CST TIM INJ 2 LAT tNJ 2 LONG

3437.4 -32.53 167.58

2247.2 -32.52 77.43

3437.4 -32.33 167.58

2247.2 -32.52 77.43

3437.4 -32.53 167.58

2247.2 -32.52 77.43

ORBZT DETERMINATION ACCURACY

ST 6490.4 SR 773.2 SS 1660.7

CRT .9888 CRS -.9993 CST -.9893

LSA 6739.0 MSA 257.6 SSA 26.2

ELI 6535.3 EL2 114.8 ALF 6.72

2394



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAtX4CH DATE DEC t3 19Q4 FLIGHT T|NE 544.00

HELIOCEMTRIC CONIC DISTANCE 739.370

RL |4T.14 LAL -o00 LOL 81.21 VL 33.113 GAL Z.34 AZL 96.89 HCA 215.54 SMA

Mp 208.83 LAP -1.81 LOP 308.71 VII =33.737 GAP -10.99 AZP 92.53 TAL 18.07 TAp

RC 314.3P9 GL 29.93 GP -10.91 ZAL 66.24 ZAP 41.93 (T8 186.79 ZAE 64.39 ETE

PLAN[TG(ENTR I C CONIC

C3 12.896 VHL 3.595 DLA 37.70 RAL 169.61 RAD 6567.5 VEL 11.589 PTH 2.03 VHp

LHCH AZI4TH LN(H TIN( L-1 TINE |NJ LAT

$4.00 • 65 58 4011.•9 -28.75

116.00 13 31 14 EH2.54 -28.74

64.00 • ES 58 40|t.79 -28.75

116.00 13 31 14 =b889.84 -20.74

64.00 7 25 58 4011.79 -28.75

116.00 13 31 14 21_.$4 -28.74

DIFFERENTIAL (©ERECTIONS

TO( 4.OtTT TEA -.6148 TC-14.1289 BAU Z.4476

.461_1 gtRA .1170 RC5-|.10|4 FAU .90|45

FOE E.4888 FRA .6336 FC-13.4963 BDP 41'068

BiDE 4.0341, BRA .US8 K584.1680 FSP 3058

LAUM(bl DAT_ OEC 93 1944 FLIGHT TINE 346.00

14[LIOCENTRIC CONIC DISTANCE 745.747

RL IdLT.14 LAL -.00 LOL 91.21 VL 33.191 GAL 2.21 AZL 86.97 tICA 216.79 SNA

RP 208.67 LAP -1.8| LOP 507.95 VP 93.T79 GAP -10.97 AZP 99.43 TAt. 19.33 TAP

RC 315.238 GL 29.49 GP -10.48 ZAL 67.96 ZAP 41.|4 ET3 166.87 ZAE 63.55 ETE

PLANETOCENTR i C C.X3N I C

C3 19.830 V_. 3.554 DLA 36.79 RAL 169.f4 RAD 6867.5 V(L 11.877 PTH 9.09 VHp

LNCH AZNTH LNCN TIME L-I TIME INJ LAT

65.47 7 37 46 _4._ -69._4

114.53 15 97 55 9971J.95 -28.83

15.4• • 37 4Q 3904.18 -28.94

114.53 15 9T 33 J_J79.88 -_J.93

15.41' T 31' 41 5944.4_ -L5.24

114.53 13 91' 83 28751.88 -i_8.93

D i FFERiENT 1AL C.alIECTIGN9

TD( $.9474 TRA -.8_NI TC-14.9018 BAt/ 9.41'30

RDE .4393 RRA .1955 RC3-1.0409 FAU .19455

FDE 9.3011 FRA .7044 FC-13.5531' B�P 49804

BOlE 3.9?11' MA .5484 K5|4.8488 Flip L_43

ARRIVAL DATE DEC 2 1665

EARTH TO MARS

187.59 ECC .21899 INC 3.1071 vl 30.276

228.69 RCA 146.45 APO 228.73 V2 26.245

174.15 ZAC 74.36 ETC 657.01 CLP 40.74

4.567 DpA -3.53 RAP 164.71 ECC 1.2127

INJ LONG INJ RT ASC INJ A_4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 9 LONG

173.97 33.40 64.49 9 59 50 3411.8 -31.93 165.16

81.50 33.39 64.47 14 18 56 9262.5 -31.92 78.41

175.97 $$.40 64.49 8 32 50 3411.8 -31.93 165.18

• 6.50 33.59 64.47 14 18 56 _89.5 -31.92 •8.41

173.27 33.40 64.49 8 39 50 3411.3 -31.93 165.18

86.80 33.39 64.41' 14 18 56 2962.5 -31.92 78.41

NID-COURIEEX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SG71201'1'.9 _ 1107.5 SG5 919.4 ST 6437.7 SR 741.4 83 1576.9

RflT .988399F .9388 RTF .9598 CRT .9882 CflS -.9992 CST -.9678

16619198.9 RZ3 .1_03 913 .9601 LSA 6684.2 NSA 259.4 SSA 27.9

S6t19189.1Sr_ 396.2 THA 4.90 EL1 6479.5 EL2 113.0 ALF 6.49

ARRIVAL DATE DEC 4 1965

EARTH TO MARS

187.73 ECC .21949 INC 3.0301Vl 30.278

929.19 RCA 146.53 APO 228.94 V9 26.264

174.15 ZAC 1'4._1ETC 256.98 CLP 40.02

4.619 DPA -3.35 RAP 165.35 [CC 1.2079

INJ _ gNJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1TO.SO 33.77 65.38 8 44 il 3364.7 -31.31 169.70

97.64 33.76 85.36 14 15 53 9979.8 -31_30 79.54

170.8Q 33.77 65.38 8 44 11 3384.7 -31.31 162.70

87.64 33.76 65.36 14 15 53 2279.8 -31.30 79.54

170.80 53.77 65.38 6 44 11 3384.7 -31.31 169.70

87.64 $3.76 65.36 14 15 53 9979.8 -31.30 79.54

NIO-CoURSI[ EvtrcuTION ACCURACY ORBIT DETERMINATION ACCURACY

_TSLDt_4.9 SGR 1054.8 SG3 887.3 3T 6379.5 Sit 719.3 SS 1494.6

RRT .Je45W .9293 RTF .9593 CRT .981'6 CR3 -.9890 CST -.9869

8Gal_TO.4 fl25 .090Q 913 .9595 LSA 6585.7 NSA 961.4 SSA 68.1

3811_63.9_9 400.5 THA 4.57 ELI 6418.5 EL9 111.0 ALF 6.30

LAqR4CM DATE DEC E3 1964 FLIGHT TIN( 348.00 ARRIVAL DATE DEC 6 1965

HELIOCEMTRIC C(JlC DISTANCE 748.127 EARTH TO MARS

RL 14T.14 LAL -.00 LOL 9|.61 VL 33.199 6AL 9.06 AZL 87.04 HCA 918.03 SMA 187.88 ECC .21970 INC 9.9579 VI 50.978

ItP E08.49 LAP -1.82 LOP 309.90 VP 93.808 GAP -11.04 AZP 99.35 TAL 11.58 TAp 999.61 RCA 146.60 APO 926.15 V9 25.265

RC 316.140 GL L_.OT GIP -10.08 ZAL 63,34 ZAP 40.38 ET$ 187.09 zA_ 69.33 ETE 174.15 ZAC 75.42 ETC 956.95 CLP 39.36

PLAN[TQCEMTRIC CON|C

C3 1E.357 VHL 3.515 OLA 33.8T RAL 170.71' RAD 6587.5 Vl[L 11.565 PTH 9.09 VHP 4.679 DpA -3.90 RAp 166.01 ECC 1._034

LN[H AZ14TH LN[H TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIE INJ 2 LAT IHJ Z LONG

61.99 • 50 66 3955.48 -97.71 198.18 34.91 66.95 8 56 92 3355.5 -30.67 160.06

113.01 13 64 t 9999.79 -97.70 88.96 34.90 66.23 54 12 90 2299.7 -30.66 80.87

66.99 • 50 L_ 3935.48 -97.71 188.18 34.21 66.95 8 56 22 3355.5 -30.67 160.08

113.0_ 13 24 I E$9_.1'9 -97.70 68.96 34._D 66.93 14 i_ 90 9999.7 -30.66 60.8_

68.99 • 50 _ 3955.45 -97.71 168.18 34.|1 66.95 8 56 99 3355.5 -30.67 160.08

113.01 13 94 1 6899.1'9 -97.70 98._6 34.90 66.93 14 19 20 2299.7 -30.66 60.87

DIFFERENTIAL C_RRECTION$ NID-_E EXECUTION ACCURACy ORBIT D(TERNINATION ACCURACY

101[ 5.8654 TRA -.4348 TC-13.0886 BALi 9.49T9 SGT19398.9 SIR 100_.3 SG3 363.3 ST 6313.9 SIR 686.5 ss 1413.6

ROE .4191 REA .1333 RC3 -.9817 FAU .18797 RRT .9144 RRF .9105 RTF .9587 CRT .9879 CRS -.9987 CST -.9642

FDi[ _.1664 irRA .•730 FC-13.1484 9_P 49999 $6819409.7 923 .08t4 R!3 .9589 LSA 6501.1MSA 963.6 SSA 29.0

DO( 3.8880 MA .4548 BC315.1903 F_P 9950 _119403.1S_ 40_.3 •HA 4.96 ELI 6350.Z EL2 108.9 ALF 6.13

LAUNCH DATE DEC 83 19(,4 FLIGHT TIN[ 350.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 14T.14 LAL -.00 L.QL 91.91 VL 33.131' GAL

DISTANCE 752.519 EARTH TO MARS

1.94 AZL 87.11 HCA 919.98 _A 188.02 ECC .21994 INC 9.3382 VI 30.278

RP 908.39 LAP -1.95 LOP 310.45 MP 93.839 GAP -11.11AZP 92.24 TAL

tiC 317.035 GL 28.87 GP -9.71ZAL 69.47 ZAP 39.65 ETS 167.16 ZAE

PLANETOCENTRIC CONIC

C3 IE.101 _HL 3.4?9 DLA 54.95 RAL !1'1.il RAD 6561'.5 VEL 11.554 PTH

LNCH AZNTH INCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC

68.60 8 4 3 3993.89 -97.16 185.41 34.71 6•.10 9

111.40 13 19 31 L_99.45 -97,14 90.30 34.71 67.09 14

68.60 8 4 3 5993.89 -97.16 165.41 34.71 67.10 9

111.40 13 19 31 1999.45 -97.14 90.50 34.71 67.09 14

68.60 8 4 3 3993.69 -97.18 165.41 34.71 61'.10 9

111.40 15 19 51 _996.45 -97.14 90.30 34.71 67.09 14

DIFFERENTIAL CGNNECT|ON8 M|O-CoUflS[ EXECUTION ACCURACY

TOE 3.7617 TNA -.5341 TC-15.5651BAU 9.5925 SGT12510.7 S_R 961.5 SG3 838.7

ROE .3988 ERA .1409 RC3 -.9136 FAt) .18085 NET .90_8 _ .8973 RTF .9581

FOE 1.9510 FRA .8447 FC-12.9385 B6P 43467 SG1|t9541'.8 RE3 .0731 R13 .9589

BOE 3.606• BRA .3_6 8C515.5994 FDP 9758 SGl19540.8 _. 412.6 THA 3.97

10.81 TAP 930.09 RCA 146.67 APO 299.38 V2 26.304

61.33 ETE 174.15 ZAC 75.90 ETC 256.91 CLp 38.63

2.02 VHp 4.726 DPA -3.08 RAp 166.67 ECC 1.1992

INJ AZNTH 1NJ TIN[ PO CST TIM INJ 9 LAT IMJ 9 LONG

9 97 3393.9 -30.01 157.31

8 14 9322.5 -30.00 89.40

9 97 3323.9 -30.D1 157.31

8 14 9392.5 -30.00 82.40

9 97 3323.9 -30.01 157.31

8 14 9329.5 -30.00 82.40

ORBIT DETERMINATION ACCURACY

ST 6240.5 SR 662.6 SS 1333.1

CRT .9868 CRS -.9982 CST -.9617

LSA 6410.0 MSA 266.6 SSA 29.9

EL1 6274.7 EL2 106.6 ALF 5.98

9395



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 23 1964 FLIGHT TIH( 552.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC DISTANCE 756.899 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21 VL 53.146 GAL 1.81 AZL 87.18 HCA 220.53 SHA 186.17 (CC .22020 INC 2.8226 vl $0.278

RP 206.16 LAp -1.63 LOP 311.70 VP 23.8•1 GAP -11.16 AZP 92.15 TAL 10.04 TAp 230.56 RCA 146.73 APO 229.60 VZ 26.323

RC 517.924 GL 28.27 GP -9.35 ZAL 70.66 ZAP 38.93 (T3 167.29 ZAE 60.54 ETE 174.15 ZAC •6.37 ETC 256.87 CLp 37.96

PLAN(TOCENTR|C CONIC

C$ 11.862 YHL 5.444 DLA 34.02 RAL 1•5.10 RAD 656•.5 VEL 11.545 PTH 2.01 VHp 4.781 DpA -2.99 RAP 167.34 ECC 1.1952

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.30 8 18 50 3889.15 -26.58 162.41 35.28 67.94 9 23 39 3289.2 -29.35 154.32

109.70 13 14 11 2946.80 -26.57 92.30 35.28 67.92 14 3 20 2348.8 -29.32 84.21

70.30 8 18 59 3889.15 -26.$8 162.41 35.28 67,94 9 23 39 3289.2 -29.33 154.32

109.70 13 14 11 2948,90 -26.57 92.30 35.28 67.92 14 3 20 2348.8 -29.32 84.21

110.00 13 41 16 2866.19 -28.56 86.71 36.13 70.37 14 29 2 2266.2 -30.97 78.55

110.00 12 50 55 3019.76 -24.62 96,90 34.35 65.50 15 41 15 2419.8 -2•.71 89.10

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6952 TRA -.2262 TC-16.0383 BAU 2.54•2 $G712651.0 SGR 920.6 SG3 814.6 ST 6157.6 SR 640.9 SS 1254.3

ROE .3814 RflA .1481 RC3 -.867D FAU .1T4ZO RRT .889• RRF .8627 RTF .9574 CRT .9866 CRS -.9974 CST -.9787

FOE 1.7879 FRA .9128 FC-12.7152 RSP 43952 $6812684.5 R23 .0654 RI3 .9576 LSA 6310.8 MSA 269.8 SSA 30.7

BOE 3.7148 BRA .2704 BC$16.061• FSP 2668 SG11267•.S SG2 419.4 THA 3.71 EL1 6190.0 EL2 103.9 ALF 5.86

LAUNCH OAT( DEC 23 1964 FLIGHT TIN( 354.00 ARRIVAL OAT( DEC 12 1965

HI[L|OCENTR|C C(:NIC DISTANCE •61.290 EARTH TO MARS

RL 14•.14 LAL -.OO L(_. 91.21 VL $3.154 GAL 1.67 AZL 87.24 HCA 221.•8 SMA 188.32 ECC .22048 INC 2.7603 Vl 30.278

RP 208.01 LAP -1.84 LOP 312.95 VP ZS.902 GAP -11.26 AZP 92.06 TAL 9.24 TAp 231.02 RCA 146.80 AlSO 229.84 V2 26.$41

RC 516.808 GL 27.89 r.p -9.02 ZAL •1.90 ZAP 38.23 ETS 167.41 ZA( 59,37 ETE 174.16 ZAC 76.82 ETC 256.83 CLP 37.31

PLAN_TOCENTRIC CONIC

C3 11.641 VHL 3.412 OLA 33.08 RAL 174.$2 RAD 6567.4 VEL 11.534 PTH 2.01 VHP 4.838 DpA -2.93 RAP 168.01 ECC 1.1916

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

72.14 6 35 4 3650.$4 -25.98 159.14 35.91 68.76 9 39 14 3250.3 -28.63 151.06

10•.86 13 • 42 2979.71 -25°97 94.43 35.91 68.75 13 57 22 2379.7 -28.62 86.35

72.14 8 35 4 3850.34 -25.98 159.14 35.91 68.76 9 39 14 3250.5 -28.63 151.06

107.86 13 7 42 297R.71 -ZS.97 94.43 $5.91 68.75 13 57 22 2379.7 -28.62 86.35

110.00 14 26 32 2737.58 -31.16 77.60 37.83 •5.18 15 12 10 2137.6 -32.88 68.80

110.00 12 15 24 3140.47 -21.91 104.41 35.45 62.39 13 7 45 2540.5 -24.53 97.04

DIFFERENTIAL CCmflECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

• DE S.6066 TRA -.1114 TC-16.4997 8AU 2.5709 8GT|2786.8 _ 882.8 SG3 790.2 ST 6066.5 SIR 621.0 SS 1175.9

flOE .$655 flRA .1550 RC3 -.8109 FAU .16755 RRT .8751 RRF .8664 RTF .9567 CflT .9866 CRS -.9961 CST -.9748

FOE 1.6512 FRA .9799 FC-12.4610 85P 44449 _12917.0 R23 .0583 R13 .9569 LSA 6204.4 HSA 273.2 SSA 31.6

BiDE 3.6251 BRA .1909 RC316.5|96 FIM 2584 S6112809.9 _ 428.5 •HA 3.46 EL 1 6097.3 EL2 101.0 ALF 5.77

LAUNCH DATE DEC 23 1964 FLIGHT TIME 556.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CONIC OIATANCE T65.685 EARTH TO MARS

RL 147.14 LAL -.DO LOt- 91,21 VL 35.162 GAL 1.52 AZL 67.30 MCA 223.05 SMA 166.46 EEC .22079 INC 2.7006 vl 30.278

RP 207.86 LAP -1.84 LOP 314.21 VP 23.932 GAP -11.33 AZP 91.97 TAL 8.44 TAp 251.47 RCA 146.95 APO 230.08 ¥2 26.357

RC 319.685 GL 27.51 GP -6.71 ZAL 73,19 ZAP 37,56 (T3 167.53 ZAE 58.42 ETE 174.16 ZAC 77.25 ETC 256.79 CLP 56.68

PLANETOCENTRIC CONIC

C3 |1.436 VHL $.$82 OLA 52.15 RAL 175.58 RAD 6567.4 V(L 11.525 PTH 2,91 VHp 4.895 DPA -2.90 RAP 168.70 ECC 1.1882

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.15 6 53 13 $805.91 -25.35 155.47 36.61 69.57 9 56 39 3205.9 -27.90 147.40

105.65 12 $9 56 3916.74 -25,34 97.00 $6.61 69.56 13 49 53 2416.7 -27.99 88.93

74.15 8 55 13 $805.91 -25,55 155.4T 36.61 69.57 9 56 39 3205.9 -27.90 147.40

105.85 12 59 56 3016.74 -25.34 97.00 56.61 69,56 13 49 53 2416.7 -27.69 88.93

110.00 14 55 19 2658.68 -32.39 •1.79 38.91 78.41 15 39 36 2058.9 -33,64 62.79

110.00 11 56 41 3211.76 -16.70 108.65 33.30 69,$5 12 50 12 2611.8 -22.44 101.51

DIFFERENTIAL CCRRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.5240 TRA .0183 TC-16.9216 8AU 2,5896 SGTI2908.6 SGR 848.3 SG3 764.5 ST 5980,_ SR 604.3 SS 1106.3

ROE .$519 RRA .1620 RC3 -.7525 FAU .16046 RRT .8581RRF .8485 RTF .9560 CRT ,9668 CRS -.9942 C6T -.9703

FOE 1.4614 FRA 1.0494 FC-12,1474 6SP 45128 S6812936.4 R23 .0529 R13 .9561 LSA 6105.6 MSA 277.7 SSA 32.2

60E 3,5415 BRA .1630 8C316.9383 FSP 2515 S6t12929.1 SG2 434,8 •HA 3.23 EL1 6010.5 EL2 97.5 ALF 5.70

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 358.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC DISTANCE 770.060

RL 147.14 LAb -.DO LOL 91.21Vb 33.171GAL 1.38 AZI. 87.36 HCA 224.29 SHA

RP 207.73 LAP -1.85 LOP 315.46 VP 23.962 GAP -11.39 AZP 91.89 TAt. 7.62 TAp

RC $20.558 GL 27.14 GP -8.42 ZAL T4.54 ZAP 36.90 ET8 167.63 zA( 57.46 ETE

PLANETOCENTRIC CGNIC

C3 11.247 VHL 5.354 DLA 31.16 RAL 176,87 RAO 6567,4 V(L 11.517 PTH 2.01VHP

LNCh AZI4TH LNCH TIM( L-I TIME INJ LAT

76.42 9 14 O 3753.47 -24.70

103.58 12 49 6 3062.30 -24.69

76.42 9 14 0 3•53.47 -24.70

103.58 12 49 8 3062.30 -24.69

110.00 15 19 14 2594.97 -33.16

110.00 11 43 5 S268.80 -16.77

DIFFERENT| _ CGRRECTIONS

TOE 3.4Z06 TRA .1389 TC-17.4OD8 9AU 2.6187

ROE .3382 RRA .1670 RC3 -.7024 FAU .15471

FOE 1.3404 FRA 1.0987 FC-11.9079 RI4P 45383

BDE 3.4373 BRA .2160 RC317.4149 FSP 2410

EARTH TO MARS

188.61 ECC .22113 INC 2.6440 vl 30.278

231.91 RCA 146.9t APO 230.32 V2 26.373

174.17 ZAC 77.67 ETC 256.74 CLP $6.06

4.953 DPA -2,89 RAP 169.39 ECC 1.1851

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

151.23 37.$7 70.37 10 16 34 3153.5 -27.15 143.18

100.19 37.36 70.36 13 40 10 2462.3 -27,14 92.14

151.23 37.37 70.37 10 16 34 3153.5 -27.15 143.18

100.19 37.36 70.36 13 40 10 2462.3 °27.14 96.14

66.97 39.81 81.17 16 2 28 1995.0 -34.02 57.83

111.95 33.43 59.77 1_ 37 34 2688.8 -20.86 104.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13055.6 _ 816.8 SG3 742.5 ST 5854.9 SR 586.6 S8 1024.8

flRT .8409 _ .9289 _ .9555 CRT .9870 CR8 -.9913 CST -.9643

SG913081.1 R23 .0452 R13 .9558 LSA 5968.1 NSA 280.2 SSA 33.3

S61130?3,7 $62 441.4 THA 3.01 ELI 5683.5 EL2 93.7 ALF 5.65

2598



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LA_ACH DAYS DEC 23 lSHL4 FLI6HT TIN[ 360.00 ARRIVAL DATE DEC 18 1985

H(LIOCERTR|C COll|(

RL 147.14 LAL -.00 LOL 91.21 VL

RP 207.60 LAP -I.SS LOP 316.72 VP

RC 321.423 GL 24.71 GP -8.15 ZAL

PLAN(TOCENllIIC COMIC

C3 11.07R VHL 3.326

LMCH AZNTM LNCH TINS

79.11 9 38 55

100.89 12 $4 4_

79.11 8 38 55

I00.88 12 34 48

110.00 15 40 345

110.00 11 82 19

DIFFERENTIAL CORRECTIONS

TDE 3.3RIS TRA .ZTOR TC-$T.R316 BAU Z.6421

ROE .3R64 lIRA .1•25 i_S -._4R5 FAU .14844

FD[ 1.2027 FRA 1.1524 FC-11.6031 BSP 46851

ROE 3.3376 BmA .5200 SC317.8434 FSP 2528

DISTANCE ••4.4•9 EARTH TO MARS

36.1•9 GAL 1.23 AZL 87.41 HCA 225.54 _AA 188.•6 ECC .22150 INC 2.5898 vl 30.2•9

23.950 GAP -11.46 AZP 91.81 TAL 6.80 TAp 232.34 RCA 146.$5 APO 230.58 V2 26.388

75.93 ZAP 36.25 ETS 167.73 ZA[ 56.56 ETE 174.18 ZAC •8.0• ETC 258.69 CLP 35.45

DLA 30.17 RAL 178.20 RAD 6567.4 VEL 11.509 PTH 2.00 VHP 5.013 DpA -2.90 RAP 170.09 ECC 1.1823

L-I TIN| INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN( PO C$T TIN INJ Z LAT INJ Z LONG

3868.17 -24.02 146.06 50.18 71.15 10 40 23 $088.2 -28.37 138.04

3121.28 -24.01 104.35 38.18 71.15 13 28 50 2521.5 -28.36 98.31

5688.17 -24.02 146.06 38.18 71.16 10 40 23 3088.2 -26.5• 138.04

5121.26 -24.01 104.35 38.18 71.15 13 26 50 2521.3 -26.36 98.31

6556.88 -53.66 S2.ST 40.64 85.67 18 22 55 1936.9 o34.17 53.48

$318.55 -15.05 114.78 35.76 58.94 12 27 57 2718.5 -19.05 107.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6153185.1 STAI 787.6 SG3 718.7 ST 5731.6 SR 571.4 SS 950.3

RRT .I_ISRRF .80T$ RTF .9549 CRT .gO•6 CRS -.8668 CST -.8538

SGB13209.5 R23 .0389 R13 .9550 LSA 5831.0 MSA 283.8 SSA 34.1

S6113201.5 $62 448.8 1HA 2.81 EL1 5759.5 EL2 69.4 ALF 5.82

LAUNCH DATE DEC 25 1964 FLIGHT TIN( 362.00 ARRIVAL DATE DEC 20 1965

H_LIOCENTMIC C_NIC

RL 147.14 LAL -.D0 LOt. 91.21 VL

RP 207.48 LAP -1.65 L_D 317.98 VR

RC 322.RI_ _ RI.S9 _P -T.89 ZAL

PLAN[TOCENTRIC CONIC

C3 10.8R1 VIAL 3.305

LNCH AZMTH LJ4CH TIN(

82.68 10 11 54

97.$2 1R 12 40

1Q0.00 15 28 42

100.00 11 3e 34

110.00 16 0

110.00 11 R3 23

DIFFERENTIAL CONNECTIONS

TDE 3.211Ul TRA .4113 TC-IR.2503 BAU 2.6610

ROE .3158 lIRA .1773 RC3 -.5979 FALl .14237

FOE 1.0•£1 FRA 1.2054 FC-11.2887 BSP 46281

BIDE 3.2342 BRA .4478 8C318.2801 FSP 2244

DISTANCE 778.979 EARTH TO MARS

35.188 6AL 1.05 AZI. 87.46 HC.A 226.80 SIAA 188.92 ECC .22190 INC 2.5373 Vl 30.278

24.017 GAP -11.53 AZP 91.74 TAL 5.95 TAP 232.76 RCA 147.00 APO 230.84 vZ 26.402

77.38 ZAP 35.63 [TS 167.83 ZAE 55.65 ETE 174.19 ZAE •8.47 ETC 256.65 CLP 34.86

DLA 29.17 RAL 179.56 RAO 6567.4 VI[L 11.503 PTH 2.00 VHp 5.0•3 DPA -2.94 RAP 170.80 ECC 1.1797

L-| TIN( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

3587.04 -23.31 159.06 39.06 71.95 11 11 51 2997.0 -25.56 131.05

3204.68 -23.30 110.42 39.05 71.93 13 6 • 2606.6 -25.55 102.40

L_IGZ.81 -27.15 95.56 40.24 76.96 14 18 5 2362.8 -28.67 85.09

3316.07 -19.57 117.01 37.55 66.94 12 33 50 2716.1 -22.52 109.46

2487.77 -33.R8 56.71 41.42 85.99 16 41 50 1887.8 -34.16 49.47

3363.86 -15.44 117.30 34.24 58.27 12 19 27 2?63.9 -17.54 110.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG753315.8 S_ 761.5 SG3 695.6 ST 5597.7 SR 557.7 ss 8•8.8

RRT .729811m_ .7842 RTF .9542 CRT .9685 CRS -.9602 CST -.9470

SGB13337.S R23 .0336 R13 .9543 LSA 5686.2 MSA 288.5 SSA 35.0

$6513329.7 _ 456.6 THA 2.62 EbS 5624.8 EL2 84.5 ALF 5.63

LAUNCH DATE DEC 23 1984 FLIGHT TIN( 564.00 ARRIVAL DATE DEC 22 1985

HELIOCENTRIC CONIC DISTANCE 783.281

RL 14T.14 LAL -.00 LOL 91.21 VL 33.196 GAL .93 AZL $7.51 HCA 228.06 SMA

RP 20T.38 LAp -1.85 LOP 318.24 yp 24.043 GAP -11.S0 AZP 91.86 TAL 5,10 TAp

RC 323.141 GL 28.02 GP -T.S4 ZAL 70.88 ZAP 35.02 ET$ 167.91 ZAE 54.76 ETE

PLAN(TOCEMTRIC CONIC

C3 10.783 VHL 3.284 DLA 28.15 RAL 180.85 MAD 6587.4 VEL 11.497 PTH 2.00 VHP

LNCH AZMTH LMCH TIN( L-I TIN( INJ LAT

90.00 11 44 45 3311.90 -24.35

90.00 10 50 55 3468.56 -20.61

100.00 14 4 40 2880.78 -26.50

100.00 11 13 41 3412.93 -16.88

110.00 18 19 4 2440.14 -34.14

110.00 11 15 47 3406.31 -11.91

DIFFERENTIAL C(_RECTIONS

TOE 3.1153 TRA .5602 TC-18.6449 9AU 2.6890

ROE .3085 RRA .1819 RE3 -.5469 FAU .13636

FOE .$458 FMA 1.2357 FC-10.$475 9SP 46789

801[ 3.1503 liRA .5890 RC318.6529 FSP 2168

EARTH TO MASS

189.07 ECC .22232 INC 2.4873 vl 30.276

233.16 RCA 147.03 APO 231.10 V2 28.416

174.19 ZAC 78.85 ETC 258.80 CLP $4.28

5.154 OpA -2.99 RAp 171.52 ECC 1.1775

INJ LONG INJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

118.48 40.55 75.09 12 59 57 2711.9 -26.17 110.28

130.Q4 59.36 70.35 11 49 2 2886.6 -23.30 122.26

66.28 41.55 80.58 14 52 21 2260.8 -29.51 77.62

122.94 57.65 64,96 12 10 34 2812.9 -20=12 115_64

55.00 42.20 88.16 16 59 44 1840.1 -34.02 "45.76

119.64 34.85 57.72 12 12 33 2806.3 -18.08 115.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713445.| SGR 737.9 SG3 672.7 ST 5458.1 SiR 545.8 SS 811.7

RflT .7768 RRF .7595 RTF .9536 CRT .9094 CRS -.9705 CST -.8346

S6213463.4 R23 .0287 R13 .9536 LSA 5537.2 MSA 283.5 88A 35.8

S6115455.4 SG2 464.5 THA 2.44 EL1 5464.8 ELI 79.0 ALF 5.65

LAUNCH DATE DEC 23 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 24 1985

H_LIOCENTRIC C_NIC

RL 147.14 LAL -.00 LOt. 91.21VL

RP 207.25 LAp -1.85 LOP 320.50 VP

RC 323.990 GL 25.64 GP -7.41 ZAL

PLAN(TOCENTRIC C_NIC

C3 10.883 Vt4t. 3._$5

LNCH AZ14TH LNCH TIN(

90.00 12 35 59

90.00 10 11 O

100.00 14 32 45

lO0.OO 10 58 55

110.00 16 38 57

110.00 11 9 12

DIFFERENTIAL CERRECTIONS

TDE 3.0056 TRA .7140 TC-19.0221 9AU 2.7126

ROE .2902 RRA .1M0 RC3 -.4973 FAU .13054

FOE .8538 FRA 1.3011 FC-20.S98R B_P 47251

SOS 3.0213 BRA .7378 RC318.0268 FSP 2095

DISTANCE 787.665 EARTH TO MARS

33.205 GAL .77 A2L 87.56 MCA 229.32 SMA 189.22 ECC .22278 INC 2.4390 VI 30.278

24.069 GAP -11.67 AZP 91.59 TAL 4.23 TAP 233.56 RCA 147.07 APO 231.38 V2 28.428

80.43 ZAP 34.45 ETS 168.00 ZA[ 53.86 ETE 174.20 ZAC 79.22 ETC 256.55 CLP 33.72

OLA 27.11RAL 182.37 RAO 6567.4 V[L 11.491PTH Z.O0 VHP 5.196 DPA -3.07 RAp 172.25 ECC 1.1755

L-I T|N( INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST T_14 INJ 2 LAT INJ 2 LONG

5160.18 -26.60 107.94 42.22 79.91 13 28 39 2560.2 -27.72 95.45

3833.70 -17.16 138.30 59.22 67.13 11 11 34 3033.7 -20.12 131.87

2783.75 -29.23 R0.6T 42.66 83.45 15 19 9 2183.8 -29.83 71.92

3485.38 -14.74 127.28 58.07 63.70 11 55 D 2885.4 -18.16 120.13

2395.11 -34.18 51.48 42.98 90.26 IT 16 52 1795.1 -33.77 42.26

3448.77 -10.43 121.64 35.56 57.26 12 6 39 2846.8 -14.67 115.30

MID-COURSE EXECUTION ACCURACY ORBIT DETER#INATION ACCURACY

SG715569.8 SIR 716.7 SG3 650.2 ST 5305.4 SR 534.6 SS •47.9

RRT .7517 _ .7331RTF .9530 CRT .9908 CRS -.gs65 CST -.9187

S6813588.8 R23 .0240 R13 .9530 LSA $376.1MSA 298.8 SSA 36.7

S6115580.6 SG2 472.3 TMA 2.28 EL1 5331.8 EL2 72.9 ALF 5.70
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUMCH OATE DEC 83 1954

HELIOCEMTRIC C_NIC

RL 147.14 LAL -.00

RP ROT.RE LAP -1.85

RC 324.833 GL 85.26

PLAN[TOC[NTRIC CONIC

C$ lO.SSO VHL S.280

LNCH AZ14TM LNCH TIM(

SO.O0 13 8 32

IO.OO g 49 55

100.00 14 ST 17

100.00 10 43 58

110.00 16 54 15

110.00 11 3

FL|Gi{T TIN( 368.00 ARRIVAL DATE DEC 26 1965

DISTANCE 761.089 EARTH TO MARS

LOL 61.21 VL 38.213 GAL .61 AZL 87.61 HCA 130.59 SMA 189.38 ECC .22527 |NC 2.5926 Vl 30.278

LOft 521.77 VlP 24.093 GAP -11.74 AZP 01.51 TAL 5.35 TAp 233.94 RCA 147.09 APO 231.66 V2 26.A39

GP -7.10 ZAL 82.02 ZAP 33.85 ET8 188.07 ZNE 53.01 ET( 174.21 ZAC 79.$9 (TC 256.50 CLP 33.16

DLA 28.05 RAL 183.81RAO 0587.4 VEL 11.487 FTH |.DO VHP 5.258 DPA -3.16 RAP 172.98 ECC 1.1738

L-I TIM( INJ LAT INJ LONG IRJ RT ARC INJ AZI4TH ]NJ TIME I_0 CST TIM INJ 2 LAT ]NJ 2 LONG

30U.RG -Z7.52 101.40 43.48 83.04 13 56 41 2460.7 -28.20 92.80

3721.t9 -14.77 144.61 39.63 85.58 10 51 0 3121.3 -17.95 137.38

R718.06 -20.64 75.84 43.69 85.98 15 42 35 2118.1 -29.89 67,04

3547.|0 -12.85 130.67 38.67 82.78 11 43 2 2947.1 -19.40 123.87

2552.10 -34.12 46.13 43.78 92.25 17 33 27 1752.1 -38.43 38.95

3445.65 -8.98 125.64 36.38 56.88 12 1 32 2885.8 -15.28 117.48

DIFFEREMTIAL C,X_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE !.6936 TRA .8754 TC-16.3715 RAU 2.7358 $G713662.R 8_ 667.4 $43 _7.4 ST 5142.2 $R 524.R SS 686.7

RDE .19M RIA .1497 RC3 -.4460 FAU .12473 RRT .7246 Rm r .T04T RTF .6523 CRT .6619 CR8 -.9361 CST -.8976

FOE .T618 FRA 1.3488 FC-10.2256 RIP 47643 I_B$3710.6 623 o0166 613 .9524 LSA 5205.3 MSA 304.8 98A 37.5

RQI[ !.9OI5 BRA .8057 BC319.3T86 FSP 2008 SGS|ST02.1 882 480.1 THA Z.t2 EL1 5188.5 EL2 68.Z ALF 5.78

LAUNCH DATE DEC 63 llHi4 FL|GHT TINE 370.00 ARRIVAL DATE DEC 28 1965

N(LIOCENTRIC C_IC

RL 147.14 LAL -.00 LOL 91.21 VL 33.222 GAL

DISTANCE 798.494 EARTH TO MARS

.45 AZL 67.65 HCA 231.65 SNA 189.53 ECC .22380 INC 2.3477 V1 $0.278

RP lOT.OR LAP -1.85 LOP 363.03 _p 24.114 GAP olt.81A_P 61.45 TAL 2.46 TAp 234.31RCA 147.12 APO 231.95 VZ 29.449

RC SiS.IT| GI. 24.08 GP -8.60 zAL 83.66 ZAP 33.28 ET$ 118.14 ZAE 52.16 (TE 174.81 SAC 79.95 ETC 256.45 CLP 32.65

pLANETOCENTNXC CONIC

C3 10.471 VHL 3.257 OLA 24.67 RAL 16S.26 RAO 6567.4 VEL 11.483 PTH 2.00 VHp 5.322 DPA -3.27 RAP 175.72 ECC 1.1724

LNCH AZNTH I.I_H TIN( L-I 7114_ INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

90.00 13 35 3t) L_964.43 -26.02 96.04 44.59 85.70 14 25 34 2394.6 -28.32 87.39

90.00 9 34 35 3782.07 -12.73 146.82 40.27 64.49 10 37 47 3192.1 -16.07 141.72

100.00 15 19 42 2059.E0 -L_.65 T1.47 44.70 68.25 16 4 1 2059.2 -29.77 62.67

1DO.G0 10 33 14 3602.73 -11.10 134.08 39.43 EE.O6 11 33 17 3002.7 -14.75 127.18

110.00 17 11 4 6310.73 -33.96 44.90 44.60 94.15 17 49 35 1710.7 -33.01 SS.79

110.OO IO Sl 20 3523.67 -7.58 125.97 37.30 56.56 11 57 4 L_)24.D -11.90 119.57

DIFFERENTIAL CA]IRI[CTION6 MIO-COURW[ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TD( £.TTO6 TNA 1.0444 TC-19.9903 BAU 2.7562 84713611.4 I_t 679.6 IG3 G04.8 8T 4068.2 SR 515.7 SS 627.9

ROE .2042 RllA .1930 RC3 -.3967 FAU .119_L RRT .61_4 61 r .8744 RTF .9514 CRT .9934 CRS -.9058 CST -.8685

FD[ .8|16 FRA 1.3419 FCS-R.63T4 |IP 46048 I_B|8666.2 RL_ .0153 613 .6514 LSA 5024.4 MSA 312.2 SSA 36.S

80( £.7613 BRA 1.081| IC319.6943 FliP 1630 84118610,6 _ 467.5 THA 1.97 EL1 4994.6 EL2 59.0 ALP 5.89

LAUNCH DATE DEC 83 19S4 FLIGHT TIM( 372.00 ARRIVAL DATE DEC 30 1965

HELIOCENTRIC CONIC DIOTANC[ 800,899 EARTH TO MARS

RL 147.14 LAL -.00 LQi. 91.21VL 33.831GAL .26 AZL 87.70 HCA 853.11RMA 109.69 ECC .22A39 INC 2.5043 Vl 30.278

RP lOT.DO hAP -1.84 LOP 324.30 VP 24.138 GAP -11.88 AZlP 61.38 TAL 1.56 TAP 234.67 RCA 147.13 APO 232.25 vZ 26.459

6C 319.503 GL 24,48 GP -0.70 ZAL D$.35 ZAP 32.73 ET8 108.21ZAE 51.31 [TE 174.22 ZAC 80.30 ETC 256.A! CLP 32.10

PLAMETOCEMTIIIC CONIC

C3 10.410 VHL 3.21S OLA 28.87 RAL 166.77 RAO 8567.4 VEL 11.480 PTH 2.00 VMP 5.387 DPA -3.$9 RAp 174.47 ECC 1.1713

LNCN AZMTH LNCH T|NE L*I TINE INJ LAT

RO.OO 13 59 SS 2029.66 -26.28

90.00 8 22 14 3854.29 -10.86

100.00 15 40 46 8604.65 -29.89

100.00 10 14 4 3854.46 -9.43

110.00 17 RT 31 2270.72 -33.72

110.00 10 53 48 3581.44 -6.15

DIFFERENTIAL ¢GRRECTION$

TOE t.iSii TRA t,tlTT TC-19.DI52 OAt/ 2,7616

ROE .2767 lIRA .195G RC3 -.3534 FAU .11364

FOE .5108 FRA 1.4124 FC3-9.4505 68P 48505

ROE I.RT12 NA 1.2533 8C319.9683 FSP 1852

LAUNCA4DATE DEC 23 11_4

i4ELIOCEMTRIC CONIC

RL 147.14 i._Ab -,00

I_ tO_ll.e3 LAP -1.t4

RC 387.880 GL 24.05

PLANETOCENTE I C CONIC

C8 10. _NM VHL 3.219

LNCH AZNTH LNCH TIME INJ LAT

90.00 14 22 81 -28.32

90.00 9 11 51 -9.14

IOO.OO 16 0 40 -29.61

100.00 10 18 13 07,83

110.00 17 43 40 -33.41

110.00 10 49 43 -4.74

[NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

91.32 45.88 88.05 14 48 45 2329.9 -28.23 82.65

152.45 41.08 83.70 10 28 28 3254.3 -14.33 1A5.47

67.44 45.71 60.37 16 24 7 2004.9 -89.52 58.15

137.00 40.30 81.50 11 25 Z 3054.5 -13.17 130.20

41.61 45.46 95.97 18 5 22 1670.7 -32.53 32.77

127.96 36.30 56.31 11 53 9 _961.4 -10.53 121.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT|ON ACCURACY

SGT13634.3 _ 61_1.3 883 583.0 ST 4786.3 SR 508.0 SS 576.3

RRT .SET0 RIH r .6428 RTF .9509 CRT .9948 CRS -.8649 CST -.8325

84813950.1 623 .0104 R13 .9509 LSk 4836.8 MSA 319.2 SSA 39.1

S4113941.3 042 494.7 THA 1.82 EL1 4812.9 EL8 51.6 ALP 6.03

FLIGHT TIN[ 374.00 ARRIVAL DATE JAN I 1966

DISTANCE 805.303

61.21 _ 33.239 GAL .12 AZL 87.74 HCA 234.38 W4A

325.58 VI* 24.159 GAP -11.95 AZP 6_.$2 TAL .64 TAp

GP -9.40 ZJU,. 67.07 ZAP 32.20 ET6 168.27 ZAE 50.48 ETE

DLA 22.74 RAL 168._ RAID 6567.4 VEL 11.478 PTH 2.00 VHp

L-I TIME INJ L_NG INJ RT ARC INJ AZNTH

28T1.10 87.01 46.76 60.21

3611.68 155.73 41.98 63.08

1554.09 63.66 46.73 92.36

3703.52 13R.76 41.28 61.06

1_31.89 36.62 46.35 97.71

3596.46 129.91 39.38 58.11

DIFFERENTIAL C_IRECTIQN8

TO( 2.5315 116 1.3991 TC-_O.I537 IAU 2.80_6

ROE .£737 RRA .1878 RC3 -.5107 FAU .10862

FOE .4016 FRA 1.4394 FC_k,.I.010I lip 40659

ROE 8.3483 B_A 1.4130 BC320.2541 Flip 1763

EARTH TO NARS

189.85 ECC .22498 INC 2.ESZS vl 50.278

235.02 RCA 147.14 APO 258.56 V2 26.467

174.22 ZAC 80.64 ETC 256.36 CLP 31.58

ECC 1.1706

INJ 2 LONG

MID'COURSE EXECUTION ACCURACY

SGT140SR.T IGt 650.4 SG3 563.2

RRT .6360 RRF .6094 RTF .0502

I4814073.1 RE3 .0031 613 .9503

S4114064.9 842 500.6 THA 1.69

5.452 DpA -3.54 RAP 175.23

INJ TIME PO CST TIM INJ 2 LAT

15 10 13 2271.1 -27.99 78.$7

10 17 2 3311.3 -12.68 148.84

16 43 15 1954.1 -29.16 54.92

11 17 57 3103.5 -11.88 133.03

18 20 52 1631.9 -31.98 29.88

11 49 42 _998.5 -9.16 1E3.60

ORBIT DETERMINATION ACCURACY

8T 4594.4 SR 500.4 SS 526.6

CRT .9959 CR8 -.8031CST -.7801

LSA 4839.7 M8A 328.7 $SA $9.7

EL1 4821.3 ELE 44.8 ALP G.18
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19643

LAUNCH DATE DEC 23 1964

HELIOCENTRIC C(_41C

RL 147.14 LAL -.DD

RP 2Os. SG LAF -1.83

RC 328.152 GL 23.$3

PLAN[TO¢ENTRIC f_41|E

C3 10.338 VHL 3.915

LNCN AZMTH INCH T|N[

SD.DO 14 43 3Z

RD.DO D E SS

1D0.00 16 1D 3Z

10D.00 1D D 14

11D.00 17 3D 32

110.00 ID 43 4

FLIGHT TIME 373.09 ARRIVAL DATE JAN 3 1966

DISTANCE 899.796 EARTH TO NARS

LOL 91.21 VL 33.Z48 GAL -.05 AZL 87.78 HCA Z35.95 SNA 190.91 (CC .22560 INC 2.2E1J vl 30.2T8

LOP 3ES.D3 VlP 24.179 GAP -12.02 AZP 91.25 TAL 359.71 TAp 235.33 RCA 147.14 APO 230.ST VZ 24.474

GP -6,43 ZAL 83.84 ZAP 31.67 ETS 168.32 zA( 49.$6 ETE 174.03 ZAC 69.97 ETC Z$6.31 CLP 31.08

DLA 61.60 RAL 100.82 RAD 6567.4 VEL 11.477 PTH 2.00 VHP S.SIS DpA -3.69 RAP 175.99 ECC 1.1701

L-I TIM( INJ LAT |NJ LONG |NJ RT ASC INJ A_4TH |NJ TIM( POCST TIN |NJ 2 LAT INJ 2 LONG

2013.35 -29.24 83.93 47.86 92.21 15 39 28 2213.6 -27.$3 74.42

SIHiA.S1 -T.4D 158.76 43.91 62.61 ID 8 53 3364.8 -11.99 151.S?

2505.90 -0tl.68 SO.09 47.77 24.83 17 I 39 1695.9 -28.79 51.49

$T30.TO -G.t6 142.30 42.35 80.71 11 11 45 3159.7 -19.19 135.72

8104.11 -33.02 35.83 4T.89 69.38 18 $6 S 15D4.1 -31.38 27.10

• 633.85 -3.34 131.83 40.55 55.96 11 46 39 $D35.3 -7.79 125.57

DIFFERENTIAL. COUtl[CT|QNS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TDE E.4R28 TRA 1.31HIQ TC-80.4133 BAU R.RZ16 86T14154.1 8GR 043.8 $63 530.3 ST 4451.6 m 500.1 SS SED.D

ROlE .2730 RNA .2037 RE3 -.8508 FAU .lOSllg RRT .6002RRF .3638 RTF .0409 CRT .60R6 ¢R$ -.7R35 CST -.7579

FOE ._Hb4S FItA 1.4970 FCS'_.5407 8mP 49244 S6814168.T R_ .0160 213 .0490 LSA 4477.0 NSA $39.5 $SA 4D.S

E.4581 lIRA 1.6107 K320.413| Flip 1110 D61141S9,4 _ 314.8 THA 1.56 EL1 4459.S EL8 41.D ALF 6.42

LAUNCH DATE DEC R3 11N_4 FLIGHT TIN[ 378.00 ARRIVAL DATE JAN 5 1926

H[LIO(ENTRIC C_N|C

ItL 147.14 LAL -.00

lip E06.81 LAID -1.83

RC $88.970 GL 93.80

PLAN[TO¢ENTRIC CONIC

CS 10.$33 VHL 3.814

iNCH AZNTH LNCH Title

90.00 15 S 45

90.00 8 SS •

100.00 1S 3D

100.00 10 8 $9

lID.D• 18 13 10

11D.OD 10 48 4Q

OIST*NCE 814.1oe
LQL 91.81 VL 33.R37 GAL -.83 AZL 87.88 HCA R36.91SMA

LOP 380.10 VP 84.198 GAP -11.09 AZP 91.10 TAL 338.7T TAp

GP -9.16 RAL 90.63 ZAP 31.1S ETS 118.37 ZAE 48.86 ETE

EARTH TO MARS

190.16 (CC .88680 INC 8.1081 vl 30.678

835.18 RCA 147.13 APO 833.19 V8 29.4RD

174.83 ZAC 81.31 ETC 259.67 CLP 30.59

DIFFERENTIAL ccmlCTION$

I01[ 8.8831' TRA 1.1'918 TC-80.9101 BAU 8.84T8

RDE .8190 HA .t0_7 I_C3 -.8167 FAU .091"11

FOE .8181" FRA 1.310T FC_-O.134JT BISI 49905

BOE 2.9914 BItA 1.OOL5 D¢3_0.6118 FRP 1(41

DLA 20.43 RAt. 19_.58 RAID 6567.4 V_L 11.477 PTH 8.DD VHP 5.585 DPA -3.96 RAP 176.76 ECC 1.1791

L-I TIN[ IMJ LAT INJ LQNG INJ MT ASC INJ ADiTH INJ TIN[ POCST TIM XNJ 2 LAT INJ 8 LONG

2T6S.83 -_.03 ?6.N 46.97 64.07 13 49 59 8165.8 -27.19 79.73

4013.01 -3.OT $61.18 44.14 68.83 10 I 53 3415.8 -9.54 154.98

2430.88 -N.34 SG.TO 40.84 65.99 17 19 87 1059.D -08.89 48.08

$1_J.38 -4.79 144.99 43.38 60.43 11 S 16 31_.5 -8.93 13D.31

8157.R0 -38.50 33.15 48.88 100.97 18 51 8 1557.3 -3D.73 24.48

3671.88 -1.95 133.75 41.79 55.87 11 43 57 3071.9 -6.41 187.51

M|D-COIJIRXE EXECUTION ACCURACY ORBIT DETERNXNAT|ON ACCURACY

_714874.9 _ 630.8 $4;3 317.8 ST 4819.1H 493.E SS 477.9

RltT .1478 RRF .5450 RTF .941'7 CRT .8963 CRS -.9502 CST -.$756

RC414_88.6 823 .OOTS R13 .9477 LSA 4850.D M3A 351.5 SSA 41,1

I6114272.4 _ 5|9.0 THA 1.44 ELI 4847.9 EL8 42.3 ALF 9.64

LAUNCH DATE DEC 23 11_4

HELIOCENTRIC C_AIC

RL 147.14 LAL -.DD

RP EDO.TT LAP -1.82

RC 3RR.TR4 GL 22.73

PLANETOCENTRIC CONIC

C3 10.342 VHL 3.817

LNCH AZNTH LNCH TIM(

9D.DD 15 23 14

SD.00 S 4T 59

100.00 16 56 31

1DD.DD 9 57 98

110.09 10 30 3S

110.90 19 39 42

FLIGHT TIN| 3SD.DO ARRIVAL DATE JAN 7 1956

DISTANCE 818.511 EARTH TO MARS

LOt. 91.21 VL 33.266 GAL -.40 AZL 8T.SS HCA 238.18 SNA 190.32 ECC .22790 INC 2.1437 VI 39.270

LOP 323.37 VP 24.813 SAP -12.16 AZP 9;.13 TAL 357.82 TAp 236.00 RCA 147.12 APO 233.53 V2 26.484

_1_ -6.10 ZAL 92.43 ZAP 3•.iS ETS 168.42 Z_ 46.06 ETE 174.23 ZAC 61.63 ETC 255.23 CLP 30.11

DLA 19.27 RAL 198.92 RAD $56T,4 VEL 11.478 PTH 2.90 VHP

L-I TIN( INJ LAT INJ LONG INJ 27 ASC INJ AZI47H INJ TIME

8T14.54 -27.76 75.73 50.11 95.62 16 8 39

40GS.SS -4.39 164.4§ 45.36 61.98 9 55 44

9415.69 -80.90 53.46 49.95 97.66 17 36 47

3841.34 -3.88 |47_40 44.77 _0.27 11 I 23

9191.34 -32.98 30.47 49.31 198.48 19 5 58

3706.46 -.5§ 135.$6 43.19 55.D2 11 41 35

5.654 DpA -4.94 RAp 177.54 ECC 1.1703

PO CST TIN INJ 2 LAT INJ E LONG

2116.5 -23.$9 67.66

3465.3 -8.91 157.74

1815.7 -27.62 44.92

3241.3 -7.16 140.82

1521.3 -39.93 81.89

3|98.5 -5.03 129.44

ORBIT DETERMINATION ACCURACY

ST 4917.6 SR 489.3 SS 455.1

CRT .9943 CR$ -.5499 CST -.6092

LSA 4956.2 HSA 364.4 SSA 41.5

ELI 4946,9 EL2 59.6 ALF 6.91

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.1533 I_A 1.9934 TC-_0.7534 BAU 8.9713 S_714398.7 S_R 681.8 SG3 497.8

ROE .2670 RItA .2035 RC3 -.11'76 FAU .99855 RRT .33SS RRF .3964 RTF .9473

FDE .1779 FRA 1.5938 FCS-T.7416 DSP 50380 _14406.8 fl83 .0016 R13 .9473

DOE 2.1698 BRA 2.0958 6C380.7541FSP 1305 S6114396.6 _ SSS.D THA 1.33

LAUNCH DATE DEC 83 1964 FLIGHT TIN( 362.DD ARRIVAL DATE JAN R lOGS

HELIOCENTRIC COLIC DISTANCE 828.819 EARTH TO MARS

RL 147.14 LAL -.00 _ 91.81VI. 33.275 GAL -.56 AZL 87.09 HCA 238.45 SMA 199.48 ECC .ZZTT6 INC 2.1093 vl 39.078

RP 2DR.T3 LAp -1.61 LOP $30.64 VP 84.233 GAP -18.84 AZP 91.07 TAL 356.85 TAp 236.3D RCA 147.19 Also 233.87 V2 26.490

RC 330.595 GL 22.39 _p -5.95 ZAL 94.32 RAP 30.17 ET3 168.46 ZAE 47.27 ETE 174.23 ZAC 81.95 ETC 256.18 CLP 29.64

PLAN[TO¢ENTRIC _IC

C3 10.388 VHL 3.823 DLA 19.09 RAL 194.46 RAO 6567.4 VEL lt.4?9_PTH 8.00 VHP 5.722 DpA -4.24 RAP 178.33

LNCN AZMTH LN_H TIN| L-I TIN| [NJ LAT |NJ _ |NJ RT AS(: INJ ALq4TH INJ TIN| POCST TIM INJ 2 LAT

90.DD 15 40 R 0679.91 -87.39 72.49 51.29 97.47 16 26 36 0070.D -26.98

9D.DD 8 41 39 4113.31 -8.76 137.14 46.67 61.81 9 SD 12 3513.3 -6.51

109.90 17 14 19 8373.18 -28.56 50.37 51.19 99.83 17 53 43 1773.1 -26.99

IOD.OD 9 58 16 3865.43 -1.73 149.02 4S.10 69.15 19 57 1 3285.4 -5.69

110.00 18 45 Sl 8986.26 -31.54 2T.88 50.40 193.93 19 29 37 1486.3 -29.30

110,00 10 37 4 3745.95 .85 137.56 44.48 55.83 11 39 29 3145.1 -3.64

DIFFERENTIAL CCIRECTION$ MID-COURSE EXECUTION ACCURACY

TDE 2.9188 TRA 2.2044 TC-ED.D347 BAU 2.8936 $GT14400.9 SIN 614.3 SG3 476.5

RDE .2669 RRA .2043 RE3 -.1369 FAU .98744 RRT .3004 RRF .4732 RTF .9458

FDE .1939 FRA 1.5489 FC3-7.ZSY3 BSP 59817 Sr_14512.9 223 -.0009 R13 .9458

BOG 2.9362 BRA 2.2139 BC389.8332 FSP 1531 S_114503.2 SG2 531.7 THA 1.22

ECC 1.1710

INJ 2 LONG

63.98

160.47

41.92

143.27

19.38

131.36

ORBIT DETERMINATION ACCURACY

ST 3817.2 SR 486.5 SS 442.7

CRT .9996 CRS -.4272 CST -.5219

LSA 3854.5 NSA 389.8 $SA 41.9

EL1 3847.5 EL2 66.1ALF 7.20

2399



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !. 1964)

LAUNCH DATE DEC 28-1964 FLIGHT TIN( 394.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CONIC

RL 147.14 LAL -.00 LOt. 91.21 VL

RP 206.70 LAp -1.91 LOP 331.91 VP

RC 331.403 GL 21.83 GP -5.80 ZAL

PLANETOCEMTRIC CONIC

C3 10.481 VHL 3.233 OLA

LNCH AZMTH LNCH TiME L-I TIME INJ LAT

90.00 16 0 27 2625.36 -26.96

90.00 8 35 54 4160.37 -1.24

100.00 17 31 25 2332.00 -28.07

100.00 9 47 37 3928,97 -.25

110.00 19 0 54 2032.02 -30.98

110.00 10 34 37 3761.71 2.2S

DIFFERENTIAL CORRECTIONS

TOE 1.8814 TRA 2.4239 TC-20.8746 BAU 2.9165

ROE .2639 RRA .2046 RC3 -.0993 FAU °08271

FDE .0340 FRA 1.5864 FC3-6.8318 BSP 51214

BIDE 1.9001 9RA 2.4325 BC320.8748 FSP 1461

DISTANCE 627.307 EARTH TO MARS

33.283 GAL -.77 AZL 67.93 HCA 240.72 SNA 190.65 ECC .22857 INC 2.0699 vl 30.278

24.246 GAP -12.31 AZP 91.01 TAL 355.87 TAp 236.59 RCA 147.07 Apo 234.22 V2 26.493

96.21 ZAP 29.70 ETS 168.50 Z_[ 46.$0 ETE 174.23 ZAC 82.27 ETC 286.14 CLp 29.18

16.68 RAL 196.07 RAD 6567.4 VEL 11.462 PTH 2.00 VHp 5.792 OPA -4.44 RAP 179.12 ECC 1.1720

INJ LONG INJ RT ASC INJ AZIATH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LOAqG

69.21 52.51 99.01 16 44 12 2025.4 -25.44 60.87

169.77 46.05 61.71 9 45 14 3360.4 -5.01 163.12

47.41 52.30 100.72 16 10 17 1732.0 -26.31 39.05

152.21 47.50 60.11 10 53 6 3329.0 -4.23 145.68

25.36 51.53 105.29 19 35 6 1452.0 -28.54 17.01

139.48 45.93 55.88 11 37 39 3181.7 -2.24 133.27

MID-COURSE EXECUTION ACCURACY Oi_BIT DETERMINATION ACCURACY

86714609.1 SGR 608.3 SG3 436.7 ST 3619.0 SR 484.8 SS 438.9

RRT .4659 RRF .4374 RTF .9445 CRT .9833 CRS -.2990 CST -.4473

S6814621.6 R23 -.0037 R13 .9445 LSA 3655.5 MSA 399.9 SSA 42.1

56114611.9 SG2 538.Z THA 1.11 EL1 3650.2 EL2 87.1 ALF 7.51

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 386.00 ARRIVAL DATE JAN 13 1966

HELIOCENTRIC COLIC O|STANCE 831.70t EARTH

RL 147.14 LAL -.00 LOL 91.21 VL 33.292 GAL -.95 AZL 87.97 HCA 241.98 S44A 190.81 ECC .22943 ;NC

RP 208.68 LAP -1.80 LOP 333.17 VP 24.263 GAP -12.39 AZP 90.96 TAL 354.88 TAp 236.87 RCA 147.03 Also

RC 352.208 Gt. 21.35 GP -5.67 ZAL 96.12 ZAp 29.25 (78 166.53 ZAE 45.73 ETE 174.22 ZAC 82.58 ETC

pLANETOCENTMIC CQNIC

C3 10.337 VHL 3.246 DLA 15.67 RAL 197.66 RAD 6567.4 VEL 11.486 PTH 2.00 VHP 5.863 DPA -4.66 RAp

LNCH AZMTH LNCH TIM( L-I TIME [NJ LAT INJ LONG INJ RT ASC |NJ AZIdTH INJ TIME

90.00 16 18 22 2582.39 -26.46 66.16 53.78 100.46 17 1 24

90.00 8 SO 39 4206.68 .25 I72.35 49.51 61.68 9 40 46

100.00 17 48 20 2292.22 -27.54 44.57 53.54 102.12 16 26 33

100.00 9 43 21 397t.09 t.21 154.58 48.98 60.13 10 49 33

110.00 19 13 47 2016.62 -30.32 22.98 52.72 106.39 19 49 26

110.00 10 52 24 3818.46 3.65 141.40 47.45 55.99 11 36 2

DIFFERENTIAL CDMRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.7432 TRA 2.9503 TC-20.8620 BAu 2.9389 SG714714.5 SGR 603.5 SGS 436.5

ROE .2667 RRA .2046 RC3 -.0628 FAU .07794 RRT .4307 RRF ,4014 RTF .9429

FOE -.0263 FRA 1.5662 FC$-6.4032 BSP 51690 SG814726.8 R23 -.0058 RIS .9429

BDE 1.7633 BRA 2.6582 BC320.8621 FSP 1406 S6114716.8 SG2 544.6 THA 1.0t

TO MARS

2.0343 vl 30.278

234.58 V2 26.495

236.10 CLP 28.73

179.92 ECC 1.1734

PO CST TIM INJ 2 LAT INJ 2 LONG

1982.4 -24.75 37.91

3606.7 -3.53 165.72

1692.2 -25.59 96.32

3372.1 -2.77 148.05

t418.6 -27.75 14.73

3218.5 -.84 135.19

ORBIT OETERMINATION ACCURACY

ST $428.8 SR 484.0 SS 441.6

CRT .9719 CRS -.1746 CST -.3855

LSA 3465.2 MSA 420.9 SSA 42.2

EL1 3461.0 EL2 112.8 ALF 7.82

LAUNCH DATE DEC 23 1964 FLIGHT TIME 388.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

RP 206.67 LAP -1.79

RC 833.009 GL 20.85

PLANETOCENTRIC CONIC

C3 IO.GSO VHL 3.263

LNCH AZMTH LHCH TIME

90.00 16 35 53

90.00 6 25 49

100.00 18 4 5?

100.00 9 39 26

110.00 19 30 SO

110.00 10 30 23

DIFFERENTIAL CCRRECTION$

TOE 1.6024 TRA 2.8641 TC-20.6017 BAU 2.9617

ROE .2888 RRA .2043 RC3 -.0266 FAU .07340

FOE -.0874 FRA 1.5713 FC3-5.9672 BSP 52091

80( 1.6247 BRA 2.8913 9CS20.8017 FSP 1337

OISTANCE 936.092 EARTH TO MARS

LOL 91.21 VL 33.301GAL -1.14 AZL 88.00 HCA 243.25 SMA 190.97 ECC .23033 INC 1.9996 Vl 30.276

LOP 334.44 VP 24.277 GAP -12.47 AZP 90.90 TAL 353.88 TAp 237.13 RCA 146.98 APO 234.96 V2 26.497

GP -5.53 ZAL 100.04 ZAP 28,78 ET$ 168.56 ZAE 44.98 ETE 174.22 ZAC 62.89 ETC _56.06 CLP 28.29

OLA 14.45 RAL 199.25 RAO 6567.4 VEL 11.491PTH 2.00 VHP §.935 DpA -4.86 RAp 180.73 ECC 1.175]

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2540.98 -25.92 68.25 55.09 101.82 17 16 14 1941.0 -24.03 55.09

4252.39 1.73 174.80 51.04 61.73 9 3G 42 3652.4 -2.06 166.26

2253.72 -26.96 41.86 54.83 103.44 18 42 31 1633.7 -24.94 33.70

4014.69 2.66 156.93 50.52 60.22 10 46 21 3414.9 -1.32 150.40

1989.07 -29.67 20.67 53.96 107.81 20 3 36 1386.1 -26.95 12.54

3855.31 5.05 143.33 49.04 56.15 11 34 36 3255.3 .57 137.11

MXO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG714818.5 SGR 599.6 SG3 417.1 ST 3246.8 SR 483.9 ss 449.3

RRT .3960 RRF .3650 RTF .9413 CRT .9545 CRS -.0538 CST -.3363

$G814830.6 R23 -.0090 R13 .9413 LSA 3283.0 MSA 445.0 SSA 42.0

66114820.4 SG2 350.5 THA .92 EL1 3279.6 ELI 143.0 ALF 8.11

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 390.00 ARRIVAL DATE JAN 17 1966

HELIOCENTRIC C(_IC

RL 147.14 LAL -.00

RP 206.67 LAP -1.77

RC 335.807 GL 20.35

PLAN(TOCENTRIC CONIC

C3 10.789 VHL 3.285

LNCH AZliATH LNCH TIM(

90.00 16 53 2

90.00 8 21 22

100.00 18 21 16

100.00 9 35 49

110.00 19 45 Z

110.00 10 28 33

DIFFERENTIAL C_RRECTION9

TOE 1.4617 TRA 3.1236 TC-20.6902 BAU 2.9642

ROE .2709 RRA .2035 RC3 .0036 FAU .06894

FOE -.1391 FRA 1.5737 FC3-5.$237 881P 52340

8DE 1.4866 BRA 3.1322 8C320.6902 FSP 1281

DISTANCE 840.478 EARTH TO MARS

LOt. 91.21 VL 33.310 GAL -1.34 AZL 86.03 HCA 244.52 SNA 191.13 ECC .23129 ]NC 1.9657 Vt 30.278

LOP 335,71 VP 24.269 GAP -12.55 AZP 90.85 TAL 352.87 TAp 237.39 RCA 146.93 APO 235.34 V2 26.497

GP -5.41 ZAL 101.96 ZAP 28.34 ETS 168.59 Zk_ 44.23 ETE 174.21 ZAC 83.20 ETC 256.03 CLP 27.86

OLA 13.23 RAL 200.84 RAO 6567.4 VEL 11.497 PTH 2.00 VHP 6.007 DpA -5.12 RAp 181.54 ECC 1.1776

L-I TIME |NJ LAT INJ LONG [NJ RT ASC INJ AZIATH INJ T|M( PO CST TIM INJ 2 LAT INJ 2 LONG

2501.02 -25.33 60.47 56.44 103.10 17 34 43 1901.0 -23.28 52.40

4297.64 3.19 177.43 52.64 61.85 9 33 0 3697.6 -.60 170.80

2216.45 -26.34 39.26 56.16 104.67 18 56 13 1616.4 -24.07 31.20

4037.43 4.10 159.27 32.14 60.36 10 43 27 $437.4 .12 152.74

1934.38 -28.99 18.46 55.26 108.96 20 17 36 1534.4 -26.15 10.45

3692.28 6.45 145.28 50.66 56.36 11 33 26 3292.3 1.99 139.04

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

6G714920.1 SGR 596.8 SG3 397.6 ST 3080.8 SR 484.9 SS 460.3

RRT .3810 RRF .3286 RTF .9393 CRT .9294 CRS .0513 CST -.3101

S6814932.0 R23 -.0106 R13 .9393 LSA 3116.8 MSA 470.9 SSA 41.7

S6114921.6 SG2 556.5 THA .83 ELI 3113.7 EL2 177.1 ALF 8.35

2400



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC :'3 1964 FLIGHT TIN( 392.00 ARRIVAL DATE JAN 19 19"16

HELiOCEMTRIC CONIC

RL 147.14 LAL -.00 LOL 91.21 VL

RP 209.68 LAP -I.76 LOP 338.98 VP 24.300 GAP -12.83 AZP 90.79 TAL 351.84 TAp 237.63 RCA 146.86

RC 334.901 GL 19.84 GP -5.29 ZAL 103.93 ZAP 27.90 (TS 168.62 zA( 43.50 (T[ 174.20 ZAC 83.50

PLAN[TOCEMTI| I C COMIC

C$ 10.985 VHL 5.310 DLA 12.00 RAL 202.44 RAO 658?.4 VEL 11.504 PTH 2.00 VHp 6.081 DpA -5.37

LNCH A21qTH INCH TIN( L-I TIME INJ LAT IHJ I._NG INJ RT ARC INJ AZ14TH INJ TIN[ PO CST TIM

90.00 1? 9 51 2462.43 -24.71 57.82 57.84 104.29 IT 50 54 1862.4

90.00 8 1T 15 4348.4R 4.62 179.94 54.31 62.03 9 29 38 3742.5

100.00 SO 37 19 2180.36 -25.99 36.78 57.55 105.83 19 18 39 1580.4

100.00 R 32 21 4099.79 5.52 IG1.61 $3.82 80.57 10 40 48 3499.•

110.00 19 39 23 19£5.60 -28.29 16.33 56.$2 110.04 20 3t 26 1323.6

110.00 10 25 $4 3R29.34 ?.85 147.23 52.39 SG.E2 11 32 23 3329.3

DISTANCE 844.860 EARTH TO MARS

33.319 GAL -1.54 AZL 88.07 HCA 245.79 GMA 181.30 ECC .23230 INC 1.9324 VI 30.278

AlSO 235.73 V2 26.496

(TC 256.00 CLP 27.44

RAp 182.37 ECC 1.1003

INJ 2 LAT 1NJ 2 LONG

-22.50 49.64

• 85 173.30

-23.27 28.81

1.56 155.06

-25.30 •.44

3.40 140.98

DIFFERENTIAL C¢:Rlt(CTIQN8

101[ 1.3186 TRA 5.3748 TC-Lq).5332 8AU 3.0974

ROlE .RT41 RItA .20eZ RC$ .0339 FAU .08438

IrO[ -.tlTI FRA 1.8711 FC5-9.0878 9SP 32957

1.$4lR BRA 5.3801 K$20.5333 FSP 1219

LAUNCH OAT( DEC 23 1984 FLIGHT TIN( 394.00

HELIOCENTRIC CONIC DISTANCE 849.238

RL 147.14 LAL -.00 LOL 91.21 VI. 33.328 GAL -1.74 AZI. 88.10 HCA 247.06 SMA 191.46 ECC .23336

RID ZOQ.SR LAP -1.73 I.QP 330.25 I/P 24.311 GAP -12.T1 AZP 90.74 TAL 350.80 TAp 237.86 RCA 146.78

RC 533.300 GL 19.51 GP -3.18 ZAL 105.89 zAP 27.49 ETS 168.64 ZAE 42.77 (T( 174.19 ZAC •3.80

PLAN[TOC[NT[IC CONIC

C3 11.151 Vl4L 3.55R DLA 10.T8 RAL 204.03 RAil) 6567.4 V[L 11.513 FTH

NID-COURSE EX[CUT|ON ACCURACy

SGT|S020.9 SGR 594.8 SG3 378.4

lilRT .3214 RRF .2939 RTF .9370

S6815032q$ R28 -.0131 R13 .9370

$61|5022.| $62 562.1THA .74

ORBIT DETERMINATION ACCURACY

ST 2930.1 SR 48|.5 9S 473.3

CRY .8945 CRS .1474 CST -.3009

LSA 2965.7 MSA 499.2 33A 41.2

EL1 2962.5 EL2 Z15.1 ALF 8.49

LNCH AZNTH INCH TIN( L-I TIlE INJ LAT INJ _ INJ RT ARC

90.00 17 21 U 2425._ -24.06 55._8 59.29

90.00 • 13 23 481T.00 6.[14 182.45 56.04

100.00 18 53 • 2145.51 -25.02 34.40 58.98

1OO.00 9 21 _ 4141.93 8.92 193.95 53.36

110.OO IO 13 53 1893.T5 -27.59 14.30 58.00

110.OO 10 25 25 31HIG.49 9.23 149.23 54.15

OIFF[ItENTIAL CGNIECT|QMR

TDE 1.1739 111A 3.Silt TC-_0.32S9 SAu 3.0302

• ITISillA .2005 KS .0617 FAU oOGOOG

FOE -.2312 FRA 1.5958 FC3-4.fdi_4 BSP 33_3

801[ 1.2010 MA 5.15T£ II¢3ZO.51ST FIP 1191

ARRIVAL DATE JAM 21 1966

EARTH TO MARS

IMC 1.8998 vl 30.278

Also 236.14 V2 26.494

ETC 255.96 CLP 27.03

2.01VHP 6.156 DPA -5.62

INJ AZNTH IHJ TIN( 11'0 CST TIH

105.40 18 6 47 1825.2

62.28 9 2S 32 3787.0

106.91 19 28 51 1545.5

60.65 10 38 25 3542.0

111.05 20 45 7 1293.7

56.94 11 31 31 3366.5

NIO-COURS( EXECUTION ACCURACY

36T151|8.$ SIR 593.5 SG3 359.7

RRT .L_28 RRF .ISl)O RTF .9345

9G815130.5 RZ3 -.0154 R13 .9345

1_|15|19.8 SGZ 367.5 THA .68

RAp 183.19 ECC 1.1835

INJ 2 LAT INJ 2 LONG

-21.71 47.40

2.28 175.78

-22.47 26.53

2.98 157.38

-24.46 G.5Z

4.91 142.93

ORBIT DETERMINATION ACCURACy

ST 2802.6 SiR 488.9 $3 487.2

CRT .8484 CRS .2307 CST -.3113

LSA 2937.2 NSA 528.6 SSA 40.6

EL| 2833.4 [L2 256.0 ALF 8.49

LAUNCH BATE DEC 23 1994 FLIGHT TIN[ 396.00 ARRIVAL OATE JAN 25 1966

HELIQ¢EMTRIC CQNIE

RL 147,14 LAL -.O0 LOL 91.21 VL

RP 209.72 LAP -1.74 LOP 339.52 VP 24.320 GAP -12.80 AZP 90.89 TAL 349.75 TAp 238.08 RCA 146.70

MC 334.1T9 GL 18.7862 -5.07 ZAL 107.83 ZAP 27.07 ET8 168.66 ZA( 42.06 ETE 174.18 ZAC 84.09

PLAN[TOC(NTRIC CONIC

C3 11.$78 VHL 3.575 DLA 9.58 RAL 205.85 RAD 858T.4 VEL 11.522 PTH 2.01 _HP 6.231 DpA -5.88

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZ14TH INJ TIME PO CST TIH

90.00 17 42 54 2389.32 -23.39 52.98 60.79 106.43 18 22 24 1789.3

90.00 8 9 52 4431.21 7.43 184.95 57.63 62.60 9 23 43 3831.2

100.00 19 • 3? 2111.82 -24'.34 32.13 60.46 107.91 19 43 48 1511.8

100.00 9 26 $0 4183.94 8.31 !66.30 57.36 61.18 10 36 14 3583.9

110.00 20 27 32 1664.83 -26.85 12.37 59.45 111.99 20 58 37 1264.6

110.00 10 24 4 4003.71 10.6| 151.2_ 55.97 57.31 11 30 47 3403.7

DISTANCE 853.609 EARTH TO NARS

53.33T GAL -1.94 AZL 88.13 HCA 248.33 SMA 191.63 ECC .23447 INC 1.8679 Vl 30.278

APO 236.56 V2 26.491

ETC 255.94 CLP 26.63

RAp 184.03 ECC 1.1872

INJ 2 LAT INJ 2 LONG

-20.92 45.07

3.70 178.26

-Zl.6G 24.36

4.40 159.69

-23.83 4.69

G.Z2 144.89

DIFFERENTIAL CGRRECTION• HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TIDE 1.0311 TMA 5.8953 TC-20.OTST OAU 3.0537 SGT15215.5 SGR 593.0 SG3 34|.1 ST 2699.0 SR 491.9 $3 500.4

RDE .2932 RRA .1984 RC3 .0874 FAU .05578 RRT .I590RRF .2247 RTF .9314 CRT .7895 CRS .3027 CST -.3388

FOE -.2700 FOA 1.3558 FC3-4.2442 BSP 53786 SGIXSLr_T.O R23 -.0174 R13 .9314 LSA 2732.1 MSA 557.7 SSA 39.8

DOE 1.0663 BRA 3.9003 BC320.0736 FSP 1104 S6115216.5 SG2 572.8 THA .58 ELI 2727.1 ELI 298.8 ALF 8.29

LAUNCH DATE DEC 23 1964 FLIGHT TZN[ 398.00 ARRIVAL DATE JAN 25 1966

HELIOCENTRIC C_NIC DISTANCE 857.975 EARTH TO HARS

RL 147.14 LAL -.00 L04. 91.21VL 33.346 GAL -2.15 AZL 88.16 HCA 249.89 SNA 191.79 ECC .23565 INC 1.8364 Vl 30.278

RP 20G.TS LAP -t.T2 LOP 340.79 VII 24.328 GAP -12.99 AZP 90.64 TAL 368.69 TAP 258.29 RCA 146.60 APO 236.99 V2 26.488

RC 336.937 GL $8.246p -4.96 ZAL I09.78 zAP 26.68 ETS 168.67 ZA( 41.35 (TE 174.16 ZAC 84.39 ETC 255.91CLP 26.23

PLAN[TOC[NTRIC C(_IC

C3 11.936 VtiL 3.411DLA 8.35 RAL 207.19 RAiD 6567.4 V[L 11.334 PTH 2.01VHp 6.308 DpA -6.16 RAp 184.87 ECC 1.1915

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ t._NG INJ RT ARC INJ AZHTH INJ TIN[ POCST TIM INJ 2 LAT INJ 2 L(_iG

90.00 17 58 29 2354.74 -22.70 50.56 62.33 107.39 18 37 44 1754.7 -20.11 42.85

90.00 8 9 32 4475.14 8.80 187.45 59.69 62.98 9 21 7 3875.1 5.11 180.72

100.00 19 23 52 2079.34 -23.84 29.97 61,99 108.83 19 58 31 1479.3 -20.95 22.29

100.00 9 23 50 4223.77 9.67 168.65 39.22 61.58 10 34 16 3625.8 5.80 162.00

110.00 20 41 20 1838.91 -28.13 10.52 60.95 122.87 21 11 57 1236.9 -22.80 2.94

110.00 10 22 51 4040.96 11.97 133.28 37.83 57.74 11 30 12 3441.0 7.62 146.86

DIFFERENT|AL C_RMt[CTION8 MID-¢OURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .6838 TRA 4.1689 TC-19.7941BAU 3.0777 SGTl$311.Z S6R 593.1 SG3 323.2 ST 2623.2 Sit 495.5 $3 512.9

ROE .2890 RRA .1938 RC3 .1107 FAU .03164 RRT ._62 RRF .|912 RTF .9279 CRT .7177 CRS .3653 CST -.3796

FDE -.31)42 FRA 1.$428 FC3-3.8420 BSP 54193 S6815322.7 R23 -.0196 R13 .9279 LSA 2654.4 HSA 585.2 SSA 38.9

BOG .9317 BMA 4.1715 0C319.7844 FSP 1048 $6115311.8 SG2 577.7 THA .50 ELI 2647.7 EL2 341.9 ALF 7.85

2401



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 23 1964

NELIOCENTRIC CONIC

RL 147.14 LAL -.OD

RP 206.7R LAP -I.71

RC 33?.733 GL 17.70

PLANETOCENTRIC CONIC

C3 11.926 VHL 3.454

LNCH AZNTH LNCH TIM(

60.00 18 14 6

90.00 6 3 25

100.00 19 38 52

100.00 9 21 21

110.00 20 34 $6

110.00 10 2I 4A

FLIGHT TIN( A00.00 ARRIVAL DATE JAN 27 1966

DISTANCE 662.334 EARTH TO MARS

LOL 91.21 VL 33.355 GAL -2.36 AZL 66.19 HCA 250.86 Si4A 191.96 ECC .25689 INC 1.8956 Vl 30.278

LOP $42.06 VF 24.555 GAP -12.99 AZP 80.59 TAL 347.62 TAp 238.49 RCA 146.49 APO 237.43 V2 26.483

GP -4.86 ZAL 111.72 ZAP 26.27 ET$ 168.69 ZAE 40.65 ETE 174.14 ZAC 64.66 ETC 255.89 CLP 25.85

DLA 7.15 RAL 208.76 RAO 6567.5 VEL 11.546 PTH 2.02 VHP 6.386 DPA -6.43 RAP 165.72 ECC 1.1963

L-I TIME INJ LAT INJ I,._46 IflJ RT ASC [NJ AZMTH INJ TIME leo CST TIN INJ 2 LAT INJ 2 LONG

2521.45 -22.01 46.37 63.91 108.26 18 52 48 1721.3 -19.51 40.74

4518.80 10.14 189.96 61.60 63.42 9 18 44 $918.8 6.49 183.18

2048.06 -22.94 27.92 63.$7 109.71 20 15 0 1446.1 -20.04 20.32

4267.45 11.01 171.02 61.14 62.03 10 32 26 3667.4 7.18 164.32

1810.02 -25.41 8.77 62.49 113.68 21 25 6 1210.0 -21.96 1.28

4076.22 15.31 155.S$ 59.79 $8,22 11 29 44 $478.2 9.02 148.85

DIFFERENTIA4. CCRRECTIOIq$

TOE .7425 TRA 4.4478 TC-19.4506 BAU S.1017

HOE .2955 RRA .1920 RC3 ,1319 FAU .04751

FOE -.3549 FRA 1.5251 FCS-3.44R7 BSi s 54609

BOE .7990 BRA 4.4520 8C319.4511 FSP 994

LAUNCH DATE DEC 25 194)4

HELIOCENTRIC COliC

RL 147.14 LAL -.00

RP 206.64 LAP -1.69

RC 538.506 GL 17.15

PLAN(TOCENTRIC CONIC

C$ 12.E34 _ 3.301

NXO-COURSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG71540S.3 SSR 593.8 SG3 305.3 ST 2580.1 SR 499.7 SS 523.1

RRT .t963 RRF .1566 RTF .9258 CRT .6548 CRS .4190 CST -.4299

SCJ815415.? R23 -.0216 RIS .9257 LSA 2609.2 MSA 608.8 SSA 37.9

_115405.7 SG2 582.5 THA .43 EL1 2599.9 ELI 383.2 ALF 7.17

FLIGHT TIME 402.00 ARRIVAL DATE JAN 29 1966

DISTANCE 866.685 EARTH TO MARS

LOt. 91.21 VL 33.$64 GAL -2.58 AZt. 88.22 HCA 252.13 SNA 192.12 ECC .23819 INC 1.7752 vl 30.278

LOP 343.33 VP 24.$41 GAp -13.07 AZP 90.54 TAL $46.54 TAp 258.67 RCA 146.36 APO 237.69 VZ 26.477

6P -4.77 2AL 113.65 ZAP 25.89 ETS 168.70 ZN[ 39.96 ETE 174.12 ZAC 84.97 ETC 255.87 CLP 25.47

OLA 5.96 RAt. 210.31 RAID 6567.5 VEL 11.560 PTH 2.02 VHP 6.465 DPA -6.T2 RAP 186.57 ECC 1.2017

AZNTH LNCH TIN( L-I TIN( INJ LAT

90.00 10 _9 27 2269.48 -21.31

90.00 0 0 30 4562.18 11.45

1OO.00 19 53 37 2018.01 -22.23

100.00 0 19 2 4309.69 12.$2

110.00 21 8 16 I784.19 -24.69

110.00 10 20 46 4113.46 14.84

DIFFERENTIAL C_RRECTION6

TOE .39RS TRA 4.7353 1C-19.0813 BAu 3.1281

ROE *$0R9 R2A .1895 RCS .1505 FAU .04556

FOE -.S60T FRA 1.5030 FC5-$.0777 BSP 55014

BDE .9715 BRA 4,7361 8C319.0819 Flk _ 939

INJ LONG INJ RT ASC INJ AZNTH INJ TIME i_D CST TIN INJ 2 LAT INJ 2 LONG

46.28 65.54 109.10 19 7 36 1689.5 -18.51 38.73

192.47 63.56 63.92 9 16 33 3962.2 7.85 185.64

25.96 65.18 110.31 20 27 13 1418.0 -19.24 18.44

173.40 63.11 62.33 10 30 50 5706.9 8.55 166.64

7.10 64.07 114.45 21 $8 4 1184.2 -21.18 339.71

137.38 61,77 38.76 11 29 24 $315.3 10.39 150.85

MIO-COURXE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

66T134RR.R _ 394.9 SGS 208.0 ST 2566.7 SR 504.4 $3 530.9

RRT .1654 RRF .1268 RTF .9195 CRT .5433 CRS .4661 CST -.4843

SG013308.$ R2S -.0242 R13 .9192 LSA 2594.1NSA 627.4 8SA 36.6

IM_113497.2 $62 586.9 THA .$6 EL1 2381.7 ELI 421.0 ALF 6.26

LAUNCH DATE DEC _3 1964

HELIOCEHTRIC CONIC

RL 147.14 LAL -.00

RP 206.R0 LAP -I.67

RC 339.274 GL 16.61

PLANETOCENTRIC CONIC

C3 12.617 VHL 3.352

LNCH AZNTH LNCH TIME

90.00 16 44 31

90.00 7 37 47

100.00 20 8 6

100.00 9 16 52

110.00 21 21 30

110.00 10 19 57

FLIGHT TIM( 404.00 ARRIVAL DATE JAN 31 1966

DISTANCE 671.029 EARTH TO NARS

LOt. 91.21 VL 33.373 GAL -2.80 AZL 86.23 HCA 253.40 SMA 192.29 ECC .23955 INC 1.7452 Vl 30.278

LOP 344.60 VP 24.346 GAP -13.17 AZP 90.30 TAL $45.45 TAp 238.84 RCA 146.23 APO 238.36 V2 26.470

GP -4.67 ZAL 115.56 ZAP 25.51 ETS 168.7t ZAE 39.28 ETE 174.10 ZAC 85.26 ETC 255.85 CLP 25.11

Obk 4.76 RAL 211.86 RAD 6567.5 VEL 11.576 PTH 2.02 VHP 6.543 DPA -7.01 RAP 187.43 ECC 1.2076

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2t38.6I -20.62 44.30 67.21 109.85 10 22 9 1658.8 -I7.73 36.82

4605.29 12.75 195.00 63.38 64.49 9 14 32 4005,3 9.19 188.10

I989.18 -21.33 24.10 66.84 1tl.25 20 41 15 1389.2 -I6.46 16.66

4330.15 15.61 173.79 65.13 63.13 10 29 22 3750.1 9.89 168.97

1739.45 -25.98 S.SS 65.70 113.12 21 30 30 1159.4 -20.40 356.22

4132.64 15.94 159.48 63.81 59.35 11 29 10 3552.6 11.76 152.87

DIFFERENTIAL CCRRECTIONS

TOE .4563 TRA 3.9313 _C-18.6790 8AU 3.1509

ROE .3109 RRA .I654 RC3 .1670 FAU .05966

FOE -.362T FRA 1.4777 FCS-2.7212 BSP 55593

BOE .5523 ORA 5.0347 8C316.6798 FSP 866

LAUNCH DATE DEC 23 1964

HELIOCENTRIC C_NIC

RL 147.14 LAL -.00

RP 206.97 LAP -1.83

RC 340.059 GL 19.06

PLAN(TOCENTNIC CONIC

C3 13.019 VHL 3.606

LNCH AZMTH LNCH TIN[

90.00 16 59 16

90.00 7 35 13

100.00 20 2Z tO

100.00 9 14 51

110.00 21 $4 28

110.00 10 19 12

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT15587.0 SGR 596.4 SG3 271.0 ST 2382.6 SR 509.6 SS 536.3

RRT .1333 flflF .0937 RTF .9138 CRT .4467 CRS .3074 CST _.5397

$6815598.5 RZS -.0266 RI3 .9138 LSA 2608.7 MSA 640.5 SSA 35.7

S6115587.3 SG2 591.1 THA .29 EL1 2592.9 ELI 454.1ALF 5.20

FLIGHT TIN[ 406.00 ARRIVAL DATE FEB 2 1966

DISTANCE 873.564 EARTH TO MARS

LOt. 91.21VL 35.$82 GAL -3.02 AZL 88.20 I_A 254.66 SNA 192.46 ECC .24098 INC 1.T156 Vt 30.278

LOP 345.86 VP 26.350 GAP -13.27 AZP 90.45 TN. 344.34 TAp 259.01RCA 146.06 AlsO 238.84 V2 26.462

GP -4.59 ZAL 117.46 ZAP 25.15 ETS 168.71Z_ 38.60 ST[ 174.07 ZAC 85.34 ETC 255.83 CLP 24.75

DIFFERENTIAL CDRRECTION6

TOE .$153 TRA 5.3340 TC-18.2328 BAU 5.1771

ROE .3197 RRA .1611RC3 .1814 FAU .03562

FOE -.4021 F2A 1.4464 FC3-2.$820 BSP 55740

BIDE .4477 BRA 5.$$71 8C$18.2537 FSP 832

DLA S.63 RAL 213.39 RAO 6567.5 V(L 11.593 PTH 2.05 VHP 6.626 DpA -7.31 RAp 188.30 ECC 1.2143

L-I TIN( INJ LAT INJ i._6 INJ RT ASC INJ AZHTH INJ TIME F_ CST TIN INJ 2 LAT INJ 2 LONG

2229.45 -19.95 42.43 68.81 110.56 19 36 27 1629.4 -16.95 35.01

4640.10 13.97 197.53 67.64 65.12 9 t2 41 4048.I I0.50 190.57

1961.60 -20.84 22.53 66.35 111.92 20 55 2 1561.6 -17.69 14.98

4391.16 14.86 178.20 87.2t 63.?6 10 26 3 3791.2 11.21 171.30

1733.82 -23.29 4.04 67.36 113.76 22 3 24 1135.8 -19.63 356.81

4169.75 17.22 161.60 85.88 60.00 11 29 2 $589.7 13.10 154.90

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15677.3 SGR 598.2 SG3 254.5 ST 2624.2 SR 515.0 SS 539.6

RRT ,1039 RRF .0833 RTF .9071 CRT .3467 CRS .$451 CST -.5914

S_15888.? R2S -.0293 R13 .g071 LSA 2649.8 HSA 646.6 SSA 34.6

S6113677.4 $62 595.0 THA .23 EL1 2630.6 EL2 481.S ALF 4.05

2402



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 23 19Q4 FLIGHT TINE 408.00 ARRIVAL DATE FEB 4 t946

HELIOCENTRIC CONIC

RL t4T.14 LAL -.00

RP 207.04 LAP -1.64

IC 340.800 GL iS.St

PLAN[TOCENTN 1C C_IC

CS 14.461 VHL 3._9

LNCH AZNIH LNCN TIME

90.D0 19 tS 48

90.00 T SE 40

rOD.DO 20 36 tO

100.00 9 IE 59

110.00 El 47 IS

i10.00 tO !.8 S_l

DISTANCE 8T0.690 EARTH TO MARS

LOL 01.21 VL 33.391 6AL -3.25 AZL 86.31 HCA Z55.93 SNA I92.64 ECC .24248 INC l.lliS Vl SO.Eli

LOP $4T.13 _ 24.S42 GAP -13.3T AZP 90.41 TAL 343.23 TAP 259.16 NCA |45.02 APO ESR.34 VZ ES.4SS

GP -4.50 ZAL 119.33 ZAP 24.T9 ETS IGB.TZ ZN[ 37.94 [TE 174.04 ZAC $5.62 ETC 254.62 CLP 24.40

OLA E.SO RAL EI4.91 RAD 6467.§ VEL ll.Sl2 PTH 2.03 VHp 6.700 DPA -7.62 RAp 189.17 ECC I.ZZ15

L-I TIN( INJ LAT |NJ LQNG |NJ RT ASC |NJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT IMJ 2 LONG

E201.40 -19.2S 40.64 70.$5 IlI.I8 I9 SO 29 IDOl.4 _IS.2O 36.$0

4690.61 tS.|T ZOD.OT 69.76 65.80 9 iO 59 4000.6 |t.?S 193.04

1036.£6 -20.17 20.69 70.26 112.55 2t 6 34 I335.3 -16.65 13.$8

4431.97 It.O? 160.62 69.33 $4.45 lO 26 5I 3832.0 12.50 174.65

I71S.32 -22.62 2.M 69.07 116.34 22 iS 47 1113.3 -1S.90 355.48

4_G.60 18.46 IS3.74 6|.03 60.71 It 29 0 $626.7 14.42 156.96

DIFFERENTIAL COUtI[CTIONJ

TDE .iT31 TRA 3.14414 TC-17.T088 BAU 3.9035

ROE .Silt RRA .IN3 RC$ .1265 FAU .05212

IrO( -.4tTl FNA $.4146 FC3-2.0466 8SP 56114

90E .5T11t IDA S.649£ BCS_T.T_2 FSF TOO

LAUNCH OAT[ DEC 23 tlN_J

HELIOCENTRIC C_N|C

RL i47.14 LAL -.00

807.13 LAP -I.S2

RC 341.$50 GL 14.97

RLANETOCENTRIC CONIC

CS IS.94S VHL 3.734

LNCH AEWTH LI_H TIME

90.00 19 ZR 2

90.00 7 SO 32

100.00 20 SO l

100.00 9 11 i4

liO.O0 21 49 44

110.00 iO 10 O

ORBIT DETE_INATIO_ ACCURACY

238.4 ST 2690.3 SR 520.7 SS 530.6

.0006 CRT .2543 CRS .5792 CST -.6SR2

,0998 LSA 2725.S MSA 651.3 SSA SS.4

.17 ELi E693.7 EL2 50S.0 ALF 2.9E

DIFFERENTIAL C_ItRECTIONS

TD[ .0644 TRA 5.0650 TC-t7.3246 BAU 3.2301

ROE .$304 RRA .tT$t RC3 .2037 FAU .02844

FOE -.4202 FRA 1.3770 FCS-l.7656 2gP 56466

mDE .$4|2 NA S.OM2 K31T.52SO F_ 729

M|D-COURME EXECUTIOR ACCURACY

SGT15795.S SGR 600.4 SG$

NRT .0758RRY .0359 RTF

S621§776.9 R23 -.0326 R|3

SGItSTGS.6 SGZ 598.6 THA

FLIGHT TIME 410.00

DISTANCE 884.005

ARRIVAL OAT( FEB 6 IDGG

EARTH TO MARS

192.80 ECC .24405 INC 1.6576 vl 30.278

239.29 RCA 145.74 APO 239.05 V2 26.444

174.01 ZAC 86.11 ETC 255.01 CLP 24.06

LOL 91.21 VL $3.400 GAL -3.48 AZL 88.34 HCA 267.I9 SNA

LOP 349.$9 VP 24.354 GAP -13.48 AZP 90.37 T_L 342.10 TAP

GP -4.42 ZAL 121.t6 zAP 24.44 ITS |$8.72 ZAE 37.26 ETE

OLA !.39 RAL 216.41 RAD 6567.5 _EL 11.633 PTH 2.04 VHp 6.703 DpA -7.93 RAp 190.05 ECC 1.2295

L-| T|ME IHJ LAT |NJ LONG |HJ RT ASC IHJ A_4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

EIT4.67 -I0.58 30.97 72.43 111.76 20 4 t6 1674,7 -15.46 31.68

4?$2.90 16.33 202.62 71.02 66.44 9 9 25 4132.8 13.02 195.51

1910.21 °19.50 19.19 72.05 113.1I 21 21 5I 13t0.2 -16.21 11.60

4479.49 17.24 183.05 71.50 65.20 10 25 46 3872.5 13.75 176.00

1691.97 -21.97 1,32 TO.DO 116.87 22 97 56 1002.0 -18.19 354.ES

42t3,40 t9.67 163.90 70.2| 61.46 IS 29 3 3665.5 15.7i i59.03

NID-_RME EXI[CUTION ACCURACY ORBIT DETERMIHATION ACCORACY

SGTtSD$1.0 SGR 609.8 SG3 222.6 ST 2774.6 SR 5E6.7 SS 536.4

RflT .0485 RRY .0078 RTF .0900 CRT .tSS6 CRS .6074 CST -.6792

$6815822.5 R23 -.0355 Rt3 .8906 LSA 2800.0 NSA 650.0 SSA 32.3

$6115851.1 SG2 609.1 THA .11 ELi 2776.0 ELE 519.2 ALF 1.87

LAUNCH DATE DEC 26 1664 FLIGHT TIME 412.00 ARRIVAL DATE FEB 8 1966

HELIOCENTRIC CONIC DISTANCE 668.310 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21 VL 34.409 GAL -3.72 AZL $6.ST HCA 248.46 _4A 192.97 [CC .24570 INC 1.6291 vl 30.274

RP 2OT.EE LAP -1.60 LOP 349.66 VP E4.$55 GAP -13.69 A2_ 90.33 TkL 340.96 TAp 239.42 RCA I45.55 APQ 240.38 V2 25.463

RC $42.514 GL 14.43 GP -4.34 ZAL 12S.OO ZAP E4.tO ETS 158.72 Zk( 36.66 ETE 175.98 ZAC 86.59 ETC 255.81 CLP 26.75

PLANETOCENTRIC CONIC

C3 14.474 VHL 3.$04 OLA .30 RAL 217.69 RAD 6467.6 VEL

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT [HJ LONG |NJ

RO.OO I8 4| 50 Zi40.E4 -17.93

90.00 ? 49 24 4774.65 17.45

I00.00 21 S 26 i066.41 -18.86

100.00 9 9 36 4512.71 I8.37

110.00 EE iE 2 1671.79 -21.34

110.00 iO 17 32 4400.09 20.85

DIFFERENTIAL CCRRECTIONS

TOE -.1046 TRA 6.2930 TC-16.8363 BAU 3.2581

ROE .S50S RRA .1955 RCS .2120 FAU .02486

FOE -.4ST! FRA 1.SS56 FC3-1.406T BIN s 46770

ROE .3653 BRA 1.2952 OCSll. SSTI FSP 679

11.656 PTH 2.05 VHP

RT ASC INJ AZNTH IHJ TIN(

67.39 74.24 112.29 20 17 46

205.i9 74.13 67.64 9 ? 59

17.64 76.82 113.63 21 34 54

185.51 73.71 66.00 10 24 49

.09 72.57 117.36 22 39 54

164.09 72.43 62.28 11 29 IZ

MID-COURSE EXECUTION ACCURACY

SGTIS936.1 SGR 606.4 SG3 207.S

RRT .0221 RRF -.0196 RTF .8601

S6815947.6 R23 -.039I R13 .6801

S61t5936.1 SGZ 605.2 THA .05

6.878 SpA -8.24 RAp 190.93 ECC 1.2382

PO CST TIM INJ 2 LAT INJ 2 LONG

1549.2 -14.75 $0.15

4174.6 14.23 197.99

1286.4 -15.51 10.46

3912.7 14.98 178.36

1071.8 -17.51 353.06

$700.1 16.97 161.11

ORBIT DETERMINATION ACCURACY

ST 2873.4 SR 562.9 SS 531.O

CRT .0639 CRS .6340 CST -.7133

LSA 2808.9 MSA 646.4 SSA 31.3

ELl 2673.7 ELI 530.9 ALF .92

LAUNCH DATE DEC 23 1064 FLIGHT TIME 414.00 ARRIVAL DATE FEB 10 1966

HELIOCENTRIC C_NIC DLSTANCE 692.603 EARTH TO MARS

RL 147.14 LAL -.OO LQL 91.21VL 33.418 GAL -3.96 AZL 88.40 HCA 259.72 _A I93.13 ECC .2474E IN( 1.6009 vl 30.278

RP 207.32 LAP -1.59 LOP 350.92 _p 24.354 _Ap -13.70 AZP 90._9 TA_ 339.62 TAP 239.54 RCA 145.35 APO 240.92 v2 Z_.421

RC 344.066 GL 13.096p -4.27 ZAL 124.70 ZAP 23.77 (TS 168.72 ZAE 35.99 ETE 173.95 ZAC 86.66 ETC 255.81CLP 24.40

II.680 PTH 2.06 VHP 6.964 DpA -8.56 RAP 191.82 ECC 1.2477

RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LOI4. G

35.90 76.08 112.77 20 3I 5 lS25.1 -14.07 28.71

207.76 76.37 60.19 9 6 40 4216.1 15.$9 200.48

16.26 75.65 lt4.1O 21 47 43 1263.9 -14.86 9.12

187.97 75.96 66.85 10 23 58 6952.6 16.16 180.73

358.94 74.36 117.80 22 51 38 1052.6 -16.06 351.97

170.31 74.70 63.14 li 29 25 3756.5 I8.20 163.21

N|O-COURME EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

S_T16020.4 SGR 608.t SGS I92.5 ST 2983.0 SIR 539.1 SS 522.6

RRT -.0055 RRF -.0459 RTF .6673 CRT .0108 CRS .6594 CST -.7411

S681603|.9 RE_ .0450 RID -.6673 LSA $008.4 NSA 640.9 SSA 30.2

S61|6020.4 SG2 608.t THA 179.99 EL1 2983.0 EL2 549.1 ALF .12

PLAN(TOCENTRIC CONIC

CS I5.049 VHL S.079 OLA -.76 RAL 219.56 RAD 6667.6 VEL

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT INJ LONG INJ

90.00 10 SS 40 Zt25.12 -17.30

90.00 7 46 24 4016.14 10.52

lOO.O0 21 i6 39 1863.07 -I8.24

100.00 9 S S 4552.62 19.46

ltO.OO 22 24 5 1652.70 -20.74

li0.00 tO I7 6 4336.47 21.60

DIFFERENTIAL C_RRECTIONS

TOE -.2384 TRA 6.6295 TC-IS.3$ST 9AU 5.2870

ROE .36i0 RRA .1694 RC3 .2506 FAU .02153

FOE -.4423 FRA 1.2698 FCS-1.2273 96P 47004

DOE .4663 lIRA 6.6314 BC3i6.3572 FSP 628

2403



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 23 1964 FLIGHT TIM( 416.00 ARRIVAL DATE FEB lZ 1966

HELIOCENTRIC CONIC DISTANCE 896.984 EARTH TO MARS

RL 147.14 LAL -.OO LOt. 91.21 YL 33.427 GAL -4.21 AZL 89.43 HCA 260.98 SMA 193.30 ECC .24923 ZNC 1.5729 Vl 30.Z78

RP 20•.43 LAp -1.55 LOP 352.18 Vp 24,359 GAP -13.8Z AZP 90.25 TAL 336.66 TAP 239.84 RCA 145.13 Apo 241.46 V2 26.408

RC 343.815 GL 13.38 GP -4.20 ZAL 128.55 ZAP 23.45 ET$ 188.72 ZAE 35.38 ETE 173.91 ZAC 88.94 ETC 255.91 CLP 23.09

PLAN[TOCENTRIC CONIC

CS 15.873 YHL 3.889 OLA -1.79 RAL 220.79 RAD 8567.6 V(L 11.707 PTM 2.06 VHP •.DS2 DpA -8.89 RAP 192.72 ECC 1.2579

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 9 4 2102.30 -16.69 34.50 •7.94 113.21 20 44 6 1502.3 -13.41 2•.36

90.00 • 44 30 4957.25 19.54 210.35 78.66 69.08 9 5 27 4257.3 16.52 202.97

1DO.D0 21 29 35 1842.$9 -17.64 14.96 77.50 114.53 22 0 17 1242.6 -14.19 •.87

tO0.OO 9 G 41 4592.19 20.50 190.45 •8.25 67.76 10 23 13 3992.2 17.30 183.11

110.00 22 35 55 1634.94 -20.17 357.87 76.18 118.20 23 3 10 1034.9 -16.25 350.95

110.00 10 16 50 4372.80 23.08 172.54 77.01 64.05 11 29 43 3772.6 19.40 165.33

DIFFERENTIAL C(_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3718 TRA 6,973? TC-15.8249 BAU 3.3163 S¢,T16101.3 SGR 610.9 963 178.1 ST 3099.5 SR 545.4 SS 511.•

ROE .3740 RRA .1529 RE3 .2234 FAU .01799 RRT -.0278 RRF -.0713 RTF .8519 CRT -.0544 CRS .6832 CST -.7632

FOE -.4449 FRA 1.2399 FC3 -.9893 BSP 57401 S_16112.9 R23 .0476 R13 -.8520 LSA 3124.5 MSA 834.6 SSA 29.2

BDE .5272 BRA 6.9?54 BC315.8265 FSP 579 _116101.3 SG2 610.7 THA 179.94 EL1 3099.• EL2 544.5 ALF 179.43

LAUNCH DATE DEC 23 1964 FLIGHT TIM( 418.00 ARRIVAL DATE FEB 14 1966

HELIOCENTRIC CCNIC DgSTANCE 901.151 EARTH TO MARS

RL 147.14 LAL -.00 LOt. 91.21YL 33.436 GAL -4.46 AZL 88.45 HCA 262.24 SMA 193.47 ECC .25111 INC 1.5452 vl 30.2•8

RF 20T.54 LAP -1.53 LOP S§3.44 VF 24.351 GAP -13.94 AZP 90.21 TAL 337.49 TAP 239.73 RCA 144.89 APO 242.06 V2 26.395

RC 344.581 _ 18.85 _ -4.13 ZAL 128.27 ZAP 23.13 (T$ 168.72 ZAE 34.74 (TE 173.87 ZAC 87.21 ETC 255.82 CLp 22.76

pLAkI[TOCENTItIC CONIC

CS 18.349 VHL 4.043 DLA -Z.79 RAL 222.22 RAD 6587.7 VEL 11.738 pTH 2.07 VHP 7.141 DPA -9.22 RAP 193.83 ECC 1.2691

LNCH AZNTH LNCM TIHE L-! TIME INJ LAT INJ t.CNG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT [NJ 2 LONG

90.00 20 22 12 2090.75 -16.11 38.18 79.83 113.60 20 56 53 1480.8 -12.78 26.09

90.00 • 42 43 4897.97 20.50 212.94 80.97 •0.03 9 4 21 4298.0 17.80 205.47

100.00 21 42 14 18Z2.58 -17.07 13.74 79.38 114.92 22 12 37 1222.8 -13.57 6.70

100.00 9 5 _ 4881.40 21.49 192.94 80.58 88.71 10 22 33 4031.4 18.41 185.51

110.00 22 47 30 1819.29 -19.63 559.88 78.02 118.56 23 14 28 1018.3 -15.67 350.00

110.00 10 19 38 4408.45 24.19 174.79 79.35 65.02 11 30 5 3808.4 20.56 167.47

DIFFERENTIAL CCRRECTION9 NIO-COUR$1[ EXI[CUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.5017 TRA 7.$895 TC-15.8107 BAU 3.3468 SGT18181.9 SGR 613.9 SG3 184.3 ST 3219.8 SR 551.8 SS 498.4

ROE .3988 RRA .1459 NC3 .2299 FAU .01451 RRT -.0514 RRF -.0954 RTF .8331 CRT -.1116 CR3 .7052 C3T -.7802

FDE -.4448 FRA 1.1890 FC$ -.7994 BSP 57871 _,818123.2 R23 .0528 R13 -.8331 LSA 3244.1 M3A 828.1 3SA 88.3

BOE .6335 lIRA 7.3220 BC315.3123 FSP 529 S8118181.6 SG2 613.1 •HA 179.89 EL1 3220.4 ELI 548.1 ALF 178.87

LAUNCH OATE DEC 23 1964 FLIGHT TIME 420.00 ARR[¥AL OATE FEB 16 1966

HELIOCENTRIC CONIC DISTANCE 905.405 EARTH TO MARS

RL 147.14 LAL -.00 LOL 91.21VL 33.445 GAL -4.72 AZL 88.48 HCA 263_50 SMA 193.65 ECC .25308 INC 1.5176 Vl 30.278

RP ZO•.GT LAP -1.51 LOP 354.•0 VF 24.347 GAP -14.07 kip 90.17 TAL 336.32 TAp 239.81 RCA 144.64 Apo 242.68 VZ 26.380

RC 345.302 GL 12.$3 GP -4.06 ZAL 129.97 ZkP 22.83 ETS 188.71ZAE 34.12 ETE 173.82 ZAC 87,49 ETC 259.82 CLP 22.48

PLAN(TOCEMTRIC CONIC

C3 17.078 VHL 4.133 OLA -3.77 RAL 223.62 RAD 8567.7 VEL 11.787 PTH 2.08 VHp 7.232 DpA -9.55 RAP 194.54 ECC 1.2811

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT

90.00 20 38 4 2060.47 -15.56

90.00 • 41 3 4938.29 21.42

100.00 21 54 38 1803.76 -18.53

100.00 9 4 9 48•0.24 22.43

110.00 22 56 51 1602.76 -19.13

110.00 10 18 26 4443.99 25.13

DIFFERENTIAL C(:RRECTION$

TOE -.8303 TRA 7.6674 TC-14.7967 BAU 3.3788

ROE .4002 RRA .1364 RC3 .2289 FAU .01119

FOE -.4422 FRA 1.1281 FC3 -.5670 BSP 37916

BDE .7488 BRA 7.6888 8C314.7984 FSP 491

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN 1NJ Z LAT ZNJ 2 LONG

31.95 81.74 113.96 21 9 24 1460.5 -12.19 24.90

215.55 83.33 71.02 9 3 21 4338.3 18.63 207.96

12.61 81.28 115.27 22 24 42 1203.8 -12.99 5.61

195.44 82.94 69.70 10 21 59 4070.2 19.46 187.90

355.96 79.88 118.89 23 25 33 1002.8 -15.12 349.13

177.07 81.74 66.03 11 30 30 3844.0 21.67 169.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G716280.9 SGR 616.9 883 151.0 ST 3341.5 SR 557.8 SS 482.9

RRT -.0742 RRF -.1182 RTF .8099 CRT -.1620 CRS .•263 CST -.7930

$G.616272.6 R23 .0582 R13 -.8099 LSA 3365.0 HSA 621.6 SSA 27.4

S8116260.9 SG2 615.2 THA I79.84 ELI 3342.8 EL2 550.2 ALF 178.41

LAUNCH DATE DEC 23 1964 FLIGHT TI)E 422.00 ARRIVAL DATE FEB 18 1966

HELIOCENTRIC CGNIC DISTANCE 909.643

RL 147.14 LAL -.00 LOL 91.21 VL 33.434 GAL -4.98 AZL 88.31HCA 264.75 SMA

RP 207.80 LAP -1.48 LOP 353.95 VP 24.343 GAP -14.20 AZP 90.14 TAt. 335.13 TAp

RC 346.039 _ 11.63 rip -4.00 ZAL 131.62 ZAP 22,33 ETS 168.71 ZkE 33.51 ETE

PLAN[TOCENTRIC CONIC

C3 17.683 VHL 4.227 OLA -4.71RAL 225.00 RAD 6367.7 VEL 11.800 PTH 2.09 VHP •.324 DpA

LNCH AZMTH LNCH TIM( L-] TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME

90.00 20 47 39 2041.44 -15.03 30.81 83.67 114.29 21 21 40

90.00 7 39 28 4978.19 22.29 218.18 _3.71 72.06 9 2 27

100.00 22 8 47 1786.18 -16.02 1t.56 83.19 115.58 22 36 33

100.00 9 3 Z 4708.68 23.31 197.96 85.33 70.74 10 21 31

110.00 Z3 9 57 1582.41 -18.65 355.12 81.76 119.18 Z3 36 25

110.00 10 16 21 4479.21 26.08 179.36 84.15 67.08 11 31 O

DIFFERENTIAL CGRRECTION8 MID-COUR91[ ExECuTION ACCURACY

TOE -.7537 TRA 8.0390 TC-14.2914 BAU 3.4113 SGT16337.6 _ 619.9 SG3 138.2

ROE .4141 flRA .1305 RC3 .2296 FAU .00792 RRT -.0959 RRF -.1388 RTF .7812

FOE -.4367 FRA 1.0964 FC3 -.3837 BSP 58170 SG816349.4 R23 .J_l R13 -.7812

BDE .8600 BRA 8.0591 6C314.2832 FSP 434 S8118337.7 SG2 6I?.1 THA 179.79

EARTH TO MARS

193.62 ECC .25514 lNC 1.4902 vl 30.278

239.88 RCA 144.37 APO 243.27 V2 26.364

173.77 ZAC 87.76 ETC 255.84 CLP 22.19

-9.88 RAp 195.45 ECC 1.2940

PO CST TIM INJ 2 LAT INJ 2 LONG

1441.4 -11.62 23.78

4378.2 19.62 210.49

1186.2 -12.44 4.59

4108.7 20.47 190.31

988.4 -14.62 348.32

3879.2 22.75 171.79

ORBIT DETERMINATION ACCURACY

ST 3462.2 SR 563.9 SS 465.0

CRT -.2051 CRS .7462 C$T -.8016

LSA 3484.4 MSA 615.4 SSA 2G.G

EL1 3464.1 EL2 551.6 ALF 178.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 83 1984

HELIOCENTRIC C081¢

RL 147.14 LAL -.00

RP EOT. 84 LAP -1.46

RC 348.T•1 GL 11.$4

pLAN(TOCENTR ! C CONIC

C3 1R.711 Vt4L 4.SE8

LNCN AZ14TH LNCH TIME

90.00 20 59 $8

90.00 • 38 0

100.00 ZE 18 40

100.00 9 2 0

110.00 83 ZO 49

110.00 10 18 19

FLIGHT TIN( 424.00

DISTANCE 91). 886

LOi. 91.21 VL 53.465 GAL °5.25 AZL 110.54 HCA Z66.Ol _A

LOP 35•.21 VP 84.$37 GAP -14.34 AZP 90.10 TAt. 333.94 TAp

-S.94 ZAL 133.24 ZAP 22.24 ETS IS8.70 ZA( 32.91 ETE

ARRIVAL DATE FEB ZO 1964

EARTH TO NARS

193.99 ECC .25728 INC 1.4660 vl 30.2•8

239.94 RCA 144.08 APO 243.90 V2 16.$48

173.72 ZAC 88.03 ETC 255.85 CLP 21.90

7.418 DPA -10.22 RAP 196.37 ECC 1.3079

PO CST TIN INJ 2 LAT INJ Z LONG

14Z3.8 -11.09 22.75

4417.6 10.55 21S.Ol

1169.8 -11.95 3.65

4146.• 21.44 19Z.73

9•5.2 -14.15 347.59

3914.1 23.78 173.87

ORBIT DETERMINATION ACCURACY

ST 3580.8 SIR 588.8 SS 445.3

CRT *.2431 CRS .7859 C$T -.8068

LSA 3601.6 MSA 609.7 SSA 25.8

EL1 3583.4 ELE 552.3 ALF 177.73

ARRIVAL DATE FEB 22 1966

DLA -5.62 RAL 218.36 RA9 6567.8 V[L 11.936 PTH 2.10 VHp

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIN(

Z023.88 -14.58 99.74 85.68 114.59 81 33 42

501•.85 83.08 280.7? 88.11 73.13 9 ! _T

1TII.TJ -15.§3 10.58 85.13 115.87 28 48 9

4746.•1 84.15 800.48 87.75 71.88 10 81 6

1575.18 -18.81 $$4.35 93.§6 119.44 23 47 4

4514.08 88.99 181.87 89_60 68.18 11 31 34

DIFFERENTIAL CCIIRECTICIIS MID-COURSE EvlrCUTIOli ACCURACY

TDE -.8758 TRA 8.4580 TC-IS_TTOS BAU 3.4451 98116412.0 SGR 623.0 R_3 186.8

RD( .4898 RRA .1_3 RC3 .2893 FAU .00471 RflT -.1138 IIRF -.1578 RTF .7458

FD( -.4891FRA 1.0005 FC3 -.2178 _ 38593 $6816423.8 R83 .0709 813 -.7458

.8748 INEA 8.4375 BC313.7784 F_P 388 S61184|2.8 _ 618.7 THA 1•9.•5

LAUNCH DATE DEC 83 19414 FLIGHT TIME 426.00

HELIOCENTRIC CONIC DISTANCE 918.071

RL 14•.14 LAL -.IX) _ 91.81VI. 33.4•8 GAL -S.S8 AZL 89.38 HCA 26•.86 SMA

lip 908.09 LAP -1.43 _ 338.46 V1P 14.331 GAP -|4.48 AZP 90.0• TAL $39.73 TAP

RC 347.49• 64. 10.86 OP -3.98 ZAL 134.83 ZAP 21.96 ETS 11i4.•0 ZAE 32.38 [TE

PL AIIETOClEIITR ! C CONIC

C3 ll.lll VHt. 4.491 DLA -8.50 RAt. _•.TO RAD 838T.8 V(L 11.8T4 pTH 8.11 VHp

LNCH AZMTH INCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZNTH INJ TIN(

90.00 81 _9 8 900T.QO -14.05 19.T3 87.56 114.84 81 45 89

90.00 T 341 _ S050.66 53.83 1_3.58 90.54 74.83 9 0 56

100.00 _9 30 1• 1734.98 -15.04 9.88 8T.08 116.18 88 59 38

100.00 9 1 9 4•94.32 24.92 803.00 90.18 •8.93 10 80 4•

110.00 23 3t Z7 1883.07 -IT.80 353.64 85.5• 119.81 83 5• 30

110.00 10 18 _ 4848.99 97.84 183.119 89.08 89.31 11 38 10

DIFFERENTIAl. C_IIECTIGNI NID-CGURSE EXECUTION ACCURACY

ID[ -._ IIA 8.9£49 TC-13.98•1BAU 3.4804 9811Q486.0MA f_5.9 $63 114.8

RD( .4433 llA .1|39 IIC3 ._80 FALl .00154 RflT -.1STORM r -.1739 RIT" .6995

FIDE -.4UNIIrlIA .9504 FC3 -.OIMII BRP 58383 86118497.9 883 .0787 813 -.6995

BO( 1.08a4 INIA 8.895• 1¢319.9691FRP 542 $6113486.3 _ 820.0 THA 179.70

EARTH TO MARS

194.16 ECC .25959 INC 1.4359 Vl 30.2•8

839.99 RCA 143.77 APO 244.55 VZ 86.331

173.67 ZAC 88.30 ETC 255.88 CLP 91.63

• .514 DPA -10.5• RAP 197.30 ECC 1.3299

PO CST TIN INJ 9 LAT INJ 8 LONG

1407.0 -10.59 81.78

4456.7 81.44 815.53

1154.8 -11.45 2.77

4184.3 22.35 195.15

963.1 -13.72 346.91

3148.8 84.77 !78.17

ORBIT DETERRINATION ACCURACY

ST 3695.6 _ 575.5 S8 494.2

CRT -.8780 CR$ .7857 CST -.8081

LSA 3715.8 NSA 604.6 99A 85.1

ELI 3699.1 EL8 558.6 ALF 177.48

LAUNCH DATE DEC ='3 1964 FLIGHT TIM( 428.00

HELIOCENTRIC CQNIC

RL 14T.14 LAL -.DO

RP ROS.SS LAP -1.41

RC 348.818 GL 10.40

PLAN(TOCENTSIC CONIC

C3 20.$84 VHL 4.538

LNCH AZI4TH LNCH TIN(

SO.DO Zl 23 50

80.00 ? 35 18

lOO.OO 82 41 39

100.00 8 O |D

110.00 26 41 SI

110.00 10 16 88

DIFFERENTIAL CCRRECTIQN$

TDE-1.1093 TRA 9.8Lq)4 TC-19.•T41 8AU 3.5175

ROE .4390 RRA .1044 RE3 .8858 FAU'-.00IS9

FOE -.40413 F�A .8559 FC3 .0GST SiR e 58741

BOE 1.9005 BRA 9.8910 BC318.••61 FSP 296

ARRIVAL DATE FEB 24 1966

DISTANCE 928.858 EARTH TO MARy

LOt. 9|.21 VL 33.481 GAL -5.90 AZL 88.59 HCA 268.51 SNA 194.33 ECC .26186 INC 1.4088 vl SO.Z?8

LOP SS�.Tl VP 84.384 GAP -14.63 AZP 90.04 TAL 331.52 TAP 240.03 RCA 145.45 APO Z45.ZZ VZ 26.312

GP -S.83 ZAL 156.38 ZAP 81.88 ETS 159.69 ZN[ 31.74 ETE 173.61 ZAC 88.56 ETC 255.90 CLP 21.36

LAUNCH DATE DEC 83 19414

DLA °7.35 RAL 889.01RAD 6587.8 V1EL 11.915 PTH 2.12 VHP 7.611DpA -10.91 RAp 198.14 ECC 1.5589

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1991.54 -13.$1 2•.83 89.56 115.07 21 57 Z 1391.5 -10.11 20.89

5095.88 84.58 826.00 92.99 75.37 9 0 13 4495.2 22.2• Zt6.O5

1740.50 -14,85 8.95 99.04 116.35 23 10 40 |140.5 -11.00 1.97

482!.49 25.64 805.53 92.65 74.08 10 20 31 4221.5 23.21 197.56

1558.04 -17.43 353.01 97.49 119.88 24 7 43 952.0 -13.33 $46.30

4588.•2 88.84 186.33 91.58 •0.48 11 32 50 3982.• 25.71 178.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERtlINATION ACCURACY

SGTtSSST.• SGR 688.9 $G3 104.3 ST 3805.6 SR 580.9 SS 401.6

flRT -.1984 _ -,1870 RTF .6413 CRT -.3046 CRS .8059 CST -.8059

_18389.8 9Lr_ .0_76 R|3 -.6415 LSA 3883.7 MSA 599.9 SSA 24.4

34;_18550.0 Sr_ 681.1THA 179.66 EL1 3809.8 ELZ 552.• ALF 177.28

N(LIOCENTRIC CI_IIC

RL 147.14 LAL *.00

I_ Z08.48 LAP -1.38

RE 348.834 GL 9.94

LNr_I AZNTH LIK_H TIN(

RO.O0 91 35 93

90.00 • 34 4

100.00 88 58 48

IDO.O0 8 59

110.00 E3 58 0

110.00 10 18 37

DIFFERENTIAL CGRRECTIQI4$

TDE-I.8914 TRA 9.1_1_58 1C-19.9905 BAU 3.5559

RIDE .4749 RRA .094_ RC3 ._ FAU-.O0493

FOE -.3959 FRA .7779 FC3 .1851 B_P 58891

BO( 1.3105 BRA 9.8981 BC319.L_995 FSP 852

FLIGHT TIN( 430.00 ARRIVAL DATE FEB 26 1966

EARTH TO NARS

194.51 ECC .26430 INC 1.3819 Vl SO.Z78

240.05 RCA 143.10 APO 245.91 V8 26.293

|•3.55 ZAC 88,83 ETC 855.9_ CLP 21.10

DISTANCE 986.488

91.81 VL 33.490 GAL -8.08 AZL M.68 HCA 869.76 SI4A

.99 VIP 84.318 GAP -14.78 A_P 90.01 TN. 330.30 TAp

GP -3.77 ZAL 137.89 ZAP 21,42 ETS 168.68 ZAE 31.16 ET(

DLA -8.17 RAL 930.31RAD 6587.9 VI[L 11.959 PTH 8.13 VHp 7.710 DPA -11.26 RAP 199.18 ECC 1.3561

L-I TIN( INJ LAT INJ LONG INJ 8T A$C INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

1977.98 -13.19 88.98 91.54 115.28 28 6 20 1377.2 -9.68 20.07

5133.31 85.15 289.85 9§.48 78.54 8 59 38 4533.3 26.06 220.57

1787.$4 -14.88 8.09 91.01 116.55 83 21 3d 1127.5 -10.58 1.Z3

4958.28 88.30 908.06 95.14 •5.26 10 80 20 4858.2 24.09 200.00

1649.07 -17.09 352.43 89.43 180.06 14 17 42 948.1 -12.97 345.75

4819.48 29.38 188.87 94.10 71.89 11 33 34 4016.5 26.60 180.59

MID-CGURSE EXECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

98T16427.4 S4;R 831.8 983 94.7 ST 3910.6 SR 586.1 89 377.S

RRT -.I750 RRF -.1948 RTF .5677 CRT -.$294 CRS .8266 CST -.6001

$6818839.4 823 .0968 813 -.5677 LSA 3987.3 NSA 595.7 SSA 23.8

98116827.9 SG8 628.0 THA 179.61 EL1 3913.5 EL2 552.7 ALF 177.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 25 t964 FLIGHT TIM1[ 452.00 ARRIVAL DATE FEB 28 1966

HELIOCENTRIC CMIC

RL 147.14 LAL -.DO LOt,

RP Z06.59 LAP -I.SS LOP

RC 349.844 GL 9.50 GP

PLANETOCENTRtIC CONIC

C3 22.755 VHL 4,770

LNCH AZMTH LNCH TIME

90.00 21 46 40

90.00 T 32 S6

100.00 23 3 38

100.00 8 58 38

110.00 0 5 52

110.00 10 16 50

DIFFERENTIAL CORRECTIONS

T0(-1.3285 TRAlO.0412 TC-11.8159 BAU 3.5951

ROE .4913 RRA .0648 RC3 .2194 FAU-.OOT87

FOE -.3805 FRA .694T FC3 .2919 BSP 59030

DOE 1.4165 BRAlO.0415 DC311.818D FSP 208

DISTANCE 950.574 EARTH TO MARS

91.21 VL 35.499 GAL -8.37 AZL 88.64 HCA 271.00 SMA 194.68 ECC .26684 INC 1.3550 Vl 30.276

2.21 VP 24.506 GAP -14.94 AZP 89.98 TAL 529.07 TAp 240.07 RCA 142.73 APO 246.63 VZ 26.275

-3.T2 ZAL 139.36 ZAP 21.16 ETS 188.87 ZAE 50.59 ET8173.49 ZAC 89.09 (TC 255.96 CLP Z0.85

OLA -8.98 RAL 231.58 RAO 6567.9 VEL 12.006 PTH 2.14 VHp 7.811 DP4 -11,61 RAp 200.13 ECC 1.3745

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1963.98 -12.81 28.20 93.54 115.47 22 19 24 1364.0 -9.27 19.31

5170.95 25.72 251.22 97.94 77.72 8 59 7 4570.9 25.77 225.09

1715.65 -13.90 7.39 92.99 116.75 23 52 14 1115.7 -10.20 .56

4894.49 26.90 210.59 97.83 76.46 10 20 13 4294.5 24.77 202.43

1533.12 -16.79 351.92 91.36 120.22 O 31 25 955.1 -12.64 545.26

4649.79 30.07 191.02 96.65 72.92 11 54 20 4049.8 27.44 182.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG716694,2 SGR 634.5 SG3 86.4 ST 4009.7 SR 590.9 SS 352.7

RRT -.1928 RRF -.1959 RTF .4735 CRT -.3505 CRS .8476 CST -.7896

SG,816706.3 R23 .1065 RI5 -.4755 LSA 4024.9 NSA 592.2 SSA 25.2

$6116694.7 SG2 622.6 THA 179.58 EL1 4015.1 EL2 552.7 ALF 176.99

LAUNCH DATE DEC 23 1964 FLIGHT TIME 434.00 ARRIVAL DATE MAR 2 1966

HELIOCENTRIC C(:NIC

RL 147.14 LAL -.DO L04.

RP 208.77 LAp -1.33 LOP

RC 350.348 GL 9.07 GP

PLANET(_ENTNIC CONIC

CS 23.949 VHL 4.894

LNCH AZMTH LNCH TIME

90.00 21 57 42

go.o0 T 31 52

100.00 23 14 16

100.00 8 57 59

110.00 0 15 54

110.00 10 17 7

DIFFERENTIAL CCRRECTIONS

708-1.4532 TRAIO.4GG2 TC-11.5568 BAU 5.6568

RD( .5080 RRA .0744 RC5 .2158 FAU-.01065

FOE -.5645 FRA .6079 FC5 .5851 BSP 59155

BDE 1.5206 9RA10,4665 8C511.5588 FSp 165

DISTANCE 934.700 EARTH TO MARS

91.21 VL 33.509 _AL -6.66 AZL 88.67 HCA 272.25 SMA 194.85 ECC .26948 INC 1.5281 vl 30.278

3.46 VP 24,296 GAP -15.10 AZP 89.95 TAL 527.83 TAP 240.08 RC,, 142.54 APO 247.36 V2 26.252

-5.67 ZAL 140.80 ZAp 20.91 ETS 166.67 ZAE 30.03 ETE 175.42 ZAC 89.56 ETC 256.00 CLP 20.60

DLA -9.72 RAL 232.83 RAO 6568.0 VEL 12.055 PTH 2.15 VHp 7.913 DpA -11.97 RAp 201.09 ECC 1.3941

L-I TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONO

1951.80 -12.45 25.49 95.54 115.64 22 50 14 1351.8 -8.90 18.61

5208.07 28.25 233.82 100.42 78.93 8 58 40 4608.1 24.44 225.61

1704.81 -15.57 6.76 94.97 116.89 23 42 41 1104.8 -9.85 359.94

4930.30 27.45 215.11 100.14 77.68 10 20 10 4530.3 25.48 204.86

1525.17 -16.51 351.47 93.51 120.36 0 40 59 925.2 -12.36 344.82

4682.70 30.71 193.37 99.21 74.18 11 55 9 4082.7 28.23 185.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86716760.8 SGR 657.2 SG3 79.4 ST 4105.5 5R 595.4 SS 327.2

R_T -,2099 RRF -.1886 RTF .5571 CRT -.3689 CRS .8700 CST -.7741

SGB16775.0 R23 .1162 R15 -.3571 LSA 4117.2 MSA 589.0 SSA 22.6

56116761.4 $62 625.0 THA 179.54 EL1 4109.3 ELZ 552.6 ALF 176.88
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC E4 1994 FLIGHT Title S40.OO ARRIVAL DATE NAY 13 1965

HELIOCENTRIC E_NIC

RL 14T.19 LAL -.OO LOt. •2.22 VL 34.•57 GAL

RP 24E.T4 LAP .iT LOP liT.S() tFp 22.616 GAP 20.83 AZlP

RC 145.T93 GL 9.6• GP Z.8S ZAL $1.49 ZAP IT1.04 ETS

PLANN[ TOCENTR IC COMIC

C3 2T.T45 VHL 5._T ()LA 15.45 RAL 157.•4 RA() •568.1 V[L

LNCM AZNTH LNCH T|M( L-I TIME ZNJ LAT

• 0.00 15 t• 35 E•SZ.S8 -2•.27

90.00 5 55 3• 4390.•• 6.45

IO0.00 14 5• I1 2540).50 -n.TT

tOO.D0 • ? 44 41•7.3() ?.?l

110.OO 1S 27 55 Z2U.•• -33.•$

!10.00 T 35 _ 401T.71 11.12

Dl FFERENTIAL C_NItI[CTION•

TDE .1TIT TRA -.TTTT TC3 1.E881 BAu .4YT9

MO[ -.3•44 MRA -.209• RE3 .()305 FAU .0T041

FOE .E5]T FRA -.1551 FC5-Z.I•T3 BlIP 5151

BOE .9114 BRA .•045 K3 1.Z8•5 FiP 555

()I •TANC( $45. 280 EARTH TO MARS

5.98 AZL 88.•• HCA 1()5.57 SNA 229.03 ECC .360)64 INC t.0()81 vl 30.280

9().2T TAL |S.()9 TAp 120.45 RCA 145.79 APO 310.28 V2 22.$11

19().13 ZA( 152.44 ETE 4.2T ZAC 9:l.4T ETC 255.89 CLP 171.51

12.211 PTH 2.1• VHp •.678 DPA .09 RAp 1•0.02 (CC 1.4566

INJ LGNG INJ RT A$C INJ AZNTH INJ TIME P• CST TIM INJ 2 LAT INJ :_ LON6

84.21 31.$() •l.S2 14 15 48 2252.7 -27.75 75.59

1•3.1• 25.27 $2.37 7 8 5• 37••.• 2.T0 178.50

• 2.•5 51.23 •2.9• 15 41 32 1•40.5 -29.05 53.92

165.37 22.56 61.04 • 1T 11 3367.3 3.84 158.77

41.20 5(). 8• 96.32 1T 5 39 1962.• -32.42 32.18

IS1.•9 20.53 57.47 • 2 26 5417. T 6.75 145.93

MIO-COUMSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

8ST |950.5 _ •77.• SG5 202.() ST 331.5 _q 65•.5 99 242.0

RRT .115 tP _ -.1318 RTF -.T••3 CRT -.4•96 CR9 .•2•2 COT -.9793

|TGS.8 223 -.O_T() R15 -.TTOl LSA T()4.5 NSA 2TT.8 SSA 62.9

SO1 IS39'.4 _ 872.• THA 3.25 EL1 665.5 EL2 2T6.2 ALF 107.83

LAUNCH DATE DEC 24 19Q4 FLIGHT T|t_ 142.0() ARRIVAL DATE MAY 15 1•85

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 142.47 LAP .•5

ItC 14•.041 GL •.91

PLANETOCENTRIC CQNIC

C3 2T.O0_ VI_ 5.19t;

LJACH AZl4TH UACH TIN(

90.00 15 20 11

90.00 5 54 29

100. O0 14 51 •

100.00 T • 15

I10.00 1• 20 29

110.00 _T 53 11

DIFIrER(NTIAL C_MMECTIGN•

TOE .191T TRA -.TAlT TC5 1.5519 lAD .4886

RDE -.5T73 liRA -.1978 ME3 .()3?4 FAU .0T321

FIDE .2TJl _ -.200T FC3-E.5472 BOP 525T

BOE .5908 IliA .TT25 BC5 1,5§54 F8P 5•1

()I•TANCE 545.•12 EARTH TO MARS

•..CA. 92.22 VL 34.847 GAL 4.10) AZL 89.01HCA 106.29 SNA 225.05 ECC .35255 1NC .9662 vl 30.280

1•8.52 V1P =m'.AT2 GAP 20.19 AZP 90.25 TAL 15.78 TAp 122.07 RCA 145.69 APO 304.42 v2 22.638

SIP 2.94 ZAL •0.29 2AP 1T0.58 ET• 18().94 ZAE 152.68 ETE 4.61ZAC 92.61ETC 255.89 CLP 170.85

DLA 1•.or R_. 15•.T4 RA0 95•8.1VEL 12.181PTH 2.19 VHp •.433 DPA .05 RAP 19().29 E¢C 1.4444

L-I TIN( IMJ LAT |NJ LiNG |NJ RT A$C INJ AZMTH INJ TIME P• CST TIM INJ 2 LAT INJ 2 LONG

2839.84 -2•.29 I;4.75 29.75 91.55 14 T 3() 2259.• -27.80 Y$.SO

45T9.28 5.T9 181.()1 21.73 •t.23 T ? 28 3779.3 2.03 1T5.35

2549.•5 -29.T9 •5.11 _.8• •2.85 15 53 32 1•48.8 -29.|0 54.3T

414T._ 7.11 194._ 21.01 8().89 8 13 22 3547.7 5.18 tiT.GO

2918.99 -55.99 41.52 2•.35 96.14 16 58 16 1667.0 -32.48 32.49

4000.11 t0.47 15|.04 18,9T 5T.2T • () 1 34()().1 6.0• 144.70

NID-COURg( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1958.0) _ 8TT.2 SG3 213.3 ST 31T.l SR 940.2 S• 261.7

RNT .1218_ -.1413 RTF -.7759 CRT -.4753 CR$ .•214 CST -.G•2S

1791.0 R25 -.0_87 R|5 -.7788 LSA TOT.O MSA 273.5 $$A SS.T

SO2 169(),4 SG2 871.2 THA 3.4() ELI 88|.4 EL2 2T().O ALF 105.•9

LAUNCH OAT[ DEC 24 1964 FLIGHT TII4E 144.00 ARRIVAL DATE MAY 17 1945

HELIOCENTRIC CGNIC

RL 147.13 LAL -.00

RP 242.20 LAP .92

RC 150.330 GL 9.52

PLAN(TOCENTRIC CONIC

C3 26.352 VHL 5,152

LNCH AZMTH LN(H TIME

90.00 13 11 55

90.00 S 53 12

100.00 14 43 9

tOO.DO 7 4 40)

110.00 19 13 10

110.00 7 51 8

DIFFERENTIAL CCRMECT210N$

TOE .1464 TRA -.T158

ROE -.STOT MRA -.1•01

FOE .3002 FRA -.2493

BOE .5•92 iRA .T406

DISTANCE 348.633 EARTH TO MARS

LOt. 92.22 VL 34.742 GAL 4.21 AZL 09.04 HCA 107.22 SIAA 222.30 ECC .34511 INC .9440 vl 30.280

LOP 19•.44 VP 22.335 GAP 1•.55 AZP 9().2• TAL 18.48 TAp 123.70 RCA 145.58 APO 299.02 V2 22.864

GP 3.02 ZAL 5•.09 ZAp 169.72 ETS 161.65 ZAE 152.92 ETE 4.97 ZAC 92.74 ETC 255.88 ELF 1T0.17

DLA 17.18 RAL 155.54 •A() 6568.1VEL 12.154 pTH 2.16 VHp 9.194 DPA .02 RAP 190.56 ECC 1.4334

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN[ P• CST TIM INJ 2 LAT INJ 2 LONG

2•49.9T -28.50 85.28 28.23 91.09 13 S• 22 2247.0 -27.95 78.62

435•.67 5.1T 180.81 20.22 62.12 7 5 52 3759.7 1.40 174.26

2552.77 -29.8() 63.55 28.17 92.41 15 25 42 1952.8 -29.15 54.82

4129.1() 8o49 183.24 !9.5() GO.TO 5 !5 29 3529.1 2.55 156.67

22?1.18 -53.72 41.84 27.84 95.95 16 51 1 1671.2 -32.53 32.81

3•83.46 9.86 150.14 17.45 57.10 8 §7 32 3383.5 5.46 143.82

MIO-COUR_M[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 1.4169 8AU .4991 S_T 1665.8 _ 876.4 SO3 225.2 ST 502.6 SR 640.7 S• 281.9

tiC3 .0449 FAU .()T612 RRT .13()5 RRF -.1516 RTF -.T822 CaT -.4505 CRS .9143 COT -.8830

FC3-2.3()27 9SP 5375 _ 1518.5 fl23 -.()307 815 -.7852 LSA 710.3 MSA 269.0 SSA 68.5

8C5 1.4177 FSP 629 SG1 1688.4 S_ 659.5 THA 3.56 EL1 657.9 EL2 265.1 ALF 104.36

LAUNCH DATE DEC 24 1N,4 FLIGHT TIN( 146.00 ARRIVAL DATE MAY 19 1965

HELIOCENTMIC C(MAIC

RL 147.13 LAL -.00

RP 241.93 LAP .69

RC 152.SL_J GL 6.43

PL ANI[ TOC(14Tll I C CONIC

C3 25.•27 V_ 5.0T2

_NCH AZNTH LNCH Title

90.00 13 3 S0

90.00 5 51 50

100.00 14 35 P_

IOO.00 T 2 59

110.00 18 5 59

110.00 7 48 51

DIFFERENTIAL C(_RECTION•

TOE .1301TRA

ROE -.5•4• ImA

FOE .324• FRA

milD( .5794 ERA

DISTANCE 351.435 EARTH TO MARS

LOL 92.22 VL 34.642 GAL 4.52 AZI. 09.06 HCA 108.14 SMA 219.T3 ECC .33800 INC .9416 vl 30.280

LCP 200.37 VP 22.20)8 GAP 18.92 AZP 90.29 TAL 17.18 TAp 125.33 RCA 145.47 APO 294.02 V2 22.692

GP 3.11 ZAL 57.90 ZAp 1(H).04 ET• 162.27 ZAE 153.23 ETE 5.36 ZAC 92.88 ETC 255.87 CLP 169.49

2853.99 -28.31

4341.14 4.58

2558.82 -29.82

4111.54 5.91

2275.30 -33.T5

3987.83 •.28

-.(AJ48 TC3 1.4791 BAU .5091

-.1823 RE3 .0531FAU .07921

-.3020 FC5-2.•954 95P 5493

.TORT BE3 1.4801 F_P 669

DLA 17.51 RAL 154.35 RAO $568.0 VEL 12.129 PTH 2.17 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_q4TH INJ

85.77 26.74 9().64 13 51 24

179.87 18.76 62.03 7 4 11

64.01 26.7() 92.17 13 18 1

162.2• 18.03 60.64 8 11 31

42.16 26.38 95.76 16 43 55

149.50 15.97 56.95 8 54 39

MID-_JR|i_ EXECUTION ACCURACY

S_T 1712.0 SiR 675.4 SG3 237.6

RRT .14()5_ -.1628 RTF -.7881

$GB 1840).5 R23 -.()325 R13 -.7891

S¢,1 1715.1 SO2 6GT.6 THA 5.73

6.962 DPA .00 RAp 190.81 ECC 1.4234

TIME P• CST TIM INJ 2 LAT INJ 2 LONG

2254.0 -27.89 77.13

3741.1 .60 173.22

1958.6 -29.20 55.26

3511.5 1.95 155.71

1675.3 -32.59 33.12

3367.8 4.86 143.00

ORBIT DETERMINATION ACCIJ_ACY

ST 287.9 •R 641.0 SS 302.6

CaT -.4221 CRS .9068 COT -.6791

LSA 714.Z M•A 295.0 8SA 71.Z

EL1 654.G EL2 255.S ALF 102.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 148.00 ARR|VAL DATE MAY 21 1965

HELIOCENTRIC C(_AIC

RL 147.13 LAL -.00

RP Z41.SS LAP .87

RC 154.939 GL 6.52

PLANETOCENTRIC CON|C

CS 25.181VHL 5.018

LNCH AZMTH LHCH T|ME

90.00 12 55 $7

90.00 S 50 21

100.00 14 27 47

100.00 7 1 13

110.00 15 58 59

110.00 7 48 30

DIFFERENTIAL C_RRECTICNS

TOE .1147 TRA -.6542 TC3 1.5400 8AU .5189

RDE -.5588 RRA -.1745 RC3 .0819 FAU .08246

FOE .3501 FRA -.3580 FC3-2.8350 BSP 5595

BOE .5705 BRA .6771 BC5 1.5413 FSP 712

DISTANCE 354.312 EARTH TO MARS

LOt. 92.22 VL 34.547 GAb 4.42 AZL 89.08 HCA 109.07 SMA 217.38 ECC .33128 INC .9189 V1 30.280

LOP 201.30 VP 22.088 GAP 18.29 AZP 90.30 TAL 17.89 TAp 128.95 RCA 145.55 APO 289.39 V2 22.720

GP 3.20 ZAL 56.74 ZAP 168.35 ETS 162.82 ZAE 153.58 ETE 5.77 ZAC 93.02 ETC 255.88 CLP 168.79

DLA 17.83 RAL 155.19 RAG 8588.0 VEL 12.106 PTH 2.17 VHP 8.737 DpA -.01 RAp 191.06 ECC 1.4144

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

2880.85 -28.31 86.27 25.30 90.58 13 43 38 2280.9 -27.93 77.$3

4523.89 4.02 178.89 17.34 61.95 7 2 25 3723.7 .24 172.25

2584.74 -29.84 64.45 25.26 91.94 15 10 32 1964.7 -29.25 55.70

4095.04 5.36 161.35 16.60 80.55 8 9 28 3495.0 1.39 154.90

2279.38 -53.78 42.47 24.96 95.58 16 38 59 1679.4 -32.64 33.42

3953.16 8.74 148.52 14.53 59.82 8 52 23 3353.2 4.31 142.23

N|D-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1738.3 $6R 874.4 S_,3 251.0 ST 275.3 SR 841.2 SS 323.5

RRT .1507 RRF -.1745 flTF -.7937 CRT -.3921CRS .8994 CST -.6721

$GB 1884.8 R23 -.0347 R13 -.7949 LSA 718.8 MSA 261.5 SSA 73.7

$81 1741.8 SGZ 665.4 THA 3.92 EL1 651.9 (L2 247.4 ALF 101.11

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 150.00 ARRIVAL DATE MAY 23 1965

Hi[LIOCENTRIC C_[C

RL 147.13 LAL -.00 LOt. 92.22 VL

MP 241.SG LAp .84 LOP 202.22 VP

RC 157.250 GL 6.21 GP 3.30 ZAL

PLANETOCENTItIC CONIC

C3 24.889 _'IL 4.969

LMCH AZMTH LNCH TIN(

90.00 lZ 48 18

90.00 5 48 48

100.00 14 20 24

100.00 8 5920

110.00 15 52 11

110.00 7 44 3

DIFFERENTIAL C¢:RRECT|0N8

TOE .0998 TRA -.8254 TC3 1.5988 8AU .5282

ROE -.5535 RRA -.1587 RC3 .0714 FAU .08588

FOE .3782 FRA -.4154 FC3-3.0108 BS4P 5704

BOE .5824 lIRA .8453 8C3 1.8001 F8P 757

DISTANCE 357.256 EARTH TO HARS

34.456 GAL 4.53 AZI. 89.10 HCA 110.00 Sl4A 215.17 ECC .32495 INC .8959 vl 30.280

21.975 GAP 17.87 AZlP 90.31 TAL 18.59 TAp 128.58 RCA 145.25 APO 285.09 V2 22.748

55.80 ZAP 167.64 (TS 163.30 ZA( 153.94 ETE 6.20 ZAC 93.17 ETC 255.86 CLP 168.09

OLA 18.13 RAt. 152.03 RAD 8588.0 VI[L 12.086 PTH 2.16 VHP 8.517 DPA -.01 RAP 191.30 ECC 1.4063

L-1 T|N( ]NJ LAT |NJ L_NG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT 1NJ 2 LONG

2887.49 -28.32 88.78 23.89 90.34 13 36 5 2267.5 -27.97 78.11

43DZ.,$4 3.50 177.97 15.95 61.88 7 0 33 3707.3 -.29 171.$4

2570.48 -29.85 64.88 23.86 21.72 15 3 15 1970.5 -29.29 56.12

4079.80 4.84 180.49 15.21 60.47 8 7 20 3479.6 .87 153.95

2283.34 -33.81 42.78 23.57 95.40 |6 30 14 1683.3 -32.69 33.72

39_.49 8.23 147.79 13.13 58.70 8 49 43 3339.5 3.79 141.51

M|D-COUR$1[ EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1783.3 _ 673.3 SG3 294.9 ST 258.9 SR 641.1 SS 344.7

RRT .|819 RRF -.1872 RTF -.7990 CRT -.3590 CRS .8910 CST -.6614

SGB 1887.4 R23 -.0371 R13 -.8003 LSA 724.1NSA 258.6 SSA 76.0

SG1 1757.2 $82 862.9 THA 4.12 EL1 648.9 EL2 238.7 ALF 99.55

LAUNCH OAYE DEC 24 1984 FLIGHT TINE 152.00 ARRIVAL DATE HAY 25 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 241.08 LAp .82

RC 159.588 GL 6.06

PLANETOCENTRIC CONIC

C3 24.247 VHL 4.924

LNCH AZMTH LMCH TIM(

90.00 12 40 52

90.00 5 47 4

100.00 14 15 14

100.00 6 57 22

110.00 15 45 33

110.00 7 41 33

O|FFERENTIAL CORRECTIONS

T0E .0975 TRA -.5812

ROE -.5488 RRA -.1588

FOE .4039 FRA -.4818

80E .5572 8RA .6025

DISTANCE 360.263 EARTH TO MARS

LOt. 92.22 VL 34.370 GAL 4.83 AZL 89.13 NCA 110.93 SNA 213.11 ECC .31897 INC .8725 vl 50.280

LOP 203.16 VP 21.870 GAP 17.05 AZP 90.51 TAL 19.28 TAP 130.21 RCA 145.14 APO 281.09 V2 22.777

GP 3.40 ZAL 54.48 ZAP 166.92 ETS 163.74 ZAE 154.35 ETE 6.67 ZAC 93.31 (TC 255.85 CLP 167.36

OLA 18.40 RAL 150.88 RAD 6568.0 VEL 12.086 PTH 2.16 VHP 8.303 DpA -.01 RAp 191.54 ECC 1.3990

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2673.88 -28.52 87.22 22.52 90.11 13 28 45 2273.9 -28.00 78.57

4292.08 3.01 177.12 14.61 61.83 6 58 36 3892.1 -.78 170.49

2575.97 -29.86 65.29 22.50 91.50 14 56 10 1976.0 -29.33 56.52

4065.22 4.36 159.70 13.88 60.40 8 5 7 3465.2 .38 153.15

2287.17 -33.83 43.08 22.22 95.22 16 23 40 1687.2 -32.74 34.01

5926.79 7.75 147.11 11.77 56.60 8 47 0 3326.8 3.30 140.84

MID-COURSE EXECUTION ACCURACY OR8|T DETERMINATION ACCURACY

TC3 1.6746 BAU .5435 SGT t800.1 SGR 672.2 983 279.3 ST 247.1 SR 641.0 SS 366.6

RC3 .0814 FAU .08941 RRT .1641 RRF -.2011 RTF -.8093 CRT -.3778 CRS .8848 CST -.6856

FC3-3.1g22 BSP $532 SG8 1921.5 R23 -.0481 R13 -.8|05 LSA 732.5 NSA 252.2 SSA 78.7

BC3 1.6765 FSP 808 SG1 1804.0 $82 661.6 THA 4.05 EL1 648.7 ELI 226.0 ALF 99.44

LAUNCH DATE OEC 24 1964 FLIGHT TIM( 154.00 ARRIVAL DATE HAY 27 1965

HELIOCENTRIC CCNIC

RL 147.13 LAL -.00

RP 240.79 LAp .79

RC 161.890 _ 5.95

PLAN(TOCEMTRIC CONIC

C3 23.850 VHL 4.884

LNCH AZMTH LNCH TIM(

90.00 12 35 43

90.00 5 45 16

100.00 14 6 21

100.00 8 55 18

110.00 15 39 10

110.00 7 58 59

DIFFERENTIAL C_RRECTIONS

T0E .0782 TNA -.5588

ROE -.5438 RRA -.1507

FOE .4303 FRA -.5518

BOE .5494 8RA .5769

DISTANCE 363.327 EARTH TO MARS

LOL 92.22 VL 34.287 GAL 4.73 AZL 89.15 HCA 111.86 SMA 211.20 ECC .31333 INC .8487 vl 30.280

LOP 204.09 VP 21.771 GAP 16.44 AZP 90.32 TkL 19.97 TAp 131.84 RCA 145.02 APO 277.37 V2 22.806

GP 5.50 2AL 53.39 ZAP 166.19 ETS 164.13 ZAE 154.80 ETE 7.17 ZAC 93.46 ETC 255.85 CLP 166.63

DLA 16.66 RAL 149.76 RAD 6568.0 VEL 12.051PTH 2.15 VHP 8.095 DpA .01 RAp 191.76 ECC 1.3925

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZ|4TH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2879.87 -28.32 87.66 21.19 89.89 13 21 45 2279.9 -28.03 79.01

4277.98 2.55 176.33 13.31 61.79 G 56 34 3678.0 -1.24 169.70

2581.13 -29.87 65.67 21.17 91.30 14 49 22 1981.1 -29.37 56.90

4051.95 3.91 158.97 12.56 60.34 8 2 50 3451.9 -.07 152.44

2290.75 -$3.85 43.35 20.91 95.06 16 17 21 1690.7 -32.79 34.28

3915;10 7.31 146.49 10.46 56.51 8 44 14 3315.1 2.86 140.23

N|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7194 BAU .5490 $GT 1817.7 $TA 670.9 SG3 294.9 ST 251.8 SR 640.5 $3 387.3

RC3 .0924 FAU .09324 RRT .1819 RRF -.2155 RTF -.8114 CRT -.5155 CRS .8764 CST -.6522

FC3-3.5848 8SP 5773 SG8 1937.6 R23 -.0462 R13 -.8130 LSA 737.2 HSA 253.3 SSA 80.1

8C3 1.7219 FSP 856 SG1 1822.4 SG2 658.0 THA 4.42 EL1 645.2 EL2 218.4 ALF 97.36

2408



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OAT( DEC 24 1964 PLIGHT TIM( 156.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RF 240.49 LAP .76

RC 184.213 GL 5.81

PLAN(TOCENTRIC CONIC

¢3 13.493 VHL 4.947

LNCM AZMTM LNCM TIN(

90.00 12 28 50

90,00 S 43 21

100.00 1S 59 43

100.00 6 SS 9

110.00 15 35 1

110.00 7 36 21

DIFFERENTIAL CORRECTI(_4$

TOE .0623 TRA -.S30S

ROE -.5394 lIRA -.1428

FOE .4360 FRA -.6252

!101[ .3430 lIRA .5491

DISTAHC[ 366.444 EARTH TO MARS

LOL 92.22 VL 34.209 GAL 4.82 AZL 89.16 HCA 112.80 SMA 209.41ECC .30802 [MC .8248 vl 30.289

LOP 203.03 vP 21.678 GAP 15.84 AZP 90.32 TAL 20.66 TAp 133.46 RCA 144.91APO 273.91 v2 22.836

GP 3.61ZAL 52.32 ZAP 165.44 ET8 164.46 ZAE 155.28 EYE 7.72 ZAC 93.61ETC 255.84 CLP 165.88

OLA 18.89 RAL 148.66 RAO 6368.0 VEL

L-I TIM( INJ LAT |NJ LONG |NJ RT ASC INJ AZIATH INJ TIME

2895.46 -28.32 88.07 19.90 89.68 13 14 36

4263.00 2.14 175.61 12.05 61.76 6 34 26

2393.96 -29.87 66.03 19.89 91.11 14 42 49

4039.73 S.30 159.29 11.30 60.29 6 O 29

2294.09 -33.87 43.61 19.64 94.91 16 11 15

$904.38 6.91 143.92 9.19 56.44 6 41 25

NID-C.QURSE [X(CUT|ON ACCURACY

TC3 1,7663 BAU ,3357 SGT 1637,4 SGR 669,7 SG3 311.1

iK$ .1041 FAU .09724 RRT .1991 RRI r -.2308 RTF -.6146

FC5-3,5833 BSP 5941 SG8 1955,7 RZ3 -,0469 R13 -.8163

BE3 1.7694 FSP 909 $61 1842.9 9462 654.5 THA 4.73

12.036 PTH 2.15 VHp 7.693 OpA .03 RAP 191.98 ECC 1.3866

PO CST TIM INJ 2 LAT INJ 2 LONG

2295.5 -28.06 79.42

3663.0 -1.66 168.98

1986.0 -29.40 57.25

3439.7 -.48 131.77

1694.1 -32.82 34.53

3304.4 2.45 139.67

ORBIT DETERNINATION ACCURACY

ST 216.2 SiR 639.9 SS 408.6

CRT -.2602 CR8 .8667 CST -.6214

LSA 743.3 MSA 254.3 SSA 81.2

EL1 642.7 ELI 209.7 ALF 93.68

LAUNCH DATE DEE 24 1964 FLIGHT TIlE 158.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC

ML 147.13 LAL -.00

ItP 240.19 LAP .73

MC 166.556 r_ 5.GG

PLAN(TOCEIMTRIC CONIC

C3 23.173 _ 4.814

LNCH AZMTH I.NCH TIME

90.00 12 20 15

90.00 5 41 19

100.00 15 53

100.00 6 30 54

110.00 15 27 6

110.O0 T 63 40

DIFFERENTIAL CaUtI[CTIOi9

TO( .0492 TNA -,30e5

RIDE -.5352 MRA -.1543

FOE ,4869 FMA -.70_Hi

BOE ,5373 INIA .3201

DISTANCE _9.610 EARTH TO MARS

LOt. 92.22 VL 34.134 GAL 4.91AZL 89.20 _ 113.74 SMA 207.74 ECC .30301 INC .8003 vl 30.280

LOP 205.96 VP 21.592 GAP 13.24 AZP 90.32 TAL 21.53 TAp 135.07 RCA 144.79 APO 270.68 vZ 22.866

3.73 ZAL 51.26 ZAp 164.67 ET$ |64.79 ZAE 155.79 [TE 8.30 ZAC 93.76 ETC 255.83 ELF 163.12

OLA 19.10 RAL 147.56 RAID 6567.9 V(L 12.023 PTH 2.15 VHP 7.697 OpA .06 RAp 192.18 (CC 1.3814

L-| TIN[ |NJ LAT INJ LO4G INJ RT A$C |NJ AZMTH INJ TIN( POCST TIM INJ 2 LAT INJ 2 LONG

Z1190.98 -29.31 88.45 18.63 89.49 13 6 26 2290.7 -28.08 79.79

4253.01 1.75 174.94 10.83 61.73 6 32 12 3653.0 -2.04 168.32

2590.41 -29.88 98.36 10.65 90.94 14 36 32 1990.4 -29.43 57.58

4029.61 5.12 137.68 10.07 60.26 7 56 2 3428.6 -.66 151.16

229T.17 -33.99 43.65 18.41 94.77 16 5 23 1697.2 -32.86 34.77

9894.61 6.34 143.40 T.De 56.37 8 36 34 5294.6 2.08 139.16

NID-COUR mr EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TC3 1.8118 BAU .5625 SGT 1956.6 S6R 668.6 SG3 328.2 ST 205.5 SR 639.1 SS 429.9

RE5 .!166 FAU .10142 RRT .2199RRF -.2474 RTF -.8180 CRT -.2092 CRS .8611CST -.5920

FC3-3.7999 BSP GOTO _ 1975.$ R25 -.0490 RI3 -.8199 LSA 750.5 MSA 255.8 SSA 81.9

B¢3 1.8156 F6P 965 661 1962.9 SG2 630.9 THA 5.02 ELI 640.7 ELI 200.4 ALF 94.ZT

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 160.00 ARRIVAL DATE JUN 2 1965

HELIOCENTMIC CONIC

RL 147.13 LAL -.00

MP 239.68 LAP .70

RC 168.857 6L 5.51

FLAN[TOCEMTMI¢ CONIC

C3 22.808 VML 4.784

LMCH AZMTH LNCH TIM(

90.00 12 13 58

90.00 5 39 11

100.00 13 47 16

100.00 6 48 33

110.00 15 21 25

110.00 7 30 53

DIFFERENTIAL CORRECTION3

TIDE .0379 TRA -.4740

ItDE -,5313 RRA -.1256

FDE .5154 iRA -.71_8

BOE .3326 lIRA .4904

DISTANCE 372.621 EARTH TO MARS

LOt.. 92.22 VL 34.063 GAL 5.00 AZL 89.22 HCA 114.66 _IAA 206.17 ECC .29829 INC .7754 Vl 30.280

LOP 206.90 VF 21.312 GAP 14.65 AZP 90.32 TAL 22.00 TAp 136.68 RCA 144.67 APO 267.67 V2 22.897

6P 3.85 ZAL 50.27 ZAP 163.69 ET$ 165.07 ZM[ 136.34 ETE 8.94 ZAC 93.91 ETC 255.83 CLP 164.34

OLA 19.29 RAL 146.32 MAD 6367.9 V(L 12.011 PTH 2.14 VHP 7.305 DpA .10 RAp 192.58 ECC 1.3767

L-I TIME INJ LAY IMJ LONG INJ RT A$C INJ AZMTH IMJ TIN[ PO CST TIM IHJ E LAT INJ Z LONG

2695.37 -28.31 68.60 17.44 89.32 13 2 14 2295.4 -28.10 80.14

4242.36 1.41 174.34 9.65 61.72 6 49 54 5642.4 -2.39 167.72

2594.44 -29.66 66.66 17.44 90.76 14 30 32 1994.4 -29.45 57.88

4019_34 2:76 157,13 0.69 60,23 7 35 32 34|6°5 -1.20 !50.60

2299.93 -33.90 44.07 17.22 94.64 15 39 43 1700.0 -32.89 34.98

3693.79 6.21 144.94 6.76 56.32 6 35 41 3285.8 1.74 138.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6367 BAU .5695 $GT 1676.1 SGR 667.7 SG3 346.1 ST 193.5 SR 638.1 SS 451.1

tiC3 .1296 FAU .10592 RRT ._96RRF -.2652 RTF -.6217 CRT -.1620 CRS .8334 CST -.5638

FC3-4.0027 BSP 6173 Sr_ 1991.4 R23 -.0522 R13 -.8236 LSA 758.2 MSA 257.8 SSA 82.3

6C3 1.6612 FSP 1025 SG! 1803.2 SG2 647.4 THA 5.30 EL1 638.9 EL2 190.7 ALF 93.09

LAUNCH DATE DEC 24 1964 FLIGHT TIME 162.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC C._NIC

RL 147.13 LAL -.00 LOL 92.22 VL

RP 239.38 LAP .69 L_ 207.85 V1P

MC 171_1T4 GL. 3.35 GP 3.97 ZN.

PLAN(TOC(N_|C CONIC

C3 22.632 _ 4.757

LNCH AZMTH LNCH TIME

90.00 12 0 1

90.00 5 36 57

100.00 13 41 32

100.00 6 46 7

110.00 15 16 1

110.00 7 26 T

OIFFERENT|AL C_III_CTI_8

104[ .0275 TRA -.4457 TC3 1.8697 BAU .5764

ROE -.52T5 li_A -.llTl RE3 .1440 FAU .11049

FDE .5452 FRA -.9736 FC3-4.2263 BSP 6261

BOE .5283 lIRA .4609 0C3 !.905| FSP 1087

DISTANCE 376.075 EARTH TO MARS

33.995 GAL 5.09 AZL 89.23 HCA 115.62 SMA 204.71 ECC .29384 INC .7300 vl 30.280

21.438 GAP 14.06 AZP 90.32 TAL 22.66 TAp 138.28 RCA 144.55 APO 264.86 V2 22.928

49.29 ZAP 163.09 [78 165.33 ZNE 156.92 EYE 9.64 ZAC 94.06 ETC 25'5.82 CLP 163.55

DLA 19.46 RAL 149.50 RAD 6567.9 V(L 12.000 PTH 2.14 VHp 7.319 DpA .15 RAp 192.57 ECC 1.3725

L-I TIME INJ LAT |NJ LONG INJ RT A$C |NJ AZllATH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

26'851.36 -28.31 89.10 18.27 89.17 12 56 21 2299.6 -28.12 80.44

4232.73 1.10 173.61 8,31 61.70 6 47 29 3632.7 -2.70 167.18

2598.03 -29.09 98.92 16.28 90.64 14 24 50 1998.0 -29.48 58.14

40011.30 2.48 156.63 7.74 60.20 7 32 57 3409.5 -1.51 150.11

2302.40 -33.92 44.26 13.06 94.33 13 54 23 1702.4 -32.92 33.16

3677.69 3.91 144.32 5.61 36.27 8 32 45 3277.9 1.44 138.29

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1893.3 SGR 667.Q $63 365.1 ST 182.2 SR 636.9 $S 472.3

RRT .2466RRF -.2642 RTF -.8234 CRY -.1133 CRS .8439 CST -.3328

$68 2009.3 R25 -.0538 R13 -.6277 LSA 766.4 MSA 260.7 SSA 82.3

SG1 1903.4 SG2 643.6 THA 3.G0 EL1 637.3 EL2 181.0 ALF 92.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE DEC 24 1964 PLIGHT TIME 164.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CQN]C

RL 147.13 LAL -.OO

RP 239.26 LAP .85

RC 173.488 GL 5.18

PLANETOCENTRIC CONIC

C3 22.405 VHL 4.733

LNCH AZMTH LNCH TIME

90.00 12 2 23

90.00 S 34 $5

100.00 13 36 3

100.00 G 43 36

110.00 15 10 52

110.00 7 25 16

OIFFERENTIAL CCRRECTIONS

TOE .0183 TRA -.4180

ROE -.5239 RRA -.1082

FOE .5753 FRA -.9700

802 .5243 9RA .4318

DISTANCE 379.368 EARTH TO MARS

LOt. 92.22 VL 33.931 GAL 5.17 AZL 69.28 HCA 116.57 SMA 203.33 ECC .28965 INC .7243 vl 30.280

LOP 208.79 VP 21.370 GAP 13.48 AZP 90.32 TAL 23.31 TAP 139.87 RCA 144.44 APO 262.23 V2 22.939

GP 4.10 ZAL 48.34 ZAP 182.27 ETS 165.56 Z_M[ 157.53 ETE 10.40 ZAC 94.22 ETC 255.82 CLP 162.73

OLA 19.61 RAL 144.49 RAD 6567.9 VEL 11.991 PTH 2.14 VHP 7.137 OpA .22 RAp 192.74 ECC 1.3687

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2903.21 -28.30 89.37 15.14 89.03 12 50 46 2303.2 -28.14 60.71

4224.18 .82 173.33 7.41 61.69 6 45 O 3624.2 -2.97 166.70

2601.13 -29.69 67.16 15.15 90.52 14 19 25 2001.1 -29.50 58.37

4001.50 2.21 156.19 6.64 60.18 7 50 17 3401.5 -1.78 149.67

2304.50 -33.93 44.42 14.94 94.43 15 49 17 1704.5 -32.94 35.32

3870.89 5.64 144.15 4.50 56.23 8 29 47 3270.9 1.17 137.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 1.9386 BAU .5826 SET 1912.4 S_ 666.5 $63 384.8 ST 171.7 9R 635.6 SS 493.6

RE3 .1590 FAU .11533 RRT .2642 RRF -.3043 RTF -.8286 CRT -.0652 CRS .8385 CST -.5002

FC3-4.4583 BSP 6333 SEE 2025.2 RE3 -.0598 R13 -.8312 LSA 774.9 MSA 264.4 SSA 82.0

DC3 1.9451 FSP 1153 561 1921.5 SG2 639.7 THA 5.92 EL1 635.7 EL2 171.3 ALF 91.09

LAUNCH DATE DEC 24 1964 FLIGHT TIME 166.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 238.95 LAp .62

RC 175.790 GL 5.00

PLANETOCENTRIC CONIC

C3 22.203 VHL 4.712

LNCH AZMTH LNCM TIME

90.00 11 57 4

90.00 5 32 8

100.00 13 30 54

100.00 6 40 59

110.00 15 6 O

110.00 7 22 23

DIFFERENTIAL C_RECTIONS

TOE .0103 TRA -.3913

ROE -.5205 RRA -.0990

FOE .6053 FRA-1.0699

80E .5206 BRA .4036

DISTANCE 382.698 EARTH TO MARS

LOL 92.22 VL 33.870 GAL 5.23 AZi. 89.30 HCA 117.32 SMA 202.04 ECC .285T0 INC .6980 vl 30.280

LOP 209.74 VP 21.306 GAP 12.91 AZP 90.32 TAL 23.94 TAp 141.46 RCA 144.32 APO 259.77 V2 22.991

GP 4.24 ZAL 47.42 ZAP 161.43 (TS 155.77 ZAE 138.17 ETE 11.24 ZAC 94.38 ETC 255.81 CLP 161.90

DLA 19.74 RAt. 143.52 RAD 6567.9 VEL 1t.983 PTH 2.14 VHP 6.961DPA .30 RAp 192.91ECC 1.3654

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2906.29 -28.30 89.60 14.05 86.92 12 45 31 2306.3 -28.15 80.93

4216.70 .58 172.91 6.34 61.69 6 42 25 3616.7 -3.21 166.28

2603.73 -29.$9 67.35 14.06 90.42 14 14 18 2003.7 -29.51 58.56

3994.50 1.97 155.81 3.57 60.17 7 47 34 3394.5 -2.02 149.28

2308.22 -33,94 44.55 13.86 94.36 15 44 26 1706.2 -32.96 35.45

3864.77 5.41 143.83 3.43 56.20 8 26 48 3264.8 .94 137.61

MID-COURSE EXI[CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9744 SAU .5884 SA;T 1928.1 SGIR 686.3 SG3 405.6 ST 162.1 SIq 634.0 88 514.4

RC3 .1749 FAU .12044 RRT .2926 RRF -.3256 RTF -.8315 CRT -.0176 CRS .8310 CST -.4665

FC3-4.6661 9SP 6415 _ 2040.0 R23 -.0643 R13 -.8344 LSA 783.6 MSA 288.8 8SA 81.4

8C3 1.9821FSP 1223 SGI 1938.4 $G2 635.7 THA 6.26 EL1 634.0 EL2 162.1 ALF 90.28

LAUNCH DATE DEC 24 1964 PLIGHT TIME 168.00 ARRIVAL DATE JUN IO 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 92.22 VL

RP 238.63 LAP .59 LOP 210.69 VP

RC 178.086 GL 4.62 GP 4.39 ZAL

PLANETOCEMTRIC CONIC

C3 22.024 VNL 4.693

LNCH AZMTH LNCH 71ME

90.00 11 52 6

90.00 5 29 34

100.00 13 26 3

100.00 6 38 18

110.00 15 1 23

110.00 7 19 27

DIFFERENTIAL CC]RRECTION8

TOE .0090 TRA -.3567 TC3 2.0178 BAU .5968

ROE -.5171 RRA -.0894 RC3 .1918 FAU .12588

FOE .6354 FRA-t.1775 FC3-4.9475 DSP 6332

BDE .5171 9RA .3697 9C3 2.0269 FSP 1294

DISTANCE 386.063 EARTH TO MARS

33.811GAL 5.33 AZL 89.33 HCA 118.47 SMA 200.83 ECC .26198 INC .6712 vl 30.280

21.249 GAP 12.35 AZP 90.32 TAL 24.57 TAp 143.03 RCA 144.20 Apo 257.47 v2 23.024

46.53 ZAP 160.57 ETS 165.97 ZAE 156.84 ETE 12.17 ZAC 94.54 ETC 255.01CLP 161.06

OLA 19.65 RAL 142.58 RAD 6567.9 VEL 11.975 PTH 2.13 VHP 6.789 DpA .38 RAp 193.06 ECC 1.3625

L-I TIME INJ LAX INJ LONG INJ RT ASC |NJ AZNTH 1NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2908.80 -28.29 89.76 13.00 88.83 12 40 35 2306.8 -28.16 81.12

4210.27 .37 172.55 5.32 61.69 6 39 44 3610.3 -3.42 165.92

2605.83 -29.89 67.50 13.01 90.34 14 9 29 2005.8 -29.32 58.72

3988.47 1.77 155.47 4.54 60.15 7 44 46 3388.5 -2.22 148.95

2307.57 -33.95 44.66 12.82 94.29 15 39 51 1707.6 -32.98 35.55

3859.50 5.21 143,55 2.40 56.17 8 23 47 3259.5 .73 137.33

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SET 1950.3 SGR 666.6 SG3 427.7 ST 151.2 SR 632.3 SS 534.9

RRT .2965 RRF -.3480 RTF -.6364 CRT -.0188 CRS .8231CST -.4693

SGB 2061.1 fl23 -.0723 R13 -.8396 LSA 792.5 MSA 272.2 SSA 80.9

SG1 1961.6 SG2 632.6 THA 6.50 EL1 632.3 EL2 151.2 ALF 90.27

LAUNCH DATE DEC 24 1964 PLIGHT TIME 170.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOt. 92.22 VL

RP 238.31 LAP .58 LOP 211.64 VP

RC 180.373 GL 4.63 GP 4.54 ZAL

PLANETOCENTRIC CONIC

C3 21.864 VHL 4.676

LNCH AZMTH LNCM T|ME

90.00 11 47 28

90.00 5 26 54

100.00 13 21 32

100.00 6 35 32

110.00 14 57 4

110.00 7 16 30

DIFFERENTIAL CCRRECTIOeA8

TOE -.0028 TRA -.5392 TC3 2.0368 BAU .5_85

ROE -.5138 RRA -.0796 RC3 .2097 FAU .13147

FOE .6671 FRA-I.2892 FC3-5.2059 DSP 6532

BOE .3138 6RA .3484 6C3 2.0476 FSP 1374

DISTANCE 389.459 EARTH TO MARS

33.756 GAL 5.41 AZL 69.36 HCA 119.42 SltAA 199.70 ECC .2T848 1NC .6437 vl 30.280

21.196 GAP 11.79 AZP 90.32 TAt. 25.18 TAP 144.60 RCA 144.09 APO 235.31 V2 23.036

45.87 ZAP 159.70 ETS 166.14 ZAE 139.53 (T( 13.20 ZAC 94.71 (TC 253.80 CLP 160.19

DLA 19.93 RAL 141.66 RAO 6567.9 VEL 11.968 PTH 2.13 VHP 6.623 DpA .49 RAp 193.20 ECC 1.3598

L-I TIME INJ LAT INJ I.CIAG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2910.86 -28.29 89.91 11.98 88.76 12 35 59 2310.7 -28.16 81.25

4204.89 .20 172.25 4.33 61.68 6 36 39 3604.9 -3.59 165.62

2607.35 -29.89 67.$2 12.00 90.28 14 4 59 2007.4 -29.53 58.83

3983.43 1.59 155.20 3.33 60.13 7 41 55 3383.4 -2.39 148.68

2308.48 -33.95 44.73 11.81 94.23 15 35 32 1708.5 -32.99 35.62

3855.06 5.04 143.32 1.40 56.15 8 20 45 3255.1 .56 137.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 1955.4 SGR 667.5 SG3 450.6 ST 144.5 SR 630.4 SS 555.6

RRT .3230 RRF -.3720 RTF -.8368 CRT .0729 CRS .8162 CST -.3968

SGB 2086.2 R23 -.0746 R13 -.8404 LSA 801.8 MSA 279.2 SSA 79.6

SG1 1968.6 862 627.5 THA 7.01 ELI 630.5 EL2 144.1 ALP 88.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 24 1964

HELIOCENTRIC C(_41C

RL 147.13 LAL -.00

RP 23T. 96 LAp .SS

RE 182.631 GL 4.44

ffLAtt(yOCENTR| C CQI41C

C3 21.?22 VNL 4.$61

L_H AZMTH LNCH TIM(

90.O0 tl 43 11

90.00 $ 24 8

100.00 13 11 20

100.00 S 32 41

110.00 14 53 0

110.00 T 13 30

FLIGHT TIME 172.00 ARRIVAL DATE JUN 14 1965

LOt. 92.22 VL

LOP 212.60 Vp

&p 4.69 ZAL

DISTANCE 392.885 EARTH TO MARS

33.703 GAL 5.48 AZL 89.38 HCA 120.37 SMA 196.64 ECC .27518 INC .6158 vl 30.280

21.148 GAP 1t.24 AZP 90.31 TAL 25.77 TAP 146.15 RCA 143.98 APO 255.30 VZ 23.089

44.$5 ZAP 138.$0 ETS 166.30 ZA( 160.25 ETE 14.35 ZAC 94.88 ETC 255.80 CLP 159.30

DLA 20.00 RAL 140.78 RAO 6567.g VI[L 11.963 PTH 2.13 VHP 6.460 DpA .60 RAP 193.33 ECC 1.3S75

L-I TIM( INJ LAT INJ LONG ZNJ RT A$C INJ AZRTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

2911.91 -29.29 90.01 11.00 68.71 12 31 43 2311.9 -28.17 81.34

4200.51 .06 172.01 3.37 61.68 6 34 9 3600,5 -3.73 165.37

2608.34 -29.89 67.69 11.02 90.24 14 0 48 2008.5 -29.54 58.90

3979.$1 1.43 134.97 Z.59 60.14 7 39 0 3379.S -2.53 146.43

2509.00 -33.93 44.77 10.83 94.23 15 31 29 1709.0 -32.99 35.$6

3951.42 4.91 143.13 .44 56.13 8 17 41 3251.4 .42 136.91

DIFFERENTIAL CCRRECTIONS MID-COURSlE EX2CUT|ON ACCURACY oRBIT DETERMINATION ACCURACY

TDE -.D084 TRA -.3151TCS 2.0610 BAU .6022 SGT 19G5.0 SGt 669.1SG3 474.5 ST 136.8 SR 628.3 SS 576.6

ROE -.3106 NRA -.0694 RC$ .2286 FAU .13733 RRT .3446 _ -._)72 RTF -.8388 CRT .1193 CRS .8094 CST -.3576

FOE .69t)1FRA-1.4076 FCS-5.4736 BSAP 6687 _ 2076.7 RE3 -.0809 RI3 -.8428 LSA 811.6 MSA 284.8 SSA ?8.4

BOE .SLOT BRA .3227 BC3 2.0737 FSP 1456 $61 1980.0 S_2 623.3 THA 7.44 ELI 628.6 EL2 153.8 ALF 88.44

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 174.00

HELIOCENTRIC CQMIC OISTANCE _)6.341 EARTH TO MARS

RL 14?.13 LAL -.00 LOL 92.22 VL 33.653 GAL $.5S AZL 99.41 _ 121.33 $i4A 197.63 ECC .27207 INC .5671 Vl 30.280

RIP 23?.63 LAP .30 LOP 213.36 VP 21.104 GAP 10.70 AZP 90.31TAL 26.35 TAP 147.68 RCA 143.86 APO 251.40 V2 23.123

Re 164.919 T_. 4.24 r,4p 4.8G ZkL 44.06 ZAP 157.86 (TS 166.45 ZAE 161.00 ETE 15.63 zAC 95.05 ETC 255.79 CLP 158.39

pLANETOC(NTRIC CONIC

CS 21.5R7 VHL 4.647 DLA 20.05 RAL 139.92 RAO 6567.9 VEL 11.937 pTH 2.13 VHP 6.302 DpA .?S RAP 193.44 ECC 1.3554

Lk_H AZMTH LMCH TIM( L-I TIME |N_ LAT |Hi tONG |M_ RT A_ |MJ A_4TH |NJ TIM( PO C$T TIM |Hi 2 LAT INJ 2 LOIAG

90.00 11 $9 14 2912.52 -26.29 90.03 10.06 88.69 12 27 47 2512.5 -28.17 81.39

90.00 3 21 17 419T,11 -.03 171.82 2.43 61.68 6 31 14 3597.1 -3.64 165.18

100.00 13 13 26 2608.71 -29.99 67.72 10.06 90.22 t3 3& 55 2006.6 -29.54 56.94

100.00 6 29 46 3976.10 1.35 154.60 1.67 60.14 7 36 2 3376.1 -2.64 148.27

110.00 14 49 IS 2309.011 -33.95 44.78 9.09 94.22 15 27 43 1709.1 -33.00 55.67

110.00 7 10 28 3848.55 4.80 142.98 359.52 56.11 8 14 36 3249.3 .51 IS6.76

DIFFERENTIAL C(:RflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( -.0126 TRA -.2916 TC3 2.0832 BAU .60§9 S4_T 1973.8 SSR 671.4 $4_3 499.9 ST 129.6 SR 626.1 SS 397.0

ROE -.5074 lIRA -.0567 RC3 .2467 FAU .14357 RRT .3674 RRF -.4235 RTF -.6407 CRT .1371CflS .6023 CST -.3242

FOE .?SOT FRA-I.SS39 FC5-3.7350 BSP 6626 ST_ 20414.9 R23 -.0870 R13 -.6492 LSA 821.4 MSA 290.7 sSA 77.2

BOG .5076 BRA .2973 BC3 2.0960 FSP t542 SGI 1990.8 $62 619.1 ?HA 7.89 ELI 626,4 EL2 127.9 ALF 88,06

ARRIVAL DATE JUN 16 1965

LAtN4CH DATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.1S LAb -.00

KP Z37.31 L4P .4?

RC 197.176 GL 4.03

PLkNETOCEMTRIE CONlC

C3 _1.467 VHL 4.633

LNCN AZMTH LNCH TIME

90.00 11 33 37

90.00 3 |8 19

100.00 13 S 31

!00.00 S 23 43

110.00 14 43 42

110.00 T 7 24

FLIGHT TIM( 176.00 ARRIVAL DATE JUN 19 1965

DISTANCE 399.823 EARTH TO MARS

LOL 92.22 VL 33.S03 GAL 5.61 AZL 89.44 HCA 122o29 SMA 196.69 ECC .26913 INC .5579 vl 30.260

bOP 214.32 VP 21.033 GAP 10.16 AZP 90.30 TAL 26.92 TAP 149.21 RCA 145.75 APO 249.63 V2 23.157

GP 5.03 ZAL 43.30 ZAP 153.94 ETS 168.58 ZAI[ 161.76 ETE 17.08 zAC 95.23 ETC 235.79 CLP 157.46

OLA 20.06 RkL 139.10 RAD 6567.9 ¥EL 11.933 pTH 2.13 VHP 6.149 DPA .86 RAP 193.34 ECC 1.3536

L-I TIME INJ LA7 INJ LONG |NJ RT ASC INJ AZMTH INJ T|M( PO CST TIM |NJ 2 LAT INJ Z LONG

2912.30 -26.29 90.05 9.13 86.69 12 24 10 2312.3 -26.11 81.39

4134.SS -.13 171.66 1.56 61.66 8 26 14 3394.7 -3.92 163.05

2608.63 -29.69 67,71 9.17 90.23 13 33 20 2008.6 -29.54 58.93

3973.76 1.27 154.87 .78 60.13 7 33 D 3373.8 -2.72 148.25

2308.74 -33.95 44.73 8.98 94.24 13 24 11 1?08.7 -32.99 33.64

$646.42 4.72 142.86 338.63 56.10 8 11 31 3246.4 .23 136.63

DIFFERENTIAL CORRECTIONS

TOE -.0063 TRA -.2621 TC3 2.1130 BAU .6123

ROE -.5042 _A -.0474 RC3 .2703 FAU .13022

FOE .7392 FRA-1.6697 FCS-4.0323 BSlP

BOG .5042 mIRA .2664 BC3 2.1322 FSP

LAUNCH DATE DEC 24 1964

_EL1OCENTRIC CONIC

RL 147.13 LAL -.OO LOL 92.22 VL 33.539 GAL 3.67 AZL 09.47 HCA 123.26 SMA 195.81 (CC .26639 [NC .5279

RP 236.96 LAP .44 LOP 215.48 VP 21.031 GAP 9.63 AZP 90,29 TAL 27.46 TAP 130.72 RCA 143.65 APO 247.97

RC 189.421 74. S.82 GP 3.21 ZAL 42.37 ZAP 135.97 ET9 166.71 2NE 162.35 ETE 18.71 ZAC 93.41ETC 255.79

PLAM(TOCENTRIC CONIC

C3 21.389 VHL 4.623 OLA 20.08 RAL 138.31RAO 6567.9 VEL 11.949 pTH 2.13 VHp 8.000 DPA 1.04 RAp 193.63

LNCH AZI4TH LNCH TIM( L-I TIM( IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO_ST TIM INJ 2 bAY

90.00 11 32 21 2911.79 -28.29 90.00 8.28 88.72 12 20 53 2311.8 -28.17

90.00 5 15 16 4193.17 -.18 171.60 .7| 61.68 6 25 9 3393.2 -3.97

100.00 13 6 36 2607.88 -29.89 67.66 8._0 90.26 13 30 4 2007.9 -29.34

100.00 6 23 42 3972,30 1.22 134.59 339.93 60.13 7 29 33 3372.S °2.77

110.00 14 42 29 2307.92 -$3.93 44.69 0.11 94.28 15 20 37 1707.9 -32.98

110.00 7 4 19 $845.02 4.66 142.79 357,78 36.10 8 8 24 3245.0 .18

DIFFERENTIAL CORRECTIONS

TOE -.0163 TWA -.2496 TCS 2.1132 6AU .6100

ROE -.3011RRA -.0339 RC3 .2927 FAU .13688

FDE .7935 FRA-1.806e FCS-6.3499 B_P 6707

BIDE .5015 ORA .2521BC3 2.1334 FSP 172T

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 1991.0 _ 674.6 SG3 526.9 ST 1t9.5 SR 625.5 SS 615.7

RflT .3667RRF -.4906 RTF -.6443 CRT .1177 CRS .7938 CST -.3516

6465 SGB 2102.1 R23 -.0969 R13 -.6496 LSA 830.0 MSA 293.6 SSA 76.3

1626 SGI 2009.8 _fZ 6t6.3 ?HA 6.23 EL1 623.7 EL2 118.6 ALF 88.66

FLIGHT TIME 178.00 ARRIVAL DATE JUN 20 1963

DISTANCE 403.330 EARTH TO MARS

vl

V2

CLP

MID-COURSE EXECUTION ACCURACY

SGT 1982.3 sr_ 679.0 SG3 334.2

RRT .4133RRF -.4793 RTF -.6430

SG8 2093.3 R23 -.1015 R13 -.8488

S_t 2004.36r92 610.9 ?HA 8.93

30,280

23.191

156.51

ECC 1.3320

INJ 2 LONG

81.33

164.96

58.87

143.07

35.58

136.58

ORBIT DETERMINATION ACCURACY

ST 117.1 SiR 621.1 SS 636.7

CRT .2214 CRS .7886 CST -.2623

LSA 841.2 MSA 302.8 SSA 74.6

ELI 621.6 EL2 114.1 ALF 87.53
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 24 1964 FLIGHT TIME 180.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 238.64 LAP .41

RC 191.855 ;L 3.60

PLANETOCENTRIC CONIC

C3 21.302 VHL 4.615

LNCH AZNTH LNCH TIME

go.o0 11 2g 25

90.00 5 12 8

100.00 13 3 39

100.00 8 20 35

110.00 14 39 30

110.00 7 1 13

DIFFERENTIAL C_RRECTIO(M8

TOE -.0197 TflA -.2302

ROE -.4980 RRA -.0237

FOE .8253 FRA-l.9547

BOE .4984 BRA .2314

LOL 92.22 VL

LOP 216.45 YP

GP 5.40 ZAL

DISTANCE 406.862 EARTH TO MARS

33.516 GAL 5.73 AZL 69.50 HCA 124.22 SNA 194.98 ECC .28380 INC .4971 vl 30.280

21.000 GAP g.11 AZP 90.28 TAL 27.99 TAp 152.22 RCA 143.54 Apo 246.41 V2 23.226

41.88 ZAP 154.98 ETS 166.82 ZAE 163.35 ETE 20.57 ZAC 95.59 ETC 255.78 CLP 155.54

OLA 20.08 RAL 137.55 R_D 8557.9 VEL 11.945 PTH 2.13 VHP 5.855 DpA 1.21 RAP 193.70 ECC 1.3506

L-I TIN[ INJ LAT INJ LONG INJ R7 ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2910.44 -28.29 89.90 7.44 86.77 12 17 55 2310.4 -28.16 81.24

4192.56 -.20 171.57 359.88 61.68 6 22 0 3592.6 -3.99 164.93

280S.57 -29.89 67.56 7.45 90.31 13 47 6 2006.8 -29.53 58.77

3971.66 1.20 154.55 359.10 30.13 7 26 46 3371.7 -2.79 148.03

2306.68 -33.94 44.59 7.26 94.33 15 17 57 1706.7 -32.97 35.49

3644.32 4.64 142.75 356.96 56.09 8 5 17 3244.3 .15 136.54

HID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC3 2.1226 BAU .6112 SGT 1982.9 SGR 684.6 SG3 583.3 ST 111.3 SR 618.4 SS 656.5

RC3 .3166 FAU .16399 RRT .4400 RRF -.5086 RTF -.8436 CRT .2395 CRS .7822 CST -.2413

FC3-6.6646 BSP 6718 SG8 2097.8 R23 -.1101 R13 -.8503 LSA 851.6 MSA 308.6 SSA 73.4

BC3 2.1460 FSP 1826 SG$ 2008.0 862 607.0 THA 9.51 EL1 619.0 ELI 107.9 ALF 87.45

LAUNCH DATE DEC 24 1964 FLIGHT TIME t82.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CCNIC

RL 147.15 LAL -.00 LOt. 92.22 VL

RP 236.29 LAp .38 LOP 217.42 VP

RC 193.877 GL 3.37 G4" 5.60 ZAL

PLAN(TOCENTRIC CONIC

C3 21.225 VHL 4.607

LNCH AZMTH LNCH TIME

90.00 11 26 48

90.00 5 6 54

100.00 13 1 0

100.00 6 17 23

110.00 14 36 48

110.00 8 58 5

OIFFERENTIAL CCRRECTION6

TOE -.0201 TRA -.2127 TC3 2.1278 BAU .6115

ROE -.4949 RRA -.0109 RC3 .3420 FAU .17142

FD( .8570 FRA-2.1096 FC3-8.9917 BSP 6732

BD( .4953 6RA .2130 8C3 2.1551 FSP $932

DISTANCE 410.416 EARTH TO MARS

33.475 GAL 5.79 AZI. 89.53 HCA 125.19 SlAA 194.19 ECC .26136 INC .4656 vl 30.280

20.974 GAp 8.60 AZlP 90.27 TAL 28.50 TAp 153.70 RCA 143.44 APO 244.95 V2 23.261

41.22 ZAP 153.97 ETS 166.93 ZA( 164.16 ETE 22.69 ZAC 95.78 ETC 255.78 CLP 154.34

OLA 20.05 RAt. 136.82 RAO 6567.9 VEL 15.942 PTH 2.13 VHP 5.714 OpA 1.41 RAp 193.76 (CC 1.3493

L-I TIME INJ LAT |NJ lONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

2908.43 -28.30 89.75 6.63 88.84 12 15 17 2308.4 -28.16 81.09

4192.82 -.19 171.58 359.09 61.68 6 18 47 3592.8 -3.98 164.94

2604.67 -29.89 67.42 6.64 90.38 13 44 25 2004.7 -29.52 58.63

3971.82 1.20 $54.56 358.31 60.13 7 23 35 3371.8 -2.78 148.04

2304.97 -33.93 44.46 6.44 94.41 15 15 13 1705.0 -32.95 35.36

3844.29 4.64 142.75 356.$7 56.09 8 2 9 3244.3 .15 136.34

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1980.8 9GR 691.6 SG3 613.6 ST 105.9 SR 615.5 SS 676.1

RRT .4652 RRF -.5387 RTF -.8438 CRT .2505 CRS .7760 CST -.2256

SGB 2098.1 R23 -.1195 R13 -.8515 LSA 862.1 MSA 314.1 SSA 72.1

SG$ 2009.4 SG2 603.5 THA 10.15 ELl 616.1 EL2 102.5 ALF 87.46

LAUNCH DATE DEC 24 lg64 PLIGHT TIME 184.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC

RL 14T.13 LAL -.00

RP 235.94 LAp .35

RC 196.086 GL 3.13

PLANETOCENTRIC CONIC

C3 21.157 VHL 4.600

LNCH AZNTH LNCH TIME

90.00 11 24 31

90.00 5 5 55

100.00 12 56 40

100.00 8 $4 7

110.00 14 34 21

110.00 8 54 55

DISTANCE 413.992 EARTH TO MARS

LOt. 92.22 VL 33.436 GAL 5.85 AZL 89.57 HCA 126.17 SMA 193.46 ECC .25907 INC .4332 vl 30.280

LOP 218.39 VP 20.951 GAP 8.10 AZP 90.28 7AL 29.00 TAp 155.17 RCA 143.34 APO 243.57 V2 23.297

GP 5.81 ZAL 40.58 ZAP 152.93 ETS 167.03 ZAE 164.98 ETE 25.14 ZAC 95.97 ETC 255.77 CLP 153.51

OLA 20.00 RAL 136.11 RAO 6567.9 VEL 11.939 PTM 2.12 VHP 5.577 OPA 1.62 RAp 193.79 ECC 1.3482

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2905.77 -28.30 8g.56 5.85 88.94 12 12 57 2305.8 -28.15 80.89

4593.94 -.16 171.64 358.33 61.68 6 15 29 3593.9 -3.94 165.01

2602.18 -29.89 67.23 5.86 90.48 13 42 2 2002.2 -29.50 58.45

3972.76 1.23 154.61 357.55 60.13 7 20 20 3372.8 -2.75 148.09

2302.80 -33.92 44.29 5.65 94.51 15 12 44 1702.8 -32.92 35.19

3844.90 4.66 142.79 355.42 56.$0 7 59 0 3244.9 .18 136.57

DIFFERENTIAL CORRECTIONS

TOE -.0178 TRA -.1952 TC3 2.1311 6AU .5118

ROE -.4918 RRA .0027 RC3 .3690 FAU .17922

FOE .8868 FRA-2.2746 FCS-7.3335 BSP 6697

00E .4919 8RA .1952 6C3 2.1628 FSP 2040

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

6GT 1977.6 9GR 700.2 863 645.5 ST 99.9 SR 612.4 SS 694.7

RRT .4898 RRF -.5691 RTF -.8440 CRT .2301 CRS .7692 CST -.2352

SG8 2097.9 R23 -.1302 R13 -.8528 LSA 872.0 MSA 319.6 SSA 71.0

SG1 2010.$ 902 600.6 THA 10.81 EL1 612.9 ELI 97.1 ALF 87.80

LAUNCH DATE DEC 24 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 28 1965

DISTANCE 417.590 EARTH TO MARS

LOL 92.22 VL 33.399 GAL 5.90 AZL 89.60 HCA 127.14 SMA 192.76 ECC .25690 INC .3998 Vl 30.280

LOP 219.37 VP 20.932 GAP 7.60 AZP 90.24 TAL 29.48 TAp 156.62 RCA 143.24 APO 242.28 V2 23.333

GP 6.03 ZAL 39.98 ZAP 151.86 ET9 167.12 7AE 165.80 ETE 27.98 ZAC 96.17 ETC 255.77 CLP 152.46

HELIOCENTRIC CONIC

RL 147.$S LAL -.00

RP 285.59 LAp .32

RC 198.280 6L 2.89

PLAN(TOCENTRIC CONIC

C3 21.097 VHL 4.593

LNCH AZMTH LNCH TIM(

90.00 $1 22 32

90.00 5 2 11

100.00 12 56 $7

100.00 6 10 48

110.00 14 32 10

110.00 6 51 45

DIFFERENTIAL CCRRECTIONS

TOE -.0099 TRA -.1750

ROE -.4880 RRA ,0171

FOE .9114 FRA-2.4510

80E .4881 BRA .1758

OLA $9.94 RAL 135.44 RAD 6567.9 VEL

L-I TIME INJ LAT INJ lONG INJ

2902.46 -28.30

4595.88 -.09

2599.12 -29.89

3974.45 1.29

2300.18 -33.91

3848.15 4.71

TC3 2.1395 BAU .6138

RC3 .3981 FAU .18757

FC3-7.6971 BSP 6543

BC3 2.1762 FSP 2145

11.936 PTH 2.12 VHP 5.445 OpA 1.85 RAP 193.82 ECC 1.3472

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

89.31 5.10 89.06 12 10 55 2302.5 -28.13 80.65

171.75 357.59 61.68 6 12 7 3595.9 -3.88 165.$1

67.01 5.10 90.60 13 39 56 1999.1 -29.48 58.22

$54.70 356.82 60.13 7 17 3 3374.4 -2.69 148.18

44.09 4.89 94.63 15 10 30 1700.2 -32.89 34.99

142.95 354.69 56.10 7 55 51 3246.2 .22 186.63

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1979.1 SGR 710.6 SG3 679.6 ST 92.1 SR 608.9 SS 711.6

RRT .5127 RRF -.5998 RTF -.8451 CRT .$377 CRS .7609 CST -.2968

SGB 2102.8 R23 -.1427 R13 -.8552 LSA 880.7 MSA 324.7 SSA 70.0

SG1 2015.7 SG2 599.0 THA 11.46 EL1 609.1 EL2 91.2 ALF 88.78
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JPL TM 33-t00 EAIqTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 24 1964 PLIGHT TIN( 188.00

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 235.24 LAP .20

RC 200.460 GL 2.$3

PLAHETOCEMTRIC CONIC

C3 21.041 VHL 4.397

LNCH AZMTH LMCH TINE

00.00 11 20 53

90.00 4 39 43

100.00 12 54 32

100.00 S 7 2S

110.00 14 30 14

110.00 S 46 $3

DIFFERENTIAL C(_RECTIOM$

TOE -.0161 TWA -.tTOS

RDE -.4850 RRA .0318

FOE .S4SS FRA-2.S248

BOE .4255 lIRA .1730

LOL 92.22 VL

LOID 220.34 Vp

GP S.27 ZAL

ARRIVAL DATE JUN 30 1965

DISTANCE 421.2_ EARTH TO MARS

33.364 GAL 5.95 AZL 89.63 HCA 128.12 SMA 192.11 ECC .25487 INC .3655 Vl 30.280

20.917 GAP 7.11 AZP 90.23 TAL 29.93 TAp 158.05 RCA 143.15 APO 241.07 VZ 23.369

39.41 ZAP 150.76 ET8 167.21 ZN[ 166.81 (TE 81.27 ZAC 96.37 ETC 255.76 CLP 151.38

LAUNCH DATE DEC 24 1964

DLA 19.86 RAL 134.80 RAD 6567.9 VEL 11.934 PTH 2.12 VHp 5.316 DpA 2.10 RAp 193.82 [CC 1.3463

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH 1NJ TIN[ PO COT TIN INJ 2 LAT INJ 2 LONG

2896.45 -28.31 89.02 4.37 89.21 12 9 12 2298.4 -26.12 00.36

419S.62 -.01 171.90 358.89 61.68 6 8 41 3599.6 -3.79 165.27

2595.42 -29.SS 6S.73 4.38 90.74 13 38 7 1995.4 -29.46 57.95

3R76.89 1.37 154.84 358.12 60.14 7 13 42 3376.9 -2.61 148.32

2297.05 -33.99 43.84 4.15 94.77 15 8 31 1697.1 -32.86 34.76

3848.02 4.78 142.95 354.00 56.11 7 52 41 3249.0 .29 136.73

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TC3 2.1161 BAD .6073 $GT 1954.7 SGR 723.1 SG3 713.2 ST 91.6 SR 606.1 SS 732.3

RC3 .4279 FAU .19573 RRT .5404 RRF -.6306 RTF -.8413 CRT .2026 CR$ .7580 COT -.2467

FCS-S.0830 B9P 8712 Sr_ 2084.1 R23 -.1533 R13 -.8532 LSA 893.7 MOA 329.5 $SA 68.7

RC3 Z.1589 FOP 2Z78 $t11 1997.3 SG2 595.5 THA 12.43 EL1 606.4 (LZ 89.6 ALF 88.21

FLIGHT TIME 190.00 ARRIVAL OAT( JUL 2 1965

H(LI_ENTRIC _IC DISTANCE 424.841 EARTH TO MARS

RL 147.13 LAL -.00 _ 92.22 VL 33.331GAL 5.99 AZL 69.67 HCA 129.10 SMA 191.50 ECC .25295 INC .3301 vl 30.280

tip 234.69 LAP .26 LOP 221.32 VIP 20.905 GAP S.G3 AZP 90.21TAL 30.37 TAp 159.47 RCA 143.06 APO 239.94 V2 23.405

RC 202.SZ3GL 2.$96P S.St ZAL 38.87 zAP 149.64E79 197.29 ZAE 167.39 ST[ 35.11ZAC 96.58 ETC 255.76 CLP 150.28

PLM¢(TO((MTRIC CONIC

C3 20.092 VHIL 4.362 DLA 19.76 RAL 134.16 RAID 6367.9 VI[L 11.932 pTH 2.12 VHP 5.192 DPA 2.37 RAP 193.81 (CC 1.3455

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LGNG XNJ RT ASC INJ AZMTH 1NJ TIM( PO COT TIN INJ 2 LAT INJ 2 LONG

90.00 11 19 $2 2ORS.SO -28.3| 68.68 3.SO 09.36 12 7 46 2263.8 -28.10 60.02

90.00 4 35 • 4202.14 .21 |72.10 358.20 61.88 S 5 12 3602.1 -3.SO 165.47

100.00 12 53 24 2591.14 -29.88 66.41 3.67 90.91 13 36 33 1991.1 -29.43 57.64

100.00 S 3 53 3980.03 2.46 253.01 335.44 60.14 7 10 19 3380.0 -2.50 148.49

110.00 14 26 36 2293.46 -33.87 43.56 3.43 ,4.94 15 6 46 1693.5 -32.81 34.49

110.00 S 43 ZO 3630.48 4.67 243.08 353.33 56.12 7 49 30 3250.5 .39 166.86

DIFFERENTIAL CCRRECTIGNS MID-COURSE EXI[CUTIQN ACCURACY ORBIT DETERNINATIGN ACCURACY

-.0116 TRA -.1609 TC3 Z.1035 BAU .6043 SGT 1939.4 S4;R 737.R SG3 749.2 ST 97.6 Sit 602.7 Ss 750.5

RD( -.4016 lIRA .0477 tiC3 .4602 FAU .20452 RRT ._dS45 _ -._21RTF -.6394 CRT .1557 CR9 .7526 COT -.2761

FOE .9754 FRA-2.8183 FC3-S.4346 BOP 6685 S_ 2073.0 R23 -.2670 RI3 -.8333 LSA 904.5 NSA 333.8 SSA 67.7

ROE .4817 BRA .1676 BC3 2.1332 FOP 2405 SG1 1988.1SGZ 394.2 THA 13.33 ELI 602.9 EL2 86.5 ALF 88.68

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 192.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 234.53 LAp .22

RC 204.770 GL 2.13

PLANET(_ENTRIC CONIC

C3 20.647 VHL 4.577

LNCH AZI4TH LNCM TIN(

90.00 11 18 30

90.00 4 51 31

100.00 12 52 13

100.00 6 0 29

110.00 14 27 6

110.00 6 42 5

DISTANCE 428.495 EARTH TO MARS

LOt. 92.22 VL 33.300 GAL 6.04 AZL 89.71 HCA 130.08 SMA 190.92 ECC .25115 INC .2938 vl 30.280

LOP 222.31 VP 20.896 GAP 6.16 AZP 90.19 TAL 30.79 TAp 160.87 RCA 142.97 APO 238.87 V2 23.442

GP G.7G ZAL 36.36 ZAP 148.48 ETS 167.38 ZAJ[ 168.13 ETE 39.61 ZAC 96.60 ETC 255.75 CLP 149.14

DLA 19.65 RAL 133.39 flAO 6367.9 VEL 11.930 PTH 2.12 VHP 5.071 DpA 2.67 RAP 193.78 ECC 1.3447

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO COT TIN INJ 2 LAT INJ Z LONG

2888.49 -28.31 88.29 3.00 89.57 12 6 38 2288.5 -28.07 79.64

4206.42 .25 172.34 355.55 61.88 6 I 30 3606.4 -3.54 165.71

2586.27 -29.87 66.06 Z.S9 91.10 13 35 19 1986.3 -29.40 57.26

3983.89 1.61 135.22 354.79 60.15 7 6 53 3383.9 --2.37 i48.70

2289.38 -33.84 43.23 2.74 95.12 15 5 16 1689.4 -32.76 34.18

3853.52 4.99 143.24 352.69 36.14 7 46 18 3253.5 .Sl 137.02

DIFFERENTIAL C_RRECTIONS

TOE -.0067 TRA -.1530 TC3 2.0861 BAU .6004

ROE -.4781 RflA .0S45 RC3 .4943 FAU .21366

FDE 1.0021 FRA-3.0IOS FC3-8.8305 BOP 6639

ODE .4781 BRA .1660 SC3 2.1438 FOP 2535

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1920.3 SGR 755.1 SG3 786.8 ST 84.1 SR 599.2 SS 768.2

RRT .5872 RRF -.6909 RTF -.8367 CRT .0838 CRS .7472 COT -.3313

SGB 2063.5 R23 -.1818 R13 -.8531 LSA 915.2 MSA 337.0 SSA 66.7

SGI 1976.1 SG2 594.0 THA 14.32 ELI 599.2 EL2 83.8 ALP 89.31

LAUNCH DATE DEC 24 1964 PLIGHT TIME 194.00 ARRIVAL DATE JUL 6 1965

HELIOCENTRIC CCNIC

RL 147.13 LAL -.00

RP 234.17 LAP .19

RC 206.900 GL 1.85

PLANETOCENTRIC CONIC

C3 20.905 VHL 4.572

LNCH AZMTH LNCH TIM(

90.00 11 17 44

90.00 4 47 49

100.00 12 51 16

100.00 5 56 55

110,00 14 25 54

110.00 6 $6 49

DIFFERENTIAL CORRECTIONS

TOE .0008 "IRA -.1453 TC3 2.0673 BAU .3965

ROE -.4742 RRA .0824 RC3 .5309 FAU .22323

FOE 1.0250 FRA-3.2194 FC3-9.2433 BS4P 6541

ROE .4742 BRA .1675 0C3 2.1344 FOP 2667

DISTANCE 432.166 EARTH TO MARS

LOt. 92.22 VL 33.270 GAL 8.08 AZL 89.74 HCA 131.07 SMA 190.38 ECC .24945 INC .2561 vl 30.280

LOP 223.29 VP 20.890 GAP 5.69 AZP 90.17 TAL 31.19 TAp 162.26 RCA 142.89 Ap@ 237.67 V2 23.479

GP 7.03 ZAL 37.87 ZAp 147.30 ETO 167.46 ZA( 168.80 ETE 44.83 ZAC 97.02 ETC 255.?3 CLP 147.98

DLA 19.51 RAL 133.03 RAD 6367.8 VEL 11.928 PTH 2.12 VHp 4.954 DpA 2.98 RAp 193.73 ECC 1.3441

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO COT TIM INJ 2 LAT lNJ 2 LONG

2882.32 -28.32 87.86 2.35 89.79 12 5 47 2282.5 -28.05 79.20

4211.45 .41 172.62 354.92 61.69 5 58 0 3611.4 -3.38 165.99

2580.79 -29.87 65.64 2.33 91.32 13 34 19 1980.8 -29.36 36.87

3988.40 1.76 133.47 354.16 60.13 7 3 24 3388.4 -2.22 148.93

2284.92 -33.92 42.90 2.06 93.33 13 3 59 1694.8 -32.71 33.83

3857.14 S.12 143.43 332.07 56.16 7 43 6 3257.1 .64 137.21

MIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1900.4 SGR 775.2 SG3 826.2 ST 81.2 SR 5g5.4 SS ?84.9

RRT .G 0R2 RRF -.7200 RTF -.9368 CRT -.0352 CRS .7413 COT -.4135

SGB 2052.4 R23 -.1979 R13 -.8532 LSA 925.3 MSA 341.5 SSA 65.8

SG1 1964.2 SG2 595.3 THA 15.38 EL1 595.4 EL2 81.2 ALF 90.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 24 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.OO

MP 233.80 LAP .19

RC 209.011GL 1.57

PLANETC_ENTR|C CONIC

C3 20.897 VHL 4.568

LNCH AZNTH LNCH TIME

90.00 11 17 17

80.00 4 44 1

100.00 12 50 40

100.00 5 53 18

110.00 14 24 $7

110.00 8 35 31

DIFFERENTIAL CORRECTIONS

TDE .0055 TRA -.1449

ROE -.4706 RRA .1011

FOE 1.0512 FRA-3.4302

BOE .4706 BRA .1767

DISTANCE 435.853 EARTH TO MARS

LOL g2.22 VL 33.242 GAL 6.11 AZL 89.78 HCA 132.06 SMA 189.87 ECC .24785 INC .2170 vl 30.280

LOP 224.28 VP 20.888 GAP 5.24 AZP 90.15 TAL 31.56 TAp 163.62 RCA 142.81 APO 236.93 V2 23.517

GP 7.31 ZAL 37.42 ZAP 146.08 [TS 167.53 ZAE 169.39 ETE 50.92 ZAE 97.25 [TC 255.75 CLP 146.78

OLA 19.36 RAL 132.50 RAD 6567.8 VEL 11.927 PTH 2.12 VHp 4.842 DpA 3.32 RAp 193.66 ECC 1.3434

L-I TIM( IWJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2875.87 -28.32 87.37 1.72 90.03 12 5 12 2275.9 -28.01 79.72

4217.20 .59 172.94 354.31 61.69 S 54 18 3617.2 -3.20 166.31

2574.70 -29.86 65.19 1.70 91.55 13 33 35 1974.7 -29.32 56.43

3993.61 1.94 155.76 353.56 60.16 6 59 52 3393.6 -2.05 149.24

2279.74 -33.78 42.50 1.41 95.58 15 2 57 1679.7 -32.64 33.45

3861.32 5.28 143.65 351.48 56.18 7 39 52 3261.3 .80 137.43

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0360 9AU .5898 SGT 1870.1SGR 798.1SG3 866.2 ST 80.8 SR 591.9 89 802.5

RC3 .5893 FAU .23298 RRT .6281 RRF -.7479 RTF -.8288 CRT -.1155 CRS .7377 CST -.4741

FC3-9.6654 BSP 6517 S_ 2033.3 R23 -.2151 R13 -.8520 LSA 937.0 MSA 344.4 SSA 64.8

BC3 2.1141 FSP 2813 SGt 1943.S 862 597.6 THA t6.62 ELI 591.9 EL2 80.1 ALF 90.92

LAUNCH DATE DEC 24 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 14T.13 LAL -.00

RR 933.44 LAP .13

RC 211.104 GL 1.28

PLANETOCENTRIC C(_IIC

C3 20.830 VHL 4.584

LNCN AZNTH LNCH TIME

90.00 11 17 6

90.DO 4 40 8

100.00 12 50 18

100.00 5 49 37

110.00 14 24 13

110.00 6 32 11

DIFFERENTIAL CCRRECTIONS

TOE .0129 TRA -.1447

ROE -.4988 RRA .t211

FOE 1.0723 FRA-3.6529

80E .4668 BRA .1888

DISTANCE 439.557 EARTH TO MARS

LOL 92.22 VL 33.215 GAL 6.15 AZL 89.82 HCA 133.05 SMA 189.39 ECC .24634 INC .1768 vl 30.280

LOP 225.28 VP 20.888 GAP 4.79 AZP 90.12 TAL 31.92 TAp 164.98 RCA 142.74 APO 236.04 V2 23.555

GP 7.61 ZAL 36.99 ZAP 144.83 (TS 167.61 ZAE 169.86 ETE 57.85 ZAC 97.49 ETC 255.74 CLP 145.56

OLA 19.19 RAL 131.99 RAO 6567.8 VEL 11.925 PTH Z.12 VHP 4.733 DPA 3.69 RAp 193.57 ECC 1.3429

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2868.58 -28.32 86.83 1.11 90.30 12 4 54 2268.6 -27.97 78.19

4223.67 .80 173.30 353.73 61.69 5 50 32 3623.7 -2.99 166.67

2567.99 -29.84 64.69 1.08 91.82 13 33 6 1968.0 -29.27 55.93

3999.47 2.14 136.08 352.98 60.16 6 56 16 3399.5 -1.85 149.36

2274.16 -33.74 42.07 .77 95.81 15 2 8 1674.2 -32.57 33.03

3866.07 5.46 143.90 350.92 56.20 7 36 37 3266.1 .98 137.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.0029 BAU .5831 SGT 1838.4 SGR 824.2 SG3 908.0 ST 81.2 SR 588.0 SS 818.9

RC3 .6103 FAU .24309 RRT .6454 RRF -.7744 RTF -.8232 CRT -.2384 CRS .7333 CST -.5577

FC-10.1035 BSP 6441 SG8 2014.7 fl23 -.2334 R13 -.8512 LSA 947.8 MSA 347.1 SSA 64.0

8C3 2.0938 FSP 2960 SG1 1922.6 SG2 602.0 THA 17.96 EL1 588.3 EL2 78.9 ALF 91.92

LAUNCH DATE DEC 24 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.OO

RP 233.07 LAp .10

RC 213.179 GL .98

PLANETOCENTRIC CONIC

C3 20.795 VHL 4.560

LNCH AZNTH LNCH TIME

90.00 11 17 12

90.00 4 36 11

100.00 12 50 12

100.00 5 45 51

110.00 14 25 44

110.00 8 26 49

OIFFERENTI AL CCRRECTION9

TOE .0222 TRA -o1468

ROE -.4624 RflA .1423

FOE 1.0896 FRA-3.8850

BDE .4629 BRA .2044

OlSTANCE 443.277 EARTH TO MARS

LOt. 92.22 VL 33.190 GAL 6.18 AZL 88.86 HCA 134.05 SMA 188.94 ECC .24492 INC .1351 vl 30.280

LOP 226.27 VP 20.891 GAP 4.35 AZP 90,09 TAL 32.26 TAp 166.31 RCA 142.66 Apo 235.22 V2 25.593

GP 7.92 ZAL 36,60 Zkp 143.55 ETS 167.69 ZAE 170.17 ETE 65.58 ZAC 97.73 ETC 255.74 CLP 144.30

OLA 19.01 RAL 131.51 RAD 6567.8 VEL 11.924 PTH 2.12 VHP 4.628 DPA 4.08 RAP 193.47 ECC 1.3422

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2660.57 -28.31 86.25 .52 90.60 12 4 53 2260.6 -27.95 77.61

4230.65 1.03 173.70 353.17 61.70 5 46 41 3630.8 -2.76 167.07

2560.66 -29.83 64.15 .48 92.10 13 32 53 1960.7 -29.22 55.40

4006.00 2.36 156.44 352.43 60.19 6 52 37 3406.0 -1.63 149.92

2268.05 -33.70 41.60 .15 96.09 IS I 32 1668.1 -32.49 32.57

3671.37 5.66 144.18 350.38 56.23 7 33 21 3271.4 1.19 137.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9660 8AU .5760 SGT 1803.8 SGR 653.8 SG3 951.4 ST 84.2 SR 586.0 SS 834.5

RC3 .6540 FAU .25380 RRT .6600 RRF -.7993 RTF -.8167 CRT -.3771 CRS .7288 CST -.6439

FC-10.5577 BSP 6339 SG8 t995.7 R23 -.2527 R13 -.8504 LSA 958.3 MSA 349.4 SSA 63.2

8C3 2.0719 FSP 31"12 SG1 1900.3 SG2 608.8 THA 19.42 EL1 584.9 EL2 77.9 ALF 93.17

LAUNCH DATE DEC 24 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CC_iIC

RL 147.13 LAL -.00 LOL 92.22 VL

RP 232.70 LAp .07 LOP 227.27 VP

RC 215.238 GL .67 GP 8.24 ZAL

PLANETOCENTRIC CONIC

C3 20.761 VHL 4.556

LNCH AZMTH LNCH TINIE

90.00 11 17 35

90.00 4 52 8

100.00 12 50 22

100.00 5 42 Z

110.00 14 23 28

110.00 8 25 25

OIFFERENTIAL CCRRECTION8

TDE .0312 TRA -.1529 TC3 1.9213 8AU .5676

ROE -.4580 RflA .1648 RC3 .7003 FAU .26435

FOE 1.1049 FRA-4.1238 FC-11.0238 BSP 6256

80E .4590 8RA .2248 BC3 2.0450 FSP 3271

DISTANCE 447.011 EARTH TO MARS

33.167 GAL 6.21 AZt. 89.91 HCA 135.05 SMA 188.52 ECC .24358 INC .0915 vl 30.280

20.897 GAP 3.92 AZP 90.07 TAL 32.58 TAP 167.63 RCA 142.60 APO 234.44 V2 23.631

36.22 ZAp 142.23 ETS 167.77 ZAE 170.29 ETE 73.91 ZAC 97.99 ETC 255.74 CLP 143.01

DLA 18.80 RAL 131.05 RAD 6367.8 VEL 11.922 pTH 2.12 VHP 4.526 DPA 4.49 RAp 193.34 ECC 1.3417

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2851.89 -28.30 85.62 359.94 90.91 12 5 7 2251.9 -27.88 76.98

4238.74 1.29 174.14 352.62 61.71 5 42 47 3638.7 -2.50 167.51

2352.69 -29.80 63.56 359.89 92.41 13 32 55 1952.7 -29.15 54.81

4013.18 2.60 156.83 351.90 60.21 6 48 55 3413.2 -1.38 150.31

2261.41 -33.65 41.09 359.55 96.39 15 1 9 1661.4 -32.40 32.08

3877.22 5.88 144.49 349.86 56.27 7 30 2 3277.2 1.41 138.26

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1783.1SGR 887.0 SG3 995.8 ST 89.5 SR 579.9 SS 849.8

RRT .6716 RRF -.8226 RTF -.8081 CRT -.4932 CRS .7252 CST -.7139

SGB 1973.6 R23 -.2729 R13 -.8493 LSA 969.1MSA 351.3 SSA 62.4

SG1 1874.3 SG2 618.2 THA 21.07 EL1 581.6 EL2 77.6 ALF 94.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAtRACH DATE DEC 24 1964

HELI_EMTRIC COMIC

RL t4T.1S LAL -.00

RP 292.$2 LAP .03

RC 11T.275 GL .34

PLANETOCENTR i E CONIC

CS 20. 727 VML 4.558

LNCM AZIATM LNCH TIM(

90.00 11 18 14

90.00 4 26 0

100.00 12 50 47

100.00 5 $6 8

110.00 14 28 2S

110.00 6 21 99

FLIGHT TIME 204.00 ARR|VAL DATE JUL 16 19&S

LOL 92.22 VL

LOP 228.27 VP

GP 6.59 ZAL

D|STANC[ 450.760 EARTH TO MARS

33.144 GAL 6.24 AZL 89.95 HCA 136.05 SMA 188.12 [CC .24292 INC .0464 V1 30.250

20.905 GAP 3.49 AZ1P 90.03 TAL 32.66 TAp 168.95 RCA 142.S4 APO 255.71 V2 23.670

35.66 ZAP 140.66 ETS 167.85 ZAE 170.20 ETE 82.53 ZAC 98.25 ETC 255.73 CLP 141.66

DLA 18.$7 RAL 130.61 RAD 6567,8 VEL 11.921 PTH 2.12 VHP 4.429 DPA 4.94 RAp 193.19 (CC 1.3411

L-1 TIME INJ LAT |MJ LONG INJ RT ASC IHJ AZMTH |NJ TIIAE PO CST TIN INJ 2 LAT INJ Z LONG

2942.52 -28.29 84.93 559.58 91.26 12 5 37 2242.5 -27.82 76.30

4247.33 1.57 174.62 352.10 61.72 5 38 47 3647.3 -2.23 167.99

2544.07 -29.?6 62.92 355.32 92.75 13 33 11 1944.1 -29.08 54.18

4021.02 2.87 157.26 351.38 60.23 6 45 9 3421.0 -1.12 150.74

2254.21 -33.60 40.53 358.95 96.71 15 1 O 1654.2 -52.50 31.54

5883.64 6.13 144.82 349.56 56.30 7 26 42 3283.6 1.66 136.59

DIFFERENTIAL r_RIt(CTIONS

TOE .0408 TRA -.1_2 TC3 1.8704 BAU .5584

ROE -.4554 RRA .1_ RC3 .7494 FAU .27553

FOE 1.1164 FRA-4.S948 FC-11.5000 BSP 6159

BOE .4553 8RA .24S9 lIC3 2.0150 FSP 3435

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 1717.4 $GR 924.1 SI;3 1041.4 ST 97.1SR 575.9 $9 864.8

RRT .8796 _ -.8440 RTF -.7977 CRT -.5922 ¢R$ .7224 CST -.TS98

Sr_ 1950,3 R23 -.2931 R13 -.9463 LSA 980.3 MSA 352.5 SSA $1.7

SGI 1845.5 SG2 630.7 THA 22.92 EL1 579.8 ELI 77.8 ALF 95.61

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 206.00 ARRIVAL DATE JUt. 18 1965

HELIOCENTRIC C4_11C

RL 147.13 LAL -.00

RP 231.95 LAP .00

RC 219.2105 r_L .00

pL MA(TOCI_MTR ! C CONIC

CS 20.$94 VHL 4.549

LNCM AZI4TH LNCH TINS

90.00 11 19 10

90.00 4 25 41

100.00 12 91 28

100.00 S 34 9

110.00 14 Z3 37

110.00 S 10 29

DIFFERENTIAL C_RRECTIONS

TOE .0520 TRA -.1743

ROE -.4484 lIRA .2140

FOE 1.1245 FRA-4.62_

BOE .4514 BRA .2760

DISTANCE 454.523 EARTH TO MARS

LOL 92.22 VL 33.12_ GAL 6.26 AZL 90.00 HCA 137.06 SiAA 167.75 ECC .24113 INC .0000 vl 30.280

LOP 229.28 VP Z0.916 GAP 3.08 AZP 90.00 TAL

GP 8.95 ZAL 35.56 ZAP 139.49 ETS 167.94 ZAE

33.16 TAp 170.22 RCA 142.48 APO 233.02

169.87 ETE 91.04 ZAC 98.52 [TC 255.73

V2 23.709

CLP 140.33

DLA 18.33 RAL 130.20 RAID 6567.8 V(L 11.919 PTH 2.12 V14p 4.335 DPA 5.41 RAp 193.03 ECC 1.3406

L-I TIN[ INJ LAT ZNJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2832.45 -29.27 84.19 358.84 91.63 12 6 22 2232.4 -27.75 75.57

4259._4 1.87 1?5.14 351.60 61.74 5 34 43 3656,6 -1.93 168.51

2534.79 -29.75 62.23 358.77 93.11 13 33 43 1934.8 -L_.00 53.50

40_9.53 3.15 157.73 350.89 60.26 6 41 19 3429.5 -.63 151.21

2246.45 -33.53 39.93 358.37 97.08 15 1 4 1646.4 -32.19 30.96

3990.63 6.39 145.19 348.88 56.35 7 23 20 3290.6 1.92 136.95

MID-COURSE EXECUTION ACCURACY ORBIT OETERt4INATION ACCURACY

SGT 1668.4 SIR 995.2 ST,3 1088.4 ST 107.5 SR 571.5 SS 678.5

RRT .6841RRF -.6639 RTF -.7852 CRT -.6808 CRS .7169 CST -.8101

1927.5 R23 -.3130 R13 -.6479 LSA 990.5 MSA 353.8 SSA 60.9

SGI 1815.7 SG2 646.9 THA 24.98 ELI 576.3 EL2 78.1 ALF 97.44

TC3 1.8141 BAU .5469

RC3 .8019 FAU .28666

FC-11.9926 BSP 6046

BC3 1.9839 FSP 3600

LAUNCH DATE DEC 24 1964

HELIO(ENTDIC CONIC

RL 147.13 LAL -.00

RP 231.57 LAP -.03

RC 221.29T GL *.35

PLANETOCENTflIC CONIC

C3 20.660 VHL 4.545

LNCH AZMTH Lk_H TIM(

90.00 11 20 21

90.00 4 19 27

100.00 12 52 24

100.00 $ 30 6

110.00 14 24 2

110.O0 6 14 56

FLIGHT TIN( 206.00 ARRIVAL DATE JUL 20 1665

OISTAIiCE 458.300

LOL 92.22 VL 33.103 GAL 6.28 AZL 90.05 HCA

LOP 230.29 yp 20.929 GAP 2.67 AZP 69.96 TAL

GP 9.33 ZAL 35.27 ZAP 136.07 ET3 166.05 ZA(

EARTH TO MARS

138.07 SMA 187.40 ECC .24000 INC .0454 V1 30.280

35.42 TAP 171.48 RCA 142.43 APO 252.$S V2 23.746

169.32 ETE 99.08 ZAC 95.81 ETC 255.73 CLP 130.95

OLA 16.06 RAL 129.81 RAD 6567.6 VEL 11.918 PTH 2.12 VHP 4.246 DFA 5.91 RAP 192.84 ECC 1.3400

L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2621.14 -28.25 83.40 558.30 92.02 12 7 23 2221.6 -27.67 74.79

4291.67 2.19 175.70 351.12 61.76 S 50 54 3666.7 -1.69 169.07

2524.82 -29.71 61.49 358.22 93.49 13 34 29 1924.8 -28.91 52.76

4038.72 3.46 158.24 350.41 60.29 6 37 24 3438.7 -.52 151.71

2238=10 -33=46 39=29 357:80 97,43 !5 ! 21 |636.| -52.07 50.34

3896.21 6.66 145.59 348.43 56.40 7 19 54 3298.2 2.21 139.35

DIFFERENTIAL CORREETIONS

TOE .0636 TRA -.1901 TC3 1.7524 BAU .5389

ROE -.4431 RRA ,2409 RC3 .8574 FAU .29819

FOE 1.1272 FRA-4.9848 FC-12.4951 B_P 5931

90E .4476 8RA .30_1 BE3 1.9509 FSP 3771

LAUNCH DATE DEC 24 1964

HELIOCENTRIC C_NIC

RL 147.13 LAL -.00

RP 231.20 LAp -.06

RC 223.201 GL -.72

PLAN(TOCENTRIC CONIC

C3 20.626 _L 4.542

LNCH AZIATM LNCH T|N(

90.00 11 21 49

90.00 4 15 1

100.00 12 53 35

100.00 5 25 56

110.00 14 24 41

110.00 S 11 20

DIFFERENTIAL CCRRECTIONS

TOE .0759 TRA -.2095

ROE -.4374 RRA .2694

F0E 1.1243 FRA-5.1516

BOE .4439 BRA .3413

MID-COURSE EXECUTION ACCURACY ORBIT DETERtl4INATZON ACCURACY

SGT 1.614.9 SGR 1010.7 SG3 1136.4 ST 120.1 SR 567.1 SS 991.9

RRT .6840RRF -.6613 RTF -.7698 CRT -.7474 CRS .7163 CST -.9374

SG8 1905.1 R23 -.3317 R13 -.6480 LSA 1001.0 MSA 354.5 SSA 60.2

SGI 1784.4 SI;2 667.2 THA 27.30 EL1 574.3 EL2 78.8 ALF 99.17

FLIGHT TIN( 210.00 ARRIVAL DATE JUt. 22 1965

DISTANCE 462.090

LOL 92.22 VL 33.085 GAL 6.30 AZI. 90.t0 HCA 139.08 SMA 187.08 ECC .23694 [NC .0967

LOP 231.30 VP 20.944 GAP 2.27 AZP 89.92 TN_ 33.66 TAp 172.74 RCA 142.38 APO 231.78

GP 9.72 ZAL 35.01 ZAP 136.61 ET$ 168.12 ZA( 168.56 [TE 106.40 ZAC 99.11 ETC 255.73

DLA 17.77 RAL 129.44 flAD 6567.6 _L 11.917 PTH 2.12 VHp 4.160 DPA 6.45 RAP 192.63

L-I TIN( INJ LAT INJ L_AG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT

2810.10 -26.22 82.56 357.78 92.44 12 8 39 2210.1 -27.56

4277.43 2.34 176.30 350.66 61.79 5 26 19 3677.4 -1.26

2514.16 -29.66 60.70 357.69 93.91 13 35 29 1914.2 -26.60

4048.59 3.80 158.78 349.96 60.33 6 33 25 3448.6 -.18

22L_9.14 -33.36 38.61 357.24 97.83 15 1 50 1629.1 -31.94

3906.36 6.98 146.03 347.99 56.45 7 16 26 3306.4 2.53

M|O-COUflSE EXECUTION ACCURACY

TC3 1.6834 BAU .5E85 SGT 1557.9 S6R 1060.6 SG3 1185.2

RC3 .9165 FAU .30990 RRT .8788RRF -.8972 RTF -.7508

FC-13.0073 BSP 5621 ST_ 1883.9 R23 -.3481 R13 -.8492

BE3 1.9167 FSP 3946 SG1 1752.2 SG2 692.0 THA 29,95

EARTH TO MARS

vl 30.260

V2 23.786

CLP 137.50

ECC 1.3395

INJ 2 LONG

73.95

169.67

52.00

152.25

29.67

139.76

ORBIT DETERMINATION ACCURACY

37 134.9 SR 562.S SS 904.3

CR7 -.7983 CRS .7140 CST -.8544

LSA 1011.4 MSA 355.0 SSA 59.5

EL1 573.0 EL2 79.8 ALF 101.05
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT[ DEC 24 1964

HELII_EENTRIC C(_IIC

RL 147.13 LAL -.00

RP 230.82 LAp -.10

RC 225.247 GL -1.10

PLAN(TOCEMTRIC CONIC

CS 20.592 YHL 4.538

LNCH AZNTH LNCH TIME

90.00 11 23 38

90.00 4 10 29

100.00 12 55 2

100.00 5 21 41

110.00 14 25 33

110.00 6 7 39

FLIGHT TIME 212.00 ARRIVAL DATE JUL 24 1965

DISTANCE 465.893 EARTH TO MARS

LOL 92.22 VL 33.067 GAL 6.32 AZL 90.15 HCA 140.09 SRA 186.77 ECC .23794 INC .1521 Vl 50.290

LOP 232.32 VP 20.962 GAP 1.88 AZP 89.88 TAL 33.88 TAp 173.97 RCA 142.33 APO 231.21 V2 23.827

GP 10.14 ZAL 34.77 ZAP 135.12 ETS 168.23 ZAE 167.60 ETE 112.87 ZAC 99.42 ETC 255.73 CLP 136.04

OLA 17.46 RAL 129.08 RAD S567.8 VEL 11.915 PTH 2.12 VHp 4.978 DPA 7.01 RAP 192.40 ECC 1.3389

L-I TIN( lNJ LAT INJ L(_iG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2797.78 -28.18 81.66 357.26 92.89 12 10 11 2197.8 -27.48 73.07

4288.94 2.91 176.94 350.21 61.62 5 21 58 3688.9 -.88 170.31

2502.77 -29.60 59.86 357.16 94.35 13 36 44 1902.8 -28.69 51.16

4059.18 4.15 159.38 349.52 60.37 6 29 20 3459.2 .18 152.83

2219.55 -33.29 37.67 356.68 98.26 15 2 33 1619.5 -$1.79 28.97

3915.17 7.31 146.49 347.57 56.52 7 12 54 3315.2 2.66 140.24

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0888 TRA -.2329 TC3 1.6070 BAU .5180 SGT 1494.9 SGR 1115.0 863 1234.6 ST 151.8 SR

ROE o.4312 RRA .2997 RC3 .9790 FAU .32170 RRT .6675 RflF -.9114 RTF -.7271 CRT -.8370 CRS

FOE 1.1151 FRA-$.4229 FC-15.5250 BSP 5721 S_ 1864.9 flZS -.3609 RI3 -.8520 LSA 1021.5 MSA

80E .4402 BRA .3793 8C3 1.8818 FSP 4127 SGI 1719.8 862 721.8 THA 32.99 ELI 572.5 ELI

LAUNCH DATE DEC 24 1964 FLIGHT TIME 214.00 ARRIVAL

MELIOCENTRIC CONIC DISTANCE 469.709 EARTH

RL 147.13 LAL -.00 LOL 92.22 VL 33.051 GAL 6.38 AZL 90.21 HCA 141.11 SMA 186.49 ECC .23699

RP 230.45 LAp -.18 LOP 233.34 VP 20.982 GAP 1.49 AZP 89.84 TAL 34.08 TAp 175.19 RCA 142.29

RC 227.193 64. -1.51 ;p 10.58 ZAL 34.58 ZAP 133.59 ETS 168.34 2A( 166.48 ETE 118.50 2AC 99.74

PLAH(TOCENTRIC COHIC

C3 20.558 VHL 4.534 DLA 17.13 RAL 128.75 RAD 6567.S V(L 11.914 PTH 2.12 VHp 4.000 DpA 7.61

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ I,.(_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 11 25 33 2784.87 -28.13 80.71 356.75 93.37 12 11 57 2184.7

90.00 4 5 49 4301.23 3.30 177.63 349.78 61.86 5 17 30 3701.2

100.00 12 54 44 2490.62 -29.54 56.96 356.64 94.82 13 38 14 1890.6

100.00 5 17 19 4070.51 4.53 159.99 349.10 60.42 6 25 10 3470.5

110.00 14 26 39 2209.29 -33.19 37.09 358.13 98.71 15 3 28 1609.S

110.00 6 3 54 3924.61 7.67 146.99 347.17 36.39 7 9 18 3324.6

DIFFERENTIAL CCMRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1023 TRA -.2588 TCS 1.5246 BAU .5080 SGT 1430.4 SGR 1174.3 SG3 1284.6

RDE -.4243 RRA .3319 RC3 1.0454 FAU .33362 RRT .6492 RflF -.9239 RTF -,48980

FOE 1.0990 FRA-5.7DOS FC-14.0502 BSP 5620 SG8 1850.7 R23 -.3680 R13 -.8572

BOE .4366 BRA .4215 BC3 1.8486 FSP 4305 SG1 1689.0 SG2 756.5 THA 36.50

ORBIT DETERMINATION ACCURACY

557.9 SS 915.8

.7121 CST -.8642

355.2 SSA 58.8

80.9 ALF 103.09

DATE JUL 26 1965

TO MARS

INC .2077 vl 30.280

APO 230.69 V2 23.867

ETC 233.73 CLP 134.54

RAp 192.16 ECC 1.3383

INJ 2 LAT INJ 2 LONG

-27.$7 72.12

-.49 171.00

-28.56 50.30

.56 153.45

-31.63 28.21

3.22 140.73

ORBIT DETERMINATION ACCURACY

ST 170.5 SIR 553.1 SS 926.7

CRT -.8670 CRS .7105 CST -.8882

LSA 1031.5 MSA 355.4 SSA 58.1

EL1 572.9 EL2 82.0 ALF 105.28

LAUNCH OATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 230.05 LAP -.16

RC 229.120 GL -1.93

PLANETOCENTRIC CONIC

C3 20.520 VHL 4.530

LNCH AZMTH LNCH TIME

90.00 11 27 49

90.00 4 1 2

100.00 12 58 41

100.00 5 12 51

110.00 14 27 58

110.00 8 O 3

FLIGHT TIME 216.00 ARRIVAL OATE JUL 28 1965

DISTANCE 473.537 EARTH TO MARS

LOL 92.22 VL 33.036 GAL 6.35 AZL 90.27 HCA 142.13 SMA 186.22 (CC .23610 INC .2663 Vl 30.280

LOP 234.36 VP 21.003 GAP 1.11 AZP 69.79 TAL 34.26 TAp 176.39 RCA 142.26 APO 230.19 vZ 23.907

GF 11.05 ZAL 34.37 ZkP 132.03 ETS 168.46 ZkE 165.20 ETE 123.33 ZAC 100.08 ETC 255.75 CLP 133.01

OLA 16.77 RAL 128.43 RAD 6567.8 VEL 11.912 PTH 2.12 VHP 3.927 OpA 8.24 RAp 191.8g ECC 1.3377

L*I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2770.73 -28.07 79.69 356.25 93.87 12 14 0 2170.7 -27.24 71.12

4314.32 3.72 178.36 349.37 61.9! 5 12 56 3714.3 -.06 171.73

2477.69 -29.46 58.01 $56.12 95.31 13 39 59 1877.7 -28.41 49.36

4082.60 4.94 160.66 348.69 60.48 6 20 53 3482.6 .97 154.12

2198.34 -33.07 36.26 355.58 99.19 15 4 37 1598.3 -31.45 27.41

3934.72 8.05 147.53 346.76 36.66 7 5 37 3334.T 3.61 141.26

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .1160 TRA -.2912 TC3 1.4345 8AU .4986 9GT 1363.3 Sf_q 1238.6 SG3 1334.8

ROE -.4171RRA .3660 RC3 1.1158 FAU .34554 RRT .6221RRF -.9348 RTF -.6613

FOE 1.0752 FflA-5.9791 FC-14.5780 8SP 5540 SG8 1841.9 R23 -.3672 R13 -.8657

8OE .4350 8RA .4677 BC3 1.8174 FSP 4487 961 1661.1SG2 793.9 THA 40.6|

LAUNCH DATE DEC 24 1964 FLIGHT TIME 218.00

HELIOCENTRIC C(_NIC DISTANCE 477.377

RL 147.13 LAL -.00 LGL 92.22 VL 33.021 GAL 6.36 AZL 90.33 HCA 143.16 SHA 185.98 ECC .23525

RP 229.67 LAp -.20 LOP 235.38 VP 21.027 GAP .74 AZP 89.74 TAL 34.42 TAp 177.58 RCA 142.23

RC 251.027 GL -2.38 GP 11.53 ZAL 34.22 ZAp 150.42 ETS 168.59 Z/_E 163.81ETE 127.48 ZAC 100.44

PLANETOCENTRIC C(_4IC

C3 20.484 VHL 4.528 OLA 16.38 RAL 128.13 RAD 6567.8 VEL 11.911PTH 2.12 VHp 3.857 DpA 8.91

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZNTH ]NJ TIRE PO CST TIN

90.00 11 30 22 2755.93 -28.00 78.61 335.75 94.41 12 16 18 2135.9

90.00 3 56 6 4328.27 4.17 179.13 348.97 61.97 5 8 14 3728.3

100.00 13 0 55 2463.93 -29.37 57.00 335.61 95.84 13 41 58 1863.g

100.00 5 8 14 4095.50 5.37 /61.37 348.31 60.55 6 16 29 3495.5

110.00 14 29 32 2186.65 -32.94 35.37 355.04 99.70 15 5 58 1586.7

110.00 5 54 6 3945.54 8.45 148.11 346.42 56.75 T 1 51 3345.5

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY

TDE .1301TRA -.3267 TC3 1.3372 BAU .4903 SGT 1295.4 SGR 1308.0 SG3 1384.9

ROE -.4090 RRA .4021RC3 1.1904 FAD .35742 flRT .5844 RRF -.9444 RTF -.6151

FDE 1.0428 FRA-6.2596 FC-15.1065 8SP 5488 SG8 1840.9 R23 -.3553 RI3 -.8785

BDE .4292 BRA .5181BC3 1.7903 FSP 4670 SG1 1638.5 SG2 839.1 THA 45.47

ORBIT DETERMINATION ACCURACY

ST 190.7 9R 548.0 SS 936.6

CRT -.8897 CRS .7094 CST -.8691

LSA 1041.3 MSA 355.4 SSA 57.3

EL1 574.3 EL2 83.1 ALF 107.58

ARRIVAL DATE JUL 30 196S

EARTH TO MARS

INC .3278 vl 30.280

APO 229.73 V2 23.948

ETC 255.73 CLP 131.44

RAp 191.61 ECC 1.3371

INJ 2 LAT I_J 2 LONG

-27.09 70.07

.39 172.51

-28.2§ 48._7

1.41 154.83

-31.25 26.55

4.02 141.83

ORBIT DETERMINATION ACCURACY

ST 212.6 SR 542.7 SS 945.6

CRT -.9077 CRS .7087 CST -.8675

LSA 1050.8 MSA 555.4 SSA 56.5

EL1 576.8 EL2 83.9 ALF 110.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)
i

LAUMCH DATE DEC 24 1964 FLIGHT T|R[ 2ZO.OD ARRIVAL DATE AUG 1 1965

H(LIOC[NYRIC CONIC

RL 147.13 LAL -.DO

RP 22R.26 LAP -.23

RC 232.915 GL -2.85

pLANETOA[ENTRIC C_IC

C3 Z0.448 VHL 4.5Z2

LNCH AZNTH LNCH TIN(

90.00 11 33 11

90.00 3 51 0

100.00 13 3 24

100.00 5 3 28

110.00 14 31 19

110.00 5 32 2

DIFFERENTIAL CORRECTIONS

TOE .1447 TRA -.3882 TC3 1.232T BAU .4637

ROE -.3999 RRA .4406 RC3 1.2696 FAU .36924

FOE .9961 FRA-6.3436 FC-13.6944 BSP 5466

BDE .4255 BRA .5729 BC3 1.7696 FSP 4849

DISTANCE 481.230 EARTH TO MAR5

LOL 92.22 VL 33.008 ;AL 6.36 AZL 90.39 HCA 144.19 SNA 185.75 ECC .23445 INC .3922 vl 30.280

LOP 236.41 VP 21.052 GAP .38 AZP 89.68 TAL 34.57 TAp 178.75 RCA 142.29 APO 229.30 V2 83.98R

GP 12.05 ZAL 34.09 ZAp 126.79 ST5 168.74 ZA[ 162.30 ETE 131.03 ZAE 100.61 ETC 255.75 CLP 129.83

OLA 15.98 RAL 127.85 RAD 6567.6 V(L 11.909 pTH 2.12 VHP 3.791DpA 9.81 RAP 191.32 ECC 1.3365

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TINE PO C$T TIM INJ Z LAT INJ 2 LONG

2740.22 -27.91 77.47 355.25 94.98 12 16 51 2140.2 -26.93 68.94

4343.10 4.64 179.96 348.59 82.03 5 3 23 3743.1 .88 173.33

2449.30 -29.28 55.92 355.09 98.39 13 44 13 1849.3 -28.07 47.32

4109.25 5.83 182.13 547.93 60.63 8 11 58 3509.3 1.88 155.58

2174.20 -32.79 34.43 354.49 100.24 15 7 34 1574.2 -31.03 25.65

5937.12 8.86 148.73 346.07 56.85 6 57 59 3357.1 4.46 142.43

MID-(OURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1226.5 SGR 1382.9 SG$ 1435.1 ST 236.0 SR 537.9 85 955.5

RRT .533T RRF -.9527 RTF -.5571 CRT o.9231CRS .TO78 CST -.8622

SG8 1849.8 R25 -.3265 R13 -.8961 LSA 1059.9 USA 355.9 SRA 55.6

SG1 1624.7 SGZ 684.2 THA 51.27 EL1 560.5 EL2 83.9 ALF 112.58

LAUNCH DATE DEC 24 196.4 FLIGHT TIN[ 222.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC C_NIC

RL 147.13 LAL -.OOLOL 92.22 VL

RP 228.89 LAP -.26 LCP 23T.45 VP

RC 254.776 _L -3.34 _p 12.58 ZAL

PL AN_ TOC(NTR I C CONIC

C3 20.408 VIAL 4.516

LNCH AZ14TH LNCH T|NE L-I TZNE INJ LAT

90.00 11 _NS 18 2723.56 -27.81

90.00 3 45 44 4339.88 5.15

100.00 13 6 9 2433.76 -29.14

100.00 4 56 54 4123.91 6.32

110.00 14 $3 21 2160.92 -32.63

110.00 5 47 51 3969.31 9.34

DIFFERENTIAL C_ItRECT|ON3

TOE .1564 TRA -.4109 TC3 1.1195 BAU .4791

flOE -.3901 IWA .4911 RC3 1.3529 FAU .39072

FDE .9471 FRA-6.R221 FC-16._506 BSP 5497

BO( .4211 BRA .6327 BC3 1.7560 FSP 5027

DISTANCE 485.094 EARTH TO MAR8

52.996 GAL 6.37 AZL 90.46 HCA 145.22 SNA 185.54 ECC .23369 INC .4601 vl 30.280

21.079 GAP .03 AZP 69.62 TAL 34.69 TAP 179.91 RCA 142.16 APO 226.89 V2 24.029

33.98 ZAP 127.12 ETS 168.89 ZA£ 160.70 ETE 134.08 ZAC 101.21 ETC 255.74 CLP 128.19

DLA 15.52 RAL 127.58 RAID 6567.8 VI[L 11.908 PTH 2.12 VHP 3.730 DPA 10.35 RAP 191.00 (CC 1.3359

INJ LCN; INJ RT ASC INJ AZIATH INJ TIN[

76.26 554.75 95.5T 12 21 41

160.86 348.22 62.12 4 58 23

54.78 354.58 96.96 13 46 45

162.95 347.56 60.72 6 7 16

35.43 555.95 100.81 15 9 22

149.39 545.75 56.97 6 54 1

MID-COURSE EX(CUTI(_I ACCURACY

SGT 1164.4 _ 14q_I_.9 S_3 1484.0

RRT .4664 RRF -.9699 RTF -.4830

1869.8 R23 -.2839 R19 -.9178

SG1 1622.9 162 928.5 THA 58.13

PO CST TIN INJ 2 LAT INJ 2 LONG

2123.6 -26.T4 67.76

3T58.9 1.37 1T4.21

1655.8 -27.87 46.21

3523.9 2.37 156.39

1560.9 -30.79 24.69

3369.5 4.93 143.06

ORBIT DETERMINATION ACCURACY

ST 260.0 SiR 531.3 53 961.0

CRT -.9547 CR8 .7064 CST -.85T9

LSA 1069.4 MSA 356.0 58A 54.7

EL1 565.5 EL2 83.9 ALF 115.13

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 224.00 ARRIVAL DATE AUG 5 1945

HELIOCENTRIC CONIC

RL 14T.13 LAL -.DO LOL 92.22 VL

RP 228.51 LAP -.30 LOP 236.48 VP

RC 254.823 GL -3.87 GP 13.15 ZAL

PLAN[TOCENTRIC CONIC

C3 ZQ.3TO VHL 4.513

LMCH AZMTH LNCN TIM(

90.00 11 39 42

gO.DO 3 40 17

100.00 13 9 12

lO0.OO 4 53 28

110.00 14 35 36

110.00 5 45 31

DIFFERENTIAL CORRECTIONS

TOE .1728 111A -.4594 TC3 .9990 9AU .4TT5

ROE -.STgl RRA .5242 RC3 1.4409 FAU .39186

FOE .8834 FRA-7.1003 FC-18.6549 BSP 5580

• DE .4165 _RA .6970 9C5 1.7533 FDP 5205

DISTANCE 488.969 EARTH

32.984 GAL 6.37 AZL 90.53 HCA 146.26 SNA 185.54 ECC .23298 INC

21.108 GAP -.52 AZP 69.58 TAL 34.80 TAp 181.05 RCA 142.16 Apo

33.91 ZAP 125.42 ETS 169.07 ZAE 159.01 ETE 136.72 ZAC 101.62 ETC

TO MARS

• 5525 Vl 50.280

228.52 V2 24.070

255.74 CLP I85.58

DLA 15.04 RAL 127.32 RAD 6587.8 VEL 11.906 PTH 2.12 VHp 3.673 DPA 11.13 RAp 190.68 ECC 1.3352

L-I TIME INJ LAT IRJ LONG INJ RT ASC INJ AZIATH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2705.68 -27.68 74.99 354.25 96.20 12 24 48 2105.9 -26.54 66.51

4375.87 5.68 181.61 347.87 62.21 4 53 13 3775.7 1.92 175.15

2417.25 -29.00 55.58 554.07 9T.60 13 49 29 1817.2 -ZT.64 45.03

4139.54 6.64 163.82 347.23 60.83 6 2 28 3559.5 2.90 157.24

2146.78 -32.44 52.37 355.40 101.41 15 11 25 1546.8 -30.53 23.67

3982.77 9.83 150.10 345.41 57.10 6 49 54 3382.8 5.43 143.78

MIOoCOURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1107.2 SGR 1548.6 S_S 1531.9 5T 285.6 SR 525.2 55 967.8

RflT .STgiRRF -.9660 RTF -.3910 CRT -.9456 CR5 .7095 CST -.R506

SG8 1903.7 R2S -.2204 R15 -.9409 LSA 1078.8 MSA 356.0 $SA 53.7

$61 1639.S _ 967.3 THA 65.99 EL1 592.1 EL2 82.4 ALF 117.79

LAUNCH DATE DEC 24 1964 FLIGHT TIN[ 226.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.OO

RP 228.12 LAp -.33

RC 238.446 GL -4.43

PLAN(TOCENTRIC CONIC

C3 20.333 VHL 4.309

LNCH AZI4TH LN[H TIN(

90.00 11 43 24

80.00 3 34 37

100.00 13 12 32

100.00 4 48 11

110.00 14 38 11

110.00 5 39 2

DIFFERENTIAL C_SRRECTIONS

TOE .1864 TRA -.5125

ROE -.3665 RRA .5700

FOE .8048 FRA-7.3749

00E .4112 ERA .7665

DISTANCE 492.855 EARTH TO MARS

LOL 92.22 VL 32.975 6AL 6.37 AZL 90.61 HCA 147.30 SMA 185.1E ECC .23228 INC .6084 V1 30.260

LOP 239.52 VP 21.138 GAP -.66 AZF 89.49 TAL 34.89 TAP 162.18 RCA 142.15 APO 228.17 V2 24.111

GP 13.75 ZAL 33.86 ZAP 123.66 ETS 169.26 ZA( 157.25 ETE 139.01 ZAC 102.06 ETC 255.75 CLP 124.82

DLA 14.52 RAL 127.08 RAD 6567.8 V(L 11.904 PTH 2.12 VHP 3.620 DpA 11.94 RAP 190.34 ECC 1.3346

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2687.12 -27.54 73.63 555.75 96.87 12 26 11 2087.1 -26.30 65.18

4393.55 6.25 162.82 547.53 62.32 4 47 51 3793.6 2.49 176.15

2399.70 -28.65 52.30 355.55 98.25 13 52 31 1799.7 -2T.39 43.79

4156.21 7.39 164.75 346.9| 60.95 5 57 27 3556.2 3.46 156.16

2131.71 -32.25 31.24 352.85 102.05 15 13 42 1531.7 -30.24 22.59

3996.96 10.56 150.87 345.11 57.24 G 45 58 3397.0 S.97 144.53

MIO-COUR$£ EXI[CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8714 9AU .4TgT SGT 1061.5 SGR 1640.6 SG5 1579.1 ST 312.1 SR 518.7 55 973.8

RC3 1.5345 FAU .40264 RRT .2722 RRF -.9713 RTF -.2785 CRT -.9554 CRS .7105 CST -.6412

FC-17./521 BSP 5718 SG8 1954.0 R25 -.1442 R13 -.9607 LSA 1087.g HSA 558.4 5SA 52.5

BC3 1.7646 FSP 5369 SG1 I680.5 SG2 gD?.D THA 74.40 ELI 600.0 EL2 79.7 ALF 120.49

2417



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 227.73 LAP -.36

"RC 240.24e_l;L -S.O2

PLANETOCENTRIC CONIC

CS 2D.297 YHL 4.505

LNCH AZMTH LNCH TIME

90.00 11 47 26

90.00 3 28 44

100.00 13 16 10

100.00 4 42 41

110.00 14 40 59

110.00 S 34 Zl

FLIGHT TIN( 228.00 ARRIVAL DATE AUG 9 1965

DISTANCE 496.753 EARTH TO MARS

LOL 92.22 VL 32.964 GAL 6.36 AZL 90.69 HCA 148.34 SNA 184.99 ECC .23163 INC .8896 vl 30.280

LOP 240.56 VP 21.169 GAP -.99 AZP 69.41 TAL 34.96 TAp 183.29 RCA 142.14 APO 227.84 V2 24.152

GP 14.38 ZAL 33.85 ZAP 121.92 ET8 169.47 ZAE 155.42 ETE 141.01 ZAC 102.52 ETC 255.76 CLP 123.08

DLA 15.97 RAL 126.84 RAO 6867.8 VEL 11.903 PTH 2.11 VHP 3.$71 DpA 12.80 RAp 189.99 ECC 1.3340

L-I TIME lNJ LAT ]NJ LONG INJ RT ASC INJ AZHTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2867.22 -27.37 72.20 353.24 97.56 12 31 53 2067.2 -26.04 63.79

4412.60 6.85 183.90 347.21 62.46 4 42 16 3812.6 3.10 177.21

2381.05 -28.64 50.94 353.03 98.94 13 55 51 1781.0 -27.11 42.48

4174.00 7.98 165.74 346.60 61.10 § 52 15 3574.0 4.06 159.14

2115.68 -32.00 30.04 352.29 102.72 15 16 15 1515.6 -29.92 21.45

4012.17 10.92 151.69 344.83 57.40 6 41 13 3412.2 6.54 145.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1993 TRA -.5707 TC3 .7348 BAU .4957 SGT 1030.5 SGR 1737,9 SG3 1623.4

ROE -.SS27 RRA .6182 RC3 1.6321FAU .41302 RRT .1416 RRF -.9758 RTF -.1440

FOE .7184 FRA-7.6402 FC-17.6170 BSP 5933 S_ 2020.4 R23 -.0664 R13 -.9736

BOE .4081BRA .8414 BC3 1.7899 FSP 5533 SGI 1747.2 SG2 1014.7 THA 82.73

LAUNCJ4 DATE DEC 24 1964 FLIGHT TRIAl 230.00

HELIOCENTRIC CONIC DISTANCE 300.663 EARTH TO MARS

RL 147.13 LAL -.00 LGL 92.22 VL 32.955 GAL 6.36 AZI. 90.78 HCA 149.38 SMA 184.84 ECC .23102 INC .7796 vl 30.260

RP 227.34 LAP -.39 LOP 241.61 VP 21.203 GAP -1.32 AZP 89.33 TAL 35.01 TAp 184.40 RCA 142.14 APO 227.54 V2 24.193

RC 242.030 GL -5.65 GP 15.04 ZAL 33.87 ZAP 120.12 ETS 169.70 ZAE 153.52 ETE 142.78 ZAC 103.01 ETC 253.77 CLP 121.31

PLANETOCENTRIC CA_NIC

C3 20.263 VHL 4.501DLA 13.37 RAL 126.62 RAO 6367.8 VEL 11.901PTH 2.11VHP 3.528 DPA 13.70 RAp 189.64 ECC 1.SS38

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ L.(_iG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 11 51 49 2646.11 -27.17 70.69 352.73 96.30 12 35 52 2046.1 -25.74 62.31

90.00 3 22 39 4432.92 7.48 185.05 346.91 62.61 4 36 28 3832.9 3.76 178.35

100.00 13 20 6 2361.24 -28.42 49.51 352.50 99.67 13 59 27 1761.2 -26.80 41.09

100.00 4 36 56 4193.03 8.60 166.81 346.30 61.26 S 46 49 3593.0 4.70 160.19

110.00 14 44 3 2099.54 -31.74 28.78 351.72 103.43 15 19 2 1498.5 -29.36 20.24

110.00 5 29 28 4028.49 11.51 152.58 344.56 57.59 6 36 37 3428.5 7.16 146.20

D|FFERENTIAL C.CRRECTIONS MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2193 TWA -.8254 TC3 .6071 8AU .5000 SGT 1022.9 8GR 1848.6 SG3 1673.4 ST 372.1 8R 501.5 $8 986.2

ROE -.3328 RRA .6733 RC3 1.7428 FAU .42458 RRT .0098 RRF -.9790 RTF -.0t14 CRT -.9772 CRS .7100 CST -.7959

FOE .5669 FRA-7.9969 FC-18.1400 BSP 6109 S(_ 2112.7 R23 -.0023 R13 -.9798 LSA 1105.4 HSA 371.9 $SA 48.9

BOE .3986 BRA .9189 BC3 1.8455 FSP 5595 SGI 1848.7 SG2 1022.7 THA 89.55 EL1 621.2 EL2 63.8 ALF 126.39

ORBIT DETERMINATION ACCURACy

ST 339.1 SIR 512.0 $S 979.6

CRT -.9638 CRS .7131 CST -.8316

LSA 1097.4 MSA 360.3 SSA $1.1

EL1 609.4 EL2 76.0 ALF 125.13

ARRIVAL DATE AUG 11 1985

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 232.00

HELIOCENTRIC COMIC 01STANCE 504.$62

RL 147.13 LAL -.OO LOL 92.22 YL 32.946 GAL 6.35 AZL 90.87 HCA 150.43 SHA

RP 228.95 LAP -.43 LOP 242.66 VP 21.237 GAP -1.64 AZP 69.25 TAL 35.04 TAp

tic 243.792 GL -6.33 GP 15.74 ZAL 33.92 ZAP 118.31ETS 169.95 ZkE 151.57 ETE

PLAHETOCENTR|C CONIC

C3 20.231VHL 4.498 OLA 12.73 RAL 126.40 RAO 6567.9 VEL 11.900 PTH 2.11VHp 3.468 DpA 14.63 RAp 189.28 ECC 1.3330

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC lHJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 11 58 28 2623.63 -26.94 69.08 352.21 99.07 12 40 12 2023.6 -25.41 60.75

90.00 3 18 9 4454.64 8.16 186.28 346.62 62.79 4 30 23 3854.6 4.45 179.57

100.00 13 24 23 2340.11 -28.17 47.99 351.97 100.43 14 3 23 1740.1 -26.44 39.62

100.00 4 50 55 4213.40 9.27 167.96 346.03 61.45 5 41 6 3613.4 5.39 161.32

110.00 14 47 26 2080.24 -31.44 27.44 351.15 104.17 18 22 6 1480.2 -29.17 18.96

110.00 S 24 21 4046.03 12.15 153.54 344.31 57.80 6 31 47 3446.0 7.81 147.13

DZFFEflENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

ARRIVAL DATE AUG 13 1965

EARTH TO MARS

184.70 ECC .23043 ;NC .8678 vl 30.280

185.48 RCA 142.14 APO 227.26 V2 24.235

144.34 ZAC 103.53 ETC 25S.77 CLP 119.52

TOE .2286 TRA -.6965 TC3 .4481 BAU .5145

ROE -.3163 RRA .7262 RC3 1.8486 FAU .43274

FOE .4615 FRA-8.1694 FC-18.5182 BSP 6523

BDE .3692 BRA 1.0062 BC3 1.9021 FSP 5767

LAUNCH DATE DEC 24 1964

HELIOCENTRIC C_N1C

RL 147.13 LAL -.00 LQL 92.22 VL 32.939 GAL

RP 226.56 LAP -.46 LCP 243.72 VP 21.273 GAp
RC 245.534 _ -7.05 GP

PLAN(TOCENTRIC CONIC

CS 20.203 VHL 4.495 DLA

SGT 1036.0 8GR 1956.2 863 1709.9 ST 397.6 SR 495.7 ss 992.3

RRT -.1523 RRF -.9830 RTF .1541 CRT -.9814 CRS .7183 CST -.7924

SGB 2213.7 R23 .0520 R13 -.9816 LSA 1116.8 NSA 372.8 SSA 47.5

SG1 1965.0 SG2 1019.4 THA 96.32 EL1 632.6 ELI 59.8 ALF 128.62

FLIGHT TIN( 234.00 ARRIVAL DATE AUG 15 1965

DISTANCE 508.5tt EARTH TO MARS

6.34 AZL 90.97 HCA 151.49 SMA 184.57 ECC .22987 INC .9681 V1 30.280

-1.95 AZP 89.15 TAL 35.06 TAp 186.55 RCA 142.14 APO 227.00 V2 24.277

16.47 ZAL 34.01 ZAP 116.47 ETS 170.23 ZAE 149.56 ET( 145.73 ZAC 104.08 ETC 255.78 CLP 117.69

12.05 RAL 126.19 RAO 6567.8 VEL 11.899 PTH 2.11VHP 3.454 DpA 15.62 RAp 188.92 ECC 1.3325

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 1 32 2599.71 -26.67

90.00 S 9 23 4477.90 8.88

100.00 13 Z9 0 2317.59 -27.89

100.00 4 24 36 4235.29 9.98

110.00 14 51 6 2060.69 -31.10

110.00 5 18 59 4094,92 12.84

DIFFERENTIAL CCRRECTION9

TOE .2339 TRA -.7713 TC3 .2842 BAU .9350

ROE -.2968 flRA .7826 RC3 1.9602 FAU .44022

FOE .3348 FRA-6.3901 FC-19.8640 BSP 6995

BD( .3779 BRA 1.0986 BC3 1.9807 FSP 5916

INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.39 351.68 99.88 1244 51 1999.7 -25.03 59.10

187.61 346.35 63.00 4 24 1 3877.9 5.19 180.88

46.38 351.42 101.23 14 7 38 1717.6 -26.05 38.06

169.19 345.77 61.68 5 35 11 3635.3 6.12 162.55

26.01 350.56 104.95 15 25 27 1460.7 -28.74 17.61

154.58 344.08 58.04 6 26 44 3464.9 8.52 148.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1079.3 8_ 2070.9 SG3 1743.8 ST 424.2 SR 489.5 Ss 998.9

RRT -.3078 RRF -.9857 RTF .3116 CRT -.9859 CRS .7276 CST -.7837

$GB 2335.3 R23 .0904 R13 -.9816 LSA 1128.7 NSA 375.9 SSA 45.8

SG1 2105.6 SG2 1010.0 THA 101.89 ELI 645.5 EL2 55.8 ALF 130.85
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC R4 1864

HELIOCENTRIC CONIC

RL 14T.13 LAL -.O0

RP EEQ.1T LAP -.48

RC t4T.E58 GL -?.85

PLAN(TOCENTN|C CONIC

C3 EO.IRI VHL 4.498

LNCN AZ14TH LNCH TIRE

90.00 12- 6 59

90.00 3 2 18

100.00 13 34 0

100.O0 4 IT 56

110.00 14 55 8

110.00 5 1} 10

FLIGHT TIM( 238.00 ARRIVAL DATE AUG 17 ItG5

DISTANCE 512.451 EARTH TO MARS

LOt. 98.22 VL 32.932 GAL 6.33 AZL 91.07 HCA 152.54 SNA 184.46 ECC .22984 INC 1.0717 vl 30.SOD

LOP Z44.TT VP 21.310 GAP -E.E5 AZtP 89.05 TAL $5.06 TAp 187.61 RCA 142.15 APO 226.76 VE :4.51R

GP 17.25 ZAL 34.24 ZAP 114.61 (TS 170.53 ZA( 147.52 (TE 148.97 ZAC 104.67 ETC 255.78 CLP 115.85

DLA 11.28 flAL 125.98 RAD 6567.8 VEL 11.898 PTH 2.11 VHp S.425 DPA 18.64 RAP 188.57 ECC 1.$$21

L-I TIN( INJ LAT |NJ LONG INJ RT ARC |NJ AZNTH INJ TIN( PO CST TIN IhJ Z LAT INJ E LON_

ZST4.15 -28.38 65.58 351.14 100.73 12 49 53 1974.2 -14.81 57.$5

4502.R8 9.85 189.04 346.10 63.25 4 IT 19 3902.9 5.R9 182.28

2293.52 -RT.5S 44.67 350.87 102.07 14 12 14 1693.6 -25.61 36.41

425R.TQ 10.73 170.53 345.53 61.93 5 28 54 3658.8 G.SO 163.84

20_8.?9 -$0.T3 24.50 349.97 105.T7 15 29 6 1439.6 -28.26 16.17

4085.50 13.57 1SS.TO 345.87 58.32 $ 21 24 3485.3 9.28 149.13

DIFFERENTIAL C_RI_CTIQNs

TOE .t199 111A -.8501 TC3 .1142 BAD .5614

ROE -.2T44 I_A .0429 RC3 2.0•75 FAt) .44579

FOE .18TG FRA-R.S91)• FC-IS.lWS6 BSP 7529

20E .3844 8RA 1.1971 BC5 2.080• FSP 8042

NID-COUI194E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1151.T SGR 2592,9 SG3 |T•4.2 ST 451.2 SR 485.5 SS 1007.0

RRT -.4464 RRF -.9980 RTF .4512 CRT -.9899 CRS .7391CST -.7713

SG8 2476.9 R23 .1160 R13 -.9812 LSA 1141.1NSA $81.0 SSA 43.8

SGI 2287.5 SG2 996.6 THA 106.46 ELI 859.7 EL2 46.8 ALF 1SS.O0

LAUNCH DATE DEC 24 1844 FLIGHT TIRE 238.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC

RL 14T.11 LAL -.00

lip 995.T6 LAP -.53

NC 246.R59 GL -0.6T

PLAN(TOCENTRIC CONIC

C3 20.18T VHL 4.461

I.JACH A21RTH INCH TIRE

60.00 12 12 51

90.00 2 54 44

100.00 13 39 24

100.00 4 10 53

110.00 14 59 2T

I10.00 S ? 19

DISTANCE 516.401 EARTH TO NARS

92.22 VL 32.928 GAL 6.32 AZL 91.19 HCA 153.61 SNA 184.35 ECC .22885 INC 1.1856 Vl 30.E80

245.03 VP 21.349 GAP -2.55 AZP 88.94 TAL 35.05 TAp 188.65 RCA 142.17 Al_ 226.54 VE 24.SS0

GP 18.07 ZAL 34._1 ZAP 112.73 ET6 170.87 ZAE 145.41 ETE 148.10 ZAC 105.30 ETC 255.80 CLP 113.98

DLA 10.48 RAL 125.•• RAO 8567.9 V[L 11.897 PTH 2.11 VHP 3.401 DPA 17.72 RAP 188.22

L-| TIRE INJ LAT |NJ tONG INJ RT ARC INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAY

2547.05 -26.00 63.6T 350.59 101.63 12 55 18 1947.0 -24.14

4529.71 10.4• 190.59 345,8T 83.54 4 10 14 3929.7 6.83

I_115T.02 o2•.18 42.86 350,30 102.95 14 IT 12 166•.9 -25.12

4284.0T 11.54 1TI,ST 545.32 62.23 5 22 17 3684.1 T.T3

201T.40 -30.30 22.8t) 349._ 106.64 15 33 5 1417.4 -RT.Y3

4107.35 14.35 156.93 $43.$8 58.64 6 15 48 3507.4 lO.lO

DIFFENENTIAL C_RI_CTIQNS

TOE .243T TRA -.9334 TC3 -.001• BALI .5935

RD( -.2484 I_A .90Tt RC3 2.2003 FAU .45223

FO£ .OLd4 FRA-R.TSS9 FC-19.4139 Blip 8127

80( .3460 BItA !.3016 BCS 2.20t2 FSP 9145

NIO-COURW[ EXECUTION ACCURACY

_T 125t.9 SGR 2321.8 SG3 1800.3

RRT -.5621 RiD r -.9899 RTF .5_•1

SGB 2937.7 RZ3 .1321RI3 -.9812

SG1 2446.2 SC_ 981.8 TNA 110.25

ECC 1.331R

INJ 2 LONG

55.50

183.80

34.66

165.25

14.85

150.41

ORBIT DETERMINATION ACCURACY

ST 478.2 SR 4T8.1 $$ 1017.2

CRY -.9824 CR3 .TSST CST -.TSS4

LSA 1157.5 NRA 388.0 8SA 41.6

EL1 675.0 ELE 41.D ALF lS5.Ot

LAUNCH DATE DEC 84 1964

HELIOCENTRIC C.QNIC

RL 14T.13 LAL -.00

RP RSS.3R LAP -.58

RC RS0.R43 GL -8.58

PLAN(TOCENTRIC CONIC

C3 Z0.18S VHL 4.490

LNCH AZNTN LN(H TIN(

90.DO 12 19 1O

90.00 2 46 45

100.00 18 45 13

!00.00 4 3 23

110.00 15 4 10

liD.D0 5 0 55

FLIGH• TIN( 240.00 ARRIVAL DATE AUG Zl 1RS5

LOL 92.22 VL

LOP 248.90 VP

GP 18.94 ZAL

DISTANCE 520.381 EARTH TO MARS

32.920 GAL 6.30 AZL 91.31 HCA 154.87 SNA 184.26 ECC .E1835 |NC 1.9088 V1 $0.||0

21.38T GAP -2.84 AZP 88.82 TAL 35.01 TAp t89.68 RCA 142.18 APO 828.S$ VZ 14.408

34.55 ZAP 110.85ETS 171.23 ZAE 143.28 (TE 149.12 ZAC 105.96 ETC 155.81 CLP 112.10

OLA 9.58 RAL 125.58 RAD 6567.8 V(L 11.897 PTN 2.11VHP 3.382 DPA 18.84 RAP 18T.89 ECC 1.3318

L-I TIN( |NJ LAY INJ LONG |NJ RT A$C INJ AZNTfl INJ TIN( PO CST TIN INJ Z LAY INJ 2 LONG

E517.98 -25.59 81.65 350.02 102.$8 IS ! 8 1918.0 -29.$0 53.54

4550.68 11.34 198.2T $45.87 63.88 4 2 44 3958.7 7.74 185.44

2840.45 -28.T4 40.93 349.72 103.88 14 22 34 1840.5 -Z4.ST $2.81

4311.44 12.40 173.55 345.13 62.58 5 i5 15 3711.4 4.65 166.7R

169S.36 -29.82 2t.19 348.73 |0T.54 15 3T 24 1393.4 -RT.IS 13.03

4151.2• 15.19 t58.2• 343.52 59.01 8 9 4T 3531.3 10.98 151.T1

DIFFERENTIAL C_RRECTION8

TOE .2452 TRA-l.0214 TCS -.2435 8AU .6309

RD[ -.R181 RRA .8752 RC3 2.3278 FAU .45632

FOE -.1851 FRA-8.RG16 FC-19.5933 911 s 8T_5

BDE .3285 BRA 1.4122 BC3 2.3405 FSP 622t)

RID-COURSE [X2CUTION ACCURACY

SGT 1375.2 SGR 245T.8 SG3 1820.9

RRT -.6543 _ -.!_!6 RTF .6591

2816.9 R23 .1418 R13 -.9813

SGI 2845.9 SG2 966.5 THA 113.43

ORBIT DETERMINATION ACCURACY

ST 505.2 SR 474.4 8S 1030.1

CRT -.9923 CR8 .TT22 CRY -.T3R6

LSA 1175.8 NSA 396.7 SSA 39.1

ELI 891.7 EL2 42.9 ALF 136.81

LAUNCH DATE DEC 24 194_11 FLIGHT TIN( 242.00 ARRIVAL DATE AUG 23 1955

HELIOCENTRIC CCNIC

RL 147.13 LAL -.00

RID 224.99 LAp -.59

RC 252.$0T GL -10.57

PLAN(TOCENTRIC CONIC

CS EO.IT2 K 4.491

LNCH AZ14TH LNCH TIME

90.00 12 25 59

90.00 2 38 14

lOO.OO 13 51 30

100.00 S 55 24

110.00 15 9 18

110.O0 4 54 6

DIFFERENTIAL C(_RECTIONS

TDE .242T TRA-l.lI46

NO( -.1848 RRA 1.0478

FOE -.3681FNA-9.1071

BiDE .3049 BRA 1.5298

DISTANCE 524.332 EARTH TO MARS

L_ 92.22 VL 32.915 GAL 6.28 AZL 91.44 HCA 155.T4 SI4A 184.18 ECC .21789 |NC 1.4425 VI 30.280

LOP 247.97 VP 21.428 GAP -3.12 AZlP 88.68 TAL 34.99 TAp 190.T0 RCA 142.21 APO 228.15 V2 24.444

GP 19.87 ZAL 34.81 ZAP 108.95 [T8 171.83 ZM( 141.11 ETE 150.05 ZAC 106.70 ETC 255.82 CLP 110.80

OLA 8.62 RAL 125.35 RAD 8567.8 VEL 11.996 pTH 2.11 VHP 3.369 DPA 20.02 RAp 187.58 ECC 1.3320

L-I TIN( INJ LAY INJ LONG |NJ RT ASC INJ AZI4TH INJ TIM( PO CST TIN INJ E LAT INJ 2 t_NG

2486.85 -25.11 59.49 348,44 103.54 13 T 26 1886.8 -23.00 51.45

4590,08 12.28 194.10 345.50 64.28 3 54 44 3990.0 8.72 18T.£3

1211.00 -26.24 38.88 349.12 104.95 14 28 21 1611.0 -23.95 30.84

4341.1_ 13.33 175._ 544.97 62.99 5 • 45 3741.1 9.80 159.46

106T.58 -29.28 18.38 348.10 108,49 18 42 5 1367.6 -25.4T 11.31

4187.30 16.10 159.•4 343.39 59.48 6 $ 23 355T.3 11.93 153.18

N|O-CoURSI[ EX[CUT|ON ACCURACY ORIIIT 0ETERNINATICil ACCURACY

TC3 -.4313 BAU .6T36 SST 1521.3 SGR _S01.3 SG3 1035.6 6T 531.2 SR 4T3.8 $S 1046.T

RC3 2.4602 FAU .45096 RRT -.7291 RRF -.9930 RTF .•305 CRT -.9864 CR8 .TR53 CST -.7234

FC-16.$STT 9SP 9523 SGB 3013.5 R23 .1463 R13 -.9622 LRA 1198.2 NSA 405.3 $$A 35.$

BC3 Z.4977 FSP 6288 $4;1 2839.2 S¢_ 951.7 THA 118.12 EL1 709.$ EL2 53.9 ALF 138.32

2419



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OEC 24 |gG4 FLIGHT TIM( 244.00 ARRIVAL OATE AUG 25 1968

HELIOCENTRIC CONIC

RL 147.13 LAL -.DO

RP 224.60 LAP -.83

RC 253.951 GL -11.64

PLANETOCENTRIC CONIC

C3 20.199 VHL 4.494

LNCH AZMTH LNCH TIME

90.00 12 33 20

90.00 2 29 8

100.00 13 58 18

100.00 3 46 50

110.00 15 14 51

110.00 4 46 47

OIFFERENTIAL CCRRECTIONS

TOE .2372 TRA-1.2121

ROE -.1447 RRA 1.1260

FOE -.5949 FRA-9.2318

DOE .2779 8RA 1.6544

LOt. 92.22 VL

LOP 249.04 VP

GP 20.65 ZAL

DISTANCE 528.312 EARTH TO MAR9

32.911 GAL 6.26 AZL 91.59 HCA 156.81 SMA 184.10 ECC .22745 INC 1.5865 vl 30.260

21.469 GAP -3.40 AZP 88.54 TAL 34.90 TAp 191.71 RCA 142.23 APO 225.96 V2 24.466

35.14 ZAP 107.05 ET$ 172.06 ZAE 138.90 ETE 150.91 ZAC 107.48 ETC 255.82 CLP 108.29

DLA 7.56 RAL 125.13 RAO 6567.8 VEL 11.699 PTH 2.11 VHP 3.362 OPA 21.25 RAp 167.29 ECC 1.9324

L-I TIM( INJ LAT INJ LONG INJ RT AsC INJ AZI4TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2453.42 -24.56 57.20 348.85 104.56 13 14 13 1853.4 -22.32 49.24

4624.10 13.28 196.10 345.36 64.76 3 46 12 4024.1 9.77 189.18

2179.34 -25.67 36.70 348.52 105.86 14 34 38 1579.3 -23.25 28.74

4373.41 14.32 177.15 344.84 63.48 4 59 43 3773.4 10.64 170.29

1939.79 -28.66 17.45 347.45 109.48 15 47 11 1339.8 -25.74 9.49

4185.72 17.08 161.36 343.30 59.93 5 58 32 3585.7 12.95 154.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.6220 BAU .7212 SGT 1683.4 SGR 2753.5 SG3 1844.4 ST 557.1 SR 477.1 SS 1069.2

RC3 2.5974 FAU .48008 RflT -.7806 RRF -.9941 RTF .7844 CRT -.9785 CRS .8227 CST -.7048

FC-19.7192 BSP 10305 SG8 3227.3 R23 ,1478 R13 -.9832 LSA 1226.7 MSA 418.7 SSA 33.8

8C3 2.6708 FSP 6313 SG1 3087.9 SG2 939.1 TMA 118.37 EL1 729.7 EL2 75.2 ALF 199.52

LAUNCH OATE DEC 24 1964 FLIGHT tiN( 246.00 ARRIVAL OATE AUG 27 1965

HELIOCENTRIC CCIAIC

RL 147.13 LAL -.00 LOt. 92.22 VL

MP 224.21 LAp -.68 LOP 250.12 VP

RC 275.578 GL -12.81 _ 21.90 ZAL

PLAN(TOCENTRIC CONIC

C3 20.249 VML 4.500

LNCH AZMTH LNCH 7114(

90.00 12 41 16

90.00 2 19 19

100.00 14 5 40

100.OO 3 37 37

110.OO 15 20 53

110.00 4 36 53

DIFFERENTIAL C_RRECTIONS

TOE .2291 TRA-1.3120 TC3 -.8115 8AU .7753

ROE -.0943 RRA 1.2158 RC3 2.7465 FAU .46083

FOE -.8726 FRA-9.SS57 FC-19.7027 BSP 11072

BOE .2477 9RA 1.7874 BC3 2.8639 FSP 6245

DISTANCE 532.304 EARTH

$2.907 GAL 6.24 AZL 91.75 HCA 157.88 SMA 184.04 ECC .22702 INC

21.511 GAP -3.87 AZP 88.38 TAt. $4.82 TAp 192.70 RCA 142.26 APO

35.54 ZAP 105.16 ETS 172.53 ZAE 136.67 ETE 151.71 ZAC 106.33 ETC

TO MARS

1.7482 vl 30.280

223.82 V2 24.527

255.82 CLP 106.37

DLA 6.41RAL 124.89 RAD 6567.8 VEL 11.901PTH 2.11VHP 3.362 OPA 22.53 RAp 187.04 ECC 1.3332

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2417.44 -23.92 54.76 348.25 105.63 13 21 34 1817.4 -21.54 46.89

4661.25 14.34 198.31 345.27 65.32 3 37 1 4061.2 10.90 191.33

2145.24 -25.02 34.36 347.90 106.92 14 41 25 1545.2 -22.46 26.52

4408.68 15.38 179.23 344.76 64.05 4 51 5 3808.7 11.77 172.31

1909.82 -27.96 15.39 346.78 110.51 15 52 43 1309.8 -24.92 7.55

4216.87 18.15 163.17 343.25 60.51 5 49 9 3616.9 14.07 156.41

MID-COURS|[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1953,0 $GR 292_.S _d_3 1851.8 ST 583.0 SR 487.4 8S 1104.3

RRT -.8212 _ -.9951RTF .8240 CRT -.9569 CRS .8548 CST -.6774

3462.3 R23 .1467 RIS -.9843 LSA 1266.7 MSA 457.8 SSA 90.6

$G1 3555.6 _2 928.0 THA 120.11 EL1 752.0 EL2 109.7 ALF 140.33

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 248.00 ARRIVAL DATE AUG 29 1965

HEL|OCENTRIC CONIC

RL 147.13 LAL -.00

RP 223.82 LAP -.69

RC 257.180 GL -14.10

PLAN(TOCENTRIC CON|C

C3 20.327 VHL 4.509

LNCH AZMTH LNCH TIME

90.00 12 49 54

90.00 2 8 43

100.00 14 13 40

100.00 3 27 58

110.00 15 27 29

110.00 4 30 19

OIFFERENTIAL C(:RRECTIONS

TO( .2104 TRA-1.4229

ROE -.0435 flflA 1.3011

FOE-l. II81 FRA-9.SgS3

DOE .2148 DRA 1.9261

DISTANCE 536.303 EARTH TO MARS

LOL g2.22 VL 32.g04 gAL 8,21 AZL 91.92 HCA 158.96 SMA 183.99 ECC .22662 INC 1.9238 Vl 30.280

LOP 251.20 VP 21.554 GAP -5.93 AZF 88.20 TAL 34.72 TAp 193.66 RCA 142.29 APO 225.69 V2 24.569

GP 23.01 ZAL 36.02 ZAP 103.27 ET3 173.05 ZAE 134.41 ETE 152.44 ZAC 109.24 ETC 255.81 CLP 104,44

DLA 5.15 RAL 124.65 RAO 6567.8 VEL 11.904 PTH 2.12 VHP 3.369 DpA 25.88 RAp 186.83 ECC 1.3345

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2378.56 -23.18 52.14 347.64 106.73 13 29 32 1778.6 -20.67 44 37

4701.96 15.49 200.75 345.22 65.99 3 27 5 4102.0 12.11 193.70

2108.36 -24.27 31.90 347.27 108.01 14 48 48 1506.4 -21.58 24.14

4447,40 16.52 161.54 344.73 64.73 4 41 45 3847.4 12.98 174.54

1877.36 -27.17 13.20 343.11 111.59 15 58 46 1277.4 -23.99 5.48

4251.15 19.27 165.18 343.25 61.20 5 41 10 3651.2 15.28 158,33

MID-COURSE (X[CUTIOI ACCURACY ORBIT O(TERMINATION ACCURACY

TC3-1.0133 8AU .8309 SGT 2050.3 _ 3086.4 SG3 1841.1 ST 607.4 SR 507_2 SS 1136.0

RC3 2.8848 FAU .45722 RRT -.8545 RRF -.9959 RTF .8570 CRT -.9556 CRS .8864 CST -.6728

FC-19.4734 BSP 11991 $GB 3705.3 R23 .1448 R13 -.9854 LSA 1310.2 NSA 446.4 SSA 28.0

BC3 3.0578 FSP 6254 SG1 3590.4 SG2 915.6 THA 121.90 EL1 778.9 EL2 159.6 ALF 140.48

LAUNCH DATE DEC 24 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC C(_41C

RL 147.13 LAL -.DO

RP 223.44 LAp -.72

RC 258.763 GL -15.51

PLAN(T_ENTRIC CONIC

C3 20.442 VML 4.521

LNCH AZI4TH LNCH TIME

90.00 12 59 17

90.OO 1 57 11

100.00 14 22 23

lOO.OO S 16 46

110.00 15 34 40

110.O0 4 20 58

DIFFERENTIAL CCRRECTIONS

TOE .1884 TRA-1.5382 TC3-1.2142 8AU .8904

R0E .0152 RRA 1.3949 RC3 3.0233 FAU .45137

FOE-1.3741 FRA-9.3984 FC-19.1155 BSP 12986

80E .1870 BRA 2.0765 BC3 3.2580 FSP 6237

DISTANCE 540.511 EARTH

LOL 92.22 VL 32.902 GAL S.18 AZL 92.12 HCA 160.04 S44A 183.95 ECC .22623 INC

LOP 252.28 VP 21.598 GAP -4.19 AZ1P 88.01TAL 34.61 TAp 194.65 RCA 142.33 APO

GP 24.21 ZAL 36.58 ZAP 101.40 ETS 173.61 ZA( 132.14 ETE 153.15 ZAC 110.23 (TC

TO MARS

2.1186 vl 30.280

225.56 V2 24.611

255.79 CLP 102.51

DLA 3.76 RAL 124.38 RAO 6567.8 V(L 11.909 PTH 2.12 VHP 3.384 OPA 25.50 RAp 186.67 ECC 1.3364

L-I TIME INJ LAT INJ L(_iG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2333.43 -22.33 49.35 347.02 107.88 13 38 13

4746.61 16.71 203.48 345.24 66.80 3 16 18

2069.38 -23.40 29.25 346.63 109.15 14 56 51

4490.09 17.74 184.12 344.76 65.54 4 31 36

1842.14 -26.27 10.87 345.42 112.71 16 5 22

4289.09 20.50 167.43 543.33 62.05 5 32 27

MID-COURSE EXECUTICIq ACCURACY

SGT 2253.3 SGR 3257.7 SG3 1821.1

RRT -.8797 RRF -.9966 RTF .8819

SGB 3961.1 R23 .1418 R15 -.9865

SG1 3856.3 SG2 905.1 THA 125.40

1736.4 -19.67 41.68

4146.8 13.43 196.34

1468.4 -20.57 21.39

3890.| 14.29 177.03

1242.1 -22.96 5.27

3689,1 16.59 160.48

ORBIT DETERNINATION ACCURACY

ST 632.7 SR 538.1 98 1174.1

CRT -,9094 CRS .9160 CgT -.8708

LSA 1363.8 MSA 455.9 SgA 25.4

EL1 812.1 EL2 174.4 ALF 140.07

2420



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 24 1984 FL]GHT TIN( ZSZ.QO ARRIVAL DATE SEP 2 J945

HELIOCENTRIC CONIC D|STANC[ 544.328 EARTH TO MARS

RL 147.13 LAL -.00 LOL 92.22 VL 32.900 6AL 6.15 AZL 92.34 HCA 161.13 SNA 183.91 ECC .22586 IMC 2.3352 Vl 30.280

RP ZZS.OS LAP -.75 LOP 2SS.ST VP 21.84Z GAp -4.44 AZP $7.79 TAL 34.48 TAp 195.6! RCA 142.37 APO 228.45 VZ 24.453

MC 280.328 6L -17.07 GP 25.50 ZAL 37.25 ZAP 99.55 (TS 174.22 ZAE 129.84 ETE I53.77 ZAC 111.32 ETC 255.76 CLP 100.59

PLANETOC(NTRIC CONIC

CS SO.ROT YHL 4.559 DLA 2.23 RAL 124.08 RAD 6587.6 VEL 11.916 PTH 2.12 VHP 3.408 DPA 26.79

LHCH AZ14TH LNCH TIH[ L-I TIN( lNJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIM( PO CST TIN

90.00 15 9 32 2290.59 -21.34 46.$5 346.40 109.07 15 47 48 1690.6

90.09 I 44 32 4796.48 16.01 206.54 345.34 67.76 S 4 29 4196.5

100.00 14 31 55 2024.97 -22.40 26.40 $45.99 110.$3 15 5 40 1424.9

100.00 3 4 51 4537.45 19.05 187.03 344.88 66.52 4 20 28 3937.4

110.00 18 42 32 1803.81 -25.23 8.36 344.73 115.86 16 12 36 1203.8

110.00 4 10 43 4331.65 21.82 169.99 543.49 63.01 5 22 54 3731.2

RAp 196.56 [CC 1.3391

INJ E LAT |NJ Z LON6

-18.54 $8.80

14.84 199.30

-19.43 18.87

15.71 179.83

-21.79 .90

16.05 162.91

DIFFERENTIAL CGRRECTIONS MID-COURWE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE .1833 TRA-$.9610 TC5-1.4183 BAU .9525 SGT 2467.9 SCAt 3430.9 $463 1707.6 ST 659.6 SR 591.4 SS 1214.4

RDE .0006 RltA 1.4935 RC$ 3.2545 FAU .44229 RRT -.8997 _ -.9972 RTF .90|6 CRT -.8892 CR8 .9409 CST -.6801

FOE-l.9677 FRA-9.3418 FC-18.$015 081 s 14085 SColD 4ZZ6.Z R28 .1803 R13 -.9876 LSA 1426.$ NSA 461.0 SSA 22.9

llO( .1732 BRA 2.2337 BC3 3.4573 FSP 6225 $61 4130.4 $4;2 094.9 THA 124.78 EL1 854.3 ELE 208.0 ALF 139.06

LAUNCH DATE DEC 24 1_J4, FLIGHT TIME 254.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC ColiC DISTANCE 548.558 EARTH TO MARS

RL 147.13 LAL -.00 L(_ 92.22 VL 32.898 6AL 6.12 AZL 92.50 HCA 162.22 SHA 183.88 ECC .22551 INC 2.5782 Vl 30.280

RP LrZE.69 LAP -.79 LOP 254.46 VP 21.687 GAp -4.69 AZP 87.54 TAL 54.34 TAp 196.55 RCA 142.42 APO 225.35 V2 24.695

tiC 681.969 6L -19.61 GP 26.89 ZAL 36.04 ZAP 97.78 (TS 174.88 ZA( 127.53 ET( 154.38 ZAC 112.50 ETC 255.72 CLP 98.67

PLAN(TOCENTRIC C(_IIC

C3 20.057 VHL 4.595 DLA .$3 RAL 123.74 RAO 6867.8 V[L 11.925 PTH 2.12 VHP

LNCH AZNTH INCH TIRE L-I TIN( INJ LAT INJ LGNG INJ RT A$C INJ AZNTH

90.00 15 20 47 2240.57 -20.19 48.13 845.80 110.29

90.00 I 30 35 4881.82 19.40 210.01 345.54 68.96

100.00 14 42 23 1977.40 -21.24 23.35 345.87 111.54

100.00 Z 51 41 4590.23 20.45 190.38 345.10 67.71

110.00 15 81 11 1762.02 -24.0_ 5.69 344.05 115.08

110.00 3 59 22 4370.87 23.28 172.90 343.78 64.20

DIFFERENTIAL C_RRI[CTION9

TOE .1149 TRA-1.79§9 TC3-1.6027 BAU 1.0239

RUE .1717 RRA 1.9184 RC$ $.307? FAU .48441

FDE-1.gYS2 FRA-R.3248 FC-10.0409 B_P 14988

DOE .2066 lIRA 2.4081 BC3 3.6755 FSP 6004

3.442 DPA 28.36 RAp 186.56 (CC 1.3429

INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

13 58 6 1640.6 -17.25 35.70

2 51 27 4251.8 16.37 202.64

15 15 20 1377.4 -10.13 15.94

4 9 11 8990.2 17.25 183.00

16 20 35 1162.0 -20.48 358.37

5 12 20 3779.4 19.59 165.68

ORBIT DETERMINATION ACCURACY

ST 689.2 SIR 651.7 SS 1286.0

CRT -.8504 CRS .9629 CST -.6793

LSA 1525.6 MSA 477.0 8SA 20.0

ELI 912.5 EL2 258.9 ALF 136.68

NID-COURS( EXECUTION ACCURACY

SGT 2680.9 SGR 3t|45.7 $G$ 1759.4

RNT -.914S RRF d.9977 RTF .9187

$68 4523.7 R28 .1837 R18 -.9887

$61 4435.0 SG2 891.8 THA 125.59

LAUNCH DATE DEC 24 1984

HELIOCENTRIC C4_IC

RL 147.18 LAL -.00

RP 222.20 LAP -.82

RC 269.$92 6L -20.73

PLAN[TOCENTRIC CONIC

C$ 21.152 VHL 4.599

LNCH AZMTH LNCH TIN(

90.00 13 33 15

R0.00 I 15 S

100.00 14 53 56

100.00 2 37 2

110.00 19 0 45

110.00 3 49 44

FLIDHT T|XE 256.00 ARRIVAL DATE SEP 6 1965

DISTANCE 552.394 EARTH TO NARS

LOL 92.22 YL 32.897 6AL 6.09 AZL 92.85 HCA 168.31 SNA 193.96 ECC .22517 INC 2.8530 vl 50.260

LOP 255.55 VP 21.783 LAP -4.93 AZP $7.27 TAL 34.18 TAp 197.49 RCA 142.46 APO 225.26 V2 24.737

GP 28.39 ZAL 88.97 ZAP 95.95 ETS 175.61 ZN[ 125.20 ST[ 154.96 ZAC 113.80 ETC 255.66 CLP 96.77

DLA -1.36 RAL 128.35 RAO 6597.9 VEL 1|.959 PTH 2.12 VHP 8.488 DpA 30.03 RAP 168.65 ECC 1.3481

L-I TIN( INJ LAT INJ LONG |NJ RT AS¢ JNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2195.93 -18.86 39.66 345.21 111.53 14 9 41 1585.6 -15.77 32.34

4918.97 20.87 215.97 345.87 70.42 2 36 57 4314.0 18.01 206.46

1925.26 -19.90 20.06 844.76 112.77 15 26 3 1325.3 -16.65 12.78

4649.$5 21.93 194.11 345.48 69.17 3 $4 31 4049.5 18.90 186.62

1719.20 -22.71 2.82 545.39 116.27 16 29 22 1116.2 -18.99 355.65

4431.40 24.78 176.26 844.16 65.66 S 0 35 3831.4 21.28 168.86

DIFFERENTIAL CGORECTIONs MID-COURSE EXECUTION ACCURACY

TOE .0942 TRA-I.gzO$ TC3--1.7857 BAU 1.0961 S6T 2905.5 Sr, R 3852.0 ST,3 1711.1

ROE .2706 RRA 1.7416 RE3 5.4404 FAU .42181 RRT -.9267 RRF -.9981 RTF .9276

FO[-Z.ZR?4 FRA-9.2167 FC-17.2644 BSP 16071 Sr_ 4825,8 R28 .1292 R13 -.9897

DOE .2781 BRA 2.5924 BE3 3.8792 FSP 5858 $1;1 4741.6 SG2 885.6 THA 126.41

LAUNCH DATE DEC 24 lS64 FLIGHT TIRE 250.00

HELIOCENTRIC CCNIC DISTANCE 556.440

RL 147.15 LAL 0.00 LOL 92.22 VL 52.095 GAL 6.08 AZL 93.17 HCA 164.41 SMA 188.85 ECC .22484

RID 221.99 LAP -.65 LOP 259.98 VP 21.780 GAP -8.10 AZP 66.98 TAL 34.01 TAp 198.41RCA 142.51

RC 264.695 GL -22.99 GP 30.02 ZAL 40.07 ZAP 94.22 ETS 176.40 ZAE 122.87 (TE 155.51 ZAC 115.23

PLAN[TOCENTRIC CONIC

C3 21.$91 URL 4.646 OLA -$.47 RAL 122,91 RAD 6567.0 V(L 11.057 pTH 2.13 VHP 3.547 DpA 31.79

iNCH AZMTH LNCH TIN[ L-I TIN( INJ LAT INJ LGNG INJ RT AS¢ INJ AZNTH INJ TIN[ PO CST TIN

90.00 15 47 10 2124.98 -17.30 55.88 344.67 112.77 14 22 55 1524.9

90.00 0 57 35 4984.32 L_.41 218.$9 349.87 72.22 2 20 39 4384.3

100.00 15 9 53 1867.78 -18.35 16.50 544.20 114.02 15 38 1 1267.8

100.00 2 20 35 4719.72 28.49 198.49 345.99 70.97 5 39 9 4116.7

110.00 16 11 25 1668.70 -21.15 359.73 542.76 117.50 16 39 10 1065.8

110.0G 3 32 31 4401.48 26.41 100.17 344,76 67.46 4 47 22 8891.5

DIFFERENTIAL CGRRECTION9 MID-COURSE EXECUTION ACCURACY

TO( .0011 7OA-2.0652 TC3-1.9590 BAU 1.1731 $GT 3130.0 SGR 4079.2 468 1652.0

RDE .Slit RRA 1.9854 RC3 5.8549 FAu .40670 RRT -.9365 _ *.9984 RTF .9871

FIDE-2.6104 FRA-9.0641 FC-19.3150 BSP 17164 $68 5139.8 RLr3 .1245 R13 -.9906

8101[ .3896 lIRA 2,7936 BC3 4.0090 FSP 5616 $61 8065.2 S62 883.9 THA 127.05

OROIT DETERMINATION ACCURACY

ST 724.0 SR 739.3 SS 1355.0

CRT -.8316 CRS .9774 CST -.6970

LSA 1634.6 MSA 484.5 SSA 17.5

EL1 990.3 EL2 800.2 ALF 134.28

ARRIVAL DATE SEp 8 1965

EARTH TO MARS

INC 3.1660 Vl $0.280

APO 225.19 V2 24.779

ETC 255.58 CLP 94.88

RAp 186.85 [CC 1.3552

INJ 2 LAT INJ 2 LON6

-14.06 28.70

19.77 210.86

-14.95 9.35

20.68 190.82

-17.30 352.72

23.12 172.55

ORBIT DETERNINATION ACCURACY

ST 766.7 SR 653.1 SS 1433.0

CRT -.6236 CRS .9869 CST -.7225

LSA 1768.7 MSA 490.6 SSA 15.2

ELI 1095.9 ELI 338.5 ALF 131.30

2421



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 280.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC C¢_IC

RL 147.13 LAL *.O0 LOL g2.22 VL 32.896 GAL

RP 221.51 LAP -.SS LOP 287.78 VP 21.827 GAP

RC 256.379 GL -25.31GP 31.80 ZAL 41.37 ZAP

PLANETOCENTRIC CONIC

C3 22.185 VHL 4.708

LNCH AZMTH LNCH TIME

60.00 14 2 52

9O.0O 0 37 41

100.00 15 21 27

100.00 2 I 47

110.00 16 23 23

110.00 3 16 21

DIFFERENTIAL CORRECTIONS

TOE -.0735 TRA-2.2153 TC3-2.1060 8AU 1.2531

ROE .5293 RRA 2.0407 RC3 3.6671 FAU .38605

FDE-2.9201 FRA-8.8433 FC-15.1564 9_P 18348

BIDE .5337 BRA 3.0121 BC3 4.2288 FSP 5368

DISTANCE 560.494 EARTH TO MARS

6.01 AZL 93.53 HCA 165.51 SNA 163.85 ECC .22453 INC 3.5257 vl 30.280

-S.39 AZP 86.59 TAL 33.82 TAp 199.33 RCA 142.57 APO 225.12 V2 24.820

92.56 ETS 177.26 ZAE 120.53 ETE 156.03 ZAC 116.61 ETC 255.48 CLP 93.01

DLA -5.83 RAL 122.38 RAD 6567.9 VEL 11.981 PTH 2.14 VHP 3.624 DpA 33.66 RAP 187.20 ECC 1.3648

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2037.43 -15.47 31.77 344.22 114.02 14 37 10 1457.4 -12.10 24.72

5064.75 23.98 223.93 347.09 74.47 2 2 6 4464.8 21.62 216.06

1603.93 -16.53 12.82 343.71 115.26 15 51 31 1203.9 -13.00 5.62

4793.48 25.10 203.62 346.73 73.21 3 21 41 4193.5 22.56 195.74

1810.06 -19.36 356.39 342.19 118.74 16 50 13 1010.1 -15.38 349.54

4560.12 28.11 184.78 345.60 69.70 4 32 21 3960.1 25.09 176.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3359.5 SG_ 4309.1 8G3 1577.6 ST 620.4 SR 992.5 SS 1512.9

RRT -.9445 RRF -.9987 RTF .9448 CRT -.8280 CRS .9926 CST -.7546

SGB 5463.9 RZ3 .1199 R13 -.9915 LSA 1924.2 MSA 494.2 SSA 13.1

S_t 5392.2 SGZ 682.3 THA 127.54 EL1 1233.3 ELI 370.2 ALF 128.49

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 262.00 ARRIVAL DATE SEP 12 1985

HELIOCENTRIC CONIC

RL 147.15 LAL -.00

RP 221.13 LAp -.91

RC 267.644 GL -28.03

PLAN(TOCENTRIC CONIC

C3 22.964 VHL 4.792

LNCH AZNTH LNCH TIN(

90.00 14 20 53

90.00 0 14 40

100.00 15 3D S

100.00 I 40 7

110.00 16 36 58

110.00 2 57 43

DIFFERENTIAL CORRECTIONS

TOE -.1699 TRA-2.3605 TC3-2.2313 9AU 1.3391

ROE .6984 RRA 2.2225 RC3 3.7479 FAU .36663

FDE-3.2277 FRA-S.§752 FC-13.8217 BSAP 19504

80E .7168 liRA 3.2568 BC3 4.3819 FSP 5049

DISTANCE 564.557 EARTH TO MARS

LOL 92.22 VL 32.896 GAL 5.97 AZL 93.95 HCA 166.61 SNA 183.85 ECC .22423 INC 3.9465 Vl 30.280

LOP 238.86 VP 21.874 GAP -5.61 AZ1P 86.16 TAt. 33.62 TAP 200.23 RCA 142.63 APO 225.07 V2 24.862

Gp 33.75 ZAL 42.90 ZAP 90.97 ET6 176.19 ZAE 118.19 ETE 156.54 ZAC 118.56 ETC 255.30 CLP 91.17

OLA -6.48 RAL 121.75 RAD 6567.9 VI[L 12.014 pTH 2.14 VHP 3.721DpA 35.66 RAp 187.72 ECC 1.3779

L-I TIM( INJ LAT INJ L_G [NJ RT ASC INJ AZ)ATH INJ TIN[ PO CST TIM INJ 2 bAT INJ 2 LONG

1981.59 -13.32 27.24 343.88 115.22 14 53 54 1381.6 -9.81 20.32

3157.79 25.52 230.31 348.09 77.30 I 40 38 4557.8 23.52 222.21

1732.44 -14.41 8.38 343.34 116.48 16 6 39 1132.4 -10.74 1.51

4882.17 26.70 209.72 347.78 76.04 3 I 30 4262.2 24.52 201.60

1548.13 -17.30 352.78 341.73 t19.95 17 2 46 948.1 -13.18 346.08

4639.25 29.86 190.27 346.77 72.53 4 15 4 4039.2 27.18 182.11

NIO-COURSI[ EX(CUTION ACCURACY OR�IT DETERMINATION ACCURACY

SGT 3591.1 SCdl 4562.7 9G3 1491.1 ST 889.2 SR 1163.6 SS 1598.4

RRT -.9510 RRF -.9969 RTF .9511 CRT -.8417 CRS .9960 CST -.7903

SG8 $606.4 R23 .1151RI3 -.9923 LSA 2111.3 MSA 496.5 SSA 11.2

SG1 5739.0 862 882.4 THA 127.87 ELi 1411.4 EJ,2 396.5 ALF 125.99

LAUNCH DATE DEC 24 1984 FLIGHT TIM( 264.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC DISTANCE $68.627 EARTH

RL 147.13 LAL -.DO LOt. 92.22 VL 32.896 GAL 5.93 AZL 94.44 HCA 167.71 SNA 183.86 ECC .22394 1NC

tip 220.75 LAP -.94 LOP 259.97 VP 21.922 GAP -5.83 AZP 85.66 TAL 33.41 TAP 201.12 RCA 142.$8 APO

RC 269.2D2 Gb -31.10 GP 35.89 ZAL 44.70 ZAP 69.48 ET$ 179.21 ZAE 115.85 [TE 157.02 ZAC 120.51 ETC

PLANETOCENTRIC CONIC

C3 24.067 VHL 4.906 DLA -11.46 RAL 120.99 RAO 6568.0 VEL 12.060 PTH 2.16 VHP 3.845 DpA 37.80 RAP

LNCH AZMTH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 14 41 57 1895.25 -10.76 22.t9 343.76 116.35 15 13 33 1295.2

90.00 23 43 35 5267.04 26.95 237.99 349.43 80.91 25 11 23 4667.0

100.00 15 57 31 1681.49 -11.90 3.68 343.16 117.62 16 25 2 1051.5

100.00 I 14 39 4986.03 28.20 217.08 349.16 79.64 2 37 45 4386.0

110.00 16 32 39 1478.80 -14.90 346.84 341.43 121.13 17 17 18 878.8

110.00 2 34 O 4731.48 31.58 198.92 348.35 76.12 3 54 52 4131.5

DIFFERENTIAL CQRRECTIONS MID-COURSE EX(CUT|ON ACCURACY

SGT 3819.0 SGR 4828.8 SG3 1387.4

RRT -.9564 RRF -.9991RTF .9562

S&8 6154.9 R23 .1105 R13 -.9930

8G1 6091.1SG2 663.7 THA 128.06

TOE -.2921 TRA-2.5SDO TC3-2.3190 BAU 1.4288

ROE .9015 RRA 2.4295 RC3 3.7871 FAU .34131

FDE-3.4963 FRA-6.2241 FC-12.2778 BSAP 20782

80E .9446 BRA 3.$266 BC3 4.4407 FSP 4696

TO MARS

4.4422 vl 3D.280

225.03 vZ 24.903

255.09 CLP 89.36

188.46 ECC 1.3951

INJ 2 LAT INJ 2 LONG

-7.13 15.39

25.40 229.66

-8.11 556.94

25.48 206.70

-10.67 342.30

29.33 188.42

ORBIT DETERMINATION ACCURACY

ST 974.8 SR 1369.5 SS 1676.5

CflT -.8608 CRS .9978 CST -.6254

LSA 2321.3 MSA 497.8 SSA 9.5

EL1 1628.4 EL2 417.2 ALF 124.03

LAUNCH DATE DEC 24 1964 FLIGHT TIME 266.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC C_41C

RL 147.13 LAb -.00 LOt. 92.22 VL 32.897 GAL

RP 220.37 LAP -.97 LOP 281.09 VP 21.970 GAP

tic 270.721GL -34.59 GP 38.24 ZAL 46.83 ZAP

PLAN(TO(ENT1RIC CONIC

C3 23.610 VHL 5.061

LNCH AZNTH LNCH TIH(

90.00 15 7 24

90.00 23 10 41

100.00 16 20 44

100.00 O 43 57

110.00 17 11 7

110.00 2 10 4

DIFFERENTIAL C_RRECTIONS

TOE -.4189 TRA-2.TS83 TC3-2.3649 BAU 1.5268

ROE 1.1550 flRA 2.6759 RC3 3.7808 FAU .31286

FDE-3.7332 FRA-T.6034 FC-10.5768 BSP 21961

BDE 1.2268 9RA 3.8430 8C3 4.4593 FSP 4271

DISTANCE 572.705 EARTH TO MARS

5.89 AZL 95.04 HCA 168.82 SNA 183.87 ECC .22366 INC 5.0361 vl 30.280

-6.04 AZP 85.06 TAL 33.19 TAP 202.01 RCA 142.75 APO 225.00 V2 24.945

88.12 ETS 180.30 zA( 113.51 ETE 157.49 ZAC 122.67 ETC 254.81 CLP 87.60

DLA -14.63 RAt. 120.06 RAO 6568.0 VEL 12.124 PTH 2.17 VHP 4.004 DPA 40.08 RAP 189.47 ECC 1.4215

L-I TIME INJ LAT |NJ L.CNG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1794.67 -7.67 16.43 343.96 117.34 15 37 19 1194.9 -3.93 9.73

5398.01 27.99 247.43 351.16 85.52 24 40 39 4798.0 27.07 238.88

1558.23 -8.9t 358.37 343.29 118.65 16 46 43 958.2 -5.01 351.75

5109.96 29.38 226.09" 35t.01 84.24 2 9 7 4509.9 28.27 217.46

1400.43 -12.10 344.50 341.39 122.22 17 34 27 800.4 -7.76 338.09

4840.45 33.05 205.06 350.45 60.73 3 30 44 4240.4 31.42 196.22

MID-COURSE EXECUTION ACCURACY ORgIT DETERIAINATION ACCURACY

SGT 4048.4 $GR $115.4 863 1269.8 9T 1081.3 SR 1612.6 SS 1746.4

RRT -.9610 RRF -.9992 RTF .9606 CRT -.8821CRS .9968 CST -.8582

SGB 6523.6 R23 .1058 R13 -.9936 LSA 2563.3 MSA 498.S SSA 8.0

SGI 6463.1SG2 886.1 THA 128.10 EL1 1892.7 EL2 434.0 ALF 122.52
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH DATE DEC 24 1964 fLIGHT T|NE 268.00 ARRIVAL DATE SEP 18 1965

HELIOCENTR|C CONIC

RL t4T.lS LAL -.00 LOL 92.22 VL

RP 820.00 LAP -1.01 LOP 862.81 VIP

RC R78.154 GL -38.$4 GP 40.64 ZAL

PLAN[T_ENTRIC _IC

C5 8T.815 VHL 5.874

LNCH AZMTN LNCH TIM(

RO.00 IS 39 41

R0.00 88 89 8

100.00 15 49 47

100.00 0 5 93

110.00 1T 33 38

110.00 1 38 17

DIFFERENTIAL COtR[CTIGN&

TOE -.5TTt TllA-2.RT94 TC3-8.34R0 BAU 1.8301

ROE 1.457T RWA 2.RGGG RC3 3.7012 FAU .280_7

FOE-S.SR8Q FNA-T.ST94 FC3-8.T232 BUD 23312

BIDE 1.SITS NA 4.2044 BC3 4.383T FSP 3813

DIK_ANC[ 576.790 EARTH TO MARS

38.899 GAL 5.84 AZL 95.79 HCA 169.93 SMA 183.89 ECC .22340 INC 5.7618 Vl 50.880

82.019 GAP -6_84 AZP 84.33 TAL 32.95 TAp 202.88 RCA 148.91APQ 884.R0 V8 84.984

49.34 ZAP 84.90 (TS |81.47 ZN[ 111.20 ETE 157.93 ZAC 185.08 ETC 254.43 CLP SS.DD

DLA -19.98 RAL 118.88 RAD 6588.1 VI[L 12.214 PTH 2.I9 VHP 4.210 DPA 48.51 RAP 190.83 ECC 1.4579

L-I TIN( INJ LAT INJ L.QNG INJ RT ASC INJ AZMTH |NJ TIN[ PO CST TIN INJ 8 LAT INJ 8 LONG

1873.93 -3.83 9.80 344.71 118.08 16 T 55 1073.6 -.04 8.96

5580.23 28.28 259.2? 353.24 91.45 24 I 42 4980.2 88.18 850.$1

1447.46 -5.24 352.20 343.93 119.47 17 13 54 847.5 -1.87 945.65

5201._J _J.80 237.35 553.28 00.13 1 53 15 4681.8 29.59 288.54

1310.35 -8.78 339.63 341.76 125.17 17 55 23 710.5 -4.35 353.34

4971.51 34.04 215.18 553.13 88.68 3 1 9 4371.5 35.19 804.08

MID-COURK EvlrCUTION ACCURACY ORBIT OETI[RNINATION ACCURACY

SGT 4L_rS.8 8GR 5414.5 $G$ 1155.4 ST 1203.5 SR 1887.5 SS 1707.S

RflT -.9647 IIF -.9994 RTY .9640 CRT -.0011 CR8 .9093 CST -.8848

S_B 6892.9 R25 .1015 R!5 -.9942 LSA 2820.4 MIA 500.4 SSA S.T

SGI 6835.2 $02 889.9 THA 120.00 EL1 2193.0 EL8 440.1 ALF 121.34

LAUNCH DATE DEC 24 1_ FLIGHT TIN[ _0.00 ARRIVAL DATE SEP 80 1965

HELIOCENTRIC C_NIC

RL 147.19 LAL -.00

RP 819.88 LAP -1.04

RC 275.5211GL -45.01

PLAN[TOCENTRIC CONIC

CS 51.053 VHL 5.5T2

LNCH AZMTH L_CH TIN[

$0.00 18 24 58

90.00 21 31 4R

100.00 1T 29 3

100.00 23 10 23

110.00 18 8 8

110.00 0 57 43

DIFFERENTIAL CCNNECTI_8

TOE -.7124 _11A-3.2339 TC_-2.IiSi SAU I.T444

ROE 1.8558 RRA 3.5839 RC3 3.5588 FALl .24415

FDE-3.9280 irRA-S.8524 FCS-R.8085 811P 24048

BIDE 1.9078 BRA 4.6375 BC5 4.2020 FSP 5291

DISTANCE 580.881 EARTH TO MARS

LOL 92.22 VL 32.900 GAL 5.60 AZL 96.87 HCA 171.04 SNA 185.92 ECC .22316 INC 8.8888 vl 30.880

883.33 VP 22.088 GAp -8.44 AZP 83.41 TAL 32.70 TAP 205.75 RCA 142.88 A4_D 224.07 V8 25.027

r_P 4S.TO ZAL 52.2T ZAP 88.0T [T8 11_.71 ZA[ 108.92 [TE 158.39 ZAC 127.75 ETC 253.93 CLP 84.28

DLA °22.8? RAL 117.50 RAO 8588.2 VEt. 12.348 PTH 2.23 _4p 4.484 DPA 45.09 RAP 198.68 ECC 1.5110

L-I TIN[ INJ LAT INJ I.GNG INJ RT ASC INJ AZRTH INJ TIN[ PO CST TIM INJ 2 LAT XNJ 2 LONG

1514.11 1.31 .89 346.48 118.29 16 50 10 914.1 5.09 554.04

5774.87 26.95 274.81 555.33 99.10 25 0 4 5174.9 87.91 2RS.29

1307.16 -.50 344.48 345.47 112.88 17 50 $0 707.2 5.48 557.95

5457.05 20.90 251.77 335.8T 9T.GG 24 41 20 4857.0 29.74 243.05

1205.42 -4.78 355.87 542,1_2 t25.82 18 2_ 12 605.4 -,87 SIT.T5

5153.58 53.87 22T.80 556.27 84.09 2 23 1# 4535.6 34.16 818.58

MID-COU28E2xECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4475.8 MAt 5755.8 SG5 981.1 ST 1336.8 SR 8194.4 SS 17R8.2

NIT -.9878 NNF -.9994 RTF .HGT CRT -.91M CR$ .9998 CST -.9050

SGa 7272.7 R25 .0978 R15 -.H4T LIA 3090.5 MIA 504.0 SSA 5.$

SGI 7217.4 _ 285.0 THA 127.74 EL1 2520.3 EL2 464.0 ALF 120.35

LAUNCH DATE DEC 84 1944 FLIGHT TIN( 272.00 ARRIVAL DATE SEP 28 1955

HELIOCENTRIC C(JilC

RL 147.15 LAL -.00 LOL 92.28 VL

RP 81R.85 LAP -1.07 LOP 264.45 VP

RC 274.904 GL -48.06 GP 46.83 ZAL

PLAN[TOCENTRIC CONIC

C$ 35.984 VHL 5.R99

LNCH AZMTN LNCH TIME

90.00 17 55 58

SO.DO 19 45 7

100.00 18 34 35

100.00 21 49 11

210.00 18 48 17

110.O0 0 1 54

DIFFERENTIAL CORRECTIONS

TOE -.RTSS TRA-5.5575 TC_-8.1101 8AU 1.8778

ROE 8.5108 RRA S.T90$ RC3 3.2839 FAU .80504

F08-5.8881 FRA-5.9119 FC3-4.9330 8SP 85825

BIDE 2.50RS BRA 5.1775 8C3 3.9034 FSP 2701

DISTANCE 584.975 EARTH TO MARS

32.908 GAL 5.75 AZL 97.83 HCA 172.16 SNA 183.96 ECC .82893 INC 7.8540 VS 30.880

82.117 GAP -6.64 AZP 82.24 TAL 38.45 TAp 804.60 RCA 148.95 APO 884.96 V8 85.087

55.67 ZAP 85.06 ET9 183.96 2A( 108.T0 ETE 158.78 ZAC 130.71 ETC 853.87 CLP 88.77

OLA -27.63 RAL 115.42 RAD 6568.4 V(L 12.544 PTH 8.8T VHP 4.854 DPA 47.79 RAP 194.95 ECC 1.5982

L-I TIM( INJ LAT INJ LQMG IHJ 2iT A$C INJ AZMTH |NJ TIN( PO CST TIM INJ 8 _AT INJ 8 LONG

1815.29 10.73 343.79 351.15 118.36 18 IS 13 615.3 1A.19 396.81

859.97 20.40 322.21 355.45 110.07 19 59 27 260.0 88.95 914.47

1090.48 6.80 352.54 349.05 110.18 18 52 45 490.5 10.84 585.65

5748.05 84.81 272.25 357.00 107.33 23 24 59 5146.0 86.77 284.10

i040.30 .48 $26.80 345.15 124.18 19 0 3 466.3 4.96 580.56

5345.00 31.77 245.87 359.24 103.54 I 30 59 4745.0 33.27 234.97

MID-COURSE EvlrCUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 487t.5 SGR 8083.4 $03 015.0 ST 1477.G SR 8588.0 SS 1730.0

RRT -.DT041mF -.9905 flTF .9680 CRT -.9265 CRS .9997 CST -.9195

SG8 7870.1 825 .0938 R15 -.9951 LSA 3360.9 MSA 510.9 SSA 4.6

$01 7618.9 SG2 901.7 THA 127.30 EL1 2886.7 EL8 480.7 ALF 119.40

LAUNCH OAT( DEC 24 1984 fLIGHT TIME 302.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC C(_IC DISTANCE 1_1.0.01_ EARTH TO MARS

RL 147.13 LAL -.DO LOt. 92.82 VL 32.965 GAL 4.87 AZL 61.25 HCA 189.68 SMA 185.01ECC .21969 IN( 8.7664 vl 50.280

RIP 214.08 LAp -1.47 LOP 261.79 VP 82.858 GAP -0.94 AZP 39.84 TAL 26.42 TAp 216.10 RCA 144.57 APO 225.65 V2 25.644

RC 295.548 GL 54.79 GP -39.18 ZAL 63.12 ZAP WD.30 ITS 160.16 ZAE 80.80 ETE 179.17 ZAC 46.10 ETC 253.33 CLP 61.55

PLAN[TOCENTRIC CONIC

C3 57.555 VI4L 6.188 OLA 67.50 RAL 168.43 RA0 8588.5 VEL |2.807 PTM 2.28 VHP 4.682 DPA °27.64 RAp 148.08 ECC 1.6181

LNCH AZI4TH LNCM Title L-| TIM( INJ LAT INJ LGNG INJ RT AIC |NJ AZMTH |NJ TIN( I_) CST TIM INJ 8 LAT INJ 8 LONG

10.60 9 11 5 4290.87 -55.97 243.41 15|.04 15.99 10 22 36 3690.S -61.59 259.21

10.60 O 19 19 4894.59 -13.71 251.64 9.48 9.60 t 40 54 4294.6 -21.60 250.62

20.60 7 57 85 4374.08 -45.08 232.00 97.49 28.02 8 50 19 5774.1 -52.14 226.70

20.60 2 35 SO 4775.65 -19.74 242.68 33.59 18.22 3 52 46 4175.7 -27.86 240.14

25.77 5 16 87 4580.82 -31.55 232.78 63.72 28.68 6 32 27 3960.S -38.60 228.61

154.23 15 51 51 2884.88 -51.52 85.83 63.70 26.68 16 18 35 2224.3 -59.59 81.67

DIFFERENTIAL CGRRECTION8 MID-COURSE ExECuT|(:N ACCURACY ORBIT DETERMINATION ACCURACY

TOE 7.$804 TRA -.3788 TC3-3.7488 8AU 2.2198 SGT 8579.7 SGR 4485.7 SG3 801.9 ST 7193.1 SR 5428.6 SS 2696.2

ROE 3.8542 RRA .1489 RC3-2.3439 FAU .82860 RRT .8739 _ .9978 RTF .9597 CRT .9975 CRS-I.000O CST -.9968

FOE 7.1205 FRA .STlO FC5-5.2237 2SP 32851 SGB 9621.6 R23 .2505 R13 .9720 LSA 8407.6 MSA 277.4 SSA 5.9

DOE 8.5151BflA .4070 6C3 4.4212 FSP 8930 $471 9639.1SGZ 905.9 THA 27.25 ELl 7965.4 EL8 218.7 ALF 25.45
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 213.77 LAP -1.49

RC 294.693 GL 52.02

PLAN(TOCENTRIC CONIC

C3 33.200 VHL 5.762

LNCM AZNTH LNCH TIM(

28.89 5 12 11

151.11 13 13 6

28.89 S 12 11

151.11 15 13 S

28.89 3 12 11

151.11 15 13 G

FLIGHT TIM( 304.00 ARRIVAL DATE OCT 24 1965

DISTANCE 652.320 EARTH TO MARS

LOt. 92.22 VL 32.971 GAL 4.59 AZL 82.06 HCA 190.85 SMA 185.11 ECC .21958 INC 7.9430 vl 30.280

LOP 282.97 VP 22.906 GAP -9.07 AZP 97.80 TAL 25.95 TAp 216.80 RCA 144.48 APO 223,76 VZ 25.679

GF -35.99 ZAL 61.78 ZAP 66,17 ETS 160.39 ZAE 89.25 ETE 178.18 ZAC 49.05 [TC 254.13 CLP 60.04

DLA 84.83 RAL 165,39 RAD 6588.3 VEL 12.433 PTH 2.25 VHP 4.495 DpA -24.72 RAP 150.16 ECC 1.5464

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME I:_ CST TIM INJ 2 LAT INJ 2 LONG

4518.96 -32.65 228.38 58.07 30.35 S 27 30 3919.0 -39.45 223.57

2805.69 -32.64 84.89 58.06 30.34 15 59 3D 2203.7 -39.44 80.08

4518.96 -32.65 228.38 58.07 30.35 6 27 30 3919.0 -39.45 223.57

2603.69 -32.64 84.89 58.06 30.34 15 59 50 2203.7 -39.44 80.08

4518.96 -32.65 228.38 38.07 30.35 G 27 30 3919.0 -39.43 223.57

2803.69 -32.64 84.89 38.06 30.34 15 59 30 2203.7 -39.44 80.08

DIFFERENTIAL C_RRECTI(_IS

TOE 7.1828 TRA -.5398 TC3-4.2730 8AU 2.1893

ROE 3.1223 RRA .0754 RC3-2.3724 FAu .24391

FOE 7.2857 FRA .2477 FC3-6.3603 BSP 33237

B0( 7.8322 8RA .5649 BC3 4.8874 FSP 3288

M|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8773,5 SGR 4140.7 SG3 891.8 ST 7154.7 SR 3106.4 SS 2815.9

RRT .9747 RRF .9975 RTF .9618 CRT .9974 CRS-I.0000 CST -.9966

SGB 9701.5 R23 .2306 R13 .9717 LSA 8268.2 MSA 273.2 SSA 6.8

SGI 9885.0 SG2 840.9 THA 24.90 EL1 7797.3 EL2 205.5 ALF 23.43

LAUNCH DATE DEC 24 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC C(_ilC

RL 147.13 LAL -.OO 92.22 VL 32.977 GAL

RP 213.46 LAp -1.31

RC 293.805 GL 49.56

PLANETOCENTRIC CONIC

C3 29.935 VHL 5.471

LNCH AZNTH LNCH TIME

31.76 3 11 13

148.24 14 58 35

31.76 3 11 13

148.24 14 38 35

31.73 5 11 13

148.24 14 33 33

DIFFERENTIAL C.CRRECTIONS

TDE 6.7575 TRA -.7181 TC3-4,8065 BAU 2.1474

RD( 2.6711 RflA .0151 RC3-2.3853 FAU .25859

FDE 7.2333 FRA .0943 FC3-7.4786 O_P 33173

BOG 7.2662 BRA .7183 8CS 3.3658 FSP 5483

DISTANCE 656.370 EARTH TO MARS

4.50 AZL 82.72 HCA 192.03 SMA 185.21 ECC .21949 INC 7.2774 vl 30.280

25.46 TAp 217.49 RCA 144.56 APO 225.87 V2 25.714

87.79 (TE 177.36 ZAC 51.72 ETC 254.80 CLP 58.65

LOL

LOP 284.16 VP 22.954 GAP -9.19 AZP 97.12 TAL

GP -33,19 ZAL 60.72 ZAP 64,19 ETS 160.69 ZA(

DLA 62.40 RAL 163.65 RAD 6568.2 VI[L 12.301 PTH 2.22 VHP 4.366 DpA -22.12 RAp 151.30 (CC 1.4927

L-I TIN( INJ LAT INJ L_NG INJ RT AS(: INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

4481.85 -33.37 224.22 53.52 33.70 6 25 55 3881.9 -39.90 218.86

2788.73 -33.36 84.03 53,50 33.69 15 45 4 2188.7 -39.89 78.67

4481.85 -33.37 224.22 33.52 33.70 6 25 55 3881.9 -39.90 218.86

2788.73 -33.36 84.03 53.50 33.69 15 45 4 2188.7 -39.89 78.67

4481.85 -33.37 224.22 53.52 33.70 G 25 55 3881.9 -39.90 218.86

2788.73 -33.36 84.03 53.50 33.69 15 45 4 2188.7 -39.89 78.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_,T 8965.1 SGR 3826.0 SG3 963.8 ST 7095.0 SIR 2798.3 SS 2859.7

RRT .9757 RRF .9973 RTF .9631 CRT .9974 CRS-I.O000 CST -.9970

$68 9747.4 R23 .2303 R13 .9713 LSA 8141.1 NSA 262.2 SSA 7.8

SGI 9716.6 SG2 773.6 THA 22.76 EL1 7624.S ELI 188.8 ALF 21.49

LAUNCH DATE DEC Z4 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 213.16 LAP -1.53

RC 296.904 GL 47.39

PLANETOCENTRIC CONIC

C3 27.401 VHL 5.235

LNCH AZNTH LNCH TIN[

34.38 S 12 18

145.$2 14 40 48

34.38 5 12 18

145.$2 14 46 48

34.$8 3 12 18

145.92 14 40 48

FLIGHT TIN( 308.00 ARRIVAL DATE OCT 28 1935

DISTANCE 660.828 EARTH TO MARS

LOt. 92.22 VL 32.983 GAL 4.42 AZL 83.27 HCA 193.22 SNA 185.32 ECC .21940 IRE 6.7278 Vl 30.240

LOP 285.35 VP 23.001 GAP -9.31 AZP 96.55 TAL 24.96 TAp 218.16 RCA 144.66 APO 225.98 V2 25.748

GP -30.89 ZAL 59.88 ZAP 62.55 ETS 161.04 ZA( 86.33 ETE 176.70 ZAC 54.12 ETC 255.30 CLP 57.34

OLA 60.19 RAL 182.31 RAD 8568.1 VEL 12.197 PTH 2.19 VHP 4.277 DPA -19.80 RAp 152.33 ECC 1.4510

L-I TIME |NJ LAT INJ LONG INJ fiT ASC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4443.34 -33.80 220.34 49.77 36.74 $ 26 27 3846.3 -40.06 214.52

2778.05 -33.79 83.29 49.76 36.73 13 33 G 2178.1 -40.05 77.46

4448.34 -33.80 220.34 49.77 36.74 6 26 27 3846.3 -4O.Os 214.52

2778.05 -33,79 83.29 49,78 36,73 15 33 G 2178.1 -40.03 77.46

4448.34 -33.80 220.34 49.77 36.74 6 26 27 3848.3 -40.06 214.52

2778.03 -33,79 83.29 49.76 36.75 15 33 6 2178.1 -40.05 77.46

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMZNATZON ACCURACY

TOE S.4126 'iRA -.8406 TC3-5.3253 BAU 2.1345 SGT 9132,8 SGR 3537.6 SG3 1018.6 ST 7042.9 SR 2527.6 SS 2865.4

ROE 2.3084 flRA -.0188 RC3-2.3648 FAU .28860 RRT .9764 RRF .9939 RTF .9640 CRT .9972 CRS-I.0OO0 CST -.9970

FOE 7.0806 FRA -.0231 FC3-8.4863 03P 33366 _ 9812.7 R23 .2309 R13 .9708 LSA 8008.6 MSA 255.7 SSA 8.8

BGE 6.8154 RRA .8408 8C3 5.8267 FSP 3641 SG1 9786.6 SG2 715.3 THA 20.79 ELI 7480.7 ELI 176.5 ALF 19.70

LAUNCH OATS DEC 24 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC DISTANCE 865,095 EARTH TO MARS

RL 147.13 LAL -.00 LOL 92.22 VL 32.989 GAL 4.33 AZL 83.73 HCA 194.41 SMA 185.43 ECC .21931 IHC 6.2661 vl 30.280

RP 212.87 LAp -1.56 LOP 288.55 VP 23.048 GAP -9,42 AZP 96.07 TAL 24.44 TAP 218.85 RCA 144.76 A_=O 228.10 V2 25.782

RC 297.989 GL 45.46 GP -28.46 ZAL 59.25 ZAP 60,63 ETS 161.42 ZAE 84.88 ETE 176.16 ZAC 56.28 ETC 255.69 CLP 56.10

PLAN[TOCENTRIC COMIC

C3 25.37T VHL 5.030 DLA 58.18 RAL 18t.40 RAD 6568,0 VEL 12.114 PTH 2,1T VHP 4.217 OPA -17.75 RAP 153.26 ECC 1.4176

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME I_) CST TIM INJ 2 LAT INJ 2 LONG

33.79 5 14 33 4417.83 -34.01 218.72 46.67 39.49 6 28 31 3817.6 -40.04 210.50

143.21 14 37 0 2T70.74 -34.00 82.67 46,83 39,49 13 23 10 2170.7 -40.00 76.46

36.79 5 14 53 4417.63 -34,01 218.72 46,67 39.49 6 28 31 3817.6 -4O.Ol 210.50

143.21 14 37 0 2770.74 -54.00 82.67 48.65 39.49 13 23 10 2170.7 -40.00 76.46

36.79 S 14 53 4417.83 034.01 216,72 46.67 39.49 6 28 31 3817.6 -40.01 210.50

145.21 14 37 0 2770.74 -$4.00 82.87 46.65 39.49 13 23 10 2170.7 *40.00 76.46

DIFFERENTIAL C_NRECTIONS MIO'COUR31[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE $o1283 TRA -.9385 TC3-3,8313 BAU 2.1294 SGT 9337.1 SGR 3274,2 SG3 1058.7 ST 6998.6 SR 2291.2 SS 2843.9

RDE 2.0134 RRA -,0387 RC5-2.3214 FAU .2?487 RRT .9768 RRF .9964 RTF .9645 CRT .9g71 CRS-I.0DO0 CST -.9939

FD( S.8580 FRA -.1103 FC3-9.3769 OSP 33681 ST_ 9894.3 R23 .2311 Rt3 ,9701 LSA 7890.2 MSA 231.1 SSA 9.9

BD( S.4506 BRA .9373 8C3 6.2764 FSP 3736 SG1 9872.3 SG2 663.1 THA 19.00 EL1 7362.2 EL2 163.5 ALF 18.09
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-- I. 1964)

LAUNCH DATE DEC R4 1964 FLIGHT TIN[ 312.DD ARRIVAL DATE NOV 1 1965

HELIOCEMTRIC CQNIC

RL 147.13 LAL -.DO

NP P19.37 LAP -1.58

NC 2R9.041 6L 43.73

FLAI4[TOCEMTR | C CONIC

C3 23.722 1flAL 4.DTO OLA

LMCH AZNTH LNCH TIM( L-I T114[ INJ LAT

3l.Ol S $i 41 4389.1R -34.07

140.99 14 2e 43 2TDS.OS -34.06

39.01 S 19 41 4489.1R -54.07

140.99 14 28 43 2TSDoOS -34.06

3R.01 3 18 $1 4389.19 -34.07

14O.DS 14 21 43 2TDD.03 -34.0D

DIFFERENTIAL CaUECTIGNS

102 S.SR6S TRA-I.OI4S TC_I.$SS• BAt) 2.1432

I1_ 1.7700 MIIA -.0441 RC_-2.2952 FAU .RTB4B

6.5RRR FMA -.1745 FC-IO.IDS2 BDP 43984

BOlE S.14ST BRA 1.0152 K3 S.TRDS Flip SDPJ_

DISTANCE 669.371 EARTH TO MARS

LQL 92.92 VL 32.999 GAL 4.23 AZL 84.13 HCA 195.60 SI4A 185.54 (CC .E1924 INC 5.8729 Vl 30.280

LOP 287.75 VP 23.Q94 GAP -9.53 AZP 9S.GG TAL 23.91 TAP 219.52 RCA 144.86 APO 296.22 V2 25.815

GP -ES.46 ZAL 5D.T9 ZAP $9.02 ETA 1$1.81 ZA[ 83.45 ETE ITS.T2 ZAC 59.93 ETC 254.00 CLP 54.90

54.55 RAL 160.82 RAD 6548.0 N(L 12.046 PTH 2.15 VHp 4.179 DPA -15.93 RAP 154.12 £CC 1.3904

INJ L_G INJ RT A$C INJ AZRTH lNJ TIN( leo C$T TIN INi 2 LAT INJ 2 LONG

213.34 44.08 41.99 S 31 40 3799.2 -39.92 206.TR

82.1| 44.06 41.99 15 14 49 2144.O -39.D1 75.$3

213.34 44.08 41.99 S 31 40 3789.2 -39.92 206.79

82.19 44.DD 41.98 15 14 49 2166.D -39.81 75.63

213.34 44.08 41.99 S 31 40 4799.2 -39.82 206.7R

82.19 44.0S 41.98 15 14 49 2166.0 -39.81 75.63

MID-COURSE EvqrcuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9521.0 _ 3044.3 SG3 1011.8 ST 6957.1 IR 20D$.4 SS 2901.3

RRT .9•71 RBF .9951 WIT .!_49 CRT .9968 CRS.-t.O000 CST -.9918

9993.1 R_ .L_OR R15 .9694 LSA T•DO.O MSA 247.8 SSA lO.l

SGI n•4.1 $62 616.8 THA 17.37 ELI 7260.7 EL2 138.3 ALF 16.43

LAUNCH DAI_ DEC 24 1914 FLIGHT TIME: 314.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC

RL 147.14 LAL -.00

912.19 LAP ol.60

RC S00.120 (4. 41.18

PLANETOCENTM 1C C_IIC

C3 2_.$38 Vl4L 4.TED

iNCH AZMTH I._H TIN(

41.09 S _ 3T

139.9£ 14 21 S?

41.M 3 2R 5•

13D.92 14 21 ST

41.oe 9 L_ ST

138.92 14 21 S7

DIFFENEIMTIAL CaIRECTIOMS

TOE $.6022 1RA-t.OT19 TCS-D.9291 BAU 2.1400

RD( 1.5615 IliA -.0450 RC_-2.1995 FAD .BT945

FDI[ S.£988 FRA -.2OTS FC-ID.ISO2 BlIP 34430

3.9947 MA |.OTRT 2CS •.1_0 FSP 388•

DISTANCE 973.654

92.22 _ $5.002 GAL 4.14 AZL 84.47 HCA

LOP 288.95 _p LrS.140 GAP -9.$4 AZP 94.50 TAL

GP -24.ST ZAL 58.49 RAp 57.51 ETS 1_.19 ZAE

EARTH TO MARS

196.80 SNA 185.65 ECC .21917 INC 5.5325 V1 30.280

23.37 TAP 220.1• RCA 144.96 APO 22D.55 V2 25.847

82.04 ETE 173.36 ZAC 59.98 ETC 256.24 CLP 53.T6

DLA 54.65 RAL 190.49 RAD D_dST.9 V(L 11.988 pTH 2.14 _ 4.1SO DPA -14.52 RAP 154.92 ECC 1.3STS

L-I TIME INJ LAT INJ _ INJ RT ARC INJ AZMTH INJ TIME: PO C$T TIN INJ 2 LAT INJ 2 LONG

4_.53 -34.01 210.1• 41.91 44.24 G 55 59 S•S2.5 -39.55 2OS.SS

L_FSS.42 -34.00 ll.lO 41.D9 44.25 15 T 40 2164.4 -39.59 74.99

4SRZ.SS -34.01 210.1• 41.91 44._6 G 45 59 5762.3 -59.$5 2OS.SS

2718o42 -34.00 81.80 41.80 44,25 15 • 40 2163.4 -59.$2 74.99

4SEklL58 -34.01 210.17 41.91 44.29 S 55 39 STS2.5 -59.55 2OS.SS

2•95.42 -34.0Q 91.80 41.02 44.25 15 T 40 2165.4 -59.59 T4.R9

NID-COUREEXECUT|OM ACCURACY QIm|T DETERMINATION ACCUWACY

88T 9700.1 SGR 281•.0 SG5 1104.1 97 6925.9 SR |902.7 SS 2744.0

RflT .9772 RRF .9940 RTF .9049 CRT .9964 CRS-I.OOOO CST -.RDG7

SGBIOIDO,t R28 ._95 fl15 .9697 LSA 7485.8 MSA 245.T iRA 12.0

SG!|0004.4 _ 5•S.9 THA 15.9D ELl •179.0 EL2 _51.7 ALF 13.12

LAUNCH DATE DEC 24 19Q4 FLIGHT TIN( 316.00 ARRIVAL DATE NOV 5 1965

HELI_EMTRIC C(_llC DISTANCE S77.944 EARTH TO MARS

RL 147.15 LAL -.DO LOL R2.22 VL 33.009 GAL 4.D4 AZL 94.74 HCA 198.00 SHA 195.77 ECC .21912 INC 5.2360 Vl 30.240

NP 212.01 LAP -1.42 LOP tDO.IG VP 25.184 GAP -S.T4 AZP 94.98 TAL 22.91 TAp 220.92 RCA 145.04 APO 226.49 v2 25.879

RC 301.147 GL 40.T9 GP -25.04 ZAL 59.35 ZAP SQ.OR ETA I62.57 ZAE 8O.GG ST[ 175.07 ZAC 41.57 ETC 254.44 CLP 52.66

PLAN[TOCENTRIC CONIC

C3 21.141 VHL 4.DO00LA S3.09 RAL 11D.35 BAD GSS?.9 VEL 11,R39 PTH 2.12 VHP 4.150 DPA -12.89 RAp 155.64 ECC 1.3483

LNCH AZll4TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

4$.OR 3 28 O 4357.2D -54.87 207.19 40.09 46.33 6 40 17 5737.5 -39.17 200.15

156.RS 14 15 2T 2742.52 -55.94 R1.53 4D.DR 46.32 15 I 30 2162.5 -39.16 74.4R

43.02 3 28 O 445T.29 -35.9T 207.19 4D.09 46.33 G 40 17 3TST.3 -39.17 200.15

134:R8 !4 iS 27 2•92.52 -55.06 0!.55 AO:OO 44;52 $5 | 30 2162.5 -39.16 74.49

43.02 3 28 O 4547.29 -58.D• 207.t9 40.00 44.59 9 40 17 5757.5 -39.17 200.15

154.90 14 15 27 2•62.52 -35.66 81.55 40.D8 46.52 15 I 30 2142.5 -59.16 74.49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1DE S.$OGT TRA-I.I154 TCS-T.DO52 OAU 2.$520 SIT 99T0.5 SAN _10.4 SG5 1112.9 ST 6896.6 Sit 1744.8 SS 2681.4

ROE 1.5999 RRA -.0400 RC3-2.1213 FAU .27_52 RRT .9771RRF .9989 RTF .9649 CRT .9963 CflS-l.0000 CAT -.9965

FOE 5.9971FRA -.21D8 FC-11.3947 09P 84918 $CMI0217,T R28 .2_r4 R15 .8890 LSA 7598.5 MSA 244.2 SSA 15.1

BDE 5.6419 liRA 1.1141 K5 T.SOD9 FSP _ S6110_05,4 S_ 5_9.? THA |4.59 ELI 7112.4 ELI 146.1ALF 14.15

LAUNCH OAT( DEC 24 111114 FI.IGHT TIME 519.00 ARRIVAL DATE NOV ? 1965

HELIOCENTRIC C_NIC DISTANCE M2.245 EARTH TO MARS

RL 147.15 LAL -.00 L_L 92.22 VL 88.0|9 GAl. 3.94 ATL 85.05 14CA 199.21 _iMA 185.89 ECC .21908 INC 4.9747 vl 30.280

RID 211.74 LAP -1.D3 LOP 291.59 VP 23.250 GAP -9.84 AZP 94.T0 TAL P._.25 TAP 221.45 RCA 145.17 APO 226.61 VZ 25.911

RC 302.203 GL DR.52 GP -Rt.D2 ZAL 59.50 ZAP 54.73 ETA 162.93 ZAE •9.50 [TE 1•4.85 ZAC 63.01ETC 256.59 CLP 51.60

PLAN[TOCENTRIC CONIC

C3 Z0.144 VtAL 4.488 DLA 51.04 RAL ISO.S• RAID 9597.0 V[L |1.8_ PTH 2.11VHP 4.153 OPA -11.62 RAP 156.40 ECC 1.3315

LNCH AZ14TH LNCH TIME L-! TIN( INJ LAT IMJ LONG |NJ RT AN( INJ A_¢TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

44.85 5 55 34 4414.14 -53.88 204.31 38.5• 49._ 6 45 28 5•15.1 -58.76 197.14

135.17 14 10 5 2768.0• -53.D5 01.39 36.56 48.21 14 54 7 2163.1 -38.75 74.13

44.85 S 35 34 4515.14 -33.66 204.37 38.57 49.22 S 45 28 3715.1 -38.76 197.14

155.17 14 lO 5 2765.07 -SS.D5 81.39 39.56 46.21 14 54 • 2163.1 -38.75 74.13

44.83 5 55 34 4313.14 -33.88 204.87 30.57 49.22 6 45 28 3715.1 -38.76 197.14

135.17 14 IO S 2765.07 051.15 D1.5S 39.50 49.2| 14 56 7 2165.1 -38.75 74.13

OIFFENENTIAL C(:IlllECTIONS MID-COURIE EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

TOE 5.5484 TRA-l.14S5 TC3-7.7995 BAU 2.1680 SGTIOOS$.2 _ 24_.7 SG3 1115.5 ST 6847.5 Sit 1604.8 SS 2606.9

ROE 1.2442 RRA -.ODDS RCS-E.0454 FAU .2744T RRT .9749 RBF .992? RTF .964? CRT .9959 CR$ -.9999 CAT -.9963

FD( S.4847 FRA -.2_DO FC-tl.0D22 BSP 55315 SC,_10544.7 R25 .2241 R13 .9674 LSA 7314.9 MSA 242.4 3SA 14.2

BO( 5.495R BRA 1.1447 BC5 D.0336 FSP 3861 S6110532,3 $G2 307.G THA 13.36 ELI 7031.1 EL2 141.1 ALF 13.11
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 24 1964 FLIGHT T|R( 320.00 ARRIVAL OAT[ NOV 9 1965

HELIOCENTRIC CEltIC

RL 147.15 LAL -.OO LOt. 92.22 VL 53.023 GAL 50.280

RP 211.47 LAP -1.63 LOP 292.57 VP 23,2?5 GAP -9,94 AZP 94.45 TAL 21.66 TAP 222.08 RCA 145.27 APO 228.76 25.941

RC 305.228 GL 38.38 GP -20.31 ZAL 58.37 ZAP 53.45 ETS 183.28 ZA( 77.96 EYE 174.63 2AC 64.32 [TC 256.72 50.57

PLAN[TOCENTR|C CONIC

C3 19.852 VHL 4.588 DLA 50.28 RAL 160.$3 RAD 6587.8 VEL 11.959 PTH 2.10 VHP 4.164 DpA -10.49 RAP 157.10 ECC 1.3168

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT |MJ LONG |NJ RT A$C INJ AZMTH ZNJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

43.55 5 39 35 4289.91 -33.41 201.70 37.30 49.96 6 51 5 3689.9 -38.32 194.31

133.45 14 5 19 2784.80 -33.40 81.28 37.29 49.95 14 51 25 2164.8 -38.31 73.89

48.55 5 39 35 4289.91 -33.41 201.70 37.30 49.96 6 51 S 3889.9 -58.52 194.31

155.45 14 5 19 2784.80 -33.40 61.28 37.29 49.95 14 51 23 2164.8 -38.5! 73.89

46.55 5 39 35 4289.91 -33.41 201.70 37.30 49.96 6 31 5 3689.9 -36.32 194.31

135.45 14 5 19 2784.80 -33.40 81.28 37.29 49.95 14 51 23 2164.8 -38.31 73.89

DISTANCE 688.532 EARTH TO MARS

3.84 AZL 85.26 HCA 200.42 SNA 186.01 ECC .21905 INC 4.7428 vl

vZ

CLP

DIFFERENTIAL CCIRECTIONS

TOE 5.2129 TRA-1.1823 TC$-8.2822 BAU 2.1859

ROE 1.1356 RRA -.0230 RC3-1.9645 FAU .27283

FOE 5.3840 FRA -.1953 FC-12.2889 BSP 35860

BOE 5.3351BRA 1.1828 BC$ 8.4925 FSP $839

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG710224.7 SGR 2274.4 SG3 1111.3 ST 6847.8 $11 1483.9 SS 2552.2

RflT .9793 RRF .9913 flTF .9643 CRT .9955 CRS -.9999 CST -.9961

S_10474.9 R23 .2198 R13 .9667 LSA 7446.3 NSA 242.3 SSA 15.2

$6110465.9 SG2 480.7 THA 12.28 EL1 7005.3 EL2 137.3 ALF 12.18

LAUNCH DATE DEC 24 1964 FLIGHT TIRE 522.00 ARR%VAL DATE NOV 11 1965

HELIOCENTRIC C_NIC

RL 147.13 LAL -.DO LOL 92.22 VL 33.030 GAL

RP 211.20 LAP -1.87 LOP 293.79 VP 23.318 GAp -10.04 AZP

RC 304.24R GL 37.34 r_P -19.13 ZAL 58.54 ZAp 52.22 ET8

PLANI[TOCEMTR|C CONIC

C3 18.461 VHL 4.297 OLA 49.00 RAL 180.80 RAO 6§67.7 VEL

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG

48.16 5 46 O 4267.34 -33.12 199.14

131.62 14 1 5 2767.62 -33.11 81.28

48.16 5 46 0 4267.34 -33.12 199.14

151.82 14 1 5 2767,62 -33.11 81.28

48.18 5 46 O 4287.34 o33.12 199.14

131.62 14 1 5 2787.62 -33.11 81.28

DIFFERENTIAL C(:RRECTION8

TOE S.ORIO TRA-I.1878 TC3-8.7318 BAU 2.2045

ROE 1.0520 RRA -.0114 RC$-1.8632 FAU .26628

FOE 5.0673 FRA -.1377 FC-12.S906 BSl e 384||

BOE 5.1945 BRA 1.1676 9C5 8.9323 FSff 360t

DISTANCE 690.865 EARTH TO MARS

3.74 AZI. 85.46 HCA 201.63 SMA 186.13 (CC .21903 INC 4.5352 V1 50.280

94.22 TAL 2|.07 TAP 222.70 RCA 145.37 AlSO 226.90 V2 25.971

183.62 ZAE 76.66 ETE 174.47 ZAC 65.53 ETC 256.82 CLP 49.58

11.826 PTM 2.09 VHP 4.181 OPA -9.48 RAp 157.77 ECC 1.5038

INJ fit ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.28 51.57 6 57 7 3667.3 -37.85 191.62

38.23 51.36 14 47 12 2167.6 -37.84 73.77

39.28 31.$T 6 57 T 3667.3 -37.85 191.62

36.25 51.56 14 47 12 2167.6 -37.84 73.77

36.26 31.57 6 57 7 3667.3 -37.85 191.68

36.25 51.56 14 47 12 2167.6 -37.64 73.77

ORBIT DETERMINATION ACCURACY

ST 6829.9 SR 1377.1 SS 8455.9

CRT .9951CRS -.9999 CST -.9958

LSA 7382.6 MSA 242.4 8SA 16.3

ELI 6966.0 EL2 134.0 ALF 11.35

RID-COURSE EXECUTION ACCURACY

SGT10393.2 SCdl 2124.5 SG3 1103.1

RRT .9735 _ .9693 RTF .9641

_t0608.1 R23 .2144 fl13 .9680

$6110398.2 SGZ 457.9 THA 11.30

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 324.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.OO LO(. 92.22 VL

RP 210.65 LAp -1.69 LOP 295.01 VP

RC 505.84Y GL 38.39 GF -18.03 ZAL 58.81 ZAP 51.06 ET$

PLANETOCEMTRIC CONIC

C3 17.7SR VML 4.E13 OLA 47.79 RAL 161.17 RAD 8367.7 VEL

LNCH AZMTH LNCH TIME L-I TIME IHJ LAY INJ LONG

49.74 S 52 47 4245.25 -32.81 196.68

130.E6 13 57 19 2771.42 -32.80 81.37

49.74 5 52 47 4243.25 -32.8| 198.68

130.E6 13 57 18 2771.42 -32.90 81.37

49.74 5 52 47 4245.25 -32.81 196.68

150.E6 13 37 18 2771.42 -32.80 81.37

DIFFERENTIAL C(:RRECTION6

TOE 4.97ii TRA-1.1671 TC3-9.2089 BAU 2.2288

RDE .9420 RRA -.0001 RC3-1.8047 FAU .26327

FOE 4.7945 FRA -.llGT FC-12.6594 BSP 38889

BOE 5.0649 RRA 1.1671 BC3 9.3821 FIMP 3742

DISTANCE 695.186 EARTH TO MARS

33.038 GAL 3.63 AZL 85.65 HCA 202.84 SMA 186.26 ECC .21902 INC 4.5481 VI 50.280

23.361 GAP -10.13 AZP 94. Ol TAL 20.46 TAP 223.50 RCA 145.47 APO 227.05 V2 26.001

163.94 ZA( 75.38 ET[ 174.35 ZAC 86.65 ETC 256.89 CLP 48.62

11.796 PTH 2.09 VHP 4.204 DPA -8.$9 RAp 158.45 ECC 1.2921

|NJ RT ASC INJ AZMTH |HJ TIN( PO CST TIM INJ 2 LAT ZNJ 2 LONG

35.40 53.07 7 3 32 3845.2 -57.36 189.05

35.39 53.06 14 43 28 2171.4 -57.35 73.74

35.40 53.07 7 3 32 3645.2 -37.58 189.05

35.39 53.06 14 43 28 2171.4 -37.35 75.74

35.40 53.07 7 3 32 3645.2 -37.56 189.05

55.39 53.06 14 43 28 2171.4 -37.35 75.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10362.7 _ 1988.3 SG3 1091.6 ST 6808.6 SR 1281.8 SS 2371.4

RRT .9746 RRF .9874 RTF .9638 CRT .9946 CRS -.9998 CST -.9955

SG810748.2 R23 .2073 R13 .9654 LSA 7316.7 MSA 242.2 SSA 17.3

SGl10739r3 Sr_?. 438.4 THA 10.41 EL1 6926.9 ELI 131.1 ALF 10.61

LAUNOAOAT[ DEC 24 1904 FLIGHT TIME 326.00 ARRIVAL DATE NOV 15 1968

NELIOCEMTRIC CCNIC

RL 147.15 LAL -.00 LCL 92.22 VL 33.045 GAL

DISTANCE 699.312 EARTH TO MARS

3.55 AZL 83.82 HCA 204.06 SMA 186.59 ECC .21902 INC 4.1786 V1 30.280

RP RIO.TO LAp -1.70 LOP R96.25 t/P 23.404 GAP -10.22 AZlP

RC 306.243 _. $5.52 GP -17.07 ZM. 59.16 ZAP 49.94 ET6

PLAN[TOCENTR|C CONIC

C3 17.110 VHL 4.136 DLA 46.84 RAL 161.64 RAO 8367.7 VI[L

LNCH AZNTH LN(H TIME L-I TIM( INJ LAT

51.25 5 59 54 4225.51 -32.47

128.75 13 53 50 2776.1t -32.46

51.23 5 59 54 4223.51 032.47

I86.75 13 53 50 2776.11 -32.46

51.25 5 59 54 4225.31 -32.47

128.75 13 53 50 2776.11 -32.46

DIFFERENTIAL CCRRECTION6

TOE 4.8718 TRA-1.1533 TC3-9.6793 BAU 2.2490

ROE .8640 RRA .0122 RC3-1.7285 FAU .23757

FOE 4.5125 FRA -.0628 FC-15.0323 BSP $7409

BOE 4.9478 BRA 1.1555 Be3 9.9320 FSP 3680

93.82 TAL 19.84 TAp 223.90 RCA 145.56 APO 227.21 V2 86.029

164.24 ZN[ 74.12 ETE 174.24 ZAC 67.64 (TC 256.95 CLP 47.59

11.766 PTH 2.08 VHp 4.232 DpA -7.80 RAP 159.08 (CC 1.2815

INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

194.29 54.72 54.47 7 10 18 3623.5 -36.86 166.57

81.52 34.71 54.46 14 40 6 2176.1 -38.65 73.81

194._9 34.72 54.47 7 10 18 3623.5 -36.86 186.57

81.32 34.71 34.46 14 40 6 2178.1 -36.85 73.81

|94.L_) 34.72 54.47 7 lO 18 3623.5 -36.86 186.57

81.32 34.71 54.46 14 40 6 2176.1 -36.85 75.81

NIO-COURI( (vlrCUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT10728.2 _ 1863.4 $63 1076.6 ST 6768.6 SR 1197.6 ss 2888.5

RRT .9732 _ .9830 RTF .9634 CRT .9940 CRS -.9998 CST -.9952

S6810889.8 R23 .1998 R13 .9647 LSA 7259.3 MSA 242.7 SSA 18.4

_110880.6 !_2 422.8 THA 9.61 ELI 6892.2 EL2 128.7 ALF 9.95
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jp/TM 33-100 EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 14 1964 FLIGHT TIR( 3ZS.O0 ARRIVAL DATE NOV IT 1365

HELIOCENTRIC C_NIC DISTANCE ?03.846 EARTH TO NAN•

RL 147.23 LAL -.DO LOL SZ.22 VL 33.DSE GAL 3.42 AZL 85,98 HCA 205.28 SNA 186.5 =' ECC .Z1904 INC 4.DE41 Vl 50.250

RP 210.46 LAP -1.?2 LOP 297.45 VP 23.445 GAP -10.3I AZP 53.$4 7AL 16.11 TAp 224,49 RCA 145.$S APO 22T.$7 V2 23.037

RC $0T.222 GL 34.72 GP -15.18 ZAL 59.59 ZAP 48.83 ST• 134.52 ZAE T2.SS ET[ 174.16 ZAC 68.58 ETC 253.93 CLP 43.73

PLANETOCENTR I C CONIC

C3 14.515 Vt4L 4.045 DLA 45.54 HAL 162.18 MAD $567.7 VEL 11.743 PTfl 2.07 VHP 4.264 DPA -7.10 RAP 154.72 ECC 1.2720

LNCH AZNTH LNCH TIN( L-[ TIN( INJ LAT IMJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

52.71 S T 24 4201.83 -32.11 191.97 34.18 55.76 7 17 23 5GO1.• -36.55 184.17

lPT.29 13 50 _J) 2791.75 -32.10 81.76 34.17 55.77 14 37 1 2181.11 -35.34 73.$6

52.71 S 7 P4 4201.88 -32.11 121.97 34.14 55.78 7 17 =_S 3601.9 -34.$5 184.17

lS*7.29 13 $0 $9 2T81.T5 -32.10 $1.76 34.17 55.77 14 37 1 2181.2 -34.34 73.24

52.71 S T 24 4201.88 -32.11 191.97 54.18 55.T8 7 17 26 3601.9 -36.35 184.17

ttT.tO 15 SO 39 2781.75 -32.10 81.76 34.17 55.77 14 37 1 2181.S -35.q4 75.95

DIFFERENTIAL C_IIMECTIGNS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUnACY

TO( 4.7T40 TRA-1.1369 TC-10.1540 BAU 2.2797 SG710093.9 IGR 1749.5 SO3 1059.9 ST STGS.t M 1122.9 SS 2205.4

RD[ .7961 RRA .0241 RC3-1.$493 FAU .93150 RRT .0714 RRF .1821 2TF .9930 CRT .9934 CRS -.9997 CST -.9943

FD[ 4.2415 FRA -.OOSO FC-13.1738 Blip 37900 $Ga1105_.9 293 ,1908 213 .9941 LEA 7202.2 NSA 943.3 SSA 19.4

SOlE 4.8399 BMA 1.1972 BC310.s)872 F3P _OE S9111095.9 1_9 410.5 THA 9,88 EL1 6850.4 EL2 126.6 ALF 9.36

LAUNCH DATE DEC 24 1964 FLIGHT TIN[ 330.00 ARRIVAL DATE NOV 19 19S5

HELIOCENTMIC CONIC DISTANCE 708.195

RL 147.13 LAL -.IX) LGL R9.22 VL 33.060 SAL 3.30 AZL 86.12 MCA

RP 210.22 LAP -1.73 LOP 298.68 _p 93.485 GAp -10.40 AZP 95.48 TAL

NC 502.20Q GL 33.98 GP -15.55 ZAL 60.10 zAP 47.85 ET$ 164.80 ZA(

pLAN[TOCENTR 1C CONIC

EARTH TO MArl6

206.50 SMA 186.65 ECC .21908 INC 5.8227 vl 30.280

18.56 TAp P95.07 RCA 145.74 Apo 927.54 V2 24.025

71.69 ETE 174.09 ZAC 69.46 ETC 257.02 CLP 45.90

C3 15.SSR _SL 3.999 DLA 44.49 NN. 162.?9 MAD G567.9 V[L 11.791 PTH 9.07 VHp 4.199 DPA -S.48 RAP 160.35 ECC 1.2631

LNCH AZNIH iNCH TIME L-I TIN[ INJ LAT |MJ LGNG INJ RT A$C INJ AZMTH |NJ TIN[ FO CST TIM INJ 2 LAT INJ s* LONG

54.13 S 15 14 4120.31 -31.74 199.90 35.77 57.02 7 94 55 5580.3 -3S.93 191.85

125.$7 l=J 47 43 _789.L_ -31.73 89.07 33,73 57,01 14 _4 11 9123.3 35 82 74.21- . _

54.13 6 15 14 4190.31 -$1.?4 199.99 33.77 5T.C_ ? 94 55 3580.3 -35.83 181.23

125.8T 13 47 43 L_r9a.SS -31.73 81.07 33,79 57001 14 34 11 9198 3 -35.82 74.21

54.13 S 15 14 4190.$1 -31.74 189.69 33.77 57.09 T 24 55 3580.3 -35.93 181.85

125.87 13 47 43 s_r911.tS -31.T$ 89.07 33,79 57.01 14 54 11 9152.3 -35.112 T4.21

DIFFERENTIAl. CGRIWrCTIGNs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• DE 4.SSZ9 TRA-I.IOTT TC-10.9ZSO BAU 9.91H_ SGT11055.9 _ 1945.0 SG3 1041.9 ST 9742.1 SR 1055.4 SS 2122.1

RDE .7389 RRA .0544 RC3-1.5751 FAU .24511 RRT ,HSt RRF *iTll RTF .9U4 CRT .9928 CRS -.9997 El• -.9943

FOE 3.9911 IRA .0409 FC-13.9799 |_ 394_ tGI111T5.8 9L_ .181| 913 .H34 LSA T148.2 MSA 244.1 SSA 20.4

DO[ 4.T4OS _A 1.1003 BC310.7491 Flip 5598 _1|1188.4 _ 400.8 _ 8.99 ELI $829.9 EL9 124.9 ALF 8.24

LAUNCH DATE DEC 24 1944 FLIGHT TIN[ 552.00 ARRIVAL DATE NOV 21 1955

HELIOCEMTRIC CONIC OISTANCE 712.531 EARTH TO MARS

RL 147.13 LAL -.DO LQ_ 92.22 VL 33.069 GAL 3.19 AZL 1_.95 HCA 907.73 SNA 186.78 ECC .21913 INC $.TS2T Vl SO.2SO

tip 209.SS LAP -1.75 LOP 292.90 V1P 25.594 GAP -10.40 AZP 93.59 TAL 1T.SD TAP 92§.$3 RCA 145.25 A_D 22?.71 V2 24.111

RC 309.174 _i. $$.30'GP -14.S0 ZAL S0.S8 ZAP 45.87 ET5 165.05 ZSE 70.51ETE 174.04 ZAC 70.27 ETC 257.03 CLP 45.05

PLANETOCENTRIC CONIC

C3 15.405 VHL 3.933 DLA 43.47 RAL 165.47 MAD 6537.9 VEL 11.999 PTH 2.03 VHP 4.337 OPA -5.9_ RAP liD.iS ECC 1.2550

LNCH AZMTH LN_H TIME L-I TIN[ INJ LAT INJ lONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

55.53 6 23 27 4158.64 -31.35 187.44 33.49 58.20 7 32 45 3554.S -35.30 174.52

124.47 13 44 56 2795.S9 -31.34 89,45 33.48 58.19 14 31 32 9125.7 -35.29 T4.53

55.53 S 23 2T 4152._4 -31.55 187.44 33.49 58.90 • 39 45 3559.6 -55.30 179.52

_24 47 i3 44 $S 2T95.$9 -$1.$4 89 45 $$.48 58 1R 14 31 32 21R5.7 35 29 T4.53• . . - .

55.53 S 23 2T 4159.$4 -31.35 197.44 33.49 59,20 T 32 45 3548.S -35.30 179.5£

124.4T 13 44 56 2795 88 -31.54 89 45 ]3,48 58.19 14 31 39 2145.7 35 99 74.53• . - .

DIFFERENTIAL CGNRECTZOM2 NID-COURI_[ [X£CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.59S2 _A-I.O?03 TC-11.0981 BAU 2.5197 SGT11_11.5 $GR 1548.8 lIG3 10_0.S ST S72S.4 I_ 99T.0 23 2033.3

ROE .$842 RRA .0485 RCS-I.SOSS FAU .93839 RRT .9_45 _ .9747 RTF .9919 CRT .9929 CRS -.9096 CST -.2237

FOE 3.T322 IRA .1314 FC-13.3204 |_p 38971 36_11319.1 fl_ .1708 R13 .9927 LSA T004.9 MSA 245.4 SSA 21.4

8DE 4.6489 BRA 1.0T14 B¢311.1992 Flip _430 56119311.| 56_ _HNol THA 7.91 ELS 6798.2 EL2 193.| ALF 2.37

FLIGHT TIME 334.00LAUNCH DATE DEC 24 19_4

HELIOCENTRIC CONIC DISTANCE 716.88_

RL 147.13 LAL -.OOLGL 99.29 VL 33.078 GAL. 3.0T A_. I_S.ST HCA 908.92

RP 209.77 LAP -1.?S L_P 301.14 VP 93.589 GAP -10.58 AZP 93.18 T_L 17.93

RC 310.152 GL 32.68 GP -15.91 ZAL 61.59 zAp 45.9_ ETS 195._9 ZAE 69.56

PLANETOCENTRI¢ CONIC

C3 15,034 VHL 3.S?7 DLA 49.47 RAL 1_4.L_ RAiD 8St_7.S VF.L 11.880 PTH 2.05 VI4P

LNCH AZNTH LN¢M TIME L-I TIN[ IMJ LAT IMJ _ |MJ 97 A_C INJ AZNTH INJ

55.91 S 39 1 41_H_.74 -30.95 105._0 53.39 59.32 • 40 58

12_.09 13 42 17 _804.05 -30.93 89.90 53.51 59.31 14 29 1

56.91 S 39 1 4131.74 -30.95 105.20 53.59 59.39 7 40 58

123.0_ 13 42 17 2804.05 -50.93 89.90 53.51 59.91 14 _ I

56.91 S 52 1 41_S.74 -30.95 125._0 53.39 58.39 • 40 58

123.09 13 41 17 9404.05 -30.95 89,90 53.31 59.31 14 _9 1

DIFFERENTIAL C_RRECTIORs MlO-r._)URli[ EXECUTIOR ACCURACY

TIDE 4.5125 11_A-1.0253 TC-11.5754 8AU 9._438 _715388.0 _ 14_0.9 SG3 999.3

ROE .6379 lIRA .0402 RC_-1,4307 FAU .93158 RRT .INJ52 R_ r .8T00 RTF .93|3

FOE 5.4939 FRA .9049 FC-13.3399 88P 38594 84_15481.5 293 .1301 R15 .9390

E_DE 4.5574 liRA 1.0271 0C311.6915 Flip 5570 S41t1454.$ _G_ 389.8 •HA 7.06

ARRIVAL DATE NOV 23 IS65

EARTH TO MARS

14A 186,92 ECC .21919 INC 3.6395 Vl 30.280

TAP 9_.19 RCA 145.95 APO 227.99 V2 L_S.1S7

ST[ 274.01 ZAC 71.03 ETC 957.04 CLP 44.22

4.377 DPA -5.46 RAP 131.62 ECC 1.2474

TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3535.• -_4.TS 177.25

mP04.1 -54.75 74.25

3535.T -34.73 177.25

1_4.1 -34.75 74.95

3539.T -34.76 1T7.25

1_04.1 -34.75 74.95

_l_IT OETERMINATIOR ACCURACY

ST ST02.0 _R 945.9 IS IiSS.T

CRT .9915 CRS -.RIGS CST -.9931

LSA 7041.0 MIA 949.9 SSA 22.4

EL1 STS?.! EL2 121.7 ALF 7.95

9427



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 209.55 LAP -1.77

tiC 311.090 ;L 32.0?

PLANETOCENTRIC CONIC

C3 14.606 VHL 3.822

LMCH A2114TH LNCH TIME

56.29 6 41 3

121.71 15 39 40

58.29 6 41 3

121.71 13 39 40

58.29 6 41 3

121.71 13 39 40

FLIGHT TIM( 336.00 ARRIVAL DATE NOV 25 1965

DISTANCE 721.236 EARTH TO MARS

LOt. 92.22 VL 33,085 GAL 2.95 AZL 66.48 HCA 210.19 $MA 187.05 ECC .21927 INC 3.5212 ¥1 30.280

LOP 302.37 VP 23.604 GAP -10.64 AZP 93.04 TAL 16.55 TAp 226.74 RCA 146.04 APO 228.07 V2 26.162

GP -13.27 ZAL 62.03 ZAP 45.00 ETS 165.52 ZN[ 68.23 ETE 173.96 ZAC 71.74 ETC 257.04 CLP 43.41

OLA 41.50 RAL 163.02 RAO 6567.6 VEL 11.662 PTH 2.05 VHP 4.420 OpA -5.03 RAp 162.26 ECC 1.2404

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4114.36 -30.53 182.97 33.25 60.39 7 49 37 3514.4 -34.21 174.97

2813.55 -30.51 83.45 33.24 60.38 14 26 34 2213.5 -34.20 75.46

4114.38 -30.53 L92.97 33.25 60.39 7 49 37 3514.4 -34.21 174.97

2815.55 -30.51 83.45 33.24 60.36 14 26 34 2213.5 -34.20 75.46

4114.36 030.53 182.97 33.25 60.39 7 49 37 3514.4 -34.21 174.97

2813.55 -30.51 83.45 33.24 60.38 14 26 34 2213.5 -34.20 75.46

DIFFERENTIAL C_RRECT1ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 4.4526 TRA -.9519 TC-11.9925 BAU 2.3565 SG711498.5 SGR 1577.5 SG3 973.0 ST 6705.5 SR 901.7 SS 1892.9

ROE .6005 RRA .0755 flC301.3489 FAU .22289 RRT .9582 RRF .9647 RTF .9605 CRT .9908 CRS -.9996 CST -.9922

FOE 3.2973 FRA .3146 FC-15.2117 BSP 40564 S¢_J$1590.7 R23 .1512 fl15 .9611 LSA 7021.1 MSA 253.0 SSA 22.8

BOE 4.4929 BRA .9549 6C312.0682 FSP 3353 S6111574.1 SG2 391.S THA 6.56 EL1 6764.8 EL2 121.0 ALF 7.59

LAUNCH DATE DEC 24 1964 FLIGHT TIME 358.00 ARRIVAL OAT( NOV 27 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.DO

RP ZOR.S4 LAP -1.76

RC $12.019 64. 31.51

PLANETOCENTR|C C_IC

CS 14.206 VHL 3.769

LNCH AZMTH LNCH TIM(

59.66 6 50 SO

120.34 13 $7 2

59.66 6 50 30

120.$4 13 37 2

59.66 6 50 30

120.$4 13 37 2

DIFFERENTIAL CORRECTIONS

TOE 4.5919 TRA -.9019 TC-12.4066 8AU 2.3860

ROE .5616 flRA .0845 RC3-1.2883 FALl .21878

FOE 3.0634 FRA .3751 FCo15.2092 BSP 40858

BIDE 4.3979 BRA .8059 BC312.58£9 FSP 3235

DISTANCE 725.599 EARTH TO MARS

LOL 92.22 VL 55.091 GAL 2.85 AZL 86.56 HCA 211.43 SMA 187.19 ECC .21938 INC 5.4175 vl

LOP 505.81 VP 23.642 GAP -10.72 AZP 92.92 TAt. 15.85 TAp 227.28 RCA 146.13 APO 228.26 V2

r_p -12.87 ZAL 62.80 ZAP 44.12 ET$ 165.74 ZAE 67.12 (TE 173.96 ZAC 72.41 ETC 257.03 CLP

DLA 40.55 RAL I65.87 RAO 6567.6 VEL 11.644 PTH 2.04 VHP 4.465 OpA -4.67 RAp 162.90 ECC

L-I TII41[ INJ LAT

4091.44 -30.09

2824.20 -30.09

4091.44 -30.09

2824.20 -30.08

4091.44 -30.09

2824.20 -30.08

30.280

26.186

42.62

1.2338

|NJ LA:NG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

180.71 33.27 61,42 7 58 41 3491.4 -33.65 172.69

84.09 33.26 61.41 14 24 6 2224.2 -33.64 76.06

180.71 33.27 61.42 7 58 41 3491.4 -33.65 172.69

84.0t) 33.26 61.41 14 24 6 2224.2 -33.64 76.06

180.71 33.27 61.42 T 58 41 3491.4 -33.65 172.69

84.09 33.26 61.41 14 24 6 2224.2 -33.64 76.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_Tl1660.4 M,R 1304.1 8GS 952.0 ST 6658.8 SR 855.8 SS 1602.2

RRT .9538 RRF .9595 flTF .9599 CRT .9901CRS -.9993 CST -.9914

S(d111733.1 R25 ,1596 R13 .9604 LSA 6946.6 MSA 252.9 SSA 24.0

S6111726.6 SG2 369.4 THA 6.10 EL1 6712.5 EL2 119.3 ALF 7.25

LAUNCH DATE DEC 24 1964 FLIGHT TIRE 340.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CONIC DISTANCE 729.967

RL 147.13 LAL -.00 LOL 92.22 VL 33.099 GAL 2.71 AZL 06.68 HCA 212.67 SMA

RP 209.14 LAp -1.79 LOP 304.85 Vp 23,679 GAP -10.80 AZP 92.80 TAL 15.14 TAp

RC 312.950 GL 30.99 GP -12.13 2AL 65.64 ZAP 43.26 ETS 165.94 ZA( 66.03 ET(

PLANETOCENTRIC CONIC

C3 13.633 VHL 3.719 DLA 39.62 RAL 166.76 RAO 6567.5 VEL 11.628 PTH 2.04 VHp 4.512 OpA -4.35 RAp 163.55 ECC 1.2277

LNCH AZMTH LNCH TIME L-I TIM( INJ LAX INJ LONG INJ RT ASC INJ AZI4TH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

61.05 7 0 27 4067.74 -29.64 179.45 33.37 62.45 8 8 15 3467.7 -33.08 170.38

118.95 13 34 20 2836.17 -29.63 84.82 SS.37 62.40 14 21 36 2236.2 -33.07 76.78

61.05 7 0 27 4067.74 -29.64 178.43 33.$7 62.41 8 8 15 3467.7 -33.08 170.38

118.95 13 34 20 2836.17 -29.61 84.82 33.37 62.40 14 21 $6 2236.2 -33.07 76.76

61.05 7 O 27 4067.74 -29.64 178.43 35.$7 62.41 8 8 15 3467.7 -33.08 170.38

118.95 13 34 20 2856.17 -29.63 84.82 $3.37 62.40 14 21 36 2236.2 -33.07 76.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( 4.2759 TRA -.8414.TC-12.9927 BAU 2.4134 36711816.S SGR 1236.1SG3 929.9 ST 6612.8 SR 815.3 SS 1716.0

ROE .5277 flflA .0938 RC3-1.2262 FAU .21027 RRT .9485 RRF .9515 RTF .9593 CflT .9894 CRS -.9994 CST -.9904

FOE 2.6461 FRA .4417 FC-13.1600 BSP 41229 9¢,811880.8 R23 .1282 R13 .9598 LSA 6873.6 MSA 253,7 SSA 25.0

BOE 4.3083 8RA .8466 8C313.0504 FSP 3129 36111874.4 SG2 389.8 THA 5.67 EL1 6661.8 EL2 117.7 ALF 6.96

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 342.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC C(:JIC OISTANCE 7S4.3S9 EARTH TO MARS

RL 147.15 LAL -.00 LOt. 92.22 VL 33.107 GAL 2.58 AZL 86.77 HCA 215.90 IRA 187.47 ECC .21963 INC S.2301 vl 30.280

RP 208.94 LAP -1.60 LOP 306.09 VP 25.716 GAP -10.87 AZP 92.68 TAL 14.42 TAp 228.33 RCA 146.30 APO 228.65 v2 26.232

tiC 313.871 6L 30.50 GP -11.62 ZAL 64.55 ZAP 42.44 ETS 166.13 ZAE 64.96 ETE 173.94 ZAC 73.65 ETC 256.99 CLP 41.11

PLAN[TOCENTRIC C,(_IC

C3 13.483 VHL 3.672 DLA 38.69 RAt. 167.74 RAD 6567.5 VEL 11.615 PTH 2.03 VHP 4.560 DFA -4.08 RAp 164.20 ECC 1.2219

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

62.46 7 10 57 4045.07 -29.17 176.09 35.56 63.37 8 18 20 3443.1 -32.49 166.02

117.54 13 31ZO 2848.64 -L_.16 85.67 35.56 63.36 $4 18 58 2249.6 -32.48 77.61

62.46 7 10 57 4043.07 -29.17 176.09 35.56 65.37 8 18 20 $443.1 -32.49 168.02

117.54 13 31 26 2648.64 -29.16 85.67 33.56 63.36 14 18 58 2249.6 -32.46 77.61

62.46 7 10 57 4043.07 -29.17 176.09 33.56 63.37 8 18 20 3445.1 -32.49 168.02

117.54 13 51 26 2848.64 -29.16 85.67 33.56 63.36 14 18 58 2249.6 -$2.48 77.61

DIFFERENTIAL CCRRECTIONS MID-COURSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.1935 TRA -.7711 TC-13.4912 BAU 2.4390 SG711967.0 SGR 1173.2 SG3 906.8 ST 6566,& 9R 779.4 SS 1633.1

ROE .4R77 RRA .1032 RC3-1.1640 FAU .20352 RRT .942t RRF .9435 RTF .9586 CRT .9887 CR3 -.9993 CST -.9693

FOE 2.6428 FRA _5116 FC-13.0685 BSP 41675 SGB12024.3 R23 .1171RIS .9591 LSA 6806.6 MSA 255.0 SSA 26.0

8DE 4.2250 8RA .7779 8C313.5513 FSP 3033 96112018.0 SG2 391.8 THA 5.28 ELI 6611.7 EL2 116.i ALF 6.70

EARTH TO MARS

187.33 ECC .21949 1NC 3.3207 vl 30.280

227.61 RCA 146.21 APO 226.45 V2 26.209

175.94 ZAC 73.05 ETC 257.01 CLP 41.86

2428



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEE 24 1984 FLIGHT TIN[ 344.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC CONIC DISTANCE 738.TIS EARTH TO MARS

RL 14T.13 LAL -.DO LOL 6E.ZZ VL 33.118 GAL 2.45 AZL 86.85 HCA 215.15 _4A 18T.62 ECE .21978 INC 3.1450 Vl 30.200

RP 206.T6 LAP -1.01 LOP 307.53 VlP 23.751 GAP -IO.SS AZP 9Z.ST TAL I3.89 TAp 2Z8.83 RCA 146.$8 APO 228.65 VZ Z6.254

RC $14.T84 GL 30.03 f_P -I|.14 ZAL 85.48 ZAF 41.83 ITS 111.31 Z_ 63.81 [TE 173.93 ZAC 74.22 (TC ZSS.ST CLP 40.38

PLANETOCENTRI C CONIC

C3 13.184 YHL 3._T DLA 3T.?? RAL lli.74 RAO 8187.5 V[L 11.588 FTH 2.03 VHp 4.610 DpA -3.85 RAP 164.85 ECC 1.2165

LNCM A_q4TH LNCH TIN[ L-Z TIME IMJ LAT INJ LONG INJ R? &SC ;NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

SS.69 • 22 4 401T.12 -28.62 173.8? 33.83 84.31 8 29 1 3417.1 -31.09 1§5.10

116.11 IS 28 21 28Q4.88 *2D.E? 88.88 33.82 64.29 14 16 6 2264.9 -31.88 78.58

98.89 ? 22 4 401T.!Z -28.89 173.87 33.83 64.31 8 29 1 3417.1 -31.89 165.SD

112.11 13 20 21 2864.88 -28.67 88°88 35.82 64.29 14 16 6 2264.9 -$1.88 76.56

43.69 ? 22 4 4017.12 -28.82 178.87 53.83 64.31 8 29 | 3417.1 -31.89 165.60

116.11 13 28 21 _4.89 -28.87 86.68 33.82 64.29 14 16 6 2264.9 -31.88 78.58

DIFFERENTIAL CCmN[CTIQNS NID-COURU[ Ev_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.1109 _A -.62_ TC-15.RT|O 8AU 2.4845 $GT18|18.9 Mdt !115.3 SG3 885.? ST 6514.6 _R 746.0 SS 15S1.0

ROE .4706 RRA .1123 1_3-,1.1035 FAU .1_! RRT .8_Y RRF .9344 RTF .9581 CRT .9881CRS -.9992 CST -.9879

FOE 2.448T FMA .5824 FC-12.9534 9_ 42133 _12t8T.| 8L_ .1066 R13 .8585 LSA 6733.2 MSA 256.8 SSA 27.0

BOE 4.13T7 BRA .70_2 RC314.0145 F8P L_J3T $81121E0.7 562 395.1 •HA 4.92 ELI 6556.3 EL2 114.4 ALF 6.47

LAUNCH DATE DEC 24 1964 FLIGHT TIN[ 346.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CCNIC

RL 147.13 LAL -.00 L_L 92.22 VL 33.124 GAL

DISTANCE T43.096 EARTH TO MARS

2.32 AZL 86.84 HCA 216.39 Si4A 187.76 ECC .21927 INC 3.0649 Vl 30.280

RP 208.52 LAP -1.82 L_P 309.§8 VIP _.TBE GAP -11.02 AZP

RC 518.690 GL 29.52 GP -10.70 ZAL 648.49 zAP 40.88 ET8

pLAN_TOCENTRIC CONIC

CS 1_.846 VHL S.584 OLA 36.84 RAL 189.78 RAD 8387.3 VEL

LNCH A]SITH LNCH TIN[ L-I TIN[ INJ LAT

IS.S• ? 33 53 3tel.68 -18.19

114.63 13 24 _ _882.10 -ZS.1T

65.37 • 33 53 3989.68 -28.19

114.63 18 24 $6 P_.IO -P_.17

65.3• • 35 53 _HleS.S8 -88.18

114.63 13 24 51 2882.10 -28.17

DIFFERENTIAL CGRR(CTIGOI$

TDE 4.0279 111A -.8040 TC-14.4579 BAU 2.4894

ROE .4463 RA .12102C3-1.0441FAU .19013

FDE 2.2834 FRA .8839 FC-18.8134 BSP 421k1_2

SO( 4.0526 8HA .9188 K314.4984 FliP 2848

82.47 T/M. 12.94 TAp 2L_1).33 RCA 146.46 APO 222.06 V2 26.274

Jf_.49 2AlE 62.86 (T( 173.95 ZAC 74.?6 ETC 256.94 CLP 39.67

11.586 PTH 2.03 VHp 4.661 DpA -3.68 RAP 165.51 ECC 1.2114

|NJ _ INJ RT A$C |NJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

171.17 34.17 65.21 8 40 23 3389.7 -$1.2T 163.08

87.78 34.17 65.20 14 12 58 _82.1 -31.26 70.71

171.17 34,17 85.21 8 40 23 3389.7 -31.27 168.08

87.79 34.17 65.20 14 12 58 2282.1 -31.26 •9.71

171.1T 34.1T 65.21 8 40 23 3389.7 -51.27 163.08

87.79 34.17 65.20 14 J2 58 2282.1 -$1.26 79.71

NID-COURS( [N[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$6TU_81.2 _ 10EI.9 S_3 880.4 ST 8456.8 SR 717.4 $S 1460.8

RRT .1_81 IIRF ._41 2TF .9375 CRT .9878 C26 -.9990 CST -.9662

SGllll3OY.1 RN .0tNr_8 215 .957T LEA 6655.7 MSA 258.9 SEA 27.9

_11Z300.9 _ 399.4 THA 4.59 ELI 8495.6 EL2 112.6 ALF 6.26

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 348.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC Dl STANCE 747.48| EARTH TO MARS

RL 14T.13 LAL -.DO LQL 92.22 VL 33.132 GAL 2.18 AZL 87.0I HCA 217.64 IRA 187.91 (CC .Z2DI7 INC Z.SSSZ Vl 50.280

RP 200.40 LAP -1.82 LOP 309.82 VP 23.818 GAP -11.09 AZP 92.37 ?At. 12.18 TAP 228.82 RCA 146.54 Apo 229.28 V2 26.294

RC 318.588 GL 29.16 GP -10.29 ZAL 67.55 ZAP 40.11 ETS 168.83 ZA[ 61.87 ETE 173.94 ZAC 75.28 ETC 256.91 CLP 58.98

PLAN[TOCENTRIC CONIC

CS 12.SS? VHL 3.544 OLA SS.9E RAL 170.88 MAD 6587.5 VEL 11.573 PTH 2.02 VHP 4.718 DPA -3.50 RAp 166.18 ECC 1.2067

LNCH AZ14TH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT AGE |NJ AZI4TH INJ TIME PO CST TIM INJ Z LAT IHJ 2 LONG

66.91 • 46 32 3960.24 -27.65 168.53 34.58 66.10 8 52 32 3860.2 -30.63 160.45

115.09 13 21 0 2901.81 -27.64 D9.1O 34.58 66.08 14 g 22 2301.6 -$0.62 81.02

66.61 • 46 32 3960.24 -27.65 168.53 34.59 66.10 8 52 52 3360.2 -30.63 160.45

113.09 |3 21 O 290!.8! -27.64 89.10 34.58 66.08 14 g 22 2_01.8 -30.62 81.02

66.91 ? 46 32 3960.24 -27.65 168.53 34.59 66.10 8 52 32 3360.2 -30.63 160.45

113.09 13 21 0 2901.81 -27.64 89.10 34.58 66.08 14 9 22 2301.8 -$0.62 81.02

DIFFERENTIAL CDRRECTIONS MID-COURSE Evl;'CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.9454 TRA o.5128 TC-14.9372 9AU 2.5130 SGT|2402,I SGR 1012.5 $G3 886.5 ST 6394.6 SR 691.0 SS 1391.2

RDE .4245 RRA .129§ RC3 -.9848 FAU .18330 MR? .9160 R_F .9125 RTF .9568 CRT .8870 CRS -._987 CST -.9842

FOE 2.0892 FRA .7258 FC-X2.EST? 88P 43127 $8812443.4 RZ3 .0875 R13 .9570 LEA 6575.$ MSA 261.5 SEA 28.7

ROE 3.6682 BRA .5289 8C314.8697 FSP 2761 1 SG!12438.8 SG2 404.9 THA 4.28 EL1 6480.9 EL2 110.6 ALF 6.09

LAUNCH DATE DEC 24 IRI4 FLIGHT TIN[ 350.0Q ARRIVAL DATE DEC 9 1965

HELIOCENTRIC C._NIC DISTANCE 751.869 EARTH TO MARS

ML 147.13 LAL -.00 LOL 92.22 I/I. 33.140 GAL 2.05 AZI. 87.08 HC.A 218.89 SMA 188.05 ECC .22039 IMC 2.9174 vl 30.280

RP 202.24 LAP -1.03 LOP 511.07 VIP 23.852 GAP -11.|6 AZP 92.27 TAL 11.41 TAP 230.29 RCA 146.61 APO 229.50 V2 26.$14

RC 317.420 GL 28.74 GP -8.90 ZAL 66.67 ZAP 39.37 ETS I86.78 ZAi[ 60.88 [TE 173.94 ZAC ?5.77 ETC 256.67 CLP 38.31

PLAN[TOCENTRIC CONIC

C3 12.227 VHt. S.30S DLA 34,99 RA(. 172.02 MAD 6587.5 VEL 11.562 PTH 2.02 VHp 4.767 DpA -3.$8 RAP 166.86 ECC 1.2022

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ L_NG INJ RT A$C INJ A_4TH INJ TIN[ PO CST TIM INJ 2 LAT IHJ 2 LONG

68.53 8 D 8 3928.42 -27.10 165.74 35.07 66.97 9 S 37 3328.4 -29.97 157.65

111.47 18 16 _ _24.37 027,09 90._ 35.06 68.95 14 5 13 2324.4 -29.96 82.54

68.53 8 O 8 39_.42 -27.10 165.74 $5,07 66.97 9 5 37 3328.4 -29.97 157.65

111.47 13 16 _9 _924.5T -2T.09 90.62 $5.06 66.95 I4 5 13 2324.4 -29.96 82.54

66.53 8 0 8 39_8.42 -2T.10 165.74 35.0T 66.97 g 5 57 3528.4 -29.97 157.65

111.4T 13 1E _ L_)24.ST -27.09 80.1_ _S.O_ 66.95 14 5 15 2524.4 -29.96 82.$4

DIFFERENTIAL C_[CTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6575 TRA -.4144 TC-15.4235 BAU 2.5380 SGT12544.0 8GR 997.1 SG3 815.1 ST 6518.6 SR 666.5 SS 1511.3

ROE .4044 RRA .1373 RC3 -.9279 FAU .17674 MR? .904IRRF .8995 RTF .9561 CRT .9865 CRS -.9962 CST -.9817

FOE 1.9194 FRA .7831 FC-$2.4533 B_ 43562 _12321.3 R23 .0788 215 .9565 LEA 6482.1NSA 264.0 SEA 29.7

BOE 3.8726 BRA .4366 9C315.4514 FSP 2871 S8112574.S SG2 410.9 THA 5.99 EL1 6552.7 EL2 108.4 ALF 5.g4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 24 1964 PLIGHT TIME 352.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.OO LOL 92.22 VL

RP 208.08 LAP -1.84 LOP 312.33 VP 23.884 GAP -11.23 AZP 92.18 TAL

RC 318.387 GL 28.34 GP -9.54 ZAL 89.85 ZAP 38.86 ETS 166.92 ZAE

PLAMETOCENTRIC CONIC

C3 12.034 VHL 3.469 OLA 34.06 RAL 173.20 RAO 6567.5 VEL 11.551 PTH 2.02 VHP 4.821 DpA -3.29

LNCH AZMTM LMCH TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ZNJ TIME PO CST TIM

TO.R4 8 14 56 3893.40 -28.53 162.72 35.61 67.82 9 19 49 3293.4

109.76 13 11 5 2950.80 -26.52 92.41 33.61 67.80 14 O 15 2350.6

70.24 8 14 56 3893.40 -28.53 162.72 35.61 67.92 9 19 49 3293.4

109.76 13 11 5 2950.80 -28.52 92.41 35.81 67.80 14 0 15 2330.6

110.00 13 34 52 2879.10 °28.29 87.53 36.38 69.96 14 22 50 2278.1

110.00 12 SO 19 3013.89 -24.79 96.53 34.78 65.67 13 40 33 2413.9

DIFFERENTIAL C_RRECTIONS N|D-COURSE EXECUTION ACCURACy

TOE S.7710 "iRA -.3041 TC-15.8979 BAU 2.5615 SG712681.8 SGR 925.7 SG3 789.8

ROE .3868 RRA .144R RC3 -.8718 FAU .17020 NRT .8920 RRF .8851 RTF .9554

FOE 1.7808 FRA .8614 FC-12.2441 BP 44086 _12715.3 R23 .0708 R13 .9556

ROE 3.7908 BRA .3387 BC315.R215 FS4P 2589 S6112708.5 S_ 417.5 THA 3.73

DISTANCE 756.260 EARTH TO M'm_S

33.149 GAL 1.91 AZL 87.15 HCA 220.14 SMA 188.20 ECC .22054 INC 2.8495 vl 30.260

APO 229.73 V2 26.332

ETC 256.83 CLP 37.65

RAp 167.54 ECC 1.1980

INJ 2 LAT INJ 2 LONG

-29.30 154.64

-29.29 84.34

-29.30 154.64

-29.29 84.34

-$0.75 79.19

-27.85 88.70

ORBIT DETERMINATION ACCURACY

ST 6239.9 SR 644.6 SS 1234.8

CRT .9861 CRS -.9975 CST -.9787

LSA 6387.8 NSA 267.1 SSA 30.5

EL1 6272.2 EL2 106.0 ALF 5.82

10.62 TAp 230.76 RCA 146.68

59.90 ETE 173.95 ZAC 76.25

LAUNCH DATE DEC 24 1984 PLIGHT TIME 354.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC C(:kiIC

RL 147.13 LAL -.DO LOt. 92.22 VL 33.157 GAL

RP 207.93 LAP -1.84 LOP 313.38 VP 23.914 GAP -11.30 AZP

RC $19.247 GL 27,95 GP -9.20 ZAL 71.08 ZAP 37.97 (TS
PLAI_TOCENTRIC CONIC

CS 11.799 VHL 3.433 DLA 33.11RAL 174.42 RAG 6567.4 VEL

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ I._NG

72.08 8 $1 9 3854.35 -25.93 159.43

107.92 13 4 54 2991.33 -25.92 94.53

72.08 8 31 9 3854.35 -25.93 159.43

107.92 lS 4 34 2981.35 -25.92 94.53

110.00 14 22 7 2743.20 -31.06 78.01

110.00 12 16 47 3140.50 -21.00 104.41

DIFFERENTIAL CORRECTIONS

TOE 3.6803 TRA -.1928 TC-18.3709 BAU 2. 5855

RD( .3702 RRA .1518 RCS -.9199 FAU .18382

FDE 1.8070 FRA .9253 FC-12.0203 BSP 44547

ROE S.8989 6RA .2454 BC318.3910 Flip 2503

DISTANCE 760.655 EARTH TO MARS

1.77 AZL 87.22 NCA 221.39 SNA 188.35 ECC .22091 INC 2.7848 Vl 30.280

92.09 TAL 9.63 TAP 231.22 RCA 146.74 APO 229.96 V2 26.349

167.05 ZAE 58.94 ETE 173.96 ZAC 76.71 ETC 256.79 CLP 37.01

11.541 PTH 2.01 VHP 4.877 DpA -3.22

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

36.23 68.65 9 35 24 3254.4

36.22 68.64 13 54 15 2381.3

36.23 68.65 9 35 24 3254.4

36.22 68.64 13 54 15 2381.3

38.14 74.96 15 7 50 2143.2

33.78 62.39 13 5 7 2540.5

RAp 168.23 ECC 1.1942

INJ 2 LAT INJ 2 LONG

-28.59 151.36

-28.59 86.46

-28.59 151.36

-28.59 86.46

-S2.SI 69.23

-24.55 97.04

ORBIT DETERMINATION ACCURACY

ST 6149.2 SR 624.4 SS 1158.0

CRT .9811CRS -.9961 CST -.9749

LSA 6282.5 MSA 270.2 SSA 31.4

EL1 6179.9 (LZ 103.2 ALF 5.72

MID-COURSI[ EXECUTION ACCURACY

SGT12818.8 SGR 887.5 SG3 766.8

RRT .8778 RRF .9692 flTF .9547

S_81284R.3 fl23 .0631 R13 .9549

$6112842.3 862 424.4 THA 3.48

LAUNCH DATE DEC 24 1964 FLIGHT TIME 356.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC DISTANCE 765.051 EARTH TO MARS

RL |47.13 LAL -.00 LOL 92.22 VL 35.166 GAL 1.63 AZL 87.28 HCA 222.64 SNA 188.50 (CC .22121 INC 2.7232 vl 30.280

RP 207.79 LAp -1.84 LOP 314.83 VP 23.944 GAP -11.57 AZP 92.00 TAL 9.02 TAp 231.66 RCA 146.80 APO 230.20 V2 26.366

RC 520.122 6L 27.57 GP -6.68 ZAL 72.37 ZAP 37.30 (76 167.18 ZA( 57.99 ET( 173.97 ZAC 77.15 [TC 256.75 CLP 36.38

PLANEYOCENTRIC CONIC

C3 11.581VHL 3.403 DLA 32.15 RAL 175.48 RAD 6567.4 VEL 1|.531PTH 2.Ol VHp 4.934 DpA -3.19 RAp 168.93 ECC 1.1906

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

74.09 8 49 19 3809.67 -25.31 155.74 36.90 69.48 9 52 48 3209.7 -27.87 147.68

105.91 12 56 25 5018.23 -25.30 97.10 56.90 69.46 13 46 44 2418.2 -27.86 69.04

74.09 8 49 19 3809.67 -25.31 155.74 36.90 69.48 9 52 48 3209.7 -27.87 147.68

105.91 12 58 25 3018.23 -25.30 97.10 36.90 69.46 13 46 44 2418.2 -27.86 89.04

110.00 14 51 14 2983.25 -32.33 72.12 39.22 78.23 15 55 37 2063.3 -33.61 63.12

110.00 11 55 41 3212.65 -18.67 108.70 33.59 60.63 12 47 14 2612.6 -22.41 101.57

OIFFEfl(NTIAL CCRR(CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6004 TRA -.0590 TC-18.7881 BAU 2.6019 $G712935.2 SGR 852.7 SG3 741.7 ST 6071.5 SR 608.0 SS 1092.7

ROE .5368 RflA .1595 tiC3 -.7579 FAU .13871 RRT .8608 flRF .8516 RTF .9358 CRT .9863 CRS -.9946 CST -.9704

FOE 1.4738 FRA 1.0007 FC-11.7148 8SP 45335 S_,812983.3 R23 .0581 R13 .9539 LSA 6192.8 MSA 275.3 SSA 31.9

ROE 3.6180 BRA .1701 8C316.8052 FSP 2447 S6112936.0 962 433.1 THA 3.25 EL1 6101.1 EL2 99.9 ALF 5.64

LAUNCH DATE DEC 24 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CGNIC DISTANCE 768,453

RL 147.13 LAL -.DO LOL 92.22 VL 33.174 GAL 1.48 AZL 87.34 HCA

RP 207.88 LAp -1.85 LOP 316.09 VP 23.973 GAP -11.44 AZP 91.92 TAL

RC 520.992 Cd.. 27.19 GP -6.58 ZAL 73.71 ZAp 36.65 ET9 167.29 Z_JE

PLAN[TOCENTfllC CONIC

CS 11.381 VHL 5.374 DLA 11.18 RAL 176.97 RAD 6567.4 VEL 11.523 PTH 2.01 VHP

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZNTH INJ TIME

78.37 9 10 5 3757.06 -24.86 151.49 37.64 70.29 10 12 42

105.83 12 45 57 3083.56 -24.65 100.27 37.63 70.27 13 37 1

78.57 9 10 5 3757.08 -24.68 151.49 37.64 70.29 10 12 42

105.83 12 45 57 3063.58 -24.63 100.27 37.63 70.27 13 37 1

110.00 15 15 18 2598.83 -33.12 67.25 40.11 81.01 15 58 36

110.00 11 39 54 3270.01 -16.73 112.02 33.70 58.75 12 34 24

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY

TOE $.4906 TRA .0548 TC-17.2883 BAU 2.6323 SG713083.8 Sr_ 820.2 SG3 720.5

ROE .$420 RRA .1644 RC3 -.7090 FAU .15118 RRT .8440 RRF .8321 RTF .9533

FDE 1.3208 FRA 1.0456 FC-11.5007 BSP 45492 S_1310R.5 R23 .0495 R13 .9534

BD[ 3.5074 6RA .1739 BC317.3008 FSP 2337 S6113102.1 SG2 439.2 THA 3.03

EARTH TO MARS

223.90 SNA 188.66 ECC .22154 INC 2.6644 Vl 30.280

8.19 TAp 232.09 RCA 146.86 APO 230.45 V2 26.381

57.06 ETE 173.98 ZAC 77.58 ETC 256.70 CLP 35.77

4.992 DpA -3.17 RAP 169.63 ECC 1.1873

PO CST TIM INJ Z LAT INJ 2 LONG

3157.1 -27.12 143.44

2463.6 -27.11 92.22

3157.1 -27.12 143.44

2463.6 -27.11 92.22

1998.6 -34.01 58.12

2670.0 -20.62 105.06

ORBIT DETERMINATION ACCURACY

ST 5938.9 SR 589.2 SS 1009.0

CRT .9884 CRS -.9918 CST -.9644

LSA 6046.3 MSA 277.0 SSA 33.1

EL1 5967.3 EL2 96.3 ALF 5.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 14 1964

HELIOCENTRIC CDNIC

RL 147. lS LAL -.DO

RP EOT, 54 LAP -1.85

RC 321.856 GL 24.92

PLAM(TOCENTR 1C CONIC

C$ 11.197 Vflb 3.$46

LN(M AZNTH LNCH "rIME

79.06 9 $4 58

lOO.R4 12 $1 38

TR.O6 9 34 S8

100.94 I s. 31

110.OO 15 34 44

110.00 11 _ 1

FLIGHT T|NE 360.00 ARRIVAL DATE DEC 19 1965

DXSTAMCE 773.855 EARTH TO MARS

LOL 92.22 VL 33.183 GAL 1.$$ AZL 87.39 HCA 225.16 SMA 160.61 ECC .22189 INC 2.6081 vl 30.260

LOP 317.35 VP 24.001 GAP -11.51 AZP 91.84 TAL 7.36 TAP 252.52 RCA 146.91 APO ESO.TO VE £6.596

GP -S.SO ZAL 75.10 ZAP 36.02 (TS 167.40 ZA( 56.15 ETE 173.99 ZAC 77.99 ETC 256.$6 CLP 55.17

DLA 30.19 RAL 178.29 UAD 8567.4 VEL 11.515 PTH 2.01 VHP 5.051 DPA -3.19 RAp 170.35 ECC 1.1843

L-| TIN( INJ LAT IMJ LGNG |NJ fit A$C INJ A_4TH INJ T|NE PO CST TIM INJ Z LAT INJ Z LONG

3491.$2 -65.98 145.$2 38,44 71.09 10 36 30 3091.6 -26.34 138.29

SIEZ.Z9 -25.97 104.41 38.43 71.07 15 23 40 2522.3 -25.33 96.56

SIll.RE -23.88 146.$2 38.44 71.09 10 36 30 $091.8 -26.34 136.29

SIER.Z9 -25.97 104.41 38.43 71.07 13 23 40 2522.5 -26.33 96.38

2342.00 -SS.64 82.91 40.82 83.53 16 19 8 1941.0 -34.17 53.70

3519.91 -15.00 114.85 34.00 58.92 12 24 21 2719.9 -19.01 108.05

DIFFEUENTIAL CCRRECT|OliS M|D-COURIM[ EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

3.SUO7 1WA .1891 TC-17.7272 BAU 2,8554 SGT13213.4 _ 790.8 $4;3 697.7 ST 5817.7 S4t 575.8 SS 935.8

RDE .3298 RNA .1701UC3 -.8564 FAU .14504 RflT .8£4S NRF .8|!0 RTF .9325 CUT .9869 CRS -.9876 CST -.9568

FOE 1.1854 FRA 1.1Q_ FC-11.2145 RSP 45952 S6213237.0 RES .Q438 R13 .9526 LSA 5913.6 MSA 291.2 SSA 34.0

ROE 5.4087 BUA .2_i14 BC317.TSRS FSiP 2238 SG|15229.5 M_ 446.9 THA Z.83 EL1 5645.2 ELZ 92.3 ALF 5.56

LAUNCH DATE DEC 24 1944 FL|r_I4T TIlE _2.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC _IC DISTANCE 778.259 EARTH TO MARS

UL 14T.IS LAL -.00 LGL 92.22 VL $5.|91GAL 1.18 AZL 87.43 _ 226.42 SNA 188.96 ECC .22227 IN(: 2.5542 vl 30.280

E07.42 LAP -1.85 LOP $18.61 VlP 24.022 GAP -11.57 AZP 91.76 TAM. 6.51 TAP 232.93 UCA 146.96 APO 230.96 V2 26.409

RC SZZ.T14 GL 26.44 G6e -8.04ZAL 76.55 ZAIP 35.40 ITS 167.50 ZAE 35.25 ET( 174.00 ZAC 78.40 ETC 256.61CLP 34.59

pLAN[TOCENTR|C CON|C

C$ II.DSI _4L 3.$21DLA 29.19 UAL 179.85 RAD 8567.4 VEL 11.307 PTH 2.00 VHp 5.110 DPA -3.22 RAp 171.07 ECC 1.1815

LNCH AZNTH iNCH TINE L-I TIN( |NJ LAT |NJ LON_ INJ RT A$C INJ AZNTH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

62.62 10 7 S2 3600.63 -13.28 139.32 $9.30 71.88 11 7 52 $000.6 -25.54 131.31

97.$8 12 9 35 3207.11 -25.27 110.44 39.29 71.86 13 3 2 2607.1 -25.53 102.43

100.00 13 24 38 L_lldi.38 -27.09 93.83 40.48 76.85 14 14 2 2366.6 -28.63 65.36

100.00 11 35 52 SS18.39 -18.58 117.03 37.80 66.94 12 30 48 2716.4 -22.52 109.46

110.00 13 38 57 2490.45 -35.DG 58.92 4|.69 65.37 16 38 7 1890.5 -34.16 49.68

110.00 11 20 0 S$63.29 -15.59 117.38 34.46 58.25 12 16 5 2765.5 -17.49 110.67

DIFFEU[NTIAL C_RRECTION$ MIO-C, OtmU[ [vlrCUTION ACCURACY ORBIT DET(RNIMATION ACCURACY

TO( S.2893 111A .SSQe TC-18.1547 BAt/ 2.8787 SGT15342.8 _ 7M.6 SGS 675.7 ST 5887.6 SR 560.1SS 867.1

RDE .$199 lIRA .1744 RCS °.6054 FAU .15915 RRT .8035 lIF .7883 2TF .9318 CRT .9876 CRS -.9613 CST -.9476

FD( 1.0594 FRA 1.154_0 FC-10.9198 2gP 49422 $CAI15314.7 R23 .0380 R13 .9519 LSA 5773.4 NSA 295.6 SSA 34.8

BOlE S.SOs7 BRA .3744 K318.IM8 Flip 2179 S6113357.0 SGR 454.7 THA 2.64 ELI 5714.5 EL2 67.6 ALF 5.56

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 364.00 ARRIVAL DATE DEC 25 1965

MELIQCEMTUlC CONIC

UL 147.15 LAL -.DO

RP EOT.31 LAP -1.05

RC 323.568 GL 26.0Q

PLAM(TOCENTUIC CONIC

CS 10.8i2 VHL S.299

LNCH AZNTH LNCH TIM(

SO.DO 11 40 18

90.00 10 46 14

100.00 14 O 51

TOO.DO 11 10 22

ltO.OO 16 15 _J_

110.00 11 12 21

DIFFERENTIAL CCIIRECTIONS

TDE S.1818 TRA .4758 TC-18.5828 8AU 2.7017

RDE .3092 lIRA .1801 RCS -.5547 FAU .13S23

F0E .9379 FRA 1.2039 FC-10.3928 RWe 46866

ROE S.1948 BRA .5096 8CS18.5710 FSP 2103

DISTANCE 782.665 EARTH TO MARS

LOL 92.22 VL 33.200 GAL 1.03 AZL 8T.$0 HCA 227.68 SMA 189.12 ECC .22269 INC 2.5024 vl 30.280

LOP 319.87 VP 24.054 GAP -11.64 AZP 91.69 TAL 5.65 TAP 233.55 RCA 147.00 APO 231.23 V2 26.422

GP -7.T9 ZAL 78.04 ZAP 34.72 ETS 167.59 ZAE 54.36 ETE 174.01 ZAC 78.79 ETC 256.56 CLP 34.02

DLA 28.1S RAL 181.04 UAD 8567,4 VEL 11.501PTH 2.00 VHP 5.171DPA -3.27 RAP 171.79 ECC 1.1791

L-| TIM( INJ LAT 1NJ L_NG |NJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3518.59 -24.27 118.79 40.76 74.95 12 35 35 2716.6 -26.10 110.61

$465.58 -29.63 129.98 $9.60 70.37 11 46 19 2885.6 -25.32 122.19

2863.47 -28.47 36.48 41.78 80.48 14 46 34 2263.5 -29.49 77.82

3413.83 -16.$5 123.0D 37.87 64.94 12 T 16 2813.g -2D.09 115.71

2442.45 -34.14 55.18 42.45 88.08 16 56 4 1842.4 -34.03 45.94

$407.72 -11.36 119.71 55.05 57.TO 12 9 9 2807.7 -16.Q4 113.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sr.T13488.7 _ 74D.4 SG3 653.4 ST 5545.9 Slq 547.6 $S 799.7

URT .7805 RRF .7637 UTF .9511 CRT .9885 CRS -.9722 CST -.9549

S6813489.1RZS .0327 U13 .9512 LSA 5622.4 MSA 290.1 $$A 35.7

_t13481.l _2 462.4 THA 2.46 EL1 5572.3 EL2 62.4 ALF 5.58

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 366.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC r-._14IC

RL 147.15 LAL -.00

lip 207.21 LAP -1.85

RE 324.415 GL 25.68

PL ANETOCENTR | C CONIC

C3 10.750 VHt. S.279

LM(H AZNTH LJMCH TIM(

SO.DO 12 $2 12

DO.Q0 10 7

100.O0 14 _ 3

100.00 1O 55 30

110.00 19 J3 18

liD.DO 11 3 44

DIFFEUENTIAL C,_RRE¢TION$

TOE 3.0727 TRA .$326 TC-19.953£ BAll 2.7250

ROE .3005 UltA .1845 UC3 -.$058 FAD .12781

FOE .8255 FRA 1.2318 FC-10.2764 BSP 47335

ROE S.0874 BRA .4520 ICS!9.2529 Flip 2030

DISTANCE 787.072 EARTH TO MAUS

LOL 92.22 VL $3.209 GAL .67 AZL 87.55 HCA 228.94 SMA 189.27 ECC .22313 IN(: 2.4526 V1 30.280

321.15 MP 24.079 GAP o11.71 AZP 91.81 TAL 4.78 TAp 233.72 RCA 147.04 AlSO 231.51 V2 26.454

Die -7.55 ZAL 72.$9 zAP 34.21 ETS SG7.G8 ZAE 53.49 ETE 174.02 ZAC 79.17 ETC 256.51 CLP 35.46

DLA 27.12 RAL 182.48 RAID 6587.4 VIEL 11.495 PTH Z.00 VHP 5.231 DpA -3.35 RAp 172.55 ECC 1.1769

L-| TIME |NJ LAT |NJ _ |NJ RT A$C |NJ A_4TH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

$161.57 -28.57 108.11 42.44 79.83 13 24 55 2562.6 -27.70 99.62

3t34.14 -17.|4 139.36 $2.45 67.11 11 8 14 3034.6 -EO.O9 131.93

Z795.81 -29.21 90.83 42.88 83.37 15 15 29 2165.9 -29.82 72.05

3488.55 -14.71 127.33 58.27 63.68 11 51 38 2886.6 -18.13 110.20

2_HI7.07 -34.18 51.$4 45.21 9D.17 17 13 16 1797.1 -33.78 42.41

$448.14 -10,38 121.91 5§.78 57.25 12 3 12 2848.1 -14.62 115.38

M|O-COU_IE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

KTI_SRS.I 84;R 759.1 SG3 632.1 ST 5393.3 Sit 555.4 SS 756.5

RRT .T981RRF .7377 RTF .9504 CRT .9897 CRS -.9586 CST -.9187

K81_|4.| R23 .0_78 RIS .9505 LSA 5463.6 NSA 295.6 SSA 36.5

S6t13901.7 662 4_0.2 THA 2.29 EL1 5421.4 EL2 76.5 ALF 5.62
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 24 1964 FLIGHT TIME 568.00 ARRIVAL DATE DEC 27 196S

HELIOCENTRIC CONIC DISTANCE 791.480 EARTH TO MARS

RL 147.13 LAL -.00 LOL 92.22 VL 33.218 GAL .71 AZL 87.60 HCA 230.20 SMA 189.43 ECC .22561 INC 2.4047 vl 30.280

RP 207.12 LAP -I.85 LOP 322.40 VP 24.103 GAP -11.78 AZP 91.54 TAL 3.89 TAp 234.09 RCA 147.07 APO 231.79 V2 26.444

RC 325.253 GL 25.30 GP -7.53 ZAL 81.18 ZAP 33.63 [TS 167.76 ZA( 52.63 [TE 174.03 ZAC 79.54 ETC 256.47 CLP 32.92

PLANETOCENTRIC CONIC

C3 10.637 VHL 3.261 OLA 28.05 RAL 183.91 RAO 6567.4 VEL 11.490 PTH 2.00 VHp 5.295 DpA -3.44 RAp 173.27 ECC 1.1751

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 4 53 3070.44 -27.51 101.53 43.67 82.99 13 56 4 2470.4 -28.19 92.93

90.00 9 46 31 3722.46 -14.74 144.69 39.82 65.54 10 48 33 3122.5 -17.92 137.45

100.00 14 53 39 2719.79 -29.63 75.96 43.91 85.89 15 38 59 2119.8 -29.89 67.17

100.00 10 40 28 3548.35 -12.81 130.94 38.86 62.76 11 39 34 2948.3 -16.36 123.95

110.00 16 50 59 2353.73 -34.12 48.25 44.00 92.17 17 29 53 1753.7 -33.44 39.08

110.00 10 59 5G 3487.17 -8.93 124.01 36.57 56.87 11 58 3 2887.2 -13.23 117.55

DIFFERENTIAL C_RRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9594 TRA .7929 TC-19.3142 9AU 2.7474 SGT13718.9 SGR 699.1 SG3 609.8 ST 5233.4 9R 526.2 SS 675.2

ROE .2928 RRA .1882 RC3 -.4564 FAU .12187 RRT .7295 RRF .7094 RTF .9497 CRT .9910 CRS -.9390 CST -.8975

FOE .7125 FRA 1.2919 FC3-9.9191 BSP 47765 SG813734.7 R23 .0230 R13 .9497 LSA 5294.3 MSA 301.0 SSA 37.4

BD( 2.9739 BRA .8149 BC319.3196 FSP 1949 $61t3726.4 SG2 477.8 THA 2.13 EL1 5259.3 EL2 70.0 ALF 5.69

LAUNCH DATE DEC 24 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 29 1965

DISTANCE 795.868 EARTH TO MARS

LOL 92.22 VL 33.226 GAL .55 AZL 87.64 HCA 231.46 SMA 189.59 ECC .22412 INC 2.3584 vl 30.280

LOP 323.66 VP 24.125 GAP -11.84 AZP 91.47 TAb 3.00 TAp 234.46 RCA 147.10 APO 232.08 V2 26.454

GP -7.12 ZAL 82.82 ZAP 33.07 (TS 167.84 ZAE 51.78 ETE 174.04 ZAC 79.90 ETC 256.42 CLP 32.39

DLA 24.97 RAL 185.38 RAD 6567.4 VEL 11.486 PTH 2.00 VHP 5.358 OpA -3.55

L-! TiM( iNJ LAT INJ lONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM

2995.96 -28.01 96.14 44.79 85.65 14 22 2 2596.0

3795.31 -12.70 148.69 40.45 64.48 10 34 17 $193.3

2660.52 -29.84 71.57 44.90 86.20 16 O 29 2060.5

3603.98 -11.05 134.14 39.60 62.05 11 29 46 3004.0

2312.04 -33.97 45.0| 44.81 94.09 17 46 4 1712.0

3525.23 -7.51 126.04 37.47 56.55 11 53 34 2925.2

HELIOCENTRIC CCNIC

RL 147.13 LAL -.00

RP 207.04 LAP -1.84

RC 326.088 GL 24,90

PLAN(TOCENTRIC CONIC

C3 10.542 VHL S.247

LNCH AZMTH LMCH TIME

90.00 13 32 6

90.00 9 31 3

100.00 1S 18 9

100.00 10 29 42

110.00 17 7 52

110.00 10 54 48

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 2.8407 TRA .9600 TC-19.6508 OAU 2.7702 SGT13839,9 Sr_it 681.2 SG3 588.0

ROE .2660 flRA .1915 RC3 -.4083 FAU .11633 RflT .7014 RRF .6794 RTF .9489

FOE .6060 FRA 1.5268 FC3-9.5528 BSP 48191 SG813853.7 R23 .0182 R13 .9489

BOE 2.8551 BRA .9789 BC519.8551 FSP 1875 S6113845.2 SG2 485.3 THA 1.98

RAp 174.02 ECC 1.1735

INJ 2 LAT INJ 2 LONG

-26.32 87.49

-16.05 141.80

-29.77 62.77

-14.71 127.25

-33.03 35.89

-11.86 11g.64

ORBIT DETERMINATION ACCURACY

ST 5058.6 9R 517.0 SS 617.7

CRT .9925 CRS -.9103 CST -.8692

LSA 5112.9 MSA 307.S SSA 38.2

ELi 5084.5 EL2 62.9 ALF 5.79

LAUNCH DATE DEC 24 1964 FLIGHT TINE 572.00 ARRIVAL DATE DEC 31 1g65

HELIOCENTRIC CONIC DISTANCE 808.296

RL 147.13 LAL -.DO LOt. 92.22 VL 35.255 GAL .38 AZL 87.69 HCA

RP 208.96 LAP -1.84 LOP 324.93 Vp 24.147 GAP -11.91 AZP 91.40 TAL 2.09 TAp 254.82 RCA 147.12

RC 328.917 GL 24.50 GP -6.92 ZAL 84.51 ZAP 32.53 (TS 167.91ZAE 50.94 ET( 174.05 ZAC 80.26

PLANETOCENTRIC CONIC

C3 10.467 VHL 3.235 OLA 23.86 RAL 186.88 RAD 6567.4 VEL 11.483 PTH 2.00 VHp 5.422 DpA -5.67

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 13 56 26 2950.85 -28.25 91.39 45.87 88.02 14 45 17 2330.8

90.00 9 18 40 385S.53 -10.65 152.52 41.23 63.68 10 22 55 3255.5

100.00 15 37 13 2605.91 -29.89 67.51 45.90 90.33 16 20 38 2005.9

100.00 10 20 35 3655.68 -9.39 137.07 40.47 61.49 11 21 30 3055.7

110.00 17 24 2 2271.72 -33.T3 41.88 45.65 95.92 18 1 53 1671.7

110.00 10 50 15 $562.63 -6.10 128.02 38.46 56.30 1! 49 37 2962.6

EARTH TO MARS

232.73 SMA 189.75 ECC .22467 INC 2.5137 Vl 30.280

Apo 232.38 V2 26.463

ETC 258.37 CLP 31.87

RAp 174.75 ECC 1.1723

INJ 2 LAT INJ 2 LONG

-28.23 82.72

-14.3D 145.54

-29.52 58.72

-13.13 130.27

-32.54 32.85

-10.49 121.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.7190 TRA 1.1567 TC-19.9623 BAU 2.7938 SGT13959.8 8GR 666.1 SG3 567.9 ST 4875.8 SR 509.0 SS 567.0

ROE .2802 RRA .1949 RC3 -.3627 FAU .11112 RRT .6723 RRF .6488 RTF .9478 CRT .9940 CRS -.8689 CST -.8308

FOE .5052 FRA 1.3690 FC3-9.1912 BSP 48648 S6813975.5 R23 .0145 R13 .9478 LSA 4924.7 NSA 316.2 SSA 39.0

60( 2.7334 BRA 1.1553 6CS19.9656 FSP 1807 _113966.8 SG2 492.8 THA 1.84 ELI 4902.0 ELI 55.5 ALF 5.92

LAUNCH DATE 0(C 24 lg64 FLIGHT TIME 374.00

HELIOCENTRIC CONIC DISTANCE 804.704

RL 147.13 LAb -.DO LOL 92.22 VL 33.244 GAL .21 AZ1. 87.73 HCA 233.99 SMA

RP 206.69 LAp -1.64 LCP 326.20 VP 24.168 GAP -11.98 AZP 91.34 TAL

RC 327.742 GL 24.09 GP -6.73 ZAb 86.24 ZAP 32.00 ETS 167.97 ZN[

PLANETOCENTRIC CONIC

C3 10.411 VHL 3.227 OLA 22.74 RAL 188.39 RAO 6567.4 VEL 11.480 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 18 57 2671.68 -28.32 87.06 46.94 90.19 15 6 49

90.00 9 8 16 3912.51 -9.11 155.80 42.15 63.07 10 13 28

100.00 15 57 15 2554.72 -29.81 63.71 46.90 92.33 i6 39 50

100.00 10 12 59 3704.70 -7.79 139.83 41.44 61.05 li 14 23

110.00 17 40 13 2232.38 -33.41 38.87 46.53 97.68 18 17 26

110.00 10 46 10 3599.60 -4.70 i29.96 39.54 56.10 11 46 10

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.5950 TRA 1.5163 TC-20.2294 BAU 2.8159 SGT14073.8 SGR 651.2 SG3 545.7

ROE .2751 RRA .1969 RC3 -.3165 FAU .10572 RRT .6413 RRF .6146 RTF .9471

FOE .4074 FRA 1.5920 FC3-8.7916 BSP 49044 S_14088.9 R23 .0084 R13 .9471

BOE 2.6096 BRA 1.3510 6C320.2318 FSP i726 S6114080.0 SG2 499.4 THA 1.70

1.17 TAp

50.12 ETE

2.00 VHp

ARRIVAL DATE JAN 2 1966

EARTH TO MARS

189.91 ECC .22526 INC 2.2705 vl 30.280

2S5.16 RCA 147.13 APO 232.68 V2 26.471

174.05 ZAC 80.61 ETC 256.33 CLP 31.36

5.487 DpA -3.81 RAP 175.54 ECC 1.1713

PO CST TIM iNJ 2 LAT INJ 2 LONG

2271.7 -27.99 78.41

3312.5 -12.65 148.92

1954.7 -29.17 54.96

3104.7 -11.59 133.10

1632.6 -$1.99 29.93

2999.6 -9.12 123.66

ORBIT DETERMINATION ACCURACY

ST 4666.8 SR 501.6 SS 519.0

CRT .9953 CRS -.8118 CST -.7817

LSA 4730.9 MSA $23.4 SSA 39.7

ELI 4713.4 EL2 48.2 ALF 6.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 24 lg64 FLIGHT TIN[ 378.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CONIC DISTANCE 809.111 EARTH TO MARS

RL 147.13 LAL 0.00 LOL 92.22 YL 53.253 GAL .04 AZL 87.77 HCA 235.26 SNA 190.07 ECC .22588 1NC 2.2285 vl 30.280

RP ZOE.64 LAP -1.83 LOP 327.46 VP 24.187 GAP -12.05 AZF 91.27 TAL .23 TAp 235.49 RCA 147.13 APO 233.00 V2 26.477

RC 326.562 GL 23.67 GP -6.55 ZAL 88.00 ZAP 31.48 (TS 168.03 ZA( 49.30 ETE 174.08 ZAC 80.95 ETE 256.28 CLP 30.86

PLAN(TOCENTRIC CONIC

C3 10.375 VHL 3.221DLA 21.59 RAL 169.93 RAD 6567.4 VEL 11.479 PTH "2.00 VHp 5.$§2 DPA -3.97 RAp 178.32 (CC 1.17D7

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LGNG |MJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 40 12 2813.79 -26.24 83.05 48.02 92.20 15 27 8 2218.S -27.63 ?4.44

90.DO 8 59 17 3966.01 -7.44 156.66 43.17 62.60 10 5 23 3366.0 -11.06 152.04

100.00 16 16 51 2506.19 -29.62 60.11 47.94 94.22 16 58 17 1906.2 -28.72 51.42

IOD.DO 10 5 39 3751.84 -G.2Z 142.45 42.51 80.70 11 8 10 3151.8 -10.08 135.79

110.00 17 56 g 2194.49 -33.03 35.96 47.46 99.36 18 $2 43 1594.5 -31.38 27.13

110.00 10 42 30 $653.31 -3.30 131.69 40.70 55.96 11 43 6 3036.3 -7.75 125.62

DIFFERENTIAL CGIERECTIONS MID-COURS(ExECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4607 TRA 1.4748 TC-20.4606 BAU 2.8383 SGT14175.? $09 635.4 $4;3 521.9 ST 4486.2 SR 495.9 SS 471.S

ROE .2715 RRA .1931 RCS -.2737 FAU .10086 flRT .6103 IOtF .5742 RTF .9499 CRT .9963 CRS -.7519 CST -.7376

FOE .3237 FRA 1.$574 FCS-8.4101 B_P 49306 SGe|4189,9 RZ3 -.0079 R13 .9499 LSA 4526.8 MSA 317.4 SSA 40.5

SO( 2.4816 BRA 1.4876 BCSZO.4623 FS4P 1623 S0114181.0 SG2 503.2 THA 1.57 EL1 4513.3 ELI 42.4 ALF 6.28

LAUNCH DATE DEC 24 1904 FLIGHT TIN( $78.00 ARRIVAL DATE JAN 6 1963

HELIOCENTRIC CONIC DISTANCE 813.517 EARTH

RL 147.13 LAL -.00 LOL 92.22 VL 33.262 GAL -.13 AZt. 87.81HCA 236.53 SNA 190.23 ECC .22655 INC

RP 206.79 LAP -1.82 _ 326.73 rIP 24.206 GAP -12.12 AZP 91.21 TAL 359.28 TAp 235.81RCA 147.15 APO

RC SZR.378 GL 23.24 r.p -6.37 ZAL 69.81 ZAP 30.97 ET$ 168.09 ZN[ 48.50 ETE 174.06 ZAC 81.28 ETC

PLANETOCENTRIC C_IC

CS 10,360 VHL 3.219 DLA 20.43 RAL 191.49 RAID 6567.4 V[L 11.478 PTH 2.00 VHP 5.619 DpA -4.14 RAp

LNCH AZl4TH LNCH TIN[ L-I TIN[ INJ LAT

90.00 15 0 29 2765.14 -28.05

90.00 8 51 24 4017.01) -5.83

1OO.00 16 35 10 2459.8S -29.34

tOO.GO 9 59 24 57R7.63 -4.69

110.00 16 11 51 2157.34 -32.58

110.OO 10 39 12 3672.66 -1.91

DIFFERENTIAL C(_R(CTIONS

TD( 2.5434 TRA 1.7049 TC-20.6373 BAU 2.65_

ROE .26RS RRA .2014 RCS -.2265 FAU .09503

FOE .2514 FRA 1,4539 FC3-7,9407 BSP 50163

ROE 2.3589 BRA 1.7187 BCS20.GS85 FSP 1637

TO MARS

2.1879 vl 30.280

233.32 V2 26.483

256.24 CLP 30.$7

177.10 ECC 1.1705

INJ I.(_4G INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ Z LONG

79.29 49.13 94.08 15 46 34 2165.1 -27.19 70.72

16t.74 44.29 62.24 9 56 21 5417.1 -9.50 154.99

56.69 49.00 95.99 17 16 10 1859.8 -28.20 48.08

144.99 43.67 60.44 11 2 41 3197.6 -8.59 138.37

33.16 48.44 100.96 16 47 49 1557.3 -30.73 24.43

133.90 41.94 55.86 11 40 25 3072.9 -6.38 127.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14_96.4 SSR 630.4 SI;S 503.5 ST 4301.6 SR 492.9 SS 463.2

RRT .5743 RRt r .5499 RTF .9449 CRT .9905 CRS -.6598 CST -.6659

S0914310,3 R23 .0068 R13 .9449 LSA 4340.6 MSA 344.7 SSA 41.1

$G||430|.0 $GZ 5|5.9 THA 1.45 EL1 4329.8 EL2 41.2 ALF 6.51

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 380.00 ARRIVAL DATE JAN 8 1966

HELIOCENTRIC CONIC DISTANCE 817.921 EARTH TO MARS

RL 147.13 LAL -.OD LOL 92.22 VL 33.271GAL -.31 AZL 87.65 HCA 237.80 SMA 190.39 ECC .22725 INC Z.1484 vl 30.280

RP 206.75 LAP -1.82 LOP 330.00 VP 24.223 ;Ap -12.I9 AZP 91.15 TAL 358.55 TAp 256.12 RCA 147.12 ApO 233.66 v2 26.488

RC 330.190 6L 22.73 GP -6.21ZAL 91.85 ZAp 30.48 (TS I68.14 ZA( 47.71ETE 174.06 Z&C 81.62 (TC 236.20 CLP ZS.SD

PLAMETOCENTRIC CONIC

C3 10.367 VHL 3.220 DLA 19.25 RAL 193.06 RAD 6567.4 VEL II.479 PTH 2.00 VHp 5.687 DPA -4.32 RAp 177.88 ECC 1.1706

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 20 S 2716.09 -27.76

90.00 8 44 22 4066.42 -4.26

IOD.O0 16 33 19 2415.31 -28.98

100.00 g 33 46 3842.43 -3.18

110.00 18 27 21 2121.09 -32.08

110.OO 10 36 13 3709.41 -.51

DIFFERENTIAL CORRECTIONS

TOE 2.2117 'IRA 1.9097 TC020.7852 6AU 2.8610

ROE .2673 RRA .2028 RE3 -.1645 FAU .09000

FOE .1750 FRA 1.4764 FC3-7.5159 BSP 50436

BO£ 2.2276 8RA 1.9205 BC320.7660 fSP 1544

INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

75.72 50.27 95.64 16 5 19 2116.1 -26.86 67.23

164.52 45.5I 61.96 9 52 8 3466.4 -7.98 137.81

53.43 50.10 97.67 17 33 34 1813.3 -27.61 44.90

147.46 44.92 GO.2G 10 57 49 3242.4 -7.IZ 140.88

30.45 49.46 I02.49 19 2 43 1521.1 -30.03 21.84

135.71 43.25 55.82 11 38 3 3109.4 -4.99 129.49

MID-COURSE EvI_CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714408.5 SGR 621.7 SG3 483.1 ST 4100.8 SR 489.5 SS 443.7

RRT .5401RRF .5142 RTF .9437 CRT .9934 CRS -.3541CST -.5911

S0814421.9 RZ5 .0045 R13 .9457 LSA 4136.0 MSA 357.9 SSA 41.6

S0114412.4 SG2 523.1 THA 1.54 EL1 4129.7 ELI 46.6 ALF 6.77

LAUNCH DATE DEC 24 1904 FLIGHT TIME $82.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC COLIC DISTANCE 622.324 EARTH TO MARS

RL 147.13 LAL -.00 LOL 92.22 VL 33.280 GAL -.49 AZL 87.89 HCA 239.06 SMA 190.33 ECC .22800 INC 2.1099 vl 30.280

RP 206.71 LAP -1.81 LOP 331.27 VP 24.240 GAP -12.26 AZP 91.09 TAL 357.33 TAp 236.42 RCA 147.10 APO 234.00 v2 20.492

RC 331.OOOGL 22.33 G4P -6.06 ZAL 93.52 ZAP 50.00 (T$ 168.16 ZAE 40.93 ST( 174.08 ZAC 81.94 ETC 256.15 CLP 29.4]

PLANETOCENTRIC CONIC

C3 10.397 VHL 3.224 DLA 16.06 RAL 194.64 RAD 6567.4 VEL 11.460 PTH 2.00 VHp 3.753 DpA -4.31 RAP 178.68 ECC 1.1711

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LQNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ Z LAT INJ 2 LONG

9O.OD 15 39 O 2669.20 -27.39 72.34 51.44 97.30 16 23 29 2069.2 -26.07 63.93

90.00 8 38 2 4114.46 -2.72 167.21 46.81 61.80 9 46 36 3514.5 -6.47 1_0.53

100.00 17 11 2 2372.39 -28.55 50.32 51.25 99.26 17 50 35 1772.4 -26.97 41.87

100.00 9 48 40 3886.50 -1.69 149.86 46.24 60.15 10 53 27 3286.5 -5.63 143.33

110.00 16 42 40 2085.68 -31.53 27.84 50.54 103.95 19 17 26 1485.7 -29.29 19.34

110.00 10 33 31 3745.97 .89 137.61 44.65 55.83 11 35 57 3146.0 -3.60 131.40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0768 TRA 2.1218 TC-20.6924 9AU 2.9041 SGT14521.5 SGR 614.9 SGS 464.5 ST 3898.3 SR 486.9 SS A33.6

ROE .2663 RflA .2040 tiCS -.1455 FAU .06536 RRT .5005 _ .4602 RTF .9425 CRT .9924 CRS -.4378 CST -.5154

FOE .1065 FRA 1.4983 FC3-7.1095 RSP 50679 S0814534.9 R25 .0026 R13 .9425 LSA 5934.6 MSA 373.6 SSA 42.1

BIDE 2.0938 BRA 2.1316 9C320.8929 FSP 1480 S0114524.9 SG2 330.1 THA 1.23 EL1 3928.2 ELI 59.4 ALF 7.07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 208.69 LAp -1,80

RC 331.806 GL 21.86

PLANETO(ENTRIC CONIC

CS 10.450 VHL 3.233

LNCH AZMTH LNCH TIME

90.00 15 5T 26

90.00 8 32 17

100.00 17 28 23

100.00 9 44 1

110.00 18 57 49

110.OO 10 31 5

FLIGHT TIME 384.00 ARRIVAL DATE JAN 12 1966

DISTANCE 826.724 EARTH TO MARS

LOt. 92.22 VL 33.28g GAL -.68 AZL 87.g3 HCA 240.33 SMA 190.71 ECC .22880 INC 2.0725 vl 30.280

LOP 332.54 VP 24.2§5 GAP -12.34 AZP 91.03 TAL 356.37 TAp 238.70 RCA 147.08 Apo 234.35 V2 26.494

GP -5.91 ZAL 95.41 ZAp 29.53 ET9 168.22 ZAE 46.16 ETE 174.06 ZAC 82.26 ETC 256.11 CLP 28.98

DLA 16.85 RAL 196.23 RAD 6567.4 VEL 11.482 PTH 2.00 VHp 5.824 DpA -4.72 RAp 179.48 ECC 1.1720

L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOnG

2624.20 -26.93 69.12 52.66 99.05 16 41 10 2024.2 -25.42 60.79

4161.52 -1.20 169.84 48.20 61.71 9 41 38 5561.5 -4.98 163.19

2330.92 -28.06 47.33 52.44 100.78 18 T 14 1730.9 -26.29 38.98

3950.03 -.22 152.27 47.65 60.11 10 49 32 3330.0 -4.19 145.74

2051.11 -30.93 25.32 51.67 105.33 19 32 0 1451.1 -28.52 16.95

3782.61 2.29 139.52 46.08 55.88 11 54 8 3182.6 -2.21 133.32

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9382 TRA 2.3390 TC-20.9481 BAU 2.9267 88714628.7 SGR 608.3 983 444.6 ST 3695.3 SR 484.7 SS 427.9

ROE .2659 RRA .2043 RC3 -.1072 FAU .08087 RRT .4716 RRF .4431RTF .9411 CRT .9866 CRS -.3050 CST -.4337

FOE .0363 FRA 1.5084 FC3-6.6825 BSP 51330 8_14841.3 R2S -.0015 R13 .9411 LSA 3730.7 MSA 391.1 SSA 42.4

BOE 1.9364 BRA 2.3479 BC320.9484 FSP 1425 98114831.5 SG2 536.3 THA 1.12 EL1 3726.1EL2 78.4 ALF 7.38

LAUNCH DATE DEC 24 1964

HELXOCENTRIC CC_i|C

FLIGHT TIME 386.00 ARRIVAL DATE JAN 14 1966

DISTANCE 831.121 EARTH TO MARS

RL 147.13 LAL -.00 LOL 92.22 VL

RP 206.68 LAp -1.79 LOP 333.81 VP

RC 332.609 GL 21.38 GP -5.77 ZAL

PLANETOCENTRIC CONIC

C3 10.528 VHL 3.245

LNCH AZMTH LNCH TIME

90.00 16 15 27

90.00 8 27 2

100.00 17 45 24

100.00 9 39 46

110.00 19 12 47

110.00 10 28 52

01FFERENTIAL CORRECTIONS

TOE 1.7985 TRA 2.5683 TC-20.9515 BAU 2.9490

RD( .2664 RRA .2044 RC3 -.0707 FAU .07804

FOE -.0266 FRA 1.5191 FC3-8.2530 BSP 51750

BOE 1.8181 8RA 2.5744 6C320.9516 FSP 1361

33.297 GAL -.86 AZL 87.96 HCA 241.60 SMA 190.88 ECC .22964 INC 2.0360 Vl 30.280

24.269 GAP -12.41 AZP 90.97 TAL 355.38 TAp 256.98 RCA 147.04 APO 234.71 v2 26.496

97.3S ZAP 29.07 ET8 168.26 ZAE 45.40 ETE 174.06 ZAC 82.58 ETC 256.08 CLp 28.54

DLA 15.63 RAL 197.83 RAD 6567.4 VEL 11.486 PTH 2.00 VHp 5.894 OpA -4.94 RAp 180.28 ECC 1.1733

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2580.87 -28.44 66.05 53.92 100.51 18 59 27 1980.9 -24.72 57.80

4207.85 .29 172.42 49.66 61.68 9 37 10 3807.8 -3.50 165.79

2290.79 -27.52 44.47 59.68 102.17 18 23 34 1690.8 -25.56 36.22

3979.16 1.25 154.63 49.19 60.13 10 45 59 3373.2 -2.74 148.11

2017.38 -30.30 22.89 52.86 106.64 19 46 24 1417.4 -27.72 14.65

5819.34 3.69 141.44 47.61 55.99 11 32 32 3219.3 -.80 155.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14733.9 9GR 603.2 SG3 425.3 ST 3499.3 SR 483.6 SS 430.7

RRT .4967 RRF .4069 RTF .9394 CRT .9768 CRS -.1760 CST -.3649

98814746.3 RZS -.0044 R13 .9394 LSA 3534.5 MSA 411.9 SSA 42.5

88114736.3 $82 542.6 THA 1.03 EL1 3531.0 EL2 102.6 ALF 7.70

LAUNCH DATE DEC 24 1964 FLIGHT TIME 388.00 ARRIVAL DATE JAN 16 1969

HELIOCEMTRIC CONIC DISTANCE 835.514 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 92,22 VL 55.306 GAL -1.05 AZL 88.00 HCA 242.87 SMA 191.04 ECC .23055 INC 2.0003 vl 30.280

RP 206.67 LAp -1.78 LOP 335.06 VP 24.282 GAp -12.49 AZP 90.91TAL 354.37 TAp 237.24 RCA 147.00 Apo 235.08 V2 26.497

RC $39.409 GL 20.$8 GP -5.63 ZAL 99.27 ZAp 28.62 ETS 168.30 ZAE 44.65 ETE 174.05 ZAC 82.89 ETC 256.04 CLP 28.10

PLANETOCENTR1C CONIC

CS 10.632 VHL 3.2610LA 14.41RAL 199.43 RAD 6567.4 VEL 11.490 PTH 2.00 VHp 5.966 DpA -5.16 RAp 181.10 ECC 1.1750

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 33 4 2539.09 -25.89 63.12 55.22 101.88 17 15 23 1939.1 -23.99 54.96

90.00 8 22 15 4253.65 1.77 174.97 51.19 61.75 9 33 7 3653.6 -2.02 168.34

100.00 18 2 6 2251.93 -26.93 41.73 54.96 103.50 18 39 38 1651.9 -24.80 33.59

100.00 9 35 52 4015.99 2.70 156.99 50.68 60.22 lO 42 48 3416.0 -1.29 150.46

110.00 19 27 35 1984.48 -29.64 20.58 54.10 107.87 20 O 39 1384.5 -26.91 12.44

110.00 10 29 52 3856.20 5.09 149.38 49.19 56.15 11 31 9 3256.2 .61 137.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.6581TRA 2.7997 TC-20.9039 BAU 2.9712 98T14838.3 $GR 599.2 SG3 405.8 ST 3313.3 SR 483.6 89 438.0

ROE .2679 RRA .2040 RE3 -.0357 FAU .07144 RRT .4014 RRF .3706 RTF .9377 CRT .9616 CRS -.0574 CST -.3147

FDE -.0829 FRA 1.5298 FC3-5.8176 BSP 52198 $8814848.4 R23 -.0069 R13 .9377 LSA 3348.6 MSA 434.3 SSA 42.4

BOE 1.6796 BRA 2.8071 8C320.9039 FSP 1300 98114838.3 SG2 348.7 THA .93 EL1 3345.8 EL2 131.4 ALF 8.00

LAUNCH DATE DEC 24 1964 FLIGHT TI_ 390.00 ARRIVAL OATE JAN 18 1966

HELIOCENTRIC CONIC DISTANCE 839.903 EARTH TO MARS

RL 1147.13 LAL -.00 LOL 92.22 VL 33.315 GAL -1.25 AZL 88.03 HCA 244.14 SNA 191.21 ECC .23147 INC 1.9654 vl 30.280

RP 206.87 LAp -1.77 LOP 336.35 VP 24.294 GAP -12.57 A ZP 90.86 TAL 353.35 TAp 237.49 RCA 146.95 APO 235.47 V2 26.497

RC SS4.204 GL 20.38 GP -5.51 ZAL 101.22 ZAP 28.18 ET$ 168.33 ZAE 43.91ETE 174.05 ZAC 83.20 ETC 256.01CLP 27.$8

PLANETOCENTRIC CONIC

C3 10.762 VHL 5.280 OLA 13.18 RAL 201.04 RAD 6567.4 VEL 11.496 PTH 2.00 VHP 8.038 OpA -3.40 RAp 181.92 ECC 1.1771

LNCH AZ14TH LNCH TINE L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 50 19 2498.76 -25.30 60.31 56.58 103.17 17 31 58 1898.8 -23.23 52.25

90.00 8 17 48 4298.88 3.23 177.50 52.80 61.85 9 29 25 3698.9 -.56 170.87

100.00 18 18 31 2214.30 -26.30 39.11 36.30 104.74 19 53 26 1614.3 -24.02 31.06

100.00 9 32 15 4058.58 4.13 159.33 52.30 60.37 10 39 54 3458.6 .16 152.80

110.00 19 42 12 1952.46 -28.95 18.32 55.40 109.03 20 14 45 1352.5 -26.08 10.32

110.00 10 25 4 3893.18 6.49 145.33 50.84 56.36 11 29 57 3293.2 2.02 139.09

OIFFEflENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT10N ACCURACY

TOE 1.5146 TRA 3.0407 TC-20.8119 BAU 2.9942 88T14939.5 $GR 596.3 883 387.2 ST 3137.3 SR 484.4 SS 449.6

RDE .2702 RflA .2032 RE3 -.0032 FAU .06704 RRT .3666 RflF .3949 RTF .9355 CRT .9392 CRS .0520 CST -.2820

FOE -.1355 FRA 1,5274 FC3-5.3929 8SP 52606 88814951.4 R23 -.0092 R13 .9355 LSA 3172.7 NSA 460.3 SSA 42.2

BDE 1.5385 8RA 3.0475 BC320.8113 FSP 1240 88114941.1 982 554.7 THA .84 EL1 3170.2 EL2 164.6 ALF 8.27
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OAT[ DEC 24 1964 FLI;HT Tll_ 392.00 ARRIVAL DATE JAN 20 1986

HELIOCENTRIC CONIC DISTANCE 844.288 EARTH TO MARS

RL 147.13 LAL -.00 L04. 92.22 YL ]3.324 GAL -1.45 AZL 88.07 HCA 245.41 544A 191.37 ECC .23247 INC 1.9314 vt 30.280

RP 206.68 LAP -1.76 LOP 337.62 VP 24.306 GAp -12.65 AZP 90.80 TAL 352.32 TAp 237.73 RCA 148.88 APO 2]5.86 V2 28.493

RC 334.996 GL 19.88 GP -5.38 ZAL 103.18 ZAP 27.75 (TS 169.35 ZA( 43.18 ET( 174.04 ZAC 83.51 ETC 255.97 CLP 27.26

PLAN[TOCENTRIE COMIC

C3 10.920 YHL 3.304 OLA 11.95 RAL 202.65 RAO 6567.4 VEL 11.503 PTH 2.00 VHp 8.111DpA -5.65 RAp 182.74 ECC 1.1797

LNCN AZMTH LNCH T|M( L-I TIME INJ LAT INJ LONG INJ R? A$C INJ AZNTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

9O.OO 17 7 15 2459.81 -24.66 57.84 57.98 104.37 17 48 15 1859.8 -22.45 49.67

9O.OO 8 13 40 4343.79 4.66 190.02 54.47 62.04 9 26 4 3743.8 .89 173.37

100.00 18 34 41 2177.96 -29.85 36.60 57.69 105,91 19 10 59 1577.9 -23.22 28.65

100.00 9 28 96 4100.97 5.56 161.G7 53.98 60.58 10 37 17 3501.0 1.60 155.13

110.00 19 56 40 1921.32 -28.24 16.18 56.75 110.12 20 28 41 1321,3 -25.23 8.29

110.00 10 23 26 3930.28 7.88 147.30 52.56 56.63 11 28 56 3330.3 3.44 141.03

DIFFERENTIAL CCRRECT|ON9 N|D-CoURSlE (_rCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.3718 TRA 3.290| TC-ZO.GGGG BAU 3.0170 SG713040.3 SrA 394.3 SG3 368.7 ST 2980.8 SiR 481_.0 SS 462.5

ROE .2734 RRA .2020 RC3 .0_73 FAU .08268 RRT .332| RRF ._DR RTF .9332 CRT .9078 CRS .1456 CST -.2726

FOE -.1815 FRA 1.§Z1_ FC5--4.9095 8_P 53032 S6815062.0 RZ3 -.0111 R13 .9332 LSA 3016.0 MSA 487.6 SSA 41.8

ROE 1.3988 BRA 3.21H_3 BC320.6686 FSP 1181 _11§041.6 SG2 560.5 ?HA .75 ELI 3013.4 EL2 201.7 ALF 8.46

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 394.00 ARRIVAL DATE JAN 22 1966

I't(LIOCENTRIC C(_IIC DIDTANCE 848.668

ML 147.13 LAL -.00 LOt. 92.22 VL 33.333 GAL -1.65 AZL 8a.|O HCA 246.68 SNA

RP 206.70 LAp -1.74 LOP 338.89 VP 24.315 GAP -12.75 AZP 90.75 TAL 351.28 TAP

EARTH TO MARS

191.54 ECC .23351 INC 1.8979 vl 30.280

237.96 RCA 146.61 AlSO 236.27 V2 26.493

RC 335.784 GL 19.34 GP -5.27 ZAL 109.15 zAP 27.33 ET9 168.38 ZA( 42.45 ETE 174.03 ZAC 83.81 ETC 255.95 CLP 26.86

PLAN(TOCENTRIC CCIAIC

C3 11.107 VHL 8.333 DLA 10.71 RAL 204.2§ RAID 6567.4 VEL 11.511 PTH 2.00 VHp 6.185 DpA -5.90 RAp 183.58 ECC 1.1828

LNCH AZ14TH LNCM TIN( L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIN( PC) CST TIM |NJ 2 LAT INJ 2 LONG

90.00 17 23 53 2422.21 -24.01 55.08 59.44 105.49 18 4 15 1622.2 -21.65 4?.20

90.OO 8 9 51 431111.37 9.08 1R2.53 §8.2| 62.29 9 22 59 3788.4 2.32 175.86

1DO.DO 18 50 34 2142.92 -24.97 34.21 59.13 107.00 19 26 17 1542.6 -22.40 26.35

100.00 9 23 31 4143.19 6.95 164.02 59.73 60.86 10 34 54 3543.2 3.02 157.45

110.00 20 10 $G 1891.11 -27.51 14.13 58.15 111.14 20 42 28 1291.1 -24.39 6.35

110.00 10 21 97 3997.47 9.27 149.28 54.33 56.95 11 28 5 3367.5 4.65 142.98

DIFFERENTIAL CORRECTIONS MID-COUfllME EIECUT|ON ACCURACy ORBIT DETERNINATION ACCURACY

TOE 1.2219 TRA 3.5418 TC-20,4717 8AU 3.0398 SGTlS|$7,8 $611 593.0 $63 350.2 ST 2843.0 SR 488.3 SS 476.5

ROE .2773 RRA .2004 RE3 .099R FAU .0§R38 RRT .2978 RRF .2649 RTF .9303 CRT .8653 CRS .2305 CST -.2796

FOE -.2247 FRA 1.5212 FC)-4.9904 BSP 53448 Sr_15149.2 R23 -.0|3.5 R13 .9303 LSA 2877.3 NSA 517.0 SSA 41.2

ROE 1.2579 BRA 3.9322 0C320.4718 FSIP 1129 S61|5|38.7 $G_ 368.0 THA .67 EL1 2874.4 EL2 242.1 ALF 8.51

LAUNCH DATE DEE 24 196A FLIGHT TIME 396.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 206.73 LAP -1.73

RC 336.567 GL 18.80

PLANETOCENTRIC CON|C

C3 11.324 VHL 3.385

LNCH 4ZNTH LNCH TIME

gO.O0 17 40 12

90.00 8 6 18

100.00 19 6 12

100.00 9 22 59

110.00 20 25 2

110.00 10 20 38

DIFFERENTIAL CCRRECTIONS

TOE 1.0818 TRA 3.8105 TC-20.2317 BAU 3.0630

ROE .2821RRA .1983 RC3 .0620 FAU .03418

FOE -.2830 FRA 1.5121 FC3-4.1422 BSP 33844

BO( 1.1160 BRA 3.8156 BC320.2318 FSP 1069

DISTANCE 853.043 EARTH TO MARS

LOt. g2.22 VL 33.343 GAL -1.85 AZL 88.13 HCA 247.g5 SNk 191.71 ECC .23462 |NC 1.8651 vl 30.280

LOP 340.16 VP 24.324 GAP -12.62 AZP 90.70 TAL 350.23 TAp 238.17 RCA 146.73 APO 236.68 V2 26.490

;p -5.16 ZAL 107.12 ZAp 26.92 ET8 168.40 ZAE 41.74 ETE 174.01 ZAC 84.11ETC 255.92 CLP 26.46

DLA 9.49 RAL 205.85 RAO 6567.4 VEL 11.320 pTH 2.01VHp 6.260 Dpk -6.16 RAp 184.42 ECC 1.1864

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T|M INJ 2 LAT |NJ 2 LONG

2385.93 -23.32 52.64 60.94 106.53 18 19 58 1785.9 -20.84 44.85

4432.66 7.48 185.03 58.01 62.61 9 20 10 3832.7 3.75 178.34

2108.56 -24.27 31.92 60.81 108.01 19 41 21 1308.6 -21.58 24.15

4183.28 8.35 166.37 37.54 61.19 10 32 44 3385.3 4.44 159.76

1861.83 -26.78 12.17 39.60 112.09 20 56 4 1261.8 -23.54 4.50

4004.74 10.64 131.29 36.16 57.32 11 27 23 3404.7 6.26 144.94

NID-COURS( EXECUTION ACCURACY ORBIT DETERM|NAT|ON ACCURACY

SGT15233.9 SGR 392.4 963 332.2 ST 2730.0 SR 491.2 SS 490.0

RRT .2642 RRF .2302 RTF .9271 CRT .8103 CRS .3030 CST -.3051

SG815243.4 R23 -.0156 R13 .9271 LSA 2763.0 NSA 346.3 SSA 40.4

S6115234.7 SG2 571.3 THA .59 ELI 2739.2 EL2 284.8 ALF 8.39

LAUNCH DATE DEC 24 1964 FLIGHT TIN( 398.00 ARRIVAL DATE JAN 26 1966

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 206.77 LAP -1.71

RC 337.346 GL 18.26

PLAN(TOCENTRIC CONIC

C3 11.374 VHL 3.402

LNCH AZMTH LNCH TIM(

90.00 17 56 14

90.00 8 2 39

100.00 19 21 33

100.00 9 20 20

110.00 20 38 37

110.00 10 19 27

DIFFERENTIAL C_RRECTIONS

TD( .9373 TRA 4.0931 TC-19.9454 BAU 3.0862

ROE .2878 RRA .1958 RE3 .1059 FAU .05006

FDE -.2968 FRA 1.4996 FC3-3.7444 BSP 54273

BO( .9803 BRA 4.0878 BC319.9436 FSP 1013

DISTANCE 837.411 EARTH TO MARS

LOL 92.22 VL 33.352 GAL -2.06 AZL 88.17 HCA 249.21 SMA 191.87 ECC .23578 INC 1.8329 Vl 30.280

LOP 341.43 Vp 24.332 GAP -12.90 AZP 90.65 TAL 349.16 TAp 238.38 RCA 146.63 APO 237.11 v2 26.483

GP -3.03 ZAL 109.08 ZAP 26.52 ET$ 168.42 ZA( 41.04 ETE 174.00 ZAC 84.41ETC 255.89 CLP 26.07

DLA 8.27 RAL 207.43 RAO 6367.4 VEL 11.331PTH 2.01VHp 6.336 OPA -6.45 RAp 185.26 ECC 1.1905

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2350.96 -22.63 30.31 62.48 107.49 18 35 25 1751.0 -20.02 42.61

4476.69 8.85 187.54 39.98 62.99 9 17 36 3876.7 5.15 180.81

2075.70 -23.56 29.73 62.13 108.95 19 36 10 1475.7 -20.76 22.06

4227.18 9.72 168.73 39.41 61.59 10 30 47 3627.2 5.85 162.08

1833.58 -26.04 10.30 61.10 112.97 21 9 30 1233.6 -22.70 2.74

4042.06 12.01 133.32 58.05 37.75 11 26 49 5442.1 7.67 146.92

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715328.0 Sr_R 592.3 SG3 314.3 ST 2646.4 SR 494.8 S$ 302.2

RRT .2315 RRF .1968 RTF .9233 CRT .7426 CRS .3631CST -.3434

S6815339.5 R23 -.0177 R13 .9233 LSA 2677.4 MSA 374.5 SSA 39.5

S6115328.7 SG2 576.4 THA .51 ELI 2672.1EL2 328.2 ALF 8.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OEC 24 1964 FLIGHT TIME 400.00 ARRIVAL _ATE JAN 28 1966

HELIOCENTRIC C(_IC DISTANCE 861.773

RL 147.13 LAL -.00 LEA. 92.22 VL 33.361 GAL -2.27 AZL 88.20 HCA 250.48 SNA

RP 206.81 LAP -1.70 LOP 342.70 VP 24.]38 GAP -12.89 AZP 90.60 TAL 348.09 TAp

RC 338.120 GL 17.72 GP -4.95 ZAL 111.04 ZAp 26.13 ETS 168.43 ZAE 40.34 ETE

PLANETCK_ENTR|C CONIC

C3 11.857 VHL 3.443 DLA 7.06 RAL 209.03 RAD 6567.5 VEL 11.543 pTH 2.01VHp

LNCH AZNTfl LNCH TIME L-I TIME INJ LAT

90.00 18 11 59 2317.30 -21.92

90.00 7 59 53 4520.45 10.19

1OO.00 19 36 42 2044.06 -22.85

100.00 9 17 51 4268.93 11.06

110.00 20 32 40 1806.35 -23.30

110.00 10 18 23 4079.40 13.36

DIFFERENTIAL CCRRECTION3

TOE .7924 TRA 4.3629 TC-19.6194 BAU 3,1100

RDE .2941RRA .1928 RC3 .1274 FAU .04606

FDE -.3274 FRA 1.4824 FC3-3.3635 B_P 54690

BDE .8452 BRA 4.3671 8C319.6199 FSP 961

EARTH TO MARS

192.04 ECC .23700 INC 1.8013 vl 30.260

258,57 RCA 146.55 APO 257.55 V2 26.480

173.98 ZAC 84.70 ETC 255.87 CLP 25.69

6.413 DpA -6.71 RAp 186.11ECC 1.1951

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

48.09 64.07 108.39 18 50 36 1717.3 -19.21 40.47

190.06 61.80 63.44 9 15 14 3920.5 6.54 183.28

27.65 63.73 109.82 20 10 46 1444.1 -19.94 20.07

171.11 61.]4 62.05 10 29 0 3668.9 7.25 164.41

8.53 62.65 113.79 21 22 46 1206,3 -21.87 1.06

155.37 59.99 58.24 11 26 23 3479.4 9.06 148.91

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIOdN ACCURAC_

5G715420.9 SGR 593.0 SG3 297.3 ST 2592.1 SR 498.9 SS 513.1

RRT .1993 RRF .1635 RTF .9189 CRT .6627 CRS .4210 CST -.3941

8GA815432.3 R23 -.0206 R1] .918g LSA 2620.9 MSA 600.3 SSA 38.5

86115421.4 SG2 581.1THA .44 ELI 2613.5 EL2 370.5 ALF 7.42

LAUNCH DATE DEC 24 1984 FLIGHT TIME 402.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC CONIC DISTANCE 866.127

RL 147.13 LAb -.OO LOL 92.22 VL 33.370 GAL -2.49 AZL 88.23 HCA 251.75 S_A

RP 206.87 LAp -1.68 LOP 343.96 VP 24.344 GAp -13.09 AZP g0.55 TAL 347.00 TAp

RC 338.690 GL 17.17 GP -4.85 ZAL 112.99 ZAp 25.73 ETS 168.45 ZAE 39.66 ETE

PLANETOCENTRXC CONIC

C3 12.175 VHL 3.489 0LA 5.86 RAL 210.61RAD 6567.5 VEL 11.557 PTH 2.02 VHp 6.491DpA

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT 1NJ I_G INJ RT ASC INJ AZNTH INJ TIME

90.OO 16 27 27 2284.93 -21.21 45.99 65.71 109.21 19 5 ]2

90.00 7 37 0 4563.95 11.50 192.58 63.77 63.95 9 13 4

100.00 lg 51 34 2013.63 -22.13 25.68 65.35 110.63 20 25 8

100.00 g 15 34 4310.50 12.37 173.49 63.33 62.57 10 27 24

110.00 21 6 10 1780.17 -24.57 6.84 64.25 114.54 21 ]5 50

110.00 10 17 27 4118.72 14.68 157.45 61.99 58.78 11 26 4

DIFFERENTIAL CCRRECTIONS NID-COURSE ExECuTION ACCURACY

TOE .6473 TRA 4.6491 TC-18.2620 BAu 3.1352 86T15514.7 $GR 594.1 863 280.4

ROE .3013 RRA .1894 RE3 -.1465 FAU .04216 RRT .1682 RRF .1314 RTF .9139

FOE -.3333 FRA 1.4617 FC3-2.9979 BSP 55048 86A815526.1 R23 -.0229 R13 .9139

BDE .7140 8RA 4.6330 BC319.2625 FSP 907 S6115§15.0 862 585.6 THA .]7

EARTH TO NARS

192.21ECC .23829 INC 1.7702 vl 30.280

238.75 RCA 146.41ApO 258.01 V2 26.474

173.96 ZAC 84.99 ETC 255.85 CLP 25.32

-7.00 RAp 186.97 ECC 1.2004

PO CST TIN INJ 2 LAT INJ 2 LONG

1684.9 -18.40 38.44

3964.0 7.91 185.74

1415.6 -19.12 18.17

3710.5 8.60 166.73

1180.2 -21.05 359.47

]516.7 10.44 150.92

ORBIT DETERMINATII_N ACCURACY

ST 2567.7 SR 503.6 5S 521.5

CRT .5728 CRS .4684 CST -.450a

LSA 2594.5 HSA 621.0 SSA 37.4

EL1 2584.3 EL2 410,1ALF 6.58

LAUNCH DATE DEC 24 196A FLIGHT TIME 404.00 ARRIVAL DATE FEB 1 1966

HELIOCEHTR|C CONIC DISTANCE 870.473 EARTH TO MAR S

RL 147.13 LAL -.00 LOL 92.22 VL 33.379 GAL -2.71 AZL 88.26 HCA 25].01 SMA 192.]8 ECC .25965 |NC 1.7395 vl 30.280

RP 206.93 LAP -1.66 LOP 345.2] VP 24,348 GAP -13.18 AZP 90.51TAL ]45.90 TAp 2]8.92 RCA 146.28 APO 238.48 V2 26.466

RC 339.657 GL 16.62 GP -4.76 ZAL 114.92 ZAP 25.38 ETS 168.4_ ZAE 38.98 ETE 173.9] ZAC 85.28 EXE 255.84 CLP 24.96

PLANETOCENTR|C CONIC

C3 12.329 VHL 3.540 DLA 4.68 RAL 212.17 RA0 6567.5 VEL 11.572 pTH 2.02 VHp 6.571DpA -7.29 RAp 187.84 ECC 1.2062

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 18 42 39 2253.91 -20.50

90.00 T 54 17 4607.18 12.78

100.00 20 6 11 1984.45 -21.42

100.00 9 13 25 4351.87 13.66

110.00 21 lg 28 1735.09 -23.86

110.00 10 16 38 4154.00 15.99

DIFFERENTIAL CORRECTIONS

TDE .5046 TRA 4.9453 TC-18.8618 BAU 3.1595

RDE .3092 RRA .1855 RC3 .1636 FAU .03927

FDE -.3749 FRA 1.4368 FC3-2.6447 BSP 55450

BDE .5918 BRA 4.9488 BC318.8625 F SP 856

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

43.99 67.39 109.97 19 20 13 1653.9 -17.60 36.52

195.11 65.81 64.52 9 11 4 4007.2 9.25 188.21

2].80 67.02 111.37 20 ]9 16 1384.4 -18.32 16.37

175.89 65.36 63.15 10 25 57 3751.9 9.95 169.07

5.25 65.88 115.24 21 48 43 1155.1 -20.26 357.96

159.55 64.04 59.38 11 25 52 3554.0 11.81 152.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15603.5 8GR 595.6 SG3 263.7 ST 2575.5 SR 508.7 SS 526.9

RRT .1380 RRF .1003 RTF .9079 CRT .4772 CRS .5096 CST -.5077

86815614.9 R23 -.0253 R13 .9079 LSA 2600.8 MSA 636.0 SSA 36.3

$6115603.8 8G2 589.9 THA .30 EL1 2587.3 EL2 445.0 ALF 5.55

LAUNCH DATE DEC 24 1964 FLIGHT TIME 406.00 ARRIVAL DATE FEB 3 1966

HELIOCENTRIC CONIC DISTANCE 874.810 EARTH TO MARS

RL 147.13 LAL -.00 LOL 92.22 VL 33.388 GAL -2.94 AZL 88.29 HCA 254.28 SMA 192.55 ECC .24105 INC 1.7093 vl 30.280

RP 207.00 LAp -1.65 LOP 346.50 VP 24.351 GAp -13.28 AZP 90.46 TAL 344.79 TAp 239.07 RCA 146.13 APO 238.96 V2 26.458

RC 340.410 GL 16.06 GP -4.87 ZAL 116.84 ZAp 25.02 ETS 168.47 ZAE 38.31ETE 173.91 ZAC 85.57 ETC 255.82 CLP 24.61

PLANETOCENTRIC CONIC

C3 12.922 VHL 3.595 OLA 3.51RAL 213.72 RAD 6567.5 VEL 11.589 pTH 2.03 VHp 6.651DpA -7.59 RAp 188.71ECC 1.2127

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

90.00 18 57 34 2224.19 -19.80 42.09 69.11 110.67 19 34 38 1624.2 -16.81 34.69

90.00 7 51 44 4650.13 14.03 197.65 67.89 65.15 9 9 14 4050.1 10.56 190.69

100.00 20 20 33 1956.52 -20.71 22.03 68.73 112.05 20 53 9 1356.5 -17.54 14.67

100.00 9 11 26 4393.03 14.91 178.31 67.45 63.79 10 24 39 3793.0 11.27 171.41

110.00 21 32 34 1731.13 -23.15 3.75 67.56 115.88 22 1 25 1131.1 -19.48 556.53

110.00 10 15 54 4191.18 17.26 161.68 66.14 60.03 11 25 46 3591.2 13.15 154.96

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3623 TRA 5.2495 TC-18.4364 BAU 3.1850 56715693.6 Sr,.AR 597.5 SG3 247.6 ST 2610.8 8R 514.1 SS 529.9

RDE .3179 RRA .1812 RE3 .1763 FAU .03452 RRT .1087 RRF .0701RTF .9011 CRT .3795 CRS .5467 CST -.5626

FOE -.3932 FRA 1.4081 FE3-2.3129 BSP 55821 86615705.0 R23 -.0282 R13 .9010 LSA 2635.1MgA 645.6 SSA 35.2

8DE .4820 BRA 5.2526 BC318.4373 FSP 803 86115693.8 SG2 593.9 THA .24 EL1 2618.3 EL2 474.3 ALF 4.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAt,mCH DATE DEC 24 1964 FLIGHT TIRE 408.00 ARRIVAL DATE FEB 5 1968

HELIOCENTRIC CONIC DISTANCE 879.138 EARTH TO MARS

RL 147.15 LAL -.00 LOL 92.22 VL 55.$97 GAL -3.17 AZL 88.52 HCA 255.54 SMA 192.72 ECC .24255 INC 1.6794 vl 30.280

RP 207.08 LAP -1.65 LOP 347.76 VP 24.354 GAP -13.38 AZP 90.42 TAL 343.88 TAp 239.22 RCA 145.98 APO 259.46 V2 26.449

RC 341.179 GL 15.51 GP -4.58 ZAL 116.75 ZAP 24.66 ETS 168.47 ZAE 57.65 ETE 173.88 ZAC 85.85 (TC 255.82 CLP 24.26

PLANETOCEMTRIC CONIC

C3 13.554 VHL 3.854 OLA 2.57 RAL 215.26 RAD 6567.5 V(L 11.808 PTH 2.03 VHp 6.733 DpA -7.89 RAp 189.58 ECC 1.2198

LNCH AZMTH LNCH TIM( L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 12 12 2195.79 -19.11 40.29 70.86 111.30 19 48 48 1595.8 -16.04 52.96

90.00 7 49 20 4692.77 15.23 200.20 •0.02 65.94 9 7 33 4092.8 11.84 193.16

100.00 20 34 59 1929.95 -20.02 20.35 70.47 112.6• 21 6 49 1529.9 -16.78 13.05

100.00 9 9 35 4433.94 16.13 180.74 69.59 64.48 10 23 29 3853.9 12.56 175.76

110.00 21 45 26 1•08.31 -22.4• 2.33 69.2• 116.47 22 13 54 1108.3 -18.73 355.19

110.00 10 15 17 4228.24 18.51 163.83 68.29 60.•4 11 25 45 5628.2 14.47 157.04

DIFFERENTIAL CORRECTIOAqS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2209 TRA 5.5603 TC-17.9651BAU 3.2112 SGT15•SO.g Sfd_ 599.6 $63 231.8 ST 2669.• SR 519.9 SS 530.1

ROE .3275 RRA .1•65 RC3 .1909 FAU .03062 RRT .0803 RRF .040• RTF .8926 CRT .2035 CRS .5799 CST -.6127

FDE -.4060 FRA 1.3754 FC3-1.9982 BSP 56176 S681§792.3 R23 -.0311 R13 .8928 LSA 2695.5 MSA 649.9 SSA 54.0

6DE .394R BRA 3.5631 BC317.9861FSP •53 8611§781.0 $62 59•.• •HA .1• EL1 2675.9 EL2 497.8 ALF 3.27

LAUGH OATE DEC 24 1964 FLIGHT TIM( 410.00 ARRIVAL DATE FEB 7 1966

HELIOCENTRIC C(_IC DISTANCE 883.457 EARTH TO MARS

-3.40 A ZL 89.33 HCA 256.81SMA 192.89 ECC .24409 INC 1.6500 vlRL 147.15 LAL -.00 LOL 92.22 VL 33.406 GAL 50.280

RF 207.17 LAp -1.61 LOP 349.03 VP 24.355 GAP -13.49 AZP 90.38 TAL 342.55 TAp 259.35 RCA 145.80 AlSO 259.97 V2 26.438

RC $41.936 GL 14.96 G_ -4.50 ZAL 120.60 ZAp 24.32 ET3 168.48 Z/dE 3•.00 ETE 173.85 2AC 86.14 ETC 255.81 CLP 23.92

PLAN[T(_EMTRIC CONIC

C3 13.830 VHL 3.•19 DLA 1.25 RAL 216.•8 RAD 6567.5 VEL II.6L_B PTH 2.04 VHp 6.816 DpA -6.20 RAp 190.47 ECC 1.2276

LNCH AZIATH LNCH TIM( L-1 TIM( INJ LAY INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

90.00 19 26 34 2168.•1 -16.43 38.60 •2.65 111.89 20 2 43 1568.7 -15.$0 SI.32

90.00 • 4• 5 4•35.10 16.39 202.76 72.19 66.58 9 6 1 4135.1 13.09 195.65

100.00 20 48 2R 1904.45 -19.35 16.76 •2.25 113.24 21 20 14 1304.5 -16.04 11.53

100.00 9 • 51 4474.59 17.30 183.18 71.77 65.24 10 22 26 3874.6 15.82 176.12

110.00 21 58 4 1666.66 -21.80 1.00 •1.02 117.00 22 26 11 1086.7 -18.01 355.92

110.00 10 14 46 4265.15 19.73 166.00 70.49 61.50 11 25 51 3665.1 15.77 159.12

DIFFERENTIAL CCRRECTIONS MIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0815 TRA 5.8799 TC-I?.5115 8AU 3.2379 SGT15966.9 SGR 602.0 SG3 216.5 ST 2749.2 SIR 525.9 SS 527.3

ROE .3375 RRA .1713 RC3 .2015 FAU .02720 RRT .OS29RRF .0128 RTF .8831 CRT .1928 CRS .6091CST -.6568

FOE -.41R1FRA 1.3393 FC_-1.7030 8SP 56522 SG815878.3 R23 -.0340 R13 .8831 LSA 2773.0 MSA 649.9 SSA 32.9

BOE .3471BRA 5.8824 8C317.5127 FSP 703 $Gl15866.9 SG2 601.2 THA .12 EL1 2751.2 ELI 515.7 ALF 2.19

L&UMCH DATE DEC 24 1964 FLIGHT TIME 412.00 ARRIVAL DATE FEB 9 1966

HELIOCENTRIC CONIC DISTANCE 887.764

RL 147.13 LAL -.00 LOL 92.22 VL 33.415 GAL -3.64 AZL 66.56 HCA 258.07 SMA

RP 207.27 LAp -1.59 LOP 550.29 Vp 24.355 GAP -13.60 AZP 90.54 TAL 541.41 TAp

RC $42.690 GL 14.42 GP -4.42 ZAL 122.45 ZAp 23.98 ETS 166.48 ZAE 36.35 ETE

PLANEYOCENTRIC CONIC

C3 14.349 VHL 3.788 DLA .16 RA L 218.28 RAU 6567.6 VEL 11.650 pTH 2.05 VHp

LNCH AZMTH LNCH TIME L-1 TIME INJ LAY

90.00 19 40 39 2142.96 -1T.TT

90.00 7 44 59 4777.08 17.51

100.00 21 2 4 1880.33 -18.69

100.00 9 6 15 45!4,94 18.43

110.00 22 10 29 1666.19 -21.17

110.00 10 14 19 4301.85 20.90

DIFFERENTIAL CORRECTIONS

TOE -.0557 TRA 6.2069 TC-17.0225 BAU 3.2657

ROE .3482 RRA .1658 RC3 r .2101FAU .82368

FOE -.4275 FRA 1.2980 FC3-1.4285 8_P 56851

6DE .3527 8RA 6.2091 BC317.0238 FSP 653

EARTH TO MARS

193.06 ECC .24572 INC 1.6208 vl 30.280

239.48 RCA 145.62 APO 240.49 V2 26.427

173.81ZAC 86.42 ETC 255.81CLP 23.59

LAt.NACH OAT( DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 92.22 VL

RP 207.37 LAp -1.56 LOP 351.55 VP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

37.00 74.47 112.42 20 16 22

205.34 74.41 67.39 9 4 36

17.27 74.06 113.76 21 33 24

!85.64 74.00 66.04 !0 2! 30

359.75 72.80 117.49 22 38 15

168.20 72.73 62.32 11 26 1

MID-COURSE EXECUTION ACCURACY

36715951.8 SGR 604.6 SG3 201.6

RRT .0264 RRF -.8149 RTF .8717

8G813963.3 R23 -.0380 R13 .8717

SG113951.8 SG2 604.4 THA .06

6.901DpA -6.52 RAp 191.36 ECC 1.2361

PO CST TIM INJ 2 LAT INJ 2 LONG

1543.0 -14.58 29.78

4177.1 14.30 198.14

1280.3 -15.32 10.10

3914.9 15.04 176.49

1066.2 -17.32 552.74

3701.9 17.03 161.21

ORBIT DETERMINATION ACCURACY

ST 2644.2 SR 532.1SS 521.9

CRT .1094 CRS .6366 CST -.6933

LSA 2868.0 MSA 647.1SSA 31.6

ELI 2844.8 EL2 528.8 ALF 1.21

FLIGHT TIM( 414.00 ARRIVAL DATE FEB 11 1966

DISTANCE 892.059 EARTH TO MARS

33.424 GAL -3.86 AZI. 88.41 HCA 259.33 SMA 193.23 ECC .24743 INC 1.5920 vl 30.280

24.354 GAP o13.71 AZP 90.30 TAL 340.26 TAp 239.59 RCA 145.42 APO 241.04 V2 26.415

RC $43.441GL 13.88 GP

PLAN(TOCENTRIC CONIC

C3 14.R14 VHL 3.862 DLA

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT

90.00 19 54 27 2118.32 -17.13

90.00 • 43 D 4818.71 18.56

100.00 21 15 23 1857.49 -18.06

100.OO 9 4 45 4554.98 19.52

110.00 22 22 39 1648.8R -20.55

110.00 10 13 58 4338.34 22.04

DIFFERENTIAL C_RRECTIONS

TD( -.1903 TRA 6.5436 TC-16.5182 BAU 3.2939

RDE .35R7 RRA .1396 RC3 .2170 FAU .02020

FOE -.4328 FRA 1.2536 FC3-1.1725 BSAP 57172

BOE .4089 8RA 6.5456 BC316.5196 FSP 604

-4.35 ZAL 124.24 ZAP 23.65 ETS 168.48 zA( 35.71ETE 173.78 ZAC 86.70 ETC 255.81CLP 23.27

-.91RAL 219.76 RAG 6367.6 VEL 11.675 PTH 2.05 VHP 6.986 DpA -8.84 RAp 192.25 (CC 1.2455

|NJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

35.49 76.33 112.90 20 29 46 1518.5 -13.88 28.32

207.92 76.68 68.24 9 3 18 4218.7 15.46 200.64

15.87 75.90 114.23 21 46 20 1257.5 -14.64 8.75

188.12 76.27 66.90 10 20 40 3955.0 16.23 180.87

358.59 74.61 117.93 22 50 6 1046.9 -16.66 351.63

170.42 75.01 63.18 11 26 16 3738.3 18.26 163.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T16035.2 SGR 60?.4 863 187.2 ST 2951.4 SIR 538.4 SS 513.7

RRT .0010 RRF -.0411RTF .8578 CRT .0342 CRS .6616 CST -.7234

$G816046.7 R23 -.0419 R13 .6578 LSA 2975.1MSA 642.4 SSA 30.7

S6116035.2 SG2 607.4 THA .00 ELI 2951.5 EL2 538.0 ALF .37
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 24 1964 FLIGHT TIME 416.00

HELIOCENTRIC CONIC DISTANCE 896.343

RL 147.13 LAL -.00 LOL 92.22 VL 33.433 GAL -4.15 AZL 88.44 HCA 260.59 9MA

RP 207.48 LAp -1.54 LOP 352.81 Vp 24.353 GAP -13.83 AZP 90.26 TAL 339.10 TAp

RC 344.188 ;L 13.35 GP -4.27 ZAL 128.02 ZAP 23.33 ETS 188.48 ZA[ 35.09 ETE

PLANETOCENTRIC CONIC

C3 15,529 VHL 3,941DLA -1.95 RAL 221.22 RAO 6567.6 VEL 11,701PTH 2.06 VHp

LNCH AZNTH LNCH TIME L-; TIME INJ LAT

90.00 20 7 59 2095.39 -16.51

90.00 7 41 7 4859.97 19.60

100.00 21 28 26 1835.92 -17.45

100.O0 9 3 22 4594.67 20.56

110.00 22 34 98 1628.79 -19.97

110.00 10 13 42 4374.57 23.13

OIFFERENTIAL CORRECTIONS

TOE -.3229 TRA 6.8874 TC-16.0067 8AU 3.3234

ROE .3718 RRA .1§30 RC3 .2221FAU .01680

FOE -.4352 FRA 1.2046 FCS -.9367 8SP 57470

805 .4924 BRA 6.8891 8C318.0082 FSP 558

LAUNCH DATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 92.22 VL

RP 207.61 LAp -1.52 LOP 334.07 VP

ARRIVAL DATE FEB 13 1966

EARTH TO MARS

193.40 ECC .24921 INC 1.5634 vl 30,280

239.69 RCA 145.20 Apo 241.60 V2 26.402

173.74 ZAC 86.98 ETC 255.81CLP 22.96

7.073 DpA -9.16 RAp 193.15 ECC 1.2556

INJ LONG |NJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

34.07 78.21 113.34 20 42 55 1495.4 -13.21 26.93

210.52 78.98 69.15 9 2 7 4260.0 16.59 203.14

14.55 77.77 114.66 21 59 2 1233.9 -13.98 7.48

190.61 78.57 67.81 10 19 57 3994.7 17.38 183.26

357.51 76.44 118.33 23 1 45 1028.8 -16.03 350.60

172.66 77.34 64.10 11 26 36 3774.6 19.46 165.45

MID-COURSE ExECuTION ACCURACY ORBIT DETERNINATION ACCURACY

SG716117.2 SGR 610.2 SG3 173.2 ST 3065.8 SR 544.7 99 503.0

RRT -.0236 RRF -.0864 RTF .8411 CRT -.0329 CR9 .6850 CST -.7474

8G818128.7 R23 .0465 R13 -.8411 LSA 3089.1NSA 636.5 SSA 29.7

S6116117.2 SG2 610.1THA 179.95 EL1 3065.9 EL2 544.4 ALF 179.65

FLIGHT TIME 418.00 ARRIVAL DATE FEB 15 1966

DISTANCE 900.613 EARTH TO MARS

33.442 GAL -4.38 AZL 88.46 HCA 261.85 SMA 193.57 ECC .25108 INC 1.5351 vl 30.280

24.350 GAP -13.95 AZP 90.22 TAL 337.93 TAp 239.78 RCA 144.97 APO 242.17 V2 26.387

RE 344.932 GL 12.83 GP -4.20 ZAL 127.77 ZAP 23.02 ET8 168.48 ZNE 34.47 [TE 173.69 ZAC 87.25 ETC 255.82 CLP 22.66

PLANETOCENTRIC CONIC

C3 18.194 VHL 4.024 OLA -2.95 RAL 222.68 RAO 6567.6 VEL 11.729 PTH 2.07 VHP 7.162 DpA -9.49 RAp 194.06 ECC 1.2665

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 21 15 2073.58 -15.92 32.75 80.11 113.73 20 55 48 1473.6 -12.57 25.66

90.00 7 39 22 4900.82 20.57 213.13 81.31 70.10 9 1 3 4300.8 17.67 205.65

100.00 21 41 13 1815.61 -16.87 13.33 79.66 115.05 22 11 28 1215.6 -13.36 6.30

100.00 9 2 5 4634.01 21.55 193.11 80.92 68.77 10 19 19 4034.0 18.48 185.87

110.00 22 49 18 1811.88 -19.42 356.50 78.30 118.70 23 13 10 1011.9 -15.44 349.64

110.00 10 13 30 4410.51 24.18 174.93 79.70 65.07 11 27 0 3810.5 20.62 167.59

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4520 TRA 7.2407 TC-13.4870 BAU 3.3533 SGT18197.0 SGR 613.2 SG3 159.6 ST 3185.1 SR 531.0 89 489.6

ROE .3843 RRA .1461RC3 .2258 FAU .01344 RRT -.0471RRF -.0900 RTF .8206 CRT -.0917 CRS .7067 CST -.7660

FOE -.4347 FRA 1.1519 FC3 -.7184 BSP 57767 86816208.6 R23 .0513 R13 -.8206 LSA 3207.8 MSA 630.2 SSA 28.7

BDE .5934 BRA 7.2421 8C315.4887 FSP 508 $6116197.0 SG2 612.6 THA 179.90 EL1 3185.5 EL2 548.6 ALF 179.06

LAUNCH OATE DEC 24 I964 FLIGHT TIME 420.00 ARRIVAL DATE FEB 17 1966

NELIOCENTRIC CONIC DISTANCE 904.869 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 92.22 VL 33.452 GAL -4.63 AZL 88.49 HCA 263.11,SMA 193.74 ECC .25303 INC 1.5069 vl 30.280

RP 207.74 LAP -1.50 LOP 355.33 VP 24.346 GAp -14.07 AZP 90.18 TAL 336.75 TAp 239.86 RCA 144.72 Apo 24Z.77 V2 26.372

RC 343.671 GL 12.31GP -4.14 ZAL 129.48 ZAp 22.72 ETS 168.48 ZAE 33.85 ETE 173.65 ZAC 87.53 ETC 255.83 CLP 22.36

PLANETOCENTRIC CONIC

C3 16.913 VHL 4,113 OLA -3.93 RAL 224.08 RAD 8567.7 VEL 11,760 PTH 2.08 VHp 7,251DpA -9.82 RAp 194.97 ECC 1.2783

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 34 14 2053.01 -15.35 31.50 82.04 114.09 21 8 27 1453.0 -11.97 24.46

90.O0 7 37 43 4941.27 21.49 215.74 83.68 71.10 9 0 4 4341.3 _8.71 208.17

100.00 21 53 44 1798.58 -18.32 12.18 81.57 115.40 22 23 41 1196.6 -12.77 5.19

1OO.00 9 0 54 4672.96 22.49 195.62 83.30 69.78 10 18 47 4073.0 19.54 188.O7

110.00 22 57 45 1596.13 -18.91 355.57 80.18 119.02 23 24 21 996.1 -14.89 348.76

110.00 10 13 22 4446.15 25.19 177.21 82.10 66.09 11 27 28 3846.1 21.74 169.75

01FFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5796 TRA T.8011 TC-14.9884 BAU 3. 3850 $GT1627§.8 SGR 618.3 963 146.7 ST 3305.9 SR 557.3 SS 474.1

ROE .397_ RRA .1387 RC3 .2280 FAU .01016 RRT -.0699 RRF -.1123 RTF .7954 CRT -.1436 CR9 .7276 CST -.7801

FOE -.4318 FRA 1.0951FC3 -.5198 BSP 58011 SG816287.5 R23 .0567 R13 -.7954 LgA 3327.8 NSA 623.8 99A 27.8

BDE .7029 8RA 7.6024 BC314.9701 FSP 461 S6116275.9 SG2 614.8 THA 179.85 ELI 3306.9 EL2 551.3 ALF 178.57

LAUNCH DATE DEC 24 1954 FLIGHT TIME 422.00 ARRIVAL DATE FEB 19 1966

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 92.22 VL

RF 207.87 LAp -1.47 LOP 356.58 VP

DISTANCE 909.110 EARTH TO MARS

33.461GAL -4.89 AZL 88.52 HCA 264.36 SMA 193.92 ECC .25507 INC 1.4789 vl 30.290

24.341 GAP -14.20 AZP 90.15 TAL 335.56 TAp 239.92 RCA 144.45 APO 243.38 V2 26.356

RC $46.405 GL 11.81

FLAN[TOCENTRIC CONIC

CS 17.689 VHL 4.208 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 48 57 2033.73 -14.81

90.00 7 38 10 4981.29 22.34

100.00 22 5 59 1778.73 -15.80

100.00 8 59 48 4711.52 23.38

110.00 23 8 58 1581.56 -18.42

110.00 10 13 19 4481.46 26.14

DIFFERENTIAL CORRECTIONS

TOE -.7036 TRA 7.9707 TC-14.4309 BAU 3.4178

ROE .4118 RRA .1308 RC3 .2290 FAU .00694

FOE -.4288 FRA 1.0341FC3 -.3395 8SP 58248

DOE .8152 BRA 7.9717 BC314.4§27 FSP 414

-4.07 ZAL 131.15 ZAP 22.42 ET8 168.47 ZAE 33.25 ETE 173.60 ZAC 87.80 ETC 255.85 CLP 22.07

-4.88 RAL 225.48 RAO 6567.7 VEL 11.793PTH 2.09 VHP 7.343 DpA -10.16 RAp 195.89 ECC 1.2911

INJ LONG INJ RT ASC [NJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

30.34 83.99 114.41 21 20 50 1433.7 -11.39 23.33

218.36 86.08 72.14 8 59 11 4381._ 19.69 210.69

11.12 83.51 115.71 22 35 38 1178.7 -12.21 4.16

198.14 85.70 70.82 10 18 20 4111.5 20.55 190.49

354.72 82.08 119.32 23 35 20 981,6 -14.38 347.94

179.51 84.53 67.15 11 28 0 3881.5 22.82 171.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT18353.$ SGR 619.3 SG3 134.4 ST 3426.5 SR 563.4 9S 456.7

RRT -.0918 RRF -.1331RTF .7642 CRT -.1887 CRS .7481CST -.7895

SGI816385.4 R23 .0631 R13 -.7642 LSA 3447.4 MSA 617.8 SgA 27.0

$81163§3.7 9G2 616.7 THA 179.80 EL1 3428.2 EL2 553.0 ALF 178.18
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 24 1964 FLIGHT TINE 424.00 ARRIVAL DATE FEB 21 1866

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 208.02 LAP -1.45

RC 347.135 GL 11.31

PLANETOC(NTR|C CONIC

C3 18.523 VHL 4.$04

LHCH AZMTH LNCH TIME

90.00 20 59 23

90.00 • $4 42

100.00 22 17 59

100.00 8 58 48

110.00 23 19 57

110.90 10 13 19

DIFFERENTIAL CORRECTIONS

TOE -.8238 TRA 6.3488 TC-13.9335 BAU 3.4515

ROE .4261 RRA .1225 NCS .2289 FAU .00374

FOE -.4192 FRA .R689 FC3 -.1750 BSP 58468

BOE .9275 BRA 8.$497 8C313.9374 FSP 368

DISTANCE 913.335 EARTH TO MARS

LOL 92.22 VL 33.470 GAL -5.16 AZL 68.55 HCA 265.61SMA 194.09 ECC .25719 INC 1.4512 vl 30.280

LOP 357.84 VP 24.335 GAP -14.34 AZP 90.11 TAL 334.36 TAp 239.98 RCA 144.17 Apo 244.01 V2 26.539

GP -4.01ZAL 132.79 ZAp 22.14 ETS 168.47 ZAE 32.65 [TE 173.55 ZAC 88.07 ETC 255.86 CLP 21.79

DLA -5.80 RAL 226.66 RA0 6567.7 VEL 11.828 PTH 2.09 VHp 7.436 DpA -10.50 RAp 196.62 ECC 1.3048

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAY INJ 2 LONG

2015.67 -14.30 29.27 85.95 114.70 21 32 59 1415.7 -10.85 22.29

5020.87 23.15 220.98 88.50 •3.22 8 58 23 4420.9 20.63 213.22

1762.12 -15.30 10.13 85.46 115.99 22 47 21 1162.1 -11.68 3.Zl

4749.66 24.21 200.67 88.14 71.91 10 17 57 4149.• 21.51 192.92

1568.13 -17.97 353.94 83.99 119.58 23 46 5 968.1 -13.90 $47.19

4316.41 27.05 181.82 87.00 68.25 11 28 36 3916.4 23.83 174.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16428.4 $GR 622.4 SG3 122.6 ST 3544.6 SR 569.4 SS 437.0

RRT -.1128 RRF -.1513 RTF .7248 CRT -.2276 CRS .7679 CST -.7951

S0816440.2 R23 .0698 R13 -,7248 LSA 3564.3 NSA 612.2 SSA 26.2

$6116428.8 _ 618.4 THA 179.75 EL1 3547.1EL2 554.0 ALF 177.85

LAUNCH DATE DEC 24 1_H_4 FLIGHT TIME 426.00 ARRIVAL DATE FEB 23 1966

HELIOCENTRIC CONIC

RL 147.13 LAL -.OO

RP 208.17 LAP -1.42

RC 347.858 GL 10.83

PLAN(TOCENTNIC CONIC

C3 19.420 VHL 4.407

LMCH AZMTH LIACH TIM(

90.00 21 11 $4

90.00 • 33 2O

100.OO 22 29 43

1OO.00 8 57 32

110.00 23 30 41

110.00 !0 13 24

DIFFERENTIAL C(:NRECTIONS

TOE -.9410 TRA 8.7362 TC-13.4266 BAU 3.4865

RDE .4410 RRA .1136 RC3 .2277 FAU .00062

FOE -.4099 FRA .90OO FC3 -.0277 8SAP 58659

8DE 1.0392 BRA 6.7369 6C313.4285 FSP 324

DISTANCE 917.543 EARTH TO MARS

LOL 92.22 VL 33.479 GAL -5.43 AZL 88.58 HCA 266.87 SNA 194.26 ECC .25941 INC 1.4235 vl 30.280

LOP 339.09 VP 24.329 GAP -14.48 AZP 90.08 TAL 333.16 TAp 240.02 RCA 143.87 APO 244.66 V2 26.322

GP -3.95 ZAL 134.39 ZAP 21.86 (T$ 168.46 ZAE 32.06 ST( 173.49 ZAC 88.34 ETC 255.89 CLP 21.52

OLA -6.68 RAL 228.21RAD 6567.6 VEL 11.866 PTH 2.10 VHp •.530 DpA -10.84 RAp 197.75 ECC 1.3196

L-I TIM( INJ LAY INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1998.83 -13.82 28.26 87.93 114.96 21 44 53 1398.8 -10.34 21.31

3060.00 23.89 223.61 90.93 74.33 8 57 40 4460.0 21.51 215.75

1746.70 -14.64 9.22 87.42 116.25 22 58 50 1146.7 -11.20 2.32

4787.37 24.98 203.21 90.60 73.03 10 17 40 4187.4 22.42 195.35

1555.84 -17.56 353.23 85.92 t19.81 23 56 37 955.8 -13.46 346.51

4550.99 27.90 184.15 89.49 69.39 11 29 15 3951.0 24.84 176.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16502.1 _ 625.4 SG3 111.7 ST 3659.7 SR 575.1 SS 416.0

RRT -.1330Rt_F -.1667 RTF .6754 CRT -.2614 CRS .7878 CST -.7969

SG816311.9 R23 .0775 R13 -.6754 LSA 3678.0 HSA 607.1SSA 25.4

S6116502.5 SG2 619.9 THA 179.71 ELI 3662.8 EL2 554.6 ALF 177.59

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 428.00 ARRIVAL DATE FEB 25 1966

HELIOCENTRIC CONIC DISTANCE 921.733 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 92.22 VL 33.468 GAL -5.Tl AZL 88.60 HCA 268.12 SNA 194.44 ECC .26173 INC 1.3960 vl 50.280

RP 208.33 LAP -1.40 LOP .34 VP 24.321 GAP -14.62 A ZP 90.05 TAL 331.94 TAp 240.06 RCA 143.55 APO 245.53 V2 26.303

RC 348.577 GL 10.36 GP -3.8g ZAL 135.95 ZAp 21.59 ETS 168.48 ZAE 31.48 ETE 173.43 ZAC 88.61 [TC 255.91CLP 21.25

PLAMETOCENTRZC CONIC

C3 20.383 VHL 4.515 DLA -7.54 RAL 229.55 RAD 6367.8 VEL 11.906 pTH 2.12 VHp 7.627 DPA -11.18 RAP 198.69 ECC 1.3354

LNCH AZMTH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 21 23 28 1983.17 -13.37 27.33 89.92 115.20 21 56 31 1383.2 -9.86 20.41

90.00 7 32 4 5098.$7 24.58 226.24 93.42 75.48 8 57 2 4498.7 22.34 218.28

100.00 22 41 12 1732.44 -14.41 8.38 89.40 116.48 23 10 4 1132.4 -10.74 1.51

100.00 8 57 1 4824.63 25.70 205.75 93.08 74.18 10 17 26 4224.6 23.28 197.78

110.00 23 41 10 1544.64 -17.18 352.56 87.85 120.02 24 6 55 944.6 -13.06 345.69

110.00 10 13 32 4585.19 28.69 186.50 92.01 70.57 11 29 5• 3985.2 25.•7 178.53

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.0533 TRA 9.1310 TC-12.9272 BAU 3.5232 SGTt6573.3 SGR 628.4 SO3 101.• ST 3770.1SR 580.6 SS 393.4

RDE .4504 flRA .1047 RC3 .2256 FAU-.O0246 RRT -.1524 RRF -.1783 RTF .6126 CRY -.2909 CRS .6080 CST -.7950

FOE -.3984 FRA .8260 FC3 .1045 BSP 58834 SG818585.2 R23 .0859 R13 -.6126 LSA 3787.0 NSA 602.4 SSA 24.7

9DE 1.1498 BRA 9.1316 9C312.9291FSP 279 SGl16573.6 SG2 621.1 THA 179.67 EL1 3773.9 EL2 554.9 ALF 177,38

LAUNCH DATE DEC 24 1964 FLIGHT TIM( 430.00 ARRIVAL DATE FEB 27 1966

HELIOCENTRIC CONIC DISTANCE 925.904 EARTH TO MARS

RL 147.13 LAL -.00 LOL 92.22 VL 33_497 GAL -5.99 AZL 86.63 HCA 269.36 SHA 194.61 ECC .26414 INC 1.3685 vl 30.280

RP 208.50 LAp -1.$7 LOP 1.59 VP 24.312 GAP -14.77 AZP 90.02 TAL 330.72 TAp 240.O8 RCA 143.21 APO 246.02 v2 26.283

RC 349.289 GL 9.90 GP -3.84 zAL 137.46 ZAP 21.33 ETS 168.45 ZAE 30.90 ETE 173.37 ZAC 88.88 ETC 255.95 CLP 20.99

PL_4ETOCENTRIC CONIC

C3 21.414 VHL 4.628 DLA -8.36 RAL 230.86 RAO 6567.9 VE:L 11.950 pTH 2.13 VHP 7.725 DpA -11.53 RAP 199.64 ECC 1.3524

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT |NJ LCNqG INJ RT ASC INJ AZNTH lNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 35 • 1968.66 -12.94 26.49 91.92 115.41 22 7 56 1368.7 -9.42 19.5•

90.00 • 30 52 5136.86 25.20 228.66 95.90 76.65 8 56 29 4536.9 23.12 220.81

100.00 22 52 25 1719.30 -14.01 7.61 91,39 116.68 23 21 4 1119.3 -10.32 .76

100.OO 8 56 15 4861.45 26.36 208.28 95.58 •5.36 IO 17 17 4261.4 24.09 200.22

110.O0 23 51 26 1534.53 -16.83 352.00 89.80 120.20 24 17 0 934.5 -12.70 345.34

110.00 10 13 44 4618.99 29.44 188.83 94.55 71.78 11 30 43 4019.0 26.66 180.76

DIFFER(NTIAL CGRRECTIONS M|O-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE-I.IG4? TRA 9.5377 TC-12.4343 BAU 3.$603 SGT16642.7 $GR 631.3 $G3 92.6 ST 38•5.6 SiR 585.9 SS 369.8

ROE .4•23 RRA .0951RC3 .2228 FAU-.00550 RRT -.1709 RRF -.1849 RTF .5330 CRT -.3160 CRS .8288 CST -.7885

FOE -.3856 FRA .7491FC3 .2225 9SP 59015 SG818054.8 R23 .0951 R13 -.5330 LSA 3891.2 NSA 598.5 SSA 24.1

90[ 1.2508 BRA 9.5_81 BCS12.4363 FSP 235 S0116643.0 S¢,2 622.0 THA 179.63 EL1 3880.1 EL2 555.2 ALF 177.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l. 1964)

LAUNCH DATE DEC 24 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.OQ

RP 206.66 LAP -1.34

RC 349.997 GL 9.46

PLANETOCENTRIC CONIC

C$ 22.516 VHL 4.74_

LNCH AZNTH LNCH TIME

90.00 21 46 31

9O.DO 7 29 45

100.00 23 3 23

100_00 9 58 34

110.00 0 S 23

110.00 10 13 59

FLIGHT TIME 4_Z.00

DISTANCE 930.055

LOt. 92.22 VL 33.506 GAL -6.28 AZL 88.66 HCA 270.61 SMA 194.79 ECC

LOP 2.83 VP 24.303 ;Ap -14.93 AZP 89.99 TAL 329.49 TAP 240.10 RCA

;p -3.78 ZAL 138.97 ZAP 21.07 ET8 168.45 ZA( 30.34 ETE 173.30 ZAC

OLA -9.15 RAL 232.14 RAD 6567.9 VEL 11.996 PTH 2.14 VHP 7.824 DpA

L-| TIME |NJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME

1955.26 -12.55 25.69 93.94 115.59 22 19 6

5174.87 25.77 231.47 98.39 77.84 8 55 59

1707.26 -13.64 6.90 93.38 116.86 23 31 50

4897.79 26.96 210.82 98.09 76.57 10 17 11

1525.45 -16.52 351.46 91.76 120.36 O 30 48

4652.37 30.12 191.20 97.11 73.02 11 31 32

DIFFERENTIAL ECRRECT|ON9 M]D-COURSE EXECUTION ACCURACY

T0[-1.2710 TRA 9,9509 TC-_1.9577 8AU 3.6004 86T16710.7 SGR 634.2 gG3 84.8

ROE .4886 RRA .0851 RC3 .21g3 FAu-.O0851 RRT -.1888 RRF -.1843 RTF .4329

FOE -.3711 FRA .6676 FC3 .3270 BSP 59120 SG816722.8 R23 .1043 R13 -.4329

BOE 1.3617 BRA 9.9513 8C311.9598 FSP 192 86116711.2 862 622.8 THA 179.59

LAUNCH DATE OEC 24 1964 FL|GHT TIME 434.00

HELIOCENTRIC CGNIC DISTANCE 934.184

RL 147.13 LAL -.00 LOL 92.22 VL 33.515 GAL -6.58 AZL 88.69 HCA 271.85 SMA 194.96 ECC

RP 208.86 LAP -1.31 LOP 4.06 VP 24.292 GAP -15.09 AZP 89.96 TAt. 328.25 TAp 240.10 RCA

RC 350.699 GL 9.02 ;p -3.73 ZAL 140.42 ZAP 20.82 (TS 168.44 ZAE 29.78 ET( 173.23 ZAC

PLANETOCENTRIC CONIC

C3 23.697 VHL 4.868 DLA -9.91 RAL 233.41 RAD 6568.0 VEL 12.045 PTH 2.15 VHP 7.926 DPA

LNCH AZ1MTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH ZNJ TIME

90.00 21 57 39 1942.93 -12.19 24.97 95.95 115.76 22 30 2

90.00 7 28 42 5211.79 26.28 234.08 100.89 79.05 8 55 34

100.00 23 14 6 1696.28 -13.30 6.26 95.39 117.02 23 42 22

100.00 8 54 36 4933.67 27.50 213.35 100.61 77.79 10 17 10

110.00 0 15 10 1517.39 -16.24 351.02 93.72 120.50 0 40 27

110.00 10 14 18 4685.33 30.75 193.56 99.69 74.29 11 32 23

DIFFERENTIAL CA_IRRECT|ON9 MID-COURSE EXECUTION ACCURACy

TDE-1.3736 TRA10.3750 TC-11.4912 BAU 3.6412 _k_T16778.3 8GR 638.9 803 78.4

ROE .5053 RRA .0747 RC3 .2153 FAu-.OI147 RRT -.2059 RRF -.1744 flTF _3103

FOE -.3550 FRA .5818 FC3 .4192 BSP 59222 S6616788.4 R23 .1129 R13 -.3103

BD( 1.4636 8R410.3753 BC311.4932 FSP 150 96116776.8 962 623.2 THA 179.55

ARRIVAL OATE MAR 1 1966

EARTH TO MARS

.26666 |NC 1.3411 vl 30.280

142.84 APO 246.73 V2 26.263

89.14 (TC 2_5.96 CLp 20.74

-11.88 RAP 200.59 ECC 1.3706

PO CST TIM INJ 2 LAT INJ 2 LONG

1355.3 -9.00 18.81

4574.6 23.84 223.34

1107.3 -9.93 .08

4297.8 24.84 202.66

925.5 -12.37 344.84

4052.4 27.50 182.99

ORBIT DETERMINATION ACCURACY

ST 3975.0 SR 590.8 SS 345.2

CRT -.3379 CRS .8_05 CST -.7776

LSA 3989.3 MSA 594.9 SSA 23.5

EL1 3980.1 EL2 555.3 ALF 177.07

ARRIVAL DATE MAR 3 1966

EARTH TO MARS

.26928 INC i.3137 Vl 30.280

142.46 APO 247.46 V2 26.241

89.40 ETC 256.02 CLP 20.50

-12.23 RAp 201.55 ECC 1.3900

PO CST TIM |NJ 2 LAT INJ 2 LONG

1342.9 -8.62 18.10

4611.8 24.50 225.86

1096.3 -9.57 359.46

4333.7 25.54 205.09

917.4 -12.07 344.40

4085.3 28.29 185.23

ORBIT DETERMINATION ACCURACY

ST 4068.9 SR 595.4 SS 319.9

CRT -.3566 CRS .8731CST -.7612

LSA 4081.9 HSA 591.7 SSA 22.9

ELI 4074.6 EL2 555.5 ALF 176.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAUNCH DATE DEC 25 1964

HELIOCENTRIC C(_IlC

RL 14•.13 LAL -.00

RP 242.60 LAP .96

RC 146.900 GL G.53

PLANETOCENTRIC CONIC

CS 28.091VNL 5.300

LNCM AZNTN LNCH TIN£

90.DO 13 16 $4

90.00 3 49 41

100.00 14 4• 43

100.00 • 1 31

110.00 16 17 0

110.00 • 48 46

FLIGHT TIN( 140.00 ARRIVAL DATE MAY 14 1965

DISTANCE 341.586 EARTH TO MARS

LOL 93.24 VL 34.901GAL 4.32 AZL 89.01HCA 104.81 SMA 226.48 ECC .35742 INC .9923 Vl 30.281

LOP 198.06 Vp 22.541 GAp 20.56 AZP 90.25 TAL 16.49 TAp 121.30 RE4 145.53 APO 307.43 Y2 22.624

GP 2.93 ZAL 59.27 ZAP 170.68 ETS 160.43 ZAE 152.58 ETE 4.31 ZAC 92.56 ETC 255.89 CLp 171.14

DLA 16.73 RAL 136.71 RAID 6368.1 VEL 12.226 PTH 2.20 VHp 9.574 DpA .11 RAp 190.14 ECC 1.4625

L-! TiM( |NJ LAT INJ I._NG INJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2849.78 -28.30 85.24 $0.4§ 91.10 14 4 21 2246.8 -2•.84 76.61

4592.01 6.20 182.73 22.28 62.31 7 2 53 3792.0 2.44 1•6.06

2353.79 -29.01 63.64 30.39 92.37 15 30 19 1953.8 -29.16 54.89

4160.23 •.53 164.97 21,56 60.99 8 10 51 3560.2 3.60 158.38

2274.56 -$3.75 42.10 30.06 9§.80 16 54 33 1674.6 -32.58 33.06

4012.22 10.92 151.70 19.51 57.40 8 35 $8 3412.2 6.34 145.34

DIFFERENTIAL C(:IIRECTION6 MID-COURSE £vlrCUTI(_d ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1649 TRA -.7446 TO3 1.2874 BAU .4837 $GT 1612.8 SrA 681.1 SG3 205.2 ST 311.5 _ 644.2 9S 260.2

ROE -.5923 RRA -.20_$ RC5 .0547 FAU .07173 RRT .11De IN it r -.1362 RTF -.7668 CRT -.4826 CRS .9156 CST -.7028

FDE .2732 FRA -.2182 FC$-2.2107 BSP S087 _ 1750.8 RZ3 -.02T8 R13 -.7677 LSA 709.4 MSA 268.7 $8A 64.8

SO( .6150 BRA .7716 BC$ 1.2879 FSP SGS SG1 1615.0 SG2 675.4 THA S.42 EL1 664.9 EL2 264.3 ALP 103.67

LAUNCH DATE DEC 23 1964 FLIGHT T|R( 142.00 ARRIVAL DATE MAY 16 1965

H(L|OCENTRIC C(_IC DISTANCE 344.264 EARTH TO MARS

RL 147.13 LAL -.DO LOL 93.24 VL 34.793 GAL 4.45 AZL 89.03 HCA 105.74 S44A 223.60 ECC .34985 INC .9701 vl 30.281

RP 242.34 LAp .93 LOP 198.98 VP 22.400 GAP 19.92 AZP 90.26 TAL 1•.20 TAP 122.94 RCA 145.42 APO 301.78 V2 22.631

RC 149.184 64_ 6.44 r,,p 3.01 ZAL 58.08 ZAP 170.0| ETS 161.19 ZAE 152.82 ET( 4.86 ZAC 92.70 ETC 235.88 CLP 170.47

PLAN[TOC(NTRIC CONIC

CS 27.3R9 VHL 5.233 OLA 17.10 RAL 155.52 RAiD 6568.1 VEL 12.197 PTH 2.19 VHp 9.331DpA .08 RAp 190.40 ECC 1.4508

LNCH AZMTH LNCH TIM( L-I T|lA[ |NJ LAY lNJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 8 39 2833.64 -28.31 85.76 28.93 90.84 13 36 13 2253.6 -27.89 ••.12

90.00 3 46 23 4372.34 S.57 181.62 20.77 62.19 7 1 18 3772.3 1.81 174.97

100.00 14 39 49 2559.86 -n.02 64.09 28.68 92.13 13 22 29 1959.9 -29.21 35.34

100.00 6 59 ST 4141.55 6.91 163.93 20.05 60.84 8 8 38 3541.3 2.97 157.36

110.00 16 9 41 2278.67 -33.78 42.42 28.57 95.61 16 47 40 1678.7 -32.63 33.37

110.00 • 46 $4 3995.50 10.30 150.79 17.98 57.25 8 33 9 $393.3 3.91 144.45

DIFFERENTIAL C_IERECTION9 NIO-COURK [I[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1465 TRA -.•140 TC5 1.3487 BAu .4941 SGT I659.5 SA;R f_0.6 S¢,3 216.7 ST 297.3 SR 645.0 9s 280.2

ROE -.5660 RRA -.1947 RC3 .0418 FAU .07459 RtIT .1254 _ -.1460 RTF -.7•$2 CRT -.4378 CRS .9084 CST -.7022

FDE .2989 FRA -.2677 FCS-2.SSTT BlIP 5200 _ 1775.2 R25 -.0296 RI3 -.774S LSA 712.9 MSA 264.9 SSA 67.4

BOE .6045 BRA .7401BC3 1.3495 FSAP 602 S_1 1642.2 SG2 674.1 THA 3.58 ELl 661.9 EL2 257.6 ALF 104.09

LAUNCH OAYE DEC 25 1964 FLIGHT TIH( 144.00 ARRIVAL OAT( MAY 10 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.DO

RP 242.04 LAP .91

RC 131.478 ;L 6.33

PLAN[T(_EMTR|C CONIC

C3 2&.733 VHL 3.173

LNCH AZNTH LNCH TIME

90.00 13 0 35

90.00 5 47 3

100.00 14 32 Z

snn.o0 6 38 17

110.00 16 2 31

110.00 7 44 17

DISTANCE 347.028 EARTH TO MARS

LOt. 93.24 VL 34.690 6AL 4.54 AZL 69.05 HCA 108.86 SiAA 220.93 ECC .34229 INC .9476 VI 30.281

LOP 199.91VP 22.267 SAP 19.28 A ZP 90.27 TAL 17.91 TAp 124.57 RCA 143.31APO 296.55 v2 22.678

GP 3.10 ZAL 36.90 ZAp 169.35 ETS 161.87 ZAE 1§3.11ETE 5.24 ZAC 92.84 ETC 253.88 CLP 169.79

DLA 17.44 RAL 134.34 RAO 6368.1 VEL 12.171 pTH 2.18 VHp 9.094 DpA .06 RAp 190.66 ECC 1.4403

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2860.82 -28.$1 86.27 27.44 90.39 13 48 13 2260.6 -27.93 77.62

4355.72 4.98 180.37 19.31 62.09 6 39 37 3733.7 1.21 173.95

2563.87 -29.84 64.54 27.40 91.90 15 14 48 1965.9 -29.26 55.78

4123.90 6.52 162.93 18.57 60.72 8 7 1 3523.9 2.37 156.39

2282.78 -33.80 42.74 27.10 95.42 16 40 34 1662.8 -32.68 53.66

3979.76 9.72 149.94 16.50 57.07 8 50 37 3379.8 5.32 143.62

DIFFERENTIAL CGRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .1324 TRA -.6629 TC3 1.40910AU .5043 SGT 1665.9 STIR 679.9 SGS 228.9

ROE -.5799 RRA -.1869 RC3 .049§ FAU .07762 RRT .1346 RRF -.1§85 RTF -.7795

FOE .$229 FRA -.3203 FC3-2.3115 OSP 5306 SGB 1799.3 R23 -.0315 R13 -.7806

BOE .5948 BRA .7081BC3 1.4100 FSP 641 S_1 166R._ $62 672.5 THA 3.75

LAUNCH OATE DEC 25 1964 FLIGHT TIM( 146.00 ARRIVAL

HELIOCENTRIC CONIC DISTANCE 349.870 EARTH

RL 147.13 LAL -.00 L_. 93.24 VL 34.591 GAL 4.65 AZL 89.08 HCA 107.59 SMA 218.43 ECC .33536 IHC .9249

RP 241.79 LAp .88 LOP 200.83 VP 22.142 GAP 18.65 AZP 90.28 TAL 18.62 TAp 126.21RCA 143.19 APO 291.71

RC 153.781 GL 6.24 GP 3.19 ZAL 35.74 ZAP 168.64 ETS 162.46 ZA( 153.44 ET( 5.64 ZAC 92.98 ETC 255.87

PLAN(TOCENTR|C CONIC

C3 26.164 VHL 3.117 DLA 17.76 RAt. 153.16 RAO 6388.1V(L 12.147 PTH 2.18 VHP 8.864 DpA .05 RAP 190.91

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ L(_AG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

90.00 12 52 42 2867.65 -28.32 86.77 23.99 90.34 13 40 29 2267.• -27.9•

90.00 5 45 33 4539.19 4.42 179.59 17.88 62.00 6 57 31 3736.2 .64

100.00 14 24 27 2571.76 -29.85 64.97 25.98 91.67 15 7 19 1971.8 -29.30

100.00 6 56 31 4107.31 3.77 162.03 17.14 60.62 8 4 38 3307.3 1.81

110.00 13 55 31 2286.83 -33.83 43.05 25.68 95.24 16 33 38 1686.8 -32.73

110.00 T 41 56 3963.00 9.18 149.15 15.06 56.93 8 48 1 3365.0 4.76

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

TO( .1170 TRA -.6524 TC3 1.4673 BAU .5140 SGT 1691.5 SSR 679.1 SG3 241.6

ROE -.3742 RRA -.1790 RC3 .0578 FAU .08079 RRT .1445 RRF -.1679 RTF -.7853

FOE .3478 FRA -.'5766 FC3-2.6711BSP 5414 Sf_ 1622.5 R23 -.0336 RIS -.7865

60( .3860 8RA .6763 0C3--1.4684 FSP 682 SGI 1694.6 SG2 670.7 THA 3.94

ORBIT DETERNIMATION ACCURACY

ST 282.9 SR 645.6 SS 300.7

CRT -.430? CRS .9009 CST -.6984

LSA 717.0 MSA 261.4 SSA 70.0

EL1 639.0 EL2 250.1 ALF 102.52

DATE MAY 20 lg63

TO MARS

vl 30.281

V2 22.706

CLP 169.09

ECC 1.430g

INJ 2 LONG

•6.12

172.93

56.21

155.47

33.99

142.85

ORDIT DETERMINATION ACCURACY

ST 268.6 SIR 646.1 SS 321.3

CRT -.4013 CRS .8933 CST -.6912

LSA 721.7 MSA 258.4 SSA 72.4

ELI 636.3 EL2 242.1 ALF 100.98

2441



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE 0(C 25 1964 FLIGHT TIME 148.00 ARRIVAL DATE MAY ZZ 1985

HELIOCENTRIC CONIC DISTANCE 352.783

RL 147.13 LAL -.00 LOL 93.24 VL 34.498 GAL 4.75 AZL 89.10 HCA

RP 241.51 LAP .86 LOP 201.76 VP 22.024 GAP 18.02 A ZP 90.29 TAL

RC 156.092 GL 6.13 GP 3.28 ZAL 54.60 ZAp 167.94 ETS 162.99 ZAE

PLANETOCENTRIC CONIC

C3 25.889 VHL 5.066 DLA 18.06 RAL 152.01RAD 6568.0 VEL 12.126 PTH

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG ZNJ RT ASC INJ

90.00 12 45 2 2674.27 -28.$2 87.25 24.58 90.09 13 32 56

90.00 5 44 1 4319.74 3.90 176.67 16.50 61.93 6 56 1

100.00 14 17 4 2577.47 -29.88 65.40 24.56 91.44 15 0 2

100.00 8 54 40 4091.78 5.25 161.17 15.75 60.53 8 2 51

110.O0 15 48 42 2290.78 -33.85 43.36 24.29 95.06 16 26 53

110.00 7 39 31 3951.23 8.66 148.41 13.66 56.80 8 45 22

DIFFERENTIAL CCRR(CTIONS MID-COURSE EXECUTION ACCURACY

TOE .1025 TRA -.6220 TC3 1.5247 8AU .5237 $GT 1716.9 SGR 678.3 SG3 255.1

RDE -.5890 RRA -.1711 RC3 .0667 FAU .08414 RRT .1550 RRF -.1800 RTF -.7910

FOE .3734 FRA -.4365 FC3-2.8379 8SP 5516 SG8 1846.0 R23 -.0359 fl13 -.7923

BOE .5781 8RA .6451 BC3 1.5262 FSP 725 SGt 1720.7 SG2 668.6 THA 4.13

EARTH TO MARS

108.51 SMA 216.15 ECC .32883 INC .9019 vl 30.281

19.33 TAp 127.85 RCA 145.07 APO 287.23 V2 22.734

153.80 ETE 6.07 ZAC 93.12 ETC 255.86 CLP 168.39

2.17 VHp 8.640 DPA .04 RAp 191.15 ECC 1.4224

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2274.3 -28.00 78.60

3719.7 .11 172.6-3

1977.5 -29.34 56.63

3491.8 1.28 154.62

1690.8 -32.78 34,28

3351.2 4.23 142.13

ORBIT DETERMINATION ACCURACY

ST 254.6 8R 646.4 SS 342.1

CRT -.3701CRS ;8858 CS_ -.6813

LSA 727.0 MSA 256.1 SSA 74.7

EL1 654.2 ELI 233.7 ALF 99.52

LAUNCH DATE DEC 25 1964 FLIGHT TIME 150.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC C(_AIC DISTANCE 355.761

RL 147.13 LAL -.00 LOL 93.24 VL 34.409 GAL 4.85 AZL 89.12 HCA

RP 241.22 LAP .83 LOP 202.69 VP 21.914 GAP 17.40 AZP 90.29 TAt.

RC 138.408 GL 6.01 GP 3.38 ZAL 53.48 ZAP 167.22 ETS 163.46 2A(

PLAN(TOCENTRIC C_IC

C3 25.208 VNL 5.0210LA 18.33 RAL 150.87 RAO 6368.0 VEL 12.107 PTH

LNCH AZlATH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 12 37 37 2880.63 -28.32 87.72 23.22 89.86 13 25 37

90.00 6 42 20 4304.41 3.40 177.81 15.15 61.87 6 54 5

1OO.O0 14 9 55 2582.95 -29.87 65.80 23.20 91.23 14 52 58

1OO.OO 6 52 43 4077.32 4.76 160.37 14.40 60.45 8 0 40

110.00 15 42 6 2294.58 -33.8T 43.65 22.95 94.89 16 20 20

110.00 7 37 2 3938.45 8.19 147.73 12.30 56.70 8 42 40

DIFFERENTIAL CCRRECTZGNS MID-COURSE EXECUTION ACCURACY

TOE .0883 TRA -.5918 TC3 1.5794 6AU .5329 _'-T 1741.1 SGR 677.3 SG3 269.2

ROE -.5841RRA -.1631RC3 .0763 FAu .08766 RRT .1664 RRF -.1930 RTF -.7962

FOE .3999 FRA -.5009 FC3-3.0109 BSP 5621 SG8 1866.2 R23 -.0383 R13 -.7977

BOE .5709 8RA .6139 BC3 1.5812 FSP 771 SGI L745.4 SG2 666.2 THA 4.34

EARTH TO MARS

109.45 SMA 214.01 ECC .32267 INC .8785 vl 30.281

20.04 TAp 129.49 RCA 144.95 Apo 283.06 V2 22.762

154.20 ETE 6.53 ZAC 93.26 ETC 255.86 CLP 167.67

2.17 VHp 8.423 OpA .05 RAp 191.38 ECC 1.4148

PO CST TIM IHJ 2 LAT INJ 2 LONG

2280.6 -28.04 79.06

3704.4 -.38 171.18

1982.9 -29.38 57.03

3477.3 .79 153.83

1694.6 -52.83 34.57

3338.5 3.75 141.46

ORBIT DETERMINATION ACCURACY

ST 240.8 SR 646.4 SS 363.2

CRT -.3352 CRS .8782 CST -.6675

LSA 732.8 MSA 254.6 SSA 76.5

EL1 652.1 EL2 224.8 ALF 98.08

LAUNCH 0ATE DEC 25 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.0O LOL 93.24 VL

RP 240.93 LAp .80 LOP 203.62 VP

RC 160.729 GL 5.68 GP 3.49 ZAL

PLANETOCENTRIC CONIC

C3 24.791VHL 4.979

LNCH AZMTH LNCH TIME

90.00 12 30 26

90.00 5 40 33

lO0.OO 14 3 0

100.00 6 50 40

110.00 15 35 41

110.00 7 34 29

DIFFERENT IAL CORRECTIONS

TOE .0840 TRA -.5524 TC3 1.6466 BAU .5465

ROE -.5396 RRA -.1551RC3 .0865 FAU .09132

FOE .4277 FRA -.5690 FC3-3.1891 8$P 5503

BOE .5858 BRA .5738 6C3 1.6488 FSP 622

DISTANCE 358.800

34.324 GAL 4.95 AZL 89.15 HCA

21.811 GAP 16.78 AZP 90.30 TAL

52.36 ZAP 166.48 ETS 165.88 ZAE

EARTH TO MARS

110.38 SMA 212.01ECC .51686 INC .8549 vl 30.281

20.74 TAp 131.12 RCA 144.63 Apo 279.19 V2 22.791

154.63 ETE 7.02 ZAC 93.40 ETC 255.85 CLP 166.93

DLA 18.59 RAL 149.74 RAD 6566.0 VEL 12.090 PTH

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2666.69 -28.31 88.16 21.88 89.64 13 18 33

4290.16 2.95 177.01 13.85 61.82 6 52 3

2588.17 -29.88 66.19 21.87 91.03 14 46 9

4063.91 4.51 159.63 13.0g 60.39 7 58 24

2298.21 -33.89 43.93 21.64 94.72 16 13 59

3926.63 7.74 147.10 10.98 56.60 8 39 55

HID-COURSE EXECUTION ACCuRACy

SGT 1774.2 SGR 676.4 SG3 284.0

RRT .1710 RRF -.2071RTF -.8053

SG6 1898.7 R23 -.0476 R13 -.8069

SG1 1778.6 862 664.S THA 4.34

2.16 VHp 8.211DpA .06 RAp 191.60 ECC 1.4080

PO CST TIM INJ 2 LAT INJ 2 LONG

2266.7 -28.07 79.50

3690.2 -.64 170.38

1988.2 -29.41 57.42

3463.9 .34 153.O9

1698.2 -32.87 34.85

3326.6 3.30 140.84

ORBIT DETERMINATION ACCURACY

ST 228.6 SR 646.4 88 384.8

CRT -.3437 CRS .8711 CST -.6823

LSA 741.0 MSA 250.8 SSA 78.6

EL1 651.7 EL2 212.9 ALF 97.76

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 154.00 ARRIVAL DATE MAY 28 1965

HELIOCENTRIC C_IC

RL 147.13 LAL -.00 LOt. 93.24 VL

RP 240.64 LAp .77 LOP 204.56 VP

RC 163.052 GL 5.75 GP 3.59 ZAL

PLANETOCENTRIC CONIC

C3 24.418 VHL 4.941

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 12 23 33 2892.33 -28.31

90.00 5 38 40 4277.07 2.52

100.00 13 56 22 2593.03 -29.88

100.00 G 48 32 4051.60 3.90

110.00 15 29 31 2301.59 -33.91

110.00 7 31 53 3915.81 7.34

DIFFERENTIAL C_RRECTION8

TOE .0667 TRA -.52T7 TC3 1.6888 BAU .5522

ROE -.5552 flRA -.1466 RC3 .0976 FAU .09525

FOE .4547 FRA -.6428 FC3-3.3772 BSP 5713

8OE .5392 BRA .5477 Be3 1.6917 FSP 872

DISTANCE 361.863

34.243 GAL 5.04 AZL 89.17 HCA

21.714 GAP 16.17 AZP 90.30 TAL

51.32 ZAP 165.74 ETS 164.25 Z_

EARTH TO MARS

111.31 SMA 210.15 ECC .31139 INC .8309 vl 30.281

21.44 TAp 132.75 RCA 144.71 APO 275.59 V2 22.821

155.10 ETE 7.54 ZAC 93.55 ETC 255.84 CLP 166.19

DLA

INJ LONG INJ RT ASC INJ AZIATH |NJ TIME

86.57 20.60 89.43 13 11 46

176.28 12.59 61.79 6 49 37

66.55 20.59 90.84 14 39 35

158.95 11.83 60.34 7 56 4

44.19 20.37 g4.57 16 7 53

146.53 9.71 56.52 8 37 8

MtD-COURS( EXECUTION ACCURACY

SGT 1791.5 SGR 675.3 SG3 299.8

RRT .1680 RNF -.2217 RTF -.8078

SG_ 1914.6 R23 -.0468 R13 -.8095

961 1796.7 SG2 661.4 THA 4.69

18.83 RAL 148.65 RAD 6568.0 VEL 12.075 PTH 2.16 VHp 8.005 DpA .08 RAp 191.82 ECC 1.4019

PO CST TIM INJ 2 LAT INJ 2 LONG

2292.3 -28.09 79.92

367_.1 -1.27 169.65

1993.0 -29.45 57.78

3451.6 -.08 152.42

1701.6 -32.91 35.10

3315.8 2.88 140.27

ORBIT DETERMINATION ACCURACY

ST 214.7 8R 646.0 86 405.5

CRT -.2824 CRS .8631 CST -.6479

LSA 746.7 MSA 252.9 SSA 79.5

EL1 649.2 EL2 205.0 ALF 95.96

2442



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAT[ DEC 23 1H4 FLIGHT TIME 156.00 ARRIVAL DATE NAY 30 1985

HELIOCEMTR ; C C-GNIC

RL 147.13 LAL -.DO

RP 240.34 LAP .•5

RC 1S5.373 GL 5.6D

PLANE TOCENTR 1C CONIC

C3 64. 094 VHL 4.808

LNCH AZMTH LNCH TINE

90.00 lZ 18 58

90.00 5 36 41

100.00 13 50 0

100.00 6 46 19

110.O0 15 23 39

110.00 • 29 13

DISTANCE 365.037 EARTH TO MARS

LO(. 93.24 VL 34.166 GAL 5.13 AZL 89.19 HCA 112.25 SMA 208.41 ECC .30624 INC .8069 vl 30.281

LC4D 20_.49 VP 21.824 GAP 15.57 AZP 90.31 TAt. 22.13 TAp 134.38 RCA 144.59 APO 272.23 V2 22.851

GP 3.71 ZAL 50.28 ZAp 164.97 ETS 164.59 ZAE 155.60 (TE 8.11 ZAC 93.70 [TC 255.84 CLP 165.42

DLA 19.04 RAL 147.57 RAD 6568.0 VEL 12.061PTH 2.16 VHP 7.804 DpA .11 RAp 192.03 £CC 1.3964

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PC) CST TIM INJ 2 LAT INJ Z LONG

289•.57 -28.31 88.96 18.35 89.24 13 5 15 2297.6 -28.11 80.30

4265.08 2.14 175.61 11.37 61.76 6 47 46 3665.1 -1.65 168.98

2397.33 -29.88 66.89 1g.35 90.66 14 33 18 1997.5 -29.47 58.11

4040.34 3.52 158.33 10.60 60.30 ? 53 40 3440.3 -.46 151.80

2304.?1 -33.93 44.44 19.14 94.42 16 2 1 1704.7 -32.85 35.34

3905.94 6.97 146.00 8.47 56.45 8 34 19 3305.9 2.51 139.75

DIFFERENTIAL C.(JRECTIONS

TOE .O525 TRA -.5010 TC3 1.7325 BAD .5309

ROE -.5311 I_A o.1383 RC3 .1003 FAU .09937

FOE .4630 FRA -.7212 FC3-3.3719 BSP 5659

BOE .5536 BRA .5198 BC3 1.7359 FSP 926

LAUNCH DATE OEC 25 194_4

HELIOCENTRIC CQNIC

RL 147.13 LAL -.00

RP 240.04 LAP .72

RC 187.697 GL 5.45

PLAN[TOCENTRlC C_IC

C3 23.786 VHL 4.67?

LNCH AZl4Y_ LNCM TIN[

90.00 12 10 40

90.00 5 34 35

100.00 13 43 53

100.00 6 44 1

110.00 15 17 55

110.00 7 26 30

DIFFERENTIAL CCitRECTIONS

TOE .0403 TRA -.4733 TC3 1.7752 BAU .5658

ROE -.5479 NRA --.ILW_ RC3 .1218 FAU .10370

FOE .5117 FRA -.8044 FC3-3.7744 BSP 5977

BOE .5486 ORA .490e BC$ 1.7793 FSP 964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1810.5 SrA 674.4 $1;3 316.3 ST 201.9 SR 645.5 SS 426.•

RflT ._039 W -.2378 flTF -.8111 CRT -.2268 CRS .8556 CST -.6153

SCAS 1932.1 RZ3 -.0481 R13 -.8130 LSA 753.6 MSA 255.2 SSA 80.1

3_1 1816.5 $4;2 658.0 "[HA 5.00 ELI 647.3 EL2 196.1 ALF 94.47

FLICfHT TIN[ 158.00 ARRIVAL DATE J_ 1 1965

DISTANCE 368.229 EARTH TO MARS

LOL 93.24 VL 34.092 GAL 5.22 AZL 89.22 HCA 113.19 144A 206.79 ECC .30138 INC .7818 vl 30.281

L_ 206.43 VP 21.540 GAP 14.97 AZP 90.31TAL 22.80 TAp 133.99 RCA 144.46 APO 269.11 V2 22.881

r,p 3.82 ZAL 49.27 ZAP 164.19 ETS 164.89 ZA( 156.14 ETE 8.73 ZAC 93.85 ETC 255.83 CLP 164.65

OLA 19.23 RAL 146.52 RAD 6368.0 VEL 12.048 PTH 2.15 VHp 7.610 DPA .15 RAp 192.22 ECC 1.3915

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO C$T TIN INJ 2 LAT INJ Z LONG

2902.35 -28.30 89.31 18.14 89.06 12 59 2 2302.3 -28.13 80.65

4254.20 1.79 175.00 10.18 61.73 6 45 29 3654.2 -2.00 168.38

2601.94 -L_.89 67.19 18.15 90.50 14 27 17 2001.6 -29.50 58.41

4030.13 3.17 157.76 9.42 60.26 7 51 11 3430.1 -.81 151.24

2307.54 -33.94 44.66 17.95 94.29 15 56 23 1707.5 -32.98 35.55

3897.00 6.63 145.53 7.28 56.39 8 31 27 3297.0 2.17 139.29

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERM|NATION ACCURACY

SGT 1829.8 SGR 673.5 SG3 333.7 ST 190.1 _ 644.8 SS 447.7

RflT .2196 RRF -.2546 RTF -.814? CRT -.176? CRS .8480 CST -.5851

SG8 1849.6 R23 -.0506 R13 -.8168 LSA 761.1MSA 258.0 SSA 80.4

SG1 1836.4 SG2 654.6 THA 5.30 EL1 645.7 (L2 186.9 ALF 93.26

LAUNCH DATE DEC 25 1964

MELIOCENTRIC CONIC

RL 147.13 LAL -.DO

RP 239.TS LAP .69

RC 170.016 GL 5.29

PLANETOCEMTRIC CONIC

CS 23.560 VNL 4.650

LNCH AZMTH LNCH TIN(

90.00 12 4 41

90.00 5 32 23

100.00 13 36 8

100.00 6 41 37

116.00 i5 i2 SO

110.00 ? 23 44

FLIGHT TIN[ 160.00 ARRIVAL DATE JUN 3 1965

DISTANCE 371.465 EARTH TO MARS

LOt. _3.24 VL 34.922 GAL 5.31AZL 89.24 HCA 114.13 SNA 205.26 ECC .29681 INC .7566 vl 30.281

LOP 207.38 VP 21.483 GAP 14.38 A ZP 90.31 TAL 23.47 TAp 137.61 RCA 144.34 Apo 266.19 V2 22.912

GP 3.95 ZAL 48.29 ZAP 163.39 (TS 165.17 Z/dE 156.71 (TE 9.41ZAC 94.00 ETC 255.83 CLP 163.85

DLA 19.41 RAL 145.49 RAD 6568.0 VEL 12.037 PTH 2.15 VHp 7.420 DPA .20 RAp 192.41 (CC 1.3871

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

2906.64 -28.30 88.62 16.97 88.91 12 33 8 2306.6 -28.15 80.96

4244.39 1.47 174.46 9.05 61.72 6 43 7 3644.4 -2.32 167.83

2605.31 -29.89 67.47 16.98 90.36 14 21 33 2005.3 -29.52 58.68

4020.96 2.66 157.26 8.28 60.23 7 48 38 3421.0 -1.12 150.74

2310.06 -33.98 44.85 16.79 94.18 15 51 0 1710.1 -33.01 35.74

3888.97 6.33 145.11 6.13 56.34 8 28 33 3289.0 1.86 138.87

DIFFERENTIAL C_RRECTIONS

TOE .021HD TRA -.4454 TC3 1.8161 BAU .5728

ROE -.5439 RRA -.1212 RC3 .1351 FAU .10824

FOE .5410 FRA -.8931 FC3-3.9843 BSP 6071

BO( .5444 BRA .4619 BC3 1.8211 FSP 1044

LAUNC_ DATE DEC 25 1964

M(LIOCENTRIC C(:NIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1848.1SGR 672.8 SG3 352.0 ST 179.0 SR 643.9 Ss 468.7

RflT .2355 RRF -.2726 RTF -.8183 CRT -.1289 CRS .8405 CST -.5548

Sr_ 1966.7 R23 -.0540 R13 -.8207 LSA 769.1HSA 261.4 SSA 80.4

$4;1 1853.8 SG2 651.2 THA 5.59 EL 1 644.3 EL2 177.4 ALF 92.22

FLIGHT TIN[ 162.00 ARRIVAL DATE JUN 5 1965

DISTANCE 374.741

RL 147.13 LAL -.00 LOL 93.24 VL 33.958 GAL 5.38 AZI.

RP 239.42 LAP .86 LOP 208.32 VP 21.391 GAP 13.79 AZP

RC 172.351 Cd. 5.13 GP 4.07 ZAL 47.34 ZAP 162.58 ETS

PLAN[TOCENTRIC CCN|C "

CS 23.282 tR4L 4.825 DLA 19.56 RAL 144.49 RAO 6567.9 V(L

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG

90.00 11 39 1 2910.41 -28.29 89.90

90.00 5 30 5 4235.68 1.19 173.97

lO0.O0 13 32 38 2GG8.52 -L_).89 67.70

IOO.00 6 39 8 4012.80 2.59 156.81

110.00 13 7 20 2512.24 -33.97 45.02

110.00 7 20 56 3881.64 6.08 144.73

OIFFERENT|AL C4:RRECTION8 MID-COURSE

TO( .CIZO4 TRA -.4192 TC3 1.9540 BAU .5789 SGT 1865.3

-.34011_A -.11_ RC3 .1492 FAU .11301 RRT .2925

FDE .8710 FRA -.9689 FC3-4.2021 8SP 6154 SG8 1982.8

BOlE .3403 BRA .4330 BC3 1.8800 FSP 1108 SG1 1874.1

89.27 HCA

90.31 TAL

165.42 ZA[

EARTH TO MARS

115.08 SMA 203.84 ECC .29250 INC .7310 vl 30.281

24.13 TAp 139.21 RCA 144.22 APO 263.46 V2 22.943

157.31 ETE 10.15 ZAC 94.16 ETC 255.82 CLP 163.05

12.028 PTH 2.15 VHp 7.235 DpA .26 RAp 192.58 ECC 1.3832

INJ RT ASC INJ AZI4TH INJ TZME PO CST TIN ]NJ 2 LAT 1NJ 2 LONG

15.84 88.77 12 47 32 2310.4 -28.16 81.23

7.95 61.71 6 40 40 3635.7 -2.GO 167.34

15.86 90.23 14 16 7 2008.5 -29.54 58.92

• .17 60.21 • 46 1 3412.8 -1.40 130.29

15,68 84.08 15 45 53 1712.2 -33.03 35.91

5.02 56.29 8 25 36 3281,8 1.5g 138.50

ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGR 672.4 SG3 371.1 ST 168.7 SR 642.8 SS 489.•

RRF -._)16 R_ -.8217 CRT -.0791 CRS .8332 CST -.5210

R23 -.0578 R13 -.8243 LSA 777.5 MSA 265.6 SSA 80.0

SG2 647.5 THA 5.gl EL1 642.9 EL2 168.1 ALF 91.28

2443



JPI- TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 164.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 239.11 LAP .63

RC 174.639 GL 4.96

PLANETCK_ENTRIC EON|C

C3 23.072 VHL 4,803

LNCH AZNTH LNCH TIME

90.00 11 53 41

90.00 3 27 40

100,00 13 27 27

100.00 6 36 35

110.00 15 2 27

110.00 7 18 5

DIFFERENTIAL CORRECTIONS

TOE ,O121 TRA -,3911

ROE -.5368 RRA -.1030

FOE .6014 FRA-1.0868

800 .5389 BRA .4045

OISTANCE 378.055 EARTH TO MARS

LOt- 93.24 VL 33.893 GAL 5.47 AZL 89.29 HCA 116.02 8Mk 202.51 ECC .28844 [NC .7049 vl 30.281

LOP 209.27 VP 21.324 GAp 13.21 AZP 90.31 TAL 24.78 TAp 140.80 RCA 144,09 Apo 260.92 V2 22.975

GP 4,21 ZAL 46.42 ZAP 161.74 ET8 165.65 ZAE 157.94 ETE 10.96 ZAC 94.31ETC 255.82 CLP 162.22

OLA 19.69 RAL 143.52 RAO 6567.9 VEL 12.019 pTN 2.15 VHp 7.056 DPA .33 RAp 192.75 ECC 1.3797

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2913.63 -28.29 90.13 14.75 88.65 12 42 15 2313.6 -28.18 81.47

4228.02 .94 173.54 6.89 61.70 6 38 8 3628.0 -2185 166.91

2611.25 -29.89 67.81 14.77 90.12 14 10 59 2011.2 -29.56 59.12

4005.63 2.33 156.42 6.11 60.19 7 43 21 3405.6 -1.64 149.90

2314.07 -33.98 45.16 14.60 94.00 15 41 1 1714.1 -33.05 36.05

3875.57 5.82 144.40 3.95 56.26 8 22 41 3275.6 1.35 138.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.8892 BAU .5849 SGT 1881.4 8GR 672.2 363 391.3 ST 159.0 SR 641.5 SS 510.6

RC3 .1642 FAU .11803 RRT .2702 RRF -.3123 RTF -.8249 CRT -.0307 CRS ,8259 CST -.4865

FC3-4.4288 BSP 6229 SG8 1997.8 R23 -.0621 R13 -.8278 LSA 786.2 MSA 270.3 SSA 79.4

9C3 1.8963 FSP 1176 SG1 1891.3 $GZ 643.8 THA 6.24 ELI 641.5 EL2 158.9 ALF 90.46

LAUNCH DATE DEC 25 1964 FLIGHT TIME 168,00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC C_NXC

RL 147.13 LAL -.00

RP 238.79 LAp .60

RC 176.939 GL 4.78

PLAN_TOCENTRIC CONIC

C3 22.884 VHL 4.784

LNCN AZNTH LNCH TIME

90.00 11 49 41

90.00 3 25 10

1OO.00 13 22 35

100.00 6 35 57

110.00 14 57 49

110.00 7 15 12

DIFFERENTIAL CORRECTIONS

TOE .0048 TRA -,3650

ROE -.5335 RRA -.0934

FOE .6321 FRA-l.1931

90E .5335 BRA ,3768

DISTANCE 381.405 EARTH TO MARS

LOL 93.24 VL 33.833 GAL 5.55 AZL 89.32 HCA 116.97 SMA 201.25 ECC .28462 INC .6783 vl 30.281

LOP 210.22 VP 21.263 GAP 12.64 AZP 90.31 TAL 25.42 TAp 142.39 RCA 143.97 APO 258.53 V2 23.007

GP 4.35 ZAL 45.53 ZAP 160.89 ET8 165.85 ZAE 158.60 ETE 11.85 ZAC 94.47 ETC 255.81 CLP 161.37

DLA 19.80 RAL 142.58 RAO 6567.9 VEL 12.011PTH 2.14 VHp 6.881DpA .41 RAp 192.90 ECC 1.3766

L-I TIME INJ LAT |NJ LONG XNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2916.27 -28.28 90.32 13,70 88.55 12 37 17 2316.3 -28.18 81.66

4221.40 .73 173.17 5.87 61.69 6 35 31 3621.4 -3.06 166.54

2613.47 -29.89 68.07 13.73 90.04 14 6 9 2013.5 -29.57 59.28

3999.44 2.14 156.08 5.08 60.18 7 40 36 3599.4 -1.85 149.56

2315.52 -33.98 45.28 13.56 93.95 15 36 25 1715.5 -33.07 36.16

3870.15 5.62 144.11 2.92 56.23 6 19 42 3270.2 1.14 137.89

MIO-COURSIE EXECUTION ACCURACY ORBIT GETERMINATXON ACCURACY

TC3 1.9209 BAU .5903 $GT 1895.? $GR 672.4 SG3 412.5 ST 150.0 8R 640.0 86 531.3

RC3 .1800 FAU .12330 RRT .2888 RRF -.3339 RTF -.8277 CRT .0164 CRS .8186 CST -.4513

FC3-4.6646 BSP 6288 SG8 2011.4 RZ3 -.0668 R13 -.8309 LSA 795.1MSA 275.7 8SA 78.5

8C3 1.9293 FSP 1246 361 1906.9 SG2 640.0 THA 6.60 EL1 640.0 EL2 150.0 ALF 89.77

LAUNCH DATE DEE 25 1964 FLIGHT TIME 168.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC EONIC

RL 147.13 LAL -.00

RP 238.47 LAP .58

RC 179.231GL 4.60

PLANE TOCENTRIC CONIC

C3 22.718 VHL 4.766

LNCN AZMTH LNCH TIME

90.00 11 44 1

90.00 5 22 34

100.00 13 18 1

100.00 6 31 14

110.00 14 55 28

110.00 7 12 17

DIFFERENTIAL CORRECTIONS

TOE .0016 TRA -.3366

ROE -.5303 RRA -.0835

FDE .6627 FRA-1.3059

600 .5303 BRA .3468

DISTANCE 384.788 EARTH TO MARS

LOL 93.24 VL 33.775 GAL 5.62 AZL 89.35 HCA 117.92 SMA 200.08 ECC .28103 INC .6513 vt 30.281

LOP 211,17 VP 21.207 GAP 12.08 AZP 90.50 TAL 26.04 TAp 143.96 RCA 143.85 ApO 256.31 V2 23.040

GP 4.49 ZAL 44.68 ZAp 160.02 ETS 166.04 ZAE 159.28 ETE 12.85 ZAC 94.64 ETC 255.81CLP 160.51

DLA 19.89 RAL 141.67 RAD 6567.9 VEL 12.004 PTH 2.14 VHp 6.711DpA .51 RAp 193.04 ECC 1.3739

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2918.34 -28.28 90.48 12.69 88.48 12 32 39 2318.3 -28.19 81.81

4215.80 .55 172.86 4.88 61.69 6 32 50 3615.8 -3.24 166.23

2615.18 -29.89 68.20 12.72 89.97 14 1 36 2015,2 -29.58 59.41

3994.18 1.96 155.79 4.09 60.17 7 37 49 3394.2 -2.03 149.27

2316.59 -33.99 45.36 12.56 93.88 15 32 4 1716.6 -53.08 36.24

3865.55 5.44 143.87 1.95 56.20 8 16 43 3265.5 .96 137.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9552 OAU .5969 8GT 1912.9 SGR 673.1SG3 434.9 ST 140.7 SR 638.3 85 551.7

RC3 .1969 FAU .12886 RRT .3065 RRF -.3567 RTF -.8314 CRT .0357 CR8 .8111CST -.4359

FC3-4.9106 BSP 6280 SGB 2027.9 R23 -.0736 R13 -.8350 LSA 804.2 MSA 280.7 SSA 77.7

BC3 1.9651 FSP 1321 SGt 1925.4 SG2 636._ THA 6.91 EL1 638.3 EL2 140.6 ALF 89.53

LAUNCH DATE 0EC 25 1964 FLIGHT TIME 170.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC DISTANCE 388,202

RL 147.13 LAL- -.O0 LOt. 93,24 VL 33.721 GAL 5,70 AZL 89,38 HCA 118,88

RP 238.14 LAP .55 LOP 212.12 Vp 21.157 GAp 11.52 A ZP 90.30 TAL 26.64

RC 181.513 GL 4.41GP 4.65 ZAL 43.86 ZAp 159.12 ET$ 166.22 ZAE 160.00

PLANETOCENTRIC CONIC

C3 22.571VML 4.751DLA 19.97 RAL 140.79 RAD 6567.9 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90,00 11 39 41 2919.78 -28.28 90.58 11,72 88.42 12 28 21

90.00 5 19 52 4211.19 .40 172.60 3.93 61.69 6 30 4

100.00 13 13 47 2616.34 -29.89 68.29 11.75 89.92 13 57 23

100.00 6 26 2T 3989.86 1.81 155.55 3.14 60.16 7 34 57

110.00 14 49 23 2317.24 -33.99 45.41 11.59 93.85 15 28 O

110.00 7 9 21 3861.73 5.30 143.67 .97 56.18 8 13 42

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE -.0070 TRA -.3156 TC3 1.9746 BAU .5994 SGT 1919.5 SGR 674.4 SG3 458.2

RDE -.5272 RRA -.0733 RC3 .2147 FAU .13465 RRT .3293 RRF -.3809 RTF -.8325

FOE .6948 FRAil.4239 FC3-5.1645 BSP 6406 $68 2034.5 R23 -.0777 R13 -.8366

BDE .5273 BRA .3240 8C3 1.9865 FSP 1401 SG1 1933.8 SG2 652.0 THA 7.39

EARTH TO MARS

8NA 198.98 ECC .27764 INC .6236 vt 30.281

TAp 145.52 RCA 143.73 APO 254.22 v2 23.073

ETE 13.95 ZAC 94.80 ETC 255.80 CLP 159.63

11.998 pTH 2.14 VHp 6.546 DpA .62 RAp 193.17 ECC 1.3715

PO CST TIN INJ 2 LAT INJ 2 LONG

2319.8 -28.20 81,92

3611.2 -3.39 165.97

2016.3 -29.58 59.50

3389.9 -2.17 149.03

1717.2 -53.08 36.29

3261.7 .82 137.45

ORBIT DETERMINATION ACCURACY

ST 134.2 SR 636.5 SS 572.4

CRT .1072 CRS .8045 CST -.3772

LSA 813.8 MSA 287.5 SSA 76.5

EL1 636.7 EL2 133.4 ALF 88.65

2444



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

L•_mCM DATE DEC 25 196• FLIGHT T1NE 172.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC DISTANCE 391.S46 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.GG8 GAL 5.77 AZL 89.40 HCA 119.84 SMA 197.94 ECC .27448 INC .5994 vl 30.281

RP 237.81 LAP .52 LOP 213.08 Vp 21.110 GAp 10.97 A ZP 90.30 TAL 27.23 TAp 147.07 RCA 143.62 ApO 252.27 V2 23.106

RC 183.788 GL 4.21GP 4.81ZAL 43.07 ZAP 158.21ETS 166.58 Z/_ 160.74 ETE 15.18 ZAC 94.97 ETC 255.80 CLP IS8.72
PLANETOCENTRlC CONIC

C3 22.441 YHL 4.737 DLA 20.02 RAL 139.94 RAO 8567.9 VEL 11.992 PTH 2.14 VHp 6.386 DpA .75 RAp 193.28 ECC 1.3693

LMCH AZMTH LNCH TIME L-I TIME ZNJ LAY INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAY INJ 2 LONG

90.00 11SS 41 2920.61 -28.28 90.64 10.78 88.39 12 24 21 2320.6 -28.20 81.98

90.00 S 17 3 4207.55 .28 172.40 3.01 61.68 G 27 13 3607.5 -3.50 165.77

100.00 13 9 31 2816.97 -29.89 68.33 10.81 89.90 13 53 28 2017.0 -28.59 59.54

100.00 9 25 SG 3988.43 1.70 153.38 2.22 80.15 7 32 3 3386.4 -2.29 148.84

110.00 14 43 $4 2317.48 -38.99 45.43 10.65 93.84 15 24 12 1717.5 -33.09 36.31

110.00 7 6 _ 3858.68 5.18 14_.51 .06 56.16 8 10 41 3258.7 .70 137.29

DIFFERENTIAL C_RRECIION9 M|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINAT;O_ ACCURACY

TOE -.0117 l_A -.2928 TC3 1.9954 BAU .8027 SGT 1927.7 STIR 878.3 SG3 482.7 ST 127.2 SR 634.5 Ss 592.9

ROE -.5242 RRA -.0628 RC3 .2356 FAU .14072 RRT .3510 W -.4062 RTF -.8344 CRY .1497 CRS .7977 CST -.3395

FOE .7289 FRA-I.3495 FC3-5.4290 BSP 6452 SG8 Z042.9 R23 -.0838 R13 -.8389 LSA 823.6 MSA 293.7 SSA 75.3

BOE .5248 BRA .2991 BCS 2.0090 FSP 1483 SGI 1944.0 $GZ 628.0 THA 7.85 EL 1 634.8 ELI 125.7 ALF 88.21

LAUNCH DATE DEC 25 19G4
FLIGHT TIME[ 174.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CA_IIC DISTANCE 395.117 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.620 GAL 5.83 AZI. 8g.43 HCA 120.79 SMA 196.97 ECC .27146 INC .5664 vl 30.281

RP 237.48 LAP .49 LOP 214.04 V1P 21.069 GAP 10.43 AZP 80.29 TAL 27.81 TAp 148.60 RCA 143.50 APO 250.44 v2 23.140

RC 188.049 GL 4.01GP 4.98 ZAL 42.51 ZAP 157.27 ETS 166.52 ZAIE 161.50 (TE 16.56 ZAC 95.14 ETC 255.79 CLP 157.80

PLAN[TOCEMTRIC CJO_IIC

C3 22.328 VHL 4.725 DLA 20.05 RAL 139.12 RAID 8367.9 VI[L 11.988 PTH Z.14 VHp 6.229 DpA .89 RAp 193.39 ECC 1.3674

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAY |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIH INJ 2 LAT INJ 2 LONG

90.00 11 32 1 2920.83 -28.27 90.66 9.88 68.59 12 20 42 2320.8 -28.20 81.99

90.00 3 14 IS 4204.84 .19 172.25 2.13 61.68 6 24 17 3604.8 -3.59 163.62

100.00 13 6 13 2617.03 -29.89 68.34 9.91 89.90 13 49 50 2017.0 -29.59 59.55

100.00 8 22 41 $983.85 1.61 155.22 1.34 60.15 7 29 5 3383.9 -2.38 148.70

110.00 !4 42 2 2317.31 -33.99 45.42 9.75 93.85 15 20 39 1717.3 -33.09 36.29

110.00 7 S 22 3858.35 5.09 143.39 359.17 56.15 8 7 39 3256.4 .61 137.17

ORBIT OETERMINATION ACCURACY

ST 120.1 SR 632.3 SS 612.8

CRT .1720 CRS .7907 CST -.3170

LSA 833.2 MSA 299.8 SSA 74.1

ELI 632.6 EL2 118.2 ALF 88.06

DIFFERENTIAL C_RRECTIONS

TOE -.0138 TRA -.2693 TC3 2.0185 BAU .6063

ROE -.5211 RRA -.0515 RC3 .2539 FAU .14714

FOE .7382 FRA-l.68_) FC3-5.7058 BSP 6460

BDE .$213 BRA .2741 8C5 2.0314 FSP 1570

RIO-COURSE EXECUTION ACCURACY

SGT 1936.2 SrA 679.1 SG3 508.5

RRT .3728 RRF -.4326 RTF -.8363

888 2051.8 R23 -.0911 RI3 -.8415

SG1 1954.6 SGZ 624.2 THA 8.30

L•UkCH O•TE DEC 25 1964 FLIGHT TIME 178.00

HELIOCENTRIC CONIC

RL %47.13 LAL -.00 LOt- 93.24 VL 33.573 GAL

RP 257.15 LAP .48 LOP 215.00 VP 21.052 GAP 9.90 AZP

RC %88.8OO GL 3.81GP 5.15 ZAL 41.58 ZAp 158.51ETS

PLAMETOCEMTRIC CONIC

C3 22.225 VHL 4.714 DLA 20.07 RAL 138.33 RAD 6567.9 vEL

LNCH •ZMTM LNCH TIME L-I TIME IMJ LAT 1NJ LONG

90.00 11 28 40 2920.44 -28.26 90.83

90.00 5 11 15 4203.03 .14 172.15

100.00 13 2 54 2616.59 -29.89 68.30

100.00 6 19 42 3982.11 1.55 155.13

110.00 14 38 44 2316.74 -33.99 45.37

110.OO 7 0 21 3854.73 5.03 143.30

DIFFEREMTIAL CORRECTION8

TOE -.0037 TRA -.2360 TC3 2.0518 BAU .6151

ROE -.5179 RRA -.0398 RC3 .2753 FAu .15406

FOE .7847 FRA-1.8285 FC3-6.0012 BSP 6198

BDE .5179 BRA .2393 BC3 2.0702 FSP 1652

LAUNCH DATE DEC 25 1964

DISTANCE 398.616

5.89 AZL 89.46 HCA 121.76 SMA

90.28 TAL 28.37 TAp

186.86 ZAE 162.28 ETE

11.983 PTH 2.1A VHp

ARRIV•L DATE JUN IS 1965

EARTH TO MARS

196.05 ECC .26864 INC .5370 V| 50.281

150.13 RCA 143.39 Apo 248.72 V2 23.174

18.13 ZAC 95.32 ETC 255.79 CLP 156.85

INJ RT ASC INJ AZMTN INJ TIME

9.01 88.40 12 17 20

1.27 61.68 6 21 18

9.04 89.91 13 46 30

.49 60.14 7 26 •

8.88 93.87 15 17 21

356.32 56.14 8 4 36

MID-COURSE EXECUTION ACCURACY

SGT 1958.6 SGR 682.7 SG3 536.5

RRT .3893 RRF -.4596 RTF -.8414

SGB 2074,1 R23 -.1033 R13 -.8473

SG1 1976.5 SG2 622.5 THA 8.58

6.078 DFA t.04 RAp 193.47 ECC 1.3688

PO CST TIM INJ 2 LAT INJ Z LONG

2320.4 -28.20 81.97

3605.0 -3.65 165.52

2016.6 -29.58 59.51

3382:1 -2.4_ 148.60

1716.7 -33.08 36.25

3254.7 .55 137.08

O_BIT OETERMINATION ACCURACY

ST 108.5 SR 629.6 SS 630.6

CRT .9888 CRS .7812 CST -.3903

LSA 841.1MSA 304.8 SSA 73.4

ELI 629.7 EL2 108.3 ALF 89.30

FLIGHT TIN( 178.00 ARRIVAL DATE JUN 21 19GS

DISTANCE 402.136 EARTH TO MARS

5.95 AZL 89.49 HCA 122.72 SNA 195.19 ECC .26598 INC .5066 vl 30.281

9.37 AZP 90.27 TAL 28.91 TAp 151.63 RCA 143.28 APO 247.11 V2 23.209

166.78 ZAE 163.08 ETE 19.90 ZAC 95.50 ETC 255.79 CLP 155.88

11.980 PTH 2.14 VHp 5.930 DpA 1.21

RT ASC INJ AZMTH |NJ TIME PO CST TIM

8.17 88.44 12 14 20 2319.3

.46 61.68 6 18 14 3602.1

8.20 89.96 13 43 30 2015.5

359.67 60.14 7 23 1 3381.2

0.04 93.92 15 14 20 1715.7

357.51 56.14 8 1 33 3253.8

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 93.24 VL 33.529 GAL

RP 236.81 LAP .49 LOP 213.97 VP 20.999 GAP

RC 190.540 GL 3.59 G_ 5.34 ZAL 40.89 ZAp 155.33 ETS

PLANETOCENTRIC CONIC

C3 22.134 VHL 4.705 DLA 20.07 RAL 137.57 RAD 6567.9 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

90.00 11 25 41 2919.35 -28.28 90.55

90.00 5 8 12 4202.13 .11 172.10

100.00 12 59 54 2615.51 -29.69 68.22

100.00 6 16 40 3981.20 1.52 155.08

110.00 14 35 44 2_15.67 -33.98 45.29

110.00 6 57 19 3853.81 5.00 143.25

DIFFERENTIAL C(SRRECTIONs

TOE -.0193 TRA -.2309 TC3 2.0365 BAu .6090

RDE -.5151RRA -.0277 RC3 .2973 FAU .16081

FD( .8226 FRA-t.�G97 FC3-6.2897 BSP 6847

BDE .5155 BRA .2328 BC3 2.0581FSP 1760

MIO-COURSA[ EXECUTION ACCURACY

SGT 1939.6 SGR 687.8 SG3 563.6

RRT .4209 RRF -,4886 RTF -.8377

SCAB 2058.0 RZ3 -.1062 R13 -.8444

SG1 1963.5 SG2 616.3 THA 9.43

RAp 193.54 ECC 1.3643

INJ 2 LAT INJ 2 LONG

-28.19 81.89

-3.88 165.47

-29.58 59.43

-2.47 148.55

-33.07 36.17

.52 137.O3

ORBIT DETERMINATION ACCURACY

ST 109.2 8R 627.5 SS 652.7

CRT .2362 CRS .7780 CST -.2522

LSA 853.8 NSA 312.4 SSA 71.7

EL1 628.0 EL2 106.0 ALF 87.58

2445



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 25 196a FLIGHT TIME 180.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC 01STANCE 405.682 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.487 GAL 6.01 A Z1. 89.52 HCA 123.69 SNA 194.39 ECC .26348 INC .4757 vl 30.281

RP 236.46 LAP .40 LOP 216.g3 VP 20.g70 GAP 8.85 AZP 90.26 TAL 29.43 TAp 153.12 RCA 145.17 Apo 245.60 V2 23,244

RC 192.768 &L 3.38 GP 5.53 ZAL 40.23 ZAP 154.32 ETS 186.90 ZAE 163.8g ETE 21.92 ZAC 95.68 ETC 255.78 CLP 154.88

PLANETOCENTRIC CONIC

C3 22.054 VHL 4.696 DLA 20.05 RAL 136.64 RAO 8567.9 VEL 11.976 PTH 2.13 VHp 5.787 DpA 1.40 RAP 193.60 ECC 1.3629

LNCM AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM [NJ 2 LAT ]NJ 2 LONG

90.00 11 22 59 2917.66 °28.28 90.43 7.37 88.50 12 11 37 2317.7 -28.19 81.76

gO.O0 5 5 5 4202.07 .11 172.10 359.67 61.68 6 15 7 3602.1 -3.68 165.46

100.00 12 57 11 2613.90 -29.89 68.10 7.40 90.02 13 40 45 2013.9 -29.57 59.31

100.00 6 13 34 3981.07 1.51 155.07 358.89 60.14 7 1g 55 3381.1 -2.47 148.55

110.00 14 32 59 2314.20 -33,g8 45,17 7,23 g3.g9 15 11 33 1714.2 -33.05 36.06

110.00 6 54 15 3853.53 4.99 143.24 356.73 56.14 7 58 29 3253.5 .51 137.02

DIFFERENTIAL CORRECTIONS HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0200 TRA -.2134 TC3 2.0423 BAU .6095 SGT 1938.2 SGR 694.0 SG3 593.1 ST 104.0 SR 624.8 SS 672.4

ROE -.5121RRA -.0149 RC3 .3210 FAU .16810 RRT .4453 RRF -.5179 RTF -.8380 CRT .24g7 CRS .7719 CST -.2340

FDE .8549 FRA-2.1251 FC3-6.5991 BSP 6565 SG8 2058.7 R23 -.1152 R13 -.8456 LSA 864.3 MSA 318.A SSA 70.5

BDE .5125 BRA .2139 BC3 2.0674 FSP 1862 SG1 1965.4 8G2 612.8 THA 10.05 ELi 625.4 EL2 100.6 ALF 87.56

LAUNCH DATE DEC 25 1964 FLIGHT TIME 182.00

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 93.24 VL 33.446 GAL

RP 236.12 LAP .37 LOP 217.90 VP 20.946 GAP

RC 194.983 GL 3.15 GP 5.74 ZAL 39.60 ZAP 153.28 ETS 167.01 zAE 164.71ETE 24.25 ZAC

PLANETOCENTRIC CONIC

C3 21.983 VHL 4.689 DLA 20.01RAL 136.15 RAO 6567.9 VEL 11.973 PTH 2.13 VHp 5.648 DpA

ARRIVAL DATE JUN 25 1965

DISTANCE 409.249 EARTH TO MARS

6107 A ZL 89.56 HCA 124.66 SMA 193.63 ECC .26113 INC .4439 V1 30.281

8.34 A ZP 90.25 TAL 29.93 TAp 154.59 RCA 143.06 Apo 244.19 v2 23.279

LNCH AZNTH LNCN TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME

90.00 11 20 37 2915.34 -28.28 90.26 6.60 88.59 12 9 13

90.00 5 1 52 4202.84 .13 172.14 358.91 61.68 6 11 55

100.00 12 54 47 2611,72 -29.89 67.94 6.62 90.11 13 38 18

100.00 6 10 24 3981.69 1.54 155.10 358.13 60.14 7 16 46

110.00 14 30 29 2312.28 °33.97 45.03 6.44 94.08 15 9 2

110.00 6 51 11 3833.89 5.00 143.26 355.98 56.14 7 55 25

DIFFERENTIAL CCRRECTION9 MID-COURSE ExECuTION ACCURACY

TOE -.0191 TRA -.1972 TCS 2.0447 BAU .6095 SGT 1934.5 $GIR 701.6 SG3 624.0

ROE -.5090 RRA -.0015 RC3 .3463 FAU .17575 RRT .4697 RRF -.5477 RTF -.8379

FDE .8962 FRA-2.2882 FC3-6.9216 BSP 6558 SGB 2057.8 R23 -.1252 R13 -.8467

BOE .5093 BRA .1972 6C3 2.0738 FSP 1969 SGI 1965.5 SG2 609.6 THA 10.71

95.87 ETC 255.78 CLP 153.86

1.60 RAp 193.64 ECC 1.3618

PO CST TIM INJ 2 LAT INJ 2 LONG

2315.3 -28.18 81.59

3602.8 -3.66 165.50

2011.7 -29.56 59.15

3381.7 -2.45 148.58

1712.3 -33.03 35.91

3253.g .52 137.04

ORBIT DETERMINATION ACCURACY

ST 98.9 SR 622.0 SS 691.5

CRT .2459 CRS .7656 CST -.2300

LSA 874.7 MSA 324.0 SSA 6g.4

EL1 622.5 ELZ 95.8 ALF 87.71

LAUNCH DATE DEC 25 1964 FLIGHT TIME 184.00 ARR%VAL DATE JUN 27 1965

HELIOCENTRIC CON|C 0ISTANCE 412.838 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.408 GAL 6.12 AZL 6g.59 MCA 125.63 SMA 192.91ECC .25892 INC .4112 vl 50.281

RP 235.77 LAP ,33 LOP 218.88 yp 20.925 GAP 7.84 AZP g0.24 TAL 50.42 TAp 156.05 RCA 142.96 APO 242.86 V2 Z5.315

RC 197.165 GL 2.92 Gp 5.95 ZAL 38.99 Zkp 152.22 ETS 167.11 ZAE 165.53 ETE 26.93 ZAC 96.06 ETC 255.77 CLP 152.82

FLANE TOC[NTRIC CONIC

C3 21.920 VHL 4.682 OLA 19.96 RAL 135.48 RA0 6567.9 VEL 11.971 pTH 2.13 VHp 5.513 DpA 1.83 RAp 195.66 ECC 1.3607

LNCH AZNTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST 7IN INJ 2 LAT INJ 2 LONG

90.00 11 18 34 2912.38 -28.29 90.04 5.85 88.70 12 7 6 2312.4 -28.17 81.38

90.00 4 58 56 4204.40 .18 172.25 358.18 61.68 6 8 40 360A,4 -5.61 165.59

100.00 12 52 39 2608.97 -29.89 67.74 5.87 90.21 13"36 8 2009.0 -29.54 58.95

100.00 6 7 11 3983.04 1.58 155.18 357.41 60.15 7 13 54 3383.0 -2.40 148.66

110.00 14 28 15 2309.92 -33.96 44.84 5.69 94.19 15 6 44 1709.9 -33.00 35.73

110.00 6 48 5 3854,86 5.04 143.31 355.26 56.15 7 52 20 3254.9 .56 137.09

DIFFERENT 1AL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0131 TRA -.1807 TC3 2.0469 8AU .6097 SGT 1931.1 9GR 710.9 SG3 656.6 ST 92.9 SR 618.9 SS 709.8

ROE -.5037 RRA .0128 RC3 .3732 FAU .18384 RRT .4934 RRF -.5780 RTF -.8380 CRT .2034 CRS .7589 CST -.2560

FOE .9150 FRA-2.4618 FC3-7.2606 BSP 6495 SGB 2057.8 R23 -.1367 R13 -.8481 LSA 884.5 Ngk 329.4 SSA 68.3

BDE .5059 8RA .1812 8C3 2.0806 FSP 2076 $G1 1966.1 SG2 607.3 THA 11.40 EL1 619.2 EL2 90.9 ALF 88.21

LAUNCH DATE DEC 25 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC DISTANCE 416.448 EARTH TO MARS

RL 147.13 LAL -.O0 LOL 93.24 VL 33.372 GAL 6.17 AZL 89.62 HCA 126.61 SMA 192.24 ECC .25684 INC .3778 V1 30.281

RP 235.42 LAP .30 LOP 219.85 VP 20.907 GAP 7.34 AZP 90.23 TAL 30.89 TAp 157.50 RCA 142.86 ApO 241.61 V2 23.351

RC 199.372 GL 2.68 GP 6.17 ZAL 38.42 ZAP 151.13 ETS 167.21 ZAE 166.35 ETE 50.06 ZAC 96.26 ETC 255.77 CLP 151.74

PLANETOCENTRIC CONIC

C3 21.864 VHL 4.676 OLA 19.89 RAL 134.83 RAD 6567.9 VEL 11.968 PTH 2.13 VHp 5.382 DpA 2.07 RAp 193.67 ECC 1.3598

LNCfl AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 11 16 48 2908.81 -28.29 89.78 5.14 88.83 12 5 17 2308.8 -28.16 81.12

90.00 4 55 14 4206.74 .26 172.36 357.48 61.68 6 5 21 3606.7 -3.53 165.72

100.00 12 50 49 2605.67 -29.89 67.49 5.15 90.34 13 34 14 2005.7 -29.52 58.71

100.00 6 3 55 3985.11 1.65 155.29 356.71 80.15 7 10 20 3385.1 -2.33 148.77

110.00 14 26 14 2307.12 -33.94 44.62 4.96 94.31 15 4 41 1707.1 -32.97 35.52

110.00 6 44 58 3656.43 5.10 143.39 354.56 56.15 7 49 15 3256.4 .62 137.17

DIFFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0046 TRA -.1602 TC3 2.0550 BAU .6121 SGT 1933.1SGR 722.1SG3 691.3 ST 85.3 SR 615.5 SS 726.7

ROE -.5021RRA .0281 RE3 .4022 FAU .19244 RRT .5149 RRF -.6084 RTF -.8393 CRT .0655 CRS .7505 CST -.3451

FOE .9391 FRA-2.6486 FC3-7.6200 BSP 6284 860 2063.8 R23 -.1502 R13 -.8509 LSA 893.1NSA 334.7 SSA 67.5

BDE .5021BRA .1626 BE3 2.0940 FSP 2179 SGI 1972.4 SG2 606.7 THA 12.04 EL1 615.5 EL2 85.1 ALF 89.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.0O

RP 235.06 LAP .27

R( 201.544 GL 2.44

PLANE TOCENTRIC CONIC

C3 21.812 VHL 4.67D

LHCH AZ14TH LNCH TIME

90.00 11 15 22

90.00 4 51 48

100.00 12 49 16

100.00 6 0 36

110.00 14 24 30

110.00 6 41 31

FLIGHT TIME 188.00 ARRIVAL DATE JUL 1 1965

DISTANCE 420.075 EARTH TO MARS

LOt. 93.24 VL 33.338 GAL 6.21 AZL 89.66 HCA 127.59 SNA 191.61 ECC .29488 INC .3432 vl 30.261

LOP 220.83 VP 20.894 GAP 6.86 AZP 90.21TAL 31.33 TAp IS8.92 RCA 142.77 APO 240.44 V2 23.387

GP 6.41 ZAL 37.88 ZAp 150.01ET$ 167.30 ZAE 167.14 ETE 33.69 ZAC 96.46 ETC 255.76 CLP 150.64

DLA 19.80 RAL 134.23 RAD 6567.9 VEL 11.966 pTH 2.13 VHp 5.256 DpA 2.33 RAp 193.66 ECC 1.3590

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2904.$4 -28.30 89.47 4.43 88.98 12 3 47 2304.5 -28.14 80.81

4209.65 .36 172.53 356.81 61.69 6 1 58 3609.8 -3.43 165.90

2601.73 -29.89 67.20 4.46 90.50 13 32 38 2001.8 -29.50 58.42

3987.87 1.74 153.44 356.04 60.13 7 7 3 3387.9 -2.24 148.92

2303.81 -33.93 44.37 4.25 94.47 15 2 54 1703.8 -32.94 35.27

3838.38 3.18 143.30 353.90 56.16 T 46 10 3258.6 .70 137.28

DIFFERENTIAL CCRRECTION$

TOE -.0124 TRA -.1614 TC3 2.0229 OAU .6031

ROE -.4993 RRA .0433 RE3 .4314 FAu .20067

FOE .6762 FRA-2.8280 FC3-7.9630 OSP 6520

BiDE .4995 BRA .1672 0C3 2.0684 FSP 2319

MID-COURSE

SGT 1901.2

RRT .5427

SG8 2038.5

SG1 1947.3

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

735.4 SG3 724.9 ST 86.2 SR 612.9 SS 748.1

RRF -.6398 RTF -.8338 CRT .1695 CRS .7493 CST -.2739

RZ3 -.1611 R13 -.9476 LSA 907.4 MSA 339.0 SSA 66.2

$62 603.0 THA 13.14 EL1 613.1 EL2 84.9 ALF 86.61

LAUNCH DATE DEC 25 1984 FLIGHT TIME 190.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CCNIC DISTANCE 423.721

RL 147.13 LAL -.00 LOL 93.24 VL 33.306 GAL 6.26 AZL 89.69 NCA

RP 234.71 LAp .24 LOP 221.82 VP 20.883 GAP 6.38 AZP 90.19 TAL

RC 203.699 GL 2.18 GP 6.65 ZAL 37.37 ZAP 148.87 ET8 167.39 ZA(

PLAN(TOC(NTRIC CONIC

C3 21.765 VHL 4.665 DLA 19.69 RAL 133.64 RAD 6567.9 VEL

LNCH AZl)4TH LNCH TIM[ L-| TIME INJ LAT INJ I.(_iG INJ

90.00 11 14 13 2899.68 -28.31 89.11

EARTH TO MARS

128.57 $44A 191.01 ECC .25304 INC .3073 vl 30.281

31.76 TAp 160.33 RCA 142.68 APO 239.35 V2 23.424

167.90 ETE 37.95 ZAC 96.67 ETC 255.76 CLP 149.52

11.964 PTH 2.13 VHp 5.133 DpA 2.62 RAp 193.63 ECC 1.3562

RT ASC INJ AZ14TM INJ TII4( PO CST TIM INJ 2 LAT INJ 2 L(_4G

3.78 89.16 12 2 33 2299.7 -28.12 80.45

90.00 4 46 18 4213.69 .48

100.00 12 48 0 2397.28 -29.69

100.00 5 57 13 3991.31 1.66

110.00 14 22 59 2300.07 -33.91

110.00 6 38 42 3861.29 3.28

DIFFERENTIAL C(:RRECTIONS

TDE -.0081 TRA -.1536 TC3 2.0076 OAU .5995

ROE -.49§9 RRA .0600 RE3 .4634 FAU .20972

FDE 1.0085 FRA-3.0255 FC3-9.3419 BSP 6479

60( .4959 BRA .1649 BC3 2.0604 FSP 2446

172.74 356.16 61.69 5 38 32 3613.7 -3.31 166.11

66.87 3.78 90.67 13 31 17 1997.3 -29.47 58.09

155.63 353.39 60.16 T 3 44 3391.3 -2.12 149.11

44.08 3.36 94.64 15 1 20 1700.1 -32.89 34.99

143.65 353.27 36.18 7 43 4 3261.3 .80 137.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1893.9 SGR 751.0 SG3 761.5 ST 82.9 SR 609.6 SS 766.2

RRT .3637 RRF -.6689 RTF -.8312 CRT .1060 CR3 .7441 CST -.3198

SG6 Z028.0 R23 -.1754 R13 -.8474 LSA 918.4 MSA 343.3 SSA 63.2

SG1 1936.5 SG2 602.4 THA 14.10 ELI 609.7 EL2 82.4 ALF 89.16

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.DO LOL 93.24 YL 33.275 GAL

RP 234.35 LAP .21 LOP 222.80 VP 20.876 GAP 3.91 A ZP

RC 205.837 ;L 1.92 GP 6.91ZAL 36.89 ZAP 147.69 ETS

PLANETOCENTRIC CONIC

C3 21.722 VHL 4.661DLA 19.57 RAL 133.08 RAG 6567.9 VEL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT ]NJ LONG

90.00 11 13 21 2894.18 -28.31 88.71

90.00 4 44 44 4218.22 .63 173.00

100.OO 12 46 59 2392.23 -29.88 66.49

100.00 5 53 47 3993.40 2.00 155.86

110.00 14 21 43 2293.85 -33.88 43.73

110.00 S 35 32 3864.54 5.40 143.82

DIFFERENTIAL CCRRECTIONS

TOE -.0023 'IRA -.1460 TC3 1.9879 BAU .3951

ROE -.4923 flRA .OT7G RC3 .4973 FAU .21907

FOE 1.0338 FRA-3.2307 FC3-8.7312 9SP 6427

BOE .4923 6RA .1671 9C3 2.0492 FSP 2579

FLIGHT TIME 192.00 ARRIVAL DATE JUL

DISTANCE 427.365 EARTH TO MARS

6.30 AZL 89.73 MCA 129.56 SMA 190.45 ECC .25130 INC .2708 vl

g0.17 TAL 32.17 TAp 161.72 RCA 142.59 Apo 238.31

167.48 ZAE 168.61ETE 42.92 ZAC 96.68 ETC 255.76

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOt. 93.24 VL

RP 233.98 LAp .18 LOP 223.79 VP

RC 207.938 GL 1.66 GP 7.18 ZAL

PLAN(TOCENTRIC CONIC

33.246 GAL

20.872 GAP 5.45 AZP

36.43 ZAP 146.48 ET$

11.962 PTH 2.13 VHP 5.014 DpA 2.92 RAp 193.58

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

3.14 89.33 12 1 35 2294.2 -28.10

335.54 61.69 3 55 2 3618.2 -3.16

3.14 90.87 13 30 11 1992.2 -29.44

354.78 60.17 7 0 22 3395.4 -1.98

2.90 94.83 14 39 sg 1695.9 -32.84

332.66 36.20 7 39 57 3264.5 .93

5 1965

30.281

V2 23.461

CLP 148.36

ECC 1.3575

INJ 2 LONG

SO.O5

166.37

57.72

149.33

34.67

137.59

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1863.0 Sr_ 769.1 863 799.3 ST 80.4 SR 606.2 SS 783.9

RRT .5872 RRF -.6982 RTF -.8278 CRT .0183 CRS .7394 CST -.3833

Sr_ 2015.5 R23 -.1911 R13 -.8470 LSA 929.4 MSA 347.0 SSA $4.4

SG1 1823.2 SG2 603.1THA 13.13 EL1 606.2 EL2 80.3 ALF 89.86

FLIGHT TIN( 194.00 ARRIVAL DATE JUL 7 19G5

DISTANCE 431.067 EARTH TO MARS

6.33 AZL 89.77 M[A 130.33 SMA 189.93 ECC .24967 1NC .2329 vl 30.281

90.15 TAL 32.53 TAp 163.10 RCA 142.51APO 237.35 V2 23.498

167.56 ZAE 169.24 ETE 48.70 ZAC 97.10 ETC 233.75 ELF 147.17

C3 21.682 VHL 4.636 DLA 19.43 RAL 132.35 RAD 6567.9 VEL 11.961 PTH 2.13 VHp 4.899 DpA 3.23 RAP 193.51 ECC 1.3568

INJ LONG INJ RT ASC ]NJ AZRTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

88.26 2.52 89.59 12 0 54 2288.0 -28.07 79.60

173.29 354.94 61.69 S 51 29 3623.3 -2.99 166.66

66.08 2.51 91.09 13 29 21 1986.6 -29.40 57.30

156.12 354.18 60.18 6 56 58 3400.1 -1.82 149.59

43.39 2.26 95.04 14 58 52 1691.2 -32.79 34.31

144.02 352.08 56.22 7 36 49 3268.3 1.07 137.79

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1942.3 Sr_R 790.0 SG3 839.5 ST 78.6 SR 602.4 SS 800.5

RRT .6064 RRF -.7267 RTF -.8245 CRT -.1351CRS .7336 CST -.484_

_,8 2004.7 R23 -.2080 R13 -.8473 LSA 939.6 MSA 350.7 SSA 63.5

SGI 1911.1SG2 603.6 THA 16.25 ELi $02.5 EL2 77.9 ALF 91.03

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 11 12 46 2888.04 -28.31

90.00 4 41 5 4223.47 .80

100.00 12 46 15 2586.61 -29.87

100.00 3 50 18 4000.14 2.16

110.00 14 20 40 22t) 1.17 -33.83

110.00 6 32 21 3868.34 5.55

DIFFERENTIAL C(:RRECTIONS

TOE .0069 TRA -.1419 TC3 1.9685 BAU .5912

ROE -.4883 RRA .0964 RE3 .5337 FAu .22893

FOE 1.0580 FRA-S.4488 FC3-9.1408 BSP 6290

BDE .4885 6RA .1715 8C3 2.0393 FSP 2709
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 25 1984 FLIGHT TIME 196.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC C(_IC DISTANCE 434.764 EARTH TO MAR 8

RL 147.13 LAL -.00 LOL 93.24 VL 33.219 GAL 6.37 AZL 89.81HCA 131.54 8MA 189.43 ECC .24813 INC .1938 Vl 30.281

RP 233.82 LAP .15 LOP 224.78 VP 20.871 GAP 4.99 AZP 90.13 TAL 32.92 TAp 164.46 RCA 142.43 APO 236.44 VZ 23.538

RC 210.060 GL 1.38 GP 7.47 ZAL 36.01 ZAp 145.24 ETS 167.65 ZAE 169.76 ETE 55.35 ZAC 97.33 [TC 255.75 CLP 145.95

PLANETOCENTRIC CONIC

C3 21.644 VHL 4.652 OLA lg.28 RAL 132.05 RAD 6567.9 VEL 11.95g PTH 2.13 VHp 4.789 DpA 3.60 RAp 193.42 ECC 1.3582

LMCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 12 28 2881.26 -28.32 87.76 1.92 89.84 12 0 29 2281.3 -28.04 79.11

90.00 4 37 22 4229.40 .99 173.62 354.36 61.70 5 47 51 3629.4 -2.80 166.99

100.00 12 45 46 2580.38 -29.87 65.61 1.90 91.33 13 28 46 1980.4 -29.36 56.84

100.00 5 46 45 4005.51 2.34 156.41 353.61 60.19 6 53 30 3305.5 -1.64 149.89

110.00 14 19 52 2285.98 -33.82 42.99 1.63 95.28 14 57 58 1686.0 -32.72 33.92

110.00 G 29 8 3872.67 5.71 144.25 351.52 56.24 7 33 41 3272.7 1.24 138.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0108 TRA -.1451 TC3 1.9320 8AU .5830 8GT 1807.6 8r.,R 813.8 863 879.6 ST 79.4 SR 599.1 SS 818.5

ROE -.4849 RRA .1159 RC3 .3715 FAU .23876 RRT .6250 RRF -.7539 RTF -.8178 CRT -.2029 CRS .7311 CST -.5402

FOE 1.0837 FRA-3.8676 FC3-9.5503 BSP 6299 868 1982.4 R23 -.2261 R13 -.8453 LSA 952.1MSA 353.1 SSA 62.7

BOE .4850 BRA .1857 BC3 2.0148 FSP 2862 SG1 1886.6 $62 608.7 THA 17.61 EL1 599.3 EL2 77.8 ALF 91.57

LAUNCH DATE DEC 25 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC C(:_AIC DISTANCE 438.478 EARTH TO MARS

RL 147.13 LAL -.00 LO(. 93.24 VL 33.193 GAL 6.40 AZL 89.85 HCA 132.53 SMA 188.97 ECC .24668 INC .1536 vl 30.281

RP 233.25 LAp .11 LOP 225.77 VP 20.872 GAP 4.55 AZP 90.10 TAL 33.27 TAp 165.80 RCA 142.36 APO 235.59 V2 23.574

RC 212.144 _ 1.09 GP 7.77 ZAL 35.61 ZAP 143.97 ETS 167.73 ZAE 170.13 ETE 62.84 ZAC 97.57 ETC 255.75 CLp 144.70

PLAMETOCENTRIC CONIC

C3 21.807 VHL 4.648 OLA 19.11 RAL 131.57 RAD 6567.9 VEL 11.958 PTH 2.13 VHP 4.681DpA 3.98 RAp 193.32 ECC 1.3556

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 12 26 2873.83 -28.32 87.22 1.34 90.11 12 0 20 2273.8 -28.00 78.57

90.00 4 33 34 4236.01 1.20 173.99 353.81 61.71 5 44 10 3636.0 -2.59 167.36

100.00 12 45 33 2573.57 -29.85 65.11 1.31 91.60 13 28 26 1973.6 -29.31 56.34

100.00 3 43 9 4011.31 2.55 156.74 353.06 60.21 6 50 0 3411.5 -1.44 150.22

110.00 14 19 17 2280.31 -33.79 42.55 1.02 95.53 14 57 17 1680.3 -32.65 33.49

110.00 6 25 54 3877.53 5.90 144.50 350.98 56.27 7 30 32 3277.5 1.42 138.27

DIFFERENTIAL C._RECTION$ MID-GOURSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0199 TRA -.1469 TC3 1.8979 BAu .5761 $GT 1775.0 8GR 840.8 863 921.9 ST 81.9 8R 595.3 SS 834.7

ROE -.4808 RRA .1369 RC3 .8121 FAU .24913 RRT .6402 RRF -.7798 RTF -.8113 CRT -.3422 CRS .7270 CST -.6291

FDE 1.1042 FRA-3.8998 FC3-9.9820 8SP 6191 9GB 1964.1 R23 -.2453 R13 -.8444 LSA 963.1MSA 355.6 SSA 61.9

BO[ .4812 BRA .2008 BC3 1.9942 FSP 3007 SG1 1865.4 862 614.6 THA 19.01 EL1 596.0 EL2 78.9 ALF 92.74

LAUNCH DATE DEC 25 1864 FLIGHT TIME 200.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC DISTANCE 442.206 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 53.169 GAL 6.43 AZL 89.89 HCA 133.53 SMA 188.54 ECC .24531 INC .1112 vl 30.281

RP 232.88 LAP .08 LOAP 228.77 VP 20.877 GAP 4.11 AZp 90.08 TAL 53.60 TAp 167.12 RCA 142.29 Apo 234.79 V2 23.812

RC 214.210 GL .79 GP 8.08 ZAL 35.24 ZAP 142.66 ETS 167.82 2AE 170.33 ETE 71.04 ZAC 97.81ETC 255.74 CLP 143.42

PLANE TOCEMTRIC CONIC

CS 21.572 VHL 4.645 OLA 18.92 RAL 131.12 RAD 6567.9 VEL 11.956 PTH 2.13 VHp 4.578 OpA 4.38 RAp 193.19 ECC 1.3550

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 12 40 2863.76 -28.31 96.63 .77 90.40 12 0 28 2265.8 -27.96 77.98

90.00 4 29 42 4243.29 1.44 174.40 353.27 61.72 5 40 26 3643.3 -2.36 167.77

lOD.O0 12 45 35 2566.13 -29.84 64.56 .74 91.89 13 28 21 1966.2 -29.26 55.80

100.00 5 38 28 4018.13 2.77 137.10 352.53 60.22 6 46 27 3418.1 -1.21 150.58

110.00 14 18 55 2274.13 -33.74 42.07 .43 93.81 14 56 49 1674.1 -32.37 33.03

110.00 6 22 38 3882.92 8.10 144.79 350.47 56.30 7 27 21 3282.9 1.63 138.55

DIFFERENT |AL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0282 TRA -.1831 TC3 1.8360 BAU .3676 8GT 1735.9 8GR 871.2 SG3 965.2 ST 86.4 SR 591.6 SS 851.0

ROE -.4767 RRA .1590 RC3 .6331FAU .23973 RRT .6528 RRF -.8041RTF -.8028 CRT -.4344 CRS .7239 CST -.7000

FOE 1.1239 FRA-4.1383 FC-10.4239 8SP 6112 SGB 1942.3 R23 -.2653 R13 -.8430 LSA 974.7 MSA 357.5 SSA 81.2

BDE .4775 BRA .2207 8C3 1.9682 FSP 3163 SGI 1839.7 SG2 622.8 THA 20.61 EL1 592.9 EL2 76.8 ALF 95.86

LAL_CH DATE DEC 25 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUL 15 1965

HELIOCEMTR|C CONIC DISTANCE 443.949 EARTH TO MARS

RL 147.15 LAL -.00 LOL 93.24 VL 33.146 GAL 6.46 AZL 89.93 HCA 134.33 SMA 188.13 ECC .24402 INC .0678 vl 30.281

RP 232.51 LAP .05 LOP 227.77 VP 20.684 GAP 3.68 AZP 90.05 TAL 33.90 TAp 168.43 RCA 142.22 Apo 234.04 V2 25.650

RC 216.258 GL .49 GP 8.41 ZAL 34.89 ZAP 141.32 ETS 167.91ZAE 170.32 ETE 79.65 ZAC 98.05 ETC 255.74 CLP 142.10

PLAMETOCENTRIC CONIC

C3 21.537 VHL 4.6410LA 18.71RAL 130.68 RAO 6567.9 VEL 11.933 PTH 2_13 VHp 4.479 OpA 4.81 RAP 193.04 ECC 1.3544

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 11 13 10 2857.02 -28.31 85.99 .22 90.73 12 0 47 2257.0 -27.91 77.35

90.00 4 25 45 4251.23 1.69 174.84 332.76 61.73 5 36 36 3651.2 -2.10 168.21

100.00 12 45 52 2558.12 -29.82 63.96 .18 92.20 13 26 30 1958.1 -29.20 55.21

100.00 5 35 45 4023.38 3.01 157.50 352.03 60.23 6 42 50 3425.4 -.97 150.98

llO.OO 14 18 46 2267.43 -33.70 45.55 359.85 96.12 14 36 34 1667.4 -32.48 32.53

110.00 6 19 20 3888.83 6.32 145.10 349.98 56.34 7 24 8 3288.8 1.86 138.86

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TDE .0383 TRA -.1618 TC3 1.8093 BAU .5587 SGT 1693.2 SGR 905.3 SG3 1010.0 ST 93.7 SR 587.6 88 868.1

ROE -.4722 RRA .1825 RC3 .7009 FAU .27068 RRT .6620 RRF -.8267 RTF -.7926 CRT -.5645 CR8 .7205 CST -.7616

FOE 1.1383 FRA-4.3859 FC-10.8810 BSP 6013 SGB 1920.0 R23 -.2859 R13 -.8419 LSA 985.6 MSA 359.2 SSA 60.5

BDE .4737 BRA .2439 BC3 1.9403 FSP 3321 861 1812.3 SG2 633.9 TMA 22.37 ELI 590.0 EL2 77.0 ALF 95.23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-- 1, 1964)
i

LAUNCH OAYE DEC 25 1964

HELIOCENTRIC CC_IiC

RL 147.13 LAL -.00

RP 232.14 LAp .02

RC 218.287 GL .17

PLANI[TOCENTRIC CONIC

C3 21.501VML 4.63T

LNCH AZMTH LMCH TIME

90.00 11 13 56

90.00 4 21 43

100.00 12 46 24

100.00 S 31 37

110.00 14 16 31

110.00 6 13 59

FLIGHT TIME 204.00 ARRIVAL DATE JUL 17 1965

DISTANCE 449.707 EARTH TO MARS

LOL 93.24 VL 33.124 GAL 8.48 AZL 89.98 HCA 135.53 SNA 187.75 ECC .24281 INC .0198 vl 30.281

LOP 228.78 Vp 20.893 GAP 3.26 AZF 90.02 TAL 34.19 TAp 169.72 RCA 142.16 APO 233.33 V2 23.689

GP 8.76 ZAL 34.57 ZAP 139.94 ETS 169.00 ZAE 170.08 ETE 88.31 ZAC 98.32 ETC 255.74 CLP 140.75

OLA 18.48 RAL 130.27 RAD 6567.9 VEL 11.953 pTH 2.13 VHp 4.384 DpA 5.27 RAp 192.88 ECC 1.3539

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

2847.62 -28.30 85.30 359,69 91.07 12 1 24 2247.6 -27.85 76.67

4239.67 1.97 175.32 352.27 61.75 S 32 43 3659.9 -1.82 168.69

2349.47 -29.79 63.32 339.63 92.54 13 28 53 1949.S -29.12 54.58

4033.25 3.28 157.94 351.54 60.27 6 39 10 3433.2 -.70 151.41

2260.20 -33.64 40.99 359.28 96.44 14 56 31 1660.2 -32.39 31.99

3893.28 6.37 145.44 349.51 36.38 7 20 54 3295.3 2.10 139.20

DIFFEREN11AL CORRECTIONS MIO-COUR�( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .0464 TRA -.1744 TC3 1.7566 BAU .5490 SGT 1648.0 S_ 943.2 SG3 1055.8 ST 103.0 SR 583.7 9S 881.1

ROE -.4673 RRA .2073 RC3 .7494 FAU .28187 RRT .6674 RRF -.8473 RTF -.779g CRT -.6497 CR$ .7183 CST -.8065

FOE 1.1515 FRA-4.GSg7 FC-11.3490 BSP 5914 SGB 1897.1 R23 -.3065 R13 -.8409 LSA 997.2 NSA 360.2 SSA 59.8

BOE .4701 mIRA .2709 BC3 1.9098 FSP 3486 SG1 1782.8 SG2 848.5 THA 24.36 EL1 587.6 EL2 77.8 ALF 96.66

LAUNCH DATE DEC 25 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC DISTANCE 453.478

RL 147.13 LAL -.00 LOL 93.24 VL 33.104 GAL 6.50 AZL 90.02 HCA 136.54 SMA

RP 231.76 LAp -.OZ LOP 229.78 VP 20.903 GAP 2.84 AZP 69.98 TAL 34.45 TAp

EARTH TO MARS

187.39 ECC .24168 INC .0242 Vl 30.281

171.00 RCA 142.10 APO 232.67 V2 23.728

RC 220.299 04. -.17 GP 9.12 ZAL 34.28 zaP 138.53 ET$ 168.10 ZA( 169.61 ETE 96.60 ZAC 98.59 ETC 255.74 CLP 139.37

PLAN[TOCENTRIC CONIC

C3 21.466 VHL 4.633 DLA 18.23 RAL 129.89 RAD 6567.9 VEL 11.952 PTH 2.13 VHP 4.292 DpA 5.75 RAp 192.69 ECC 4.3533

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 11 14 57 2837.53 -28.28 84.57 359.16 91.44 12 2 15 2237.5 -27.78 73.94

90.00 4 17 36 4269.16 2.27 173.84 351.79 61.77 3 28 45 3669.2 -1.52 169.21

100.00 12 47 10 E540.17 -29.76 62.63 359.10 92.90 13 29 30 1940.2 -29.04 53.90

lO0.O0 S 28 5 4041.75 3.57 158.40 351.07 60.30 6 33 26 3441.7 -.41 151.88

110.00 14 19 9 2252.41 -33.38 40.39 358.72 96.79 14 36 41 1652.4 -32.28 31.40

110.00 6 12 35 3902.27 6.83 145.81 349.06 56.42 7 17 38 3302.3 2.37 139.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .0600 TRA -.1897 TC3 1.6086 OAU .5389 _i_T 1595.0 SGR 985.1 SG3 1102.9 ST 115.0 SR 579.6 SS 895.3

ROE -.4623 RRA .2337 RCS .8009 FAu .29329 RRT .6685 RRF -.8663 RTF -.7647 CRT -.7224 CRS .7159 CST -.8381

FOE 1.1588 FRA-4.9023 FC-11.8288 BSP 5798 SGIB 1874.7 R23 -.3262 R13 -.8406 LSA 1006.4 MSA 361.0 SSA 59.1

BOE .4664 BRA .3010 BE3 1.8779 FSP 3653 SGI 1752.0 SG2 866.9 THA 26.58 EL1 585.7 ELI 78.7 ALF 98.31

LAUNCH DATE DEC 25 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC

RL 14T.13 LAL -.00

RP 231.38 LAP -.05

RC 222.292 GL -.51

PLANI[TOCENTR|C CONIC

C3 21.430 VHL 4.629

LNCM AZMTH LNCH TIME

90.00 11 18 14

90.00 4 13 23

100.00 12 48 12

!00.00 5 24 7

110.00 14 19 39

110.00 6 8 9

DISTANCE 457.263 EARTH TO MARS

LOL 93.24 VL 33.094 GAL 6.52 AZL 90.07 HCA 137.55 SMA 187.05 ECC .24058 INC .0713 Vl 30.281

LOP 230.79 VP 20.920 GAP 2.44 AZP 89.95 TAL 34.70 TAp 172.25 RCA 142.05 APO 232.05 V2 23.768

GP 9.50 ZAL 34.01 ZAp 137.09 ETS 169.20 ZAE 168.92 ETE 104.24 ZAC 98.88 ETC 255.74 CLP 137.95

OLA 17.97 RAL 129.52 RAD 6567.9 VEL 11.950 pTH 2.13 VHp 4.205 DpA 6.27 RAp 192.48 ECC 1.3527

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2826.75 -28.26 83.78 358.65 91.83 12 3 21 2226.7 -27.71 75.16

4279.14 2.59 176.40 351.34 61.79 5 24 42 3679.1 -1.20 169.77

2530.22 -29.73 61.8g 358.58 93.29 13 30 22 1930.2 -28.96 53.17

4030.90 3.87 158.91 350.62 60.34 6 31 38 3450.9 -.10 152.38

2244.06 -33.51 39.73 358.17 97.17 14 $7 3 1644.1 -32.16 30.78

3909.82 7.11 146.21 348.62 56.48 7 14 19 3309.8 2.66 139.96

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0720 11RA -.2094 TC3 1.6337 DAU .5283 $GT 1339.5 SGR 1031.2 SG3 1150.7 ST 129.1 SR 575.5 SS 908.8

ROE -.487_ RRA .2616 RC3 .8355 FAU .30491 RRT .6645 RRF -.8837 RTF -.7458 CRT -.7762 CRS .7143 CST -.8592

FOE 1.1624 FRA-S.1689 FC-12.3178 DSP 5690 SGB 1853.0 RE3 -.3443 RI3 -.8411 LSA 1019.7 MSA 361.4 SSA 58.5

BOE .4628 BRA .3351 BE3 1.8441FSP 3826 SG1 1719.7 St,2 689.9 TMA 29.11 EL1 584.3 EL2 80.2 ALF 100.07

LAUNCH DATE DEC 25 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUL 23 1963

HELIOCENTRIC rd=lilC DISTANCE 461.061 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 93.24 VL 33.066 GAL 6.$4 AZL 90.12 HCA 138.57 SMA 186.74 ECC .23955 INC .1225 V1 50.281

RIP 231.01 LAp -.08 LOP 231.81VP 20.936 GAP 2.04 AZP 89.91 TAL 34.93 TAp 173.49 RCA 142.01 APO 231.47 V2 23.807

RC 224.266 GL -.87 GP 9.90 ZAL 33.77 ZAP 135.61ETS 168.31ZA( 168.03 ETE 111.06 ZAC 99.17 ETC 255.74 CLP 136.50

PLAN(TOC(NTRIC C_NIC

C3 21.895 _ 4.623 DLA 17.68 RAL 129.17 RAD 6567.9 V(L 11.949 PTH 2.13 VHp 4.121DpA 6.81 RAp 192.26 ECC 1.$521

LNCH AZMTH LNCH TIME L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 17 47 2813.24 -28.23 82.94 358.15 92.25 12 4"'41_ 2215.2 -27.62 74.32

90.00 4 9 5 4289.82 2.93 176.99 350.90 61.82 5 20 34 3689.8 -.86 170.36

100.00 12 49 28 2519.59 -29.68 61.10 358.06 93.70 13 31 27 1919.6 -28.86 52.40

100.00 S 20 S 4060.70 4.21 159.43 350.19 60.38 6 27 45 3460.7 .23 152.92

110.00 14 20 23 2235.12 -33.43 39.06 357.63 97.57 14 57 38 1635.1 -32.03 30.12

110.00 6 3 39 3917.94 7.42 146.64 346.21 56.54 7 10 57 3317.9 2.97 140.38

DIFFERENT|AL Ca|RECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0891 311A -.2323 TC3 1.5634 BAu .5179 SGT 1481.2 Sr, AR I081.8 SG3 1199.5 ST 145.6 SR 571.0 59 921.0

RDE -.4313 RRA .2613 RC3 .6136 FAU .31677 RRT .6547 RRF -.8991RTF -.7227 CRT -.8193 CRS .7122 CST -.8711

FDE 1.1577 FRA-5.4433 FC-12.6186 BSP 5574 _ 1834.1 R23 -.3392 R13 -.8431 LSA 1030.2 MSA 361.8 $3A 57.9

• 4593 BRA .3726 BC3 1.8109 FSP 3998 SG1 1689.0 SG2 7|7.5 THA 32.00 EL1 583.6 EL2 81.7 ALF 102.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC C_I1C DISTANCE 464.872

RL 147.13 LAL -.00 LOL 93.24 VL 33.050 GAL 6.55 AZL 90.18 HCA

RP 230.62 LAP -.11 LOP 232.83 VP 20.955 GAP 1.65 AZP 8g.87 TAL

RC 226.222 GL -1.25 GP 10.52 ZAL 33.58 ZAp 134.09 ETS 168.43 ZAE

PLANETOCENTRIC CONIC

CS 21.356 VHL 4.6210LA 17.37 RAL 128.84 RAD 6567.9 VEL 11.947 PTN

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 11 19 35 2802.99 -28.20

90.00 4 4 39 4301.21 3.30

100.00 12 50 58 2508.25 -29.63

100.00 5 15 57 4071.19 4.56

110.00 14 21 20 2225.55 -33.55

110.00 8 2 5 3826.65 7.74

DIFFERENTIAL CORRECTIONS

TOE .0980 TRA -.2594 TC3 1.4854 BAU .5073

ROE -.44§1RRA .3227 RC3 .9750 FAU .32864

FDE 1.1500 FRA-5.7214 FC-13.3228 BSP 5478

BDE .4538 BRA .4140 BC3 1.7768 FSP 4177

EARTH TO MARS

139.58 SMA 186.45 ECC .23859 INC .1757 vt 30.281

35.14 TAp 174.72 RCA 141.96 APO 230.93 V2 23.847

166.96 (TE 117.01 ZAC 99.48 ETC 255.74 CLP 135.01

2.13 VHp 4.041DpA 7.39 RAp 192.01ECC 1.3515

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.04 357.65 92.70 12 6 18 2203.0 -27.53 73.44

177.63 350.47 61.86 5 16 21 3701.2 -.49 171.00

60.26 357.56 94.14 13 32 47 1908.2 -28.74 51.57

160.03 349.78 60.43 6 23 48 3471.2 .59 153.49

38.33 357.09 97.99 14 58 25 1625.6 -31.88 29.41

147.10 347.82 56.80 7 7 31 3326.6 3.30 140.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1418.8 SGR 1136.8 SGS 1248.8 ST 163.3 SR 566.7 SS 833.1

RRT .6378 RRF -.9128 RTF -.6938 CRT -.8498 CRS .7114 CST -.8785

SGB 1818.1 R23 -.3692 R13 -.8473 LSA 1041.3 MSA 361.6 SSA 57.2

SG1 1656.1 SG2 750.1 THA 35.35 ELI 583.8 EL2 83.6 ALF 104.06

LAUNCH DATE DEC 25 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC C_IC DISTANCE 468.696 EARTH TO MARS

RL 147.13 LAL -.OO LOL 93.24 VL 33.034 GAL 6.57 AZL 90.23 HCA 140.60 SMA 186.17 ECC .23767 INC .2318 vl 30.281

RP 230.24 LAP -.15 LOP 233.83 VP 20.976 GAP 1.27 AZP 89.82 TAL 35.32 TAp 175.93 RCA 141.93 Apo 230.42 V2 23.887

RC 228.159 GL -1.65 GP 10.76 ZAL 33.37 ZAP 132.54 ETS 168.55 ZAE 165.74 ETE 122.14 ZAC 99.80 ETC 255.74 CLP 133.48

PLANETOCENTRIC CONIC

C3 21.317 VHL 4.617 DLA 17.04 RAL 128.53 RAD 6567.9 VEL 11.946 PTH 2.13 VHp 5.965 DpA 8.00 RAp 191.74 ECC 1.3508

LNCH AZt4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 21 38 2789.98 -28.15 81.09 557.16 93.18 12 8 8 2190.0 -27.42 72.50

90.00 4 0 7 4313.$5 3.69 178.31 350.07 61.90 5 12 1 3713.3 -.10 171.68

100.00 12 52 44 2496.18 -29.57 59.37 357.05 94.60 13 34 20 1896.2 -28.62 50.70

100.00 3 11 42 4082.38 4.93 160.64 349.38 60.48 6 19 45 3482.4 .96 154.11

110.00 14 22 30 2213.$5 -33.25 37.55 356.56 98.44 14 59 25 1615.4 -31.72 28.66

110.00 5 58 28 $935.97 8.09 147.60 347.44 56.68 7 4 Z 3336.0 3.65 141.33

DIFFERENTIAL _RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1117 TRA -.2907 TC5 1.4005 BAU .4971 SGT 1334.2 SGR 1196.3 SG3 1298.1 ST 183.1SR 562.1SS 943.9

RDE -.4384 RRA .3558 RC3 1.0395 FAU .34051 RRT .6123 RRF -.9249 RTF -.6576 CRT -.8741CRS .7109 CST -.8818

FOE 1.1349 FRA-6.O01O FC-13.8291 BSP 5399 SGB 1807.0 R23 -.3722 R13 -.8546 LSA 1052.1 MSA 361.3 SSA 56. 5

BDE .4524 BRA .4595 BC3 1.7443 FSP 4361 SO1 1626.3 SG2 787.6 THA 39.26 EL1 585.0 EL2 85.5 ALF 106.25

LAUNCH DATE DEC'25 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CONIC DISTANCE 472.551 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 35.019 GAL 6.58 AZL 90.29 HCA 141.63 SMA 185.92 ECC .23681 INC .2903 vl 30.281

RP 229.66 LAP -.18 LOP 234.87 VP 20.998 GAP .88 AZP 89.77 TAL 35.49 TAp 177.12 RCA 141.89 APO 229.95 V2 23.927

RC 230.076 GL -2,06 GP 11.22 ZAL 33.20 ZAp 150.95 ETS 188.69 ZAE 164.39 ETE 126.53 ZAC 100.13 ETC 255.75 CLP 131.93

PLANETOCENTRIC CONIC

C3 21.277 VHL 4.613 DLA 16.68 RAL 128.24 RAO 6587.9 VEL 11.944 PTH 2.13 VHp 5.894 DpA 8.64 RAp 191.46 ECC 1.3502

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 23 57 2776.16 -28.10 $0.09 356.68 93.68 12 10 13 2176.2 -27.29 71.51

90.00 5 55 28 4526.26 4.10 179.03 349.67 61.96 5 7 34 3726.3 .32 172.40

100.00 12 54 45 2483.35 -29.49 58.43 356.56 95.09 13 36 8 1883.4 -28.48 49.77

100.00 5 7 22 4094.30 5.$3 161.30 349.00 60.54 6 15 56 3494.3 1.37 154.76

110.00 14 23 55 2204.47 -33.14 36.72 356.03 98.92 15 O 37 1604.5 -31.55 27.86

110.00 5 54 42 3945.94 8.47 148.13 347.08 56.76 7 0 28 3345.9 4.03 141.85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1262 TRA -.3256 TC5 1.$097 BAU .4881 SGT 1289.5 SGR 1260.9 SG3 1347.9 ST 204.8 SR 557.3 SS 954.0

ROE -.4309 RRA .5911RC5 1.1087 FAU .35245 RRT .5768 RRF -.9556 RTF -.6128 CRT -.8944 CRS .7104 CST -.8811

FOE 1.1106 FRA-6.2660 FC-14.3411 BSP 5325 SGB 1803.5 R23 -.3647 R13 -.86&Z LSA 1062.6 MSA 361.1 SSA 55.8

802 .4490 8RA .5089 BC3 1.7160 FSP 4537 SGI 1601.5 SG2 829.3 THA 43.89 EL1 587.4 ELI 86.9 ALF 108.62

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 218.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC C_IC

RL 147.13 LAL -.00

RP 229.47 LAP -.21

RC 231.975 GL -2.50

PLANETOCENTRIC CONIC

C3 21.236 VHL 4.608

LNCH AZMTN LNCH TIME

90.00 11 26 32

90.00 3 50 40

100.00 12 57 0

100.00 5 2 52

110.00 14 25 29

110.00 5 50 53

DIFFERENTIAL C_RRECTIONS

TOE .1402 TRA -.5658

ROE -.4228 RRA .4283

FOE 1.0781FRA-6.5705

80( .4454 BRA .5631

DISTANCE 476.379 EARTH TO MARS

LOL 93.24 VL $3.005 GAL 6.58 AZL 90.35 HCA 142.65 SMA 185.69 ECC .23599 INC .3510 vt 30.281

LOP 235.90 VP 21.023 GAp .53 AZP 89.72 TAL 35.64 TAp 178.30 RCA 141.87 APO 229.50 V2 25.968

GP 11.71 ZAL 33.07 ZAp 129.33 ETS 168.84 ZAE 162.93 ETE 150.30 ZAC 100.48 (TC 255.75 CLP 130.33

OLA 16.30 RAL 127.96 RAD 6567.9 VEL 11.942 PTH 2.13 VHp 3.828 DpA 9.31 RAP 191.16 ECC 1.3495

L-I TIME INJ LAT INJ L.CNG 1NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2761.50 -28.03 79.02 $56.20 94.21 12 12 33 2161.5 -27.15 70.46

4339.98 4.54 179.80 349.30 62.02 5 3 O 3740.0 .76 173.16

2469.72 -29.41 57.42 356.06 95.62 13 38 10 1869.7 -28.32 48.79

4107.00 5.76 162.01 348.63 60.62 6 11 19 3507.0 1.80 155.46

2192.89 -33.01 35.84 355.51 99.43 15 2 2 1592.9 -31.36 27.01

3956.60 8.86 148.70 346.73 56.85 6 56 49 3356.6 4.44 142.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 1.2105 BAU .4802 SGT 1224.5 SGR 1330.4 SG3 1397.5 ST 227.4 SR 552.3 SS 963.0

RC3 1.1816 FAU .36431 RRT .5282 RRF -.9449 RTF -.§557 CRT -.9093 CRS .7104 CST -.8798

FC-14.8524 BSP 5296 SG8 1808.2 R23 -.3431 R13 -.8829 LSA 1072.8 MSA 360.8 SSA 55.1

BC3 1.6916 FSP 4716 SGI 1583.0 SG2 873.8 THA 49.47 ELI 590.7 ELI 88.5 ALF 111.02
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JPLTM 33-tOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 25 1964 FLIGHT T|ME 220.00 ARRIVAL DATE AUG Z 1965

DISTANCE 480.238 EARTH

6.59 AZL 90.42 HCA 143.69 SMA 185.47 ECC .23521 INC

HELIOCEMTRIC CGI41C

RL 147.15 LAL -.00 LOL 93.24 VL 32.993 GAL

RP 229.09 LAP -.25 LOP 236.93 yp 21.049 SAp .17 kip 88.66 TAb 35.77 TAp I79.46 RCA 141.84 APO 229.09

RE 233.848 ;L -2.96 GP 12.22 ZAL 32.95 ZAp 127.67 ETS 169.00 ZN[ 161.36 ETE 133.53 ZAC 100.85 ETC 255.76

PLANETOCENTRIC CONIC

CS 21.193 VHL 4.604 OLA 15.89 RAL 127.70 RAD 656?.9 VEL 11.940 PTH Z.lZ VHp 3.763 DpA 10.02 RAp 190.94

LNCH AZIATH LNCH T|tdR. L-I TI_E IN_ LAT INJ LONG INJ RT A$C INJ kZ14TH INJ lINE PO CST 11M

90.00 11 29 22 2745.97 -27.95 77.89 355.72 94.77 12 15 8 2146.0

90.00 3 45 43 4354.56 5.01 190.62 349.94 62.09 4 58 17 3754.6

100.00 12 39 31 2455.25 -29.31 56.36 355.57 96.17 13 40 27 1855.3

100.00 4 59 15 4120.51 6.21 162.76 349.Z9 60.70 6 6 55 3520.5

110.00 14 27 19 2180.55 -32.87 $4.91 354.98 99.97 15 3 40 1580.6

110.00 5 46 56 3967.98 9.29 149.31 346.40 56.95 6 55 4 3368.0

01FFEREMTIAL C_RIECT|ONS M|D-COQRSlE [_1_CU110M ACCURACY

TOE .154G TRA -.4098 TC$ 1.1042 BAU .A744 SGT 1162.6 SGR 1404,9 SG3 1446.4

ROE -.4138 lIRA .4678 RE3 1.2564 FAU .37595 RRT .4641 _ o.9530 RTF -.4942

FOE 1.03G9 FRA-6.8537 FC-15.3573 BSP 5306 Sr_ 1a23.6 RZ3 -.30Z9 R13 -.9048

BIDE .4417 BRA .6217 BE3 1.6742 FS@ 4895 St,el 1575.5 SG2 918,4 THA 56.15

TO MARS

.4154 Vl 30.281

VZ 24.009

CLP 128.70

ECC 1.5488

INJ 2 LAT INJ 2 LONG

-26.99 69.35

1.23 173.97

-28.14 47.75

2.26 156.20

-31.14 26.11

4.87 143.00

ORBll DEIERMINATION ACCURACY

ST 251.5 SIR 547.2 SS 971.2

CRT -.9222 CRS .7111CST -.8766

LSA 1063.0 MSA 360.5 SSA 54.3

EL1 595.5 EL2 89.4 ALF 113.53

LAUNCH DATE DEC 25 1964 FLIGHT TIRE 222.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC

RL 147.15 LAL -.00 LOt. 93.24 VL

RP 228.70 LAP -.28 LOP 237.96 VP

RC 235_705 rwL -3.45 GP 12.76 ZAL

pLAN[7OCENTRIC CONIC

C3 21.151 VHt. 4.599

LNCH AZ14TH LNCH 7114[

90.00 11 32 30

90.00 3 40 3tS

100.00 13 2 18

100.00 4 33

110.00 14 251 23

110.00 5 42 53

DIFFERENTIAL C_ItltlECT]ON9

TDE .1995 TNA -.4580 TC5 .9915 BAU .4714

ROE -.4039 RRA .50!)4 RC3 1.3400 FAu .$0746

FOE .9917 FRA-7.1378 FC-15.8803 05P 5354

BiDE .4377 BRA .6850 0C3 1.6970 FSP 5064

DISTANCE 484.109 EARTH TO MARS

32.981 GAL 6.59 AZL 90.48 HCA 144.72 S44A 185.26 ECC .23449 INC .4831 vl 30.281

21._77 GAP -.18 AZP 80.61 TAL 35.68 TAP 180.60 RCA 141.82 AI_O 228.70 V2 _4.049

32,87 ZAP 125.98 ETS 165.I7 ZN[ 159.71 ETE 136.32 ZAC 101.23 ETC 255.76 CLP 127.04

DLA 15.45 RAt. 127.45 R&D 6587.9 _I[L 11.939 PTH 2.12 VHp 3.704 DpA 10.77 RAp 190.31ECC 1.3481

L-1 TIME INJ LAT lNJ I,_G INJ RT ASC INJ AZMTH INJ T1ME PO CST TIM INJ 2 LAT INJ 2 LONG

2729.52 -27.85 79.70 355.24 95.36 12 17 59 2129.5 -26.81 68.16

4370.05 5.50 181.49 348.59 62.18 4 53 26 3770.0 1.73 174.84

2439.90 -29.19 55.23 355,06 96.75 13 42 58 1839.9 °27.95 46.65

4134.90 9.88 183.56 347.94 GO.OO 6 2 23 3534.9 2.74 156.99

2167.42 -32.71 33.92 354.45 100.53 15 5 31 1567.4 -30.91 25.16

3980.14 9.74 149.98 346.09 57.07 6 49 13 _380,1 5.33 143.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1107.8 SM 1485.1SG3 1495.1 9T 277.3 _ 541.5 SS 9?8.3

RRT .3818 W -.9600 RTF -.3957 CRT -.9341CRS .7115 CST -.8703

$T_ 1652.8 925 -.2420 R13 -.9295 LSA 1092.7 MSA 360.9 9SA 53.5

S_1 1585.0 SI;2 959.1 THA 63.96 EL1 601.8 ELZ 89.1ALF 116.18

LAUNCH OATE DEE 25 1964 FL|SHT TIME 224.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.DO LOt. 93.24 VL

RP 228.3I LAP -.31 LOP 239.00 VP

RC 237.537 GL -3.96 GP 1_.32 ZAL

PLANETOC(NTRIC CONIC

C3 21.106 VHL 4.594

LNCH AZNTH LMCH TIM(

90.00 11 35 54

90.00 3 35 16

100.00 13 5 21

100.00 4 48 $2

110.00 14 31 42

110.00 5 $6 41

DIFFERENTIAL CORRECTIONS

TOE .1837 TRA -.5513 TC3 .6703 8AU .4713

ROE -.3924 RRA .5553 RE3 1.4255 FAU .39850

FOE .9179 FRA-7.4143 FC-19.3448 BSP 5476

SO( .4333 lIRA .7533 BE3 1.6702 FSP 5237

DISTANCE 487.99I

32,9T0 GAb 6,59 AZL 90.55 HCA

21,107 GAP -.53 AZP 89.54 TAL

32.82 ZAP 124.26 ETS 189.37 ZAE

EARTH TO MARS

145.76 SMA 185.08 ECC .25378 [NC .5550 VI 30.261

35.98 TAp I81.73 RCA 141.82 Apo 228.34 V2 24.090

157.98 ETE 138.74 ZAC 101.64 ETC 255.77 CLP 125.35

OLA 14.97 RAL 127.21RAD 6587.,9 VEL 11.937 pTH 2.I2 VHp 3.649 DpA 11.55 RAp 190.16 EEC 1.3474

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2712.08 -27.73 75.43 354.76 95.98 12 2I 6 2112.I -26.61 86.95

4396.50 6.02 182.42 348.26 62.26 A 46 25 3766.5 2.26 1T5.76

2423.60 -29.05 54.04 354.58 97.36 13 45 45 1823.6 -27.73 45.49

4150.21 7.19 164.41 347.62 60.91 5 57 42 3550.2 3.26 I57.83

2153.45 -32.53 32.87 353.92 101.13 15 7 35 I553.5 -30.65 24.15

3993.13 10.22 150.66 345.79 57.20 6 45 14 3393.1 5.82 144.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1061.9 $GR 1570.1 SG3 1541.9 ST 305.7 SR 535.7 SS 984.6

RRT .ZT83RRF -._60 RTF -.2865 CRT -.9439 CR$ .7130 CST -.8562

S_ 1885.5 R23 -.1839 R13 -.9522 LSA 1102.6 MSA 361.2 SSA 52.5

SG! 1915.7 SG2 991.2 THA 72.63 EL1 609.5 ELZ 88.1 ALF 118.61

LAUNCH DATE DEC 25 1984 FLIGHT TIME 228.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC C(_AIC

RL 147.13 LAL -.00

RP 227.92 LAP -.35

MC 239.350 GL -4.50

PL ANE TOCENTR I C CON|C

C3 21. 094 VIAL 4.590

LNCH AZ14TH LNCH T|M( L-I TIN( IRJ LAT

90.00 11 39 38 2693.60 -27.59

90.00 3 29 46 4404.00 6.39

100.00 13 8 41 24_.30 -28.90

100.00 4 43 24 4196.53 7.73

110.00 14 34 15 2158.58 -32.33

110.00 5 34 20 4007.02 10.73

DIFFERENTIAL CORRECTIONS

TDE .19G9 TRA -.5894 TC3 .7406 BAU .4749

ROE -.3902 _RA .5_7 RC3 1.3131 FAU .40896

FOE .8444 FRA-7.6854 FC-18.8079 BSP 5684

BOE .4261 BRA .8269 8C3 1.6864 FSP 5403

DISTANCE 491.884

LOL 93.24 _ 32.960 GAL 6.38 AZL 99.63 HC_

LOP 240.04 VP 21.138 GAP -.87 AZP 69.47 TAL

GP 13.91 ZAL 32.79 ZAP 122.51 ETS 169.58 ZA(

EARTH TO MARS

146.69 S44A 184.90 ECC .23311 1HE .6306 Vt 30.261

36.05 TAp 192.85 RCA 145.80 APO 228.01 V2 24.132

156.18 ET( 140.85 ZAC 102.07 (TC 255.78 CLP 123.62

DLA 14.47 RAt. lZ6.98 RAD 6567.9 VI[L 11.935 pTH 2.12 VHp 3.598 OpA 12.37 RAP 169.80 ECC 1.3467

INJ L_NG INJ RT ASC INJ AZMTH INJ TIM(

74.10 354.27 96.64 12 24 30

183.41 347.94 62.40 4 43 12

52.78 354.08 98.01 13 48 47

165.32 34T.32 61.04 5 52 51

31.75 355.39 101.76 15 9 53

151.A1 345.51 57.35 6 41 7

NID-COUR|ME EXECUTION ACCURACY

SGT 1030.2 SGR 1680.5 SG3 1586.6

RRT .152T IU_ -.8712 RTF -.1362

1954.1 R23 -.0801 Rt3 -.9679

$61 1672.3 SG2 1011.0 THA 81.44

_) CST TIN INJ 2 LAT INJ 2 LONG

2093.6 -26.38 65.64

3604.0 2.83 176.73

1806.3 -27.49 44.26

3566.5 3.81 158.73

1538.6 -30.$7 23.08

3407.0 6.35 145.06

ORBIT DET1ERNINATION ACCURACY

8T 330.6 SR 529.9 SS 990.9

CRT -.9325 CRS .T156 CST -.8560

LSA 1112.9 NSA 361.7 SSA 51.4

EL1 618.6 EL2 86.3 ALF 121.40

2451



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 228.00 ARRIVAL DATE AUG lO 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 227.53 LAP -.38

RC 241.142 GL -5,08

PLANETOCENTRIC CO_IC

C3 21.022 VHL 4.585

LNCH AZMTH LNCH TIHE

90.00 11 43 36

90.00 S 24 5

100.00 13 12 18

100.00 4 38 4

110.00 14 37 3

110.00 5 29 48

DIFFERENTIAL CORRECTIONS

TOE .2099 TRA -.6321

ROE -.3662 RRA .6486

FOE .7551 FRA-7.9474

60E .4221 8RA .9057

DISTANCE 495.788 EARTH TO MARS

LOL 93.24 VL 32.950 GAL 6.58 AZL 90.71HCA 147.84 SNA 184.75 ECC .23248 INC .7111 Vl 30.281

LOP 241.09 VP 21.171 GAP -1.20 AZP 89.40 TAL 38.11 TAp 185.95 RCA 141.80 Apo 227.70 V2 24.173

GP 14.53 ZAL 52.79 ZAP 120.73 ET$ 169.81 ZAE 154.32 ET( 142.71 ZAC 102.52 ETC 295.79 CLP 121.96

OLA 13.92 RAL 126.77 RAD 6567.9 VEL 11.955 PTH 2.12 VHp 3.552 DpA 13.22 RAp 189.44 ECC 1.3450

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2674.00 -27.43 72.69 555.78 97.33 12 28 10 2074.0 -26.13 64.26

4422.63 7.16 184.46 547.64 62.53 4 37 47 3822.6 3.43 177.78

2387.94 -28.71 51.44 553.58 98.69 15 52 6 1787.9 -27.21 42.96

4183.93 8.31 166.50 347.02 61.18 5 47 48 3583.9 4.40 159.69

2122.75 -32.10 30.57 352.85 102.42 15 12 26 1522.7 -30.06 21.96

4021.88 11.27 152.22 345.24 57.51 6 36 50 3421.9 6.91 145.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .6043 BAU .4833 8GT 1019.0 $GR 1758.7 965 1630.1 ST 358.7 SR 523.6 SS 996.1

RC3 1.6099 FAU .41899 RRT .0103 RRF -.9756 RTF -.0101 CRT -.9608 CRS .7188 CST -.8493

FC-17.2549 BSP 5921 SG8 2030.6 R23 -.0051 RI3 -.9756 LSA 1122.8 MSA 363.1 SSA 50.2

BC3 1.7196 FSP 5559 SGI 1756.8 862 1018.9 THA 89.48 ELI 629.3 EL2 82.8 ALF 124.02

LAUNCH DATE DEC 25 1964 FLIGHT TIME 230.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 227.14 LAP -.41

RC 242.914 GL -5.70

PLANETOCENTRIC CONIC

CS 20.982 VHL 4.581

LNCH AZMTH LNCH TIME

90.00 11 47 54

90.00 3 18 7

100.00 13 16 13

100.00 4 32 29

110.00 14 40 7

110.00 5 25 4

DIFFERENTIAL CORRECTIONS

TDE .2292 TRA -.6919

ROE -.3464 RRA .7044

FOE .6081 FRA-6.2428

BDE .4154 BRA .9874

DISTANCE 499.705 EARTH TO MARS

LOL 93.24 VL 32.942 GAL 6.57 AZL 90.80 HCA 148.89 SMA 184.60 ECC .23188 INC .7965 vl 30.281

LOP 242.14 VP 21.205 GAP -1.52 AZP 89.32 TAL 36.15 TAp 185.04 RCA 141.80 APO 227.41 V2 24.214

GP 15.18 ZAL 32.83 ZAP 118.92 ETS 170.06 ZAE 152.39 ETE 144.35 ZAC 103.00 ETC 255.81CLP 120.08

DLA 13.34 RAL 126.56 RAD 6567.9 VEL 11.932 PTH 2.12 VHp 3.510 OpA 14.12 RAp 189.06 ECC 1.3453

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ, 2 LAT INJ 2 LONG

2653.25 -27.24 71.20 353.29 98.05 12 32 8 2053.2 -25.84 62.81

4442.48 7.78 185.59 547.35 82.69 4 32 9 3842.5 4.06 178.89

2368.45 -28.51 50.03 353.07 99.40 15 55 41 1768.5 -26.91 41.59

4202.51 8.91 167.34 346.75 61.35 5 42 32 3602.5 5.02 160.72

2105.91 -31.85 29.32 352.30 103.12 15 15 13 1505.9 -29.72 20.76

4037.82 11.85 155.09 344.99 57.70 6 32 22 3437.8 7.51 146.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5 .4750 BAU .4997 SGT 1030.9 SGR 1665.7 SG5 1678.3 ST 591.9 SR 513.6 SS 1002.2

RC3 1.7167 FAU .43025 RRT -.1275 RRF -.9795 RTF .1281 CRT -.9743 CRS .7165 CST -.8184

FC-17.7513 6SP 6154 $GB 2131.6 R23 .0501 R13 -.9783 LSA 1131.3 MSA 373.6 SSA 48.2

0C5 1.7812 FSP 5616 SG1 1872.5 SG2 1D18.9 THA 95.73 ELI 642.2 EL2 70.5 ALF 127.15

LAUNCH DATE _EC 25 1964 FLIGHT TIME 232.00 ARRIVAL OATE AUG 14 1965

HELIOCENTRIC CONIC DISTANCE 503.650 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 32.934 GAL 6.56 AZL 90.89 HCA 149.94 SMA 184.47 ECC .23131 INC .8877 vl 30.281

RP 226.75 LAP -.44 LOP 243.19 VP 21.240 GAp -1.83 AZP 89.25 TAL 58.17 TAp 186.11 RCA 141.80 Apo 227.14 V2 24.256

RC 244.666 GL -6.36 GP 15.87 ZAL 32.90 ZAp 117.10 (TS 170.54 ZkE 150.42 ETE 145.81 ZAC 103.50 ETC 255.82 CLP 119.26

PL AI_TOCENTRIC CONIC

C3 20.944 VHL 4.576 DLA 12.71RAL 126.36 RAD 6567.9 VEL 11.930 pTH 2.12 VHp 3.473 OpA 15.06 RAP 188.69 ECC 1.3447

LNCH AZMTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 52 34 2931.17 -27.02 69.62 352.78 98.81 12 36 25 2031.2 -25.52 61.27

90.00 3 11 52 4465.67 8.44 186.80 347.09 62.87 4 26 15 3863.7 4.74 180.08

100.00 13 20 27 2547.69 -28.27 48.54 352.55 100.16 13 59 35 1747.7 -26.57 40.14

100.00 4 26 59 4222.38 9.56 168.48 346.49 81.54 5 57 1 3622.4 5.69 161.82

110.00 14 43 29 2087.92 -31.56 28.00 351.74 105.86 15 18 17 1487.9 -29.34 19.50

110.00 5 20 7 4054.92 12.47 154.03 344.76 57.91 6 27 42 3454.9 8.15 147.60

DIFFERENTIAL CCMRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .2370 TRA -.7672 TC3 .3174 BAU .5168 9GT 1068.6 Sr_ 1971.2 SG3 1713.1 ST 418.8 SR 508.2 SS 1007.5

ROE -.SSOO RRA .7576 RC3 1.8182 FAU .43802 RRT -.2852 RRF -.9827 RTF .2866 CRT -.9789 CRS .7249 CgT -.8151

FOE .5047 FRA-8.4670 FC-16.1059 BSP 6603 SGB 2242.3 R25 .0958 R15 -.9782 LSA 1143.0 MSA 374.1 SSA 46.8

BDE .4065 8RA 1.0783 BC5 1.8457 FSP 5781 961 2002.4 SG2 1008.9 THA 101.75 ELI 655.2 EL2 66.5 ALF 129.38

LAUNCH DATE DEC 25 1964 FLIGHT TIME 234.00 ARRIVAL OATE AUG 16 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 93.24 VL

RP 226.$6 LAp -.48 LOP 244.24 VP

RC 246.398 GL -7.07 GP 16.59 ZAL

PLANETOCENTRIC CONIC

CS 20.909 VHL 4.573

LNCH AZIATH LNCH TIME

90.00 11 57 34

90.00 3 5 18

100.00 13 25 2

100.00 4 20 51

110.00 14 47 8

110.00 5 14 55

DIFFERENTIAL CCRRECTIONS

TOE .2442 TRA -.8463 TC3 .1551 BAU .5399

ROE -.3109 RRA .8144 RC3 1.9251 FAU .44505

FOE .3823 FRA-8.6809 FC-18.4270 BSP 7110

8DE .3954 8RA 1.1745 BC3 1.9314 FSP 5924

DISTANCE 507.565 EARTH TO MARS

32.927 GAL 6.55 AZL 90.99 HCA 151.00 SMA 184.35 ECC .23077 INC .9852 vl 30.281

21.277 GAP -2.14 AZP 89.14 TAL 38.18 TAP 187.17 RCA 141.81 APO 226.89 V2 24.297

33.00 ZAP 115.25 ETS 170.63 ZAE 148.40 ETE 147.12 2AC 104.04 ETC 255.83 CLP 116.43

DLA 12.02 RAL 126.16 RAD 6567.8 VEL 11.929 PTH 2.12 VHP 3.441 DpA 16.03 RAp 188.32 ECC 1.3441

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAX INJ 2 LONG

2607.71 -26.76 67.95 352.27 99.61 12 41 1 2007.7 -25.16 59.65

4486.34 9.14 188.09 34_.83 63.08 4 20 5 3886.3 5.46 181.$5

2525.60 -27.99 46.95 352.02 100.95 14 3 48 1725.6 -26.19 38.61

4243.67 10.25 169.67 346.25 61.77 5 51 15 3645.7 6.40 163.00

2068.73 -51.24 26.60 351.17 104.63 15 21 36 1468.7 -28.92 18.16

4073.32 13.14 155.04 344.54 58.18 6 22 48 3473.3 8.83 148.58

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1135.4 9GR 2083.3 SG3 1745.0 ST 446.6 SR 502.5 SS 1013.2

RRT -.4250 RRF -.9854 RTF .4280 CRT -.9838 CRS .7342 CST -.8078

968 2372.6 R23 .1226 R13 -.9778 LSA 1155.3 NSA 376.5 SSA 45.3

SGI 2153.8 SG2 995.1 THA 108.63 EL1 669.6 EL2 60.1 ALF 161.57

2452



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUMCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 225.97 LAp -.51

RC 248.110 GL -7.82

PLAN[TOCEMTRIC COAI|C

C3 20.880 VHL 4.569

LNCH AZMTH LNCM TIME

90.00 12 2 56

90.00 2 58 24

100.00 13 29 58

100.00 4 14 4

110.00 14 51 5

110.00 5 8 26

FLIGHT TIM( 236.00 ARRIVAL DATE AUG 15 1965

DISTANCE 511.511 EARTH TO HARS

LOL 93.24 VL 32.921GAL 6.54 AZL 91.09 HCA 152.06 SMA 184.24 ECC .2]025 1NC 1.0898 vl 30.281

LOP 245.$0 vp 21.514 GAp -2.44 AZP 89.04 TAL 36.16 TAp I88.22 RCA 141.82 APO 226.67 V2 24.339

GP 17.56 ZAL 53.14 ZAp 115.]g (TS 179.96 ZAE 146.34 ET( 148.31 ZAC 104.62 ETC 255.85 CLP I14.57

DLA I1.29 RAL 125.97 RAD 6567.0 V(L 11.927 PTH 2.12 VHp 3.414 DpA 17.05 RAp 187.95 ECC 1.3436

L-I TIME |NJ LAT |NJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON_

2582.73 -26.47 66.18 351.74 100.45 12 45 59 1982.7 -24.76 57.93

4110.64 9.89 189.49 345.60 65.33 4 13 35 3910.6 6.23 182.72

2302.05 -27.67 45.27 551.48 101.78 14 8 ZO 1702.1 -25.77 36.99

4266.55 10.98 170.97 346.03 62.02 5 25 10 3666.6 7.16 164.27

2048.22 -30.88 25.11 350.59 105.44 15 25 13 1448.2 -28.45 IG.75

4093.15 13.85 156.14 344.35 58.43 6 17 39 3483.1 9.57 149.65

DIFFERENTIAL CORRECTIONS

TOE .2497 TRA -.9300 TC3 -.0140 OAU .5686

ROE -.2889 RRA .8742 RC3 2.0369 FAU .45105

FOE .2402 FRA-8.ST62 FC-18.7020 9SP T680

BO( .3818 BRA 1.2764 BC3 2.0369 FSP 6048

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1229.7 SGR 2201.3 SG3 1772.8 ST 4T4.7 SR 496.8 S] 1019.4

RRT -.S417RRF -.9877 RTF .5473 CRY -.9884 CRS .7451CST -.7979

2521.5 R23 .1407 R13 -.9777 LSA 1168.2 NSA 380.5 SSA 43.5

S_1 2323.8 SG2 979.2 THA 110.67 EL1 685.1 EL2 52.2 ALF 113.68

LAUNCH DATE DEC 25 1964 FLIGHT TIlE 238.00

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

MP 225.]8 LAp -.54

RC 249.803 GL -8.64

PLAN(TOC[NTRIC CONIC

C3 20.858 VHL 4.567

LNCH AZ14TH LNCH TIM(

90.00 12 8 43

90.00 2 51 T

100.00 13 35 17

100.00 4 7 14

110.00 14 55 23

110.00 5 3 37

DISTANCE 515.468

LOt. 93.24 VL 52.915 GAL 6.52 AZL 91.20 HCA 153.12 $44A 184.15 ECC .22975 INC 1.2024

LOP 246.37 VP 21.353 GAP -2.74 AZP 88.93 TAL 36.14 TAp 189.25 RCA 141.84 APO 226.46

GP 18.16 ZAL 33.33 ZAp 111.51 ITS 171.32 ZAE 144.23 [T( 149.38 ZAC 105.23 ETC 255.86

DLA 10.49 RAL 125.78 RAD 6567.8 VEL 11.926 PTH 2.12 VMp 3.391 OpA 18.11 RAp 187.59

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 110 CST TIM INJ 2 LAT

2556.12 -26.12 64.31 351.21 101.33 12 51 19 1956.1 -24.30

4536.75 10.68 191.00 346.39 63.62 4 6 43 3936.7 7.05

2276.93 -27.31 43.49 350.92 102.65 14 15 14 1678.9 -25.30

4291.17 11.77 172.38 345.82 62.32 5 18 45 3691.2 7.97

2028.29 -30.47 23.53 349.99 108.30 15 29 9 1426.3 -27.94

4114.57 14.61 157.33 344.18 58.75 6 12 12 3514.6 10.36

DIFFERENTIAL C(_RECTIONs

TOE .2538 TRA-I.0177 TC3 -.1881 BAU .6027

ROE -.2637 RRA .9379 RC3 2.1533 FAU .45587

FOE .0796 FRA-9.0545 FC-18.9220 BSP 8314

BOE .]658 BRA 1.3839 BC3 2.1614 FSP 6150

ARRIVAL DATE AUG 20 1965

EARTH TO MARS

vl 30.281

V2 24.30I

CLP 112.70

MID-COURSE EXECUTION ACCURACY

SGT 1347.8 SGR 2325.9 SG3 1798.2

RRT -.6370 RRF -.9896 RTF .6424

SGB 2688.2 R23 .1513 R13 -.9781

S_I 2509.8 SG2 962.9 THA 114.01

ECC 1.]4]]

INJ 2 LONG

56.12

184.20

35.27

165.65

15.25

150.80

ORBIT DETERMINATION ACCURACY

ST 503.0 SR 491.7 SS 1027.3

CRT -.9922 CRS .7586 CST -.7852

LSA 1182.8 MSA 586.5 SSA 41.4

EL1 702.0 EL2 44.0 ALF 115.65

LAUNCH DATE DEC 25 1964 FLIGHT TIME 240.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC DISTANCE 519.454 EARTH TO MARS

RL 147.13 LAL -.00 LOL 9].24 VL 32.910 GAL 6.50 AZL 91.32 HCA 154.18 SNA 184.06 (CC .22927 1NC 1.]237 Vl 30.201

RP 225.19 LAP -.58 LOP 247.4] VP 21.393 GAp -3.02 AZP 88.81 TAL 56.09 TAp 190.27 RCA 141.86 APO 226.26 v2 24.42]

RC 251.477 GL -9.52 GP I9.01 ZAL 33.56 ZAP 109.62 ETS 171.70 ZAE 142.10 ETE 150.57 ZAC 105.88 ETC 255.87 CLP 110.81

PLANETOCENTRIC CONIC

C3 20.845 VHL 4.566 DLA 9.63 RAL 125.59 RAD 6567.8 VEL 11.926 PTH 2.12 VHp 3.375 DpA 19.22 RAp 187.24 ECC 1.3411

LNCH AZ14TH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

90.00 12 14 56 2527.70 -25.73 62.32 550.66 102.25 12 57 3 1927.7 -23.78 54.19

90.00 2 43 22 4564.68 1|.53 192.63 346.20 63.96 3 59 27 3964.9 7.94 185.80

100.00 13 41 0 2250.07 -26.90 41.60 350.36 103.56 14 |8 30 1650.! -24.77 33.45

100.00 3 59 59 4317.74 12.80 173.91 545.65 62.67 5 11 56 3717.7 8.84 167.14

110.00 15 0 2 2002.78 o30.01 21.85 349.39 107.19 15 5] 24 1402.8 -27.]7 13.66

110.00 4 57 27 4137.78 15.42 158.64 344.03 59.11 6 6 25 3537.8 _1.21 152.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .2546 TRA-t.1099 TC3 -.3677 9AU .6424 SGT 1486.9 SGR 2458.4 SG3 1815.5 ST 530.9 SR 487.7 S] 1038.2

ROE -.2343 RRA 1.0060 RC3 2.2755 FAU .45967 RRT -.7115 RRF -.9913 RTF .7165 CRT -.9940 CRS .7753 CST -.7700

FOE -.1038 FRA-9.2165 FC-19.0909 OSP 8993 S_ 2873.1 R23 .1565 R13 -.9790 LSA 1200.1NSA 394.T SSA 39.1

BOE .3460 BRA 1.4980 8C3 2.3051FSP 6218 SG1 2712.5 SGZ 947.0 THA 116.81 ELI 719.8 EL2 ]9.3 ALF I]7.44

LAUNCH DATE DEC 25 1964 FLIGHT TIN( 242.00 ARRIVAL DATE AUG 24 1965

t41[LIOCENTRIC CONIC DISTANCE 523.411 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 93.24 VL 32.905 GAL 6.48 AZL 91.46 HCA 155.25 SMA 183.99 ECC .22882 INC 1.4552 Vl 30.281

RP 224.80 LAP -.81 LOP 248.50 Vp 21.434 GAP -3.50 AZP 88.68 TAL 36.03 TAp 192.28 RCA 141.89 APO 226.09 V2 24.465

RC 253.132 GL -10.48 6P 19.91 ZAL 33.85 ZAp 107.73 ETS 172.12 ZA[ 139.93 ETE 151.27 ZAC 106.58 ETC 255.88 CLP 108.90

PLAN[TOC[NTRIC CONIC

C3 20.848 VI4L 4.586 DLA 8.70 RAL 125.40 RAO 6567.8 Vl[L ll.g2G PTH 2.12 VHp 3.364 DpA 20.37 RAp 186.91 ECC 1.3411

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 21 36 2497.29 -25.27 60.21 350.10 103.21 13 3 14 1897.3 -23.20 52.15

90.00 2 3S 8 4595.30 12.43 194.41 346.04 64.35 3 51 43 3995.3 8.88 187.5]

100.00 13 47 11 2221.30 -26.42 39.60 349.78 104.51 14 24 12 1621.3 -24.17 31.52

tDO.OO 3 52 15 4348.52 13.49 175.58 345.50 63.07 5 4 41 3746.5 9.78 168.76

110.00 15 5 4 1977.58 -29.49 20.08 348.76 108.12 15 38 1 1377.6 -26.7] 11.98

110.00 4 50 51 4165.00 16.30 160.07 343.91 59.53 6 0 14 3563.0 12.13 15].44

DIFFERENTIAL CCRflECTION$ NID-COURSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2523 TRA-1.20T1 TC3 -.5521BAU .8869 SGT 1644.0 SGR 2597.8 SG3 1828.9 ST 558.4 SR 486.1 S] 1052.6

RDE -.2004 flRA 1.0784 RC3 2.4020 FAU .46198 RRT -.7688 RRF -.9927 flTF .7732 CRT -.9927 Cfls .7959 CST -.7535

FOE -.3088 FRA-9.3543 FC-19.1857 B8P 9727 _ 3074.3 R23 .1582 R13 -.9801 LSA 1221.0 NSA 404.7 SSA 36.7

BDi[ .3222 BRA 1.6187 BC3 2.4646 FSP 8261 SG1 2929.5 SG2 932.2 THA 119.18 EL1 759.0 (L2 44.4 ALF 118.99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH 0ATE DEC 23 1964 FLIGHT TIME 244.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 224.41 LAP -.64

RC 254.766 GL -11.52

PLANETOCENTRIC CONIC

C3 20.863 VHL 4.558

LNCH AZMTN LNCH T|ME

90.00 12 28 48

90.00 2 26 19

100.00 13 53 SO

1OO.00 3 43 58

110.00 15 10 31

110.00 4 43 47

DIFFERENTIAL C(_RRECTIONS

TOE .2438 TRA-t.3091 TC$ -.7412 BAU .7362

ROE -.1611 RflA 1.1561 RC3 2.5335 FAU .46284

FOE -.5309 FRA-9.4688 FC-19.2068 BSP 10502

BO( .2939 BRA 1.7465 BC3 2.6397 FSP 6270

DISTANCE 527.397 EARTH TO MARS

LOL 93.24 VL 32.901GAL 6.46 AZL 91.80 HCA 158.33 SMA 183.92 ECC .22839 INC !.5984 vl 30.281

LOP 249.56 VP 21.476 GAP -3.58 AZP 88.54 TAL 35.95 TAp 192.28 RCA 141.92 APO 225.93 V2 24.506

GP 20.66 ZAL 34.19 ZAp 105.84 ETS 172.58 ZAE 137.73 ETE 152.11 ZAC 107.34 ETC 255.89 CLP 106.99

DLA 7.87 RAL 125.19 RAD 6567.8 VEL 11.927 pTH 2.12 VHp 3.359 DpA 21.58 RAp 186.61ECC 1.3433

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ Z LAT [NJ 2 LONG

2464.68 -24.75 57.97 349.52 104.22 13 9 53 1864.7 -22.55 49.99

4828.30 15.40 196.35 343.91 64.82 3 43 27 4028.3 9.89 189.43

2190.42 -25.68 37.47 349.19 105.51 14 30 21 1590.4 -23.30 29.47

4377.79 14.45 177.41 345.39 63.55 4 56 36 3777.8 10.78 170.54

1950.47 -28.90 18.19 348.13 109.10 15 43 1 1350.5 -26.02 10.19

4190.51 17.24 161.64 343.83 80.02 5 53 38 3590.5 13.13 154.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

SGT 1816.4 SGR 2745.6 SG3 1836.8 ST 585.3 SR 488.2 SS 1072.1

RRT -.8129 RRF -.9939 RTF .8166 CRT -.9866 CRS .8208 CST -.7365

SGB 3292.0 R23 .1575 R13 -.9814 LSA 1247.3 NSA 416.4 SSA 34.0

SG1 3161.2 SGZ 918.8 THA 121.20 EL1 759.7 EL2 81,4 ALF 140.24

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 246.00 ARR[VAL DATE AUG 28 1965

EARTH TO MARS

183.87 ECC .22797 INC 1.7553 vl 30.281

195.26 RCA 141.95 APO 225.78 V2 24.548

152.88 ZAC 108.15 ETC 253.90 CLP 105.06

HELIOCENTRIC _IC DISTANCE 531.394

RL 147.13 LAL -.00 LOL 93.24 VL 32.898 GAL 6.43 AZL 91.76 HCA 157.40 SMA

RP 224.02 LAp -.67 LOP 250.66 VP 21.519 GAP -3.85 AZP 88.38 TAL 35.86 TAp

RC 256.380 GL -12.65 GP 21.88 ZAL 34.59 ZAP 103.96 ETS 173.08 zAE 135.51ETE

PLAN(TOCENTRIC CON[C

C3 20.901 VHL 4.372 OLA 6.56 RAL 124.98 RAD 6567.6 VEL 11,928 PTH 2.12 VHP 3.360 DpA 22.84 RAP 186.34 ECC 1.3440

LNCH AZI4TN LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ T|ME

90.00 12 36 34 2429.63 -24.14 55.58 348.93 105.27 13 17 4

90.00 2 16 51 4864.23 14.43 198.49 345.82 65.37 3 34 35

100.00 14 1 2 2157.20 -25.25 35.19 348.58 106.55 14 36 59

100.00 3 35 4 4411.90 15.48 179.42 345.31 64.10 4 48 36

110.00 15 18 26 1921.26 -28.23 16.17 347.48 110.12 15 48 27

110.00 4 36 10 4220.61 18.26 163.38 343.79 80.59 5 46 30

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2363 TRA-1.4143 TC3 -.9296 BAU .7901 SGT t998.3 8GR 2903.4 863 1839.0

ROE -.1145 RRA 1.2401 RC3 2.6704 FAU .46232 RRT -.8461 RRF -.9949 RTF .8490

FOE -.7934 FRA-9.5613 FC-19.1493 BSP 11317 SG8 3324.7 R23 .1553 R13 -.9828

6OE .2626 BNA 1.8810 BC3 2.8275 FSP 6231 SGI 3405.7 SG2 908.1 THA 122.84

PO CST TIN |NJ 2 LAT INJ 2 LONG

1829.6 -21.81 47.68

4064.2 10.99 191.50

1557.2 -22.74 27.29

3811.9 11.87 172.49

1321.3 -23.23 8.29

3620.6 14.20 156.62

ORBIT DETERMINATION ACCURACY

ST 612.3 $R 496.2 SS 1099.1

CRT -.9729 CRS .8495 CST -.7159

LSA 1281.1MSA 432.3 SSA 31.1

EL1 783.0 EL2 89.7 ALF 141.14

LAUNCH OATE DEC 25 1964 FLIGHT T]ME 248.00 ARR]VAL OATE AUG 30 1965

HEL|OCENTR|C CONIC

RL 147.13 LAL -.00

RP 223.63 LAP -.71

RC 257.974 GL -15.69

PLANETOCENTRIC CONIC

C3 20.967 VHL 4.579

LNCH AZMTH LNCH TIME

90.00 12 44 59

90.00 2 6 37

100.00 14 8 SO

100.OO 3 25 26

110.00 15 22 51

110.00 4 27 55

OISTANCE 535.399 EARTH TO MARS

LOt. 93.24 VL 32.895 GAL 6.40 AZL 91.93 HCA 158.48 SMA 183.82 ECC .Z2757 INC 1.9273 vl 30.281

LOP 251.74 VP 21.562 GAp -4.11AZP 88.21TAL 35.75 TAp 194.23 RCA 141.99 Apo 225.65 V2 24.590

GP 22.96 ZAL 35.08 ZAp 102.08 ETS 173.61 ZAE 133.28 ETE 153.61 ZAC 109.03 ETC 255.90 CLP 103.14

DLA 5.34 RAL 124.75 RAD 6567.9 VEL 11.931PTH 2.12 VHp 3.369 OpA 24.15 RAP 186.12 ECC 1.3451

L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ A ZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2391.82 -23.44 53.03 346.53 106.36 13 24 50 1791.8 -20.97 45.23

4703.55 15.53 200.85 345.78 66.02 3 25 0 4103.6 12.16 193.79

2121.33 -24.54 32.77 347.96 107.63 14 44 12 1521.3 -21.89 24.97

4449.27 16.57 181.66 345.28 64.76 4 39 36 3849.3 13.04 174.65

1869.68 -27.46 14.03 346.81 111.18 15 34 21 1289.7 -24.35 6.26

4253.74 19,35 165.32 343-';-80 61.26 5 38 48 3653.7 15.37 158.47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2167 TRA-1.SZ74 TC3-1.1252 8AU .8471 SGT 2195.8 SGR 3063.6 SG3 1829.5 ST 638.3 SR 512.6 SS 1128.3

ROE -.0642 RRA 1.3273 RC3 2.8047 FAU .45892 RRT -.8727 RRF -.9957 RTF .8751 CRT -.9351CRS .8795 CST -.7063

FOE-1.0292 FRA-9.5996 FC-18.9492 8SP 12218 8GB 3769.3 R23 .1522 R13 -.9841 LSA 1521.2 MSA 443.6 SSA 28.5

BOE .2280 BRA 2.0235 BC3 3.0220 FSP 6213 SGt 3660.9 SG2 897.3 THA 124.38 EL1 809.9 EL2 119.8 ALF 141.52

LAUNCH DATE DEC 25 1964 FLIGHT TIN( 250.00 ARRIVAL DATE SEP 1 1965

HELIOCENTRIC _IC DISTANCE §39.413 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 32.893 GAL 6.37 AZL 92.12 HCA 159.57 SMA 183.78 ECC .22718 INC 2.1174 vl 30.281

RP 223.24 LAp -.74 LOP 252.82 VP 21.607 GAP -4.36 AZP 88.02 TAL 35.62 TAp 195.19 RCA 142.03 APO 225.54 V2 24.632

RC 259. 547 GL -15.26 GP 24.12 ZAL 35.64 ZAP 100.23 ETS 174.20 ZAJ[ 131.02 ETE 154.29 ZAC 109.99 ETC 255.89 CLP 101.22

PLANETOCENTRIC CONIC

C3 21.068 VHL 4.590 DLA 4.00 RAL 124.S0 RAG 6567.9 VEL 11.935 PTH 2.12 VHp 5.385 OpA 25.53 RAP 185.95 ECC 1.3467

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

90.00 12 54 6 2350.91 -22.83 50.31 347.73 107.49 13 33 17 1750.9 -20.02 42.60

90.00 1 55 30 4746.77 16.71 203.48 345.80 66.80 3 14 37 4146.8 13.42 196.34

100.00 14 17 19 2082.51 -23.71 30.18 347.34 108.76 14 52 2 1482.5 -20.93 22.49

100.00 3 14 58 4490.41 17.75 184.14 345.32 65.55 4 29 49 3890.4 14.30 177.05

110.00 13 29 52 1855.48 -26.61 11.75 346.14 112.29 16 0 47 1255.5 -23.35 4.10

110.OO 4 18 55 4290.20 20.53 167.50 343.87 62.05 5 30 25 3690.2 16.63 160.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT OETERNINAT|ON ACCURACY

TOE .1942 TRA-1.64G4 TC3-1.3221BAU .9067 8GT 2403.3 S_ 3226.3 SG3 1808.2 ST 664.9 SR 538.7 SS 1160.4

ROE -.0063 RRA 1.4186 RC3 2.9349 FAU .45264 RRT -.8938 RR! r -.9964 RTF .8957 CRT -.9341 CRS .9081 CST -.7037

FOE-1.2753 FRA-9.5866 FC-18.5997 BSP 13200 SG8 4023.2 R23 .1484 R13 -.9854 _SA 1368.7 MSA 452.8 SSA 25.9

BOE .1944 BRA 2.1733 BC3 3.2190 FSP 6191 $61 3924.3 SG2 886.6 THA 125.76 EL1 842.2 EL2 151.9 ALF 141.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 252.00 ARRIVAL DATE SEP 3 t965

HELIOCENTRIC C_qlC

RL 147.13 LAL -.OO

RP 222.83 LAP -.77

RC 2S1.100 GL -16.76

FLAN(TOCENTRIC CONIC

C} 21.215 VML 4.606

LMCH AZMTH LI_H TIN(

$0.00 13 4 4

90.00 1 43 20

100.00 14 26 33

100.00 3 3 31

110.00 15 37 31

110.00 4 9 4

DIFFERENTIAL CQRRECTI_NS

TOE .1611 TRA-1.7725

RD( .0533 RflA 1.5138

FDE-l.S155 FRA-9.Si31

BIDE .169Y BRA 2.5310

DISTANCE 543.436 EARTH TO NARS

LOt. 93.24 VL 32.691GAL 6.34 AZL 92.33 HCA 160.68 SNA 183.75 ECC .22601 INC 2.3284 Vl 30.281

LOP 253.91VP 21.652 GAP -4.61 AZP 87.80 TAL 35.48 TAp 196.14 RCA 142.08 APO 225.43 V2 24.674

GP 25.36 ZAL 36.31 ZAP 98.40 ETS 174.85 ZA( 128.76 ETE 154.94 ZAC 111.03 ETC 255.87 CLP 99.31

OLA 2.52 RAL 124.23 RAD 6567.9 VEL 11.941 PTH 2.13 VHp 3.409 DpA 26.97 RAp 185.84 ECC 1.3492

L-I TIME INJ LAT INJ LONG INJ RT A$C IHJ AZMTH ;NJ TIME PC) CST T1H INJ 2 LAT INJ Z LONG

2306.46 -21.69 47.39 347.12 108.67 13 42 30 1706.5 -18.94 39.7R

4794.55 17.96 206.42 345.90 67.74 3 3 15 4194.6 14.79 199.1R

2040.33 -22.76 27.41 346.71 109.92 15 O 35 1440.3 -19.64 19.63

4533.94 19.01 186.94 343.43 66.49 4 19 7 3935.9 15.67 179.74

1810.31 -25.63 9.30 345.46 113.43 16 7 49 1218.3 -22.24 1.79

4330.72 21.80 168.95 344.02 63.00 3 Zl 15 3730.7 18.01 162.68

N|O-COUfl3_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.5185 BAU .9685 $GT 2821,1 $GR 3390.1 SG3 1773.7 ST 693.0 SR 575.6 SS 1194.0

RC3 3.0580 FAU .44321 RRT -.9104 _ -.9970 Rl11 .9122 CRT -.9142 CRS .9330 CST -.YlO6

FC-18.0859 BSP 14L_3 SC_ 4285.2 R29 .1443 R13 -.9865 LSA 1423.7 MSA 458.0 SSA 23.S

BC3 3,4147 FSP 6185 SGI 4194.7 $GZ 876.5 THA 127.03 ELI 882.0 EL2 183.3 ALF 140.77

LAUNCH DATE DEC 25 1964 FLIGHT TIME 254.00 ARRIVAL DATE SIp 5 1965

M(LIOCENTRIC CGNIC DISTANCE 547.471 EARTH TO MARS

RL 147.15 LAL -.00 LOL 93.24 VL 32.890 GAL 6.31 AZL 92.56 HCA 161.75 SMA 183.73 ECC .22646 INC 2.5647 Vl 30.281

RP 222.47 LAP -.80 LOP 255.01 VP 21.698 GAP -4.85 AZP 87.56 TAL 35.33 TAP 197.08 RCA 142.12 APO 225.34 V2 24.716

RC 262.633 GL -18.42 G4P 26.60 ZAL 37.09 ZAP 96.61 ET$ 175.51 ZAE 126.48 ETE 135.53 ZAC 112.17 ETC 255.83 CLP 97.40

PLAN[TC_E34TRIC CONIC

C3 21.425 VHL 4.629 OLA .98 RAL 123.91 RAO 6567.9 VI[L 11.950 PTH 2.13 VHp 3.443 DpA 28.50 RAp 185.81 (CC 1.5526

LNCM AZI4TH LNCH TIME L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 14 58 2258.10 -20.60 44.26 346.52 109.87 13 52 36 1658.1 -17.71 36.78

iO.0O 1 29 57 4847.67 19.30 209.74 346.09 68.67 2 50 4d 4247.7 16.26 202.39

100.00 14 36 45 1994.40 -21.66 24.44 346.09 111.12 15 9 57 1394.4 -18.60 16.98

100.00 2 50 53 4586.60 20.36 190.10 345.64 67.62 4 7 19 3986.6 17.14 182.78

110.00 15 45 54 1777.86 -24.51 6.70 344.79 114.61 16 15 32 1177.9 -20.98 359.53

110.00 3 58 11 4375.91 23.17 1T2.75 344.28 64.14 3 11 7 3775.9 19.51 165.53

DIFFERENTIAL CX:RRECT|ON6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1229 TRA-1.900Z TC3-1.7026 8AU 1.0396 SGT 2835.7 SGR 3594.2 SG3 1746.2 ST 723.5 SIR 637.0 SS 1259.4

RDE .1407 RRA 1.6324 tiC3 3.2D52 FAU .43540 RflT -.9227 _ -.9975 RTF .9239 CRT -.6800 CRS .9364 CST -.7053

FDE-l.OS4R FRA-9.4860 FC-IT.5937 BSP 15181 SG8 4578.2 R25 .1396 R13 -.9877 LSA 1512.7 MSA 476.3 SSA 20.7

ROE .1868 MA 2.5051 BC3 3.6293 FSP 5959 SGI 4493.9 $82 874.3 THA 127.75 EL1 935.1 EL2 234.1 ALF 159.12

LAUNCH DATE DEC 25 1954 FLIGHT TIN( 256.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC

flL 147.13 LAL -.DO

RP 222.D6 LAp -.63

RC 264.145 GL -20.2?

PLAN(TOCENTRIC CONIC

C3 21.T13 VHL 4.660

LMCH AZMTH LNCH TIM(

90.00 13 2S 59

90.00 1 15 4

100.00 14 47 54

100.00 2 36 51

110.00 15 55 9

11D.00 3 46 6

DISTANCE 551.514 EARTH TO MARS

LOt. 93.24 VL 32.889 GAL 6.27 AZL 92.83 HCA 162.84 SHA 183.72 ECC .22612 INC 2.8309 vl 30.281

LOP 256.10 VP 21.744 GAP 05.09 A_ 87.29 TAL 35.16 TAp 198.00 RCA 142.18 APO 225.26 V2 24.758

GP 28.14 ZAL 38.00 ZAP 94.86 ETS 176.26 ZA( 124.20 (TE 156.14 ZAC 113.41ETC 255.78 CLP R5.51

DLA -.94 RAL 123.56 RAD 6567.9 VEL 11.962 PTH 2.13 VHp

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN(

2205.06 -19.34 40.98 345.93 111.10 14 3 44

4907.15 20.72 213.53 346.39 70.23 Z 56 52

1944.08 -20.39 21.24 345.48 112.34 15 20 18

4543.37 21.78 :93.71 345.97 69,01 3 34 14

1733.59 -23.22 3.90 344.12 115.82 16 24 2

4429.83 24.64 175.95 344.67 65.52 4 59 52

DIFFEREMTIAL COERECTIONS MID-COURSE EXECUTION ACCURACY

TO( .0731 TRA-2.0366 TC3-1.8814 BAU 1.1108 SGT 3058.$ $GR 3792.2 SG3 1698.8

RDE .2337 RRA 1.7543 RC3 3.3323 FAU .42289 RRT -.9330 RRF -.9979 RTF .9339

FD(-2.1541FRA-9.3667 FC-16.0611 BSP 16245 _ 4872.0 R23 .1349 RI3 -.9888

ROE .2449 BRA 2.61_0 8C5 3.8267 F$4P 5795 SG1 4793.6 SG2 8T0.5 THA 128.46

LAUNCH DATE DEC 25 1964 FLIGHT TIN[ 258.00

H¢[LIOCENTRIC COIlC DISTANCE 555.565

RL 14?.!3 LAL -.00 LOL 93.24 VL 32.689 GAL 6.23 AZL 93.13 HCA 163.94 SMA

RP 221.70 LAP -.87 LOP 257.20 VP 21.791 GAP -5.32 AZP 86.99 TAL 34.98 TAp

MC 263.432 84. -22.34 6P 29.70 ZAL 39.08 ZAP 93.16 ETS 177.06 ZNE 121.91 ST(

PLAN[TOC2NTNIC CONIC

C$ 22.108 VHt,. 4.702 DLA -2.96 RAL 323.14 RAD 6567.g VI[L 11.879 PTH 2.13 VHp

LNCH AZMTH LNCH TINS L-I TIN( INJ LAT INJ _ INJ RT A$C INJ AZMTH INJ TIME

60.00 13 40 _ 2146.84 -17.86 37.23 345.39 112.34 14 16 9

90.00 0 58 24 4674.28 22.20 217.90 346.86 71.95 2 21 18

100.00 15 0 20 1888.70 -18.92 17.78 344.91 113.58 15 31 48

100.00 2 21 7 4707.46 25.29 197.88 346.46 70.71 3 39 34

110.00 19 5 24 1984.98 -23.75 .90 343.49 117.04 16 33 29

110.00 3 32 32 4_[83.04 26,21 179.67 343.22 67.23 4 47 16

DIFFERENTIAL C4MtMt[CTION6 MID-COURSE EXECUTION ACCURACY

M .0112 TRA-2.1612 TC3-2.0478 8AU 1.1855 SGT 3285.1 _ 4000.9 SG3 1639.8

ROE .3433 RRA 1.6691 RC3 3.4489 FAD .40758 RRT -.9415 RRF -.9983 RTF .9420

IrDE-2.4369 FRA-9.3675 FC-13.0607 BDP 17351 _ 5176.9 R23 .1302 213 -.9898

ROE .3435 BRA 2.8855 BC3 4.0111FSP 5593 SGI 5103.5 SG2 867.8 THA 129.05

3.486 DpA 30.10 RAp 185.68 ECC 1.3573

PO CST TIN INJ 2 LAT INJ 2 LONG

1605.1 -16.30 $3.52

4307.1 17.84 206.04

1344.1 -17.19 13.91

4043.4 18.74 186.24

1133.6 -19.56 356.68

3826.6 21.13 168.57

ORBIT DETERMINATION ACCURACY

ST 758.5 SR 714.2 SS 1319.9

CRT -.8390 CRS .9724 CST -.7174

LSA 1609.9 MSA 485.5 SSA 18.2

EL1 1004.6 EL2 276.1 ALF 137.01

ARRIVAL DATE SEP 9 1965

EARTH TO MARS

183.71 (CC .22579 INC 3.1333 V1 30.281

198.92 RCA 142.23 APO 225.19 V2 24.799

156.89 ZAC 114.78 ETC 255.71CLP 93.63

3.547 DpA 31.80 RAp 186.05 ECC 1.3638

PO CST TIN ZNJ 2 LAT INJ 2 LONG

1546.6 -14.68 30.00

4374.3 lg.32 210.25

1288.? -13.57 10.59

4107.5 20.44 190.24

1085.0 -17.95 353.63

_883.9 22.89 172.00

ORBIT DETERNINATION ACCURACY

ST 80D.6 SIR 814.0 SS 1587.5

CRT -.8470 CRS .9933 CST -.Y373

LSA 1729.0 MSA 492.5 SSA 15.9

EL1 1097.3 EL2 313.7 ALF 134.44

2455



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH OATE DEC 25 lgS4 FLIGHT TIME 260.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CO_[C

RL 147.13 LAL -.00 LOL 98.24 VL

RP 221.32 LAP -.go LOP 258.31VP

RC 267.114 GL -24.65 GP 31.41 ZAL

PLANETOCENTRIC CC)_I[C

C3 22.646 VHL 4.789

LNCH AZNTH LNCH TIME

90.00 13 55 24

90.00 0 39 28

100.00 15 14 16

100.00 2 3 17

110.00 16 16 53

110.00 3 17 10

OIFFERENTIAL CORRECTIONS

TOE -.0653 TRA-2.3357 TC3-2.1973 BAU 1,2650

ROE .4755 RRA 2.O417 RC3 3.5538 FAU .38981

F02-2.7668 FRA-8.9825 FC-14.901g BSP 18452

BDE .4799 BRA 3.1022 BC3 4.1782 FSP 5335

DISTANCE 559,625 EARTH TO MARS

32.889 GAL 6.1g AZL 93.48 HCA 165.04 SNA 183.71 ECC .22548 INC 3.4798 Vl 30.281

21.838 GAP -5.54 AZP 86.64 TAL 34.78 TAp 19g.82 RCA 142.29 APO 225.14 V2 24.841

40.34 ZAp g1.§2 ETS 177.94 ZA( 119.63 ETE 157.23 ZAC 116.30 ETC 255.60 CLP 91.79

DLA -5.22 RAL 122.65 RAO 6567.9 VEL 12.001 pTH 2.14 VHP 3.621DpA 33.60 RAp 186.37 ECC 1.3727

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2081.84 -16.14 33.25 344.91 113.58 14 30 5 1481.8 -12.82 26.15

5030.75 23.72 222.99 347.52 74.06 2 3 39 4450.7 21.31 215.14

1827.38 -17.21 14.04 344.41 114.82 15 44 44 1227.4 -13.72 6.98

4780.44 24.84 202.74 347.16 72.82 3 22 57 4180.4 22.26 194.90

1631.38 -20.06 357.66 342.90 118.28 16 44 4 1031.4 -16.12 350.75

4549.20 27.85 184.03 346.01 69.33 4 32 59 3949.2 24.79 176.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3514.9 $GR 4226.2 SG3 1570.0 ST 853.1SR 941.5 SS 1463.7

RRT -.9485 RRF -.9986 RTF .9487 CAT -.8450 CRS .9904 CST -.7637

868 5496.8 R23 .1254 R13 -.9907 LSA 1873.1MSA 497.9 SSA 13.8

SG1 5428.0 $62 867.2 THA 129.47 EL1 1220.8 EL2 351.8 ALF 131.67

LAUNCH DATE OEC 25 1964 FLIGHT TIME 262.00 ARRIVAL DATE SEP 13 1965

HELIOCENTRIC CON! C

Mb 147.13 LAL -.00 LOt. 93.24 VL 32.889 GAL

RP 220.94 LAp -.93 LOP 259.42 VP 21.886 GAP

RC 268.570 GL -27.25 GP 33.27 ZAL 41.82 ZAP

PLAN_TOCENTRIC CONIC

C3 23.381VHL 4.835

LNCH AZMTH LNCH TIME

90.00 14 12 31

90.00 0 17 42

100.00 15 30 7

100.00 1 42 47

110.00 16 29 51

110.00 2 59 33

OIFFERENTIAL CORRECTIONS

TOE -.1567 TRA-2.5006 TC3-2,3207 BAU 1.3478

ROE .6319 RRA 2.2133 RC3 3.6342 FAU .36875

FOE-3.0598 FRA-8.7035 FC-13.6539 BSP 19616

BOE .6510 BRA 3.3395 BC3 4.3120 FSP 5041

DISTANCE 563.694 EARTH TO MARS

6.15 AZL 93.88 HCA 166.14 5MA 183.72 ECC .22518 INC 3.8818 vl 30.281

-5.76 AZP 86.23 TAt. 34.57 TAp 200.72 RCA 142.35 Apo 225.09 V2 24.883

89.97 ET9 178.89 ZAE 117.35 ETE 157.75 ZAC 117.97 ETC 255.46 CLP 89.97

OLA -7.75 RAL 122.07 RAO 6567.9 VEL 12.052 pTH 2.15 VHp 3.714 DpA 35.52 RAp 186.85 ECC 1.3848

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2009.34 -14.12 28.89 344.53 114.80 14 46 0 1409.3 -10.66 21.92

5138.80 25.23 228.99 348.44 76.71 1 43 21 4538.8 23.16 220.94

1758.97 -15.21 9.94 344.00 116.05 15 59 26 1159.0 -11.58 3.03

4864.41 26.41 208.49 348.12 75.46 3 3 51 4264.4 24.15 200.42

1571.97 -18.10 354.16 342.41 119.50 16 56 3 972.0 -14.04 347.41

4624.17 29.55 189.21 347.08 71.97 4 16 37 4024.2 26.80 181.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3743.5 8_ 4463.0 SG3 1486.0 ST 918.6 SR 1096.5 SS 1540.8

RRT -.9542 RRF -.9988 RTF .9541 CRT -.8523 CRS .9946 CST -.7938

SGIB 5825.2 R23 .1207 R13 -.9915 LSA 2041.6 MSA 501.6 SSA 11.8

SGI 5760.1SG2 867.g THA 129.75 ELI 1378.4 EL2 382.2 ALF 129.10

LAUNCH DATE DEC 25 1g64 FLIGHT TIME 264.00 ARRIVAL DATE SEP 15 1965

H(LIOCEHTRIC CON IC

RL 147.13 LAL -.00 LOt. g3.24 VL

RP 220.56 LAP -.96 LOP 260.53 VP

RC 270.009 GL -30,18 GP 35.32 Z&L

PLANETOCENTRIC CONIC

C3 24.391VHL 4.959

LNCH AZMTH LNCH TIME

90.00 14 32 23

90.00 25 48 17

100.00 15 48 27

100.00 I 18 50

110.00 16 44 42

110.00 2 39 4

DIFFERENTIAL CORRECTIONS

TOE -.2679 TRA-2.6805 TC3-2.4131 BAU 1.4363

ROE .8217 RRA 2.4120 RC3 3.6847 FAU .34468

FOE-3.3352 FRA-8.3634 FC-12.2340 BSP 20768

BDE .8643 BRA 3.60§9J_C3 4.4045 FSP 4689

DISTANCE 567.770 EARTH TO MARS

32.890 GAL 6.11AZL 94.35 HCA 167.25 SMA 183.74 ECC .22489 INC 4.3535 vl 30.281

21.934 GAp -5,g8 AZP 85.75 TAL 34.35 TAp 201.60 RCA 142.42 Apo 225.06 V2 24.924

43.56 ZAP 88.52 ETS 179.91 ZAE 115.08 ETE 158.25 ZAC 11g.83 ETC 255.27 CLP 88.18

OLA -10.60 RAL 121.37 RAD 6568.0 VEL 12.073 PTH 2.16 VHp 3.832 OpA 37.56 RAp 187.54 ECC 1.4014

L-I TIME INJ LAT [NJ LONG ]NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1927.25 -11.72 24.05 344.34 115.96 15 4 31 1327.2 -8.13 17.21

5241.61 26.65 236.19 34g.67 80.05 25 15 38 4641.6 25.00 227.91

1681.86 -12.85 3.43 343.76 117.22 16 16 29 1081.9 -9.11 358.65

4962.23 27.89 215.38 349.41 78.79 2 41 32 4362.2 26.06 207.05

1505.68 -15.84 350.36 342.05 120.70 17 9 48 905.7 -11.68 543.76

4711.17 31.22 195.43 348.53 75.31 3 57 35 4111.2 28.88 187.01

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3973.3 SGR 4718.0 SG3 1389.0 ST 1001.3 SR 1284.6 SS 1617.8

RRT -.9590 RRF -.9990 RTF .9587 CRT -.8667 CRS .9970 CST -.8257

SGB 6168.2 R23 .1160 R13 -.9922 LSA 2239.7 MSA 503.7 SSA 10.1

SG1 6106.8 SG2 869.7 THA 129.90 EL1 1577.1 EL2 406.9 ALF 126.90

LAUNCH 0ATE OEC 25 1964 FLIGHT TIM[ 266.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CONIC DISTANCE 571.854 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 93.24 VL 32.892 GAL 6.06 AZL 94.92 HCA 168.36 S_AA 183.76 ECC .22461 INC 4.9154 vl 30.281

RP 220.18 LAp -.99 LOP 26]-.65 VP 21.983 GAP -6.18 AZP 85.18 TAL 34.12 TAp 202.48 RCA 142.48 Apo 225.03 V2 24.965

RC 271.430 GL -33.49 GP 37.56 ZAL 45.61 ZAP 87.19 ETS 181.02 zAE 112.82 ETE 158.74 ZAC 121.90 ETC 255.02 CLP 86.45

PLANETOCENTRIC CONIC

C3 25.797 VHL 5.079 DLA -13.80 RAL 120.50 RAD 6568.0 VEL 12.131 PTH 2.17 VHP 3.982 OpA 39.75 RAp 188.49 ECC 1.4245

LNCN AZMTH LNCH TIME b-I TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 56 5 1832.61 -8,84 16.59 344.42 117.01 15 26 38 1232.6 -5.15 11.85

90.00 23 17 41 5363.85 27.78 244.95 351.27 84.29 24 47 4 4763.9 26.70 236.45

100.00 16 10 g 1593.65 -10.06 .37 343.77 118.30 16 36 42 993.7 -6.20 553.71

100.00 0 50 14 5078.04 29.14 223.75 351.10 83.03 2 14 52 4478.0 27.87 215.18

110.00 17 2 3 1431.07 -13.20 346.18 341.92 121.82 17 25 54 831.1 -8.90 339.73

110.00 2 14 49 4813.39 32.73 203.02 350.46 79.55 3 35 2 4213.4 50.95 194.25

GIFFERENTIAL C-GRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3990 TRA-2.8768 TC3-2.4610 BAU 1.5289 SGT 4197.6 S_ 4984.4 $63 1275.5 ST 1101.5 8R 1503.5 SS 1682.2

ROE 1.0491 RRA 2.6413 RC3 3.8874 FAU .31690 RRT -.9631 RRF -.9992 RTF .9624 CRT -.8839 CRS .9983 CST -.8554

F02-3.5616 FRA-7.9405 FC-10.6350 BSP 22017 SG8 6516.5 R23 .1115 R13 -.9929 LSA 2459.4 MSA 504.9 SSA 8.5

BOE 1.1224 BRA 3.9054 BC3 4.4332 FSP 4306 861 6457.8 862 872.5 THA 129.92 EL1 1814.3 (L2 426.8 ALF 125.16

2456



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUIACH DAY( DEC 25 1984 FLIGHT TIM( 268.00 ARRIVAL DATE SEP 19 |965

HELIOCEHTRIC CONIC DISTANCE 575.944 EARTH TO NARS

RL 14T.13 LAL -.00 LOL 93.24 VL $2.893 GAL 6.02 AZL 95.60 HCA 189.47 SNA 183.78 ECC .Z2434 INC 5.59SS VI 30.281

RP 21R.|I LAp -1.DE LOP 262.77 VP 22.OSZ GAP -6.$9 AZP 94.50 TAL 33.87 TAp 203.$4 RCA 142.55 APO 225.01 ¥Z 25.006

RC ZTE.R$S GL -ST.Z4 GP 40.04 ZAL 49.02 ZAP 86.00 ETS 182.20 ZAE 110.59 EYE 159.21 ZAC 124.20 ETC 254.68 CLP 84.77

PLAN[TOCENTRIC CONIC

C3 Z¥.TRT VHL 5.271DLA -17.41RAL I19.42 RAD 6568.1 VEL 12.213 PTH 2.I9 YHp 4.175 _ 42.07 RAp |85.75 ECC 1.4575

LNCH AZMYH LNCH TIN( L-I T|M( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 25 3S 1720.13 -5.31 12.21 344.95 I17.85 15 54 1S 1120.1 -I.54 5.56

9O.OO 22 $9 36 5515.24 28.32 255.84 353.24 89.72 24 11 29

100.00 16 $8 48 1490.23 -6.87 354.57 344.22 119.21 17 1 58

100.00 O 14 58 5218.37 29.86 234.12 353.21 88.43 I 41 57

110.00 17 22 51 1345.94 -10.10 341.54 342.13 122.83 17 45 17

110.00 1 45 24 4955.43 33.86 212.36 352.94 84.97 3 7 40

DIFFEREHTIAL CGRRECTION$ MID-COURSE EXECUTION ACCURACY

TD( -.5541 TllA-3.09GO TCS-2.4556 BAU 1.8291 SGT 4419.1 $GR 5271 .Z $(;3 1|47.3

ROE 1.$28y RRA 2.9151 RC3 3.G333 FAU .28583 RRT -.94_5 RIM r -.9993 RTF .9655

FDE-3.TER9 FRA-7.4367 FC3-8.9053 8_P 23262 _ 6976.6 R23 .1072 R13 -.9955

DOE 1.4596 BRA 4.2524 BCS 4.3853 FSP 3862 SG1 6820.5 $62 876.6 THA 129.78

LAUNCH DATE DEC 25 19G4

4913.2 27.96 247.19

890.2 -2.72 348.00

4618.4 29.52 225.35

745.9 -5.70 335.21

4335.4 $2.79 205.28

ORBIT DETERMINATION ACCURACY

ST 1219.9 SR 1758.2 89 1728.8

CRT -.9011 CRS .9990 CST -.8812

LSA 2704.0 NSA 506.6 9SA 7.1

EL1 2093.3 ELZ 444.2 ALF 123.74

FLIGHT TIN( 270.00 ARRIVAL DATE SEP Zl 1965

HELIOCENTRIC COLIC DISTANCE 580.041 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 32.895 GAL 5.97 AZL 96.44 HCA 170.59 SHA 183.92 ECC .22409 INC 6.4597 V1 30.291

APO 225.01 V2 25.047

ETC 254.23 CLP 83.17

RP 219.44 LAp -1.05 LOP 263.89 VP 22.081 GAP -6.59 AZP 83.65 TAL 33.61 TAp 204.20 RCA 142.83

RC 274.220 GL -41.49 GP 42.77 ZAL 50.83 ZAP 85.00 ETS 183.44 ZAE 108.40 ETE I59.67 ZAC 126.76

pLAN(TOCENTRIC C_HIC

CS 30.876 VHL 5.539 OLA -21.47 RAL 118.05 RAD 6568.2 VEL 12.331 PTH 2.22 VHp 4.426 DPA 44.55 RAp 191.42 (CC 1.5048

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT 1NJ LONG INJ RT ASC |NJ AZHTH INJ TIN( PO CST TIN INJ 2 LAT INJ Z LONG

90.00 19 5 5 1577.87 -.74 4.24 346.30 I18.3| 16 Sl 23 977.7 3.05 $57.61

90.00 21 49 7 5705.18 27.56 269.81 355.36 96.66 23 24 12 5105.2 28.22 261.21

100.00 17 11 38 1362.89 -2.39 347.53 345.38 119.81 17 34 21 762.9 1.59 341.01

100.00 23 25 15 5395.20 29.46 247.23 555.59 95.31 24 55 10 4795.2 29.88 238.45

110.00 17 48 49 1246.31 -6.38 336.22 342.91 123.65 18 9 38 646.3 -1.91 329.99

110.00 1 8 29 5084.54 34.14 223.98 355.93 91.84 2 33 13 4484.5 34.02 214.74

DIFFERENTIAL CA_RECTIONS MID-COUR_ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE -.7963 lrRA-3.3465 TC_-2.3872 BAU 1.7402 SA;T 4627.2 SCAt 5581.5 SG3 1004.5 ST 1353.5 Sit 2047.3 $S 1743.7

RDE 1.6752 HA 5.2497 RC3 3.5079 FAU .25139 RRT -.9693 RRF -.9994 RTF .9680 CRT -.9162 CR$ .9R94 CST -.9019

FDE-S.809S FRA-6.8389 FC3-7.0996 2SP 24471 _ 7250.1 R23 .1032 RI3 -.9940 LSA 2967.1 NSA 509.7 SSA 5.9

BOE 1.9299 BRA 4.6648 BC3 4.2431 F_P 3358 $6t 7|96.2 _2 882.5 THA 129.49 ELI 2410.6 (L2 460.7 ALF 122.54

LAUNCH DATE DEC 25 1964 FLIGHT TIN( 2TZ.DD ARRIVAL DAYE SEP 23 1955

HELIOCEHTRIC CONIC Dl STANCE 584.145 EARTH TO MARS

RL 147.13 LAL -.DO LOL 93.24 YL 32.897 GAL 5.92 AZL 97.51HCA 171.70 SNA 185.85 ECC .22585 INC 7.5110 vl 50.281

RP 219.07 LAp -I.D8 LOP 285.02 VP 22.15I GAP -8.78 AZF 82.57 TAL 33.34 TAp 205.05 RCA 142.70 APO 225.0| V2 25.088

RC 275.599 GL -46.S0 _p 45.77 ZAL 54.09 ZAp 84.21ET9 194.72 ZA( 106.27 ET( I60.09 ZAC 129.59 ETC 253.$3 CLP R1.G8

PLANI[T(SCENTRIC CONIC

CS 35.008 VHL 5.917 DLA -28.01RAL 116.27 RAD 6568.4 V(L 12.505 PTH 2.26 VHp 4.763 OpA 47.15 RAp 195.60 (CC 1.5761

LNCH A_4TH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

90.00 IT 9 51 1359.90 6.25 552.05 349.44 117.67 17 32 30 759.9 9.91 345.28

90.00 20 30 7 701.44 25.75 511.79 358.64 105.90 20 41 49 101.4 25.70 303.67

100.00 ID 4 O 1185.02 3.64 337.77 348.00 119.69 18 23 45 585.0 7.56 $$1.18

!O0.00 22 I8 39 5639.59 26.62 264.81 357.49 104.12 23 52 39 5039.6 28.30 256.41

110.00 18 25 45 1123.04 -I.89 329.76 344.68 124.15 18 42 28 523.0 2.80 525.55

110.00 O 19 19 5274.34 32.76 238.60 359.02 100.37 1 47 14 4674.3 33.84 229.55

DIFF(REHYIAL CORRECTIONS

TO( -.9401 TRA-3.8562 TC3-2.2418 BAU 1.8631

ROE 2.1006 RRA 3.6655 RC3 3.2699 FAU .21373

FOE-S.T48I FRA-6.1238 FC3-5.2963 2SP 25755

DOE 2.S014 tDRA 5.1631 BC3 3.9809 FSP 2814

MID-COURSE (XECUTTON ACCURACY ORBIT OETERNINATION ACCURACY

SET 4818.2 SGR 5907.0 SG3 845.9 ST 1488.9 SR 2357.0 SS 1705.2

RRT -.9716RIF -.9994 RTF .9699 CRT -.9272 CRS .9998 CST -.9163

SGB 7622.9 R23 .0997 R13 -.9945 LSA 3226.0 NSA 516.0 SSA 4.9

SG1 7570.8 $¢;2 889.8 THA 129.04 EL1 2746.5 ELZ 478.5 ALF 121.42

LAUNCH DATE DEC 25 1964 FLIGHT TINE 304.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DISTANCE 651.579

RL 147.13 LAL -.00 LOL 95.24 VL 32.970 GAL 4.73 AZL 81.68 HCA 190.43 144A 185.08 ECC .22034 INC 8.$233

RP 215.62 LAp -1.50 LOP 283.57 VP 22.923 GAP -9.16 AZP 96.|9 TAL 26.69 TAp 217.13 RCA 144.30 APO 225.86

RC 295.251 CA. 53.06 rip -37.20 ZAL 61o98 ZAP 66.16 ETS 159.48 ZAE 88.72 ETE 177.75 ZAC 47.90 ETC 253.88

PLAN(TOCENTRIC CONIC

CS 35.417 VHL 5.951 OLA 65.71 RAL |66.95 RAD 6568.4 VI[L 12.52| PTH 2.27 VHp 4.631 DPA -25.83 RAp 149.65

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAT INJ LGNG INJ RT ASC |NJ AZMTH INJ TIN(

10.76 9 8 16 4247.22 -56.74 241.85 130.58 17.43 10 19 3

10.76 D S 1 4907.63 -12.82 251.63 6.43 9.70 I 24 48

20.76 7 48 SS 4316.69 -48.39 2L_).54 98.58 28.01 9 0 32

20.76 2 2 57 4800.46 -16.10 243.05 27.47 19.16 3 22 58

27.86 S 11 18 4538.90 -31.94 230.07 80.61 29.00 6 26 57

152.14 15 I6 58 2916.37 -31.94 83.43 80.58 29.00 16 3 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 7.5592 TRA -.5355 TCS-4.0g09 BAU 2.2223 _T 884505 _ 4202.0 $G3 818.3

ROE S.3028 RRA .0911 RC3-2.3009 FAU .22908 RRT .9742 RRF .ll73 RTF .9595

FDE 6.9559 FRA .2775 FC3-5.599? 8SP 3348? _ 9792.8 R25 .23?4 R13 .9T01

BO( S.2492 BRA .5452 BCS 4.6935 FSP S028 SG1 9755.D SG2 860.2 THA 25.04

EARTH TO MARS

V1 30.281

V2 25.697

CLP $9.$1

(CC |.5929

PO C$T TIM INJ 2 LAT INJ 2 LONG

3647.2 -64.27 236.76

4307.6 -20.70 250.61

3718.9 -55.26 225.$7

4200.5 -25.63 240.56

3938.9 -$8.85 225.52

2216.4 -38.84 80.88

ORBIT DETERMINATION ACCURACY

ST 7208.8 Sit 3181.5 SS 2681.9

CRT .9974 CRD-I.0000 CST -.9987

LSA 8388.5 MSA 274.4 SSA 6.4

EL1 7950.2 EL2 209.7 ALF 23.54

2457



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAIJ_ICN DATE DEC 25 1984 FLIGHT TIN( 306.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC DISTANCE 655.832 EARTH TO MARS

RL 147.13 LAL -.OO LOt. 93.24 VL 32.976 GAL 4.64 AZL 82.41HCA 191.62 SMA 185.18 ECC .22023 INC 7.5922 vl 30.281

RP 213.31 LAP -1.52 LOP 284.76 vP 22.971 GAP -9.28 AZP 97.44 TAL 26.20 TAp 217.82 RCA 144.40 APO 225.97 V2 25.731

RC 266.356 GL 50.48 GP -34.26 ZAL 60.79 ZAP 64.11 (T8 159.81ZAE 87.25 ETE 176.93 ZAC 50.68 ETC 254.56 CLp 58.10

PLANETOCENTRIC CONIC

C3 31.689 VNL 5.629 OLA 63.16 RAL 164.72 RAO 6568.3 VEL 12.372 PTH 2.23 VHp 4.480 DPA -23.12 RAp 150.84 ECC 1.5215

LNCN AZMTN LMCH TIME L-! TIME INJ LAT INJ L(_G |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30.64 § 9 19 4499.87 -32.82 225.81 55.70 32.47 6 24 19 3899.9 -39.45 220.68

1_9.16 15 1 6 2799.31 -32.81 84.55 55.68 32.47 15 47 47 2199.3 -39.44 79.41

30.84 5 9 19 4499.87 -32.82 225.81 55.70 32.47 6 24 19 3899.9 -39.45 220.68

149.16 15 1 8 2799.31 -32.81 84.55 55.68 32.47 15 47 47 2199.3 -39.44 79.41

30.64 5 9 19 4499.87 -32.82 225.81 55.70 32.47 6 24 19 3899.9 -39.45 220.68

149.16 15 1 6 2799.31 -32.81 84.55 55.68 32.47 15 47 47 2199.3 -39.44 79.41

DIFFERENTIAL CORRECTIONS H|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 7.0857 TRA -.7072 TC3-4.6208 BAU 2.1911 8GT 9034.5 SGR 3880.7 963 894.2 ST 7229.5 SR 2867.7 SS 2749.1

ROE 2.8164 RRA .0240 RC3-2.3229 FAU .24468 RRT .9753 RRF .9971RTF .9613 CRT .9974 CRS-I.OO00 CST -.9969

FOE 6.9747 FMA .1282 FC3-6.6846 BSP 33552 S_ 9832.7 R23 .2365 R13 .9699 LSA 8244.8 MSA 263.0 SSA 7.4

BDE 7.6249 BRA .7077 BC3 5.1718 FSP 3255 SG1 9800.8 SG2 790.7 THA 22.89 EL1 7775.1 EL2 192.2 ALF 21.60

LAUNCH DATE DEC 25 1964 FLIGHT TIN( 308.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CCNIC

RL 147.13 LAL -.OO LOt. 93.24 VL

RP 213.01 LAP -1.55 bOP 285.95 VP

RC 297.448 GL 48.20 GP -31.67 ZAL

PLAN[TOCENTRIC CONIC

C3 28.832 VHL 5.370

LNCN AZMTH LNCH TIN(

33.56 § 9 50

146.44 14 48 25

33.56 5 9 50

146.44 14 48 25

33.56 5 g 50

146.44 14 49 25

DIFFERENTIAL CGRRECTIONS

TOE 6.8R79 TRA -.8446 TC3-5.1433 BAU 2.1738

ROE 2.4248 RRA -.0164 RC3-2.3132 FAU .25586

FOE 6.8659 FRA .0043 FC3-7.6827 8SP 33701

80E 7.1233 9RA .6450 BC3 5.6395 FSP 3427

DISTANCE 680.094 EARTH TO MARS

32.982 GAL 4.55 AZL 83.01HCA 192.80 SMA 185.29 ECC .22013 INC 6.9929 vl 30.281

23.018 GAP -9.40 A ZP 96.82 TAL 25.69 TAp 218.49 RCA 144.50 APO 226.08 V2 25.765

59.85 ZAP 62.21ETS 160.18 2AE 85.78 ETE 176.28 ZAC 53.19 ETC 255.11CLP 56.79

DLA 60.88 RAL 163.19 RAD 6566.2 VEL 12.256 PTH 2.20 VHP 4.375 DpA -20.71 RAp 151.93 ECC 1.4745

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

4464.75 -33.36 221.82 51.68 35.64 6 24 15 3864.7 -39.72 216.19

2787.04 -33.35 83.77 51.67 35.63 15 34 52 2187.0 -39.71 78.1A

4464.75 -33.36 221.82 51.68 35.64 6 24 15 3864.7 -39.72 216.19

2T87.04 -33.3§ 83.77 51.67 35.63 15 34 52 2187.0 -39.71 78.14

4464.73 -33.36 221.62 51.66 35.64 6 24 15 3884.7 -39.72 216.19

2787.04 -33.33 6"3.77 51.67 35.63 15 34 52 2187.0 -39.71 78.14

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9220.6 SGR 3587.1 SG3 953.3 ST 7170.6 SR 2588.5 SS 2770.6

RRT .9760 RRF .9968 RTF .9624 CRT .9973 CRS-I.OOOO C$T -.9969

$68 9893.8 R23 .2365 R13 .9695 LSA 8107.3 NSA 255.8 SSA 6.5

SGt 9866.8 $62 730.4 THA 20.91 EL1 7621.3 EL2 179.1 ALF 19.81

LAUNCH DATE DEC 25 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC DISTANCE 664.365 EARTH TO MARS

RL 147.13 LAL -.OO LOL 93.24 VL 32.989 GAL 4.46 AZL 83.51HCA 193.99 8MA 185.40 ECC .22004 INC 6.4925 vl 30.281

RP 212.72 LAP -1.57 LOP 287.15 VP 23.065 GAp -9.51 AZP 96.30 TAL 25.17 TAp 219.16 RCA 144.61 Apo 226.20 V2 25.790

RC 299.526 GL 46.17 GP -29.33 ZAL 59.13 ZAP 60.45 ET8 160.59 ZAE 64.32 ETE 175.75 ZAC 55.44 ETC 255.53 CLP 55.55

PLANETOCENTRIC CONIC

C3 26.573 VHL 3.|55 DLA 58.79 RAL 162.14 RAD 6568.1VEL 12.163 PTH 2.18 VHp 4.503 DpA -16.57 RAp 132.92 ECC 1.4373

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

36.06 5 12 2 4432.65 -33.66 216.06 46.36 36.51 6 25 54 3832.7 -39.75 212.03

143.94 14 37 54 2779.50 -33.84 83.12 48.35 38.50 13 24 12 2176.5 -39.74 77.07

36.08 5 12 2 4432.65 -33.66 218.08 48.36 38.51 6 25 54 3832.7 -39.75 212.03

143.94 14 37 54 2778.50 -33.64 83.12 48.35 38.30 15 24 12 2178.5 -39.74 77.07

36.06 5 12 2 4432.65 -33.66 218.08 48.36 38.51 6 25 54 3832.7 -39.75 212.03

143.94 14 37 54 2778.30 -33.64 83.12 48.35 38.50 15 24 12 2178.5 -39.74 77.07

DIFFERENTIAL CORRECTION_ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 6.3790 TflA -.9528 TC3-5.6534 6AU 2.1654 SGT 9403.1SGR 3318.6 SG3 997.3 ST 7118.7"SR 2343.8 SS 2761.0

ROE 2.1076 RflA -.0384 RC3-2.2783 FAU .26315 flRT .9764 RRF .9963 RTF .9631 CRT .9971CRS-l.0000 CST -.9969

FOE 6.6?69 FRA -.0699FC3-8.5731BSP 33986 SG8 9971.3 R23 .2365 R13 .9689 LSA 7983.1NSA 251.0 SSA 9.5

80E 6.7162 BRA .9536 Be3 6.0953 FSP 3556 SG1 9948.5 $G2 676.8 THA 19.11 EL1 7492.7 ELI 168.8 ALF 18.18

LAUNCH DATE DEC 25 1984 FLIGHT TIME 312.00 ARRIVAL DATE NOV Z 1965

HELIOCENTRIC CCNIC DISTANCE 668.645 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 93.24 VL 32.996 GAL 4.37 AZL 83.93 HCA 195.19 SMA 185.52 ECC .21995 INC 6.0681 V1 30.281

RP 212.43 LAp -1.59 LOP 288.35 VP 23.111 GAP -9.62 AZP 95.86 TAL 24.63 TAp 219.82 RCA 144.71 Apo 226.32 V2 25.831

RC 299.592 GL 44.36 GP -27.25 ZAL 58.39 ZAP 58.80 ETS 161.01 ZAE 82.89 ETE 175.32 ZAC 57.47 ETC 253.87 CLP 54.36

PLAN_TOCENTRIC CONIC

C3 24.742 VHL 4.974 DLA 56.87 RAL 161.46 RAD 6368.0 VI[L 12.088 PTH 2.16 VHP 4.257 DpA -16.67 RAp 153.84 ECC 1.4072

LNCH AZMTH LI_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

38.37 3 15 23 4403.03 -33.78 214.GO 45.59 41.11 6 28 46 3803.1 -39.62 208.19

141.63 14 29 3 2772.82 -33.76 82.59 43.58 41.10 15 .15 16 2172.8 -39.61 76.19

38.37 5 15 23 4403.03 -33.78 214.60 43.59 41.11 6 28 46 5803.1 -39.62 208.19

141.63 14 29 3 2772.82 -33.76 82.39 45.36 41.10 15 15 16 2172.8 -39.61 76.19

38.37 S 15 23 4403.05 -33.78 214.60 43.59 41.11 6 28 46 3603.1 -39.62 208.19

141.63 14 29 3 2772.82 -33.76 82.59 43.58 41.10 15 15 16 2172.8 -39.61 76.19

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 6.1096 TRA-I.O403 TC3-6.1574 BAU 2.1661 SGT 9384.1 SGR 3074.8 SG3 1028.9 ST 7070.6 SR 2128.4 SS 2727.1

ROE 1.0467 RRA -.0495 RC3-2.2293 FAU .26764 RRT .9767 RRF .9957 RTF .9634 CRT .9969 CRS-I.OOOO CST -.9966

FOE 6.4321 FRA -.1609 FC3-9.5646 BSP 34276 S_10065.3 R23 .2361 RI3 .9682 LSA 7867.6 NSA 247.2 SSA 10.5

BOE 6.3626 BRA 1.0414 BC3 6.5483 FSP 3634 S6110045.6 $62 629.1 THA 17.47 EL1 7382.2 EL2 160.2 ALF 16.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAYE DEC ZS 1994

HELIOCENTRIC CONIC

RL 147.13 LAL -.OO

RP 218o15 LAff -1.81

RC 300.945 GL 42,T4

pLAMETOCEMTRIC COMIC

C$ 23.225 VNL 4.919

LNCN AZMTM LM_H TIME

40.51 5 19 57

139,49 14 21 30

40.51 S 19 37

139.49 14 21 30

A0.51 5 19 37

139.49 14 21 30

FLIGHT TIN( 314.00 ARRIVAL DATE NOV 4 1985

LOt- 93.24 VL

LOP 289,55 VF

Gp -25.3R ZAL

DISTANCE 672,953 EARTH TO MARS

33,003 GAL 4,2T AZL 84,30 HCA 196.39 SMA 185,64 ECC ,219RR INC 5,7033 Vl 30.281

23.157 GAP -9.72 AZP 95.47 TAL 24.08 TAp 220.47 RCA 144.82 AlSO 226.45 V2 25.865

55.22 ZAP 57.26 ET5 161.43 ZAE 81.47 ETE 174o97 ZAC 59,30 ETC 254.14 CLP 53.25

DLA 55.12 RAL 161,04 RAG 6567,9 VEL 12.025 PTH 2,15 VHP 4,229 DPA -14,99 RAP 154,6R ECC 1.3922

L-1 T1ME INJ LAY INJ LOIAG INJ RT ASC INJ AZIATH 1HJ TIM( FO C$1 TIM lHJ 2 LAY INJ 2 LONG

4375,38 -33,77 211,33 43,27 43.47 6 32 32 3?75,4 -39.3T 204.45

2?69.45 -33.75 82.18 45.29 43.46 13 7 4O 2169.5 -_).34 75.49

4373.36 -33.TT 215.35 43.27 43.47 6 32 52 3775.4 -39.$7 204.83

2769.45 -33.75 82.18 43.29 45.46 15 7 40 2169._ -39.36 ?5.49

4373.39 -33.7? 251.53 43.27 43.47 E 32 52 3775.4 -39,57 204.63

2799.45 -33.73 82.16 45.21 43.46 15 T 40 2199.5 °39.39 75.49

DIFFER(MTIAL CGRRECTION9

TOE 5.8827 TRA-1.1065 TC5-6.9512 BAD 2.2718

ROE 1.$557 RItA -.Q315 RC3-2.tGTO FAU .29949

FDE 6,1407 FRA -.20ZO FC-10,0452 BW e 349?6

ROE G.10499WA 1.1973 BC3 9.9953 FSP 3667

NID-COURSE EXI[CUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 9762.3 S6R 2852.6 SG5 1049.5 ST 7030.9 M 1941.3 SS 2678.9

flRT .97|9 RRF .9949 RTF .9653 CRT .9996 CRD*I.0000 CAT -.9966

S4810570.5 R25 .2555 R53 .9975 LSA 7799.5 MSA 245.1 SSA t1.4

SG550155.S _ SeT.O THA 55.99 ELI 7292.3 £L2 153.3 ALF 15.39

LAUNCH DATE DEC 25 1964 FLIGHT TIME 319,00 ARRIVAL DATE NOV S 1965

HELIOCENTRIC C(:NIC

RL 147.13 LAL -.DO

RP 211.87 LAP -5.63

RC 301.487 GL 41.28

DISTANCE 677.229

LOL 93,24 VL 33.010 9AL 4.18 AZI. 84.91

LOP 290.76 VP 25.202 GAP -9.83 AZP 95.54 TAL

GP -23.71 ZAL 59.00 ZAp 55.81 ETS 161,84 ZN[

EARTH TO MARS

197.59 SMA 185.76 ECC .21991 INC 5.3864 vl 30.281

23,32 TAP 221.11 RCA 144,92 APO 229.59 V2 25,895

80.09 ETE 174,70 ZAC 60,96 ETC 256,35 CLP 52,14

pLAN(TOCENTRIC CONIC

C3 21..J_lle q HI. 4.684

LNCH AZMTH LI_H TIME

42.55 S 24 32

137.49 14 14 58

42.51 5 24 32

137.49 14 14 58

42.51 5 24 52

137.49 14 14 $8

DIFFERENTIAl. C¢IIRECTION$

TOE 5.9981 TIIA-1.1535 TC3-7.1959 BAt) 2.1815

ROE 1.4324 IRA -,0479 RC3-2.0970 FAU .29929

FOE 5.9752 FltA -,2U5 FC-tO.9255 asp 55150

ROE 5.9706 BRA 1.1564 9C3 7.4375 FSP 3711

DLA 53,50 RAL 160,94 RAO GSGT,9 VEL !1,972 pTH 2,13 VHp 4,216 DpA -13.51 RAP 155.48 ECC 1.3911

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

4349,29 -53,_ 208,29 45,33 45,62 9 3T t 3T49,3 -39.04 201.52

2797.95 -53.95 81.88 41.31 45.61 15 1 6 2167.9 -39.03 74.95

4349.29 -33.19 209.L_ • A1.55 45.62 9 37 1 3T49.3 -$9.04 201.52

2797.95 -33.95 95.88 41.51 45_61 15 1 6 2197.9 -39.03 74.95

4349.29 -35.69 2M.Z9 41.55 45.92 9 57 1 3749.5 -39.D4 201.32

L_rDT.95 -53.95 81.99 41.55 45.61 15 1 6 2567.9 -39,03 74.95

M|D-COUDSlE: EXECUTiON ACCURACY ORBIT DETERNINAT|ON ACCURACY

_T SH)ST.O _ 2950.3 SG5 1061.3 ST 6997.3 Sit 1?7?.9 SS 2619.7

RRT ,9T98 RRF ,H40 RTF ,9935 CRT ,9963 CRS-J,DOOO CST -.9995

1_B|0£84.A R25 .2555 R13 .9699 LSA 7G76.4 NSA 243.2 SSA 12.1

S4110269.7 _ 549.5 THA 14.65 ELI 7219.1 EL2 147.4 ALF 14.21

LAUNCH DA,E DEC ZS 1994

HELIOCENTRIC CONIC

RL 147.15 LAL -.DO LOL. 93.24 VL

RP 211.60 LAp -1.64 LOP 291.97 vP

RC 302.717 GL 39.97 GP -22.20 ZAL

PLAIN[TOCENTR|C CONlC

C3 20.836 VHL 4.565

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAY

44.39 3 30 1 4324.39 -3_,49

135.62 14 9 15 2799.00 -33,47

44.39 3 30 1 4324.34 -33.49

135.62 14 9 15 2798.00 -33=47

44.38 5 30 1 4324.39 -33.48

135.62 14 9 15 ZT68.0D -33.47

DIFFERENTIAL CQRRECTIONS

TOE 5.5176 TRA-1.190R TC3-7.9165 9AU 2.1932

ROE 1.3011RRA -.0406 RC3-2.0230 FAU ._9755

FDE 5.5774 FRA -.2242 FC-S1.1171 9SP 35599

DOE 5.6689 BRA 1.1919 BC3 7.8806 FSP 5708

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -,DO L_4. 93,24 VL

RP 211.33 LAp -1.68 L_P 293,18 _p

RC 303.739 GL 39,78 GAP -20,84 ZAL

PLAM(TOCENTRIC _IC

FLIGHT TIME 316,00 ARILZVAL DATE NOV 8 1945

D|STANCE 991.533 EARTH TO MARS

33.017 GAL 4.08 AZL 84.89 HCA 198.80 SNA 185.88 ECC .21976 INC 5.1081 vl 30.281

23.247 GAP -9.93 AZP 94.R4 TAt. 22.94 TAp 221.74 RCA 145.03 Apo 228.73 V2 25.926

57.91 ZAP 54.44 ET3 162.24 ZA( 76.73 ETE 174.47 ZAC 62.46 ETC 256.51 CLP 51.09

DLA 51.99 RAL 160.81 RAG 9597.8 VEL 11.925 PTH 2.12 VHP 4.214 DpA -12.19 RAP 156.24 ECC 1.5429

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

205.39 39.70 47.58 6 42 5 3724.4 -38.65 198.22

91.DR 59.99 47,57 14 55 23 2169.0 -38.64 74.55

205,36 39.T0 4T,56 G 42 5 3T24,4 -38,65 199.22

6!.99 _9.G9 47.57 14 55 23 2198.0 -38.64 74.55

205.39 39.70 47.59 6 42 5 3T24.4 -39.65 198.82

81,69 39.99 47,57 14 55 23 2168,0 -38,64 74,55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTlOSDD.8 SGR 2496.8 SG3 IDGG.O ST 6967.1 SR 1634.4 SS 2552.1

RRT .9799 RRF ,9929 RTF .9634 CRT .9990 CRS -.R999 CST -.9965

ST_10409,4 R23 o2301 R13 ,9962 LSA 7593,8 MSA 241,8 SSA 13.8

S6110395.5 $92 316.6 THA 13.44 EL1 7154.8 EL2 142.4 ALF 13.16

FLIGHT TIME 320,00 ARRIVAL DATE NOV 10 1965

DISTANCE fd15.944 EARTH TO MARS

33.024 GAL 5.97 An. 85.14 HCA 200.01Sl4A 599.00 ECC .259T1 IMC 4.6615 vt 30.281

23.291 GAP -10.02 AZP 94.57 TAL 22.35 TAP 222.36 RCA 145.14 APO 226.87 V2 25.956

57.93 ZAP 55.15 ET9 192.62 ZAE 77.40 ETE 174.29 ZAC 93.93 ETC 256.65 CLP SO.OF

C3 19,873 VHL 4,458 DLA 50,59 RAL 190.92 RAD 659?,8 V[L 11,895 PTH

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

46,15 5 35 54 4300.40 -33.25

133.R5 14 4 13 2T49.37 -35,24

46.15 5 35 58 4300.40 -35.25

133.95 14 4 13 2799.37 -33,24

48.15 5 35 59 4300,40 -33,25

133.93 14 4 13 2799.5? -33._4

DIFFERENTIAL CCRRECTIONS

TOE 5.3934 TRA-1.2172 TC3-8.0992 BAU 2,2129

ROE 1.1722 RRA -.0320 RC_1.9479 FAU .29473

FOE 5.2798 FRA -.2137 FC-1_.5322 9SP 36005

SO( 5,4900 BRA 1,2179 BC3 8.5291FSP 3481

2,11VHp 4°222 DpA -11,02 RAP 156.97 ECC 1.3271

INJ LONG INJ RT AS( INJ AZl4TH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

202.91 38.34 49,39 9 47 39 3700.4 -38.22 195.30

81.39 39.33 49.38 14 50 22 2169.4 -38.21 74.28

202.91 38,34 49,39 6 47 39 3700.4 -38.22 195.30

95,59 36,55 49,36 14 50 22 2169,4 -38.21 74.28

202.91 30,54 49,39 9 47 39 3cOD,4 -38,22 195,30

91.39 38.33 49.39 14 50 22 2169.4 -38.21 74.28

MIO-COURS( EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SG710282oI $6R 2299,g SG5 1D65.0 ST 9934,2 Sit 1507.7 SS 2477.S

RRT .9791RRF .9914 RTF .9632 CRT .9956 CRS -.9999 CAT -.9961

$691D539,2 R23 .2259 R13 .9655 LSA 7514.3 NsA 240.6 SSA 14.S

S4110324.9 SG2 488.1 THA 12.34 EL1 7096.6 EL2 138.2 ALF 12.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE 0[C 25 1964 FLIGHT TIN[ 322.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC C(_IC DISTANCE 690.182 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93,24 VL 33.031GAL 3.87 AZL 85.38 HCA 201.22 SMA 186.13 ECC .21968 INC 4.6415 V! 30.281

RP 211.08 LAP -1.68 LOP 294.40 VP 23.334 GAP -10.12 AZP 94.33 TAL 21.75 TAp 222.97 RCA 145.24 Apo 227.02 V2 25.986

RC 304.746 GL 37.69 GP -19.61ZAL 58.07 ZAP 51.92 ETS 162.99 ZAE 78.10 ETE 174.14 ZAC 65.07 ETC 256.75 CLP 49.10

PLANETOCENTRIC CONIC

C3 19.023 VHL 4.362 DLA 49.27 RAL 161.16 RAD 6567.8 VEL $1.849 PTH 2.10 VHP 4.237 DpA -9.98 RAp 157.68 ECC 1.3131

LNCH AZMTH LNCH TIME L-1 TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

47.85 S 42 20 4277.19 -32.98 199.98 37.21 51.06 6 55 37 3677.2 -37.77 192.55

132.17 13 59 44 2771.88 -32.97 81.57 37.20 55.05 14 45 58 2171.9 -37.75 74.12

47.83 5 42 20 4277.19 -32.98 199.98 37.21 55.06 6 53 37 3877.2 -37.77 192.53

132.17 13 59 44 2771.88 -32.97 81.57 37.20 55.05 14 45 56 2171.9 -37.75 74.12

47.83 5 42 20 4277.19 -32.98 $99.98 37.21 51.06 6 53 37 3677.2 -37.77 192.53

132.17 13 59 44 2771.88 -32.97 8t.57 37.20 51.05 14 45 56 2171.9 -37.75 74.12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 5.2313 TRA-1.2256 TC3-8.5668 BAU 2.2300 SGT10448.0 SGR 2147.1SG3 1058.7 ST 6915.5 SR 1397.6 ss 2402.6

ROE 1.0632 RRA -.0202 RC3-1.8690 FAU .26082 RRT .9754 RRF .9897 RTF .9828 CRT .9951CRS -.9999 CST -.9958

FOE 4.9902 FRA -.1808 FC-11.8605 BSP 36356 S_10666.3 R23 .2208 R13 .9648 LSA 7449.3 MSA 240.7 SSA 15.9

BOE 5.3382 BRA 1.2258 BC3 8.7683 FSP 3648 S6110656.2 SG2 464.1 THA 11.36 EL1 7054.0 EL2 134.8 ALF 11.38

LAUNCH OATE OEC 25 1964 FLIGHT TIN( 324.00

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 L04- 93.24 VL 33.039 GAL

RP 210.82 LAP -1.69 LOP 295.82 VP 23.377 GAP -10.25 AZP 94.11 TAL

RC 305.746 GL 36.71 GP -18.30 ZAL 58.30 ZAP 50.75 ETS 163.33 2AE

PLANETOCENTMIC CONIC

CS 18.264 VHL 4.274 DLA 48.03 RAL 16|.50 RAO 8587.7 VEL 11.817 PTH

ARRIVAL DATE NOV 14 1965

LNCM AZMTH LNCH TIME L--I TIME INJ LAT

49.43 5 49 4 4254.58 -32.68

130.§7 13 55 43 2775.40 -32.66

49.43 § 49 4 4254.58 -32.68

130.57 13 55 43 2775.40 -32.66

49.43 § 49 4 4254.58 -32.68

130.57 13 55 43 277S.40 -32.86

OIFFER(NTIAL CORRECTIONS

TOE §.1083 TRA-1.2277 TC3-9.0409 BAU 2,2505

ROE .9691RRA -.0083 RC3-1.7917 FAU .25589

FOE 4.7070 FRA -.$409 FC-12.1295 BSP 37047

BDE 5.1994 BRA 1.2277 8C3 9.2168 FSP 3601

DISTANCE 694.487 EARTH TO MARS

3.76 AZ1. 85.56 HCA 2O2.4_SMA 186.26 ECC .21966 INC 4.4439 vl 30.281

21.14 TAP 223.57 RCA 145.34 APO 227.17 V2 26.015

74.83 ETE 174.03 ZAC 66.22 ETC 256.83 CLP 48.15

2.09 VHp 4.258 OpA -9.06 RAp 158.37 ECC 1.3006

INJ LONG INJ RT ASC INJ AZI4TM INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

197.46 36.28 52.60 6 59 59 3654.6 -37.29 189.89

81.64 36.27 52.59 14 41 59 2176.4 -37.27 74.07

197.46 36.28 52.60 8 39 59 3654.6 -37.29 189.89

81.64 36.27 52.59 14 41 59 2175.4 -37.27 74.07

197.46 36.28 52.60 6 59 59 3654.6 -37.29 189.89

81.64 36.27 52.59 14 41 59 2175.4 -37.27 74.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710614.9 SGR 2008.4 SG3 1048.9 ST 6892.1 SR $300.0 9S 2324.4

RRT .9744 RRF .9876 RTF .9624 CRT .9946 CRS -.9999 CST -.9955

56810803.2 R23 .2143 R13 .9641 LSA 7384.9 MSA 240.8 SSA 17.0

SG110794.1 SG2 443.9 THA 10.46 EL1 7012.4 EL2 132.0 ALF 10.63

LAUNCH DATE OEC 25 |_64 FLIGHT TIME 326.00

HELIOCENTRIC CONIC DISTANCE 698,818

RL 147.13 LAL -.00 LOL 93.24 VL 33.046 GAL 3.65 AZL 85.73 HCA 203.65 SMA

RP 210.58 LAP -1.71 LOP 296.84 Vp 23.419 GAP -10.30 AZP 95.91 TAL 20.51 TAp

RC $06.737 ;L 35.80 GP -17.48 ZAL 58.61 ZAP 49.63 ETS $63.66 ZAE 73.58 ETE

PLANETOCENTRIC CONIC

CS 17.579 VHL 4.193 OLA 46.85 RAL 185.94 RAD 6587.7 VEL $$.788 pTH 2.08 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.97 5 56 12 4232.23 -32.35

129.03 13 52 4 2779.91 -32.34

50.97 5 58 12 4232.23 -32.35

129.03 13 52 4 2779.91 -32.34

50.97 S 56 12 4232.23 -32.35

129.03 13 32 4 2779.91 -32.34

OIFF(RENTIAL CORRECTIONS

TOE 4.9968 TRA-1.2178 TC3-9.3110 BAU 2.2713

ROE .8875 flRA .0043 RC3-1.7153 FAU .25056

FOE 4.4318 FRA -.0901 FC-12.3394 8SP 37389

0OE 5.0750 BRA 1.2178 BC3 9.6644 FSP 3546

ARRIVAL DATE NOV 16 1965

LAUNCH DATE DEC 25 1964

EARTH TO MARS

186.39 ECC .21965 INC 4.2652 vl $0.281

224.18 RCA 145.45 kpo 227.$3 V2 26.043

173.94 ZAC 67.27 ETC 256.89 CLP 47.23

4.283 DpA -8.24 RAp 159.04 ECC 1.2893

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

195.02 35.53 54.05 7 6 44 3632.2 -36.79 187.35

85.78 35.52 54.04 $4 38 24 2179.9 -36.78 74.11

$95.02 35.53 54.05 7 6 44 3632.2 -36.79 187.$5

81.78 35.52 54.04 14 38 24 2179.9 -36.78 74.11

195.02 35.53 54.05 7 8 44 3632.2 -36.79 187.35

85.76 35.52 54.04 14 38 24 2579.9 -36.78 74.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T10777.6 SGR $681.5 SG3 $036.0 ST 6871.4 SR 1213.6 SS 2244.4

RRT .9731 flRF .9852 RTF .9620 CRT .9941 CRS -.9998 CST -.9951

S6890940.6 R23 .2068 R13 .9634 LSA 7325.8 MSA 241.1 SSA 18.0

S6110932.2 SG2 427.3 THA 9.66 EL$ 6976.5 EL2 129.5 ALF 9.96

FLIGHT TIME 328.00

HELIOCENTRIC COilC DISTANCE 703.156

RL 147.13 LAL -.OO LOt. 93.24 VL 33.054 GAL 3.54 AZt. 85.90 HCA 204.88

MP 210.$4 LAp -1.72 LOP 298.06 VP 23.465 GAP -10.38 AZlP 93.72 TAL 19.87

tic $07.719 GL 34.97 GP -16.56 ZAL 59.01 ZAP 48.56 ETS $63.97 ZAE 72.36

PLAN(TOCENTRIC CONIC

C3 16.957 VHL 4.$18 OLA 45.73 RAL $62.43 MAD 6567.7 VEL $$.762 PTH 2.08 Vt_

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ I.CNG INJ RT ASC INJ AZMTH INJ TIME

52.46 6 3 39 4210.$8 -32.00 $92.65 34.94 55.40 7 13 49

127.$4 13 48 45 2785.31 -31.99 82.00 34.93 55.39 $4 35 $0

52.46 8 3 39 4210.16 -82.00 192.65 34.94 55.40 7 13 49

127.54 13 48 45 2785.35 -31.99 82.00 34.93 55.39 14 35 10

32.46 G 3 39 4210.$6 -32.00 $92.65 34.94 55.40 7 13 49

127.54 13 48 43 2785.31 -31.99 62.00 34.93 55.39 14 35 $0

OIFFERENTIAL C(_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4.8942 TRA-1.1999 TC3-9.9808 BAU 2.2930 SGT10938.5 SGR 1765.5 SG3 1020.6

ROE .8970 RRA .0171 RC3-1.6397 FAU .24472 RRT .9794 RRF .9824 RTF .9615

FOE 4.1693 FRA -.0318 FC-12.4940 BSP 36520 S6819080.1 R23 .1982 R13 .9627

BDE 4.9619 BRA $.1992 BC310.$$46 FSP 3482 S6111072.3 SG2 454.$ THA 8.92

ARRIVAL DATE NOV 18 1965

EARTH TO MARS

SMA 186.52 ECC .21966 INC 4.1027 vl 30.281

TAP 224.75 RCA 145.55 Apo 227.49 V2 26.071

ETE 173.87 ZAC 68.24 ETC 256.94 CLP 46.33

4.314 DpA -7.52 RAp 159.71ECC 1.2791

PO CST TIM INJ 2 LAT INJ 2 LONG

3610.2 -35.28 184.89

2185.3 -36.27 74.25

3610.2 -36.28 184.89

2585.3 -36.27 74.25

3610.2 -36.28 184.89

2185.3 -36.27 74.25

ORBIT DETERMINATION ACCURACY

ST 6851.7 SR 1137.5 SS 2165.1

CRT .9935 CRS -.9998 CST -.9947

LSA 7271.1MSA 241.8 SSk 19.1

EL1 6944.3 EL2 127.5 ALF 9.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.0D

RF 210.10 LAP -1.74

RC 308.691 GL 34.21

PLANE TOCEMTR I C CONIC

C3 16. 397 VHL 4.O48

LNCH AZ14TH LNCH TIM(

53.92 6 II 29

126.08 13 45 99

53.92 6 11 29

126.08 13 45 "*9

53.92 6 11 29

126.08 13 45 39

FLIGHT TIN( 330.00 ARRIVAL DATE NOV 20 1965

DISTANCE 707.500 EARTH TO MARS

LOL 93.24 VL 33.062 GAL 3.43 AZL 86.05 HCA 206.10 SMA 186.66 ECC .21966 INC 3.9542 Vl 30.281

LOP 299.29 VP 23.501 GAP -10.47 AZP 93.55 TAL 19.22 TAp 225.32 REA 145.65 APO 227066 V2 26.098

r_p -15.71 ZAL 59.49 ZAP 47.54 (T$ 164.27 ZAE 71.16 (T( 173.81 ZAC 69.15 (TC 256.97 CLP 45.47

DLA 44.65 RAL 163.05 RAO 6567.7 VEL 11.738 PTH 2.07 VHp 4.34T DPA -6.88 RAp 160.37 ECC 1.2697

L-I TIHI[ [MJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST 'TrM INJ 2 LAT INJ 2 LONG

4188.14 -51.63 190.32 34.48 56.68 7 21 17 3588.1 -35.76 182.50

2791.65 -31.62 82.29 34.47 56.67 14 32 10 2191.7 -35.75 74.47

4188.14 -31.65 190.32 34.48 56.68 7 21 17 3588.1 -35.76 182.50

2791.65 -31.62 82.29 34.47 56.67 14 32 ID 2191.7 -35.75 74.47

4188.14 -31.63 190.32 34.48 56.68 7 21 17 3588.1 -35.76 182.50

2791.65 -31.62 82.29 34.47 36.67 14 3_ 10 2191.7 -35.75 74.47

DIFFEREMTIAL C4:RRECTION$

TDE 4.7962 TRA-I.IT2$ TC-10.4396 BAU 2.3158

ROE .7546 NRA .OL_15 RC3-1.9668 FAU .238G8

FOE 3.9124 FRA .QL_R6 FC-12.6086 8tP 5865|

BOG 4.8552 BRA 1.1730 8C$10.5703 FSP 3409

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 14T.13 LAL -.DO

RP 209.86 LAP -1.T9

RC 309.654 GL 33.90

PLANETOCENTRIC CONIC

CS 15.862 Vl4L 3.985

MID-COURSE EXECUTION ACCURACY ORB/T DETERNINATION ACCURACY

SGT11087.S SGR 1659.3 SG3 1003.4 ST 6829.1 SR 1068.9 SS 2083.1

RRT .9893 RRF .9791RTF .9810 CRT .9929 CRS -.9997 CST -.9942

SG811220.8 R23 .1886 R!8 .9620 LSA 7215.2 NSA 242.4 SSA 20.1

S6111213.6 SGZ 403.6 THA 8.26 ELI 6911.1 EL2 125.6 ALF 8.84

FLIGHT TIM( 332.00 ARRIVAL DATE NOV 22 1969

DISTANCL711._50 EARTH TO MARS

LOL 93.24 VL 33.069 GAL 3.31 AZL 86.18"_iCA 207.33 SMA 186.79 ECC .219T2 INC 3.8179 vl 30.281

700.52 VP 23.541 GAP -10.55 AZP 93.39 TAL 18.55 TAp 225.88 RCA 145.75 APO 227.83 V2 26.124

G4P -14.99 ZAL 60.04 ZAp 46.55 ETS 164.54 ZN[ 69.99 ETE 173.77 ZAC 69.99 ETC 256.98 CLP 44.$3

DLA 43.60 RAL 163.71 RAD 6567.6 VI[L 11.715 PTH 2.06 VHP 4.384 DpA -6.31 RAp 161.O3 (CC 1.2611

LNCH AZHTH LNCH TIM( L-I TIM( INJ LAT

55.54 6 19 41 4166.00 -31.25

124.66 13 42 43 2798.97 -31.24

55.34 6 19 41 4166.00 -31.25

124.66 13 42 43 2798.9T -31.24

55.34 6 19 41 4166.00 -31.25

124.66 13 42 43 2T98.97 -31.24

OIFFEREMTIAL C_RRECTIONS

TOE 4.7038 TRA-1.1376 TC-10.9266 BAU 2.3387

ROE .7001 RIIA .0420 RC3-1.4949 FAu .23228

FOE 3.6684 FRA .0977 FC-12.6785 BSP 39179

BOG 4.7556 USA 1.1384 6C311.0283 FSP 3338

|NJ LONG INJ RT A$C INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

188.02 34.15 57.89 7 29 7 3566.0 -35.24 180.14

82.67 34.14 57.87 14 29 22 2199.0 -35.23 74.79

188.02 34.15 57.89 7 29 T 3566.0 -35.24 180.14

82.67 34.14 57.87 14 29 22 2199.0 -35.23 74.79

188.02 34.15 57.89 7 29 7 3566.0 -35.24 180.14

82.67 34.14 57.87 14 29 22 2199.0 -35.23 74.79

MID-COURSE (vI_CUTION ACCURACY ORBIT D(TERNINATION ACCURACY

SGT1|259.9 $GR 1561.8 SG3 984.5 ST 6805.8 SR 1008.1 SS 2002.4

RRT .9667 W .9752 flTF .9604 CRT .9922 CR9 -.9997 CST -.9937

SG611381.8 R23 .1784 R19 .9612 LSA 7161.4 MSA 243.6 SSA 21.1

S6111354.9 SG2 396.3 THA 7.65 ELi 6879.0 EL2 124.D ALF 8.36

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 1A7.13 LAL -.DO

RP 209.66 LAP -1.76

RC 310.607 GL 32.84

PLAMETOCENTRIC CONIC

C3 15.376 VHL 3.921

LNCH AZMTH LNCH TIME

56.74 S 26 17

123.26 13 39 55

56.74 6 28 17

125.26 13 $9 55

56.74 G 26 17

123.26 13 39 55

FLIGHT TIM( 354.00 ARRIVAL DATE NOV 24 1965

DISTANCE 716.205 EARTH TO MARS

LOt. 93.24 VL 33.077 GAL 3.19 AZL 86.51HCA 208.56 SMA 186.93 ECC .21977 INC 5.6921 vl $0.281

LOP 301.75 VP 23.561 GAP -10.65 AZP 95.24 TAL 17.87 TAp 226.45 RCA 145.85 APO 228.01V2 26.149

GP -14.21ZAL 60.67 ZAP 45.61ETS 164.80 ZAE 68.85 ST[ 175.74 ZAC 70.77 ETC 256.99 CLP 45.81

OLA 42.59 RAL 164.43 RAD 6567.6 VEL 11.694 PTH 2.06 VHp 4.424 DpA -5.82 RAp 161.69 ECC 1.2531

L-I TIME INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4143.66 -30.85 185.75 33.94 59.03 7 37 20 3543.7 -34.70 177.82

2607.25 -30.84 85.12 55.93 59.02 14 26 42 2207.2 -34.69 75.19

4143.66 -30.85 185.75 33.94 59.05 7 37 20 3543.T -34.70 177.82

2897.25 -30.84 83.12 33.93 59.02 14 26 42 2207.2 -34.69 _5.19

4143.66 -30.85 185.75 33.94 59.03 7 37 20 3543.7 -34.70 177.82

2807.25 -30.84 83.12 33.93 59.02 14 26 42 2207.2 -34.69 75.19

DIFFERENTIAL CCRRECTIONs HID-COURSE EXECUTION ACCURACY

TOE 4.6151 TRA-I.0950 TC-11.4016 8AU 2.5620 SG711408.4 SGR 1472.5 SG3 964.5

ROE .6518 RRA .0541 RC3-1.4250 FAU .22569 RRT .9695 RRF .9T07 RTF .9597

FOE 3.4343 FRA .1684 FC-12.7071 8SP 39703 SG811503.0 R23 .16T7 R13 .9605

BOG 4.6609 BRA 1.0964 BC311.4903 FSP 3260 S6111496.4 SG2 391.4 THA 7.10

LAUNCH DATE DEC 25 1964 FLIGHT TIME 336.09

HELIOCENTRIC C_IC 01STANCE 720.563

RL 147.13 LAL -.O0 LOL 93.24 VL 33.085 GAL 3.07 AZI. 86.42 HCA 209.79 SHA 187.0T ECC .21984

RP 209.44 LAP -1.78 LOP 302.99 VP 23.619 GAP -10.T1 AZP 93.10 TAL 17.18 TAp 226.98 RCA 145.94

tiC 311. 551 GL 32.23 GP -13.55 2AL 61.36 ZAP 44.70 ETS 165.05 ZAE 67.73 ETE 173.72 ZAC 71.51

PLANETOCEMTRIC CONIC

C3 14.924 VHL 3.863 OLA 41.61RAL 165.22 RAD 6567.6 VEL 11.675 PTH 2.05 VHp 4.466 DpA -5.58

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

58.14 6 37 17 4120.92 -30.43 183.47 33.82 60.15 7 45 58 3520.9

121.86 13 37 11 2616.59 -30.42 83.65 33.82 60.12 14 24 8 2216.6

58.14 6 37 17 4120.92 -30.43 183.47 33.82 60.15 7 45 58 3520.9

121.86 13 37 11 2816.59 -30.42 83.65 33.82 60.12 14 24 8 2216.6

58.14 6 37 17 4120.92 -30.43 183.47 33.82 60.13 7 45 58 3520.9

121.86 13 37 11 2816.59 -30.42 83.65 33.82 60.12 14 24 8 2216.6

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 4. 5502 TRA-1.0234 TC-11.8256 BAU 2.3746 66T11538.6 SGR 1388.1 SG3 959.9

ROE .612T RflA .O698 flC3-1.3463 FAU .21T4D RRT .8587 RRF .9654 RTF .9588

FOE 3.2409 FRA .2757 FC-12.6115 BSP dOT38 S6811622.0 R23 .1598 R13 .9594

BOG 4.5912 BRA 1.0257 BC311.9020 FSP 5246 96111615.4 SG2 392.4 THA 6.59

ORBIT DETERMINATION ACCURACY

ST 6780.2 SR 953.6 SS 1921.7

CRT .9915 CRS -.9996 CST -.9931

LSA 7107.3 MSA 245.0 SSA 22.1

ELi 6845.9 EL2 122.6 ALF 7.94

ARRIVAL DATE NOV 26 1965

EARTH TO MARS

INC 5.5756 Vl 30.281

APO 228.19 V2 26.174

ETC 256.99 CLp 49.01

RAp 162.35 ECC 1.2456

INJ 2 LAX INJ 2 LONG

-34.15 175.51

-54.14 75.69

-34.15 175.51

-34.14 75.69

-34.15 175.51

-54.14 75.69

ORBIT DETERMINATION ACCURACY

ST 6781.5 SR 910.2 SS 1659.1

CRT .9908 CRS -.9996 CST -.9921

LSA 7085.9 MSA 251.2 SSA 22.5

EL1 6841.2 Eb2 122.1ALF 7.56
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAUNCH DATE DEC 2t 1964 FLIGHT TIM( 338.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC DISTANCE T24.931 EARTH TO MARS

qL 14T.13 LAL -.OD LCd. 93.24 VL $3.091 GAL 2.95 AZL 88.51 HCA 211.03 SMA 187.21ECC .21992 IMC 3.4673 Vi 80.281

RF 209.24 LAP -1.79 LOP S04.23 VP 23.957 GAP -10.78 AZP 92.97 TAL 16.48 TAp 227.51 RCA 146.04 APO 229.3R V2 28.198

RC 312.488 GL 31.88 GP -12.94 ZAL 62.11 ZAP 43.82 ETS 165.28 ZAE 66.82 ETE 173.71 ZAC 72.20 ETC 258.98 CLP 42.24

PLANETOCENTRIC CONIC

C3 |4.502 VHL 3,908 DLA 40.S4 RAL 189.08 RAD 6567.6 V[L $1.657 PTH 2.01VHP 4.510 DPA -5.01 RAP tG3.Ol ECC 1.2887

LNCH AZNTH LNCH TIME L-I TIME lNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM ;NJ 2 LAT INJ Z LONG

59.33 G 46 44 4097.83 -30.00 181.$8 33.95 61.19 7 55 2 3497.6 -33.59 573.18

liD.AT 13 3A 28 2827.13 -29.99 84.28 33.80 65.17 14 21 33 2227,1 -33.58 76.28

59.53 G 46 44 4097.63 -30.DO $81.$8 53,81 61.19 7 55 2 3497.6 -33.59 173.18

12O.4T 13 34 26 2827.$3 -29.89 84.28 33.80 85.17 14 21 33 2227.1 -33.58 78.28

59.53 6 46 44 4097.63 -30.00 188.$8 33.61 85.19 7 55 2 3497.6 -33.59 173.18

120.47 15 34 28 2827.$3 -29.99 84.28 33.80 68.$7 14 21 33 2227.1 -33.58 76.28

DIFFERENTIAL CCRflECTION$ NIO-COURSE EYJ[CUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

• DE 4.4518 I_A -.9757 TC-$2.3303 BAU 2.4036 SGT$$Gg9.? Sr_ 1313.7 SG3 920.1 ST 6735.0 SR 863.4 33 1770.9

ROE .STI• RRA .0789 RC5-1.2857 FAU .21147 RRT .9545 RRF .8584 RTF .9583 CRT .9901CRS -.9993 CST -.9914

FDE 3.0559 FRA .$327 FC-12.6242 8SP 41057 S_$$773.2 R23 .1468 R$3 .9588 LSA 7012.7 RSA 250.• SSA 23.•

BOE 4.4925 BRA .9789 BC312.3971FSP 3132 SG$$1768.7 SG2 389.7 •HA 6.12 ELI 6789.0 ELI 120.3 ALF 7.24

LAUNCH DATE DEC 21 1964 FLIGHT TIN( 340.00 ARRIVAL DATE NOV 30 |965

HELIOCENTRIC C_IC

flL 147.13 LAL -.00 LOt. 93.24 VL

RP 209.04 LAP -1.80 LOP 305.47 VP

RC 313.4|1GL 31.12 GP -$2.38 ZAL

PLAN[TOCENTRIC CONIC

C3 14.108 VHL 3.738

LNCH AZNTH LNCH TIN(

60.94 6 56 41

t19.06 13 31 $8

60.94 6 56 41

118.08 13 51 38

60.R4 6 56 41

I19.06 13 31 38

DIFFERENTIAL C(:RRECTI(_iS

TOE 4,3664 TRA -.Dl&4 TC-12.8283 8AU Z.4309

ROE .5375 RRA .0886 RC3-1.2248 FAU .20521

FDE 2.7982 FRA .3880 FC-12,3828 BWe 41371

BOE 4.3993 8RA .9206 8C312.8866 FDP 3028

DISTANCE 729.303 EARTH TO MARS

33.102 GAL 2.82 AZL 88.63 HCA 212.27 SMA 187.35 ECC .22003 INC 3.3663 vl 30.281

23.694 GAp -$0.86 AZ1P 92.83 TAt. $5.76 TAP 228.03 RCA 146.13 APO 228.58 vZ 26.221

62.92 ZAP 42.97 [T8 165.50 ZAA[ 65.34 ETE 173.71 ZAC 72.83 ETC 256.97 CLP 41.48

OLA 39.69 RAL I66.96 RAO 6567.6 VI[L 15.640 PTH 2.04 VHP 4.556 DPA -4.68 RAp 163.67 ECC 1.2322

L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4073.58 -29.36 178.87 33.88 62.20 8 4 35 34•3.6 -33.02 170.84

2839.00 -29.54 85.01 33.87 62.19 14 I8 57 2239.0 -33.01 76.99

4073.58 -29.58 178.87 33.88 62.20 8 4 35 3473.6 -33,02 170.64

2839.00 -29.34 85.01 33.87 62.19 14 18 57 2239.0 -33.01 •6.99

4073.38 -29.$6 178.87 33.88 62.20 8 4 35 3473.6 -33.02 170.84

2839.00 -28.54 85.01 33.87 62.19 14 18 57 2239.0 -33.01 76.99

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11854.6 SGR 1244.9 SG3 899.3 ST 6689.0 SR 822.1 SS 1686.S

RRT .9483 RRF .9326 RTF ,9377 CRT .9894 CRS -.9994 CST -.9904

S_11989.8 fl23 .1352 R13 .9581 LSA 6942.3 MSA 251.4 SSA 24.6

SG111913.4 SG2 389.6 THA 5.70 EL1 6738.3 ELI 118.8 ALF 6.93

LAUNCH DATE DEC 25 1984 FLIGHT TIME 342.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC DISTANCE 733,679

flL 147.13 LAL -.DO LO(. 93.24 VL 33.110 GAL 2.70 AZL 86.73 HCA

tip 200.88 LAP -1.81 LOP $08.71 VP 23.730 GAP -10.93 AZP 92.73 TAL

RC 314.329 GL 30.61 GP -11,83 ZAL 83,80 ZAP 42.15 ETS 165.70 ZAE

PLANETOCENTRIC CONIC

C3 13.739 VML 3.70• OLA 38.•5 RAL $87,80 RAO 6367.3 VEL 11.624 FTH

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

62.36 7 T 11 4048.56 -29.09

117.64 |3 28 4D 2852.37 -29,08

62.56 • 7 11 4048.58 -29.09

117,64 13 28 40 2852.37 -29.08

62.36 ? 7 11 4048.56 -29.09

11T.64 13 28 40 2852.37 -29.08

DIFFERENTIAL C(_RECTIONS

TOE 4.2600 TRA -.8473 TC-13.3195 8AU 2.4358

ROE .5064 RRA .0884 RC3-1,1637 FAU .19868

FOE 2.3978 FRA .4675 FC-12.SI94 8SP 41823

SO( 4.3096 8flA .6530 BC313.3703 FSP 2937

EARTH TO MARS

213.51 SMA 187.30 ECC .22013 INC 3.2720 vl 30.281

15.04 TAp 228.54 RCA 146.22 Apo 228.78 V2 26.243

64.48 ETE 173.70 ZAC 73.47 (TC 256.95 CLP 40.75

2.04 VHP 4,803 DpA -4.40 RAP 164.33 [CC 1.,2251

INJ LONG INJ RT ASC INJ AZ14TH INJ TIRE PO CST TIM INJ 2 LAT INJ Z LONG

176,30 34.04 63.18 8 14 40 3446.6 -32.43 168.45

83,85 34.03 63.17 14 16 12 2252.4 -32.42 77.61

$76.30 34.04 63,18 6 14 40 3448.6 -32.43 168.45

85.85 34.03 63.17 14 IS 12 2252.4 -32.42 77.81

176.50 34.04 63.18 8 14 40 3448.6 -32.43 168.45

83,85 34.03 63.17 14 16 12 2232.4 -32.42 77.81

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T12003.7 $GR $181.0 SG3 877.4 87 6641.6 SR 765.3 SS 1604.7

RRT ,9430 RRF ,9447 RTF .9370 CRT .9886 CR3 -.9993 CST -.9892

S_12061,7 R23 ,1241 RI3 .9374 LSA 6873.0 MSA 252.9 SSA 25.7

S6t12033.3 SG2 391.3 THA 3,31 EL1 6686.9 ELI 117.3 ALF 6.67

LAUNCH DATE DEC 25 1964 FLIGHT TIN( 344.00 ARRIVAL DATE DEC 4 1963

HELIOCENTRIC CONIC

RL 147.13 LAL -,00 LOL 93.24 VL

RP 200.67 LAp -1.81 LOP 307.95 VP

RC 315.238 ft,. S0.13 GP -11.37 ZAL

PLAN[TOCENTRIC CONIC

C3 13.$93 VHL $.8G0

LNCH AZNTH LNCH TIN(

63.81 7 18 18

116.19 13 23 L_9

63.81 T 18 18

116.19 13 25 29

63.81 T IS 18

116,19 13 25 29

DIFFERENTIAL CGRRECTI(_AS

TOE 4.1R44 TRA -,7701 TC-$3.8108 BAU 2.4807

ROE ,4784 RRA .lOT8 RC3-|.$039 FAU .19213

FOE 2.4071 FRA .3385 FC-12.4207 8SP 42284

BDE 4.2216 BRA .7776 BC313.8348 FSP 2848

DISTANCE •38.060 EARTH TO MARS

33.118 GAL 2.57 AZL 86.82 HCA 214.73 SMA 187.64 ECC .22030 INC 3.1834 vt 30.281

23.765 GAP -$1,OD AZP 92.62 TAL I4.30 TAp 229.05 RCA 146.31 APO 228.98 V2 26.264

64.74 ZAP 41.33 ETS $65.89 ZAE 63.44 ETE 173,71 ZAC 74.05 ETC 256.93 CLP 40.03

DLA 37,82 RAL 168.90 RAD 6367.3 VEL 11.609 PTH 2.03 VHP 4.652 DpA -4.16 RAP I65.01 ECC 1.2204

L-I TIME INJ LAT INJ L._G ZNJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

4022.31 -28,61 174.06 34.28 64.13 8 25 20 3422.3 -31.83 166.00

2867.49 -28.60 86.83 34.27 64.12 14 13 16 2267.3 -31.82 78.77

4022.31 -28.88 174.06 34.28 64.I3 8 25 20 3422.3 -31.83 166.00

2887.49 -28.80 86.83 34.27 64.12 14 13 16 2267.3 -31.82 78.77

4022.31 -28.81 174,06 34.28 64.I3 8 25 20 3422.5 -31.83 166.00

2867.49 -28.60 86.83 34.27 64.12 14 13 16 2267.3 -31.82 78.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12150.3 $GR 1122.3 SG3 835.3 ST 6589.7 SR 752.2 SS 1524.2

RRT .9357 RRF ,9358 RTF .9583 CRT .9879 CRS -.99g2 CST -.9878

SG812202;0 RZ3 ,1136 R13 .9566 LSA 6800.6 MSA 254.8 SSA 26.7

S6112195.6 862 394.4 THA 4.94 ELI 6631.5 EL2 115.8 ALF 6.44

2462



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC Z5 1964 FLIGHT TIN( 346.00 ARRIVAL DATE DEC • 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.DO

RP 208.49 LAP -X.6Z

RC 316.140 GL 29.88

PLANI[TOCENTRI¢ C_iC

C$ 13.068 VHL 3.415

LHCH AZNTH Lk_H TIN(

RS.3O T 36 T

114.70 13 21 58

45.30 7 56 T

114.7D 18 21 58

65.30 ? 30 7

114.70 13 21 58

DIFFERENTIAl- C_RRECTION$

10( 4.1684 TRA -.685D TC-14.30E4 BAU 2.5054

ROE .4531 RRA .1|$8 RC3-1.0454 FAU .18565

FOE 2.SRST FRA .8090 FC-1_.29t53 BSP 42T53

la[ 4.1334 BRA .tl_9 K$14.3405 FSP 2761

DISTANCE 742.445 EARTH TO NARS

LOL 91.24 VL 13.126 GAL 2.43 AZL 81.90 _ 216.00 SHA 157.79 (CC .Z2046 INC 5.1000 Vl SO.2St

LOP 309.20 VF 23.799 GAP -11.08 AZP 52.51 TAL lS.54 TAp 229.5A RCA 1A6.69 APO 228.19 V2 2•.E85

GP -10.81 ZAL 65.73 ZAP 40.55 ET$ 166.07 ZNE 62.42 ET[ 173.71 ZAC 74.61 ETC 256.90 CLP $9.$3

DLA 36.89 RAL 169.94 RAD 656T.S VEL 11.596 PTH 2.03 VHp 4.706 DPA -3.96 RAP IG5.GD ECC 1.2151

L-I TIHE INJ LAT INJ LGNG INJ RT ARC INJ AZ14TH INJ TIN[ PO CST TIH INJ 2 LAT INJ E LONG

3994.57 -28.|0 171.52 64.59 65.05 8 36 41 S$94.6 -SI.E2 163.46

2684.60 -26.69 87.95 34.59 65.0A 14 16 3 2284.E -31.21 ?R.O9

$994.57 -28.10 171.52 34.59 65.05 8 35 41 3394.6 -31.22 163.46

2884.60 -28.09 87.85 14.58 65.04 14 10 3 2224.6 -11.21 79.89

$994.57 -28.16 ITt. SZ 34.59 65.05 8 36 41 $384.6 -11.22 183.48

2684.60 -20.09 8T.95 34,59 85.04 14 10 3 2204.6 -31.21 79.89

MID-COURSE [_FCUTION ACCURACY ORBIT OETERNINATION ACCURACy

SG712298.1 SGR 1018.3 SGS 833.1 ST S531.8 M T22.2 $N 1444.9

RRT .9_75 RRF .9257 RTF .9555 CRT .9873 CR$ -.9980 CST -.8861

Sr_18141.5 RZ3 .1034 815 .8558 LEA 6725.6 NDA 256.8 SEA 27.6

S8112355,0 _ 598.8 THA •.61 EL1 6570.6 EL2 114.1 ALF 6.23

LAUNCH DATE DEC 25 1944 FLIGHT TIN( 348.00 ARRIVAL bATE DEC 8 1865

HELIOCENTRIC CCNIC

RL 147.15 LAL -.00

I_ t08.52 LAP -1.23

RC 317.655 GL 29.24

PLANETOCENTRIC CONIC

CS 12.?83 VHL 3.573

LJeCH AZNTH L,I_H TIN[

RR.SS T 42 45

113.13 15 17 56

DJ.8S T 42 48

113.18 15 17 58

RQ.RS T 42 46

113.18 13 17 58

DIFFERf.NTIAL CCRRI[CTION$

10( 4.0113 TIA -.59_ TC-14.TBD8 BAU 2.529_

RDE .430Q HA .1264 RC3 -.98T4 FAU .17909

FOE 2.0818 lIRA .6773 FC-12.t475 99P 63182

lO[ •.044] MA .60QT SC5|406827 FSP 2676

DISTANCE 746.833 EARTH TO MARS

LOL 93.24 VL 33.135 GAL 2.30 A_L 86.88 HCA 217.24 SNA 187.96 ECC .22065 INC S.0214 Vl 30.281

LOP 310.46 VIP _.832 GAP -11.15 AZ1P 8_.41 TAL 12.78 TAp 230.62 RCA 146.47 Ai_ 229.41 V2 86.304

GP -16.49 ZAL 66.79 zAP 39.85 ET$ 166.24 ZA[ 81.4Z ETE 173.72 ZAC 75.14 ETC 256.86 CLF 36.65

DLA 35.86 RAL 171.02 RAD 6867.5 V(L 11.5_ PTH Z.03 VHP 4.755 DPA -S.SO RAp 166.37 ECC 1.2161

L-I TIME INJ LAT |NJ _ INJ RT AIC INJ AZMTH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

3964.61 -2T.88 t_.IG 34.98 65.96 8 48 51 3364.8 -30.56 160.79

L_)04.20 -27.57 89._S 34.97 65.94 14 6 23 2304.2 -SO.5T 81.19

3964.61 -27.36 166.18J 34,98 65,96 8 40 51 6364.2 -30.$8 160.79

ER04.ZO -2T.ST 31.ZG 34.97 68.94 14 G 23 2504.2 -SO.ST 81.19

3964.11 -tT.S8 I68.86 34.98 65._ 8 48 51 3364.8 -30.58 160.76

L_04.20 -2T.ST 89.n 34.97 85.84 14 6 26 2304.2 -30.57 81.18

NID-COURSE EX[CUT/GN ACCURACY ORB|T DETERNINAT|ON ACCURACY

SGTII435.8 SSlt 1018.6 !_3 810.3 ST 6466,7 SIR 894.9 33 1366.1

RRT .9171 RRF .9143 RTF .9548 CRT .886¥ CRS -.9836 CST -.9841

SC81247T,4 8_ .09_ R13 .8551 LSA 6640.7 NSA 258.0 $$A 28.5

SGllZ4TO.8 SC_ 463.5 THA 4.36 ELI 6502.9 EL2 112.2 ALF 6.65

LAUNCH DATE DEC 15 1964 FLIGHT TIN( 350.00 ARRIVAL DATE DEC 10 1965

HELIO(ENTRIC CONIC

RL 147.13 LAL -.DO LQA. 8S.E4 VL

RP toe.rE LAP -I.DS LQP 311.70 VP

RC $1T.624 GL 22.62 GP -10,08 ZAL

PLAN[TOCENTR|C CONIC

C3 lt.476 _ S.SSE

LNCH AZNTH LNCH TIN|

68.47 T 56 15

211.53 13 13 22

RR.4T 7 16 23

111.53 13 13 I_

$6.47 T 56 23

111.53 13 13 tt

DIFFERENTIAL CGNRECT|ONS

TOE 3.6341 1114 -.4630 TC-I$.tT41 9AU 2.652T

ROE .4101 RItA .15_J RC3 -.8309 FAU .17283

FOE 1.8666 FRA .7468 FC-11.RTTS 98P 45704

DOE 3.8354 IIA .510_ 9C315.3024 FRP 2S92

DISTANCE 751.225

83.148 &AL 2.16 AZ_ 5T.05 N[A 218.49 SMA

23.365 GAP -11.21AZ_ 52.31 TAL 12.00 TAp

67.90 ZA_ 39.11ETS 156.40 ZAE 60.43 ETE

DLA $5.02 RAL 172.15 RAD 5567.5 VEL 11.570 PTH 2.0_ VHp

L-I TIN[ INJ LAT INJ LGNG INJ RT A$C INJ AZHTH IHJ

3832.66 -27.04 155.04 35.48 66.84 9

L_lt8.66 -27.02 80.75 35.46 66.82 14

3931.f_l -27.04 166.04 35.43 66.84 9

_S,66 -27:0_ _O.T8 35,43 66.82 14

3931.66 -27.04 166.04 35.46 66.84 9

L_26.68 -2T.0_ 90.T8 35.43 66.62 14

N|D-COURSE EXI[CUT|ON ACCURACT

SGTS_ST4.4 SGR 9T_.8 283 727.9

RNT .gO_$ RRF .9015 RTF .8540

S8812611.9 RE5 .0_47 913 .9542

88112606,3 SG2 406.4 THA •.01

EARTH TO MARS

|35.09 ECC .22086 INC E.R4TO Vl 30.281

260.48 RCA 146.55 APO 2E6.66 V2 26.SR3

173.74 ZAC 75.65 (TC 256.63 CLF 3?.RR

4.808 DpA -3.68 RAp 167.05 ECC 1.2054

TIN| PC) CST TIN INJ 2 LAT INJ 2 LOelG

1 16 13_2.T -28.93 157.67

2 9 2326.7 -29.62 82.71

I 5E 3382.7 -_6.93 157.97

2 9 2326.7 -_9.92 82.71

| $6 3SS2.T -_9.61 157.9T

2 9 2326.7 -29.92 82.71

ORBIT DETERNINATION ACCURACy

ST 6596.1 SR 670.2 33 1E88.8

CRT .6662 CR3 -.9981 CST -.9816

LEA 6SSS.T MSA 261.7 SSA 29.4

EL1 6410.1 EL2 110.2 ALF 5.90

LAUNCH DATE DEC 25 19_4 FLIGHT TINE 351.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC C©NIC

147.13 LAL -.00

_P t08.01 LAP -t.IM

RC 318.6M 64. _1.41

PL ANETOCENTR I C C_NIC

C3 12.Zll _4L 3.4154

LNCH A214TH LNCH TIN[

76.16 2 I1 16

109.21 13 • SS

TO.19 6 11 16

109.61 13 T SS

110.00 13 ttJ 4

lID.DO 12 48 tt

DIFFERENTIAL CGI_CTION8

TO[ 3.8447 TNA -.3_ TC-15.7550 IAU 2.5760

I_ .3816 RRA .1456 RC3 -.STSO FAU .1841L_0

1.T304 FRA .21_MI FC-11.7635 9IP 44|69

_i_ 3.6846 _RA .4115 liC515.7783 Flip 210_

DISTANCE 73S._1 EARTH TO NARD

LGL 93.24 VL 53.151 GAL _.0_ AZL 87.18 HCA 219.75 •HA 188.24 ECC .22110 INC 2.8765 vl 30.261

LOP 312.95 VP _3.81_ GAP -11,88 AZP 9_._1TAL 11._1 TAP 236.95 RCA 146.62 APO 229.86 V2 26.341

GP -6.Tt ZN. 69.08 ZAP 39.41ET$ 11_.55 ZAE 58.46 ETE 173.75 ZAC 76.14 ETC 256.79 CLP 37.34

DLA _4.06 RN. 175.32 RAO 6847.5 VEL 11.365 PTH _.02 VHp 4.662 DPA -3.58 RAP 167.75 ECC 1.2010

L-! TIN[ INJ LAT INJ _ |NJ RT ASC INJ A]54TH INJ TIN[ PO CST TIN IHJ 2 LAT INJ 2 LONG

3897.39 -16.47 163.01 35.96 IT.TO 9 16 8 5297.4 -_9.25 154.94

21562.76 -_.46 _.66 55.96 67.68 13 ST 8 2352.8 -29.24 64.40

_97.36 -L_.4T 165.91 3S._H_ 57.70 9 16 6 3267.4 -29.25 154.84

_18._1 -L_,46 8_,_ 55._3 6T.68 13 57 6 2352.6 -29.24 04.40

I_188.31 -_ll.O3 88.1_ _.65 69.61 14 17 13 _68.3 -30.56 78.93

300_.N -t4.H N.L_r 58.11 IS.T8 13 39"_ 2409.9 -27.95 88.43

N|D-¢OU_SEEXECUT|ON ACCURACY OR8|T DETERMINATION ACCURACY

KTt2710.$OGIt 930.0 885 765.3 ST 6316.7 M 64T.6 $R 1E13.4

_T .8_40_ r .MY3 RTF .8533 CRT .93§9 CRS -.897E CST -.9706

8CdIIL_44.9 R_ .0714 R13 _9534 LEA 6459.3 NSA 264.7 3SA 36.3

_811_738.0 SG_ 4tS.8 11tA $.75 EL1 6646.6 EL2 167.9 ALF 3.T6

246_



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 354.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CONIC DISTANCE 760.020 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.160 GAL 1.88 AZL 87.19 HCA 221.00 8MA 188.39 ECC .22135 INC 2.8095 vl 30.281

RP 207.88 LAP -1.84 LOP 314.21 VP 23.927 GAP -11.35 AZP 92.12 TAL 10.40 TAp 231.40 RCA 146.69 APO 230.09 V2 26.357

RC 319.885 GL 28.01GP -9.38 ZAL 70.29 ZAP 37.72 ET6 166.69 ZA[ 58.51ETE 173.76 ZAC 76.61ETC 256.75 CLP 36.71

PLANETOCENTRID CONIC

C3 11.963 YHL 5.459 DLA 33.13 RAL 174.53 RAO 656T.5 VEL 11.548 PTH 2.02 VHp 4.917 OpA -3.51 RAp 168.45 ECC 1.1969

LNCH AZMTN LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.04 8 27 25 3858.03 -25.87 159.69 36.55 68.55 9 31 43 3258.0 -28.55 151.83

107.96 13 I 20 2983.46 -25.86 94.67 36.54 68.54 13 51 4 2383.5 -28.54 86.61

72.04 8 27 25 3858.03 -25.87 159.69 36.55 68.55 9 31 43 3258.0 -28.55 151.63

107.96 13 I 20 2983.46 -25.86 94.67 36.54 68.54 13 51 4 2383.5 -28.54 86.61

110.00 14 18 2 2747.96 -30.98 78.35 38.47 74.77 15 3 50 2148.0 -32.76 69.58

110.00 12 9 54 3141.53 -20.97 104.47 34.11 62.37 13 2 15 2541.5 -24.50 97.10

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.7534 TflA -.2730 TC-16.2333 BAU 2.5995 SG712847.0 9GR 891.5 SG3 743.2 ST 6228.9 8R 627.5 88 1139.0

ROE .3749 RRA .1489 RC3 -.8208 FAU .15998 RRT .8799 RRF .8716 RTF .9525 CRT .9857 CRS -.9965 CST -.9749

FOE 1.5809 FRA .8781 FC-11.5784 BSP 44661 $6812877.9 R23 .0686 R13 .9527 LSA 6357.5 MSA 267.8 SSA 31.1

BDE 3.7720 BRA .3110 8C318.2540 FSP 2427 S6112871.0 $62 422.7 THA 3.50 ELI 6259'.6 EL2 105.3 ALF 5.67

LAUNCH DATE DEC 25 1964 FLIGHT TIME 358.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC C(_iIC DISTANCE 764.419 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 93.24 VL 33.169 GAL 1.74 AZL 87.25 HCA 222.25 SMA 188.54 ECC .22164 INC 2.7458 vl 30.281

RP 207.73 LAp -1.83 LOP 315.46 VP 23.936 GAP -11.42 AZP 92.03 TAL 9.59 TAp 231.84 RCA 146.75 APO 230.33 V2 28.573

RC 320.358 GL 27.63 GP -9.05 ZAL 71.36 2AP 37.06 ETS 166.82 ZAE 57.57 ETE 173.78 ZAC 77.06 ETC 256.71 CLP 36.09

PLANt[TOCENTRIC CONIC

C3 11,731VHL 3.423 DLA 32.17 RAL 175.78 RAD 6567.4 VEL 11.538 PTH 2.01VHp 4.973 DpA -3.48 RAp 169.16 ECC 1.1931

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.08 8 45 35 3813.10 -25.26 155.98 37.21 69.38 9 49 8 3213.1 -27.83 147.93

105.94 12 53 10 3020.20 -25.24 97.22 37.20 69.37 13 43 30 2420.2 -27.82 89.17

74.06 8 45 35 3813.10 -25.28 155.98 37.21 69.38 g 49 8 3213.1 -27.83 147.93

105.94 12 53 10 3020.20 -25.24 97.22 37.2Q 69.37 13 43 30 2420.2 -27.82 89.17

110.00 14 47 24 2667.00 -32.27 72.40 39.54 78.07 15 31 51 2067.0 -33.58 63.41

110.00 11 50 31 3214.30 -18.61 108.80 33.88 60.80 12 44 5 2614.3 -22.36 101.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6764 TRA -.1362 TC-16.6447 BAU 2.6133 S¢,T12957.8 $GR 856.4 SG3 718.8 ST 6159.9 SR 611.3 58 1077.5

RDE .3611RRA .1571 RC3 -.7616 FAU .15289 RRT .8633 RRF .8544 RTF .9515 CRT .9858 CRS -.9949 CST -.9703

FD( 1.4537 FRA .9558 FC-11.2823 BSP 45542 SGB12985.9 R23 .0636 R13 .9516 LSA 6277.2 MSA 273.2 SSA 31.6

BDE 3.8941 8RA .2079 BC318.6622 FSP 2381 SG112978.7 962 431.5 THA 3.27 ELI 6189.3 EL2 102.1 ALF 5.59

LAUNCH DATE DEC 25 1864 FLIGHT TIME 558.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC

RL 147.13 LAL 7.00 LOL 93.24 VL

RP 207.60 LAp -1.85 LOP 316.72 VP

RC 321.425 GL 27.24 GP -8.75 ZAL

PLANETOCENTRIC CONIC

C3 11.518 VHL 3.394

LNCH AZMTH LNCH TIME

76.34 9 6 24

103.66 12 42 37

76.34 9 6 24

103.66 12 42 37

110.00 15 11 36

110.00 11 36 35

DIFFERENTIAL CORRECTIONS

TOE 3.5886 TRA .0017 TC-17.0737 BAU 2.6314

ROE .$480 RRA .1644 RC3 -.7062 FAU .14635

FDE 1.3251 FRA 1.0265 FC-11.0000 8SP 46260

BDE 3.6055 8RA .1644 BC317.0883 FSP 2323

DISTANCE 768.821 EARTH TO MARS

35.178 GAL 1.59 AZL 87.32 HCA 223.51 SMA 188,70 ECC .22195 INC 2.6849 vl 30.281

23.985 GAP -il.48 AZP gl.95 TAL 8.76 TAp 232.27 RCA 146.82 ApO 230.58 V2 26.588

72.g0 ZAP 36.41ETS 166.95 ZAE 56.65 ETE 173.79 ZAC 77.49 ETC 256.66 CLP 55.49

DLA 31.19 RAL 177.07 RAO 6567.4 VEL 11.528 pTH 2.01VHP 5.031DpA -3.48 RAp 169.88 ECC 1.18g6

L-I TIME [NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3760.14 -24.61 151.70 37.95 70.21 10 9 4 3160.1 -27.08 143.66

3065.50 -24.60 100.40 37.92 70.19 13 55 43 248_.5 -27.07 92.36

3760.14 -24.61 151.70 37.93 70.21 10 9 4 5160.1 -27.08 143.66

3065.50 -24.60 100.40 37.92 70.19 13 35 45 2465.5 -27.07 92.36

2601.74 -33.09 67.48 40.42 80.87 15 54 58 2001.7 -33.99 58.36

3271.89 -16.67 112.13 33.96 59.71 12 31 7 2671.9 -20.56 105.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13077.1 8GR 824.7 8G3 695.8 ST 6068.4 SR 595.8 SS 1012.3

RRT .8452 RRF .8357 RTF .9504 CRT .9861CRS -.9923 CST -.9645

9G813103.1 R23 .0590 R13 .9505 LSA 6174.7 MSA 278.5 SSA 32.2

86113095.7 862 440.1THA 3.05 EL1 6096.8 EL2 98.7 ALF 5.53

LAUNCM DATE DEC 25 1964 FLIGHT TIME 360.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CONIC

RL 147.16 LAL -.00 LOL 93.24 VL

RP 207.48 LAp -1.85 LOP 317.98 VP

RC 322.286 GL 26.86 GP -8.46 ZAL

PLANETOCENTRIC CONIC

C3 11.328 VHL 5.365

LNCH AZMTM LNCH TIME

79.04 g 31 15

100.96 12 28 18

79.04 9 31 15

100.96 12 28 18

110.00 15 33 8

110.00 11 25 36

DIFFERENTIAL CORRECTIONS

TOE 3.4594 TRA .1060 TC-17.6197 BAU 2.6691

ROE .3332 RRA .1677 RC3 -.6632 FAU .14181

FOE 1.1677 FRA 1.0518 FC-10.8425 BSP 46049

BDE 3.4754 BRA .1984 BC317.6322 FSP 2169

DISTANCE 773.231 EARTH

33.186 GAL 1.44 AZL 87.37 HCA 224.77 SMA 188.85 ECC .22229 INC

24.012 GAP -11.55 AZP 91.87 TAL 7.92 TAp 232.69 RCA 146.87 APO

74.28 ZAp 35.78 ETS 167.06 ZAE 55.74 ETE 173.80 ZAC 77.92 ETC

TO MARS

2.6267 vl 30.281

230.83 V2 26.402

256.62 CLP 34.90

DLA 30.20 RAL 178.39 RAD 6567.4 VEL 11.520 PTH 2.01 VHp 5.089 DpA -3.47 RAP 170.60 ECC 1.1883

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3694.55 -23.94 146.52 38.70 71.02 10 32 50 3094.5 -26.31 138.50

3123.98 -23.93 104.52 38.70 71.00 13 20 22 2524.0 -26.30 96.50

3694.55 -23.94 146.52 38.70 71.02 10 32 50 3094.5 -26.31 138.50

3123.98 -23.93 104.52 38.70 71.00 13 20 22 2524.0 -26.30 96.50

2544.69 -33.62 63.12 41.21 83.41 16 15 32 1944.7 -34.16 53.91

3321.84 -14.93 114.g6 34.25 58.89 12 20 58 2721.8 -18.94 108.14

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT13241.9 $GR 793.8 SG3 677.5 ST 5901.4 SR 576.0 SS 921.0

RRT .8279 RRF .8144 RTF .9502 CRT .9862 CRS -.9883 CST -.9569

9¢,813265.7 R23 .0477 R13 .9503 LSA 5994.1MSA 277.9 SSA 33.8

5G113258.3 SG2 444.7 THA 2.84 EL1 5928.7 EL2 95.0 ALF 5.50
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JPL TIM 33-1OO WARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAtJ_CH DATE DEC 25 1964 FLIGHT TIM( 362.00 ARRIVAL DATE DEC 22 1965

HELIOCEMTRIC CONIC

RL 147.13 LAL -.DO LOL 93.24 VL

RP 207.38 LAP -1.85 LOP 319.24 VP

tiC $23.141GL 28.48 GP -8.19 ZAL

PLANETOCEMYRIC CONIC

C3 11.145 YHL 3.338

LNCH AZI4TH LMCH TIME

82.60 10 4 12

97.40 12 8 10

100.00 13 20 55

100.00 11 32 9

110.00 15 33 2

110.00 11 16 31

DIFFERENTIAL CcIRRECT|QN$

10( 3.3553 TRA .2472 TC-19.0551 BAU 2.6917

ROE .3219 RRA .1732 RC3 -.6121 FAt/ .|3593

FOE 1.042R FRA 1.1055 FC-IO.ssR| BSP 4690T

!10[ $.3707 BRA .3019 K396.0655 FSP 2113

OISTANCE 777.639 EARTH TO MARS

33.195 GAL 1.29 AZL 87.43 HCA 226.03 SMA 189.01ECC .22286 INC 2.5710 Vl 30.281

24.059 GAP -11.81AZP 91.79 TAL 7.07 TAP 233.09 RCA 148.92 APO 231.09 V2 26.416

75.72 ZAP 35.17 (TS 167.17 Zld[ 54.85 (TE 173.82 ZAC 78.33 ETC 256.57 CLP 34.32

OLA 29.19 RAL 179.75 RAO 6567.4 VEL 11.512 PTH 2.01VHP 5.146 OPA -3.50 RAp 171.33 ECC 1.1834.

L-| TIN( INJ LAT INJ I..GNG INJ RT ASC INJ A_IITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3603.15 -23.24 139.49 39.55 71.82 11 4 15 3003.1 -25.51 131.48

3208.94 -23.22 110.56 39.54 71.80 12 59 39 2608.8 -25.50 102.55

2969.E0 -27.05 94.01 40.73 76.76 14 |0 24 2389.2 -28.80 85.55

3319.02 -19.52 117.13 38.04 66.90 12 27 27 2718.0 -22.48 109.58

2492.75 -33.95 59.10 41.96 85.76 16 34 35 1892.8 -34.17 49.86

3367.22 -13.32 117.49 34.69 58.22 12 12 39 2767.2 -17.42 110.78

MID-_OURS( EXECUTION ACCURACy CRBIT DETERMINATION ACCURACY

_T13368.6 SGR 7f_.9 SG3 655.9 ST 5771.9 SR 582.0 Ss 852.5

RRT .8070i_ .7918 RTF .9494 CRT .9868 CRS -.9823 CST -.9472

56813590.6 R23 .0420 R13 .9495 LSA 5854.6 MSA 282.2 SSA 34.G

S6113382.9 SG2 452.5 THA 2.65 EL1 5798.4 EL2 90.5 ALF 5.49

LA_ DATE DEC 25 1964 FLIGHT TIME 364.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 93.24 VL

RP 207.26 LAP -1.85 LOP 320.30 VP

RC 323.990 G4L. 26.10 _ -7.93 zAL

PLAN[TOCENTR I C CCNIC

C3 10.984 VML 3.314

LNCH AZMTH INCH TIME

90.00 11 36 42

90.00 10 44 45

100.00 13 57 16

1DO.DO 11 6 51

110.00 16 11 49

110.00 11 8 49

DIFFERENTIAL CCI|RI[CTION9

TD( 3.2486 YRA .3942 TC-19.4T36 BALI 2.7144

RDE .3119 RRA .1701 RC3 -.5621 FAU .13021

FDE .9_35 FIIA 1.1544 FC-10.2_8 BgP 46983

ROE 3.2633 BRA .43Z6 BC51R.4842 FSP 2040

DISTANCE 782.048 EARTH TO MARS

33.204 GAL 1.13 AZL 87.48 HCA 227.29 SMA 189.17 ECC .22306 INC 2.5176 vl 30.261

24.064 GAP -11.68 AZP 91.71 TEL 6.20 ;Ap 233.49 RCA 146.97 APO 231,36 vZ 26.428

77.22 ZAP 34.57 ET8 167.27 ZA( 53.97 EYE 173.83 ZAC 78.73 ETC 256.52 CLP 33.76

OLA 28.16 RAL 181.14 RED 6567.4 V(L 11,505 PTH 2.00 VHp 5.208 DpA -3.56 RAp 172.07 ECC 1.1808

L-[ TIME |MJ LAT |NJ LONG lMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3319.73 -24.23 118.94 41.00 74.68 12 32 I 2718.7 -26.07 110.76

3487.50 -ZO.7R 130.09 39.83 70.33 11 42 53 2887.3 -23.28 122.31

2995.46 -26.45 86.62 42.03 80.41 14 45 3 2265.5 -29.48 77.97

3415.60 -16.80 123.12 38.10 64.91 12 3 4T 2815.8 -20.04 115.82

2444.4_ -34.$3 55.33 42.70 87.99 16 52 33 1844.4 -34.03 46.09

3409.61 -11.79 119.82 35.27 57.68 12 5 39 2809.6 -15.97 113.21

MIO-COUR2E EXECUTION ACCURACY _IEBIT DETERMINATION ACCURACY

SGT!3495.1 Sat 742.7 SG3 834.7 ST 5632.6 SR 549.4 SS 787.5

RRT .7844 RRF .76?6 RTF .9467 CRT .9877 CRS -.9736 CST -.9551

Srd913515.5 RZ3 .0365 R15 .9487 LSA 5706.7 MSA 286.6 SSA 35.3

S61135OT.7 _62 460.3 THA 2.47 EL1 5658.9 ELI 85.5 ALF 5.50

LAUNCH OAYE DEC 25 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL 93.24 VL

RP 20y.18 LAP -1.85 LOP 321.77 VP

RC 324.833 GL 25.72 GP -7.69 ZAL

PLANETOCEMTRIC CONIC

C3 10.842 VNL 3.293

LNCH AZMTH LNCH TIME

90.00 12 28 44

90.00 10 4 3

tO0.OO 14 25 34

!90.00 10 49 55

110.00 16 29 48

110.00 11 2 10

OIFFERENTIAL C.QRRECTIONS

TOE 3.1389 TRA .5479 TC-18.8772 BAU 2.7372

ROE .3028 RRA .1826 RC3 -.5130 FAU .12462

FOE .8101 FRA 1.2000 FC3-9.9509 8SP 47408

BOE 3.1515 BRA .5775 8C$18.8641 FSP 1965

DISTANCE 786.459

33.213 GAL .g7 AZL 87.53 HCA Z28.55 SMA

24.089 GAP -11.75 AZP 91.63 TAL 5.52 TAp

78.78 ZAP 33.99 ETS 167.36 Z_ 53.10 ETE

EARTH TO MARS

189.32 ECC .22349 1NC 2.4662 Vl 30.281

233.87 RCA 147.01 APO 231.64 V2 26.439

173.64 Z_l_ 79.11 ETC 256.48 CLP 33.21

OLA 27.12 RAL 182.58 RAD 6567.4 VEL 11.499 PTH 2.00 VHp 5.269 OPA -3.63 RAp 172.81 ECC 1.1784

L-I TIME INJ LAT |NJ LONG IMJ RT A3C INJ AZMTH INJ TIME 1=0 CST TIM INJ 2 LAT INJ Z LONG

3164.08 -26.55 108.21 42.67 79.78 13 21 28 2564.1 -27.69 99.73

3656.80 -17.09 139.48 59.64 67.07 11 4 40 3036.6 -20.05 132.06

2787.48 -29.20 80.95 43.12 83.31 15 12 1 2187.5 -29.82 72.20

3400.44 -14.65 !27.44 58.48 63.65 !! 49 3 2888.4 -!0.07 120,3_

2398.71 -34.18 51.76 45.45 80.10 17 9 47 1798.7 -33.79 42.54

3449.97 -10.31 122.01 35.96 57.23 11 59 40 2850.0 -14.56 115.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13619.3 SGR 720.5 SG3 613.6 ST 5480.5 SR 537.7 SS 722.9

RflT .TGOO RRF .7415 RTF .9478 CRT .9888 CRS -.9604 CST -.9185

S6813638.$ R23 .0313 R13 .9478 LSA 5546.3 MSA 291.7 8SA 36.4

S6113630.5 SG2 467.9 THA 2.31 EL1 5506.3 EL2 79.9 ALF 5.54

LAUNCH DATE DEC 25 1964 FLIGHT TIME 368.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC C(_llC DISTANCE 790.870 EARTH TO MARS

RL 147.13 LAL -.DO LOL 93.24 VL 33.222 6AL .81 AZL 87.58 HCA 229.81 SMA 189.48 ECC .22396 INC 2.4167 Vl 30.281

RP 207.08 LAp -1.83 LOP 523.03 VP 24.112 GAP -11.81 AZP 91.56 TAL 4.43 TAp 234.25 RCA 147.05 APO 231.92 V2 26.449

RC 525.671 64. 25.33 GP -7.46 ZAL 80.35 ZAP 33.42 ET$ 167.45 ZA_ 52.24 ETE 173.85 ZAC 79.49 ETC 256.43 CLP 32.67

PLAN_TOCENTRIC C_NIC

C3 10.718 VHL 3.274 DLA 28.05 RAL 184.01RAD 6567.4 VEL 11.494 PTH 2.00 VHp 5.351DpA -3.72 RAP 173.57 ECC 1.1764

LNCH AZMTH LI_H TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH [NJ TIN( PO CST TIM INJ 2 LET INJ 2 LONG

90.00 13 I 29 3071.60 -27.50 101.61 45.89 82.95 13 52 40 2471.6 -28.19 93.01

90.00 9 42 52 3724.40 -14.68 144.80 40.02 65.51 10 44 57 3124.4 -17.87 137.57

100.OO 14 50 13 2721.04 -29.63 76.05 44.13 85.85 15 35 34 2121.0 -29.89 67.26

100.O0 10 38 49 3550.19 -12.75 131.04 39.06 62.75 11 35 59 2950.2 -16.31 124.06

110.00 16 47 11 2355.08 -34.13 48.36 44.22 92.11 17 26 26 1755.1 -33.46 39.18

110.O0 10 56 21 3488.91 -8.67 124.10 36.75 56.85 11 54 50 2888.9 -13.17 117.65

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.0225 TRA .7082 TC-19.2559 BAU 2.7600 SGT13742.5 SGR 700.6 863 592.5 ST 5319.2 SR 527.5 SS 663.6

ROE .2949 RRA .1966 RE3 -.4643 FAU .11907 RRT .7338 RRF .7137 RTF .9470 CRT .9901ER$ -.9417 CST -.8977

FOE .7030 FRA 1.2417 FC3-9.8175 BSP 47830 SG613760.2 R23 .0284 R13 .9471 LSA 5378.0 MSA 296.8 SSA 37.3

BDE 3.0388 BRA .7324 BC319.2615 FSP 1891 5G1|3751.8 862 475.G THA 2.14 EL1 5344.8 EL2 73.G ALF 5.61

2465



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC Z5 !964 FLIGHT TIM( 370.00 ARRIVAL DATE DEC 30 1965

HELIC_ENTRIC CONIC

RL 147.13 LAL -.DO

RP 207.00 LAP -1,84

RC 3Z6.503 GL 24.94

PLANETOCENTRIC CONIC

C3 10.613 VHL 3.258

LNCH AZMTH LNCH TIM( L-I TIME INJ LAX

DO.DO 13 28 44 2g96.80 -26.00

90.00 9 ZT 23 3795.18 -12.64

100.00 15 12 45 2661.46 -29.84

100.00 10 26 4 3605.75 -11.00

110.00 17 4 5 2313.10 -33.97

110.00 10 $1 12 3526.89 -7.45

DIFFERENTIAL CORRECTIONS

TOE 2.9033 114 .8763 TC-19.6058 BAU 2.7625

ROE .267D RRA .1902 RC3 -.4169 FAU .11369

FOE .5965 FRA 1.2818 FC3-9.2740 BSP 48269

BOE 2.9175 BRA .8967 BC319.6103 FSP 1818

DISTANCE 795.281 EARTH TO MARS

LOL 93.24 VL 33.231 GAL .65 AZL 87.63 HCA 231.08 SMA 189.64 ECC .22446 INC 2.3690 vl 30.281

LOP 324.30 VP 24.134 GAP -11.88 kZP 91.49 TAL 3.53 TAp 234.61 RCA 147.08 Apo 232.21 V2 26.459

GP -7.24 ZAL 81.99 ZAP 32.87 ETS 167.53 ZAE 51.40 ETE 173.87 ZkC T9.86 ETC 256.39 CLP 32.15

DLA 24.96 RAL 185.48 RAD 6567.4 VEL 11.489 PTH Z.O0 VHP 5.393 OpA -3.83 RAp 174.33 ECC 1.1747

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

96.20 45.00 85.62 14 18 41 2396.8 -28.32 87.55

149.00 40.63 64.45 10 30 39 3195.2 -15.98 141.91

71.64 45.11 88.16 15 57 6 2061.5 -29.78 62.83

134.24 39.79 62.03 11 26 10 3005.8 -14.66 127.36

45.09 45.02 94.04 17 42 39 1713.1 -33.04 35.97

126.13 37.65 56.54 11 49 59 2926.9 -11.80 119.73

MID-COURSE EXECUTI(:_ ACCURACY ORBIT DETERMINATION ACCURACY

SGTt3861.7 SGR 682.7 SG3 571.8 ST 5145.8 SR 518.1SS 607.1

RRT .7060 RRF .6642 RTF .9460 CRT .9916 CRS -.9137 CST -.8688

S6813878.5 R23 .0219 R13 .946! LSA 5198.4 HSA 303.5 SSA 38.1

S6113870.0 SG2 483.2 THA 1.99 EL1 5171.4 EL2 6G.T ALF 5.70

LAUNCH DATE DEC 25 1964 FLIGHT TIN( 372.00 ARRIVAL DATE JAN 1 1966

HELIOCENTRIC C(_ilC

RL 14T.13 LAL -.00 LOL 93.24 VL

RP 206.93 LAP -1.84 LOP 325.56 VP

RC 527.330 GL 24.33 GP -7.04 zAL

PLANETOCENTRIC COMIC

C3 10.32T VHL 3.245

LNCH AZMTH LNCH TIM(

90.00 13 33 7

90.00 9 14 59

1OO.OO 15 38 51

100.00 10 16 55

110.00 17 20 39

110.O0 10 46 38

DIFFERENTIAL CCRRECTIONS

-TOE 2.7929 TRA 1.0518 TC-19.9265 BAU 2.8050

fiDE .261R RRA .1955 RC3 -.3705 FAU .10845

FOE .5036 FRA 1.3185 FC3o8.9190 BSF 48724

BOE 2.7972 BRA 1.0695 8C319.9300 FI_ 2751

DISTANCE 799.693 EARTH TO MARS

33.239 GAL .48 AZL 97.66 HCA 232.34 SMA 189.80 ECC .22499 INC 2.3230 vl 30.281

24.156 GAP -11.94 AZP 91.42 T_. 2.61 TAP 234.96 RCA 147.10 APO 232.31 V2 26.467

83.68 ZAP 32.33 ETS 167.61 ZN[ 50.57 ETE 173.87 ZAC 80.22 ETC 256.34 CLP 31.63

OLA 23.85 RAL 186.98 RAD 6567.4 VEL 11.485 PTH 2.00 VHP 5.457 DPA -3.95 RAp 175.09 ECC 1.1733

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH ZNJ TZME PC) CST TIM INJ 2 LAT INJ 2 LONG

2931.37 -28.25 91.43 46.06 88.00 14 41 58 2331.4 -28.23 82.76

3957.32 -10.79 152.63 41.41 63.66 10 19 16 3257.3 -14.24 145.65

2606.55 -29J9 67.56 46.09 90.31 16 17 18 2006.5 -29.53 58.77

3657.38 -9.34 137.17 40.64 61.47 11 17 53 3057.4 -13.08 130.37

2272.49 -33.73 41.94 45.85 95.89 17 58 30 1672.5 -32.55 32.91

3554.20 -6.04 126o10 38.$3 56.29 11 46 2 2964.2 -10.43 121.76

MID-COUR|N[ EXECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

$G713981.3 SGR 667.2 SG3 551.7 ST 4967.2 SR 510.4 SS 558.7

RRT .6788 flRF .6538 RTF .9452 CRT :9932 CRS -.87§7 CST -.8330

$6813997.3 R23 .0180 R13 .9452 LSA 5014.T MSA 310.6 SSA 36.9

S6113986.6 SG2 490.9 THA 1.85 ELI 4993.0 EL2 59.3 ALF 5.83

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 374.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.15 LAL -.DO LOL 93.24 VL

RP 206.86 LAP -1.63 LOP 326.83 VP

RC 328.152 GL 24.12 GP -6.83 ZAL

PLAN(TOCENTR|C CONIC

C3 10.461 VHL 3.234

LNCH AZMTH LNCH TIME

90.00 14 15 40

90.00 9 4 54

100.00 15 53 57

100.00 10 8 59

110.00 17 36 52

110.00 10 42 33

DIFFERENTIAL C(_RECTIDNS

TOE 2.6584 TRA 1.2308 TC-20.2196 BAU 2.8283

ROE .2770 RflA .1938 RC3 -.3259 FAU .10345

FOE .4136 FRA 1.5440 FC3-8.5606 BSP 49192

BOE 2.6T28 BMA 1.2462 BC320.2224 FSP 1691

DISTANCE 804.104

33.248 GAL .31 AZL 87.72 HCA

24.176 GAP -12.01 AZP 91.35 TAL

65.41 Zkp 31.80 (TS 167.68 ZAE

EARTH TO MARS

233.61SMA 189.96 ECC .22556 INC 2.2784 vl 30.281

1.69 TAp 235.30 RCA 147.12 Apo 232.81V2 26.474

49.75 ETE 173.88 ZAC 60.56 ETC 256.30 CLP 51.13

DLA 22.72 RAL 188.51 RAD 6567.4 VEL 11.483 PTH 2.00 VHp 5.521 DpA -4.09 RAp 175.86 ECC 1.1722

L-I TIN( INJ LAT INJ LONG |ki_ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2871.92 -28.32 87.06 47.12 90.18 15 3 32 2271.9 -27.99 78.43

3914.22 -9.05 155.90 42.31 63.06 10 9 49 3314.2 -12.60 149.02

2335.05 -29.81 63.73 47.09 92.32 16 36 32 1955.1 -29.17 54.99

3706.32 -7.73 139.92 41.60 61.04 11 10 45 3106.3 -11.54 133.19

2233.07 -33.42 38.91 46.72 97.66 18 14 5 1633.1 -32.00 29.97

3601.06 04.64 130.04 39.71 56.10 11 42 34 3001.1 -9.07 123.74

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

96T14101.2 SGR 653.1 SG3 531.7 ST 4778.4 SR 503.5 SS 514.7

RRT .6468 RRF .62t4 RTF .9448 CRT .9947 CRS -.8245 CST -.7884

_6914116.3 R23 .0125 R13 .9448 LSA 4821.8 HSA 316.9 SSA 39.8

S6114107.5 962 497.9 THA 1.72 ELi 4804.6 EL2 51.7 ALF 5.98

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 376.00 ARRIVAL DATE JAN 5 1966

HELIOCEMTRIC C_NIC

RL 147.13 LAL -.00

RP 206.81 LAP -1.93

tiC 328.970 GL 25.70

PLANETOCENTRIC CONIC

C3 10.416 VHL 3.267

LNCH AZMTH LNCH TIRE

90.00 14 36 58

90.00 8 55 36

lOO.O0 16 13 16

100.00 10 1 59

110.00 17 56 51

110.00 10 $9 55

DIFFERENTIAL C_RECTIONS

TOE 2.3265 TRA 1.4187 TC-20.4625 BAU 2.8497

ROE .2722 RRA .19T8 RC$ -.2815 FAU .09839

FOE .3154 FRA 1.3680 FC3-S.177R BliP 49554

BOE 2.5412 9RA 1.4324 BC320.4645 FSP 1612

DISTANCE 808.515 EARTH TO MARS

LOL 93.24 VL 33.257 GAL .14 AZL 67.76 t_A 234.88 SMA 190.13 ECC .22617 INC 2.2353 vl 30.281

LOP 328.10 VP 24.195 GAp -12.08 AZP 91.29 TAL .75 TAp 235.62 RCA 147.13 APO 233.13 V2 26.480

646 -9.66 ZAL 67.18 ZAp 31.29 ETS 167.74 ZA( 48.94 ETE 173.89 ZAC 80.92 ETC 256.25 CLP 50.64

OLA 21.57 RAL 190.05 RAD 6567.4 VEL 11.481PTH 2.00 VHP 5.587 OpA -4.25 RAp 176.64 ECC 1.1714

L-I TIM( INJ LAT |NJ LONG INJ RT ASC ZNJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2515.73 -28.24 83.05 48.20 92.20 15 23 55 2216.7 -27.63 74.43

3967.85 -7.39 158.95 43.33 62.59 10 1 43 3367.7 -11.D1 152.14

2504.22 -29.62 60.11 48.11 94.21 16 55 2 1906.2 -28.72 51.43

3753.39 -6.17 142.54 42.67 60.69 11 4 32 3153.4 -10.03 135.88

2194,$8 -33.03 35.96 47.63 99.35 18 29 26 1594.7 -31.39 27.14

3637.70 -5.25 131.96 40.88 55.95 11 39 31 3057.7 -7.70 125.70

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$G714209.3 _ 839.6 SG3 511.1 ST 4575.6 SR 496.3 SS 471.1

RRT .9151RRF .5856 RTF .9434 CRT .9958 CRS -.7436 CST -.7191

S_14223.7 R23 .0059 RI3 .9434 LSA 4614.7 MSA 326.9 SSA 40.5

SG114214.8 SG2 504.1 THA 1.59 ELI 4602.2 EL2 45.0 ALF 6.17
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAlE DEC 23 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00 LOL

RP 203.77 LAP -1.82 LOP 329.37 VP V2 26.486

RC 329.784 GL 23.26 GP -6.49 ZAL CLP 30.16

PLAN_TOCENTRIC CONIC

C3 10.$99 VHL 5.924 OLA 20.41 RAL 191.91 RAD 636T.4 VEL 11.490 PTH 2.00 VHP 5,653 DFA -4.42 RAp 177.43 ECC 1.1710

LNCH AZMTH LNCH TIME L-I TRIM| INJ LAT lNJ LONG ]NJ RT ASC IMJ AZNTM INJ TIME PO C$T TIN |NJ Z LAT |NJ Z LONG

90.00 14 57 19 2764.77 -28.04 79.26 49.29 94.09 13 43 24 2164.8 -27.18 70.70

90.00 8 47 42 4018.67 -5.78 161.83 44.43 62.23 9 34 41 3418.7 -9.46 155.08

100.00 16 31 S9 2459.58 -29.34 56.67 49.16 96.00 17 12 58 1659.6 -28.20 48.06

100.00 9 53 44 5799.11 -4.64 145.07 43.82 60.44 10 59 ] 3199.1 -6.53 138.46

110.00 18 8 _ 2157.24 -32.58 35.15 48.60 100.97 18 44 54 1557.2 -30,73 24.42

110.OO 10 $5 ]5 3874.20 -1.86 133.87 42.09 55.86 11 36 50 3074.2 -6.33 127.6]

FLIGHT 1114[ 378.00 ARRIVAL DATE JAN 7 1966

DISTANCE 912.923 EARTH TO MARS

9].24 VL 35.266 GAL -.04 AZL 87.91 HCA 236.14 SMA 190.29 (CC .22682 |NC 2.1935 vl $0.281

24.213 GAP -12.15 AZP 91.22 TAL 359.80 TAp 235.94 RCA 147.13 APO 233.45

68.99 ZAP ]0.79 ITS 167.60 ZA[ 46.15 ETE 17].89 ZAC 81.27 ETC 236.21

DIFFERENTIAL C_RRECTION9 NID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

'/DE 2.4132 TRA 1.9177 TC-20.3944 BAU Z.8571 SG714268.5 SC_ 630.6 963 478.| ST 4404.9 SR 496.5 SS 46].8

RD[ .R719 RRA .2000 RC3 -.2200 FAU .08994 RRT .5608 RRF .5537 RTF .9413 CRT .9963 CRS -.7033 CST -.6993

FOE .2901 FRA 1.3985 FC3-T.4929 BSP 50483 _14202.4 R2] .0214 RI3 .9415 LSA 4444.5 MSA 330.7 SSA 41.2

DOE 2.4295 BRA 1.6301 BC320.3636 F_P 1651 $6114273.0 $62 318.3 THA 1.44 ELI 4432.6 EL2 41.5 ALF 6.41

LAUMQ4 DATE DEC 25 I_HS4 FLIGHT TIME 380.00 ARRIVAL DATE JAN

HELIOCENTRIC CCNIC DISTANCE 817.331 EARTH TO MARS

RL 147.13 LAL -.00 LOL 9].24 VL ]3.275 GAL -.22 AZL 87.83 HCA

RP 206.73 LAP -1.81 LOP 330.64 VP 24.230 GAP -12.22 AZP 91.16 TAL

RC 330.595 GL 29.82 GP -6.32 ZAL 90.8] ZAP 30.30 ITS 167.85 ZA(

pLAN[TOCENTRIC C_41C

C3 10.3R9 VI.H. ].22] DLA 19.22 RAL 193.19 RAD 9367.4 VEL 11.479 PTH 2.00 VHP 5.720 OPA -4.60

LNCH AZi4TH LIACH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH |NJ TII4£ PO CST TIN

90.00 15 16 ST 2713.41 -L_.?S 75.98 50.42 95.86 16 2 12 2115.4

90.00 8 40 40 4087.94 -4.21 164.90 45.66 61.97 9 48 28 ]467.9

100.00 16 50 11 2414.T2 -26.97 53.39 50.26 97.69 17 30 26 1814.7

100.00 9 50 7 3843.86 -3.14 147.34 45.07 60.26 10 54 11 3243.9

110.00 18 24 10 2120.414 -32.0T 30.4Z 49.62 102.51 18 39 ]1 1520.7

110.00 10 32 37 3710.66 -.48 155.77 43.40 55.82 11 ]4 28 3110.7

DIFFERENTIAL C_RItECTION9

110( E.R700 TRA 1.8231 TC-ZO.9215 BAU 2.0921

liD( .2678 RllA .2019 RC3 -.1R36 FAU .08003

FOE .1749 FRA 1.4Elk2 FC3-7.33§2 BRP 50574

BiDE 2.9939 liRA 1.834] BC3£0.R224 FSP 1516

237.41 SNA 190.45 [CC .22732 INC

358.83 TAp 236.24 RCA 147.12 APO

4T.36 (TE 17].90 ZAC 81.60 ETC

9 1966

NID-COURW[ EXECUTIOI ACCURACY

SGT14430.0 SGR 921.8 SG] 470.6

RRT .$462 RIF .5193 RTF .9408

SrM14443.4 R23 .OOsT RI3 .9408

S61|44_4.0 $62 520.7 THA 1.35

2.1529 vl 30.281

253.78 V2 26.490

256.17 CLP 29.69

RAp 178.22 ECC 1.1710

ZNJ 2 LAT INJ 2 LONG

-26.65 67.18

-7.93 137.90

-27.61 44.86

-7.07 140.96

-30.02 21.81

-4.93 129.55

ORBIT DETERMINATION ACCUWACY

ST 4183.9 SR 489.5 SS 432.4

CRT .9960 CRS -.5611 CST -.5647

LSA 4219.9 MSA 350.4 ]SA 41.7

ELI 4212.2 EL2 43.7 ALF G.63

LAUNCH DATE DEC 23 1964

MELIOCEMTRIC CONIC

RL 147.13 LAL -.00

RP :'06.70 LAP -1.81

RC 331.40] GL :':'.38

PLAN(TOCEMTRIC CONIC

C3 10.410 VHL 3.:':'6

LNCH AZMTH LMCH TIME

90.00 13 $5 58

90.00 8 34 21

100.00 17 7 S9

100.00 9 45 1

110.00 19 39 33

110.00 10 29 58

FLIGHT TIN( 38:'.00 ARRIVAL DATE JAN 11 1966

DISTANCE 821.736 EARTH TO MARS

LOL 93.:'4 VL 33.:'84 GAL -.40 AZL 87.89 M£A 238.68 SNA 190.61' ECC .:'2825 |NC 2.1134 vl 30.281

LOP 331.9| VP :'4.249 GAP -12.29 AZP 91._0 TAL ]37.86 TAp 236.54 RCA 147.11 APO 234.13 V2 26.493

GP -6.16 ZAL 92.71 ZAP 29.82 ITS 187.90 ZN[ 46.59 [TE 173.90 ZAC 81.93 ETC 256.15 CLP 29.23

OLA 18.03 RAL 194.78 RAO 8597.4 VEL 11.460 PTH 2.00 VHP 5.788 OpA -4.79 RAp 179.02 [CC 1.1713

L-I TItlE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ Z LAT INJ Z LONG

2669.20 -27.$8 72.2T 51.59 97.5] 16 20 26 2068.:' -:'6.03 63.86

4115.94 -2.67 167.29 46.97 61.60 9 42 57 3515.9 -6.42 160.62

25T1.49 -:'8.34 50.25 51.40 99.29 17 47 30 1771.5 -26.96 41.80

3897.99 -1._5 |49.96 46.40 60.15 10 49 49 3287.9 -5.61 143.41

2084.97 -51.52 27.78 50.69 103.96 19 14 18 1485.0 -29.27 19.29

3747.17 .95 |]7.67 44.78 55.83 || 32 2] 3147.2 -].56 131.47

DIFFERENTIAL CORRECTIOM9 MIO-COURS_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

2.1126 TRA E.0374 TC-20.9439 OAU 2.9147 SGT14341.7 SGR 614.5 SG3 431.7 ST 3976.2 SR 486.4 SS 421.8

ROE .2693 RRA .2033 RC3 -.1333 FALl .08325 RRT .3117 RRF .4645 RTF .9368 CRT .9938 CRS -.4356 CST -.4976

FDE .1021 FRA 1.4510 FC3-9.9237 8mP 30954 SCM14334.8 fl23 ,0041 R13 .9389 LSA 4011.1 MSA 367.1 SSA 42.3

909 2.14RE BRA 2.0475 8C320.9441 FSIP 1439 S6114345.1 SG2 527.8 THA 1.24 EL1 4005.5 ELI 53.6 ALF 6.93

LAUNCH DATE DEC 23 1944 FLIGHT TIN[ 384.00 ARRIVAL DATE JAN 1] 1966

HELIOCENTRIC C(:NIC

iL 14T.15 LAL -.00

RP 20Q.6R LAP -1.90

RC 33R.208 GL 21.99

PLANETOCENTRIC CONIC

CS 10.454 VNL 3.233

LNCH AZNTH LNCH TIM(

90.00 15 34 29

90.00 6 20

100.00 17 93 94

100.00 9 40 23

110.00 18 54 49

110.00 10 27 30

DIFFERENTIAL CA:ImI[CTION9

TO( 1.1t34 TRA 2.254T TC-21.0148 BAIL) 2.9370

RDE .2939 lltRA .t03T RC3 -.11S2 FAU .07871

FOE .0933 FItA 1.4t_1 FCA-R.5184 B8P 51392

DO( 2.0111 liRA 2.29_H) BC321.0131 FSP 1378

DISTANCE 626.139 EARTH TO MARS

LCL 93.24 VL 33.293 GAL -.58 AZI. 87.93 HCA 239.95 SNA 190.78 (CC .22904 IN(: 2.0749 vl 30.:'81

LOP 333.18 VP ?-4.261 GAP -12.38 AZP 91.04 TAL ]36.8T TAP 236.82 RCA 147.09 APO 234.48 V2 26.495

GP -9.01 ZAL 94.62 ZAP 29.35 ITS 167.93 ZN[ 43.82 ETE 173.90 ZAC 82.26 ETC 256.09 CLP 28.79

OLA 16.81RA(. 196.38 RAD 9567.4 V(L 11.482 pTH 2.00 VHp 5.856 DPA -S.O0 RAP 179.83 ECC 1.1720

L-I TIN( INJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TII41[ PO CST TIM |NJ Z LAT INJ Z LONG

2gk_2.ST -29.93 69.03 52.80 99.10 16 ]8 12 2022.9 -25.40 60.70

41U.99 -1.16 19R.92 48.35 61.70 9 37 59 3563.0 -4.93 163.27

23L_.99 -29.04 47.24 52.38 100.80 18 4 14 1729.7 -26.27 38.89

3931.3R -.17 152.34 47.60 60.11 10 4] 34 3331.4 -4.15 145.81

Z030.09 -30.91 23.24 51.82 105.37 19 28 56 1450.1 -28.50 16.88

3713.79 2.33 139.58 48.24 55.89 11 30 34 3183.9 -2.16 113.38

NIO-COURW[ [XECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

$GT14848.0 SSR 607.9 SG3 43:'.8 ST 3770.0 SR 494.3 SS 417.0

RRT .4T72RRF .4480 RTF .93T3 CRT .9892 CRS -.3030 CST -.4153

$G814860.8 R23 -,0001 R13 .9375 LSA 3804.] MSA 38].4 ]SA 42.6

SG|14650.8 SG2 534.1THA 1.14 ELI 3900.4 EL2 70.6 ALF 7.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 386.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CC441C DISTANCE 830.559 EARTH TO MARS

RL 147.13 LAL -,00 LOL 93,24 YL 33,302 GAL -.77 AZL 87,96 HCA 241,22 SMA 190.95 ECC ,22986 |NC 2.0374 vl 30,281

RP 208.87 LAP -1.79 LOP 334.44 VP 24.275 GAP -12.44 AZP 90.98 TAL 355.87 TAp 237.09 RCA 147.05 APO 234.84 V2 26.497

RC 333.009 GL 21.41GP -5.87 ZAL 96.55 ZAp 28,90 ET3 167.99 ZAE 45.07 ETE 173.89 ZAC 82.58 ETC 256.05 CLP 28.35

PLANETOCEMTRIC CONIC

C3 10.823 VHL 3.244 DLA 15.59 RAL 198.00 RAD 6567.4 VEL 11.485 PTH 2.00 VHp 5.926 DpA -5,21 RAp 180.54 ECC 1.1732

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH XNJ TIME PO CST TIM INJ 2 LAT IHJ Z LONG

90.00 16 12 35 2579.21 -26.42 65.93 54.06 100.57 16 55 34 1979.2 -24.70 57.69

90.00 8 23 22 4209.30 .34 172.50 49.81 61.68 9 33 31 3609.3 -3.45 165.87

100.00 17 42 30 2289.23 -27.49 44.36 53.82 102.22 18 20 39 1589.2 -25.53 36.11

100.00 9 36 8 3974.51 1.29 154.71 49.28 60.13 10 42 23 3374.5 -2.69 148.19

110.00 19 g 49 2016.03 -30.27 22.80 53.00 106.69 19 43 25 1416.0 -27.69 14.56

110.00 10 25 19 3820.47 3.73 141.50 47.76 56.00 11 28 59 3220.5 -.76 135.30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8527 TRA 2.4807 TC-21.0384 BAU 2.9595 SGT$4754.6 $GR 602.9 $53 414.0 ST 3569.1SR 483.4 SS 419.8

ROE .2862 RRA .2039 RC3 -.0782 FAU .07414 RRT .4420 RRF .4121RTF .9359 CRT .9809 CRS -.1790 CST -.3466

FDE -.0242 FRA 1.4728 FC3-6.1000 B$1P 51789 $_14766.9 R23 -.0024 R13 .9359 L_A 3603.4 MSA 402.5 SSA 42.8

BDE 1.8717 BRA 2.4890 BC321.0386 FSP 1314 35514757.0 $52 540,7 THA 1.04 EL1 3600.5 £L2 93.2 ALF 7.57

LAUNCH DATE OEC 25 1954 FLIGHT TIME 388.00 ARRIVAL DATE JAN 17 1956

HELIOCENTRIC C._IC DISTANCE 834.935 EARTH TO MARS

RL 147.13 LAL -.O0 LOt. 93.24 VL 33.312 GAL -.96 AZL 88.00 HCA 242.49 StAA 191.11 (CC .23074 INC 2.0008 V1 30,281

RP 206.67 LAp -1.77 LOP 335.71VP 24.288 GAp -12.51AZP 90.92 TAL 354.86 TAp 237.34 RCA 147.02 Apo 235.21 V2 26.497

RC 333.607 GL 20.91GP -5.73 ZAL 98.50 ZAF 28.45 ETS 168.03 ZAE 44.32 ETE 173.89 ZAC 82.89 ETC 256.02 CLP 27.92

PLANETOCENTRIC CONIC

C3 10.617 VHL 3.258 OLA $4.36 RAL 199.65 RAD 6567.4 YEL 15.489 PTH 2.00 VHp 5.996 DpA -§.44 RAp 181.46 £CC 1.1747

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 30 17 2537.08 -25.86 62.98 55.37 101.95 17 12 34 1937.1 -23.96 54.83

90.00 8 18 34 4255.07 1.82 175.05 51,35 61.74 9 29 29 3655.1 -1.98 168.42

100.00 17 59 18 2250.03 -26.90 41.60 55.10 103.56 18 36 48 1650.0 -24.76 33.4_

100.00 9 32 14 4017.33 2.74 157.06 S0.84 60.22 10 39 12 3417.3 -1.24 150.54

110.00 19 24 42 1982.81 -29.60 20.44 54.24 107.93 19 57 45 1382.8 -26.87 12.33

110.00 10 23 20 3857.32 5.13 143.44 49.35 56.16 11 27 37 3257.3 .65 137.22

DIFFERENTIAL C_RECTION9 MID-COURSE ExECuTIc_¢ ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7113 TRA 2.7153 TC-21.0052 BAU 2.9855 $GT$4856.7 Sr.di 599.0 $53 395.3 ST 3377.8 SR 483.3 88 428.0

ROE .2675 RRA .2037 RC3 -.0429 FAU .06962 RRT .4068 RRF .3764 RTF .9337 CRT .9577 CR8 -.0593 CST -,2927

FDE -.0796 FRA 1.4811 FC3-5.6771 BSP 52224 S5854868.8 R23 -.0044 R13 .9_37 LSA 3412.4 MSA 424.8 SSA 42.B

BDE 1.7321BRA 2.7229 BC321.005_ FSP 1256 95114858.7 $52 547,1THA .94 EL1 3410.1 EL2 120.6 ALF 7.89

LAUNCH DATE DEC 25 1964 FLIGHT TIME 390.00 ARRIVAL DATE JAN 19 1966

HELIOCEHTRIC CONIC DISTANCE 839.327 EARTH TO MARS

RL 147.13 LAL -.00 LOt. 93.24 VL 33.321 GAL -1.16 AZL 88.03 HCA 243.76 SMA 191.28 ECC .23167 ]NC 1.9651 vl 30.281

RP 208.58 LAP -1.75 LOP 336.98 VP 24.299 GAP -12.59 A ZP 90.87 TAL 353.84 TAp 237.59 RCA 145.97 Apo 235.59 V2 26.496

RC 334.G01GL 20.40 GP -5.60 ZAL 100.45 ZAp 28,02 ETS 168.06 ZAE 43.58 ETE 173.88 ZAC 83.21ETC 255.98 CLP 27.59

PLAMETOCENTRIC CONIC

C3 10.738 VHL 3.277 DLA 13.12 RAL 201.23 RAD 6567.4 VEL 11.4g5 PTH 2.00 VHp 6.068 Dp4 -5.68 RAP 182.29 ECC 1.1767

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 47 39 2496.39 -25.26 60.15 56.72 103.24 17 29 15 1896.4 -23.19 52.09

90.00 8 14 8 4300.36 3.27 $77.58 52.96 61.86 9 25 48 3700.4 -.52 170.95

100.00 18 15 49 2212.05 -26.26 38.96 56.44 $04.81 18 52 41 1612.0 -23.97 30.91

100.00 9 25 39 4059.94 4.18 159.41 52.46 60.37 10 36 19 3459.9 .20 152.88

110.00 19 39 25 $950.45 -28.90 $8.18 55.53 109.10 20 11 55 1350.5 -26.02 10.19

110.00 10 21 32 3894.30 6.53 145.39 51.01 56,37 11 26 26 3294.3 2.06 139.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5679 TRA 2.9557 TC-20.9230 BAU 3.0037 SG714957.0 $GIR 395.8 $53 376.6 ST 3596.8 8R 44_4.0 S8 438.8

RDE .2897 RRA .2029 RE3 -.0096 FAU .06519 RRT .3716 RRF .3402 RTF .9315 CRT .9479 CRS .0500 CST -.2575

FOE -.1305 FRA 1.4826 FC3-5.2558 BSP 52663 S5814968.8 R23 -.0069 R13 .9315 LSA 3231.5 MSA 449.0 8SA 42.7

BDE 1.5910 BRA 2.9627 6C320.9230 FSP $200 S5114958.6 $52 553.1 THA .85 EL1 3229.6 EL2 152.6 ALF 8.19

LAUNCH DATE DEC 23 1964 FLIGHT TIME 392.00 ARRIVAL DATE JAN 21 1966

HELIOCENTRIC CONIC DISTANCE 843.755

RL 147.13 LAL o.00 LOL 93.24 VL 33.330 GAL -1.36 AZL 86.07 HCA 245.02

RP 205.69 LAP -1.75 LOP 338.25 VP 24.310 GAP -$2.67 AZP 90.82 TAL 352.80

RC 335.390 GL 19.88 GP -5.48 ZAL $02.44 ZAP 27.59 ETS $68.09 ZAE 42,86

PLANETOCENTRIC CONIC

C3 10.887 VHL 3.300 DLA 11.88 RAL 202.85 RAO 6367.4 VEL $5.501PTH 2.00

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 17 4 41 2437.08 -24.62 37.45 58.13 104.43

90.00 8 10 2 4345.30 4.71 180.10 34.64 62.05

100.00 18 32 4 2175.26 -25.60 36.43 37.83 105.99

100.00 9 25 20 4502.36 5.60 165.75 54.15 60.59

110.00 19 53 58 1918.98 -28.$6 16.02 56.89 $$0.20

110.00 10 19 55 3931.40 7.92 $47.36 52.73 56.64

DIFFERENTIAL CCRRECTIONS

TOE 1.4245 TRA 3.2050 TC-20.7993 BAU 3.0260

ROE .2726 RRA .2018 RC3 .0254 FAU .06092

FOE -.1769 FRA 1.4828 FC3-4.8438 BSlP 53513

805 1.4503 BRA 3.2124 BC320.7893 FSP 1146

EARTH TO MARS

SMA 191.45 ECC .23265 INC 1.9301 vl 30.281

TAp 237.82 RCA 146.91APO 235.99 v2 26.494

ETE 173.87 ZAC 83.52 ETC 255.95 CLP 27.09

VHP 6.140 DpA -5.92 RAp 183.12 ECC 1.1792

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 45 38 1857.1 -22.39 49.48

9 22 27 3743.3 .94 175.46

19 8 19 1575.3 -23.16 28.48

10 33 42 3502.4 1.64 155.20

20 25 57 1319.0 -25.17 8.14

11 25 27 3331.4 3.48 141.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT$5056.6 SGR 393.7 SG3 358.7 ST 3033.2 8R 485.5 SS 452.3

RRT .3372 RRF .3049 RTF .9289 CRT .9196 CRS .1467 CST -.2424

5G815068.3 R23 -.0093 R13 .9289 L$A 3067.9 MSA 476.4 SSA 42.3

$G$$5057.9 SG2 558.9 THA .76 ELI 3066.0 EL2 188.6 ALF 8.40
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JPL TM 3_100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 594.00 ARRIVAL DATE JAN 23 1966

HELIOCENTRIC COtAIC DISTANCE 848.098 EARTH TO MARS

RL 147.13 LAL -.DO LOL 93.24 VL 33.359 GAL -1.56 AZL 88.10 HCA 248.29 SNA 191.62 ECC .23368 INC 1.8959 Vl 30.281

RP 206.7E LAP -1.74 LOP 339.52 VP 24.319 GAP -12.75 AZP 90.76 TAL 351.75 TAp 238.05 RCA 146.84 APO 238.39 V2 26.491

RC 336.176 GL 19.)6 GP -5.36 ZAL 104.42 ZAP 27.18 ET8 168.12 ZAE 42.14 (TE 173.86 ZAC 83.82 ETC 255.93 CLP 26.69

FLANETOCENTRIC CONIC

CS 11.086 VHL 3.$27 DLA 10.64 RAL 204.48 RAD 8567.4 VEL 11.509 PTH 2.00 VHp 6.214 OpA -6.18 RAp 183.96 ECC 1.1821

LNCH AZMTH LMCH TIM( L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST T1M INJ 2 LAT INJ 2 LONG

90.00 17 21 25 2419.11 -23.95 54.97 59.58 105.58 18 1 44 1819.1 -21.58 47.00

90.00 8 9 14 4589.94 6.13 182.61 56.$9 62.50 9 19 24 3789.9 2.38 175.95

100.00 18 49 4 2139.63 -24.91 34.05 59.27 107.08 19 23 44 1559.7 -22.33 26.15

100.00 9 82 16 4144.63 7.01 164.10 55.91 60.87 10 31 21 3544.6 3.07 157.53

110.00 20 8 21 1888.42 -27.45 13.95 58.29 111.23 20 39 49 1288.4 -24.31 6.18

110.00 10 18 28 3968.63 9.31 149.34 54.51 56.96 11 24 37 3368.8 4.89 143.04

D|FFER(NTIAL CCRRECTION$ MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE S.2781TRA $.4853 TC-20.6109 BAU 3.0492 SGT15155.D SGR 392.4 963 341.0 ST 2885.7 SR 487.6 SS 466.4

ROE .2784 RRA .2002 RC3 .0501FAU .05674 RRT .3029 RRF .2897 RTF .9259 CRT .8807 CRS .2317 CST -.2470

FOE -.2193 FRA 1.4783 FC3--4.4390 BSP 53513 S8815166.6 R23 -.0117 R13 .9259 LSA 2919.8 MSA 505.5 SSA 41.7

BIDE 1.$077 BRA 3.4670 BC320.6109 FSP 1090 S6115156.1 SG2 564.5 THA .68 EL1 2917.7 EL2 228.4 ALF 8.52

LAU_N OATE DEC 25 1964 FLIGHT TIME 396.00 ARRIVAL DATE JAN 25 1966

i'I_LIC_ENTR|C C(_IIC

RL 147.13 LAL -.00

RP 208.75 LAp -1.72

RC 336.957 frL 18.82

PLAkI[TOCENTRIC CONIC

C3 11.Z75 VHL 3.358

LNCH AZMTH L34CH TIME

90.00 IT 37 51

90.00 9 2 42

100.00 19 3 49

100.00 9 19

110.00 20 22 33

110.00 10 17 10

DIFFERENTIAL C-CRR(CTION8

TOE 1.1324 TRA 3.7255 TC-20.3812 BAU 3.0721

fiDE .28|1 RRA .1981 RC3 .0799 FAU .05258

FOE -.2572 FRA 1.461)8 FC3-4.0372 26P 53915

BOE 1.1887 6ira 3.7300 BC320.3914 FSP 1034

DISTANCE 852.475 EARTH TO MARS

LOL 93.24 VL 33.348 GAL -1.76 AZ1L 88.14 HCA 247.56 S44A 191.78 ECC .23477 INC 1.8623 vl 30.281

LOP 340.79 VP 24.327 GAP -12.83 AZP 90.71 TAL 350.70 TAp 238.26 RCA 146.76 APO 236.81 V2 26.488

GP -5.25 ZAL 106.40 ZAP 26.78 ETS 168.14 ZA( 41.43 ETE 173.85 ZAC 84.12 ETC 255.90 CLP 28.29

DLA 9.41RAL 206.09 RAO 6567.4 VEL 11.518 PTH 2.01VHP 6.288 DpA -6.44 RAp 184.80 ECC 1.1856

L-| T|ME INJ LAT |NJ L(_AG INJ RT ASC |NJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2382.47 -23.26 52.41 61.09 106.63 18 17 34 1782.5 -20.78 44.82

4434.30 7.53 185.13 56.20 62.62 9 16 36 3834.3 3.80 178.43

2103.24 -24.20 31.69 60.76 108.11 19 38 54 1505.2 -21.50 23.94

4198.79 8.40 166.46 57.73 61.21 10 29 12 3586.8 4.49 159.85

1858.83 -26.70 11.97 59.75 112.18 20 53 32 1258.8 -23.45 4.31

4003.94 10.69 151.36 56.35 57.34 11 23 56 3405.9 6.31 145.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13251.0 Sr_ 591.7 SG3 323.4 ST 2763.9 SIR 490.5 SS 480.1

RRT .2691RRF .2352 RTF .9223 CRT .8297 CRS .3049 CST -.2702

S6815262.5 R23 -.0139 R13 .9223 LSA 2796.8 MSA 535.3 SSA 41.0

S6115251.8 SG2 369.9 THA .60 ELI 2794.0 EL2 270.9 ALF 8.46

LAUNCH DATE DEC 25 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN 27 1966

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 208.79 LAP -l.Tl

RC S_7.733 GL 18.28

PLANETOCENTR1C CONIC

CS 11.51S VNL 3.393

LNCH AZMTH LNCH TIME

90.00 17 54 O

90.00 7 59 24

100.00 19 19 18

!00.00 9 !6 47

110.00 20 36 34

110.00 10 16 1

DIFFERENTIAL CORRECTIONS

TOE .9883 TRA 3.9969 TC-20.1085 BAU 3.0957

ROE .2885 RRA .1957 RC3 .1011 FAU .04956

FOE -.2909 FRA 1.4577 FC3-3.6504 OSP 54320

BIDE 1.0271 BRA 4.0017 BC320.1087 FSP 981

DISTANCE 856.846 EARTH TO MARS

LOL 93.24 VL $3.357 GAL -1.97 AZL 88.17 HCA 248.83 SMA 191.95 ECC .23591 INC 1.8293 Vl 30.281

LOP 342.06 vP 24.335 GAP -12.92 AZp 90.68 TAL 349.65 TAp 238.46 RCA 146.67 Apo 237.24 V2 26.483

GP -5.14 ZAL 108.39 ZAp 26.38 ET$ 168.16 ZAE 40.73 ETE 173.83 ZAC 84.42 ETC 255.88 CLP 25.91

DLA 8.16 RAL 207.70 RAO 6567.4 VEL 11.528 PTH 2.01VHp 6.364 DpA -6.71 RAp 185.66 ECC 1.1695

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2347.13 -22.55 50.06 62.64 107.80 18 3S 7 1747.1 -19.93 42.36

4476.41 6.90 187.64 60.07 63.01 9 14 2 3878.4 5.21 180.90

2072.02 -23.48 29.49 62.31 109.05 19 5S 50 1472.0 -20.66 21.82

A22_.75 9.77 !68.62 59.61 61.61 !0 27 16 3628.? 5.90 !62.!?

1830.22 -25.95 10.06 61.26 1i3.07 21 7 4 1230.2 -22.60 2.53

4043.31 12.05 153.39 58.25 57.77 11 23 24 3443.3 7.71 146.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15346.2 SGR 591.7 SG3 306.2 ST 2669.2 SR 494.0 SS 492.8

RRT .2362RRF .2014 RTF .9183 CRT .7656 CRS .3683 CST -.3086

S6815557.6 R23 -.0163 R13 .9183 LSA 2700.2 MSA $64.5 8SA 40.2

S6115346.9 SG2 574.9 THA .52 EL1 2696.2 EL2 314.6 ALF 8.18

LAUNCH DATE DEC 25 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 29 1966

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 206.84 LAP -1.69

RC 3S8.506 G.L 17.73

PLAN[TOCENTR IC CONIC

C3 11.789 VHL 3.434

LNCH AZNTH LI_M TIME

90.00 18 9 53

90.00 7 58 19

100.00 19 34 33

100.00 9 14 20

110.00 20 50 24

110.00 10 14 59

DIFFERENTIAL COIIRECTION8

TOE .8410 TRA 4.2786 TC-19.7999 BAU 3.1192

ROE .2929 RRA .1927 RC3 .1231 FAu .04459

FOE -.3200 FRA 1.4412 FC3-3.2747 BSP 54729

BIDE .8905 BRA 4.2910 8C319.7902 FSAP 928

DISTANCE 861.210 EARTH TO MARS

LOL 93.24 VL 33.366 GAL -2.19 AZL 88.20 HCA 250.10 SMA 192.12 ECC .23712 INC 1.7969 vl 30.281

LOP 343.33 V1P 24.341 GAP -13.01 AZP 90.61 TAL 348.55 TAp 238.65 RCA 146.57 APO 237.68 V2 26.477

GP -5.03 ZAL 110.36 ZAP 25.99 ETS 166.18 ZAE 40.04 ETE 175.81 ZAC 84.72 ETC 255.86 CLP 25.54

OLA 6.98 RAL 209.31RAO 6567.4 VEL 11.540 PTH 2.01VHP 6.440 DpA -6.99 RAF 186.51ECC 1.1940

L-I TIME 1NJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2313.10 -21.63 47.82 64.24 108.50 18 48 26 1713.1 -19.10 40.21

4522.26 10.24 190.16 62.00 63.46 9 11 42 3922.3 6.60 183.38

2040.01 -22.75 27.39 63.89 109.93 20 6 33 1440.0 -19.83 19.81

4270.38 11.11 171.20 61.55 62.07 10 25 31 3670.6 7.29 164.50

1802.64 -25.20 8.29 62.81 113.90 21 20 26 1202.6 -21.76 .83

4080.72 13.40 155.45 60.20 58.26 11 23 O 3480.7 9.11 148.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15436.4 SGR 392.3 SG3 269.3 ST 2605.3 SR 498.1 SS 503.2

RRT .Z041RRF .1664 RTF .9136 CRT .6890 CRS .4226 CST -.3590

_15449.8 R23 -.0167 R13 .9136 LSA 2834.0 MSA 590.9 SSA 39.2

$Gl15438.9 SG2 579.8 THA .45 EL1 2628.2 EL2 357.9 ALF ?.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 402.00 ARRIVAL OATE JAN 51 1966

HELICK_ENTRIC CONIC

RL 14?.13 LAL -.00

RP 208.90 LAP -1.67

RC 339.274 GL 17.18

PLANETOCENTRIC CONIC

C_ 12.098 VHL 3.478

LNCH AZMTH LNCH T|ME

90.00 18 25 28

90.00 7 53 27

1013.00 19 49 32

100.00 9 12 4

110.00 21 4 1

110.00 10 14 4

DIFFERENTIAL CORRECTIONS

TOE .6938 TRA 4.5841 TC-19.4339 BAU 3.1434

ROE .2998 RRA .1894 RC3 .1429 FAU .04072

FOE -.3453 FRA 1.421S PC3-Z.9136 6SP 55121

BOE .7577 BRA 4.5880 BC319.4344 FSP 878

DISTANCE 885.566 EARTH TO MARS

LOt. g3.24 VL 33.375 GAL -2.40 AZL 88.23 HCA 251.36 SMA 192.29 (CC .23839 INC 1.7850 Vl 30.281

LOP 344.60 VP 24.346 GAP -13.10 AZP 90.56 TAL 347.46 TAp 238.82 RCA 146.45 APO 238.13 V2 26.A70

GP -4.93 ZAL 112.33 ZAP 25.62 ET9 168.20 ZAE 39.36 ETE 173.79 ZAC 85.02 ETC 255.84 CLP 25.17

DLA 5.78 RAL 210.90 RAD 6567.5 VEL 11.554 PTH 2.02 VHP 6.518 DpA -7.27 RAP 187.38 ECC 1.1991

L-I TIME INJ LAT ZNJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2280.38 -21.11 45.69 65.89 109.32 19 3 29 1680.4 -18.28 38.16

4565.87 11.56 192.69 63.99 63.97 9 9 33 3965.9 7.97 185.85

2009.23 -22.02 25.39 65.53 110.74 20 23 2 1409.2 -19.01 17.90

431Z.Z5 12.43 173.59 63.54 62.59 10 28 58 3712.2 8.66 168.83

1776.13 -24.48 S.59 $4.42 114.66 21 33 37 1178.1 -20.93 359.22

4118.11 14.73 157.53 62.21 58.80 11 22 42 3518.1 10.49 150.g9

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT15530.0 SGR 593.3 SG3 272.8 ST 2572.4 SR 502.8 SS 511.9

RRT .1728 RRF .1393 RTF .9081 CRT .6016 CRS .4702 CST -.4161

SC_15541.4 R23 -.0211 R18 .9081 LSA 2598.9 MSA 613.5 SSA 38.1

S6115530.4 SG2 584.4 THA .38 EL1 2590.5 ELI 398.8 ALF 6.87

LAUNCH OATE OEC 25 1984 PLIGHT TIM( 404.00 ARRIVAL DATE FEB 2 1986

HELIOCENTRIC C(3NIC

RL 147.19 LAL -.00

RP 206.97 LAP -1.85

RC $40.089 GL 16.82

PLAN(TOCENTRIC CONIC

CS 12.444 VHL S.528

LNCH AZMTH LNCH TIN(

90.00 18 40 47

go.o0 7 50 45

100.00 20 4 17

100.00 g 9 57

110.00 21 17 26

110.00 10 13 16

DIFFERENTIAL CCRRECT|ONS

TOE .5528 TRA 4.8600 TC-19.0413 BAU 3.1679

ROE .3076 RRA .1855 RC3 .1802 FAU .03691

FOE -.367Z FRA 1.3974 FC3-Z.5982 BSP 55521

60E .6822 8RA 4.8635 BC_19.0420 FSP 825

DISTANCE 869.915 EARTH TO MARS

LOL 93.24 VL 33.384 GAL -2.63 AZL 88.27 HCA 252.63 SMA 192.46 ECC .23972 INC 1.7337 vl 30.281

LOP 345.88 VP 24.350 GAP -13.19 AZP 90.52 TAL 346.36 TAP 238.99 RCA 146.32 APO 238.60 V2 26.482

GP -4.84 ZAL 114.28 ZAP 25.25 ETS 168,21 Z/_ 38.88 ETE 173.77 ZAC 85.31 ETC 255.83 CLP 24.81

OLA 4.57 RAL 212.48 RAO 6567.5 VEL 11.589 pTH 2.02 VHP 6.597 DpA -7.57 RAp 188.24 ECC 1.2048

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME 1=0 CST TIN [NJ 2 LAT INJ 2 LONG

2248.98 -20.39 43.67 67.57 110.09 19 18 16 1649.0 -17.47 36.21

4609.21 12.84 195.23 66.03 64.54 9 7 34 4009.2 9.31 188.33

1979.70 -21.30 23.50 67.20 111.48 20 37 18 1379.7 -18.19 16.08

4353.72 13.72 176.00 55.59 63.18 10 22 31 3753.7 10.01 169.17

1750.72 -23.73 4.98 _6.06 115.36 21 46 37 1150.7 -20.12 357.70

4155.46 16.04 159.64 64.28 59.40 11 22 32 3555.5 11.86 153.02

MID-COURSE EXECUTION ACCURAJ_Y ORBIT DETERMINATION ACCURACY

$GT15820.0 _ 594.8 SG3 259.8 ST 2571.2 SR 507.6 SS 517.7

RRT .1424 RRF .1050 RTF .9017 CRT .5072 CRS .5121 CST -.4751

SG815631.3 R23 -.0239 R13 .9017 LSA 2595.7 MSA 830.6 SSA 37.0

SG115820.2 SG2 588.7 THA .31 ELI 2584.4 EL2 435.4 ALF 5.89

LAUNCH DAIE DEC 25 1964 FLIGHT TIME 406.00 ARRIVAL DATE FEB 4 1966

HELIOCENTRIC CONIC O]STANCE 874.255

RL 147.15 LAL -.00 LOL 95.24 VL 33.394 GAb -2.85 AZL 88.30 HCA 253.8g SMA

RP 207.04 LAP -1.64 LOP 347.15 VP 24.353 GAP -13.29 AZP 90.47 TAL 345.25 TAp

RC 340.800 GL 18.06 GP -4.75 ZAL 116.21 ZAP 24.89 ETS 168.22 ZAE 38.02 ETE

PLANETOCENTRIC CONIC

C3 12.828 VHL 3.582 OLA 3.39 RAL 214.05 RAO 6567.5 VEL 11.585 PTH 2.05 VHp

LMCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.DO 18 55 50 2218.91 -lg.6?

90.00 7 48 13 4652.27 14.09

100.00 20 18 46 1951.42 -20.58

100.00 9 7 59 4394.99 14.97

110.00 21 30 39 1726.44 -23.01

110.00 10 12 35 4192.74 17.32

DIFFERENTIAL CORRECTIONS

TOE .4085 TRA 5.1625 TC-18.8219 9AU 3.1937

ROE .3162 RflA .1813 RC3 .1754 FAU .03_21

FOE -.3851 FRA 1.3697 FC3-2.2414 8SP 55988

BOE .5166 6RA 5.1657 8C318.8227 FSP 775

EARTH TO MARS

192.63 ECC .24112 INC 1.7027 vl 50.281

239.14 RCA 146.19 APO 239.08 V2 26.453

173.74 ZAC 85.60 ETC 255.82 CLP 24.46

6.676 OpA -7.86 RAp 189.12 ECC 1.2111

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

41.76 69.30 110.79 19 52 4g 1618.9 -16.87 54.37

197.78 66.13 65.18 9 5 46 4052.3 10.62 190.81

21.70 66.92 112.17 20 51 17 1351.4 -17.40 14.$6

178.42 67.69 63.82 10 21 14 3795.0 11.33 171.52

3.45 67.75 116.00 21 59 25 1128.4 -19.33 556.25

161.77 66.39 60.06 11 22 28 3592.7 13.21 155.07

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERM1NATION ACCURACY

SGT15710.0 SGR 596.7 SG3 240.9 ST 2597.6 SR 513.3 SS 520.9

RRT .1129 RRF .0747 RTF .8942 CRT .4090 CRS .5486 CST -.5334

SG,815721.3 R23 -.0265 R13 .8942 LSA 2620.8 MSA 642.0 SSA 55.8

SGl15710.1 SG2 592.9 THA .25 EL1 2606.3 ELI 466.8 ALF 4.77

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 408.00 ARRIVAL OATE FEB 6 1966

HELIOCENTRIC CONIC DISTANCE 878.586

RL 147.13 LAL -.00 LOL 93.24 VL 33.403 GAL -3.08 AZL 88.33 HCA 255.16

RP 207.13 LAp -1.62 LOP 348.39-VP 24.355 GAP -13.39 AZP 90.43 TAL 344.12

RC 341.558 GL 15.51 GP -4.66 ZAL 118.12 ZAP 24.54 ETS 168.23 Z/U[ 37.36

PLAN(TOCENTRIC CONIC

C3 lS.251 VHL 3.640 OLA 2.24 RAL 215.61RAD 6567.5 VEL 11.603 PTH 2.03

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG

90.00 19 10 36 2190.16 -18.97 39.94

90.00 7 45 51 4695.04 15.29 200.34

100.00 20 32 59 1924.42 -19.88 20.01

1OO.O0 9 6 9 4436.01 16.19 180.86

110.00 21 43 38 1703.31 -22.31 2.02

110.00 10 12 0 4229.89 18.57

DIFFERENTIAL C_RRECTIONS

TOE .2680 TRA 5.4744 TC-18.1706 9AU 3.2193

ROE .3255 flRA .1765 RC3 .1883 FAU .02958

FOE -.3999 FRA 1.3376 FC3-1.9322 BSP 56251

608 .4216 BRA 5.4773 BC318.1718 FSP 726

EARTH TO MARS

SMA 192.80 ECC .24259 INC 1.6723 vl 50.281

TAp 239.28 RCA 146.03 APO 239.58 V2 26.444

ETE 173.71 ZAC 85.89 ETC 255.81 CLP 24.12

VHP 6.757 OpA -8.17 RAP 190.00 ECC 1.2181

INJ RT ASC INJ AZNTH INJ TIME PC) CST T1M INJ Z LAT INJ 2 LONG

71.07 111.43 19 47 6 1590.2 -15.89 32.62

70.27 65.87 9 4 6 4095.0 11.91 195.$0

70.68 112.79 21 5 4 1324.4 -16.62 12.73

69.85 64.52 10 20 5 3836.0 12.62 173.88

69.48 116.59 22 12 1 1103.3 -16.56 354.89

163.93 66.56 60.77 11 22 30 3629.9 14.53 157.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15797.0 9GR 598.8 SG5 225.5 ST 2651.0 SR 519.1 SS 521.4

RRT .0845 RRF .0451 RTF .8854 CRT .3127 CRS .5823 CST -.5857

56815808.3 R23 -.0300 R13 .8854 LSA 2673.5 MSA 648.2 SSA 3A.6

3G115797.1 SG2 596.6 THA .18 EL1 2656.1 EL2 492.1 ALF 3.63

2470



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0ATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.DO

RP Z07.22 LAP -1.60

RC 342.314 GL 14.96

PLANETOCENTRIC CONIC

C3 13.?11VHL 3.704

LNCH AZNTH LNCH TIME

gO.O0 19 25 6

90.00 7 43 38

100.00 20 46 57

100.00 9 4 27

110.00 21 $6 24

110.00 10 11 30

FLIGHT TIN( 410.00 ARRIVAL DATE FEB 6 1966

DISTANCE 892.906 EARTH TO MARS

LOL 93.24 VL 33.412 GAL -3.31AZL $8.$6 HCA 256.42 SMA 192.98 ECC .24413 INC 1.6421 Vt 30.281

LOP 349.66 VP 24.356 GAP -13.49 AZP 90.39 TAL 342.99 TAp 239.41RCA 145.86 APO 240.09 V2 26.433

GP -4.58 ZAL 120.01 ZAP 24.20 ET8 168.24 ZAE 36.71ETE 173.68 ZAC 86.17 ETC 235.81CLP 23.79

DLA 1.12 RAL 217.14 RAD 8567.5 VEL 11.623 PTH 2.04 VHP 6.840 DpA -8.48

L-I TIME INJ LAT IMJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN

2162.75 -18.26 38.23 72.67 112.01 20 1 8 1562.8

473T.49 16.46 202.91 72.47 66.63 9 2 33 4137.5

1698.70 -19.19 18.40 72.47 113.37 21 18 36 1296.T

4476.76 17.36 183.31 72.04 65.28 10 19 4 3876.8

1681.35 -21.64 .67 71.24 117.13 22 24 25 1081.4

4266.89 19.78 166.11 70.77 61.54 11 22 37 3666.9

RAp 190.89 ECC 1.2258

INJ 2 LAT INJ 2 LONG

-15.13 30.96

13.16 195.79

-15.87 11.19

13.89 176.25

-17.83 353.62

15.63 159.22

DIFF(NEMTIAL CORRECTIONS

TOE .1294 TRA 5.7936 TC-17.6998 BAU 3.2461

ROE .3355 RRA .1714 RC3 .1993 FAU .02600

FOE -.4110 FRA 1.3021 FC3-1.640T BSP 56580

BIDE .3592 BRA 5.7965 BC317.7006 FSP 677

LAUNCH DATE DEC 25 1964

HELIOCENTRIC C(_IIC

RL 147.13 LAL -.00

RP 207.32 LAp -1_58

RC 343.066 GL 14.41

PLAN(T_ENTRIC CONIC

C3 14.227 VHL 3.7T2

LNCH AZNTH LNCH TIM(

90.00 19 39 19

90.00 7 41 32

100.00 21 0 40

100.00 9 2 52

110.00 22 8 55

110.00 10 11 6

NIO-r.OURS( EXECUTION ACCURACY

SGT13863.6 SGR 601.2 SG3 210.6

NRT .O570RRF .0169 RTF .8749

SG8158R5.1 823 -.0331 813 .8749

S8115883.8 SG2 600.3 THA .12

FLIGHT TINE 412.00

DISTANCE 887.216

LOt. 93.24 VL 33.421 GAL -3.55 AZL 88.39 HCA 257.68 SMA 193.13 ECC .24574

LOP 350.92 VP 24.355 GAP -13.60 AZP 90.34 TAL 341.85 TAp 239.53 RCA 145.68

GP -4.50 ZAL 121.87 ZAP 23.86 ET$ 168.24 ZN[ 36.07 ETE 173.64 ZAC 86.45

DLA .02 RAL 218.66 RAO 6367.6 VI[L 11.645 PTH 2.04 VHp 6.928 DPA -8.79

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN

2135.67 -17.60 36.61 74.71 112.54 20 14 55 1536.7

4779.61 17.58 205.49 74.70 67.44 9 1 12 4179.6

1874.26 -18.53 16.90 74.29 113.89 21 31 54 1274.3

4517.25 18.50 185.78 74.29 66.09 10 18 9 3917.2

1680.59 -20.99 359.41 73.03 117.62 22 36 36 1060.6

4303.69 20.96 168.31 73.02 62.36 11 22 49 3703.7

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0090 TRA 6.12041 TC-17.2095 BAU 3.2736 SGT15968.4 SGR 603.8 SG3 196.0

RDE .3462 RRA .165T RC3 .2063 FAU .02252 RRT .0305 _ o.0106 RTF .8626

FDE -.4198 FRA 1.2618 FC3-1.3706 BSP 36896 SGB15978.9 823 -.0369 813 .8626

BDE .3483 BRA 6.1230 0C317.2108 FSP 626 S6115968.4 SG2 603.6 THA .07

ORBIT DETERMINATION ACCURACY

ST 2725.3 SR 525.1 SS 518.9

CRT .2203 CRS .6119 CST -.6325

LSA 2747.5 NSA 649.6 SSA 33.5

ELI 2727.8 EL2 511.7 ALF 2.52

ARRIVAL DATE FEB 10 1966

EARTH TO MARS

INC 1.6123 vl 30.281

APO 240.61 V2 26.421

ETC 235.80 CLP 23.46

RAp 191.78 ECC 1.2341

INJ 2 LAT INJ 2 LONG

-14.40 29.40

14.37 198.29

-15.14 9.74

15.11 178.63

-17.13 $52.42

17.09 161.32

ORBIT DETERMINATION ACCURACY

ST 2816.4 SR 531.3 SS 513.3

CRT .1348 CRS .6389 CST -.6723

LSA 2838.5 NSA 647.6 SSA 32.3

EL1 2817.3 ELI 526.3 ALF 1.51

LAUNCH DATE DEC 25 1964
FLIGHT TIME 414.00 ARRIVAL DATE FEB 12 1966

HELIOCENTRIC CONIC DISTANCE 691.514 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 38.430 GAL -3.79 AZL 88.42 HCA 258.94 SMA 193.32 ECC .24743 INC 1.5829 vl 30.281

RP 207.43 LAP -1.55 LOP 352.18 VP 24.354 GAp -13.71 AZP 90.30 TAL 340.70 TAp 239.64 RCA 145.49 APO 2A1.16 V2 26.408

RC 343.815 GL 13.67 GP -4.42 ZAL 123.70 ZAP 25.54 ETS 188.24 2AE 35.44 [TE 173.61 ZAC 86.74 ETC 255.81CLP 23.14

PLANETOCENTR1C CONIC

C3 14.783 VNL 3.845 DLA -1.06 RAL 220.16 RAD 6517.6 ¥EL 11.669 PTH 2.05 VHp 7.008 DpA -9.11 RAp 192.68 ECC 1.2433

LNCH AZ_TH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 53 15 2111.92 -16.95 35.08 76.58 113.03 20 28 27 1511.9 -13.69 27.93

90.00 7 39 34 4821.$6 18.65 208,09 76.98 68.30 8 59 56 4221.4 15.54 200.80

100.00 21 14 6 1851.12 -17.88 15.48 76.15 114.36 21 44 57 1251.1 -14.45 8.37

100.00 9 1 24 4557.40 19.39 188.27 ?6.57 66.96 10 i7 22 3957.4 16.30 181.02

110.00 22 21 13 1641.02 -20.37 358.24 74.85 116.07 22 48 34 1041.0 -16.45 351.30

110.00 10 10 46 4340.27 22.10 170.54 75.32 63.23 11 23 7 3740.S 18.$3 163.44

DIFFERENTIAL CCRRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1432 TRA 6.4566 TC-16.7029 BAU 3.3014 SG718030.6 SC,R 606.6 SG3 181.9 ST 2920.S SR 537.6 SS 505.1

ROE .3576 RRA .1597 RC3 .2154 FAU .01908 RRT .0050 RRF -.0366 RTF .8476 CRT .0576 CRS .6637 CST -.7048

FOE -.4237 FRA 1.2181 FC3-1.1175 BDP 57234 S_16062.1 R23 -.0408 813 .8476 LSA 2942.4 MSA 648.5 SSA 31.2

BIDE .3652 BRA 6.4585 0C316.7043 FSP 580 S6116050.8 SG2 606.6 THA .01 EL1 2920.5 EL2 536.7 ALF .63

LAUNCH DATE DEC 25 1964 FLIGHT TIME 416.00 ARRIVAL DATE FEB 14 1966

LNCH AZMTH

90.00

90.00

100.00

100.00

110.00

110.00

DIFFERENTIAL

HELIOCENTRIC CONIC DISTAMCE 895.800 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.439 GAL -4.04 AZL 88.45 HCA 260.20 344A 193.49 ECC .24920 INC 1.5537 vt 30.281

RP 207.54 LAp -1.53 LOP 333.44 VP 24.352 GAP -13.83 AZP 90.26 TAL 339.53 TAp 239.74 RCA 145.27 AlSO 241.71 V2 26.395

RC 344.$61 GL 13,33 GP -4.35 ZAL 125.49 ZAP 23.22 ET$ 168.24 Z_[ 34.81 ETE 173.56 ZAC 87.02 ETC 258.81 CLP 22.84

PLAN(TOCENTRIC C4_41C

C3 |5.388 VHL 3.923 OLA -2.10 RAL 221.65 RAD $567.6 VEL 11.695 PTH 2.06 VHp 7.094 DpA -9.43 RAp 193.59 ECC 1.2532

LNCH TIN( L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

20 6 34 2088.30 -16.32 33.65 78.47 113.46 20 41 43 1488.5 -13.01 26.54

7 37 44 4862.75 19.67 210.70 75.30 69.21 8 38 46 4262.7 16.67 203.31

21 27 16 1829.26 -17.26 14.|5 78.03 114.79 21 57 46 1229.3 -13.78 7.09

9 0 3 4597.22 20.63 190.77 78.90 67.87 10 16 40 3997.2 17.45 183.42

22 33 16 1622.65 -19.77 357.14 76.70 118.A7 23 0 19 1022.7 -15.82 350.25

10 10 32 4376.59 23.19 172.79 77.67 64.16 11 23 29 3776.6 19.53 165.57

ORBIT DETERMINATION ACCURACY

ST 3032.9 SR 544.0 SS 494.4

CRT -.0118 CRS .6670 CST -.7311

LSA 3054.6 NSA 638.0 SSA $0.2

EL1 3032.9 EL2 544.0 ALF 179.88

TOE -.2760

ROE .3696

FD( -.4259

BOE .4613

C4_RRECTION$

_A 6.8001 TC-16.1901BAU 3.3309

RRA .1332 RE3 .2209 FAU .015T0

FRA 1.1702 PC3 -.8835 BSP 57528

BRA 6.8016 BC316.1916 FSP 332

MID-COURSE ExECuTION ACCURACY

SGT16133.3 S6R 609.6 SG3 168.3

RRT -.0198 RRF -.0616 RTF .8292

Sr_16144.8 823 .0452 813 -.8292

S8116133.3 SG2 609.5 THA 17g.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIME 418.00 ARRIVAL DATE FEB 16 1966

HELIOCENTRIC CONIC DISTANCE 900.072 EARTH TO MARS

RL 147.13 LAL -.00 LOt. g3.24 VL 33.449 GAL -4.29 AZL 88.48 HCA 261.46 SMA 193.67 ECC .25105 INC 1.5248 vl 30.281

RF 207.67 LAP -1.51 LOP 354.70 VP 24.349 GAP -13.9§ AZP 90.23 TAL 338.36 TAp 239.82 RCA 145.05 APO 242.29 V2 26.380

RC 345.302 GL 12.80 GF -4.28 ZAL 127.26 ZAp 22.91ETS 168.24 ZAE 34.19 ETE 173.52 ZAC 87.29 ETC 255.82 CLP 22.53

PLANETOCENTRIC CONIC

C3 18.043 VHL 4.005 OLA -3.12 RAL 223.11RAD 6587.6 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 20 18 2066.39 -15.72

90.00 7 36 D 4903.73 20.84

100.00 21 40 11 1808.66 -16.67

100.00 8 58 47 4636.67 21.62

110.00 22 45 5 1605.48 -19.21

110.00 10 10 22 4412.63 24.25

DIFFERENTIAL CCRRECTIONS

TOE -.4051 TRA 7.1528 1C-15.6670 BAU 3.3606

ROE .3822 RRA .1462 RE3 .2248 FAU .01238

FOE -.4253 FRA 1.1186 FC3 -.6683 BSP 57812

BOE .5570 BRA 7,1543 8C315.6686 FSP 486

11.723 PTH 2.07 VHP 7.182 OpA -9.76 RAp 194.50 ECC 1.2640

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

32.31 80.39 113.66 20 54 44 1466.4 -12.36 25.24

213.31 81.65 70.17 8 57 43 4303.7 17.75 205.83

12.91 79.94 115.18 22 10 19 1208.7 -13.14 5.89

193.28 81.28 68.84 10 16 4 4036.7 18.55 185.83

356.12 78.58 118.83 23 11 51 1005.5 -15.22 349.28

175.06 80.05 65.13 11 23 55 3812.6 20.69 167.72

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

S6116212.6 SGR 612.6 SG3 155.2 ST 3150.8_SR 550.4 SS 481.4

RflT -.0434 RRF -.0850 RTF .8069 CRT -.0725 CRS .7088 CST -.7514

S6818224.2 R2S .0500 RI3 -.8069 LSA 3172.1 MSA 632.0 SSA 29.2

S6116212.7 8G2 812.0 THA 179.91 EL1 3151.1 ELI 548.9 ALF 179.25

LAUNCH DATE DEC 25 1964 FLIGHT TIME 420.00 ARRIVAL DATE FEB 18 1966

HELIOCENTRIC CC_4IC

RL 147.13 LAL -.00

RP 207.80 LAp -1.48

RC 346.039 TeL 12.28

PLANETOCENTRIC CC_IC

C3 16.752 VHL 4.093

LNCH AZMTH LNCH TIME

90.00 20 33 24

90.00 7 34 22

100.00 21 52 49

100.00 8 57 38

110.00 22 56 39

110.00 10 10 17

DIFFERENTIAL CORRECTIONS

TOE -.5318 TRA 7.5130 TC-15.1430 8AU 3.3922

ROE .3955 RRA .1388 RC3 .2273 FAU .00914

FOE -.4223 FRA 1.0623 FC3 -.4725 BSP 58058

BOE .6627 BRA 7.5143 8C315.1467 FSP 440

DISTANCE 904.331 EARTH TO MARS

LOL 93.24 VL 33.458 GAL -4.35 AZL 88.50 HCA 262.71 SMA 193.84 ECC .25298 INC 1.4961 Vl 30.281

LOP 355.93 VP 24.343 GAp -14.07 AZP 90.19 TAL 337.18 TAp 239.90 RCA 144.80 APO 242.88 V2 26. 364

GP -4.21 ZAL 128.98 ZAP 22.61ETS 168.24 Z/ME 33.58 ETE 173.47 ZAC 87.57 ETC 255.84 CLP 22.24

OLA -4.10 RAL 224.55 RAD 6367.7 VEL 11.753 PTH 2.07 VHp 7.271DpA -10.09 RAp 195.41ECC 1.2757

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2045.57 -15.14 31.06 82.34 114.22 21 7 30 1445.6 -11.74 24.02

4944.30 21.35 215.94 84.04 71.18 8 56 46 4344.5 18.78 208.36

1789.37 -16.11 11.75 81.87 115.52 22 22 39 1189.4 -12.54 4.78

4675.74 22.56 195.60 83.65 69.85 10 15 34 4075.7 19.61 188.25

1589.52 -18.69 355.19 80.47 119.16 23 23 9 989.5 -14.66 348.39

4448.35 25.25 177.35 82.46 16,15 11 24 25 3848.4 21.81 169.89

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT16292.1 8GR 815.7 SG3 142.5 ST 3270.9 SR 556.7 Ss 465.7

RRT -.0662 RRF -.1071RTF .7796 CRT -.1259 CRS .7297 CST -.766?

SG816303.7 R23 .0555 R13 -.7796 LSA 3291.4 MSA 625.8 SSA 28.3

S6116292.1SG2 614.3 THA 179.86 EL1 3271.7 EL2 552.2 ALF 178.74

LAUNCH DATE DEC 25 1964 FLIGHT TIME 422.00 ARRIVAL DATE FEB 20 1966

HELIOCENTRIC CONIC DISTANCE 908.574 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.467 GAL -4.61 AZL 88.53 HCA 265.97 SHA 194.02 ECC .25500 INC 1.4676 vl 30.281

RP 207.94 LAP -1.46 LOP 357.21 VP 24.339 GAP -14.20 AZP 90.15 TAL 335.99 TAp 239.96 RCA 144.54 APO 243.49 V2 26.348

RC 346.771GL 11.78 GP -4.14 ZAL 130.67 ZAp 22.32 ETS 168.24 ZA( 32.98 ETE 173.42 ZAC 87.84 ETC 255.65 CLP 2t.95

PLANETOCEMTRIC CONIC

C3 17.516 VHL 4.185 DLA -5.05 RAL 225.96 RAD 6567.7 VEL

LNCH AZMTH LNCH TIHE L-I TIHE INJ LAT

90.00 20 46 14 2026.03 -14.59

90.00 7 32 50 4984.44 22.41

100.00 22 5 12 1771.31 -15.58

100.00 8 56 34 4714.40 23.44

110.00 23 T 59 1574.73 -18,19

110.00 10 10 16 4483.74 26.20

DIFFERENTIAL CORRECTIONS

TOE -.6537 TRA 7.8824 TC-14.6201 8AU 3.4241

ROE .4093 RRA .1310 RC3 .2284 FAU .00594

FOE -.4170 FRA 1.0027 FC3 -.2936 BSP 58318

808 .7713 8RA 7.8835 BC314.6218 FSP 394

11.786 PTH 2.06 VHp 7.361DpA -10.43 RAp 196.34 ECC 1.2883

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

29.88 84.30 114.54 21 20 0 1426.0 -11.16 22.89

218.57 86.45 72.22 8 55 55 4384.4 19.77 210.89

10.67 83,82 115.84 22 34 43 1171.3 -11.98 3.74

198.33 86.08 70.90 10 15 8 4114.4 20.62 190.67

354_32 82.39 119.45 23 34 14 974.7 -14.13 347.56

179.66 84.92 67.22 11 25 0 3883.7 22.89 172.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT16868.2 SGR 618.8 SG3 130.6 ST 3390.8 SR 562.9 SS 448.3

RRT -.0880 RRF -.1270 RTF .7455 CRT -.1719 CRS .7500 CST -.7770

S6818879.9 R23 .0615 R13 -.7455 LSA 3410.4 HSA 620.0 SSA 27.4

S6116868.S SG2 616.4 THA 179.61 EL1 3392.3 EL2 554.3 ALF 178.32

LAUNCH DATE DEC 25 1964 FLIGHT TIME 424.00 ARRIVAL DATE FEB 22 1966

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 208.09 LAp -1.43

RC 347.497 GL 11.28

PLAN(TOCENTRIC CONIC

C3 18.$40 VHL 4.283

LNCH AZMTH LNCH TIME

90.00 20 58 48

90.00 7 31 25

100.00 22 17 18

100.00 8 55 35

110.00 23 19 4

110.00 10 10 19

DIFFERENTIAL CCRRECTIONS

TOE -.7741 TRA 8.2597 TC-14.1011 BAU 3.4579

ROE .4236 RRA .1227 RC3 .2284 FAU .00280

FOE -.4099 FRA .9887 FC3 -.1321 BSP 58531

BOE .8824 BRA 8.2606 8C314.1029 FSP 349

DISTANCE 912.802 EARTH TO MARS

LOL 93.24 VL 33.476 GAL -5.08 AZL 88.56 HCA 265.22 SHA 194.19 ECC .25711 INC 1.4392 Vl 30.281

LOP 358.46 VP 24.338 GAP -14.33 AZP 90.12 TAt. 334.79 TAp 240.01 RCA 144.26 APO 244.12 V2 26.331

GP -4.08 ZAL 132.33 ZAP 22.04 ETS 168.24 ZAE 32.39 ETE 173.37 ZAC 88._2 ETC 255.88 CLp 21.68

OLA -5.97 RAL 227.36 RAD 6367.7 VEL 11.820 PTH 2.09 VHP 7.453 DpA -10.77 RAp 197.27 ECC 1.3018

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST_IM INJ 2 LAT INJ 2 LONG

2007.75 -14.07 28.79 86.28 114.83 21 32 15 1407.7 -10.61 21.83

5024.14 23.21 221.20 88.89 73.31 8 55 9 4424.1 20.70 213.43

1754.46 -15.07 9.68 85.79 116.12 22 46 33 1154.5 -11.44 2.77

4732.64 24.27 200.87 88.53 71.99 10 14 48 4152.6 21.58 193.11

1561.11 -17.74 353.58 84,32 119.71 23 45 5 961.1 -13.65 546.80

4518.77 27.10 181.98 87.40 68.33 11 25 37 3918.8 23.92 174.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16448.7 SGR 621.9 SG3 119.3 ST 3509.2 SR 568.9 SS 429.2

RRT -.1091 RRF -.1449 RTF .7029 CRT -.2124 CR8 .7702 CST -.7832

S6816455.4 R23 .068§ R13 -.7029 LSA 3527.7 MSA 614.5 SSA 26.6

S6116443.8 SG2 618.2 THA 179.76 EL1 3511.4 EL2 555.6 ALF 177.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEE 23 1964

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 208.25 LAP -1.41

RC 349.218 GL 10.79

PLANETOCENTRIC CONIC

C3 19.225 VHL 4.385

LNCH AZMTN LNCN TIM(

90.00 21 11 5

9D.00 7 30 4

100.00 22 29 9

100.00 8 54 41

110.00 23 29 54

110.00 10 10 26

FLIGHT TIRE 426.00 ARRIVAL DATE FED 24 1966

DISTANCE 917.013 EARTH TO MARS

LOL 93.24 VL 53.485 GAL -5.35 AZL 88.59 HCA 266.47 SNA 194.36 ECC .25931 INC 1.4111 vl 30.281

LOP 359.71 Vp 24.326 GAP -14.47 A ZF 90.09 TAL 333.58 TAp 240.05 RCA 143.96 APO 244.77 V2 26.312

GP -4.02 ZAL 133.94 ZAP 21.76 ET8 168.23 ZAE 31.80 ETE 173.31ZAC 88.39 ETC 255.90 CLP 21.41

DLA -6.86 RAL 228.73 RAD 6567.6 V(L 11.658 PTH 2.10 VHP 7.547 DpA -11.11 RAp 198.20 ECC 1.3164

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

1990.89 -13.58 27.79 98.28 115.09 21 44 16 1390.7 -10.09 20.84

5065.37 23.93 223.84 91.36 74.43 8 54 28 4463.4 21.59 215.97

1736.85 -14.80 8.75 87.77 116.37 22 58 8 1138.9 -10.94 1.86

4790.44 25.04 203.42 91.01 73.12 10 14 32 4190.4 22.49 195.55

1548.64 -17.31 352.81 86.26 119.94 23 55 43 948.6 -13.20 346.11

4553.42 27.95 184.32 69.91 69.47 11 26 19 3953.4 24.90 176.48

DIFFERENTIAL C(_RECTION8 MID-COURSE EXECUTION ACCURACy

TOE -.8898 TRA 8.6468 TC-18.5862 BAU 3.4925 $6716517.2 SGR 625.0 $63 108.8

ROE .4888 RRA .1140 RC5 .2274 FAU-.OOO30 RRT -.1292 RRF -.1596 RTF .6492

FOE -.4004 FflA .8702 FC3 .0133 6SP 38738 S6816529.0 R23 .0762 RI3 -.6492

DOE .9918 BRA 8.6476 BC313.9881FSP 305 86116517.4 SG2 619.7 THA 179.72

LAUNCH DATE DEC 23 1964 FLIGHT TIN( 428.00 ARRIVAL DATE F(8 26 1966

HELIOCENTRIC COLIC DISTANC( 921.206 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.495 GAL -5.63 AZI. 88.62 HCA 267.72 514A 194.34 ECC .26161 INC 1.3830 vl 30.281

RP 208.42 LAP -1.38 LOP .96 VP 24.318 GAP -14.62 AZP 90.06 TAL 332.37 TAp 240.09 RCA 143.65 APO 243.43 V2 26.293

RC 348.934 r,L 10.32 G4P -3.96 ZAL 135.52 ZAp 21.49 ETS 169.23 zA( 31.22 EYE 173.25 ZAC 88.66 E7C 255.93 CLP 21.14

PLAN[TOCENTRIC CCNIC

CS ZO.17& VHL 4.492 DLA -7.72 RAL 230.06 RAID 6567.9 VI[L 11.898 PTH 2.11VHp 7.642 OpA -11.45 RAp 199.14

LNCH AZMTH LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ 7IM( POC$T TIM INJ 2 LAT

90.00 21 23 6 1974.93 -13.12 26.84 90.29 115.32 21 56 1 1374.8 -9.61

90.00 7 26 49 5102.13 24.64 226.47 95.84 75.58 8 53 51 4502.1 22.41

100.00 22 40 44 1724.40 -14.17 7.91 89.76 116.60 23 9 28 1124.4 -10.48

100.00 8 53 52 4927.79 25.76 205.96 93.51 74.28 10 14 20 4227.8 23.33

110.00 23 40 29 1537.28 -16.93 352.16 98.22 120.15 24 6 7 937.3 -12.79

110.00 10 10 36 4567.68 28.75 186.67 92.44 70.66 11 27 4 3987.7 25.84

DIFFERENTIAL r.-.(_RECTION$ MID-¢(_LJR|M[ EXECUTION ACCURACY

7OE-1.0018 TRA 9.0427 TC-13.0797 BAU 3.5285 _T16588.9 SGR 626.0 363 99.2

ROE .4839 RRA .1049 tiC3 .2254 FAU-.00335 RRT -.1486 RttF -.1696 RTF .5814

FOE -.3890 FRA .7980 FC3 .1436 BSP 58937 S6816600.8 R23 .0842 R13 -.5814

DOE 1.0996 BRA 9.0435 BC313.0616 FSP 261 S6116589.1 662 621.0 THA 179.68

ORBIT DETERMINATION ACCURACY

ST 3624.4 SR 574.8 SS 406.2

CRT -.2470 CRS .7903 CST -.7851

LSA 3641.3 NSA 609.3 SSA 25.8

EL1 3627.2 EL2 556.5 ALF 177.70

ECC 1.3320

INJ 2 LONG

19.93

218.51

1.05

197.99

345.49

178.70

ORBIT DETERMINATION ACCURACY

ST 3735.1SR 380.4 SS 385.7

CRT -.2769 CRS .8105 CST -.7832

LSA 3751.0 MSA 605.0 SSA 25.1

EL1 3738.7 EL2 557.1 ALF 177.48

LAUNCH DATE DEC 25 1964

HELIOCENTRIC CONIC

RL 147.18 LAL -.00

RP 208.59 LAP -1.35

RC 349.844 GL 9.89

PLANETOCENTRIC CONIC

C3 21.194 VML 4.604

LNCH AZMTH LNCH TIME

90.00 21 34 51

90.00 7 27 39

100.00 22 52 3

200.00 8 53 8

110.00 23 50 50

110.00 10 10 30

FLIGHT TIM( 430.00 ARRIVAL DATE FEB 26 1966

DISTANCE 925.380 EARTH TO MARS

LOt. 93.24 VL 33.504 GAL -5.91 AZL 88.64 HCA 288.97 SNA 194.72 ECC .28400 INC 1.3530 vl 30.281

LOP 2.21Vp 24.309 GAP -14.76 A ZP 90.02 TAL 531.14 TAp 240.11RCA 143.31APO 246.12 V2 28.273

GF -3.90 ZAL 137.06 ZAP 21.23 ETS 168.23 ZAE 30.65 ETE 173.19 ZAC 88.92 (TC 255.96 CLP 20.89

DLA -8.54 RAL 231.41RAD 6567.9 VEL 11.940 PTH 2.12 VHp 7.739 OPA -11.80 RAp 200.09 ECC 1.3488

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZN7H INJ TIME POCST TIN INJ 2 LAT ZNJ 2 LONG

1980.14 -12.69 25.98 92.51 115.53 22 7 31 1360.1 -g.15 19.09

5140.42 25.26 229.10 96.54 76.76 8 53 19 4540.4 23.19 221.05

1711.10 -13.76 7.13 gl.77 116.80 23 20 34 1111.1 -10.05 .30

4884.89 26.41 208.51 98.02 75.47 10 14 13 4264.7 Z4.16 200.43

1527.02 -16.58 351.57 90.18 120.33 24 16 17 927.0 -12.42 344.92

4621.53 29.49 169.02 95.00 71.87 11 27 52 4021.5 26.73 180.93

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.ll08 TRA 9.4463 TC-12.3851 9AU 3.5665 641T16658.9 $GR 631.0 SG3 90.7 ST 3840.8 SR 585.7 SS 362.4

ROE .4697 RRA .0934 RE3 .2227 FAU-.O0636 RR7 -.1672 RRF -.1750 RTF .4980 CRT -.3030 CRS .8317 CST -.7766

FOE -.3763 FRA .7216 FC3 .2597 BSP 59064 S6816670.8 R23 .0932 RI3 -.4961 LSA 3855.4 MSA 601.0 8SA 24.4

DOE 1.2058 BRA 9.4468 BC312.5871 FSP 219 S6116659.2 912 622.1 THA 179.64 EL1 3844.9 EL2 357.5 ALF 177.30

LAUNCN DATE DEC 25 1964 FLIGHT TIN[ 432.00 ARRIVAL DATE MAR 2 1966

HELIOCENTRIC CONIC DISTANCE 929.334 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.513 GAL -6.20 AZL 88.67 HCA 270.21 SMA 194.89 ECC .26649 INC 1.3271 vl 30.281

RP 208.77 LAP -1.33 LOP 3.46 VP 24.299 GAP -14.92 AZP 90.00 TAL 329.91 TAp 240.12 RCA 142.95 APO 246.83 V2 26.232

RC 350.346 GL 9.41 GP -3.65 ZAL 136.57 ZAP 20.98 (TS 168.22 ZAE 30.08 ETE 173.12 ZAC 89.19 ETC 256. OD CLP 20.64

PLANETOCENTRIC CONIC

C3 22.285 VHL 4.721 DLA -9.34 RAt. 232.71 RAD 6567.9 VEL 11.986 PTH 2.14 VHP 7.838 DPA -12.15 RAp 201.03 (CC 1.3667

LNCH AZi4TH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST 71M ZNJ 2 LAT INJ 2 LONG

90.00 21 46 21 1946.57 -12.29 25.18 94.33 115.71 22 18 47 1346.6 -8.73 18.31

90.00 7 26 33 5178.21 25.82 231.73 98.85 77.96 8 52 52 4578.2 23.90 223.58

100.00 23 3 7 1699.91 -13.36 6.42 93.78 116.98 25 31 26 1098.9 -9.86 359.61

100.00 8 52 29 4901.10 27.01 211.05 98.55 76.68 10 14 10 4301.1 24.91 202.88

110.00 0 4 53 1517.82 -16.26 351.05 92.15 120.49 0 30 11 917.8 -12.09 344.42

110.00 10 11 8 4654.96 30.17 191.39 97.58 73.12 11 28 43 4055.0 27.57 183.16

DIFFERENTIAL COIRECTION9 MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

7OE-1,2148 TRA 9.8596 TC-12.1000 BAU 3.6055 $4;716726.0 _,R 633.8 $G3 83.4 ST 3940.6 SIR 590.7 SS 338.0

ROE .4859 RRA .0854 RE3 .2193 FAU-.O0934 RRT -.1850 _ -.1721 RTF .3998 CRT -.3253 CRS .8533 CST -.7652

FOE -.3620 FRA .6411 FC3 .3630 BSP 59193 86816736.0 R23 .1017 RI3 -.3899 L$A 3954.0 NSA 597.3 SSA 23.6

DOE 1.3084 8RA 9.8599 6C312.1020 FSP 176 $¢,116726.4 362 622.9 THA 179.60 EL1 3943.4 EL2 557.9 ALF 177.15
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 434.00 ARRIVAL DATE MAR 4 1966

HELIOCENTRIC CONIC DISTANCE 933.666 EARTH TO MARS

RL 147.13 LAL -.00 LOL 93.24 VL 33.522 GAL -6.49 AZL 88.70 HCA 271.46 SMA 195.07 ECG-Z6909 IHC 1.2993 vl 30.281

RP 206.96 LAP -1.30 LOP 4.70 VP 24.288 GAP -15.08 AZP 89.97 TAL 328.66 TAp 240.12 RCA 142.58 Apo 247.56 V2 26,230

RC 351.048 GL 8.9T GP -3.80 ZAL 140.03 ZAP 20.74 ET$ 168.22 ZAE 28.53 ETE 173.05 ZAC 89.45 ETC 256.04 CLP 20.40

PLANETOCENTRIC CONIC

C3 23.450 VHL 4.843 DLA -10.10 RAL 233.89 RAO 6568.0 VEL 12.034 PTH Z.15 VHP 7.939 DPA -12.50

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 21 57 35 1934.09 -11.92 24.45 98.37 115.87 22 29 49 1334.1

90.00 7 25 33 5215.50 28.33 234.34 101.36 79.18 8 52 28 4615.5

100.00 23 13 56 1687.79 -13.04 5.77 95.89 117.14 23 42 4 1087.6

100.00 8 51 53 4937.04 27.55 213.58 101.09 77.91 10 14 10 4337.0

110.00 0 14 45 1509.64 -15.98 350.58 94.13 120.63 0 39 55 909.6

110.00 10 11 29 4687.95 30.80 193.75 100.17 74.39 11 29 37 4088.0

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY

T08-1.3142 TRAtO.2837 TC-11.6282 BAU 3.6462 SGT16792.7 $_ 636.6 SG5 77.7

ROE .5026 RMA .0750 RC3 .2154 FAU-.01229 RRT -.2020 RRF -.1603 flTF .2618

FOE -.3463 FRA .5563 FC3 .4536 BSP 59327 S6616804.8 R23 .1096 R13 -.2619

DOE 1.4070 DRAtO.ZS40 8C311.6302 FSP 134 S6116793.2 SG2 623.5 THA 179.56

RAP 202.01ECC 1.3859

INJ 2 LAT IHJ Z LONG

-8.35 17.60

24.57 226.12

-9.30 358.98

25.60 205.32

-11.79 343.97

28.35 185.41

ORBIT DETERMINATION ACCURACY

ST 4034.7 SR 595.3 S$ 313.0

CRT -.3441 CRS .8765 CST -.7474

LSA 4046.9 MSA 594.5 9SA 23.2

EL1 4040.0 EL2 "L558.2 ALF 177.04

LAUNCH DATE DEC 26 1964 FLIGHT TIME 140.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RF 242.47 LAp .95

RC 146.041 GL G.37

PLANETOCENTRIC CONIC

C3 28.511 VHL 5.340

LNCH AZMTH LNCH TIME

9D.UO 13 5 27

90.00 5 43 59

100.00 14 36 $3

100.00 6 35 15

110.00 19 6 17

110.00 7 42 1

DIFFERENTIAL CCRRECT|ONS

TOE .1508 TRA -.71t8

ROE -.6014 RRA -.1999

FOE .29?2 FRA -.2846

BiDE .6201 BRA .7403

OISTANCE 539.906 EARTH TO MARS

LOt. 94.28 VL 34.845 GAL 4.66 AZL 89.02 HCA 104.26 Sldk 224.96 ECC .35450 INC .9767 Vl 50.262

LOP 198.52 VP 22,488 GAP 20.29 AZP 90.24 TAL 17.92 TAp 122.18 RCA 145.25 APO 504.66 V2 22.636

GP 3.00 ZAL 57.08 ZAP 170.29 ETS 160.72 ZAE 152.75 ETE 4.76 ZAC 92.65 ETC 255.89 CLP 170.77

OLA 17.02 RAL 155.51RAO 6588.1VEL 12.243 PTH 2.20 VHp 9.470 DPA .14 RAp 190.25 ECC 1.4692

L-I TIME |NJ LA7 |NJ LONG IMJ RT ASC IMJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2860.86 -28.31 86.27 29.65 90.58 13 53 8 2260.9 -27.93 77.65

4385.33 5.99 182.35 21.35 62.27 6 56 45 5765.3 2.23 175.69

2567.10 -29.84 64.63 29.61 91.85 15 19 20 1967.1 -29.26 55.87

4154.31 7.33 164.64 20.62 60.94 8 4 29 5554.3 3.40 156.06

2286.55 -33.82 43.01 29.32 95.26 16 44 25 1686.4 -32.73 33.95

4007.63 10.76 151.46 18.55 57.36 8 48 48 3407.8 6.38 145.10

MIO-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 1.2828 BAU .4892 SGT 1594.6 $GR 684.4 $63 208.5 ST 292.3 SR 648.9 SS 278.6

RC3 ;0588 FAU .07310 RRT .t205 RflF -.1408 RTF -.7640 CRT -.4652 CRS .9027 CST -.7201

FC3-2.2197 BSP 5017 $r_ 1735.3 R23 -.0286 R15 -.7651 LSA 715.2 MSA 261.2 SSA 66.3

6C5 1.2834 FSP 575 $61 1597.2 862 678.3 TMA 3.61 EL| 665.4 ELI 252.3 ALF 103.87

LAUNCH DATE DEC 26 1964 F_IGHT TIME 142.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC DISTANCE 342.629 EARTH TO MARS

ML 147.12 LAL -.00 LQL 94.26 VL 34.739 6AL 4.77 AZL 89.05 HCA 105.16 SNA 222.18 ECC .34672 INC .8540 vt 30.282

RP 242.20 LAP .92 LOP 199.44 _p 22.328 GAP 19.64 A_P 90.25 TAL 18.64 TAp 123.82 RCA 145.13 APO 299.19 v2 22.664

RC 150.330 GL 6.27 GP 5.09 ZAL 55.90 ZAP 1N.82 ETS 161.45 Z_E 155.01ETE 5.13 ZAC 92.79 ETC 255.88 CLP 170.08

PLAN[TOCENTRIC C¢_41C

C3 27.i48 VHL 5.27T DLA 17.36 RAL 154.33 RAD 6568.1 VEL 12.216 PTH 2.19 VHP 9.229 DPA .12 RAP 190.50 ECC 1.4583

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM IHJ 2 LAT IHJ 2 LONG

9O.OD 12 57 23 2867.78 -28.32 86.78 28.16 90.33 13 45 11 2287.8 -27.97 78.13

90.00 5 42 18 4566.83 5.39 181.30 19.88 62.16 8 55 5 3766.6 1.62 174.65

100.00 14 28 47 2575.06 -29.85 85.07 28.15 91.62 15 11 40 1973.1 -29.31 56.31

100.00 6 55 38 4156.58 8._4 163.65 19.14 60.81 8 2 52 5556.6 2.80 157.08

110.00 15 59 7 2290.41 -33.85 43.33 27,86 95.08 16 37 17 1690.4 -32.78 34.26

110.00 7 59 45 3992.00 10.18 150.60 17.06 57.19 8 46 17 5392.0 5.78 144.27

DIFFERENTIAL CCmRECTIONS MID-COURSE (X(CUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1351TflA -.6821TC3 1.3411BAU .4995 SGT 1620.7 SGR 684.0 $G3 220.2 ST 278.4 SR 649.8 SS 298.4

ROE -.5954 RRA -.1916 RC3 .0481FAU .07606 RRT .1291RRF -.1507 flTF -.7706 CRT -.4396 CRS .8951CST -.7167

FOE .3206 FRA -.5572 FC3-2.3647 BSP 5123 SGB 1759.2 R23 -.0305 R15 -.7718 LSA 719.3 MSA 258.1SSA 68.8

DOE .6105 BRA .7085 8C3 1.3419 FSP 612 SG1 1623.7 SG2 677.0 THA 5.78 EL1 665.1 ELI 245.0 ALF 102.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC ZG 1864

HELIOCENTRIC CONIC

RL 147.18 LAL -.OO

Rff 841.93 LAP .89

RC 182.829 6L 8.17

pL ANETOCEItTR I C r.x_IC

C3 27.246 VHL 5.220

LNCH AZMTH LNCH TIU(

SO.00 1E 49 31

90.00 S 40 5t

100.00 14 21 12

?00.DO 6 51 51

110.00 15 52 7

110.00 ? 3? 25

FLIGHT TIME 144.00 ARRIVAL DATE MAY 19 t965

DISTANCE 345.435 EARTH TO MARS

LQL 94.28 VL $4.637 GAL 4.87 AZL 89.07 HCA 106.10 SNA 219.57 [CC .35957 INC .9513 Vl 30.282

LQP ZOO,S7 VP 22o168 GAP |9.00 AZP 90.26 TAL 19.$7 TAp 125.47 RCA 145.01 APO 294.13 V2 22.$92

6P 3.18 ZAL 54.74 ZAP INo93 ETS 16Z.09 ZA[ 158.32 ETE 5.52 ZAC 92.93 ETC 255.87 CLP 189.39

DLA 17.68 RAt. 153.16 MAD 6588.1 VEL 12.191 PTH Z.19 VHP 8.994 OPA .11 RAp 190.75 ECC 1.4484

L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT tNJ 2 LONG

2874.51 -28.32 87.27 26.71 90.08 13 37 25 2274.8 -28.01 78.62

4349.01 4.83 180.51 18.45 62.06 6 55 20 3749.0 1.06 IT3.66

25T8.91 -29.88 65.50 26.69 91.39 15 4 11 1978.9 -29.35 58.74

41|8.90 6.t9 162.72 17.71 6O.?D 8 D 31 3519.9 2.24 158.17

2Z94.43 -33.87 43.64 28.45 94.89 16 30 22 1694.4 -32.83 34.56

3977.15 9.63 149.80 15.61 57.04 8 43 42 3377.1 5,22 143.49

Ollrl_Rrgll_lAl. C_ItRECTIONS

TOE .1199 TRA -.lS_rI_TC$ 1.5977 BAU .5095

ROE -.SS_I|RRA -.1836 RE5 .0859 FAU .OTgt8

FOE .3453 IRA 0.3955 FC5-2.5158 9SP 5224

IOE .6019 DRA .8T?O BC5 1.5987 FSP 652

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

lip 241.85 LAP .87

RC 154.938 GL 8.06

PLAN[TOCE1MTItIC CA_IIC

C3 2_.TOT V_. 5.168

LNC_ AZNTH LNCH TIN(

90._3 12 41 51

80.DO S 39 17 4532.48 4.30

100.00 14 15 49 2584.60 -_.67

100.00 8 50 0 4104.28 5.67

110.00 15 49 18 2290.55 -33.90

110.00 ? 99 0 3986._I 9.11

DIFFERENTIAL CCmNECTIONS

TOE .1049 TRA -o6218 TC5 1.4523 BAt) .5190

RD( -.584T RNA -.1756 RC5 .0623 FAU .08245

FOE °3707 FRA -.4554 FC5-2o6728 8_ 5341

BIDE .5940 BNA .6459 6C3 1.4536 FSP 695

ORBIT DETERMINATION ACCUMACy

ST 264.5 SIR 650.6 SS 318.8

CRT -.4116 CRS .8875 CST -.7100

LSA 724.2 NSA 255.6 SSA 71.1

ELI 861.0 ELI 237.E ALF 100.92

MID-COURSE EXECUTION ACCURACY

SGT 1646.2 SGR 685.5 SG3 252.6

RRT .1564 RRF -.1616 RTF -.T?ST

SG8 1782.4 823 -.0326 R13 -.7779

_et 1849.3 SGZ 675.5 ?HA 5.95

FLIGHT lIME 146.00 ARRIVAL DATE MAV 21 1985

DISTANCE 348.513 EARTH TO MARS

L04. 94.26 VL 34.540 GAL 4.98 AZL 89.09 14CA 107.03 SNA 217.17 ECC .33284 114C .9083 vl 30.282

LOP 201.30 VP 22.075 GAY 16.57 AZP 90.ZT TAL 20.09 TAp 127.12 RCA 144.89 APO 289.45 V_ 22.720

¢_p 5.27 ZAL 53.80 ZAp 1_.22 ET5 162.66 ZAE 155.67 ETE 5.94 ZAC 93.07 £TC 255.87 CLP 168.68

DLA 17.98 RAL 152.00 RAO 6568,1 V(L 12.169 PTH Z.18 VHP 8.768 DpA .10 RAp 190.99 EC¢ 1.4395

L-I TIN( INJ bAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2861.57 -26.52 87.79 25.31 89.84 15 29 52 2281.2 -28.04 79.10

179.38 17.06 61.98 6 51 30 3732.5 .52 172.74

63.95 23.29 91,17 14 56 $4 1984.6 -29.39 57.15

16|.M 18.31 60.60 T 58 25 3504.5 1.71 155.31

45.94 23.03 94.71 16 23 37 1698.4 -32.8? 34.66

149.08 14.21 56,91 8 41 4 3363.3 4.69 142.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION A¢CURACV

SGT 16T0.8 S6R 682.8 SG3 245.6 ST 250.6 SR 651.! SS 339.5

RRT .1486 W -.175Z RTF -.7824 CRT -.3798 CRS .8800 CST -.8992

1803.0 825 -.0547 RI5 -.7857 LsA 729.5 NSA 255.9 SSA 73.2

SG1 1674.5 SG2 673.8 THA 4.15 ELI 659.0 EL2 229.1 ALF 99.47

LAUMCH DAlE DEC 28 1964 FLIGHT TIMqF. 148.00

HELI(_ENIRIC CQNIE 91STAMC[ 351.264

RL 147.12 LAL -.DO LOL 94.28 VL 54.449 GAL 5.08 AZL 89.11HCA 107.96 SNA

RP 241.38 LAP .94 LOP 202.22 Vp 21.960 GAP 17.74 AZP 90,27 1AL 20.99 TAp

RC 15?.250 GL 5.94 GP 3.37 ZAL 52.46 ZAP 167.51 ETS 163.17 ZAE 154.05 ET[

PLANETOCENTRIC CONIC

C3 26.222 VNL 5.121DLA 18,26 RAL 150.86 RAD 8566.1 VEL 12.149 pTH 2.18 VHp

LNCN A_TN LNCH TIN( L-I TIME INJ LAT

90.00 12 34 26 286T.51 -26.31

90.00 5 37 38 4317.04 5.81

100.00 14 6 40 2SDD.OT -29.68

$00.00 8 48 5 4089.72 5.19

110.00 15 39 42 2302.14 -33.92

110.00 ? 32 32 3950.41 8.63

DIFFERENTIAL CORRECTIONS

?DE .0809 TOA -.5D13 TC3 1.5054 6AU .5265

ROE -.5799 RRA -.1676 RC3 .0713 FAU .08589

FOE .39G7 FRA -.5175 FC5-2.8359 BSP 5437

BIDE .5869 BNA .6146 BE5 1.5070 FSP 739

ARRIVAL DATE NAY 23 1965

EARTH TO MARS

214.94 ECC .32649 INC .8950 vl 30.282

128,76 RCA 144.76 APO 265.11 ¥2 22.748

6.38 ZAC 93.21ETC 255.88 CLP 187.96

8.544 DPA .10 RAp 191.22 ECC 1.4315

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

98.22 23.94 89.61 13 22 35 2287.5 -28.07 79.56

178.52 15.72 61.92 6 49 35 5717.0 .02 171.68

66.35 23.93 90.95 14 49 50 1990.1 -29.43 57.56

16i.05 14.96 60.52 ? _6 14 _489.7 1.21 154.51

44.24 25.70 94.54 16 17 4 1702.1 -32.g2 35.14

148.37 12.84 56.80 8 38 23 5350.4 4.20 1A2.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1694.9 S_ 682.1 SG3 259.3 ST 237.0 SR 651.5 SS 360.2

RRT .1594 RRF -.1856 RTF -.7880 CRT -.3465 CRS .8724 CST -.6862

SG8 1627.0 R25 -.0370 813 -.7895 LSA 735.4 MSA 252.9 SSA 75.0

_1 1699.0 S_ 671.6 THA 4.35 EL1 657.3 EL2 220.4 ALF 98.10

LAUNCH DATE DEC 28 1964 FLIGHT TIN[ 150.00 ARRIVAL DATE NAY 25 1965

HELIOCENTRIC Q:NIC DISTANCE 354.275

RL 147.12 LAL -.DO LOI. 94.28 VL 54.361 GAL 5.17 AZt. 89.14 HCA 108.89 SIAA

RP 241.08 LAP .82 LOP 203.16 VP 21.852 GAP 17.12 AZP 90.28 TAL 21.52 TAP

RC 159.568 GL 5.81 GP 3.47 ZAL 51.39 ZAP 166.78 ETS 165.62 ZNE 154.47 ETE

PLAN[TOCENTRIC CONIC

C3 25.780 VHL 5.078 DLA 18.52 RAL 140.75 RAD 6568.0 V(L 12.131 PTH 2.17 VHP

LNCHAZMTH LNCH TIN( L-I TIM( INJ LAT

90.00 12 27 16 2893.55 -26.51

90.00 5 35 52 4302,71 3.35

1DO.DO 13 59 46 2595.27 *Z9.86

100.00 6 46 4 407G.22 4.73

110.00 15 32 18 2305.76 -33.94

110.00 ? 30 I 3938.50 8.19

DIFF6R(NTIAL CORRECTIONS

TOE .0776 TRA -.5619 TC3 1.5560 BAU .5371

ROE -.5754 RRA -.1585 RE3 .0810FAU .08953

FOE .4234 FflA -.5858 FC3-3.0058 9SP 5537

80E .5806 8RA .5841 BC3 1.5581 FSP 786

EARTH TO MARS

212.86 ECC .320511NC .8813 ¥1 30.282

130.41RCA 144.63 APO 281.08 v2 22.777

6.86 ZAC 93.35 ETC 255.85 CLP 167.23

8.328 DpA .11 RAp 191.A4 ECC 1.4244

INJ L_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

86.66 22.61 89.39 13 15 29 2293.5 -28.10 80.00

177.71 14.41 61.87 6 47 35 3702.7 -.44 171.08

66.72 22.60 90.75 14 43 I 1995.3 -29.46 §7.94

160.31 15.65 60.45 7 54 0 3476.2 .76 153.77

44.52 22.39 94.58 16 10 44 1705.8 -32.96 35.42

147.75 11.53 S6.T0 8 35 59 3338.5 3.75 141.46

NID-C_RS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S;T 1719.1SGR 681.3 SG3 273.7 ST 223.g 3R 651,T 66 381.0

RRT .1709 RRF -.1989 RTF -.7931 CRT -.3105 CRS .8650 CST -.66g9

ST_ 1848.3 RE3 -.0386 R13 -.794_ LSA 741.8 NSA 252.9 6SA Y6.4

SG1 1722.9 S_2 669.5 THA 4.57 EL2 655.8 EL2 211.5 ALF 96.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 240.79 LAP .79

RC 181.890 GL 5.68

PLANETOCENTRIC CONIC

CS 25.396 VHL 5.039

LNCH AZMTH LNCH TIME

90.00 12 20 22

90.00 5 34 1

100.00 13 53 6

lOO.O0 6 43 57

110.00 15 26 7

110.00 7 27 26

FLIGHT TIME 152.00 ARRIVAL DATE MAY 27 1965

DISTANCE 357.345 EARTH TO MARS

LOt. 94.26 VL 34.277 GAL 5.27 AZL 89.16 HCA 109.83 $MA 210.92 ECC .31487 INC .8375 vl 30.282

LOP 204.09 VP 21.751 GAP 18.50 AZP 90.28 TAL 22.2Z TAp 132.05 RCA 144.51 APO 277.33 V2 22.806

GP 3.57 ZAL 50.33 ZAP 186.03 ET8 164.02 ZAE 154.93 ET( 7.38 ZAC 93.49 ETC 255.85 CLP 166.48

OLA 18.76 RAL 148.89 RAD 6868.0 VEL 12.115 PTH 2.17 VHP 8.118 DPA .13 RAp 191.66 ECC 1.4180

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2899.26 -28.31 89.08 21.32 89.18 13 8 41 2299.3 -28.12 60.42

4289.48 2.92 176.97 13.15 81.82 6 45 30 3689.5 -.67 170.34

2600.19 -29.89 67.09 21.32 90.56 14 36 26 2000.2 -29.49 58.30

4063.78 4.31 159.62 12.39 60.39 T 51 41 3463.8 .33 153.09

2309.18 -33.95 44.78 21.12 94.22 16 4 36 1709.2 -33.00 35.68

3927.55 7.78 147.15 10.25 56.61 8 32 53 3327.6 3.33 140.88

DIFFERENTIAL CORRECTIONS

TOE .0725 TRA -.5247 TC3 1.6164 BAU .5497

ROE -.5712 RRA -.1512 RC3 .0913 FAU .09333

FOE .4513 FRA -.6586 FC3-3.1817 BSP 5450

BDE .5788 BRA .5460 BC3 1.6190 FSP 837

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1748.7 SGR 680.6 SG3 288.8 ST 211.9 SR 651.7 SS 402.3

RRT .t772 RRF -.2132 RTF -.8014 CRT -.3122 CRS .8578 CST -.6784

SG8 1876.4 RZ3 -.0477 RI3 -.8032 LSA 749.8 MSA 251.3 88A 77.9

SGI 17§S.5 84;2 667.8 THA 4.62 EL1 655.4 ELI 200.2 ALF 96.40

LAUNCH DATE DEC 26 1964 FLIGHT TINE 154.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CCNIC

RL 147.12 LAL -.DO

RP 240.49 LAp .76

RC 164.213 GL 5.54

PLAN[TOCENTRIC CONIC

CS 28.046 VHL 5.005

LNCH AZMTH LNCH TIME

9D.OO 12 13 48

90.00 5 3Z 3

100.00 13 46 44

100.00 6 41 46

110.00 15 20 11

110.00 7 24 49

DIFFERENTIAL CCRRECTIONS

TOE .0564 TRA -.4999

ROE -.$672 RRA -.1428

FOE .4791FRA -.7399

BDE .5700 BRA .5199

DISTANCE 360.467 EARTH TO MARS

LOL 94.26 VL 34.198 GAL 5.36 AZL 89.19 HCA 110.76 SNA 209.11 ECC .30957 INC .8131 vl 30.282

LOP 205.08 VP 21.657 GAP 15.89 AZP 90.29 TAL 22.92 TAP 133.68 RCA 144.38 APO 273.84 V2 22.838

GP 3.68 ZAL 49.29 ZAP 165.27 ETS 164.38 ZAE 155.42 ETE 7.93 ZAC 93.64 ETC 255.84 CLP 165.72

DLA 18.97 RAL 147.57 RAD 6568.0 VEL 12.101 PTH 2.17 VHP 7.914 DPA .16 RAp 191.86 ECC 1.4122

L-I TIME INJ LAT |NJ I.CNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2904.53 -28.30 89.47 20.07 88.98 13 2 10 2304.5 -28.14 80.80

4277.37 2.53 176.30 11.93 61.79 6 43 ZD 3677.4 -1.26 169.67

2604.72 -29.89 87.42 20.08 80.38 14 30 9 2004.7 -29.52 58.64

4052.40 3.93 158.99 11.16 60.34 7 49 18 3452.4 -.05 152.46

2312.33 -33.97 45.03 19.89 94.08 15 58 44 1712.3 -33.03 35.92

3917.57 7.40 146.82 8.0Z 56.58 8 30 5 3317.6 2.95 140.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6557 BAU .5555 SGT 1785.5 V_R 879.8 SGS 304.8 9T 199.0 3R 651.4 89 428.0

RC3 .1024 FAU .09737 RRT .1988 RRF -.2682 RTF -.8040 CRT -.2497 CRS .8502 CST -.6416

FC3-3.36§7 2SP 5640 _ 1891,8 RZ3 -.0476 R13 -.8060 LSA 756.3 MSA 254.6 8SA 78.3

BC3 1.8989 FSP 889 SG1 1771.2 $I12 664.7 THA 4.97 EL1 653.5 ELZ 192.1 ALF 94.78

LAUNCH DATE DEC 26 1964 FLIGHT TIME 156.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC

RL 14T.12 LAL -.DO

RP 240.19 LAP .73

RC 168.538 GL 5.39

PLANETOCENTRIC CONIC

C3 24.784 VHL 4.973

LNCM AZMTH LNCH TIME

90.00 12 7 27

90.00 5 29 59

IOO.OO 18 40 38

tOO.DO 6 39 29

110.00 15 14 30

110.00 7 22 7

DISTANCE 363.638 EARTH TO MARS

LOL g4.26 VL 34.122 GAL 5.45 AZL 89.21HCA 111.70 8HA 207.42 ECC .30457 INC .7885 vl 30.282

LOP 205.96 vP 21.570 GAp 15.29 AZP 90.29 TAL 23.61 TAp 135.31 RCA 144.25 APO 270.59 V2 22.866

GP 3.80 ZAL 48.28 ZAP 164.40 ET3 184.71 ZAE 155.95 ETE 8.53 ZAC 93.79 ETC 255.84 CLP 164.95

DLA 1g.17 RAL 146.52 RAO 6568.0 VEL 12.088 PTH 2.16 VHp 7.716 DpA .19 RAP 192.06 ECC 1.4071

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2909.37 -28.29 89.82 18.86 88.81 12 53 $7 2309.4 -28.16 81.16

4266.35 2.18 175.68 10.76 61.76 6 41 6 3666.3 -1.61 169.05

2608.88 -29.89 67.73 18.88 90.22 14 24 7 2008.9 -29.54 58.94

4042.07 3.38 158.42 9.98 60.30 7 46 52 3442.1 -.40 151.89

2313.20 -33.98 45.23 18.70 93.94 15 53 5 1715.2 -33.06 36.13

3908.51 7.06 146.14 7.83 56.47 8 27 15 3308.5 2.61 139.89

OIFFERENTIAL CORRECTIONS

TDE .0437 TRA -.4751 TC3 1.6961 BAU .5621

ROE -.5634 RRA -.1342 RC3 .1142 FAU .10162

FOE .5074 FRA -.8199 FC3-3.5568 BSP 5773

BDE .5651 BRA .4918 BC3 1.7000 FSP 944

MIO-COUR3E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

3GT 1783.8 8GR 679.0 SG3 321.6 ST 187.3 SR 651.0 88 443.7

RRT .2093 RRF -.2444 RTF -.8075 CRT -.1968 CRS .8426 CST -.6096

SG8 1908.6 R23 -.0495 R13 -.8097 LSA 763.3 HSA 258.0 SSA 78.5

SGt 1790.3 SG2 661.6 THA 5.28 ELI 652.1EL2 183.3 ALF 93.52

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 239.88 LAP .7D

RC 188.857 GL 5.24

PLANETOCENTRIC CONIC

C3 24.455 VHL 4.945

LNCH AZMTH LNCH TIME

gO.DO 12 I 27

90.00 3 27 50

100.00 13 34 50

100.00 6 37 8

110.00 15 9 4

110.00 7 19 23

FLIGHT TIME 158.00 ARRIVAL DATE JUN 2 1965

DISTANCE 366.855 EARTH TO MARS

LOL 94.26 VL 34.050 GAL 5.53 AZL 89.24 HCA 112.64 SMA 203.84 ECC .29986 INC .7684 vl 30.282

LOP 206.90 VP 21.488 GAP 14.69 AZP 90.29 TAL 24.29 TAp 136.93 RCA 144.12 APO 267.57 V2 22.897

GP 3.92 ZAL 47.30 ZAP 163.69 ET9 163.01 ZAE 156.30 ETE 9.19 ZAC 93.94 ETC 255.83 CLP 164.16

ECC 1.4025

INJ 2 LONG

81.48

168.50

59.22

151.38

36.33

139.46

ORBIT DETERMINATION ACCURACY

ST 176.2 3R 630.4 SS 464.7

CRT -.1453 CRS .8353 CST -.5769

LSA 771.5 MSA 262.0 SSA 78.4

EL1 650.9 EL2 174.2 ALF 92.43

OLA 19.35 RAL 145.50 RAD 6568.0 VEL 12.076 PTH 2.16 VHP 7.523 DpA .24 RAp 192.24

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2913.74 -28.29 90.14 17.70 88.63 12 50 1 2313.7 -28.18

4256.41 1.86 175.13 9.62 61.74 6 38 46 3636.4 -1.93

2612.63 -29.89 68.01 17.72 90.07 14 18 23 2012.6 -29.56

4032.73 3.26 157.91 8.84 60.27 7 44 21 3432.8 -.72

2317.78 -33.99 45.45 17.55 93.83 15 47 42 1717.8 -33.09

3900.36 6.76 145.71 6.68 56.41 8 24 24 3300.4 2.30

DIFFERENTIAL CCRRECTION3

TOE .0325 TRA -.4458 TC3 1.7350 BAU .5687

ROE -.5599 RRA -.1234 RC3 .1267 FAU .10607

FOE .5368 FRA -.9083 FC3-3.7330 8SP 5877

BD[ .5608 BRA .4631 8C3 1.7396 FSP 1002

MID-COURSE ExECuTION ACCURACY

SGT 1801.5 SGR 678.4 8G3 339.3

RRT .2249 RRF -.2616 RTF -.8111

366 1925.0 R23 -.0524 RI3 -.8135

961 1809.0 SG2 638.3 THA 5,58

2476



JPL TM 3_100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)
i

LAUNCH OATE DEC 28 1944

HELIOCENTRIC CONIC

RL 147.12 LAL -.00 LOL 84.26 VL 33.982 HAL

RP ZS9.58 LAP .88 LOP 207.85 VP 21.413 GAP 14.10 AZP

RC 171.174 GL 5.08 GP 4.04 ZAL 46.35 ZAP 162.88 ETS

PLANETOCENTRIC CONIC

CS Z4.20T VHL 4.920 OLA 19.50 RAL 144.51RAD 6888.0 V(L

LNCH AZ14TH LNCH TIN( L-I TIME |NJ LAT INJ LONG

90.00 11 $5 46 2917.61 -28.28 90.42

90.00 5 25 34 4267.53 1.57 174.83

100.00 13 29 20 2615.93 -29.89 88.26

100.00 8 34 42 4024.44 2.98 157.45

110.00 15 5 54 2520.04 -34.00 45.65

riO.DO T 16 37 3693.10 G.&8 145.52

DIFFERENTIAL CCRRECTION$

TOE .0226 TRA -.4190 TC$ 1.7718 BAD .5752

ROE -.5565 RRA -.1164 RC3 .1400 FAU .1lOTS

FOE .SGGT FRA-l.0018 FC5-3.9808 BSP 5971

BOE .5570 BNA .4348 8C3 1.7773 FSP 1085

FLIGHT TIM( 180.00 ARRIVAL DATE JUN 4 1965

D]8TANC[ 370.114 EARTH TO MARS

5.62 AZL 89.26 HCA 113.58 SHA 204.36 ECC .29544 INC .7380 Vl 30.282

90.30 TAL 24.96 TAp 138.55 RCA 143.89 APO 264.74 V2 22.928

165.27 ZN[ 157.09 ETE 8.90 ZAC 94.09 (TC 255.83 CLP 163.33

12.066 PTN 2.16 VHp 7.335 DPA .30 RAp 192.42 ECC 1.3884

INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN |NJ 2 LAT |NJ 2 LONG

|S.57 88.50 12 A4 24 2317.6 -28.19 81.76

8.52 61.72 6 36 22 3647.5 -2.22 168.00

16.60 89.94 14 12 55 2015.9 -29.58 59.46

7,74 60.24 7 41 47 3424.4 -1.00 150.93

16.44 93.72 15 42 34 1720.0 -33.12 36.50

S.3T 58.36 8 21 30 3293.1 2.02 139.08

ORBIT OETERflINATION ACCURACY

ST 166.0 SIR 649.5 $S 485.6

CRT -,0982 CRS .8282 CST -.5428

LSA 779.8 NSA 266.6 8SA 78.0

EL1 649.7 EL2 165.2 ALF 91.49

FLIGHT TIM( 162.00 ARRIVAL DATE JUN 6 1965

DISTANCE 373.412 EARTH TO MARS

5.70 AZI. 89.29 HCA 114.53 SNA 202.98 ECC .29127 INC .7121 Vl 30.282

90.30 TAL 25.62 TAp 140.15 RCA 143.86 APO 262.10 V2 22.959

165.52 ZA( 157.72 ETE 10.69 ZAC 94.24 [TC 255.82 CLP 162.53

12.057 PTH 2.16 VHp 7.152 DpA .37 RAp 192.58 ECC 1.3948

RT AS(: INJ AZNTH INJ TIM( PO CST TIN |NJ 2 LAT INJ 2 LONG

LAUNCH DATE DEC 26 1964

MIO-COURS2 EXECUTION ACCURACY

SGT 1818.9 SGR 678.0 SG3 397.9

RRT .24121UtF -.2801 RTF -.8146

SG8 1941.1 RZ3 -.0519 R13 -.8172

SG1 1827.3 SG2 GS5.O THA 5.90

HELIOCENTRIC CGNIC

IlL 14T.1_ LAL -.OOLOL 84.26 VL 35.916 GAL

NP 239.28 LAP .85 LOP 208.79 VP 21.343 GAP 13.52 AZP

MC 173.485 GL 4.81 GP 4.17 ZAL 43.44 ZAP 162.05 ET9

PL AAI[ TOCtlITR 1C CONIC

CS 23.91_ VI4L 4.898 DLA 19,64 RAL 143.54 RAD 6568.0 VEL

LNCH AZI4TH INCH TIME L-I TIN( INJ LAT INJ LONG INJ

90.00 11 50 25 2920.95 -28.27

90.00 3 23 13 42ZH1.70 1.32

100.00 13 24 7 2618.77 -L_).89

tDO.O0 8 32 tZ 4017,11 2.73

110.00 14 $9 0 2321,95 -34.01

110.00 T 13 49 38_.89 G.Z4

DSFF[RENTIAL CCmMECTIQNS

TDE .0148 TMA -.3921 TC3 1.80QS BAU .8814

-.5533 I_A -.1071 RC3 .1541 FAU .11389

F_D( .SIHi4 FMA-I.IOtR FCS-4.tTSS BRP (_043

80E .5934 IRA .4005 BC3 1.8131 FSP 1130

90.67 15.48 88.38 12 39 6 2320.9 -28.20 62.00

174.19 7.46 61.71 6 33 53 $639.7 -2.47 167.57

fd_.47 15.51 89.63 14 7 46 2018.8 -29.60 59.67

157.05 6.67 80.22 7 39 9 3417.1 -1.25 150.53

45.76 15.37 93.64 15 37 41 1722.0 -38.14 36.65

144.99 4.50 56.32 6 18 35 3286.7 1.77 236.75

M]D-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1835.4 SSR 677.8 SG3 377.5 ST 156.4 $R 646.S SS 506.1

RRT .2S90RRF -.2995 RTF -.8179 CRT -.0464 CRS .8207 CST -.5100

1956.6 923 -.0091 R13 -.6208 LSA 788.2 NSA 271.6 SSA 77.4

SG1 1844.9 _ 651.5 THA 6.22 EL1 648.5 EL2 156.2 ALP 90.71

LAUNCH DATE DEC 26 1964 FLIGHT 11;4( 164.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 288.95 LAp .62

RC 1?S.TRO &L 4.74

PLANETOCENTRIC CON|C

C3 23.790 VHL 4.878

LNCH A_4TH LNCH T|NE

90.00 11 45 23

90.00 5 20 46

100.00 13 19 13

100.00 G Zg 37

110.00 14 54 21

110.00 ? 10 39

DISTANCE 376.747 EARTH TO MARS

LOt. 9A.26 VL 33.854 HAL 5.77 AZL 89.31HCA 115.48 SNA 201.68 ECC .28734 INC .6856 Vl 30.282

LOP 206.74 Vp 21.279 GAp 12.94 A ZP 90.29 TAL 26.27 TAp 141.73 RCA 143.73 Apo 259.64 V2 22.991

GP 4.31ZAL 44.55 ZAP 161.20 ETS 165.74 ZAE 158.37 ETE 11.35 ZAC 94.40 ETC 255.82 CLP 161.68

OLA 18.75 RAL 1A2.60 RAD 6568.0 VEL 12.049 PTH 2.15 VHP 6.975 DpA .45 RAp 192.74 ECC 1.3915

L-| TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2928.74 -28.27 90.87 14.44 88.28 12 34 6 2323.7 -28.21 82.21

4232.89 1.10 173.81 6.44 61.70 6 31 19 3632.9 -2.69 167.19

2621.12 -29.89 68.64 14.47 89.74 14 2 54 2021.1 -29.61 59.85

4010.74 2.52 i58.70 5.65 80.Z0 7 36 28 3410.7 -1.48 150.16

2323.50 -34.02 45.90 14.33 93.56 15 33 4 1723.5 -33.15 36.77

3881.12 6.03 144.69 3.47 56.29 8 15 dO 3281.1 1.56 136.46

DIFFERENTIAL CCRRECT1ON8 MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .OOTO TRA -.$663 TC3 1.8373 8AU .5668 SGT 1849.7 S_ 678.0 863 398.0 ST 147.6 SR 647.3 SS 526.8

ROE -.5501 RRA -.0976 RC3 .1690 FAU .12084 RflT .2758 RRF -.3202 RTF -.8209 CRT -.0007 CRS .8138 CST -.4742

FDE .6275 FRA-I.20Tt FC3-4.3974 HSIP 6111 SGB 1970.0 R23 -.9_47 R13 -.8241 LSA 797.2 MSA 277.4 8SA 78.6

BIDE .5502 BRA .3791 BC3 1.8450 FSP 1198 SG1 1880.4 SG2 647.9 THA 6.57 ELI 647,3 EL2 147.6 ALF 90.01

LAUNCH DATE DEC 26 19_4 PLIGHT TIM( 166.00 ARRIVAL DATE jUN 10 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.OO

RP 238.63 LAp .59

RC 178.086 GL 4.56

PLAN(TOCENTRIC CON|C

C3 23.617 VHL 4.860

LNCH AZMTH LNCH T|N(

90.00 11 40 39

90.00 5 18 14

100.00 13 14 ST

100.00 6 26 57

110.00 14 49 38

110.00 T 8 6

OZFFERENTIAL CGRRECTIONS

TDE .D122 TRA -.3L_12

ROE -.5470 RRA -.0876

FOE .6565 FRA-1.S217

BIDE .3471 HRA .3407

DISTANCE 580.117 EARTH TO MARS

LOL 94.26 YL 33.795 HAL 5.65 AZ_ 89.34 HCA 116.43 _d4A 200.47 ECC .28365 INC .8390 vl 30.282

LOP 210.69 VP 21,220 GAp 12.37 AZP 90.29 TAL 26.90 TAp 143.33 RCA 143.60 APO 257.33 V2 23.024

GP 4.45 ZAL 43.70 ZAp 160.33 (TS 165.95 ZA( 139.05 ETE 12.51 ZAC 94.56 ETC 255.81 CLP 160.82

DLA 19.85 RAL 141.69 RAD 6568.0 VI[L 12.041PTH 2.15 VHP 6.B02 DpA .5A RAp 192.88 ECC 1.3887

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC, CST TIN INJ Z LAT ]NJ Z LONG

2925.99 -26.26 91.03 13.43 68.20 12 29 25 2326.0 -28.22 82.37

4227.07 .91 173.49 3.45 61.70 6 28 A1 3627.1 -2.88 166.86

2623.00 -29.89 68.78 13.46 89.66 13 58 20 2023.0 -29.62 59.99

4005.29 2.33 156.40 4.66 60.19 7 33 43 3405.3 -1.65 149.88

2324.71 -34.02 45.99 13.53 93.51 15 28 42 1724.7 -53.16 36.86

3876.35 5.85 144.44 2.48 56.26 8 12 43 3276.4 1.38 138.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

TC3 1.8854 BAU .5962 SGT 1678.5 SGR 678.4 9G3 419.9 ST 136.2 SR 645.8 SS 546.3

RC3 .1850 FAU .12639 RRT .2868 RRF -.3418 RTF -.8278 CRT -.0558 CRS .8054 CST -.5152

FC3-4.8329 DIP 588g SG8 1997.2 923 -.0?56 913 -.8315 LsA 805.8 MSA 281.1 SSA 76.3

HC3 1.8945 FSP 1266 $GI 1889.9 $G2 646.0 THA 6.70 ELI 645.8 EL2 136.0 ALF gD.?l

2A7?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH OATE DEC 26 1964

HELIO£EMTMIC CONIC

RL 147.12 LAL -.00

RP 238.31 LAp .58

MC 180.373 GL 4.38

PLANETOCENTRIC CONIC

C3 23.483 VHL 4.844

LNCH AZMTH LNCH TIME

90.00 11 36 18

90.00 5 IS 36

100.00 13 10 21

100.00 6 24 14

110.00 14 45 $2

110.00 7 5 13

FLIGHT 71NE 188.00

94.26 VL 33.739 GAL

ARRIVAL DATE JUN 12 1965

LOt.

LOP 211.64 VP 21,166 GAP 11.81 AIR 90.29 TAL

GP 4.80 ZAL 42.88 ZAF 159.44 ET8 166.13 ZAE

DISTANCE 383.518 EARTH TO MARS

S.DZ AZL 89.37 HCA 117.38 9MA 199.53 ECC .280|8 INC .6316 vl 30.282

27.52 TAP 144.90 RCA 143.48 Apo 255.17 V2 25.056

159.75 ETE 13.57 ZAC g4.72 ETC 255.81 CLP 1sg.g4

OLA 19,93 RAL 140.82 RAO 6568.0 VEL 12.035 FTH 2.15 VHP 8.834 OpA .65 RAp 195.01 ECC 1.3861

L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2927.59 -28.26 91.15 12.46 88.14 12 28 5 2327.8 -28.22 62.49

4222.28 .76 173.22 4.51 61.69 8 25 59 3622.3 -3.03 168.59

2624.31 -29.89 68.88 12.50 89.61 13 54 5 2024.3 -29.62 80.06

4000.76 2.16 158.15 3.71 60.18 7 30 55 3400.8 -1.S0 149.63

2325.48 -34.03 48.05 12.37 93.47 15 24 37 1725.5 -33.1T 36.92

3872.37 5.70 144.23 1.$3 56.24 8 9 45 3272.4 1.23 138.00

OIFFEREMTIAL CCRRECTIONS

TO( -.003T TRA -.5155 TC3 1.8923 BAU .5969

ROE -.5441 RRA -.0774 RC3 .2016 FAU .13199

FOE .1900 FRA-1.4382 FC3-4.8702 BSP 6167

BOE .5441 BRA .5249 BC3 1.9030 FSP 1346

LAUNCH DATE DEC 26 1964

HELIOCENTRIC C_NIC

ML 147.12 LAL -.00

RP 237.96 LAp .53

RC 182.651GL 4.19

PLANETOCENTRIC CONIC

C3 23.327 VHL 4,830

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 11 32 15 2928.63 -28.28

90.00 5 12 54 4218.38 .63

100.00 13 8 23 2625.11 -29.89

100.00 6 21 27 3997.13 2.06

110.00 14 42 2 2325.87 -34.03

110.00 7 2 18 3869.14 5.58

OIFFERENTIAL C_RECTIONS

TOE -.0100 TRA -.2941 TC3 1.9108 BAU .5998

ROE -.5412 RRA -.0888 RC3 .2193 FAU .13796

FOE .7223 FRA-1.56_8 FC3-5.1204 BSP 6276

80E .5413 BRA .3016 BC3 1.9234 FSP 1428

M|D-CouRs[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1975.7 SGR 679.6 SG3 442.3 ST 131.3 SR 644.3 ss 567.6

RflT .3134 RRF -.3652 RTF -.8264 CRT .0783 CRS .7997 CST -.4099

SG8 1995.0 R23 -.0758 R13 -.8305 LSA 815.5 MSA 289.8 SSA 74.7

S_1 1889.3 SGZ 640.7 THA 7.33 EL1 644.4 ELI 130.8 ALF 89.05

FLIGHT TIME 170.00 ARRIVAL DATE JUN 14 1965

O|STANC( 386.950 EARTH TO MARS

LOL 94.26 VL 33.686 GAL 5.99 AZL 89.40 HCA 118.34 SMA 198.26 (CC .27691 INC .8036 vl 30.282

LOP 212.60 VP 21.117 GAP 11.25 AZP 90.29 TAL 28.12 TAp 146.46 RCA 143.36 APO 253.15 V2 23.089

GP 4.76 ZAL 42.09 ZAP 158.53 ETS 166.30 ZAE 160.48 ETE 14.75 ZAC 94.89 ETC 255.80 CLP 159.04

OLA 19.99 RAL 139.97 RAO 6567.9 VEL 12.029 PTH 2.15 VHP 6.470 OpA .77 RAp 193.12 ECC 1.3839

ZNJ L.(_IG INJ RT ASC ]NJ AZMTH INJ TIME

91.23 11.53 88.10 12 21 4

173.01 3.59 61.69 6 23 12

68.94 11.56 89.58 13 50 8

155.95 2.60 60.17 7 28 5

48.08 11.44 93.48 15 20 47

144.06 .61 56.22 8 6 47

MID-COURSE EXECUTION ACCURACY

SGT 1882.8 SGR 681.3 SG3 456.0

RRT .3352 RRF -.3898 RTF -.8279

SG8 2002.3 R23 -.0809 R13 -.8325

$61 18118.4 SG2 636.6 THA 7.80

INJ 2 LONG

82.56

166.37

60.14

149.43

36.95

137.83

ORBIT DETERMINATION ACCURACY

ST 125.0 SR 642.5 SS 588.0

CRT .1339 CRS .7931 CST -.3621

LSA 825.2 M$A 296.4 SSA 73.5

EL1 642.7 EL2 123.8 ALF *88.45

PO CST TIM INJ 2 LAT

2328.6 -28.22

3618.4 -3.16

2025.1 -29.63

3397.1 -1.93

1725.9 -33.18

3269.1 1.10

LAUMCH OATE DEC 26 1964 FLIGHT TIME 172.00 ARRIVAL DATE JUN 16 1965

HELIOCEMTRIC CONIC

RL 147.12 LAL -.00

RP 237.65 LAP .50

RC 184.919 GL 4.00

PLANETOCEMTRIC CONIC

C3 23.201 VHL 4,817

LNCH AZMTH LMCH TIME

90.00 11 28 32

90.00 5 10 6

100.00 13 2 43

100.00 6 18 37

110.00 14 38 27

110.00 8 59 22

DISTANCE 390.410 EARTH TO MARS

LOL 94.26 VL 33.635 GAL 6.05 AZL 89.42 HCA 119.30 SMA 197.25 ECC .27384 INC .5751 vl 30.282

LOP 213.58 Vp 21.073 GAP 10.70 AZP 90.28 TAL 28.71 TAp 148.00 RCA 143.24 Apo 251.26 V2 23.123

GF 4.92 ZAL 41.33 ZAP 157.60 ETS 166.46 ZAE 161.24 ETE 16.08 ZAC 95.05 ETC 255.80 CLP 158.t2

DLA 20.03 RAL 139.15 RAD 6567.9 VEL 12.024 PTH 2.15 VHF 6.312 DpA .90 RAp 193.22 ECC 1.3819

L-I TIME INJ LA7 INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2929.08 -28.28 91.26 10.63 88.08 12 17 21 2329.1 -28.22 82.59

4218.42 .54 172.84 2.72 61.69 6 20 21 3615.4 -3.25 166.21

2625.39 -29.89 68.96 10.67 89.57 13 46 28 2025.4 -29.65 60.16

3994.33 1.96 155.80 1.92 60.17 7 25 11 3394.3 -2.02 149.28

2325.86 -34.03 46.08 10.54 93.46 15 17 13 1725.9 -33.18 36.94

3866.63 5.48 143.93 359.73 56.21 8 3 48 3266.6 1.01 137.70

OIFFEREMTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0136 TRA -.2724 TC3 1.9284 BAU .6028 9GT 1889.7 8GR 683.7 SG3 490.9 ST 118.6 SR 640.6 SS 608.2

ROE -.5382 RRA -.0356 RC3 .2381 FAU .14423 RRT .3567 RRF -.4151 RTF -.8295 CRT .1698 CRS .7885 CST -.3285

FOE .7544 FRA-1.6953 FC3-5.3808 BSP 6315 968 2009.6 R23 -.0875 R13 -.8346 LSA 835.0 MSA 303.0 SSA T2.4

80( .3384 8RA .2780 8C3 1.9430 FSP 1512 $61 1907.4 SG2 632.8 THA 8.27 EL1 640.9 EL2 116.8 ALF 88.14

LAUNCH OATE DEC 26 1964 FLIGHT TIME: 174.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CX_IC DISTANCE 393.897 EARTH TO MARS

RL 147.12 LAL -.00

RP 237.31 LAp .47

RC 187.176 GL 3.60

PLANETOCENTRIC CONIC

C3 23.100 VHL 4.806

LNCH AZMTH LNCH TIME

90.00 11 25 9

90.00 5 T 13

100.00 12 59 21

100.00 6 15 42

110.00 14 35 8

110.00 6 56 24

DIFFERENTIAL C.QRflECTION3

TOE -.0135 TRA -.2487

ROE -.5353 RRA -.0440

FOE .7857 FRA-1.8384

BDE .5355 BflA .2526

LOL 94.26 VL 33.587 GAL 6.12 AZL 89.45 HCA 120.26 SMA 196.30 ECC .27095 INC .5459 vl 30.282

LOP 214.52 VP 21.034 GAP 10.16 AZP 90.27 TAL 29.27 TAp 149.53 RCA 143.12 APO 249.49 V2 23.157

GP 5.10 ZAL 40.61 ZAP 156.64 ET9 166.61 ZAE 162.02 ETE 17.57 ZAC 95.23 [TC 255.79 CLP 157.18

OLA 20.05 RAL 138.37 RAD 6567.9 VEL

L-I TIME INJ LAT INJ LONG INJ

2928.90 -28.26 91.25

4213.35 .47 172.73

2625.14 -29.89 68.94

3992.34 1.90 155.69

2325.44 -34.03 46.05

3884.81 5.41

TC3 1.9475 BAU .6067

RC3 .2581 FAU .15085

FC3-5.8534 BSP 6276

BC3 1.9645 FSP 1599

12.020 PTH

RT A$C INJ AZNTH INJ TIME

9.77 88.09 12 13 58

1.87 61.69 6 17 27

9.80 89.56 13 45 8

1.08 60.16 7 22 15

9.67 93.48 15 13 54

143.83 356.89 56.20 8 0 49

MID-COURSE (XI[CUTION ACCURACY

$GT 1898.5 8GR 666.9 SG3 517.2

RRT .3775 RRF -.4415 RTF -.8317

SG8 2019.0 R23 -.0958 R13 -.8376

SG1 1918.3 $62 629.5 THA 8.72

2.15 VHp 6.157 OpA 1.05 RAp 193.31 ECC 1.3802

PO CST TIM INJ 2 LAT INJ 2 LONG

2328.9 -28.22 82.58

3613.4 -3.32 166.09

2025.1 -29.63 60.14

3392.3 -2.09 149.17

1725.4 -33.1T 36.91

3264.8 .94 137.61

ORBIT DETERMINATION ACCURACY

ST 111.3 SR 638.4 SS 627.8

CRT .1730 CRS .7794 CST -.3195

LSA 844.6 MSA 309.2 SSA T1.3

EL1 638.7 EL2 lOg. S ALF 88.22

2478



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

2479k

LAUNCH DATE DEC 26 1964 FLIGHT TIN( 176.00 ARRIVAL DATE JUN 20 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 239.98 LAP .44

9C 109.421 6L 3.$9

PLANETO¢ENTRIC CQ_IC

CS 25.006 VHL 4.798

LNCH AZIATH LNCM Tll_

90.00 11 28 S

gO.DO S 4 16

100.00 12 58 17

1DO.DO 8 12 45

110.00 14 32 5

110.00 6 33 26

DIFFERENTIAL C.GRNECT|GN$

?DE -.0162 TRA -.2328

RDE -.$324 RItA -.0518

FOE .810| FRA-I.91_4

BDE .5387 BRA .2347

DISTANCE $97.409

LOL 94.26 VL 33.541 GAL 8.18 AZL 89.46 HCA

LOP 215.48 VP 20,998 GAP 9,65 A ZP 90.27 TAL

GP 5.28 ZAL 39.92 2AP 155.86 ET8 I66.74 zA(

DLA 20.05 RAL 137.61 RAD 6567.9 V(L

L-I TIME |NJ LAT INJ LON6 INJ

2928.11 -28.26

4212.15 .45

2fd_4.55 -29.89

5991.16 1.88

25Z•.80 -34.02

3685.86 5.57

EARTH TO MARS

121.22 SNA 195.42 ECC .26823 INC .5161 V1 30.262

29.63 TAp 151.05 RCA 143.00 APO 247.83 V2 23.191

162.81 ETE 19.27 ZAC 95.40 ETC 255.79 CLP 156.Zl

TC5 1.9525 BAU .8086

RC5 .2790 FAU .15787

FC1_'5.9855 BliP 8570

BE5 1.9725 FSP 1694

12.016 PTH 2.14 VHp 6.007 DpA 1.22 RAp 193.38 ECC 1.$786

RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

91.19 8.94 88.12 12 10 53 2328.1 -26.22 82.52

172.88 1.06 81.69 8 14 28 3612,1 -S.36 166.03

68.88 8.97 89.68 15 40 1 2024.3 -29.62 60.09

155.82 .26 60.16 7 19 16 3691.2 -2.13 149.10

• 5.98 8.84 93.51 15 10 SO 1724.6 -33.16 36.85

143.77 356.08 §6.19 7 ST SO 5263.7 .89 137.55

MID-COURSE EXECUTION ACCURACY ORB|T OETERNINATION ACCURACY

SST 1899.5 SEA 891.2 $83 5•4.4 ST 107.2 _ 636.2 SS 647.9

RRT .4022 RRF -.4692 RTF -.8515 CRT .2247 CRS .7757 CST -.2710

SG8 2019.4 R23 -.1025 R15 -.8582 LSA 855.2 MSA 516.0 SSA 70.0

SG1 1919.1SGZ 825.4 THA 9.34 EL1 636.6 EL2 10,., ALF 87.77

LAUNCH DATE DEC 26 1964 FLIGHT TINE 178. DO ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CGNIC

RL 147.12 LAL -.00

RP 239.84 LAP .41

RC 191.655 GL 5.58

PLAN£TG¢ENTRIC CONIC

C3 22.982 Vt4L 4.788

LNCH AZNTH L.NCH TIM(

90.00 11 19 20

90.00 S 1 14

100.00 12 55 51

tOO.OO 6 9 44

110.00 14 29 18

110.00 8 50 1_7

DIFFI[R[NTIAL CORRECTIONS

TO( -.0|92 TRA -.2151

RD( -.3298 liRA -.0191

FDE .8521 FRA-2.1578

BOlE .8899 ImA .2180

DISTANCE 400.946 EAR71q TO MARS

LOL 94.28 VL 53.498 GAL 6.23 AZL 89.51 HCA 122.19 SNA 194.58 ECC .26567 INC .4958 Vl $0.282

LOP 219.45 VP ZQ.DGT GAP 9.11 AZP 90.26 TAL 30.36 TAp 152.55 RCA 1•2.89 APO 246.28 V2 23.226

GP 5.46 ZAL 59.26 ZAP 154.68 ETS 186.87 ZAE 163.62 ETE 21.20 2AC 95.58 ETC 255.79 CLP 155.22

DLA 20.04 RN. 138.89 RAID 6567.9 V(L 12.013 PTH 2.1• VHp 5.862 DPA 1.•0 RAP 193.44 ECC 1.3772

L-I TIM( |NJ LAT INJ LONG INJ RT A$C INJ A_ATH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2928.71 -28.28 91.09 8.14 88.17 12 8 6 2326.7 -28.22 82.42

4211.78 .42 172.64 .28 61.69 8 11 26 3611.8 -5.37 166.01

2U2.98 -29.89 68.78 8.17 89.66 15 37 14 2023.0 -29.82 59.99

31190.74 1.84 155.80 559.48 60.16 7 16 15 3390.7 -2.14 149.08

2828.55 -34.02 45.68 8.04 93.57 15 8 1 1723.3 -33.15 36.75

5885.15 5.55 145.74 357.50 56.19 7 54 SO 3263.2 .87 137.52

H|O-COUR_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC$ 1.9690 BAU .6074 $GT 1895.8 SGR 896.7 SG3 573.1 ST 102.2 SR 633.8 SS 667.9

RC5 .5015 FAU .18486 RRT .42SDRRF -.4977 RTF -.8519 CRT .2414 CRS .7679 CST -.2497

FC5-9.2288 08P 6590 Sf,,B 2019.9 R25 -.1112 R13 -.8595 LSA 086.8 NSA 322.1SSA 68.9

BE5 1.9821FSP 179• SGI 1921.8 SG2 821.9 THA 9.96 ELI 834.3 EL2 99.1 ALF 87.71

LAUiAEH DATE DEC 86 1984 FLIGHT TIN( 18D.OO ARR|VAL DATE JUN 24 1965

HELIOCENTRIC CQMIC

RL 147.12 LAL -.DO LOL 94.28 VL

I_ t39.t8 LAP .38 LOP 217.42 VP

RE 193.17T GL 3.18 GP 5.88 ZAL

PLAN[TOC[MTNIC CONIC

kS 82.848 Veil 4.T80 DLA 2O.D1 RAL 136.19 RAD 8587.9 VEL

LMCM AZNTH LN[H TIN[ L-I TIN[ INJ LAT

90.00 11 16 55 2924.70 -28.27

SO.DO • 58 8 4212.21 .43

100.00 12 51 3 2821.08 -29.69

100.00 4 6 40 xa91.08 1.85

110.00 14 28 46 2521.85 -34.01

110.00 8 47 27 3863.28 5.36

DIFFEREMTIAL CalRECTION8

TO( 0.018T 1WA -.1989 TC5 1.9819 8AU .6075

ROE -.5285 RNA -.DOS8 RC5 .3250 FAU .17239

FOE .8842 FRA-2.SO04 FC3-8.$318 BSP 6390

• 5t98 BRA .1990 K3 1.9887 FSAP 1896

DISTANCE 404.504 EARTH TO MARS

$3.457 GAL 6.29 AZL 89.55 HCA 123.16 SMA 193.80 ECC .26526 INC .4545 V1 50.262

20.941 GAP 8.59 AZP 90.25 TAL $0.87 TAp 154.03 RCA 142.78 APO 244.82 V2 25.261

38.83 ZAF 153.63 ET$ 166.99 ZA[ 164.44 ETE 23.41 ZAC 95.76 ETC 255.78 CLP 154.20

12.009 PTH 2.14 VHp 5.720 DpA 1.60 RAp 193.48 ECC 1.3760

INJ LONG INJ RT A$C INJ ATHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.94 7.37 88.24 12 5 38 2324.7 -28.21 82.28

172.66 359.52 61.69 6 8 20 3612.2 -S.36 1SS.D3

68.64 T.AD 89.74 13 34 44 2021.1 -29.61 59.95

155.62 358.73 60.16 7 13 11 3391.1 -2.13 149.10

45.75 7.26 93.65 15 5 27 1721.6 -33.13 36.62

143.75 356.56 56.19 T 51 50 3263.3 .88 137.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1892.8 SGR 703.5 SG3 603.1 ST 97.3 SR 631.2 SS 887.2

RflT .4498 RRF -.5269 RTF -.8518 CRT .2419 CRS .7619 CST -.2417

STAR 2019.3 R23 -.1208 R13 -.8406 LSA 876.3 MSA 328.1SSA 67.8

SG1 1922.2 SGZ 618.7 THA 10.60 ELl" 661.6 ELI 94.3 ALF 87.82

LAUNCH DATE DEC 28 1964 FLIGHT TIME 182.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC C_NIC DISTANCE 408.085 EARTH TO MARS

RL 147.18 LAL -.00 _ 94.28 VL 33.417 GAL 6.54 AZL 89.58 HCA 124.13 SMA 193.06 ECC .26100 INC .4225 vl 30.282

RP 235.94 LAP .55 LOP 216.39 VP 20.918 GAP 8.09 AZP 90.24 TAL 31.37 TAp 155.50 RCA 142.67 APO 243.45 V2 23.297

RC 198.09qGL 2.94 Gild 5._7 ZAL 58.05 ZAP 152.58 ET8 187.10 ZAE 165.27 ETE 25.96 ZAC 95.95 ETC 255.78 CLP 153.16

pLANETOCDATN|C CONIC

C3 82.782 IRAL 4.775 DLA 19.97 RAL 155.53 RAO 6567.9 XEL lZ,007 PTN 2.14 VHp 5.583 DpA 1.81 RAp 193.50 ECC 1.3749

LNCH AZNTH LNCH TIN( L-I TIN[ XNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 14 45 2922.08 -28.27 90.75 6.63 88.54 12 3 27 2322.1 -28.20 82.08

90.00 • $4 59 4215.42 .47 172.75 558.80 61.69 6 S 11 5613.4 -3.32 166.10

100.00 12 48 $1 2618.J4 -29.89 68.46 6.66 89.83 13 32 30 2018.6 -29.59 59.66

100.00 6 5 58 3992.10 1.89 15§.87 558.01 60.16 7 10 5 3592.1 -2.10 149.15

110.00 14 24 _ 2519.53 -54.00 •5.59 6.51 93.75 16 3 T 1719.5 -33.11 36.46

110.00 6 44 _ 51_5.97 S.58 143.79 555,84 56.19 7 48 50 5264.0 .90 137.56

DIFFERENTIAL C._NRECTXON6 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE -.0171 TRA -.1848 TC$ 1.9819 BAU .8069 9GT 188?.4 SGR 711.8 SG5 654.5 ST 92.5 SR 628.5 SS T06.4

NDE -.5258 RRA .0045 RE5 .5§00 FAU .18025 RRT .4756 RRF -.5586 RTF -.8314 CRT .2274 CRS .7562 CST -.2458

FIDE .9160 FRA-2.4717 FCS-8.8495 BgP 8578 SG6 2017.Z R23 -.1314 R15 -.8415 LSA 887.0 MSA $33.7 SSA 66.8

BID( .5267 BRA .1845 BC5 1.9926 FSP 2005 $91 1920.8 SG2 916.D ?HA 11.30 ELI 628.8 EL2 g0.1 ALF 88.04
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

Z490A

LAUNCH OAT[ DEC 26 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.OO

RP 235.59 LAp .32

RC 198.280 GL 2.71

PLANETOCENTR|C CONIC

C$ 22.723 VNL 4.767

LNCH AZMTH LNCH TIME

90.00 11 12 55

90.00 4 51 43

100.00 12 48 56

100.00 8 O 23

110.00 14 22 24

110.00 6 41 24

DIFFERENTIAL CCRRECTION8

TOE -.0116 TRA -.1686

ROE -.5202 RRA .0233

FOE .9448 FRA-2.6349

BOE .9t_0_ 8RA .1702

DISTANCE 411.686 EARTH TO MARS

LOt. 94.28 VL 33.380 GAL 6.39 AZL 89.61HCA 125.10 SMA 192.37 ECC .2§887 INC .3895 vl 30.282

LOP 219.37 vP 20.898 GAP 7.58 AZP 90.22 TAL 31.84 TAp 155.95 RCA 142.57 APO 242.17 v2 23.333

GP 8.09 ZAL 37.46 ZAp 151.49 ST] 167.21 ZAE 166.09 ETE 28.g2 ZAC 96.14 ETC 255.77 CLP 152.10

OLA 19.90 RAL 134.89 RAD 6587.9 VEL 12.004 PTH 2.14 VHp 5.450 DpA 2;05 RAp 193.51 ECC 1.3740

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT |NJ 2 LONG

2918.85 -28.28 90.51 5.92 88.46 12 1 34 2318.9 -28.19 81.85

4215.39 .54 172.64 358.11 51.69 6 1 59 3615.4 -3.25 166.21

2815.86 -29.89 68.24 5.95 69.95 13 30 32 2015.7 -29.58 59.44

3993.82 1.95 155.77 357.32 60.17 7 5 57 3393.8 -2.04 149.25

2316.98 -33.99 45.39 5.79 93.86 15 1 1 1717.0 -33.08 36.27

3865.26 5.43 143.86 355.16 56.20 7 45 49 3265.3 .95 137.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9621BAU .6070 $GT 1893.0 S_ 721.8 SG3 567.7 ST 86.8 SR 625.4 SS 724.7

RC3 .3769 FAU .18858 RRT .4982 RflF -.3666 RTF -.8313 CRT .1615 CRS .7495 CST -.2879

FC$-7.1845 8SP 6280 SG8 2016.8 R23 -.1437 RI3 -.8430 LSA 896.9 14SA 339.1 S_SA 65.9

BC3 1.9979 FSP 2111 61;1 1920.8 SG2 814.3 THA 12.02 EL1 625.6 EL2 85.6 ALF 88.69

LAUNCH DATE DEC 26 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CCNIC

RL 147.12 LAL -.OO LOL 94.26 VL

RP 235.24 LAp .29 LOP 220.34 VP

RC 200.460 GL 2.48 GP 6.31 ZAL

PLANETOCENTRIC CONIC

CS 22.870 VHL 4.761

LNCM AZNTH LNCH TIM(

go.00 11 11 23

90.00 4 46 25

100.00 12 4] 19

100.00 5 57 10

110.00 14 20 3G

110.00 8 38 22

DIFFERENTIAL CCRRECTION6

TOE -.0130 TRA -.1632 TC$ 1.9448 8AU .6020

RDE -.5172 RRA .0367 RC3 .4047 FAU .19695

FOE .9792 FRA-2.8392 FC$-7.521] B_P 8360

80E .$174 8RA .1677 BC3 1.9863 FIP 2237

DISTANCE 415.306 EARTH TO MARS

33.345 GAL 6.43 AZL 89.64 HCA 126.08 StAA 191.72 ECC .25587 INC .3557 vl 30.282

20.883 GAP 7.09 AZP 90.21 TAL 32.30 TAP 118.38 RCA 142.47 APO 240.96 V2 23.369

36.92 ZAP 150.38 ST] 167.31 zAE 166.90 ETE 32.37 ZAC 96.34 ETC 2]].77 CLP 161.90

DLA 19.63 flAL 134.28 RAG 6567.9 VEL 12.002 PTH 2.14 VHp 5.321 DpA 2.30 RAp 193.50 ECC 1.3731

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2915.00 -28.29 90.23 5.24 88.60 11 59 58 2315.0 -28.18 81.57

4218.09 .62 172.99 3]7.44 61.69 5 58 43 3618.1 -3.17 166.36

2612.10 -29.89 67.97 5.26 90.09 13 28 51 2012.1 -29.]6 59.18

3996.22 2.03 115.90 356.66 50.17 7 3 46 3396.2 -1.96 149.38

2313.98 -33.98 4].16 5.09 94.00 14 59 10 1714.0 -33.06 36.04

3667.11 ].50 143.95 354.50 56.21 7 42 49 3267.1 1.02 137.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1863.7 _ 733.7 SG3 701.3 ST 85.2 SR 622.7 S] 744.4

RRT .5214 RRF -.6168 RTF -.8280 CRT .1777 CRS .7419 CST -.2749

S_ 2003.0 R23 -.15§4 R13 -.8417 LSA 909.2 MSA 343.9 SSA 64.8

SGI 1907.2 SG2 611.8 THA 12.96 ELI 622.9 EL2 83.8 ALF 88.58

LAUNCH DATE DEC 26 1954 FLIGHT TIME 168.00 ARRIVAL DATE JUL Z 1965

HELIO£ENTRIC CONIC DISTANCE 418.948 EARTH TO MARS

RL 147.12 LAL -.DO LOt. 94.28 VL 33.312 GAL 5.48 AZL 89.68 HCA 127.05 3HA 191.1D ECC .25499 INC .6210 Vl S0.282

RP 234.89 LAP .26 LOP 221.32 vP 20.670 GAP 6.50 AZP 90.19 TAL 32.74 TAp 159.80 RCA 142.37 APO 239.83 V2 26.406

RC 202.523 GL 2.24 GF 6.]5 ZAL 36.40 ZAP 149.24 ST] 167.41 ZAE 167.57 ETE 35.40 ZAC 96.54 ETC 265.77 CLP 149.88

PLAN(TOCENTRIC CONIC

C3 22.621VNL 4.7]6 DLA 19.73 RAL 133.70 RAD 5567.9 VEL 12.000 PTH 2.14 VHp 5.196 DpA 2.58 RAp 193.47 ECC 1.3723

LNCM AZNTM LNCH TIME L-I TIME INJ LAT INJ L_ INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 11 10 ? 2910.54 -28.29 89.91 4.58 88.76 11 ]8 38 2310.S -26.16 81.24

gO.OO 4 46 2 4221.50 .73 t73.18 356.80 61.69 5 55 24 3621.S -3.06 166.65

100.00 12 43 57 2608.01 -29.88 67.67 4.60 90.25 13 27 26 2008.0 -29.54 68.88

100.00 S 53 54 3999.27 2.13 156.07 3]6.02 60.18 7 O 33 3399.3 -1.85 149.65

110.00 14 19 1 2310.54 -33.95 44.69 4.41 94.16 14 57 32 1710.S -33.01 35.78

110.00 8 35 19 3669.50 5.59 144.08 353.67 56.22 7 39 48 3269.5 1.12 137.85

DIFFERENTIAL C-GRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.0067 TRA -.1514 TC3 1.9308 BAU .$98§ SGT 1847.4 8GR 747.7 SG3 736.7 ST 81.9 SR 619.6 SS 762.9

ROE -.5139 Rflk .03]2 RC_ .4344 FAU .20579 RRT .5440 RRF -.6468 RTF -.8253 CRT .11S7 CRS .7412 CST -.3196

F0E 1.00t)] FRA-3.03S2 FC3-7.8761 8SP 6319 SSB 1992.9 R23 -.1695 R13 -.8414 LSA 920.4 MSA 348.3 SSA 63.9

80E .3140 BRA .1649 BC3 1.9790 FSP 2360 $I;1 1897.0 862 611.0 THA 13.89 EL1 619.7 EL2 81.3 ALF 89.11

LAUNCH DATE DEC 25 1964 FLIGHT TIM( 190.00 ARRIVAL DATE JUL 4 1968

HELIOCENTRIC CCN|C DISTANCE 422.803 EARTH TO MARS

RL 147.12 LAL -.00 LOt. 94.28 VL 33.280 GAL 6.52 AZt. 89.71 HCA 128.0] SNA 190.53 ECC .25321 INC .2852 Vl 30.282

tip 234.33 LAP .22 LOP 222.31 VP 20.881 GAP 6.13 AZP 90.18 TAL 33.15 TAp 151.20 RCA 142.28 APO 238.77 V2 26.442

RC 204.770 GL 1.99 GP 6.80 ZAL 3].92 ZAP 148.07 ET8 167.50 ZAE 168.41 ETE 41.12 ZAC 96.75 ETC 2]S.76 CLp 148.73

PLAN[TOCENTRIC CONIC

C3 28.576 VHL 4.751 DLA 19.62 RAL 133.15 RAD 6567.9 VI[L 11.998 PTH 2.14 VHP 5.07] DPA 2.87 RAp 193.42 ECC 1.3716

LNCH AZlATH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 9 9 2905.48 -28.30 69.54 5.95 88.95 11 57 35 230].] -28.16 80.87

90.00 4 41 36 4229.60 .87 173.41 356.18 61.70 5 52 1 3625.6 -2.93 166.78

100.00 12 42 51 2803.56 -29.89 67.32 3.96 90.43 13 26 14 2003.4 -29.51 ]8.64

100.00 5 SO 3] 4002.95 2.26 156.27 355.41 60.18 6 57 18 5403.0 -1.73 149.76

110.00 14 17 41 2306.6] -33.94 44.59 3.76 94.34 14 56 8 1706.7 -32.97 3].48

110.00 6 32 15 3872.42 5.70 144.23 353.27 56.24 7 36 47 3272.4 1.23 138.00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR8IT DETERMINATION ACCURACY

TDE -.0089 TRA -.1501TC3 1.9122 BAU .5940 _,T 1827.3 SGR 784.1 SG3 773.6 8T 79.5 3R 616.] SS 781.3

flOE -.6106 RRA .0725 RC3 .4880 FAU .21500 RRT .56§8 RRF -.6763 RTF -.8219 CRT .040] CRS .7370 CST -.3749

FOE 1.0394 FRA-3.2400 FC3-8.2447 BSP 6281 $Gl_t 1880.6 R23 -.1847 R13 -.8409 LSA 932.1MSA 3]2.2 SSA 63.1

BOE .]106 BRA .1687 BC3 1.9682 FSP 2491 861 1884.0 9G2 611.2 THA 14.91 ELI 616.] EL2 79.4 ALF 89.70

2480



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)
i

LAUNCH DATE DEC 26 1914

HELIOCENTRIC CQNIC

RL 147.12 LAL -.00

RP 234. lT LAP .19

RC 206.900 GL 1.73

PLANETOCENTR I C CONIC

C3 22.534 VHL 4.74?

LNCH AZMTN LNCM TINE

90.00 11 8 28

90.00 4 39 5

100.00 12 42 0

100.00 S 4T 14

110.00 14 19 34

110.00 6 29 10

FLIGHT TIME 192.00 ARRIVAL DATE JUL S 1965

O|9TAN¢E 426.276 EARTH TO MARS

LOL 94.26 VL 33.251 GAL 6.56 AZL 89.75 HCA 129.03 SNA 169.99 ECC .25154 1NC .2466 vl 30.262

LOP 223.29 VP 20.956 GAP 5.66 AZP 90.16 TA4. 35.55 TAp 162.58 RCA 142.20 APO 237.78 V2 23.479

GP 7.06 ZAL 35.47 ZAp 146.87 ETS 167.59 ZN[ 169.07 ETE 46.62 ZAC 96.96 ETC 255.76 CLP 147.55

OLA 19.49 RAL 132.65 RAD 6567.9 VEL 11.996 PTH 2.14 VHP 4.959 DPA 3.19 RAp 193.35 ECC 1.3708

L-I TIRE INJ LAT INJ LONG [NJ RT ASC INJ AZ14TH INJ TIM( PO C$T TIM IMJ 2 LAT INJ 2 LONG

2899.60 -26.31 89.12 3.33 89.16 11 56 47 2299.8 -26.12 60.46

4230.37 1.02 173.67 355.59 61.70 5 48 36 3630.4 -2.77 167.05

2599.15 --29.89 69.93 3.34 90.64 13 25 19 1998.2 -_D,A8 56.15

4007.25 2.40 156.51 354.82 60.20 6 54 1 3407.3 -1.58 149.99

2302.31 -33.92 44.25 3.12 94.53 14 $4 56 1702.5 -32.92 35.16

3875.86 5.83 144.41 352.69 56.26 7 33 45 3275.9 1.36 138.18

DIFFERENTIAL CORRECTIONS

TDE .0027 TRA -.1465 TC3 1.8899 BAU .$889

ROE -.50T0 RRA .0910 RC3 .4996 FAU .22457

FOE 1.0966 FRA-3.4549 FC5-6.6277 BSP 9209

BIDE .5070 BRA .1725 9C3 1.9547 FSP 2624

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147_18LAL -.OD

RP 233.90 LAP .16

RC 209.011GL 1.47

PLAI4ETOC(NTRIC C4_41C

C3 22.495 VHL 4.743

LNCH AZ14TH LNCH T|I4E

90.00 11 9 2

NIO-COURgE EX(CuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

9ST 1004.0 _ 783.0 SG3 812.0 ST 78.0 SR 613.1 SS 799.1

flflT .5059 _ -.7051 RTF -.9177 CRT -.0663 CRS .7325 CST -.4513

SG8 1966.6 R29 -.2012 R15 -.8402 LSA 943.4 MSA 355.8 SSA 62.2

$GI 1860.7 Sr_ 612.7 THA 16.03 EL1 613.2 EL2 77.8 ALF 90.49

FLIGHT TIME 194.00 ARRIVAL DATE JUL 8 1965

DISTANCE 429.970 EARTH TO MARS

LOL 94.26 VL 33.222 GAL 6.59 AZL 09.79 HC& 130.02 SNA 189.48 ECC .24997 INC .2105 vl 30.282

LOP 224.28 VII' 20.853 GAP 5.20 AZP 90.14 TAL 53.92 TAp 163.95 RCA 142.11 APO 236.84 V2 23.517

r_p 7.34 zA4. $5.04 ZAP 145.64 ETS 167.69 ZAE 169.64 ETE 52.99 ZAC 97.18 ETC 255.76 CLP 146.34

DLA 19.35 RAL 152.12 RAO 6567.9 V(L 11.993 p,-H 2.14 VHP 4.845 DpA 3.53 RAp 193.27 ECC 1.3702

L-I TIRE INJ LAT INJ _ INJ RT ASC |NJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2893.53 -29.31 88.GG 2.74 89.39 11 56 15 2293.5 -28.10 SO.DO

90.00 4 34 31 4235.80 1.19

100.00 12 41 25 2592.40 -29.96

100.00 S 43 49 4012.19 2.57

110.00 14 15 40 2297.52 -33.99

110.00 6 29 3 3679.81 5.99

DIFFERENTIAL GORRECTION$

TOE .0159 TRA -.1400 TC3 1.8732 BAU .5659

RD( -.5019 RRA .1110 RC3 .5391 FAU .Z5483

FDE 1.0645 FRA-3.6961 FC3-9.0379 OSP 9002

BDE .5091 BRA .1787 BC3 1.9484 FSP 2746

173.98 355.02 61.71 5 45 7 3635.8 -2.60 167.35

6tl..51 2.74 90.86 13 24 37 1992.4 -29.44 57.73

156.78 354.25 60.21 6 50 41 3412.2 -1.42 150.25

43.08 2.51 94.75 14 53 59 1697.5 -32.86 34.79

144.82 352.14 56.28 7 30 43 3279.8 1.51 138.39

MID-COURSE EXECUTION ACCURACY ORBIT OETEI_4INATION ACCURACY

_T 1706.0 _ 804.9 SG3 853.1 ST 78.0 SIR 609.2 SS 814.7

RRT .60_ I_ -.7931 RTF -.8145 CRT -.2723 CRS .7256 CST -.5739

SSB 1959.0 R_ -.2169 R13 -.8411 LSA 952.7 MSA 359.8 SSA 61.5

SGI 1859.5 _ 616.8 THA 17.15 EL1 609.6 EL2 75.0 ALF 92.03

LAUNCH DATE DEC 25 1954

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 233.44 LAP .13

RC 211.104 GL 1.19

PLAN[TOCENTRIC CONIC

C3 22.436 VHL 4.739

LNCH AZI4TM LMCH TIME

90.00 11 7 $3

90.00 4 3D 53

100.00 19 41 S

100.00 5 40 21

110.00 14 15 O

110.00 6 22 56

FLIGHT TIN( 196.00 ARRIVAL DATE JUL 10 ISGS

DISTANCE 453.676 EARTH TO MARS

LC4. 94.26 VL 33.196 GAL 6.62 AZL 69.83 HCA 151.02 SMA 189.00 ECC .24549 INC .1713 VI 30.282

LOP 225.28 VP 20.853 GAP 4.75 AZP 90.11 TAL 34.28 TAp 165.29 RCA 142.04 Apo 235.97 V2 23.555

GP 7.62 ZAL 34.64 ZAP 144.59 ETS 167.78 ZA_ 170.07 ETE 60.22 ZAC 97.40 ETC 255.75 CLP 145.10

DLA 19.19 RAL 131.65 RAD 9567.9 VEL 11.993 PTH 2.14 VHp 4.737 DpA 5.90 RAp 193.16 ECC 1.3696

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT 1NJ 2 LONG

2989.61 -28.31 88.16 2.17 89.64 11 56 D 2286.6 -26.06 79.50

4241.88 1.39 174.32 354.47 61.71 5 41 35 3641.9 -2.40 I67.69

2586.05 -29.87 66.03 2,16 91.11 13 24 11 1986.0 -29.40 57.26

4017.47 2,75 |57.08 353.71 60.22 6 47 19 3417.7 -1.23 150.56

2292.23 -33.66 43.47 1.91 94.99 14 53 12 1692.2 -32.80 34.39

3994.26 6.15 144.86 351.61 56.31 7 27 40 5284.3 1.68 138.62

DIFFERENTIAL CORRECTIONS

TOE .0169 TRA -.1495 TC3 1.8284 BAU .$752

ROE -.49SHS RRA .13t0 RC3 .5729 FAU .24464

FDE 1.1176 FRA-3.DO79 FC3-9.4316 BSP 8072

BIDE .4999 BRA .1988 0C3 1.9160 FSP 2910

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1743.5 S_R 829.4 SG3 892.7 ST 80.1 SR 606.4 SS 833.8

RRT .6200 RRF -.7596 RTF -.8052 CRT -.2950 CRS .7255 CST -.6111

SGB 1930.7 R23 -.2360 R13 -.8377 LSA 967.0 NSA 361.3 SSA 60.7

_k'el 1828.3 _ 620.5 THA 18.66 ELI 606.8 EL2 76.4 ALF 92.27

LAUNCH DATE DEC 26 1964 FLIGHT TIlE 198.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.OO LOL 94.26 VL 33.171 GAL

RP 233.07 LAp .10 LOP 228.27 V1P 20.856 GAP 4.50 AZP 90.09 TAL 34.61 TAp 166.63 RCA 141.96 APO 235.14

RC 219.179 f,L .91 GP 7.93 ZAL 34.27 ZAp 143.08 ET9 167.87 ZAE 170.34 ETE 68.25 ZAC 97.64 ETC 255.75

PLAN(TOCENTRIC CONIC

C3 22.419 VHL 4.735 OLA 19.02 RAL 131.20 RAO 6567.9 VEL 11.992 PTH 2.14 VHp 4.631 DpA 4.28 RAp 193.04

DI STANCE 437.400 EARTH TO MARS

6.85 AZL 89.87 I,K:A 132.01 SNA 189.55 ECC .24709 INC .130§ vl 30.262

V2 23.593

CLP I43.82

LNCH AZMTH LNCH TIM( L-I TIM( ;NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

90.00 11 7 59 2879.11 -28.32 87.61 1.61 89.92 11 55 58

gO.DO 4 27 10 4248.59 1.61 174.69 353.94 61.72 5 57 59

100.00 12 41 O 2379.16 -29.66 65.52 1.59 91.38 13 23 59

100.00 5 36 50 4023.77 2.99 157.41 355.19 60.24 6 43 54

110.00 14 14 32 2296.49 -33.63 43.02 1.32 95.25 14 52 39

110.00 6 19 47 3889.21 6.34 145.12 351.10 56.34 7 24 36

DIFFERENTIAL COIRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .0334 TRA -.1469 TC3 1.8048 9AU .5714 SGT 1719.9 Srd_ 657.7 SG3 937.2

RDE -.4948 I_itA .1536 RC3 .8143 FAU .25572 RRT .8325 _ -.T851 RTF -.8001

FOE 1.1275 FRA-4.1598 FC3-9.9746 9SIP 5798 SrdS 1921.9 R23 -.2573 R13 -.8589

BOE .4959 lIRA .2126 BC3 1.9084 FSP 3034 $61 1816.0 SG2 629.1 THA 20.0_

ECC 1.3690

PO CST TIM INJ 2 LAT INJ 2 LONG

2279.1 -28.03 76.95

3648.6 -2.19 168.06

1979.2 -29.$5 56.76

3423.8 -1.02 150.89

1686.5 -32.75 33.96

3289.2 1.87 138.68

ORBIT DETERM|NATION ACCURACY

ST 86.3 SR 601.9 SS 848.0

CRT -.5152 CRS .7181CST -.7158

LSA 975.7 NSA 363.1SSA 60.1

EL1 S03.6 EL2 73.9 ALF 94.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT( OEC 26 1964 FLIGHT TTM( 200.00 ARRIVAL DATE JUL 14 196S

HELIOCENTRIC CONIC OISTANC( 441.137

RL 147.12 LAL -.00 LOL 94.26 VL 33.147 GAL 8.68 AZL 89.91HCA

RP 232.70 LAp .07 LOP 227.27 VP 20.862 GAP 3.87 AZP 90.08 TAL

tiC 215.236 GL .62 GP 8.24 ZAL 33.92 ZAP 141.75 ET8 187.96 ZAE

PLANETOCENTRIC C(_4IC

CS 22.362 VHL 4.731 DLA 18.82 RAL 130.77 RAO 6_7.9 VEL 11.990 PTH

LNCH AZNTH LNCH TIME L-| TIME INJ LAT

90.00 11 6 21 2870.94 -28.32

90.00 4 23 23 4253.95 1.84

100.00 12 41 10 2571.66 -29.85

100.00 5 33 16 4030.47 3.19

110.00 14 14 18 2280.23 -33.79

110.00 6 16 36 3894.66 6.54

DIFFERENTIAL CC_flECTIO_I6

TD( .0357 TRA -.1630 TC3 1.7485 8AU .5588

ROE -.4913 RRA .1760 RC3 .6556 FAU .26602

FOE 1.1962 FRA-4.3955 FC-tO.2895 BSP 5871

ROE .4926 BRA .2399 BC3 1.8674 FSP 3213

EARTH TO MARS

133.01SMA 188.13 ECC .24578 %NC .0887 vl 30.282

34.93 TAp 167.94 RCA 141.89 Apo 234.37 V2 23.631

170.40 ETE 76.80 ZAC 97.88 [TC 255.75 CLP 142.51

2.14 VHp 4.530 DpA 4.70 RAp 192.89 ECC 1.3684

INJ LONG [NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.01 1.07 90.21 11 56 12 2270.9 -27.99 78.36

175.10 353.44 61.74 5 34 19 3655.9 -1.95 188.47

64.96 1.05 91.67 13 24 1 1971.7 -29.30 56.20

157.78 352.69 60.26 6 40 26 3430.5 -.80 151.26

42.54 .75 95.54 14 52 19 1680.2 -32.65 $3.49

145.41 350.61 56.37 7 21 31 3294.7 2.08 139.17

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1668.1S;R 888.5 SG3 -979.0 ST 90.8 SR 599.1 SS 866.4

flRT .6433 RRF -.8085 RTF -.7869 CRT -.5334 CRS .7194 CST -.7547

SG8 1890.0 R23 -.2787 R13 -.8351 LSA 990.4 MSA 365.2 8SA 59.4

8G1 1779.1 802 637.8 TH4 21.87 EL1 601.1EL2 76.6 ALF 94.70

LAUNCH OATE DEC 26 1964 FLIGHT TIM( 202.00 ARRIVAL OATE JUL 16 1968

HELIOCENTRIC CONIC DISTANCE 444.889 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.125 GAL 6.70 AZL 89.95 HCA 134.01 SNA 187.74 ECC .24454 INC .0437 vl 30.282

tip 232.32 LAp .03 LOP 228.27 VP 20.871 GAp 3.44 AZP 90.03 TAL 35.22 TAp 169.23 RCA 141.83 Apo 233.65 V2 23.670

tiC 217.275 GL .32 GP 8.$8 ZAL 33.60 ZAp 140.38 ETS 168.06 ZA[ 170.25 ETE 85.54 ZAC 98.13 ETC 255.75 CLP 141.17

PLAN_TOCENTRIC CONIC

CS 22.348 VML 4.727 DLA 18.61RAL 130.36 RAD 6567.9 VEL 11.988 PTH 2.14 VHp 4.433 DpA 5.14 RAp 192.75 ECC 1.3677

LNCH AZMTH LNCH T|H( L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 11 8 58 2862.16 -28.31 86.37 .55 90.54 11 56 40 2262.2 -27.94 77.72

90.00 4 19 32 4263.93 2.10 175.55 352.95 61.75 5 30 36 3663.9 -1.69 168.92

100.00 12 41 33 2568.58 -29.83 64.36 .51 91.99 13 24 17 1963.6 -29.24 55.61

100.00 5 29 38 4037.75 3.43 158.18 352.21 60.29 6 36 56 3437.7 -.55 151.66

110.00 14 14 17 2273.48 -33.74 42.02 .20 95.84 14 52 10 1673.5 -32.56 32.98

110.00 G 13 24 3900.61 6.77 145.72 350.15 56.41 7 18 24 3300.6 2.30 139.48

DIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .0458 TRA -.1783 TC3 1.6993 BAU .5491 SGT 1623.0 S_R 923.4 9G3 1023. g ST 99.7 SR 595.4 SS 882.0

RO( -.4668 flRA .2004 RC3 .7007 FAU .27712 RRT .6498 RRF -.8305 RTF -.7743 CRT -.6232 CRS .7170 CST -.8035

FOE 1.1748 FRA-4.6510 FC-10.7368 RS4P 5776 Sr,d_ 1867.3 R23 -.2998 R13 -.8338 LSA 1002.3 MSA 366.5 SSA 58.7

ROE .4890 BRA .2663 BC3 1.8381FSP 3374 SG1 1750.2 SG2 650.9 THA 23.78 ELI 598.7 EL2 77.5 ALF 96.06

LAUNCH OATE DEC 26 1964 FLIGHT TIME 204.00 ARR|VAL DATE JUL 18 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 231.95 LAP .00

RC 219.295 GL .00

PLANETOCENTRIC CONIC

C3 22.$06 VHL 4.723

LNCH AZNTN LNCH TIN(

90.00 11 9 50

90.00 4 15 36

100.00 12 42 12

100.00 S 25 56

110.00 14 14 29

110.00 6 10 9

DIFFEMENTIAL CORRECTIONS

TOE .0569 TRA -.1810

ROE -.4821 flflA .2263

FOE 1.1668 F1_k-4.9131

ROE .4855 8RA .2961

OISTANCE 448.655 EARTH TO HARS

LOL 94.26 VL 33.104 GAL 6.73 AZL 90.00 HCA 135.02 SMA 187.37 ECC .24337 INC .0000 vl 30.282

LOP 229.28 VP 20.882 GAP 5.02 AZP 90.00 TAL 35.49 TAp 170.51 RCA 141.77 APO 232.97 V2 23.709

GP 8.92 ZAL 33.31 ZkP 138.96 ETS 168.17 ZkE 169.86 ETE 94.06 ZAC 98.39 ETC 255.75 CLP 139.80

DLA 18.38 RAL 129.98 RAO 6567.9 VEL 11.987 pTH 2.14 VHp 4.540 OPA 5.61 RAp 192.54 ECC !.3671

L-I TIME INJ LAT INJ LONG INd RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2852.73 -28.30 85.68 .04 90.88 11 57 23 2252.7 -27.88 77.04

4272.55 2.58 176.03 352.48 61.77 5 26 49 3672.6 -1.41 169.40

2554.69 -29.81 63.72 359.99 92.33 13 24 46 1954.9 -29.17 54.97

4045.62 3.70 158.62 351.75 60.32 6 33 21 3445.6 -.26 152.09

2266.21 -33.69 41.46 359.65 96.17 14 52 14 1666.2 -32.47 32.44

3907.07 7.01 146.06 349.70 56.46 7 15 16 3307.1 2.SS 139.81

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.6448 SAU .5389 SGT 1574.3 SGR 962.1 SG3 1069.9 ST 110.9 SR 591.6 Ss 897.0

RC3 .7485 FAU .28847 RRT .6520 RRF -.8507 RTF -.7591 CRT -.6969 CRS .7152 CST -.8388

FC-11.1950 BSP 5666 SG8 1845.0 R23 -.3205 R13 -.8329 LSA 1014.2 HSA 367.3 SSA 58.1

BC3 1.8071FSP 3538 SG1 1720.0 $G2 667.7 THA 25.91 EL1 596.8 EL2 78.8 ALF 97.57

LAUNCH DATE DEC 26 1964 FLIGHT TIH( 206.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC C.C_IC DISTANCE 452.435 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.084 GAL 6.75 AZL 90.05 HCA 136.03 SMA 187.03 ECC .24226 INC .0464 V1 30.282

RP 231.57 LAp -.03 LOP 230.29 VP 20.695 GAP 2.61 AZP 89.97 TAL 35.75 TAp 171.78 RCA 141.72 Apo 232.33 V2 23.748

RC 221.297 GL -.33 GP 9.29 ZAL 33.04 ZAp 137.55 ETS 168.27 zA( 169.25 ETE 102.01 ZAC 98.65 ETC 255.75 CLP 138.39

PLAN(TOCENTMIC CONIC

CS 22.270 VHL 4.719 DLA 18.14 RAL 129.62 RAO 6567.9 VEL 11.985 PTH 2.14 VHp 4.250 DpA 6.11 RAp 192.35 ECC 1.3665

INJ LONG ]NJ RT ASC [NJ AZMTH |NJ TIME PC) CST TIM [NJ 2 LAT INJ 2 LONG

84.94 359.54 91.25 11 58 19 2242.6 -27.82 76.31

176.55 352.03 61.80 5 22 57 3681.8 -1.11 169.92

63.03 359.48 92.69 13 25 29 1945.6 -29.09 54.29

159.08 351.31 60.35 6 29 44 3454.1 .01 152.55

40.86 359.11 96.52 14 52 29 1658.4 -32.36 31.85

146.43 349.28 56.51 7 12 6 3314.0 2.82 140.18

HID-COURM[ tXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1522.B SGR 1004.8 SG3 1117.0 ST 124.5 SR 587.7 SS g11.1

RRT .6493 RRF -.8692 RTF -.7406 CRT -.7564 CRS .7135 CST -.8623

sGB 1823.7 R23 -.3397 R15 -.8329 LSA 1025.9 MSA 367.9 SSA 57.5

801 1688.7 602 668.7 THA 28.33 ELl 595.4 EL2 80.4 ALF 99.28

LNCN AZNTH LNCH TIME L-I TIME INJ LAT

90.00 11 10 57 2842.64 -28,29

90.00 4 11 36 4281.81 2.68

100.00 12 43 4 2545.59 -29.78

100.00 5 22 10 4054.10 3.98

110.00 14 14 51 2258.41 -33.63

110.00 6 6 52 3914.04 7.27

DIFFERENTIAL CORRECTIONS

TOE .0691 TRA -.2098 TC3 1.3849 BAU .528§

ROE -.4770 RRA .2537 RC3 .7992 FAU .30006

FDE 1.1943 FRA-5.1822 FC-11.6647 BSP 5547

60E .4820 BRA .32_ IK3 1.7750 FSP 3704
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 24 19G4

HELIOCENTRIC CONIC

GL 147.12 LAL -.00 LOL 94.26 VL

GP 231.20 LAP -.OR L(_ 231.50 VP 20.910 GAP 2.21 AZP 89.93 TAL 55.98 TAp 173.02 GCA 141.67

RC 223.281GL -.67 ;p 9.67 ZAL 32.79 ZAP 138.09 ETS 188.39 ZA( 150.42 ETE 109.16 ZAC 98.93

PLANETOCENTGIC CONIC

C3 22.231VHL 4.715 DLA 17.87 RAL 129.27 RAO 8587.9 VEL 11.994 PTH 2.14 VHp 4.165 DPA 6.63

LNCH AZNTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PC) CST TIM

90.00 11 12 19 2831.98 -28.27 84.15 359.03 91.65 11 59 30 2231.9

90.00 4 T 21) 4291.72 3.00 177.10 351.60 61.83 5 19 l 3691.7

100.00 12 44 10 2535.63 -29.73 62.N 338.98 93.07 13 26 26 1935.6

100.00 5 18 19 4083.19 4.29 159.59 330.88 60.39 6 26 2 3463.2

110.00 14 13 27 2230.06 -33.36 40.21 330.59 96.90 14 _2 57 1650.1

110.00 G 3 31 3921.54 7.53 149.83 340.07 56.36 7 8 53 3321.3

FLIGHT TIN( 208.00 AGRlVAL DATE JUL 22 1965

DISTANCE 456.228 EARTH TO NARS

33.063 GAL 6.78 AZL 90.10 HCA 137.04 SMA 186.70 ECC .24122 INC .0949 vl 30.202

APO 231.74 V2 23.788

ETC 255.75 CLP 136.94

GAp 192.10 ECC 3.3659

INJ 2 LAT INJ 2 LONG

-27.73 75.53

-.79 170.47

-29.00 53.57

.31 155.05

-32.25 31.23

3.10 140.57

DIFFERENTIAL CORRECTIONS

TOE .0914 TRA -.2310 TC3 1.5180 BAU .3175

ROE -.4717 I_A .2027 RC3 .0528 FAU .$1175

FOE 1.1901 FRA-5.4361 FC-12.1403 OSls 3442

tiDE .4786 BRA .3683 BC3 1.7411 FSP 3878

LAUNCH DATE DEC 28 1964

MID-COURSE EXECUTION ACCURACY

9GT 1465.4 $6R 1051.4 SG3 1164.7

RRT .8407 _ -LIJSJkRTF -.7174

Sr_ 1803.5 R25 -.$567 R13 -.8340

Vet 1656.1 $62 714.3 THA 31.09

ORBIT DETERMINATION ACCURACY

ST 140.0 SIR 583.8 SS 924.8

CRT -.7993 CR8 .7125 CST -.8778

LSA 1057.8 MSA 368.0 $SA 56.9

EL1 594.6 EL2 82.6 ALF 101.06

FLI6HT TIM( 210.00 ARRIVAL DATE JUL 24 1965

I'q[LIOCENTRlC CGNIC DISTANCE 460.034

GL 147.12 LAL -.00 L(X. 94.28 VL 33.04R 6AL 6.70 AZL 90.15 HEA

GP 230.82 LAp -.10 LOP 232.32 VP 20.929 GAP 1.0t AZP 89.89 TAL

RC 225.247 GL -1.02 GF 10.07 ZAL 32.50 ZAP 134.57 ETS 198.51ZAE

PLANETOCENTRIC CONIC

C3 22.190 V14L 4.7110LA 17.51 RAL 128.93 RAD 6387.9 V(L 11.902 pTH

LNCH AZMTH INCH TIN( L-I TIN( INJ LAT

90.00 11 18 55 Z!_0.42 -28.25

90.00 4 3 18 4302.30 3.34

100.00 12 45 31 2525.05 -29.71

100.00 3 14 23 4072.91 4.f,Z

110.00 14 18 15 2241.13 -33.49

110.00 G 0 8 3RL_.39 7.85

DIFFERENTIAL CatRECTIONS

TDE .0948 TRA -.2399 TC$ 1.4434 BAU .50GT

ROE -.4857 I_A .3134 RC3 .905)8 FAU .32995

FOE !.!941 FRA-5.7391 FC-12.8297 BgP 5337

ROE .4752 BRA .4071 BC3 1.7079 FIP 4051

EARTH TO MARS

138.08 SMA 186.40 ECC .24023 INC .1457 vl 30.282

36.20 TAp 174.25 RCA 14|,62 APO 231.18 V2 23.827

167.42 ETE 115.44 ZAC 99.22 (TC 255.75 CLP 135.46

2.14 VHp 4.083 DPA 7.19 RAp 191.85 ECC 1.3652

INJ L_ INJ RT A$C IMJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

83.52 358.57 92.07 12 0 59 2220.4 -27.86 74.70

177.99 351.19 91.89 5 15 0 3702.3 -.45 171.06

91.51 350.48 93.49 13 27 36 1923.0 -28.91 52.79

190.12 350.40 60.43 6 22 19 3472.9 ._* 133.59

39.53 338.07 97.30 14 53 37 1641.1 -32.12 30.36
147.26 348.48 58.92 7 5 37 3329.6 3.41 140.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

MeT 1400.3 $GR 1102.5 Me3 1213.3 ST 137.6 Sit 579.8 SS 937.2

RRT .9_$5 _ -,9008 RTF -.6890 CRT -.8337 CR8 .7113 CST -.9864

SG8 1799.9 R23 -._93 RI3 -.8373 LSA 1049.0 MSA 3_9.0 SSA 56.3

$GI 1624.2 $GZ 744.9 THA 34.27 EL1 594.6 EL2 84.0 ALF 103.05

LAUNCH DATE DEC 26 19S4

HELIOCEMTGIC CONIC

ML 147.12 LAL -.DO

GP 230.43 LAp -.11

GC 227.193 6L -1.39

PLAN[TO¢ENTRIC CONIC

C3 22.148 VHL 4.706

LNCH AZMTM LNCM TIN(

90.00 II 15 47

90.00 3 58 O

100.00 12 47 3

tO0.OO s 10 22

ItO.O0 14 17 16

110.00 5 56 40

FLIGHT TIN( 212.00 ARRIVAL DATE JUL 26 1965

DISTANCE 463.852 EARTH TO MARS

LOL 94.26 VL 33.032 GAL 6.79 AZL 90.20 HCA 139.07 SMA 146.12 ECC .23930 INC .1892 vl 30.202

LOP 233.34 VP 20,946 GAP 1.42 AZP 89.85 TAL 36.39 TAp 175.46 RCA 141.58 APO 230.66 V2 23.867

6P 10.49 ZAL 32.38 ZAP 133.03 ETS 168.64 2N[ 166.25 ST( 120.87 ZAC 99.52 ETC 255.76 CLP 133.95

DLA 57.28 RAL 128.64 RAO 6567.9 VEL 11.980 PTH 2.14 VHp 4.005 DpA 7.77

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM

2809.24 -28.21 82.43 358.09 92.31 12 2 35 2206.2

4313.57 3.70 178.32 550.78 61.91 5 10 53 3713.6

2513.77 -29.68 60.67 358.00 93.92 13 28 59 1913.8

4093,27 4,98 |60.99 330:08 60°48 6 18 2_ 3483_3

2231.90 -33.40 38.80 357.55 97.72 14 54 28 1631.6

3938.20 6.18 147.72 348.11 56.69 7 2 18 3338.2

RAp 191.59 ECC 1.3645

INJ 2 LAT INJ 2 LONG

-27.57 73.82

-.09 171.69

-20.80 51.97

-31.98 29.86

3.74 141.44

DIFFERENTIAL CDRRECTION8

TOE .1091 TRA -.2910 TC3 1.3656 OAU .4939

ROE -.4595 RRA .3457 RC3 .9698 FAU .33552

FOE 1.1870 FRA-8.0188 FC-13.1147 BSP 5253

BiD( .4721 MA .4519 BC3 1.6749 FSIP 4251

RID-COURSE EXECUTIOi ACCURACy

SGT 1344.3 SSR 1157.8 Me3 1262.0

RRT .6014 RRF -.9141 RTF -.6534

1774.2 RZ3 -.3757 R13 -.8434

Me1 1393.3 Me2 780.4 THA 38.00

LAUNCH DATE DEC 26 1964 FLIGHT TIN( 214.00

HELIOCENTRIC r._41C

RL 147.12 LAL -.00

RP 230.05 LAP -.16

RC 2L_.120 _. -1,78

PLAN[TOCENTRIC CCNIC

C3 22.105 VHL 4.702

LNCN AZMTH LNCH TIN(

90.00 11 17 53

90.00 3 54 35

100.00 12 48 54

100.00 5 6 15

110.00 14 18 30

110.00 5 53 8

ORBIT DETERMINATION ACCURACY

ST 176.7 SR 575.5 SS 949.3

CRT -.8588 CRS .7114 CST -.8919

LSA 1060.9 MSA 567.5 SSA 55.7

ELI 395.6 EL2 87.5 ALF 105.10

ARRIVAL DATE JUL 28 1965

DISTANCE 467.683

L_4. 94.26 VL 33.017 GAL 6.80 AZL 90.26 HCA 140.10 StlA 185.86 ECC .23842

LOP 234.36 VF 20.970 GAP 1.04 AZP 89.80 TAL 36.56 TAp 176.66 RCA 141.55

6P 10.93 ZAL 32.21 ZAP 131.46 ETS 168.78 ZAE 164.95 ETE 125.33 ZAC 99.84

DLA 16.95 RAL 129.35 RAID 6587.9 V(L 11.979 PTH 2.13 _Hp 3.932 DpA 8.39

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PC) CST TIM

2795.32 -29.17 81.48 357.62 92.98 12 4 28 2195.3

4325.54 4.09 179.99 350.40 61.95 5 6 40 3725.5

2501.78 -29.90 59.79 337.52 94.39 15 30 36 1901.8

4094.31 5.33 161.31 349.71 60.54 6 14 29 3494.3

2221.45 -33.31 38.02 357.04 98.17 14 55 32 1621.5

3947.41 8.52 148.21 347,75 56.77 6 58 53 3347.4

DIFFERENTIAL CCRRECTION9

TOE .1225 111A -.3290 TC3 1.2797 BALI .4881

ROE -.4525 RRA .3901 RC3 1.0335 FAU .34749

FOE 1.1999 FRA-G.3055 FC-13.80R2 RSP 5173

BID( .4988 8RA .5007 0C3 1.6449 FSP 4403

EARTM TO MARS

INC .2345 vl 30.262

APO 230.17 V2 23.907

ETC 253.76 CLP 132.40

RAp lgl.30 ECC 1.3638

[NJ 2 LAT INJ 2 LONG

-27.46 72.89

.3D 172.36

-28.68 51.10

1.37 134.76

-31.82 29.11

4.09 141.92

ORBIT DETERRINATION ACCURACY

ST 197.? SR 371.0 $8 960.1

CRT -.8799 CRS .7110 CST -.8932

LSA 1072.0 MSA 367.1SSA 55.1

ELI 5g7.G EL2 89.8 ALF 107.35

RIO-COURSE EXECUTION ACCURACY

SGT 1281.7 $GR 12IT.8 $83 1311.2

RRT ,8977 RRF -.9269 RTF -.6092

$68 1768.0 R23 -.3724 R13 -.8538

Me1 1596.1 962 020.3 THA 42.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

L_URCH DATE DEC 25 1964 FLIGHT TIM( 216.00 ARRIVAL DATE JUL 30 1965

HELIOC[HTRIC CONIC

RL 147.12 LAL -.00

RP 225.67 LAp -.20

RC 231.027 GL -2.19

PLAMETOCENTR[C CONIC

C3 22.061 VHL 4,_97

LNCH AZNTH LNCH TIME

90.DO 11 20 14

gO.DO 3 5D 3

100.00 12 SO 58

100.00 5 2 1

110.00 14 19 56

110.00 S 49 51

DIFFERENTIAL C(_RECTZONS

TO( .1365 "IRA -.3559

ROE -.4453 RRA .418D

FOE 1.1494 FRA-6.5897

BDE .4857 BRA .5540

DISTANCE 471.526 EARTH TO MARS

LOL 94.26 VL 33.002 GAL 6.80 AZL 90.31 HCA 141.12 SRA 185.82 ECC .23758 INC .3134 vl 30.282

LOP 235.38 VP 20.994 GAP .67 AZP 89.76 TAL 36.72 TAp 177.84 RCA 141.52 APO 229.72 V2 23.948

GP 11.40 ZAL 32.07 ZAP 129.85 ETS 168.93 ZA[ 163.52 ETE 129.51 ZAC 100.17 ETC 255.77 CLP 130.82

OLA 16.59 RAL 128.08 RAD 6567.9 VEL 11.977 PTH 2.13 VMp 3.862 DpA 9.04 RAp 190.99 ECC 1.3631

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIR INJ Z LAT INJ 2 LONG

2781.62 -28.12 80.48 357.16 93.48 12 6 36 2181.6 -27.34 71.91

4338.26 4.49 179.71 350.03 62.01 5 2 21 3738.3 .71 173.06

2489.06 -29,53 58.85 357.04 94.86 13 32 27 1889.1 -28.54 50.18

4106.06 5.73 161.96 349.35 60.61 6 10 27 3508.1 1.77 155.41

2210.65 -33.20 37.19 356.53 98.65 14 56 47 1610.6 -31.65 28.31

3957.23 8.89 148.73 347.41 56.86 6 55 28 3357.2 4.46 142.44

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.1864 BAU .4773 SGT 1219.3 $_ 1282.2 St,,3 1360.0 ST 219.9 SR 566.8 SS 970.4

RC3 1.1005 FAU .35931 RRT .5213 RRF -.9362 RTF -.5555 CRT -.8954 CRS .7121 CST -.8940

FC-14.1005 BSP 5152 SG8 1769.4 R23 -.3558 R13 -.8694 LSA 1083.6 RSA 356.1 9SA 54.5

BC3 1.6182 FSP 4586 $81 1544.1 $82 864.0 TMA 47.76 ELI 600.9 EL2 92.4 ALF 109.65

LAUB4CH OAlr( DEC 25 1964 FLIGHT TIM( 218.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CCNIC

RL 147.12 LAL -.00

RP 229.28 LAp -.23

RC 232.913 GL -2.61

PLANETOCENTRIC CONIC

C3 22.014 VHL 4.892

LNCH AZMTH LNCH TIM(

90.00 11 22 51

90.00 3 45 23

100.00 12 53 15

100.00 4 57 40

110.0C 14 21 36

110.00 5 45 49

DIFFERENTIAL CGRRECTIONS

TOE .1513 't_A -.4097

flOE -.4369 RflA .4543

FOE 1.1158 FRA-8.8788

BDE .4824 BRA .6118

DISTANCE 475.381 EARTH TO MARS

LOL 94.26 VL 32.989 GAL 6.81 AZL 90.37 HCA 142.15 SNA 185.39 ECC .23679 INC .3739 vl 30.282

LOP 236.41 VP 21.019 GAP .$1 AZP 89.70 TAL 36.85 TAp 179.01 RCA 141.49 APO 229.29 V2 23.988

GP 11.88 ZAL 31.95 ZAP 128.20 ET8 169.,0 ZA( 161.99 ETE 132.93 ZAC 100.51 ETC 255.77 CLP 129.20

OLA 16.21 RAL 127.82 RAD 6567.9 V(L 11.975 PTH 2.13 VHP 3.797 DpA 9.72 RAp 190.67 ECC 1.3623

L-I TIM( INJ LAT INJ I._G INJ RT ASC ZNJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOHG

2767.12 -L_.06 79.43 356.69 94.01 12 8 58 2167.1 -27.20 70.87

4351.75 4.92 180.46 349.67 62.08 4 57 55 3751.8 1.14 173.82

2475.55 -29.45 57.85 356.56 95.39 13 34 31 1875.6 -28.39 49.21

4118.55 6.14 162.65 349.00 60.69 6 6 18 3518.5 2,19 156.09

2199.15 -33.08 36.32 358.02 99.16 14 58 15 1599.2 -31.46 27.47

3967.71 9.28 149.30 347.09 56.95 6 51 56 3367.7 4.86 142.99

RID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.0868 BAU .4703 SOT 1160.0 SGR 1351.8 SG3 1409.0 ST 243.9 SR 561.9 SS 979.4

RC3 1.17t6 FAU .37113 RRT .4602 RRF -.9453 RTF -.4841 CRT -.9094 CRS .7126 CST -.8917

FC-14.$952 BSP 5122 SO8 1781.3 R23 -.3206 R13 -.8910 LSA 1094.5 MSA 355.7 SSA 53.8

BC3 1.5981 FS4P 4761 SO1 1532.1 SG2 908.7 THA 54.23 EL1 605.3 ELI 94.2 ALF 112.11

LAUNCH OATS DEC 26 1964 FLIGHT TIME 220.00 ARRIVAL DATE AUG 3 1965

HELIOCEHTR|C CONIC

RL 147.12 LAL -.00

RP 228.89 LAP -.26

RC 234.778 GL -S.O6

PLANETOCENTRIC CONIC

CS 21.967 VHL 4.687

LNCH AZMTH L_CH TIME

90.OO 11 25 43

gO.DO 3 40 34

100.00 12 55 48

tOO.00 4 53 10

110.00 14 23 28

110.D0 5 42 O

DIFFERENTIAL CORRECTIONS

TOE .18S4 TRA -.4579

ROE -.4276 RRA .4947

FOE 1.0718 FRA-7.1649

81DE .4590 BRA .6741

DISTANCE 479.246 EARTH TO MARS

LOL 94.26 VL 32.977 GAL 6.81 AZL 90.44 HCA 143.18 SRA 185.18 ECC .23604 INC .4361 vl 30.282

LOP 237.45 VP 21.047 GAP -.05 AZP 89.65 TAL 36.97 TAp 180.15 flCA 141.47 Apo 228.69 V2 24.029

GF 12.39 ZAL 31.88 ZAP 126.53 ETS 169.27 Zk( 160.38 ST( 135.88 ZAC 100.67 ETC 255.78 CLP 127.54

DLA 15.61RAL 127.58 RAD 6567.9 VEL 11.973 PTH 2.13 VHp 3.736 DPA 10.44 RAp 190.33 ECC 1.3615

L-[ TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TiN INJ 2 LAT INJ 2 LONG

2751.76 -27.98 78.31 356.23 94.56 12 11 35 2151.8 -27.05 69.77

4366.07 5.37 181.27 $49.33 62.16 4 53 21 3766.1 1.61 174.62

2461.24 -29.35 56.80 356.09 95.94 13 36 49 1861.2 -28.22 48.18

4131.82 8.58 163.39 348.67 60.78 6 2 2 3531.8 2.64 156.82

2185.94 -32.94 35.39 355.51 99.69 14 59 55 1586.9 -31.26 26.57

3978.88 9.69 149.90 348.78 57.06 6 48 19 3378.9 5.28 143.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9602 BAU .4657 SGT 1106,4 $GR 1426.2 SG3 1457.4 ST 269.4 SR 556.8 SS 987.2

RC3 1.2467 FAU .38275 RRT .3814 RRF -.9532 RTF -.3981 CRT -.9216 CRS .7133 CST -.6876

FC-15.0846 BSP 5154 $88 |805.0 R23 -.2631 R13 -.9170 LSA 1104.9 MSA 365.4 SSA 53.1

BC3 1.5859 FSP 4931 SO1 1534.4 SG2 950.6 THA 61.97 ELI 611.2 ELI 95.2 ALF 114.67

LAUNCH DATE DEC 26 1964 FLIGHT TIM( 222.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC C_IC

RL 147.12 LAL -.00 LOL 94.26 VL

RP 228.51 LAP -.30 LOP 258.48 VP

RC 236.623 GL -3.54 SIP 12.92 ZP4.

PLANETOCENTRIC CONIC

C3 21.919 VHL 4.682

LNCH AZRTH LNCH TIM(

DO.Q0 11 28 51

gO.DO 3 35 56

100.00 12 58

rOD.DO 4 48 52

110.00 14 25 34

110.00 5 38 4

OIFFERENTIAL CCIRRECTIONS

TOE .1806 TRA -.5114 TC3 .8650 BAU .4637

ROE -.4178 RRA .5570 RC5 1..3£51 FAU .39387

FOE 1.0255 FRA-7.4443 FC-15.5572 BSP 5262

BOE .4552 2RA .7415 BC3 1.5824 FSP 5111

DISTANCE 483.125 EARTH TO MARS

32.966 GAL 6.81 AZL 90.51 HC.A 144.22 SMA 184.99 ECC .23532 INC .5058 vl 30.282

21.076 GAP -.40 AZP 29.59 TAL 37.07 TAp 181.29 RCA 141.46 APO 228.52 V2 24.070

31.79 ZAP 124.62 ET$ 169.47 ZN[ 158.68 ETE 138.43 ZAC 101.25 ETC 255.79 CLP 125.86

DLA 15.37 RAL 127.35 RM) 6567.9 VEL 11.971 pTH 2.15 vHP 3.679 DpA 11.19 RAP 189.98 ECC 1.3607

L-! TIM( INJ LAT INJ I.._G INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.51 -27.88 77.13 355.77 95.14 12 14 26 2135.5 -26.88 68.61

4581.25 5.86 182.12 349.00 62.25 4 48 38 3781.3 2.10 175.46

2446.07 -29.24 55.68 355.61 96.52 13 39 22 1846.1 -28.03 47.09

4145.92 7.05 164.17 348.35 60.88 5 57 38 3545.9 3.12 157.60

2173.95 -32.79 34.41 355.00 100.25 15 1 48 1574.0 -31.03 25.63

3990.80 10.13 150.54 346.48 57.18 6 44 54 3590.8 5.73 144.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1081.2 $GR 1505.1 SG3 1504.1 ST 295.6 SR 552.0 SS 994.7

RRT .2915 RRF -.DGOD RTF -.2917 CRT -.9313 CR3 .7157 CST -.8845

Sr_ 1841.8 R25 -.1941 R13 -.942§ LSA 1116.1MSA 364.6 SSA 52.3

SO1 1556.1 SO2 984.9 THA 70.86 EL1 618.7 EL2 96.1 ALF 117.21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCM DATE DEC 26 1964

MELIO¢[MTRIC CONIC

RL 147.12 LAL -.00

RP 226.12 LAp -.36

RC 236.446 GL -4.04

PLAM(TOCENTRIC CONIC

CS 21.969 VHL 4.676

LNCH 4ZNTH LNCH T114(

90.00 11 32 15

90.00 3 30 26

100.00 13 1 39

100.00 4 43 44

110.00 14 27 54

FLIGHT TIRE 224.00

DISTANCE 487.014

LOL 94.26 VL 32.955 GAL 6.81 AZL 90.59 HCA 145.26 SNA

LOP 239.52 VP 21.106 GAP -.74 AZP 89.53 TAL 37.15 TAp

6P 13.49 ZAL 31.76 ZAP 123.09 (T3 169.68 ZA( 156.91 (TE

ARRIVAL DATE AUG ? 1965

EARTH TO MARS

184.61ECC .23465 INC .5770 vl 30.282

182.41RCA 141.45 APO 226.19 V2 24.111

140.65 ZAC 101.65 ETC 255.60 CLP 124.14

DLA 14.91 RAL 127.13 RAD 6567.9 VEL 11.969 PTH 2.13 VHp 3.626 OpA 11.97

L-I TIN( |NJ LAT |NJ _6 INJ RT ASC |NJ AZNTH INJ TIN( PO CST TIN

2718.30 -Z•.•• •5.88 355.30 95.76 12 17 33 2118.3

439•.3• 6.3• 183.03 348.69 62.35 4 43 45 3•97.4

2429.99 -29.11 54.51 355.13 97.12 13 42 9 1830.0

4160.92 •.55 165.01 340.05 60.99 5 53 5 3560.9

2160.15 -32.62 33.57 354.49 100.84 15 3 54 1560.1

RAp 189.62 ECC 1.3599

INJ 2 LAT INJ 2 LON6

-26.68 6•.39

2.61 176.36

-27.82 45.94

3.62 158.42

-30.78 24.65

110.00 5 $4 0 4003.52 10.60 151.ZZ 346.20 57.31 6 40 43

DIFFERENTIAL C.CNRECTIQNS MID-COURSE EXECUTION ACCURACY

TOE .1952 TRA -.568e T_3 .•439 BAU .4659 SGT 1030.0 SCdl 1589.6 SG3 1549.9

-.40GS lIRA .561R RC3 1.4081 FAU .40475 RRT .1621RRF -.96,59 RT1F -.16•1

FOE .9580 FItA-•.TZZl FC-16.OZ27 BSP 5412 _ 1894.1 RE3 -.0952 R13 -.9613

IN)( .4309MA .6135 BC3 1.5926 FSP 5271 $61 1604.1 $462 1007.2 THA 60.04

LAUNCH OATE DEC 26 1964 FLIGHT TIRE 226.00

t4ELI_EMTRIC CONIC DISTANCE 490.913

RL 147.12 LAL -.00 LOL 94.Z6 VL 32.946 GAL 6.80 AZi. 90.65 14CA 146.30 SMA

RP ZZ•.79 LAP -.36 LOP 240.56 VP 21.138 GAp -1.07 AZP 89.49 TN. 37.21 TAp

tic R40.249 &L -4.5• G4P 14.06 ZAL 31.75 ZAP 121.31ETS 169.91 ZAE 155.08 ETE

PLAM(T_IMTRIC CONIC

C5 21.9L_O VHL 4.&71 OLA 14.41 RAL 126.92 RN) 9567.9 VEL 11.967 pTH 2.13 VHp

LNCH 4ZNTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN(

90.00 11 35 56 2700.09 -27.64 74.57 354.84 96.41 12 20 56

90.00 3 25 • 4414.49 6.91 184.00 348.39 62.47 4 38 4Z

100.00 15 4 SJ 2412.93 -E8._HS 53.29 354.95 97.76 13 45 12

100.00 4 32 49 4179.99 8.07 165.90 347.76 61.12 5 46 25

110.00 14 30 27 2145.47 -52.42 32.27 355.97 101.47 15 6 13

110.00 $ n 49 4017.11 11.10 151.96 345.94 57.46 6 36 43

DIFFERENTIAL C.aHI[CTIONS NIO-CouNgE EXECUTION ACCURACY

TIDE .2091TRA -.9312 TC5 .6149 BAu .4717 SGT 1017.2 _ 1679.4 SG3 1594.3

RDE -.3RST NRA .9291NC5 1.4957 FAU .41522 RRT .0t46 Rl_ -.9710 RTF -.0252

FD( .RTR? FRA-7.9930 FC-t6.4741 9SiP 5634 SG8 1_5.5 R23 -.0125 R13 -.9709

ROE .4458 BRA .6912 BE5 1.6172 FSP 5423 SG1 1679.7 SG2 1016.7 THA 88.65

3403.5 6.22 144.88

ORBIT DETERMINATION ACCURACY

ST 323.1SR 546.4 SS 1000.9

CRT -.9410 CRS .7174 CST -.8782

LSA 1126.4 NSA 364.9 SSA 51.4

EL1 627.6 EL2 95.2 ALF 119.85

ARRIVAL DATE AUG 9 1965

EARTH TO MARS

184.65 ECC .23400 INC .6521 vl 50.282

183.51 RCA 141.44 AlSO 227.86 V2 24.152

142.60 ZAC 102.07 ETC 255.62 CLP 122.40

3.577 DpA 12.79 RAp 189.24 ECC 1.5591

PO CST TIN INJ 2 LAT INJ Z LONG

2100.1 -26.47 66.10

3814.5 3.16 177.32

1812.9 -27.58 44.73

5576.9 4.16 159.30

1545.5 -30.50 23.58

3417.1 6.73 145.59

ORBIT DETERMINATION ACCURACY

ST 351.5 9R 540.4 SS 1006.S

CRT -.9496 CRS .7197 CST -.6712

LSA 1136.7 MSA 365.5 SSA 50.4

EL1 637.9 EL2 93.2 ALF 122.48

LAUNCH DATE DEC 26 1964

HELIO(EMYRIC CDNIC

RL 147.12 LAL -.DO

RP 227.34 LAF -.39

RC 242.030 GL -5.14

PLANETOCENTRIC CONIC

C3 21.773 VHL 4.666

LNCN AZNTH LNCH TIME

90.00 11 39 54

90.DO 3 19 54

100.00 13 6 34

100.00 4 33 55

110.00 14 35 15

FLIGHT TIME 228.00 ARRIVAL DATE AUG !1 1965

DISTANCE 494.826 EARTH TO MARS

LOL 94.26 VL 32.957 GAL 6.80 AZL 90.73 HCA 147.35 SI4A 184.50 EEE .23339 INC .7323 Vl 30.262

LOP 241.61 VP 21.172 GAP -1.49 AZP 69.58 TAL 37.26 TAp 184.61RCA 141.44 AP0227.56 vZ 24.193

GP 14.66 ZAL 31.76 ZAp 119.52 ETS 170.16 ZAE 153.18 ETE 144.33 ZAC 102.51ETC 295.83 ELF 120.62

DLA 13.88 RAL 126.72 RAD 6567.9 VEL 11.965 PTH 2.13 VHp 3.533 DpA 13.65 RAp 188.86 ECC 1.3589

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT 1NJ Z LO_IG

2680.84 -27.49 73.18 354.36 97.09 12 24 55 2080.8 -26.22 64.74

4432.69 7.49 165.04 346.11 62.61 4 33 26 3832.7 3.75 178.34

2394.88 -28.78 51.95 354.16 98.43 13 48 29 1794.9 -27.32 43.45

4193.69 $.63 166.96 347.49 61.27 5 43 28 3593.9 4.73 160.24

2129.90 -32.21 31.10 353.44 102.13 15 8 45 1529.9 -30.20 22.46

110.00 5 25 23 4031.63 11.63 152.75 345.69 57.63 6 32 35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2922 TRA -.6980 TC3 .4977 BAU .4865 SGT 1026.7 _ 1782.S SG5 1645.1

ROE -.3749 RRA .6935 RE3 1.5956 FAU .42729 RRT -.1046 RRF -.9756 RTF .1040

FOE .7964 FRA-8.3043 FC-16.9898 BS4P 5613 SrdS 2056.9 R23 .0480 R13 -.9744

DOE .4410 BRA .9698 BC3 1.6714 FSP 5462 SG1 1767.1SG2 1018.3 THA 95.12

LAUNCH DATE 0EC 26 1964 F_J4T TIRE 230.00

HELIOCENTRIC C_NIC DISTANCE 492.747

RL 147.12 LAL -.00 LO(. 94.26 VL 32.929 6AL 6.79 AZL 90.82 HCA 148.40 SMA 184.37 ECC .23280

RP 226.95 LAp -.43 LOP 242.66 VP 21.207 GAP -1.72 AZP 89.30 TAL 37.28 TAp 185.68 RCA 141.44

RC 243.792 GL -5.•4 GP 15.32 zAL 31.82 ZAp 117.71 ETS 170.43 ZAE 151.24 ETE 145.86 ZAC 102.97

PLAN(TOCENTR1C CONIC

C3 21.725 VHL 4.691DLA 13.30 RAL 126.33 RA o 6567.9 VI[L 11.963 PTH 2.13 VHP 3.494 SpA 14.54

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN

90.00 11 44 11 2660.39 -27.31 71.71 353.88 97.80 12 28 32 2060.4

90.O0 3 13 46 4452.06 6.08 186.14 347.84 62.77 4 27 58 3852.1

100.00 13 12 29 2375.67 -28.58 50.55 353.67 99.14 13 52 4 1775.7

100.00 4 28 10 4212.03 9.22 167.88 347.23 61.44 5 38 22 3612.0

110.00 14 36 21) 2113.28 -31.96 29.87 359.91 102.82 15 11 33 1513.3

110.00 5 20 48 4047.16 12.19 153.60 345.46 57.82 6 28 15 344•.2

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIOR ACCURACY

TOE .2404 TRA -.7639 TC3 .3469 OAU .5008 _T 1059.5 _ 1000.3 _3 1681.3

R0E -.3604 RRA .7344 RE3 1.6889 FAU .43554 RRT -.2594 RRF -.9792 RTF .2622

FOE .6514 FRA-8.5356 FC-17.3561BSP 6234 $68 2156.5 R23 .0971 R13 -.9744

ROE .4333 BRA 1.0596 BC3 1.7241FSP 5635 SG1 1908.5 S_ 1008.3 THA 101.60

3431.6 7.27 146.36

ORBIT DETERMINATION ACCURACY

ST 386.8 SIR 530.3 9S 1011.5

CRT -.9669 CRS .7148 CST -.6384

LSA 1144.5 MSA 376.3 SSA 48.5

ELI 651.4 EL2 80.3 ALF 125.82

ARRIVAL DATE AUG 13 1965

EARTH TO MARS

INC .8169 vl 30.282

APO 227.29 V2 24.235

[TC 255.85 ELF 118.82

RAp 188.47 ECC 1.$575

INJ 2 LAT INJ 2 LONG

-25.94 63.31

4.37 179.49

-27.03 42.10

5.34 161.24

-29.87 21.28

7.86 147.19

ORBIT DETERMINATION ACCURACY

ST 413.8 SIR 525.3 SS 1016.5

CRT -.9•09 CRS .•224 CST -.8389

LSA 1156.5 MSA 375.$ SSA 47.S

ELI 664.1 EL2 76.S ALF 128.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 226.56 LAP -.46

RC 245.534 GL -6.38

PLANETOCENTR|C CON|C

C3 21.679 VHL 4.656

LNCH AZMTH LNCH TIME

90.00 11 48 48

90.00 5 7 42

100.00 13 16 41

1OO.00 4 22 30,

110.00 14 39 40

110.00 5 16 1

FLIGHT TIME 232.00 ARRIVAL DATE AUG 15 1965

LOL 94.26 VL

LOP 243.72 VP

GP 15.99 ZAL

DISTANCE 502.678 EARTH TO MARS

32.921GAL 6.77 AZL 90.91HCA 149.45 SMA 184.24 ECC .23224 INC .9071 vl 50.282

21.243 GAp -2.03 AZp 89.22 TAL 37.29 TAp 186.74 RCA 141.45 kFO 227.03 V2 24.277

31.90 ZAp 115.87 ETS 170.73 ZAE 149.25 ETE 147.24 ZAC 103.46 ETC 255.87 CLP 116.99

DLA 12.68 RAL 126.55 RAD 6567.9 VEL 11.961PTH 2.13 VHp 3.459 DpA 15,47 RAp 188.08 ECC 1.5568

L-I TIME INJ LAT INJ LOnG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2658.69 -27.10 70.16 353.39 98.55 12 32 46 2038.7 -25.65 61.80

4472.75 8.72 187.32 347.59 62.95 4 22 15 3872.8 5.03 180.59

2353.26 -28.36 49.08 553.16 99.88 13 55 56 1755.3 -26.70 40.67

4231.42 9.85 168.97 346.98 61.64 5 33 2 3631.4 5.99 162.32

2095.59 -31.69 28.56 352.36 103.55 15 14 35 1495.6 -29.50 20.04

4063.86 12.80 154.52 345.24 58.03 6 23 44 3463.9 8.48 148.08

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2480 TRA -.8437 TC3 .1903 BAU .5206 SGT 1121.1 SGR 1985.4 SG3 1714.2

ROE -.5442 RRA .7880 RC3 1.7862 FAU .44289 RRT -.4012 RRF -.9823 RTF .4063

FOE .5508 FRA-8.7532 FC-17.6866 BSP 6718 SGB 2278.3 R23 .1294 RI3 -.9739

BDE .4242 BRA 1.1544 BC3 1.7963 FSP 5794 SG1 2050.3 862 993.4 THA 106.84

LAUNCH OATE DEC 26 1964 FLIGHT TIME 234.00

HELIOCENTRIC C_NIC DISTANCE 506.620

RL 147.12 LAL -.00 LOt. 94.26 VL 32.915 GAL 6.76 AZL 91.00 HCA 150.51 SMA 184.13 ECC .23171

RP 226.17 LAP -.49 LOP 244.77 VP 21.280 GAP -2.34 AZP 89.13 TAL 37.29 TAp 187.79 RCA 141.47

RC 247.256 GL -7.07 GP 16.70 ZAL 32.02 ZAp 114.02 ETS 171.03 ZAE 147.21ETE 148.48 ZAC 103.99

PLAN(TOCENTRIC CONIC

CS 21.637 VHL 4.652 OLA 12.02 RAL 126.17 RAD 6567.9 VEL 11.959 pTH 2.13 VHp 3.429 DpA 16.44

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 11 53 44 2615.67 -26.85 68.52 352.89 99.34 12 37 20 2015.7

90.00 3 1 21 4494.84 9.41 188.58 347.35 63.17 4 16 16 3894.8

100.00 13 21 12 2333.57 -28.09 47.52 352.65 100.66 14 0 6 1733.6

100.00 4 16 34 4232.13 10.52 170.15 346.76 61.86 5 27 26 3652.1

110.00 14 43 17 2076,73 -S1.38 27,18 351,81 104.31 15 17 54 1476.7

110.00 5 10 58 4081.77 13.44 155.51 345.04 58.27 6 19 0 3481.8

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2555 TRA -.9271 TC3 .0295 BAU .3465 _T 1209.5 8GR 2092.9 863 1744.4

ROE -.3250 RRA .8448 RC3 1.8890 FAU .44961 RRT -.5214 RRF -.9850 RTF .5274

FOE .4279 FRA-8.g580 FC-17.9901 8SP 7253 SGB 2417.3 R23 .1494 R13 -.9738

80E .4134 BRA 1.2342 BCS 1.8893 FSP 5926 SG1 2211.1 862 976.9 THA 111.07

ORBIT DETERMINATION ACCURACY

ST 441.7 SR 320.3 SS 1021.Z

CRT -.9754 CRS .7308 CST -.8360

LSA 1168.7 NSA 375.1SSA 46.3

EL1 678.4 EL2 74.7 ALF 130.21

ARRIVAL DATE AUG 17 1965

EARTH TO MARS

INC 1.0057 vl 30.282

APO 226.80 V2 24.318

ETC 255.88 CLP 115.15

RAp 187.69 ECC 1.3561

INJ 2 LAT INJ 2 LONG

-25.29 60.20

5.73 181.83

-26.33 39.16

6.68 163.47

-29.10 18.72

9.15 149.04

ORBIT DETERMINATION ACCURACY

8T 470.9 SR 514.7 SS 1025.6

CRT -.9809 CRS .7395 CST -.8287

LSA 1180.7 MSA 377.3 SSA 44.8

ELI 694.3 EL2 67.9 ALF 132.40

LAUNCH DATE DEC 26 1964 FLIGHT TIME 236.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 225.78 LAP -.53

RC 248.858 GL -7.81

PLANETOCENTRIC CONIC

CS 21.589 VML 4.648

LNCM AZMTH LNCM TIME

90.00 11 59 2

go. O0 2 54 39

100.00 13 2S 4

100.00 4 10 18

110.00 14 47 12

110.00 5 5 40

DISTANCE 510,572 EARTH TO MARS

LOL 94.26 VL 32.909 GAL 6.74 AZL 91.11HCA 151.57 SMA 184.03 ECC .23120 INC 1.1072 vl 30.282

LOP 245.83 VP 2,1.319 GAP -2.63 AZP 89.03 TAL 37.26 TAp 188.83 RCA 141.48 APO 226.58 V2 24.560

GP 17.45 ZAL 32.18 ZAP 112.15 ET8 171,40 ZAE 145.14 ETE 149.60 ZAC 104.54 ETC 255.90 CLP 113.28

DLA 11.30 RAL 126.00 RAD 6567.9 VEL 11.957 pTH 2.13 VHP 3.404 DpA 17.45 RAP 187.30 ECC 1.3555

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2591.18 -26.37 66.78 352.38 100.17 12 42 14 1991.2 -24.90 58.51

4318.49 10.13 189.94 347.13 63.42 4 9 58 3918.5 6.48 183.17

2310.49 -27.79 45.87 352.12 101.48 14 4 35 1710.5 -25.92 37.57

4274.42 11.23 171.42 346.55 62.12 5 21 33 3674.4 7.42 164.71

2036.62 -31.03 25.72 351.24 105.11 13 21 29 1456.6 -28.65 17.$3

4101.05 14.13 156.58 344.86 58.54 8 14 1 3301.1 9.86 150.07

DIFFERENTIAL CCRRECTION8

TOE .2612 TRA-1.0148 TC3 -.1378 BAU .5777

ROE -.3084 RRA .9047 RCS 1.9957 FAU .43513

FOE .2698 FRA-9.1454 FC-18.2429 BSP 7849

BOE .4004 8RA 1.3595 BC3 2.0004 FSP 6039

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1322.0 $GR 2207.9 863 1770.4 ST 500.2 _ 309.3 SS 1050.8

RRT -.6195 RRF -.9873 RTF .6256 CRT -.9882 CRS .7500 CST -.8197

SG8 2573.4 R23 .1609 R13 -.9743 LSA 1193.8 MSA 380.8 SSA 43.1

SG1 2387.8 862 959.5 THA 114.58 EL1 711.4 EL2 59.3 ALF 184.48

LAUNCH DATE DEC 26 1964 FLIGHT TIME 238.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC C_IC

RL 147.12 LAL -.00

RP 225.38 LAP -.36

RC 250.643 GL -8.60

PLANETOCENTRIC CONIC

C3 21.369 VHL 4.644

LNCH AZNTM LNCH TIME

90.00 12 4 44

DISTANCE 514.585 EARTH TO MARS

LOt. 94.26 VL 32.904 GAL 6.72 AZL 91.22 HCA 132.63 SMA 183.94 ECC .23071 INC 1.2183 vl $0.282

LOP 246.90 VP 21.358 GAP -2.92 AZP 88.92 TAt. 37.22 TAp 189.85 RCA 141.50 Apo 226.38 V2 24.402

GP 18.23 ZAL 82.88 ZAP 110.27 ETS 171.77 ZAE 143.04 ETE 150.63 ZAC 105.14 ETC 255.92 CLp 111.40

OLA 10.32 RAL 123.83 RAO 6587.9 VEL 11.936 PTH 2.13 VHp 3.384 DpA 18.50 RAp 186.93 ECC 1.3550

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2565.11 -26.24 64.94 351.86 101.04 12 47 29 1965.1 -24.46 56.73

90.00 2 47 S5 4543.88 10.90

100.00 13 31 18 2285.87 -27.44

100.00 4 3 41 4298.35 11.99

110.00 14 51 26 2085.12 -30.64

110.00 5 0 2 4121.87 14.86

DIFFERENTIAL CORRECTIONS

TOE .2849 TRA-1.1088 TCS -.S089 BAU .6142

ROE -.2783 RRA .9684 RC3 2.1073 FAU .45988

FOE .1307 FRA-g.3161 FC-18.4§08 BSP 8497

BDE .3842 BRA 1.4705 BCS 2.1300 FSP 6125

191.41 546.93 63.70 4 3 19 3943.9 7.28 184.60

44.18 351.58 102.54 14 9 24 1685.9 -25.47 55.88

172.79 346.36 62.41 5 15 19 3698.4 8.20 166.05

24.16 530.66 105.95 15 25 22 1435.1 -28.15 15.85

157.74 344.70 58.86 6 8 44 3321.9 10.63 151.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1455.1 $GR 2329.3 SG3 1792.4 ST 529.5 SR 504.2 SS 1037.3

RRT -.6966 RRF -.9893 RTF .7024 CRT -.9909 CRS .7624 CST -.8079

2746.6 R23 .1667 R13 -.9753 LSA 1208.2 MSA 386.4 SSA 41.2

SGI 2579.7 SO2 942.6 THA 117.49 ELI 729.5 EL2 49.2 ALF 156.42
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 26 1964

HELIOCEHTRIC CONIC

RL 147.12 LAL -.00

RP 224.99 LAP -.59

RC 252.307 GL -9.46

pL AN(TOCEHTR I C CONIC

C3 21.348 VHL 4.642

LNCH AZNTH LNCH TIN(

90.00 12 10 50

90.00 2 40 5

100.00 13 36 56

100.00 3 56 40

110.00 14 56 1

110.00 4 54 4

FLIGHT TIN( 240.00 ARRIVAL DATE AUG 23 1965

DISTANCE 518.507

LOt. 94.26 VL 32.898 GAL 6.70 AZL g1.34 HCA 153.70 SMA

LOP 247.97 Vp 21.398 GAP -3.21 AZP 88.80 TAt. 37.16 TAp

GP 19.06 ZAL 32.62 ZAp 108.39 ET3 172.18 ZAE 140.90 ETE

EARTH TO NARS

183.87 ECC .23025 INC 1.3378 vl 30.262

190.86 RCA 141.53 APO 226.20 V2 24.444

151.58 ZkC 105.77 ETE 255.94 CLP 109.50

DLA 9.68 RAL 125165 RAO 6567.9 VEL 11.955 PTH 2.13 VHp

L-I TINE ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE

2337.31 -25.87 62.99 351.33 101.94 12 53 7

4571.21 11.72 193.00 346.76 64.04 3 56 16

2239.59 -27.05 42.27 351.03 103.24 14 14 36

4324.16 12.80 174.26 346.20 62.76 5 8 44

2012.12 -30.20 22.52 350.07 106.64 15 29 33

4144.39 15.65 159.01 344.57 59.22 6 3 9

DIFFERENTIAL CORRECTIONS

TDE .2634 TWA-1.2035 TC3 -.4871 BAU .8558

ROE -.2492 RRA 1.0_0 RC3 2.2237 FAU .4SZDS

FOE -.0300 FRA-9.4688 FC-18.6001 BSP 9193

BOE .3641 BItA 1.5880 9C3 2.2764 FSP 6187

LAUNCH OATE DEC 26 1984

MID-COURSE EXECUTION ACCURACY

_lA;T 1607.1 SCAt 2457.6 SG3 1809.7

RRT -.7589 RRF -.9909 RTF .7620

2936.4 R23 .1886 R13 -.9767

$4;1 2788.4 SG2 926.a4 THA 119.98

3.$69 DpA 19.59 RAp 186.57 ECC 1.3546

PO CST TIN INJ 2 LAT INJ Z LONG

1937.3 -23.96 54.84

3971.2 6.13 186.16

1659.6 -24.96 34.10

3724.2 9.05 167.50

1412,1 -27.60 14.29

3544.4 11.46 152.42

ORBIT OETERNINATION ACCURACY

ST 558.5 SIR 499.9 SS 1046.2

CRT -.9941CRS .7775 CST -.7944

LSA 1224.7 MSA 393.8 SSA 39.1

EL1 748.5 ELI 40.3 ALF 138.19

FLIGHT TINE 242.00 ARRIVAL DATE AUG 25 1965

H(LIC_ENTRIC C(_IlC

RL 147.12 LAL -.00

RP 224.60 LAP -.63

DISTANCE 522.490 EARTH TO MARS

LOL 94.28 VL 32.895 GAL 6.68 AZL 91.47 HCA 154.77 S44A 183.80 ECC .22980 INC 1.4676 Vt 30.282

249.04 VP 21.441 GAP -3.49 AZP 88.67 TAL 37.09 TAp 191.86 RCA 141.56 AlSO 226.03 vZ 24.485

TiP 19.94 ZAL 32.91 2AP I06.50 ETS _72.02 ZA[ 136.74 ETE 152.45 ZAC 106.45 ETC 255.96 CLP 107.59RC 253.951 GL -10.39

PLAN(TOCENTRIC CONIC

C3 21.539 Vl'q.. 4.641

LNCH AZMTH LNCH TIRE

90.00 12 17 23

90.00 2 32 6

100.00 13 45 0

100.00 3 49 11

110.00 15 0 58

110.00 4 47 42

DIFFERENTIAL CORRECTIONS

TDE .2833 lrl|A-l.3042 TC3 -.6678 BAu .7017

ROE -.2163 FtNA 1.1075 RC3 2.3437 FAU .46472

FOE -.2481 FRA-9.5901 FC-18.6793 BSP 9950

BOE .3409 MA 1.7110 BC3 2.4369 FSP 6224

DLA 8.77 RAL 125.47 RAO 6567.9 V(L 11.955 PTH 2.13 VHP 3.360 DpA 20.72 RAP 186.23 ECC 1.3545

L-I TIN( INJ LAT INJ I.ONG |NJ RT ASC INJ AZMTH INJ TINE PC) CST TI_ INJ 2 LAT INJ 2 LONG

2307.80 -25.43 80.93 350.78 102.89 lZ 59 11 1907.6 -23.40 52.84

4600.72 12.59 194.75 346.81 64.43 3 48 47 4000.7 9.05 187.84

2231.48 -26.59 40.31 550.47 104.18 14 20 11 1631.5 -24.38 32.20

4352.07 13.67 175.90 346.06 63.15 5 I 43 3752.1 9.96 169.08

1_87.48 -29.70 20.77 349.46 107.76 15 34 6 1387.5 -26.98 12.64

4168_84 16.50 160.40 344.46 59.63 5 57 11 3568.8 12.34 153.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1773.2 KR 2591.8 $63 1821.0 ST 587.4 SR 497.8 SS 1057.8

RRT -.8027 RRF -.9924 RTF .8071 CRT -.9949 CRS .7962 CST -.7789

3140,3 R23 .1881 R13 -.9782 LSA 1244.1NSA 403.5 SSA 36.7

$61 5004.9 S_2 912.2 THA 122.08 ELi 769.1 ELI 38.4 ALF 139.75

LAUNCH DATE DEC 26 1964 FLIGHT TIM( 244.00 ARRIVAL DATE AU6 27 1963

HELIOCENTRIC CONIC DISTANCE 526.482 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 32.892 GAL 6.65 AZL 91.61 HCA 155.85 SMA 183.74 ECC .22937 INC 1.6087 vt 30.282

RP 224.21 LAP -.66 LOP 250.12 VP 21.483 GAP -3.76 AZP 88.53 TAL 37.00 TAp 192.64 RCA 141.60 APO 225.88 V2 24.527

RC 255.576 GL -11.39 GP 20.86 ZAL 33.26 ZAP 104.62 ETS 173.10 zA_ 136.55 ETE 153.27 ZAC 107.18 ETC 255.97 CLP 105.67

PLANETOCENTRIC CONIC

C3 21.545 VHL 4.642 DLA 7.78 RAL 125.29 RAD 8587.9 VEL 11.855 PTH 2.13 VHP 3.357 OpA 21.90 RAp 185.91ECC 1.3546

LNCH AZNTH LNCH TIM( L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 12 24 26 .247_.77 -24.83 58.73 550.22 103.88 13 5 42 1875.8 -22.78 50.72

90.00 2 23 33 46_2.69 13.52 196.61 346.49 64.88 3 40 48 4032.7 10.03 189.68

100.00 13 49 31 2201.34 -26.07 36.22 349.89 105.16 14 26 13 1601.3 -23.74 30.20

100.00 3 41 11 4382.36 14.59 177.68 345.96 63.62 4 54 13 3782.4 10.93 170.80

110.00 15 9 19 1961.00 -29.13 18.92 348.84 108.73 15 39 0 1361.0 -26.30 10.86

110.00 4 40 52 4195.46 17.41 161.93 344.39 60.11 5 50 48 3595.5 13.30 155.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2572 TRA-I.4099 TC3 -.8530 9AU .7515 SGT 1932.8 SGR 2731.0 SG3 1824.8 ST 615.7 SIR 499.1 35 1072.2

ROE -.1793 RRA 1.1824 RC3 2.4856 FAU .46459 RRT -.8383 RRF -.9936 RTF .8420 CRT -.9921 CRS .8186 CST -.7650

FOE -.4527 FRA-9.8788 FC-18.6884 65P 10767 SG8 3357.3 R23 .1660 R13 -.9797 LSA 1267.1 NSA 413.6 SSA 34.3

BO( .3136 BRA 1.8401 8C3 2.6090 FSP 6249 SG1 3234.8 SG2 898.9 THA 123.91 EL1 791.1 EL2 48.8 ALF 141.02

LAUNCH DATE DEC 26 19($4 FLIGHT TIN( 246.00 ARRIVAL OATE AUG 29 1965

HELIOCENTRIC C_NIC DISTANCE 530.485 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 32.889 6AL 6.63 AZL 91.76 HCA 156.93 SMA 183.69 ECC .22896 INC 1.7621 vl 30.282

RP 223.82 LAP -.69 LOP 251.20Vp 21.527 GAP -4.02 AZP 88.38 TAL 36.89 TAp 193.82 RCA 141.63 APO 225.75 V2 24.569

RC 257.180 C_. -12.49 GP 21.85 ZAL 33.67 ZAP 102.75 ETS 173.62 ZAE 134.34 ETE 134.03 ZAC 107.96 ETC 255.98 CLP 103.75

PLAN(TOCENTI_IC CONIC

C3 21.573 VHL 4.645 DLA 6.70 RAL 125.09 RAO 6567.9 V(L 11.956 PTH 2.13 VHp 3.360 DPA 23.13 RAp 185.63 ECC 1.3550

LNCH AZI4TH LNCH TIN( L-I TINE INJ LAT INJ L._G [NJ RT A$C |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 12 32 2 2441.62 -24.35 56.39 349.64 104.92 13 12 43 1841.8 -22.07 48.47

90.00 2 14 28 4667.46 14.52 198.68 346.41 65.42 3 32 13 4067.5 11.08 191.69

100.00 13 56 34 21G8.96 -25.48 36.00 349.30 106.19 14 32 43 _(L9.0 -23.02 28.06

100.00 3 32 35 4415.35 15.58 179.63 345.89 64.16 4 46 10 3815.4 11.98 172.69

110.00 15 12 7 1932.52 -28.50 16.g5 548.20 109.73 15 44 19 1332.S -25.54 9.02

110.00 4 33 31 4224.55 18.39 183.61 344.36 60.66 5 43 56 3624.5 14.34 136.84

DIFFERENTIAL C(_RECTION$ RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2465 TRA-1.5198 TC3-1.0397 BAU .8071 SGT 2142.0 SGR 2885.4 SG3 1827.4 ST 643.4 SR 504.8 SS 1096.9

ROE -.1330 RRA 1.2663 RC3 2.5981 FAU .48416 RNT -.8656 _ -.9948 RTF .8685 CRT -.9828 CRS .844g CST -.7446

FOE -.7083 FRA-9.7675 FC-19.8274 BSP 11551 SGB 3593.5 R23 .1625 R13 -.9814 LSA 1298.5 NSA 429.7 SSA 31.4

BDE .2801 8RA 1.9781 BC3 2.7984 FSP 6184 SGI 3481.8 SG2 888.g THA 125.37 EL1 814.4 EL2 73.? ALF 142.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 26 1964 PLIGHT TIME 248.00 ARRIVAL DATE AUG 31 t965

HELIOCENTRIC CONIC DISTANCE 534.497 EARTH TO MARS

RL 147.12 LAL -.OO LOt. 94.26 VL 32.886 GAL 6.60 AZL 91.93 HCA 158.01 SMA 183.65 ECC .22856 |NC |.9308 vl 30.282

RP 223.44 LAp -.72 LOP 252.28 VP 21.571 GAP -4.28 AZP 88.21 TAL 36.77 TAp 194.78 RCA 141.68 Apo 225.63 v2 24.611

RC 258.763 GL -13.69 GP _2.89 ZAL 34.16 ZAp 100.89 ETS 174.18 ZAE 132.13 ETE 154.73 ZAC 108.81ETC 255.99 CLP 101.84

PLANETOCENTRIC CONIC

C3 21.626 VHL 4.650 DLA 5.52 RAL 124.88 RAO 6367.9 VEL 11.958 pTH 2.13 VHp 3.369 DpA _ 24.41 RAp 185.40 ECC 1.3559

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 12 40 14 2404.83 -23.88 53.91 349.05 105.99 13 20 18 1804.8 -21.26 46.07

90.00 2 4 33 4705.44 15.58 200.96 346.37 66.05 3 22 58 4105.4 12.22 193.90

100.00 14 4 10 2134.06 -24.80 33.63 348,69 107.25 14 39 45 1534.1 -22.20 25.79

100.00 3 23 17 4451.44 16.64 181.79 345.87 64.80 4 37 29 3831.4 13.10 174.77

110.00 15 18 23 1901.80 -27.77 14.85 347.55 110.78 15 50 5 1301.8 -24.69 7.03

110.0D 4 25 34 4256.47 19.44 165.49 344.37 61.31 5 36 30 3656.5 15.46 158.63

DIFFERENTIAL CORRECT|ONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2301 TRA-1.6346 TC3-1.2287 BAU .8854 8GT 2341.0 SGR 3043.8 SG3 1819.9 ST 670.8 SR 518.5 SS 1125.7

ROE -.0817 RRA 1.3343 RC3 2.7294 FAU .48113 RRT -.8872 RRF -.99§5 RTF .8894 CRT -.9672 CRS .8736 CST -.7293

FOE -.9654 FRA-9.8114 FC-18.4601 BSP 12407 SGB 3839.9 R23 .1585 R13 -.9829 LSA 1336.9 MSA 444.9 SSA 28.7

8DE .2442 BRA 2.1228 BC3 2.9932 FSP 6118 SG1 3737.8 982 879.7 THA 126.67 EL1 841.3 EL2 105.0 ALP 142.54

LAUNCH DATE DEC 26 1964 FLIGHT TIME 230.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC C_NIC

RL 147.12 LAL -.00

RP 223.05 LAp -.7§

RC 260.326 GL -13.01

PLANETOCENTR|C CONIC

CS 21.712 VHL 4.660

LNCH AZMTH LNCH TIME

90.00 12 49 7

90.00 1 53 50

100.00 14 12 26

100.00 3 13 12

110.00 15 23 13

110.00 4 18 54

DIFFERENTIAL O_RRECTIONS

TOE .2042 TRA-I.7583 TC3-1.4243 BAU .9247

ROE -.0303 RRA 1.4412 RC3 2.8494 FAu .45397

F08-1.1873 FRA-9.7694 FC-18.1012 BSP 13403

80E .2065 BRA 2.2735 BC3 3.1856 FSP 6123

DISTANCE 538.516 EARTH TO MARS

LOL 94.26 VL 32.884 GAL 6.57 AZL 92.12 HCA 159.09 SMA 183.62 ECC .22818 INC 2.1183 vl 30.282

LOP 253.37 VP 21.616 GAp -4.§3 A ZP 88.02 TAL 36.64 TAp 195.73 RCA 141.72 Apo 223.52 V2 24.653

GP 24.01ZAL 34.73 ZAp 99.08 ETS 174.78 ZAE 129.90 ETE 155.43 ZAC 109.73 ETC 235.98 CLP 99.92

DLA 4.22 RAL 124.83 RAD 6567.9 VEL 11.962 PTH 2.13 VHp 3.386 DpA 25.75 RAp 185.22 ECC 1.3573

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH _ INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2365.07 -22.91 51.25 348.46 107.11 13 28 32 1765.1 -20.35 43.51

4747.12 16.72 203./50 346.39 66.81 3 12 37 4147.1 13.44 196.56

2096.32 -24.D1 31.10 348.08 108.36 14 47 23 1496.3 -21.28 23.37

4491.10 17.77 184.18 345.91 63.56 4 28 3 3891.1 14.32 177.09

1868.54 -26.9§ 12.61 346.88 111.87 15 56 22 1268.5 -23.74 4.92

4291.65 20.38 167.59 344.44 62.08 5 28 26 3691.6 16.68 160.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2534.4 8GR 3195.4 $83 1795.3 ST 698.3 9R 540.3 $5 1149.8

RRT -.9049 RRF -.9962 RTF .9069 CRT -.9521CRS .9006 CST -.7301

SGB 4090.9 R23 .1542 R13 -.9843 LSA 1377.6 MSA 450.9 SSA 26.4

981 3997.5 9G2 868.8 THA 128.00 ELI 873.0 EL2 132.1 ALF 142.62

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 222.66 LAp -.79

RC 261_-869 GL -16.46

PLANETOCENTRIC CONIC

C3 21.842 VHL 4.674

LNCH AZMTH LNCH T|ME

90.00 12 58 48

90.00 1 42 7

100.00 14 21 26

lOO.O0 3 2 10

110.00 15 32 40

110.00 4 7 26

FLIGHT TIME 252.00 ARRIVAL DATE SEP 4 1965

LOL 94.26 VL 32.883 GAL

LOP 254.46 VP 21.661 GAP

GP 25.21 ZAL 35.39 ZAp

DISTANCE 542.544 EARTH TO MARS

6.53 AZL 92.32 HCA 160.18 SMA 183.60 ECC ._2780 INC 2.3224 vl 30.282

-4.78 AZp 87.81TAL 36.48 TAp 196.67 RCA 141.77 APO 225.42 V2 24.695

97.25 ETS 175.43 ZAE 127.66 ETE 156.07 ZAC 110.73 ETC 255.97 CLP 98.02

DLA 2.79 RAL 124.40 RAD 6567.9 VEL 11.968 PTH 2.13 VHp 3.412 DpA 27.15 RAp 183.10 ECC 1.3595

L-| TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

2321.95 -22.02 48.40 347.86 108.27 13 37 30 1722.0 -19.32 40.77

4793.11 17.93 206.33 346.48 67.71 3 2 1 4193.1 14.75 199.10

2055.39 -23.11 28.40 347.46 109o51 14 55 42 1_55.4 -20_23 20.78

4534.91 18.98 188.87 346.01 66.47 4 17 45 3934.9 15.64 179.68

1632.46 -26.01 10.23 348.22 113.00 16 3 12 1232.3 -22.67 2.67

4330.60 21.80 169.95 344.59 83.00 5 19 36 3730.6 18.01 162.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1720 TRA-1.8869 TC3-1.6163 BAU .9848 9GT 2773.2 8GR 3344.2 SG3 1756.8 ST 727.3 SR 370.4 SS 1172.8

ROE .0230 RRA 1.5302 RC3 2.9801FAU .44341 RRT -.9190 RRF -.9968 RTF .9208 CRT -.9370 CRS .9245 CST -.7370

FOE-1.3966 FRA-9.8617 FC-17.3734 BSP 14554 988 4344.5 R23 .1499 R13 -.9855 LSA 1422.4 MSA 454.2 SSA 24.3

8DE .1738 BRA 2.4294 8C3 3.3726 FSP 6155 881 4258.8 SG2 858.4 THA 129.21 EL1 910.6 EL2 159.2 ALP 142.35

LAUNCH DATE DEC 28 1964 FLIGHT TIME 254.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CONIC DISTANCE 546.585 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 32.882 GAL 6.50 AZL 92.55 HCA 161.28 SMA 183.58 [CC .22745 INC 2.5520 vl 30.282

RP 222.28 LAp -.82 LOP 253.55 VP 21.708 GAP -§.02 AZP 87.58 TAL 36,32 TAp 197.60 RCA 141.83 APO 225.34 V2 24.737

RC 263.392 GL -18.06 GP 26.49 ZAL 36.16 ZAp 95.48 ETS 176.14 zA[ 125.42 ETE 156.69 ZAC 111.82 ETC 255.94 CLP 96.13

PLANE:TOCENTRIC CONIC

C3 22.031VHL 4.694 OLA 1.21RAL 124.11RAD 6567.9 VEL 11.975 PTH 2.13 VHp 3.446 DpA 28.62 RAp 185.05 ECC 1.3626

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,00 13 9 21 2275.12 -20.99 45.35 347.26 109.45 13 47 16 1675.1 -18.15 37.83

90.00 I 29 16 4844.12 19.21 209.52 346.66 88.79 2 50 0 4244.1 16.16 202.17

100.00 14 31 16 2010.92 -22,08 25.50 346.84 110.70 15 4 48 1410.9 -19.D5 18.00

100.00 2 30 2 4383.54 20.28 189.91 346.21 67.55 4 6 26 3983.5 17.06 182.59

110.00 15 40 48 1793.27 -24.94 7.68 345.55 114.17 16 10 41 1193.3 -21.47 .26

110.00 3 57 O 4373,96 23,12 172.62 344.84 _4.09 5 9 53 3774.0 19.44 165.41

DIFFEflENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT 0ETERMINAT1ON ACCURACY

TOE .1334 TRA-2.017§ TC3-1.7983 BAU 1.0561 SGT 2989.6 9GR 3542.7 $83 1731.§ ST 758.4 8R 624.4 SS 1234.3

ROE .1103 RRA 1.6473 RC3 3.1034 FAU .43603 RRT -.9295 RRF -.9973 RTF .9306 CRT -.9047 CRS .9493 CST -.7274

FOE-1.7373 FRA-9.6354 FC-17.1344 BSP 15382 $GB 4835.6 R23 .1449 R13 -.9868 LSA 1304.1MSA 475.2 SSA 21.3

80E .1731BRA 2.6046 BC3 3.5857 FSP 5904 981 4535.6 SG2 857.2 THA 129.80 EL1 959.6 EL2 210.2 ALF 141.10
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAUNCH DATE DE( PS 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RF 221.09 LAP -.85

RC 264.695 GL -19.83

pLAN[TOCENTR I C CONIC

C3 22.294 VHL 4.T22

LNCH AZ14TH LNCH T|NE

90.00 15 20 58

90.00 I 13 0

100.00 14 42 4

100.00 2 38 56

110.00 13 49 44

110.00 3 45 25

FLIGHT TIN( 256.00 ARRIVAL DATE SEP 8 1965

LOL 94.26 VL 32.802 GAL

LOP 256.65 VP 21.755 GAP

GP 27.88 ZAL 37.0G ZAP

DISTANC[ 350.634 EARTH TO MARS

6.46 AZL 92.81 HCA 162.37 SNA 183.57 ECC .22711 INC 2.6099 Vl 30.262

-3.23 AZP 87.32 TAL 36.14 TAp 198.51 RCA 141.88 APO 225.27 V2 24.775

93.76 ETS 176.90 ZA( 123.18 ET( 157.28 ZAC 113.02 ETC 255.90 CLP 94.25

DLA -.54 RAL 123.76 gAD 8567.9 VEL 11.966 PTH 2.14 VHp 3.491DpA 30.17 RAp 185.10 ECC 1.3649

L-I T|RE INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2223.68 -19.79 42.07 346.68 110.67 13 38 Z 1623.9 -16.80 34.67

4901.10 20.58 213.14 346.93 70.11 2 36 41 4301.1 17.68 205.67

1962.29 -20.88 22.39 346.24 111.91 1_ 14 46 1362.3 -17.70 15.02

4637.91 21.63 193.56 546.52 68.87 3 53 54 4037.9 18.59 185.91

1730.48 -23.72 4.96 344.88 115.37 16 18 55 1150.5 -20.11 357.68

4422.31 24.53 175.69 345.20 65.41 4 39 7 3822.5 21.00 168.32

DIFFERENTIAL _RECTION9

TDE .6830 TRA-2.1374 TC3-1.9736 BAU 1.12?2

ROE .1986RRA 1.7633 RC3 3.2290 FAU .42373

FOE-2.0279 FRA-9.3079 FC-19.4550 BmP 19397

BOE .2155 BRA 2 7676 BE3 3.78_8 FSP 5756• * L

LAUNCH DATE DEC ZS 1964

HELIOCENTRIC CC041C

RL 147.12 LAL -.00 LOL 94.29 VL 32.882 GAL

RP 221.31 LAP -.88 LOP 257.76 VP 21.802 GAP

RC 266.379 GL -21.81 64 s 29.38 ZAL 38.11 ZAp

PLAN(TOCENTNIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT 5215.2 SGR 3752.0 $63 1885.7

R_T -.9385 RRF 0.9978 RTF .9393

SG8 4926.0 923 .1401 913 -.9879

$411 4051.5 SG2 853.7 THA 130.47

FLIGHT TIN( 258.00

ORBIT DETERNINATION ACCURACY

ST 793.8 $R 892.5 SS 1288.6

CRT -.8834 CRS .9668 EST -,7362

LSA 1592.0 NSA 495.2 SSA 18.9

ELI 1022.9 (L2 251.8 ALF 159.41

CS 22.655 Vt4t. 4.760

LNCH AZ14TN LNCH TIME L-I TIME INJ LAT

90.00 13 35 51 2187.37 -18.40

90.00 0 39 4 4963.ZZ 22.01

!00.00 14 54 2 194_._JU _" -19.47

100.00 2 21 33 4699.13 23.10

110.00 13 59 38 1T09.55 -22.32

110.OO S 32 27 4477.23 26.03

DIFFERENTIAL C4JRECT|ON$

TiDE .0221 TRA-2.SO_ TC3-2.1363 BAu 1.2009

ROE .S02O RIA 1.8937 RC3 3.3399 FAU .40891

F0(-2.5249 FRA-9.3543 FC-15.6218 BDP 17459

BOE .3056 BRA 2.9833 2C3 3.9848 FSP SSZR

ARRIVAL DATE SEP 10 1965

EARTH TO MARS

vl 30.282

V2 24.820

CLP 92.$9

DISTANCE 554.691

6.42 AZL 93.10 HCA 163.47 SkiA 183.57 ECC .22678 INC 3.1021

-5.48 AZP 87.03 TAL 35.95 TAp 199.42 RCA 141.94 APO 225.21

92.09 ETS 177.72 ZAE 120.94 ETE 157.85 ZAC 114.34 ETC 255.84

DLA -2.48 RAL 123.40 RAD 6_7.9 VI[L 12.001PTH 2.14 VHP 3.548 DPA 31.81 RAp 185.25 ECC 1.3729

INJ L(:NG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

58.53 346.13 111.91 14 9 58 1567.6 -15.27 31.25

217.30 347.58 71.72 2 21 49 4365.2 19.30 209.67

19.04 343.66 113.14 13 23 51 1308.9 -18.17 11.80

197.33 348.97 70.48 3 39 53 4099.1 20.23 189.71

2.04 344.24 116.59 16 28 2 1103.6 -18.57 354.91

179.23 343.72 67.02 4 47 4 _177.2 22.69 171.67

ORBIT DETERMINATION ACCURACY

3T 953.3 Sit 792.0 SS 1330.8

CRT -.8679 CR$ .9794 CST -.7505

LSA 1999.7 NSA 494.4 $SA 18.S

EL1 1105.9 EL2 293.8 ALF 137.18

MID-COURSE EXECUTION ACCURACY

SGT 5441.1 Srdl 3951.7 SG3 1629.0

RRT -.945811_F -.9981 RTF .9462

SCAR 5224.9 923.1553 913 -.9889

$61 5154.9 SG2 852.2 THA 130.98

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 14T.IZ LAL -.00

RP 221.13 LAp -.gl

RC 267.844 GL -24.02

PLAN[TOCENTRIC CONIC

C3 25.150 VHL 4.611

LNCH A_4TH LNCH TIM(

90.00 13 48 15

90.00 0 41 3

1OO.OO 15 7 25

100.OO Z 4 34

110.OO 13 10 59

110.OO 3 1T 49

FLIGHT TIME 260,00 ARRIVAL DATE SEP 12 tb5

LOt. 94.26 VL 32.882 GAL

LOP 258.86 VP 21.850 GAP

GP 31.01 ZAL 39.34 ZAp

DISTANCE 558.757 EARTH TO MARS

6.38 AZL 93.44 HCA 164.57 SNA 163.58 ECC .22646 IN_3.4360 vl 30.282

-5.70 AZP 96.69 TAL 35.74 TAp 200.31 RCA 142.01 APO 225. IG y2 24.862

90.48 ITS 178.61 ZAE 118.71 (T( 158.40 ZAC 115.78 [TC 255.75 CLP 90.54

OLA -4.64 RAL 122.94 RAD 6567.9 V(L 12.022 PTH 2.15 VHp 3.620 DPA 33.54 RAp 185.54 ECC 1.3810

L-I TIM( INJ LAT INJ LONG IRJ 97 ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2105.29 -16.78 34.68 345.63 113.15 14 23 20 1505.3 -13.50 27.55

5038.01 23.46 222.13 347.99 73.70 2 5 1 4438.0 21.02 214.$2

1649.93 °17.85 15.41 545.13 114.38 15 38 15 1249.9 -24.41 8.30

4799.61 24.60 201.94 347.62 72.46 3 24 3 4168.6 21.97 194.15

1651.94 -20.72 358.89 343.65 117.82 18 38 11 1051.9 -16.83 351.92

4539.36 27.61 183.37 346.43 69.00 4 33 28 5939.4 24.51 175.57

DIFFERENTIAL CORRECTIONS

TDE -.0517 TWA-2.4383 TC3-2.2822 BAU 1.2776

ROE .4245 ImA 2.0403 Re3 3.4399 FAU .39108

FDE-2.6131 FRA-9.1060 FC-14.6230 09P 18371

BOE .4278 BRA 3.1947 BC3 4.1281 FSP 5294

NIO-COURS£ EXECUTION ACCURACY

SGT 3967.9 SGR 4141.8 SG3 1560.3

RRT -.9319 RRF -.9984 RTF .9519

SG8 5532.4 923 .1307 RI3 -.9899

SGI 5466.4 SG2 852.0 THA 131.35

LAUNCH DATE DEC 26 1964 FLIGHT TIME 282.00

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RF 220.73 LAP -.94

RC 289.292 GL -26.50

PLAN(TOCENTRIC CONIC

CS 25.823 Vi4L 4.981

LNCH AZNTH LNCM TIN[

90.00 14 4 34

90.00 0 20 25

1OO.OO 15 22 $2

100.00 1 43 8

110.OO 16 23 3

110.OO 3 1 6

DISTANCE 592.831

LOL 94.29 VL 32.883 GAL 6.33 AZL, 93.62 HCA 165.68 SMA 183.59 ECC .22616

LOP 259.97 VP* 21.898 GAP -5.92 AZP 86.30 TAL 35.52 TAP 201.20 RCA 142.07

GP 32.90 ZAL 40.77 ZAP 88.96 ETS 179.36 zAE 116.49 ETE 158.93 ZAC 117.39

DLA -7.07 RAL 122.40 RAO 6566.0 V(L 12.050 PTH 2.15 VHp S.710 DpA 35.38

L-| TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIN[ PO CST TIM

2035.85 -14.87 30.47 345.22 114.38 14 38 30 1435.8

5121.50 24.96 227.80 348.84 76.17 1 45 46 4521.5

1784.34 -15.R6 11.45 344.70 115.61 13 52 16 1164.3

4848.24 26.13 _t07.37 348.51 74.93 3 3 56 4248.2

1594.86 -18.88 355.50 343.12 119.05 16 49 38 994.9

4610.48 29.25 188.25 347.44 71.47 4 17 57 4010.5

DIFFERENTIAL C_RRECTIONS

TOE -.1425 TNA-2.9250 TC3-2.4074 BAt) 1.3591

ROE .5T07 RRA 2.2049 RE3 3.3229 FAU .3707G

F0[-2.9030 FRA-8.6283 FC-13.4722 894P 19669

60E .5882 BRA 3.4281 BC3 4.2669 FSP 5006

ORBIT DETERMINATION ACCURACY

ST 885.7 SR 894.5 SS 1417.2

CRT -.8608 CRS .9876 CST -.7715

LSA 1828.0 NSA 501.3 SSA 14.4

ELI 1214.2 EL2 332.1 ALF 154.67

ARRIVAL oATE SEP 14 1965

EARTH TO MARS

INC 3.8211 vl 30.282

APO 225.12 V2 24.903

ETC 235.GE CLP 88.77

gAp 185.09 ECC 1.3921

INJ 2 LAT INJ 2 LONG

-11.45 23.46

22.81 219.79

-12.39 4.49

23.80 199.34

-14.85 346.69

26.44 180.19

ORBIT DETERMINATION ACCURACY

ST 949.0 S4t 1035.1 SS 1489.2

CRT -.6633 CRS .9928 CST -.7975

LSA 1983.4 NSA 505.7 SSA 12.4

EL1 1355.9 EL2 365.6 ALF 132.12

MID-COURSE EXECUTION ACCURACY

SGT 3897.6 SGR 4367.8 SG.3 1480.5

RRT -.95?0 RRF -.9987 RTF .9568

SG8 585A.0 R23 .1259 R13 -.9907

SGI 5791.5 $62 852.8 THA 131.60
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE DEC 26 1964 FLIGHT TIN( 264.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC C(_tlC

RL 147.12 LAL -.DO LOL 94.28 VL

RP 220.37 LAp -.97 LOP 261.09 VP

RC Z70.721 GL -29.30 GP 34.75 ZAL

PLANETOCENTRIC CONIC

CS 24.751 VHL 4.975

LNCH AZNTH LNCH TIME

90.00 14 23 22

90.00 23 52 26

100.00 15 39 54

100.00 1 22 34

110.00 16 37 10

110.00 2 41 48

DIFFERENTIAL COItRECTIONS

TOE -.2496 TRA-2.8052 TC3-2.4994 BAU 1.4434

ROE .7437 RRA 2.3904 RC3 3.5748 FAU .34706

FOE-3.1644 FRA-8.A791 FC-12.1394 BSF 20866

BOE .7845 BRA 3.6840 BC3 4.3619 FSP 4691

DISTANCE 566.912 EARTH TO MARS

32.684 GAL 6.29 AZL 94.27 HCA 168.79 SMA 183.81ECC .22586 INC 4.2712 VI 50.282

21.947 GAP -6.13 AZP 85.84 TAL 35.28 TAp 202.07 RCA 142.14 APO 2Z§.O9 VZ 24.945

42.46 ZAP 67.54 ETS 180.60 ZAE 114.28 ETE 159.44 ZAC 119.17 ETC 255.45 CLP 87.01

OLA -9.79 RAL 121.75 RAD 6568.0 VEL 12.088 PTH 2.16 VHP 3.823 DpA 37.34 RAp 188.83 ECC 1.4073

L-I TIME [NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM [NJ Z LAT ]NJ 2 LONG

1957.$1 -12.62 25.83 344.97 115.56 14 56 0 1357.6 -9.08 18.94

5218.46 26.36 234.55 349.98 79.27 25 19 27 4618.5 24.62 226.32

1710.74 -13.75 7.$1 344.40 116.81 16 8 24 1110.7 -10.04 .28

4940.55 27.80 213.83 349.70 78.03 2 44 54 4340.6 25.67 206.56

1531.37 -16.73 351.62 342.72 120.26 17 2 42 931.4 -12.38 345.16

4692.69 30.89 194.09 346.78 74.57 3 59 59 4092.7 28.46 185.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4123.1 SGR 4603.2 SG3 1386.1 ST 1026.7 SR 1203.1 SS 1558.0

RRT -.9612 RRF -.9989 RTF .9608 CRT -.8726 CRS .9959 CST -.8252

S_ 6179.8 R23 .1215 R13 -.9916 LSA 2161.0 NSA 508.7 SSA 10.6

SG1 6120.4 862 854.9 THA 131.72 ELI 1531.8 EL2 393.9 ALF 129.83

LAUNCH DATE DEC 26 1964 FLIGHT TIME 266.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC CCNIC

RL 147.12 LAL -.00

RP 220.00 LAP -1.01

RC 272.134 GL -32.45

PLAklETOCENTRIC CONIC

C3 26.034 VHL 5.102

LNCH AZMTN LNCH T|N[

90.00 14 45 33

90.00 23 23 54

100.00 16 0 15

100.00 0 55 49

110.00 16 53 32

110.00 2 19 E

DIFFERENTIAL CORRECTIONS

TOE -.3774 TRA-2.9993 TC3-2.SSZ6 BAu 1.5339

ROE .9548 RRA 2.6084 RC5 3.$928 FAU .32084

FD(-3.3987 FRA-8.0699 FC-10.6827 BP 22022

BDE 1.0265 9RA 3.9741 6C3 4.4071FSP 4314

DISTANCE 571.002

LOL 94.26 VL 32.888 GAL 6.24 AZL 94.80 HCA 167.90 SNA

LOP 262.21 VP 21.996 GAP -6.33 AZP 85.30 TAL 35.04 TAp

GP 38.90 ZAL 44.43 ZAP 86.24 ST8 181.71 zAE 112.10 ETE

EARTH TO MARS

183.64 ECC ,22558 INC 4.8040 vl 50.282

202.94 RCA 142.21 APO 225.07 V2 24.986

159.95 ZAC 121.14 ETC 255.23 CLP 85.30

OLA -12.84 RAL 120.95 RAD 6368.1 '_EL 12.141PTH 2.18 VHP 3.963 OPA 39.43 RAp 187.52 ECC 1.4284

L-I TIME INJ LAT INJ LCNG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

181M1.07 -9.93 20.62 344.94 116.65 15 16 41 1268.1 -6.28 13.85

5332.92 27.55 242.71 351.46 83.20 24 52 47 4732.9 26.32 234.26

1627.07 -11.13 2.28 344.32 117.92 16 27 22 1027.1 -7.31 353.57

5049.16 28.88 221.65 351.28 81.93 2 19 58 4449.2 27.47 213.13

1460.19 -14.24 347.80 342.50 121.41 17 17 32 860.2 -9.96 341.29

4788.80 32.41 201.17 350.55 78.50 3 38 51 4188.8 30.49 192.48

MID-COURSE ExECnUTION ACCURAEY ORBIT DETERNINATI(_I ACCURACY

$8T 4348.3 W 4859,5 9G3 1279.6 ST 1122.1 Sit 1404.8 8S 1622.9

RRT -.9449 RRF -.9991RTF .9641 CRT -.8860 CRS .9976 C$T -.8524

$G.B 6519.6 R23 .1170 R13 -.9922 LSA 2367.5 MSA 311.1SSA 9.0

_1 8462.8 862 858.8 THA 131.69 EL1 1748.7 EL2 41T.9 ALF 127.83

LAUNCH DATE DEC 28 1964 FLIGHT TIME 268.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.DO LOt. 94.28 VL 32.887 GAL

RP 219.82 LAP -1.04 LOP 263.33 VP 28.043 GAP -6.$3 AZP 84.65 TAL 34.78 TAp

RC 273.329 GL -36.02 GP 39.27 ZAL 46.74 ZAP 83.09 ETS 182.89 ZAE 109.95 ETE

PLANETOCENTR|C CONIC

C3 27.638 VHL 3.276 OLA -16.26 flAL 119.95 flAO 6368.1VEL 12.213 PTH 2.19 VHp

DISTANCE §75.099 EARTH TO MARS

6.19 AZL 95.45 HCA I29.02 SMA 183.67 ECC .22531 INC 5.4435 vl 30.262

203.80 RCA 142.29 APO 226,OS V2 25.027

160.44 ZAC 123.34 ETC 254.02 CLP 83.85

TDE -.5256 TRA-3.2tE5 TC3-2.5523 BAU 1.8289

ROE 1.2088 RRA Z.8637 RC3 3.5558 FAU .29066

F0(-3.5735 FRA-T.§737 FC3-9.0397 RSP 23290

60E 1.3182 BRA 4.3036 8C3 4.3770 FSP 3903

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH

90.00 15 12 39 1782.98 -6.67 14.63 343.31 117.$8

90.00 22 48 51 3471.27 28.26 262.77 353.30 68.18

100.00 16 24 33 1529.94 -7.98 366.79 344.60 I18.90

100.00 0 23 13 5179.53 29.73 231.24 353.23 86.92

110.00 17 12 55 1379.46 -11.33 343.35 342.58 122.47

110.00 1 51 42 4902.79 33.63 209.84 352.85 83.49

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

SGT 4669.4 8GR 5128.2 SG3 1157.6

RRT -.9678 RRF -.9992 RTF .9667

SG8 6861.9 R23 .1129 R13 -.9928

$411 6807.3 SG2 864.0 THA 131.53

4.143 OPA 41.63 RAp 188.70 ECC 1.4581

INJ TIME PO CST TIN INJ 2 LAT I_J 2 LONG

15 42 2 1163.0 -2.92 7.95

24 20 2 4871.3 27.71 244.15

16 30 22 929.9 -4.06 350.19

I 49 34 4579.5 29.00 222.51

17 35 34 779.3 -6.97 336.98

3 13 25 4302.8 32.37 200.83

ORBIT DETERMINATION ACCURACY

ST 1233.4 SR 1637.3 SS 1670.2

CRT -.9004 CRS .9986 CST -.8765

LSA 2593.8 NSA 513.7 SSA 7.6

EL1 2002.4 EL2 438.7 ALF 126.16

LAUNCH DATE DEC 26 1964 FLIGHT TIME 270.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CCNIC DISTANCE S79.LR02

RL 147.12 LAL -.00 LOt. 94.26 VL 32.890 GAL 6.14 AZL 96.23 HCA 170.13 SMA

RP 219.25 LAP -1.07 LOP 284.45 VP 22.093 6AP -6.73 AZP 83.86 TAL 34.51 TAp

RC 274.906 GL -40.06 GP 41.88 ZAL 49.43 ZAP 84.11 ET8 184.14 ZN[ 107.84 ETE

PLANETOCENTRIC _IC

C3 30.423 VHL 5.316 OLA -20.13 RAL 118.69 RAD 6668.2 VEL 12.321 PTH 2.22 VHP

LNCH AZNTH LNCM TIM( L-I TIME INJ LAT

90.00 15 47 33 1633.47 -2.54

90.00 22 3 35 5645.25 27.98

100.00 16 56 14 1412.85 -4.08

100.00 23 37 54 5341.11 29.73

110.00 17 36 43 1286.01 -7.87

110.00 1 17 51 5040.71 34.18

DIFFERENTIAL CCRR(CTIONS

TOE -.7053 TRA-3.4605 TC3-2.4997 6AU 1.7373

ROE 1.5274 RRA 3.1792 RC3 3.4632 FAU .23820

FOE-3.6641 FRA-7. 0090 FC3-7.3470 BSP 24339

BDE 1.6823 BRA 4.6992 8C3 4.2711FSP 3411

EARTH TO MARS

183.71ECC .22503 INC 6.2322 vl 30.282

204.64 RCA 142.37 APO 225.05 V2 25.067

160.91 ZAC 123.79 ETC 254.52 CLP 82.07

4.378 OPA 44.03 RAP 190.26 ECC 1.5007

INJ 1.ONG INJ RT ASC |NJ AZMTH INJ TZME PO CST TIM INJ 2 LAT INJ 2 LONG

7.35 346.32 118.21 16 15 6 1033P3 1.25 .72

265.47 355.39 94.54 23 37 40 5043.3 28.32 256.82

350.28 345.47 119.64 17 19 47 812.8 -.10 543.75

243.24 355.52 93.23 25 S 55 4741.I 29.86 234.43

338.33 343.13 123.37 17 58 9 686.0 -3.43 332.06

220.56 355.66 89.81 2 41 51 4440.7 33.78 211.34

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 4773.0 $GR 5430.2 SG3 1024.0 ST 1364.g 8R 1908.9 SS 1696.5

RRT -.9706 RRF -.9993 RTF .9691 CRT -.9150 CRS .9992 CST -.8978

SGB 7231.0 R23 .1088 R13 -.g934 LSA 2849.3 MSA 516.1-55A 6,3

SGI 7178.3 SG2 870.0 THA 131.22 ELI 2301.8 EL2 456.7 ALF 124.76

2490



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 25 I96A

MELIOCENYRIC CONIC

RL 147.12LAL -.Q0

RP 218.89 LAP -1.10

RC 276.266 GL -44.63

PLAN[TOCENTRIC CONIC

C3 34.251VHL 5.852

LNCH AZNTH LNCH TIME

RO.OO 16 40 13

90.00 20 58 16

100.O0 17 40 27

100.00 22 40 43

110.00 18 7 42

110.00 O 33 53

FLIGHT TIM( 272.00

DISTANCE 583.310

LOL 94.26 VL 32.892 GAL 6.09 AZL 97.22 HEA 171.25 SMA 185.75 ECC

LOP 265.58 VP 22.145 GAP -6.92 AZP 82.86 TAL 34.23 TAp 205.48 RCA

GP 44.75 ZAL 52.56 ZAp 83.34 (75 165.43 ZA( 105.79 ET( 161.35 ZAC

DLA -24.48 RAL 117.07 RA0 6568.4 VI[L 12.473 PT_- 2.26 VHP 4.666 DpA

L-I T[14[ INJ LAT INJ LONG [NJ RT ASC INJ AZMTH [NJ TINI[

1453.16 3.27 357.29 348.63 118.14 17 4 26

5863.19 25.50 282.37 357.11 102.74 22 36 21

1258.73 1.14 341.62 J47.44 119.87 18 I 26

5554.87 27.89 258.83 357.68 101.22 24 13 18

1173.25 -3.61 332.36 344.46 124.02 18 27 16

5213.11 33.41 233.94 358.74 97.68 2 0 46

DIFFERENTIAL C_RR(CTION8

TOE -.89R8 TRA-3.T3GG TC3-2.3635 BAU 1.8496

ROE 1.9070 RNA 3.5565 RC3 3.2736 FAU .22146

FOE-3.6542 FRA_6.3123 FC3-3.5977 BP 23767

BOG 2.1082 RRA 5.1586 BC3 4.0392 FSP 2919

LAUNCH DATE DEC 26 1964

MID-COURSE EXECUTION ACCURACY

SGT 4958.1SGR 5729.0 $4;3 871.9

RRT -.9726 _ -.9994 RTF .9707

7576.5 R23 .1056 R13 -.9938

SG1 7525.5 SG2 877.7 THA 130.76

FLIGHT TIM( 304.00

HELIOCENTRIC COliC DISTANCE 650.839

RL 147.12 LAL -.DO LOL 94.26 VL 32.969 GAL 4.87 AZL 81.27 HCA 190.02 SNA 185.04 ECC

ARRIVAL DATE SEP 24 1965

EARTH TO MARS

.22480 INC 7.2219 vl 50.282

142.44 APO 225.08 V2 25.L0)

128.50 [TC 253.98 CLP 80.60

46.55 RAp 192.29 ECC 1.5837

PO CST TIN INJ 2 LAT INJ 2 LONG

853.2 7.01 350.60

5285.2 27.01 274.22

658.7 5.11 335.28

4954.9 29.15 250.28

573.3 .R8 326.18

4613.1 34.11 224.77

ORBIT DETERMINATION ACCURACY

ST 1495.0 SR 2194.5 88 1668.6

CRT -.9254 CRS .9994 CST -.9122

LSA 3092.4 NSA 522.0 $SA 5.5

EL1 2612.4 EL2 475.9 ALF 123.49

ARRIVAL DATE OCT 26 1965

EARTH TO MARS

.22111 INC 8.7343 vl 30.282

RP 213.46 LAp -1.31 LOP 284.16 VP 22.939 GAP -9.26 AZP 98.60 TAL 27.43 TAp 217.45 RCA 144.13 APO 225.96 V2 25.714

RC 295.805 GL 54.14 GP -36.44 ZAL 62.23 ZAP 66.21 ET3 158.59 ZA( 86.24 ETE 177.32 ZAC 46.73 ETC 253.53 CLP 59.01

PLAN(TOCENTRIC C(_41C

C3 37. R87 VHL 6.155 DLA 66.61 RAL _.43 RA_D 6568.3 V(L 12.620 PTH 2.29 VHP 4.776 DPA -26.97 RAp 149.10 ECC 1.6235

LNCH AZNTH INCH TIM( b-I Till[ INJ LAT INJ LONG INJ RT A$C INJ AZHTN INJ TIRE PO CST TIN INJ Z LAT INJ 2 LONG

10.33 9 9 18 4277.04 -54.91 243.49 133.59 15.94 10 20 35 3677.0 -62.53 239.16

10.33 0 4 20 4912.89 -12.52 251.96 8.09 9.30 1 26 12 4312.9 -20.41 251.00

20.33 7 44 32 4331.34 -46.39 231.46 100.61 26.43 8 37 3 3751.3 -53.62 225.08

20.33 2 9 12 4804.14 017.97 243.44 30.42 18.76 3 _ 16 4204.1 -25.52 241.01

26.80 5 10 54 4559.53 -51.17 8&1.77 63.28 27.64 6 26 53 3959.5 -38.17 227.47

153.20 15 21 20 26_.62 -31.16 85.95 63.26 27.64 16 8 30 2229.8 -38.16 81.66

DIFFERENTIAL C_RR(CTION6 MID-COURSE (_rCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 7.9698 TRA -.4943 TC3-3.6RBD BAU 2.2728 SGT 8911.0 SGR 4261.9 $63 746.3 ST 7428.1 SIR 3258.8 SS 2542.6

ROE 3.4907 RRA .1145 RC3-2.2223 ;AU .21392 RRT .9737 RRF .9969 RTF .9570 CRT .9974 CRS -.9999 CST -.9965

FDE 6.6092 FRA .3138 FC3-4.8681 BSP 33R25 SGB 9877.8 R23 .2452 fl13 .9681 LSA 8496.2 NSA 276.1 SSA 6.1

BOG 8.7039 BRA .5074 BC3 4.4870 FSP 2785 $4;1 9838.5 SG2 879.9 THA 25.19 EL1 6108.7 ELI 214.1 ALF 25.65

LAUNCH DATE DEC 28 1964 FLIGHT TIRE 306.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 213.16 LAP -1.53

RC 296.904 GL 51.43

PLANETOCENTRIC CONIC

C3 33.817 VHL 5.798

LNCH AZMTH LNCH TIME

29.90 5 7 50

150.10 15 4 4

29.90 5 7 50

150.10 15 4 4

29.90 5 7 50

150.10 15 4 4

OISTANCE 655.095 EARTH TO MARS

LOt. 94.26 VL 32.975 GAL 4.78 AZL 82.07 HCA 191.20 SNA 185.15 ECC .22100 INC 7.9293 vl 50.282

LOP 285.35 vP 22.987 GAP -9.56 AZP 97.78 TAL 26.93 TAp 218.13 RCA 144.23 APO 226.07 v2 25.748

GP -35.39 ZAL 60.92 ZAP 64.08 ETS 158.92 Z/q[ 86.74 ETE 176.50 ZAC 49.62 ETC 254.31CLP 57.58

DLA 63.97 RAL 165.88 RAD 6568.3 VEL 12.449 PTH 2.25 VHp 4.602 DpA -24.15 RAp 150.39 ECC 1.5532

L-I TIIIE INJ LAT INJ LONG ]NJ RT A$C INJ A2NTH 1NJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

4518.38 -32.21 227.41 57.98 31.24 6 25 8 3918.4 -38.94 222.50

2810.55 -32.20 85.06 57.97 31.23 15 58 55 2210.6 -36.93 80.15

4518.36 -32.21 227.41 57.98 31.24 6 23 8 3918.4 -38.94 222.50

2810.55 -32.20 65.06 57.97 31.23 15 50 55 2210.6 -38.93 60.15

4516.36 -32.21 227.41 57.96 31.24 6 23 8 3918.4 -38.g4 222.50

2810.55 -32.20 85.06 57.97 31.23 15 50 55 2210.6 -38.93 80.15

DIFFERENTIAL CORRECTIONS RID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 7.4307 TRA -.6926 TC3-4.4374 BAU 2.2380 _T 9101.1 $GR 3935.3 SG3 826.4 ST 7359.5 SR 2935.8 SS 2831.7

ROE 2.9697 RRA .0345 RC3-2.2600 FAU .23103 RRT .9748 RRF .9968 RTF .9593 CRT .9974 CRS-I.0DO0 CST -.9967

FOE 6.6942 FRA .1612 FC3-5.9498 9SP 33820 _ 9915.5 R23 .2432 R13 .9683 LSA 8344.9 HSA 263.7 SSA 7.1

BOG 8.0022 BRA .6934 RC3 4.9797 FSP 3020 SG1 9862.5 $62 608.2 THA 23.02 EL1 7921.1 EL2 195.6 ALF 21.71

LAUNCH DATE DEC 26 1964 FLIGHT TIM( 308.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC DISTANCE 659.361 EARTH TO MARS

RL 147.12 LAL *.00 LOL 94.26 VL 32.992 GAL 4.69 AZL 82.73 HCA 192.39 Sl4A 185.26 ECC .22088 INC 7.2749 Vl 30.282

RP 212.67 LAp -1.56 LOP 286.55 VP 23.034 GAP -9.49 AZP 97.11 TAL 26.42 TAp 218.80 RCA 144.34 APO 226.19 V2 25.762

RC 297. 989 GL 49.04 rrp -32.66 ZA4. 59.6? ZAP 62.12 [T$ 159.32 ZAE 85.26 ETE 175.84 ZAC 52.24 ETC 254.91 CLP 56.28

PLAN[TOCENTRIC CONIC

C5 30.366 VHL 5.512 DLA 61.58 RAL 164.14 RA0 6566.2 VI[L 12.319 PTH 2.22 VHp 4.479 DpA -21.63 RAP 151.54 ECC 1.5001

LNCH AZNTH LNCH TIM( L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

32.73 5 7 38 4481.53 -32.88 223.30 53.67 34.52 6 22 20 3881.5 -39.33 217.87

147.27 14 50 19 2796.55 -32.87 84.26 53.66 34.52 15 36 56 2196.6 -39.53 78.85

52.73 5 7 38 4481.53 -32.88 223.30 53.67 34.52 6 22 20 3861.5 -39.33 217.07

147.27 14 50 19 2796.55 -32.87 84.26 53.66 34.52 15 36 56 2196.6 -39_33 78.83

32.7_ 5 7 38 4481.53 -32.88 223.30 53.67 34.52 6 22 20 3881.5 -39.33 217.87

147.27 14 50 19 2796.55 -32.87 84.26 53.66 34.52 15 36 56 2196.6 -39.53 78.83

DIFFERENTIAL CCRRECTION$ RIO-COURSE EX[CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE 6.9986 TRA -.6436 TC3-4.9590 BAu 2.2136 SGT 9294.6 _ 3635.6 SG3 889.4 ST 7297.4 SR 2649.0 SS 2671.0

RDE 2.5476 RRA -.0121 RC3-2.2595 FAu .24320 RRT .9756 RRF .9966 RTF .9606 CRT .9973 CR9-1.0000 CST -.9968

F0E 8.6372 FRA .0352 FC$-6.9292 BSP 34040 _ 9971.0 R23 .2426 R13 .9680 LSA 8206.0 MSA 255.8 SSA 8.1

BO( 7.4480 6RA .8436 BC3 5.4495 FSP 3214 SG1 9R43.1 $62 745.8 THA 21.03 EL1 7761.2 EL2 181.7 ALF 19.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 19643

LAUNCH OAT[ DEC 26 1864 FLIGHT TIME 310.00 ARRIVAL DATE NOV 1 1965

HEL|O¢EMTRIC CONIC DISTANCE 683.638 EARTH TO MARS

RL 147.12 LAL -.00 L04. 94.26 VL 32.989 GAL 4.80 AZL 63.27 MCA 193.58 9MA 185.38 ECC .2"L_)T8 JMC 6.7318 vl 30.282

RP 212.57 LAP -1.58 LOP 287.75 VP 23.081 GAP -9,60 AZP 96.55 TAL 25;89 TAp 219.47 RCA 144.45 AFO 226.31 V2 25.615

RC 299.061GL 46.91GP -30.22 ZAL sg.o5 ZAP 60.30 (TS !39.;S ZAE 83.79 ET( 175.32 ZAC 54.59 ETC 255.37 CLP 55.01

PLANETOCEMTRIC CONIC

C3 27.860 VHL 5.278 OLA 59.40 RAt. 182.94 RAD 8568.1VEL 12.216 PTH 2.20 VHP 4.394 OpA -19.40 RAp 152.59 ECC 1.4585

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IN$ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

35.33 5 9 23 4447.99 -33.27 211.46 50.12 37.51 6 23 31 3848.0 -39.46 213.57

144.67 14 39 2 2786.60 -33.26 83.58 50.10 37.50 15 25 28 2186.7 -30.45 77.69

35.33 5 9 23 4447.99 -33.2T 219.46 50.12 37.51 8 23 31 3848.0 -39.46 213.57

144.67 14 39 2 2786.68 03_.26 83.58 50.10 37.50 15 25 28 2186.7 -39.45 77.69

35.33 5 S 23 4447.99 -33.27 219.46 50.12 37.51 6 23 31 3848.0 -39.46 213.57

144.67 14 39 2 2786.68 -33.26 83.58 50.10 37.50 15 25 28 2186.7 -39.4§ 77.69

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 6.6399 TRA -.9673 TC3-5.47§7 9AU 2.2028 SGT 9486.7 SGR 3362,5 $G3 937.3 ST 7236.2 SR 2395.$ 83 2673.4

ROE 2.2057 RRA -.0396 RC3-2.2350 FAU .25165 RflT .9761 RRF .9962 RTF .9614 CRT .9972 CRS-I.0000 CST -.9968

FOE 6.4829 FRA -.0681 FC3-7.8197 BSP 34245 86810046.1 R23 .2JiZSR_S .9675 LSA 8073.8 HSA 230.7 SSA 9.1

90E 6.9967 9RA .9681 BC3 5.9143 FSP 3353 SGl10022.3 SG2 690.7 THA lg.22 EL1 7620.5 EL2 171.0 ALF 18.28

LAUNCH DATE DEC 26 1964 FLIGHT TIME $12.00 ARRIVAL DATE NOV 3 1965

HELIOITJ[NTRIC CC_IIC DISTANCE 667.920 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.28 VL 32.995 GAL 4.50 AZI. 89.73 HCA 194.77 SNA 165.50 (CC .22068 IN( 6.2759 V1 30.282

tip 212.29 LAP -1.60 LOP 288.95 VP 23.127 GAP -9.71 AZP 96.07 TAL 25.35 TAP 220.12 RCA 144.56 APO 226.43 V2 25.847

RC 300.120 GL 45.01 GIP -28.05 ZAL 58.43 ZAP 58.61 ETS 160.21 zAE 82.35 ET( 174.91 ZAC 56.71 ETC 255.74 CLP 53.89

PLANETOCENTRIC CONIC

C3 25.891 VHL 5.082 DLA 37.41 RAL 162.14 RAD 6568.0 VEL 12.193 pTH 2.17 VHP 4.$38 OPA -17.43 RAP 153.35 ECC 1.4251

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=(3 CST TIM INJ 2 LAT INJ 2 LONG

37.72 5 12 25 4417.18 -33.46 215.86 47.16 40.21 6 26 2 3817.2 -Sg.sg 209.61

142.28 14 29 $8 2779.94 -33.45 83.01 47.15 40.20 15 15 56 217g_9 -39.38 76.76

37.72 3 12 25 4417.16 -33.46 215.86 47.16 40.21 6 26 2 3817.2 -39.$9 209.61

142.28 14 29 36 2779.94 -33.45 83.01 47.15 40.20 15 15 56 2179.9 -$9.$8 76.76

37.72 5 12 26 4417.18 -33.48 215.86 47.16 40.21 6 26 2 3817.2 -39.39 209.61

142.28 14 29 36 2779.94 -33.45 83.01 47.15 40.20 15 15 56 2179.9 -$9.$8 76.76

DIFFERENTIAL CI=RR_CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 6.$418 TRA-l.0640 TC3-$.9811 9AU 2.1998 SGT 9645.5 SGR S119.7 SGS 972.2 ST 7182.9 9R 2173.7 SS 2650.6

ROE 1.9271 RRA -.0531 RC3-Z.1917 FAU .25688 RRT .9764 RRF .9956 RTF .9619 CRT .9970 CRS-I.0000 CST -.9967

FOE 6.2685 FRA -.1438 FC3-8.6095 OAF 34551 S6810135.7 R23 .2418 RI3 .9669 LSA 7955.1 MSA 247.0 SSA 10.2

BO( 6.6282 9RA 1.0653 BCS 6.3701 FSP 3451 S6110118.$ SG2 641.6 THA 17.57 EL1 7502.8 EL2 162.1 ALF 16.80

LAUNCH DATE CEC 26 1964 FLIGHT TIME 314.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE 672.212 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.002 GAL 4.41AZL 84.12 HCA 195.97 SMA 185.62 ECC .22059 INC 5.8821 vl 30.282

RP 212.01 LAp -1.62 LOP 2g0.16 vp 23.173 GAP -g.81 A2P 95.66 TAL 24.79 TAF 220.76 RCA 144.67 Apo 226.57 V2 25.879

RC 301.167 GL 43.32 GP -26.|0 ZAL 57.99 ZAP 57.04 ET8 160.66 ZA( 60.93 ET( 174.58 ZAC 58.62 ETC 256.02 CLP 52.71

PLAN(7OCENTRIC CONIC

C3 24.161 VHL 4.915 OLA 55.59 RAL 161.63 RAD 6568.0 VEL 12.064 PTH 2.16 VHp 4.303 DpA -15.68 RAF 154.45 ECC 1.3976

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

39.94 5 16 26 4368.46 -33.50 212.50 44.69 42.67 6 29 35 3788.5 -39.19 205.93

140.06 14 21 33 2775.75 -33.48 82.57 44.67 42.66 15 7 49 2175.8 -39.18 76.00

39.94 5 _6 26 4388.46 -33.50 212.50 44.69 42.67 6 29 35 3788.5 -39.19 205.93

140.06 14 21 33 2775.75 -33.49 82.57 44.67 42.66 15 7 49 2175.8 -39.18 76.00

39.94 5 16 26 4388.46 -33.50 212.50 44.69 42.67 6 29 35 3788.5 -39.19 205.93

140.06 14 21 33 2775.75 -33.49 82.57 44.67 42.66 15 7 49 2175.8 -$9.18 76.00

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 6.0866 TRA-1.1422 TC3-6.4819 SAU 2.2047 SGT 9823.2 SGR 2888.0 SG3 996.4 ST 7132.7 SR 1978.3 SS 2607.1

ROE 1.6960 RRA -.0586 RC3-2.1379 FAU .25978 RRT .9766 RRF .9949 RTF .9621 CRT .9967 CRS-I.0000 CST -.9966

FOE 6.0107 FRA -.2000 FC3-9.$085 6SP $4843 S6810238.9 R23 .2406 R13 .9663 LSA 7843.9 MSA 243.5 SSA 11.3

90E 6.3187 8RA 1.1437 BC3 6.8254 FSAP 3500 S611022i.5 SG2 597.4 THA 16.08 EL1 7400.3 ELZ 154.4 ALF 15.46

LAUNCH DATE OEC 26 lg64 FLIGHT TIM( 316.00 ARRIVAL OATE NOV 7 1965

HELIOCENTRIC CONIC DISTANCE 676.513 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL $3.010 GAb 4.31 AZL 84.46 HCA 197.18 SMA 185.74 (CC .22052 INC 5.5431 vl 30.262

RP 211.79 LAp -1.69 LOP 291.36 VP 23.218 GAP -9.91 AZP 95.30 TAL 24.22 TAp 221.40 RCA 144.78 Apo 226.70 V2 25.911

RC 302.203 GL 41.80 GP -24.36 ZAL 57.70 ZAP 53.56 ETS 161.11 ZkE 79.54 ETE 174.31 ZAC 60.34 ETC 256.25 CLP 51.63

PLANETOCENTRIC CONIC

C3 22.760 VHL 4.77t DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

42.00 5 21 13 4361.40 -33.43

138.00 14 14 37 2773.62 -33.42

42.00 5 21 13 4361.40 -33.43

138.00 14 14 37 2773.62 -33.42

42.00 5 21 13 4361.40 -33.43

198.00 14 14 37 2773.62 -39.42

DIFFERENTIAL CORRECTIONS

TOE 5.8742 TRA-1.1959 TC3-6.9661 OAU 2.2113

ROE 1.5062 RRA -.0549 RC3-2.0714 FAU .26011

FOE 5.7419 FRA -.2213 FC3-9.8942 BSP 353S4

80E 6.0642 BRA 1.1972 BC3 7.2675 FSP 3541

53.gl RAL 181.36 RAD 6567.9 VEL 12.006 pTH 2.14 VHP 4.284 DpA -14.14 RAP 155.29 ECC 1.3746

INJ LONG INJ RT ASC INJ AZMTH rNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

209.34 42.61 44.90 6 33 54 3761.4 -$8.89 202.50

82.24 42.59 44.89 15 0 50 2173.6 -38.88 75.41

209.34 42.61 44.90 6 33 54 3761.4 -38.89 202.50

82.24 42.59 44.89 15 0 50 2173.6 -38.88 75.41

209.34 42.61 44.90 6 33 54 3761.4 -$8.89 202.50

82.24 42.59 44.89 15 _'50 2173.6 -38.88 75.41

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9g94.7 SGR 2681.5 SG3 1010.8 ST 7095.5 SR 1810.2 SS 2555.1

RRT .9765 RRF .9939 RTF .9621 CRT .9964 CRS-I.0000 CST -.9964

56810348.2 R23 .2390 R13 .9656 LSA 7752.0 MSA 242.2 SSA 12.3

56110393.0 SG2 559.3 THA 14.72 EL1 7321.3 EL2 148.7 ALF 14.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEC 26 194;4 FL|GHT TIN[ 318.0D ARRIVAL DATE NOV 9 1945

HELIOCENTRIC CONIC

RL 147.12 LAL -.DO

M s 211.47 LAP -1.65

RC 303.228 GL 40.42

PLANETOCENTR IC CONIC

C3 21.962 VHL 4.643

LNCH AZNTH LNCH TIN|

43.83 S 26 3G

134.O7 14 8 33

43.93 5 26 36

136.07 14 8 33

43.93 5 26 34S

138.O7 14 8 33

DISTANCE 880.821 EARTH TO MARS

LOL 94.26 VL 33.017 GAL 4.21 AZL 84.75 NCA 198.39 SNA 185.87 ECC .22045 INC 5.2465 Vl 30.262

LOP 292.57 _ 23.263 GAP -10.01 AZP 94.98 T4L 23.84 TAP 222.02 KA 144.89 APO 226.84 V2 25.941

GP -22.79 ZAL 57.58 ZAP 54.17 ET3 161.54 ZPJ[ 78.18 ETE 174.1D 2AC 61.90 ETC 258.43 CLP 50.59

D 1FFER(NT 1AL CORRECTIONS

TDE 5.6841 TRA-1.2387 TC3-7.4498 BAU 2.2237

RDI[ 1.3458 lIRA -.0489 RC3-2.0015 FAU .25908

FOil 8.4584 FRA -.2312 FC-1D.4DDD BSP 35755

BD [ 5.8432 BRA 1.2397 DC3 7.7140 FSP 3545

DLA 52.35 RAL 161.28 RAD 8587.9 V(L 11.956 PTH 2.13 VHP 4.278 DPA -12.77 RAP 156.09 [CC 1.3549

L-! TIN( ]NJ LAT |NJ LOI_ INJ RT ASC INJ AZNTH |NJ T|N( PO CST TIN INJ 2 LAT INJ 2 LONG

4335.67 -33.29 206.35 40.87 46.94 6 38 52 3735.7 -38.53 199.30

2773.17 -33.27 82.02 40.85 46.93 14 54 47 _P!73.2 -38.52 74.97

4335.67 -33.29 206.35 40.87 46.94 6 38 52 3735.7 -38.53 199.30

2773.17 -33.27 R.02 40.85 48.93 14 54 47 2173.2 -38.52 74.97

4335.67 -33.29 208.35 40.67 44.94 6 38 52 3735.7 -38.53 199.30

2773.17 -33.27 R.02 40.85 46.93 14 54 47 2173.2 -38.52 74.97

NID-_OURSE [XFCUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGTIDISS.3 sr_ 2494.5 SG3 1018.1 ST 7059.1 SR 1861.8 SS 2492.1

RRT .9763 RRF .9928 RTF .9620 CRT .9961 CRS-I.OOOO CST -.9982

SG810467.9 R23 .2_1 RI3 .9649 LSA 7664.8 NSA 240.5 SSA 13.5

_11D454.7 SG2 525.1 THA 13.51 E'L| 7250.7 IrL2 143.5 ALF 13.20

LAUNCH DATE D_C 26 1954 FLIGHT TIN( 320.00 ARRIVAl. DATE NOV 11 1965

HEL IO(ENTRIC CONIC

RL 147.12 LAL -.00

RR 211.20 LAP -1.67

RC 304.242 GL 39.18

PLAN[TOCENTR |C CONIC

C3 20.523 VHL 4.530

LNCH AZNTH LNCH T|N(

45.75 5 32 28

134.25 14 3 14

45.75 9 32 26

134.25 14 3 14

45.75 5 32 28

134.25 14 3 14

DIRTAI_E 685.1M FARTH TO MARS

LOL 94.2t_ VL 33.024 GAL 4.10 AZL 8S.Oe HCA 199.60 SNA 185.99 [CC .22039 INC 4.9847 Vl 30.282

LOP 293.79 VP 23.307 GAP -ID.10 AZP 94.70 TAL 23.04 TAP 222.64 NCA 145.00 APO 226.99 V2 25.971

GP -21.38 Z&L 57.53 ZAP 52.87 ETS t61.05 Z_ 76.86 [TE 173.94 ZAC 63.32 ETC 256.57 CLP 49.59

DIFFERENT IAL C_RR(CTION$

TDE 5.5223 TRA-l.ZtS96 TC3-7.9882 6AU 2.2379

ROE 1.2108 RRA 0.0393 RC3-1.9278 FAU .25851

FD( 5.1740 FRA -.2209 FC-lO.8207 BSP 36246

BDE 5.8534 ERA 1.2GG2 BC3 8.1963 FSP 3533

DLA 50.90 RN. 161.35 RAD 6587.8 V(L ll.91Z PTH 2.12 VHP 4.282 0PA -11.35 RAP 196.81 ECC 1.3378

L-I TIN( INJ LAT INJ LONG INJ RT ARC |NJ AZNTH ]NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4310.99 -33.08 203.53 39.41 48.81 6 44 19 3711.0 -38.12 196.29

2774.12 -33.01 81.90 39.40 48.80 14 49 28 2174.1 -38.10 74.67

4310.99 -33.08 203.53 39.41 48.81 6 44 19 3711.0 -39.12 196.29

2774.12 -33.08 81.90 39.40 48.80 14 49 28 2174.1 -38.10 74.97

4310.99 -33.08 203.53 39.41 48.81 6 44 19 3711.0 -38.12 196.29

2774.12 -33.06 81.90 39,40 48.80 14 49 28 2174.1 -38.1D 74.87

MID-COURSE EXECUTION ACCURACY ORBIT DFTERNINATION ACCURACY

SGT10333.6 SDR 2324.1 563 1019.1 8T 7029.D 8R 1532.2 98 2423.7

RRT .9759 ImF .9914 RTF ,9617 CRT .9957 CR$ -.9999 CST -.9960

SG810§9|.8 1_3 .2323 R|3 .9642 LSA 7587.6 NSA 239.5 9SA 14.5

S61105RD.2 SG2 495.5 THA 12.41 EL1 7192.7 EL2 139.2 ALF 12.25

LAUNCH DATE DEC 28 1M4 FLIGHT TIN| 522.00 ARRIVAL DATE NOV 13 1965

HELIOCERTRIC CONIC

RL 147.12 LAL -.DO

RP 210.g5 LAP -1.89

RC 305.247 GL 38.05

PLANETOCENTRIC CONIC

C3 19.809 VHL 4.428 DLA

LNCH AZNTH LN(H TIN| L-I TIN( IHJ LAT

47.48 5 38 47 4287.14 -32.82

132.52 13 58 3D 2778.28 -52.81

47.48 5 38 47 4287.14 -32.82

132.52 13 58 30 2778.28 -32.81

47.48 5 38 47 4287.14 -32.62

132.52 13 58 30 2776.28 -32.81

DIFFERENTIAL CORRECTIONS

TOE 5.3756 TRA-1.2819 TC3-8.4000 8AU 2.2551

RDE 1.0953 RRA -.0287 RC3-1.8532 FAU .25302

FOE 4.8919 FRA -.1977 FC-11.1706 8SP 36726

BDE 5.4861 BRA 1.2822 DC3 8.6020 FSP 3503

DISTANCE 889.458 EARTH TO MARS

LOL g4.28 VL 33.032 GAL 4.00 AZL 85.25 H(A 200.81 SNA 186.12 (CC .22035 INC 4.7517 Vl 30.282

LOP 295.01 VP 23.350 GAP -1D.Ig AzF 94.44 TkL 22.43 TAP 223.24 RCA 145.11 APO 227.14 V2 26.001

GP -20.11 ZAL 57.62 ZAP 51.63 ETS 182.35 ZA( 75.56 ETE 173.61 ZAC 64.62 [TC 256.88 CLP 48.82

49.55 RAL 161.54 RAD 6587.8 VI[L 11.874 PTH 2.11 .VHP 4.294 DPA -10.48 RAP 157.59 ECC 1.3227

|NJ LOHG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM 1NJ 2 LAT INJ 2 LONG

200.83 38.20 50.54 6 50 14 3687.1 -3?.67 193.45

81.86 38.18 50.53 14 44 46 2176.5 -37.68 74.48

200.83 38.20 30.34 8 50 14 3687.1 -37.67 i93.45

81.86 38.18 50.53 14 44 46 2176.3 -37.66 74.48

200.83 58.20 5D.54 6 50 14 3687.1 -57.67 193.45

81.86 58.18 50.53 14 44 48 2176.3 -37.88 74.48

MID-COURSE EX(CUT|ON ACCURACY ORB|T DETERMINATION ACCURACY

86T10500.4 SGR 2169.2 SG3 1015.3 ST 7001.1SR 1418.2 SS 2351.0

RRT .9752 RRF ,9898 RTF .9614 CRT .9952 CRS -.9999 CST -.9957

86810722,1 R23 .2273 R13 .9835 LSA 7516.4 NSA 239.0 89A 15.6

S6110711.8 $62 470.3 THA 11.41 EL1 7142.D EL2 135.6 ALF 11.40

LAUNCH DATE DEC 26 1964 FLIGHT TIME 324.90 ARRIVAL DATE NOV 15 1g85

HI[LIOCENTRIC CONIC

RL 147.12 LAL -.DD

RP 210.70 LAP -1.7D

RC 306.243 GL 37.03

PLANETOCENTRIC CONIC

C3 18.797 VHL 4.336

LNCH AZNTH LNCH TIM(

49.12 5 45 30

130.88 13 54 15

49.12 5 45 30

130.88 13 54 15

49.12 5 45 30

130.88 13 54 15

DIFFERENT IAL CORRECTIONS

TOE 5.2435 TRA-1.2863 TC3-8.8726 8AU 2.2740

ROE .9M5 RRA -.0165 RC3-1.7781FAU .24868

FOE 4.6162 FRA -.1610 FC-11,4537 BsP 37236

BDE 5.3374 BRA 1.2864 BC3 9.0490 FSP 3465

D|STANCE 693.788 EARTH TO MARS

LOL 94.26 VI. 33.03g GAL 3.89 AZL 85.46 HCA 202.03 SMA 186.28 ECC .22051 INC 4.5428 Vl 30.282

LOP 296.23 VP 23.393 GAP -10.28 A_ 94.21 TAL 21.81 TAP 223.84 RCA 145.22 APO 227.29 V2 26.029

GP -18.95 ZAL 57.81 ZAP 50.45 ETS 162.72 zAE 74.29 ETE 173.70 ZAC 65.81 ETC 256.77 CLP 47.88

DLA 48.27 RAL 161.85 RAD 6567.8 VEL tl.840 PTH 2.10 VHP 4.512 DPA -9.53 RAP 158.31 ECC 1.3093

L-I TIRE INJ LAT INJ LON_ ]NJ RT A$C ]NJ AZMTH INJ TIN( PO CST T|M INJ 2 LAT INJ 2 LONG

4263.88 -32.53 198.24 57.19 52.14 6 58 33 3663.9 -37.20 190.73

2779.55 -32.52 81.91 37.18 52.13 14 40 34 2179.6 -37.19 74.40

4263.88 -32.53 198.24 57.19 52.14 6 58 33 3663.9 -37.20 190.73

2779.55 -32.52 81.91 37.18 52.13 14 40 34 2179.6 -37.19 74.40

4265.88 -32.53 198.24 37.19 52.14 6 58 33 3663.9 -37.20 190.73

2779.55 -32.52 81.91 37.18 52.13 14 40 34 2179.6 -37.19 74.40

M|O-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36710664.4 SGR 2027.9 SG3 1007.4 ST 6975.6 SR 1317.8 SS 2275.8

RRT .9745 RI_" .9878 RTF .9610 CRT .9947 CRS -.9999 CST -.9934

$GBI0855.5 R23 .2211 R13 .9627 LSA 7451.0 NSA 239.0 SSA 18.7

36110846.2 SG2 449.1 THA 10.51 EL1 7097.7 EL2 132.7 ALF 10.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 28 19Q4 FLIGHT TIME 326.00 ARRIVAL DATE ROY 17 1945

HELIOCENTRIC CONIC DISTANCE 698. 124 EARTH TO MARS

RL 147.12 LAL -.00 LOt. 94.26 VL 33.047 GAL 3.78 AZL 85.65 HCA 203.25 SNA 186.39 ECC .22029 INC 4.3544 Vl 30.282

RP 210.48 LAP -1.72 LOP 297.45 VP 23.435 SAP -10.37 AZP 94.00 TAL 21.17 TAP 224.42 RCA 145.35 APO 227.45 V2 26.057

RC 307.229 GL 36.09 GP -17.90 ZAL 56.09 zAP 49.33 ET9 163.06 2AE 73.05 ETE 173.63 ZkC 66.90 ETC 256.83 CLP 48.76

PL AM(TOCENTR IC CONIC

C3 18.016 VHL 4.250 OLA 47.06 RAL 162.28 RAD 6567.7 VEL 11.809 PTH 2.09 VHP 4.336 DPA -8.68 RAP 159.02 ECC !.2973

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG
50.70 5 52 35 4241.01 -32.22 195.74 )6.38 53.63 7 3 16

129.30 13 50 24 2763.84 -32.20 82.04 36.36 53.62 14 36 47

50.70 5 52 35 4241.01 -32.22 195.74 36.38 53.63 7 3 16

129.30 13 50 24 2783.84 -32.20 82.04 38.36 53.62 14 36 47

50.70 5 52 35 4241.01 -32.22 195.74 36.38 53.63 7 3 16

129.30 13 50 24 2783.84 -32.20 82.04 36.36 53.62 14 36 47

DIFFEflENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 5.1244 TRA-1.2787 TC3-9.3408 BAU 2.2933 96T10824.3 6GR 1898.8 SG3 996.1

ROE .9114 RRA -.0033 NCS-I.TDSO FAU .24364 RRT .9730 RflF .9654 RTF .9605

FOE 4.3493 FRA -.1121 FC-11.6753 BSP 37786 $f_10989.7 R23 .2140 R13 .9620

BOB 5.2048 BRA 1.2787 BC3 9.4948 FSP 34t6 6;110981.3 6G2 431.8 TMA 9.70

LAUNCH DATE DEC 29 1964

HELIOCENTRFC CONIC
RL 147.12 LAL -.OO LOt. 94.26 VL 33.055 GAL

INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
3641.0 -38.71 188.13

2183.8 -36.70 74.43

3641.0 -36.71 188.13

2183.8 -36.70 74.43

3641.0 -36.71 188.13

2183.8 -36.70 74.43

ORBIT DETERMINATION ACCURACY

ST 6953.3 SR 1229.4 SS 2199.4

CRT .9942 CRS -.9990 CST -.9951

LSA 7391.9 14SA 239.5 SSA 17o7

EL1 7060.0 EL2 150.5 ALF 9.97

FLIGHT TIME 328.00 ARRIVAL DATE NOV 19 1965

DISTANCE 702.466 EARTH TO MARS

3.68 AZL 85.82 HCA 204.47 SMA 186.52 ECC .22029 INC 4.1834 Vl 30.282

RP 210.22 LAP -1.73 LOP 298.B8 VP 23.476 GAP -10.45 AZP 93.81 TAL

R( 308.206 ;L 55.25 GP -16.94 ZAL 58.46 ZAP 48.26 (TS t63.41 ZN[

PLANETOCENTRIC CONIC
C3 17.404 VHL 4.172 DLA 45.91 RAL 162.75 RAD 6567.7 VEL 11.761 PTH

20.53 TAP 225.00 RCA 145.44 APO 227.61 V2 26.085

71.83 ETE 173.57 ZAC 67.91 ETC 256.88 CLP 45.90

LNCH AZMTH LNCH TIM( L-I T IRE INJ LAT INJ LONG
52.23 6 O 2 4218.43 -31.87 193.32 35.72 55.02 7 10 20

127.77 13 46 53 2769.07 -31.86 82.25 35.71 55.01 14 35 22

52.23 6 O 2 4218.43 -31.87 193.32 35.72 55.02 7 10 20
127.77 13 46 53 2789.07 -31.86 82.25 35.71 55.01 14 35 22

52.23 8 O 2 4218.43 -31.87 193.32 35.72 55.D2 7 10 20

127.77 13 46 53 2789.07 -31.86 82.25 35.71 55.01 14 33 22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 5.0122 TRA-1.2647 Tc3-g.8139 BAU 2.3147 86T10984.9 BGR 1781.0 SG3 982.5

ROE .8371 RRA .0093 RC3-1.6301FAU .23824 RRT .9714 RRF .9827 RTF .9600

FOE 4.0688 FRA -.0603 FC-11.6509 BSP 38275 $GBt1128.3 R23 .2055 R13 .9612

BDE 5.0817 BRA 1.2648 BC3 9.9483 FSP 3353 86111120.5 SG2 417.5 THA 8.96

2.08 VHP 4.364 DPA -7.93 RAP 159.71ECC 1.2884

INJ RT ASC INJ AZMTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
3618.4 -36.20 185.61

2189.1 -56.19 74.54

3618.4 -36.20 185.61
2189.1 -36.19 74.54

3618.4 -36.20 185.61

2189.1 -36.19 74.54

ORBIT DETERMINATION ACCURACY
ST 6928.8 SR 1150.4 SS 2120.5

CRT .9936 CRS -.9998 CST -.gg47

LSA 7332.8 MSA 239.8 SSA 18.8

ELI 7022.5 EL2 128.1 ALF 9.37

LAUNCH DATE DEC 28 1964 FLIGHT TIME 530.00 ARRIVAL DATE NOV 21 1985

HELIOCEMTRIC CONIC DISTANCE 706.814 EARTH TO MARS

RL 147.12 LAL -.DO LOL 94.26 VL 33.063 6AL 3.55 AZL 85.97 HCA 205.70 SNA 186.66 ECC .22029 INC 4.0274 Vl 30.262

RP 209.99 LAP -1.75 LOF 299.90 VP 23.517 GAP -10.54 AZF 93.63 TAL 19.87 TAP 225.57 RCA 145.54 kPO 227.78 V2 26.111

RC $09.174 GL 34.43 GP -16.06 ZAL 58.91 ZAP 47.24 ETS 163.73 ZA( 70.65 ETE 173.53 ZAC 68.84 ETC 256.91 CLP 45.04

PL ANETOCENTRIC CONIC

C3 16.799 VHL 4.099 DLA 44.80 RAL 163.32 RAD 6567.7 VEL 11.755 PTH 2.07 VHP 4.397 DPA -7.27 RAP 160.40 ECC !.2745

LNCH AZMTH LNCH TIME L-I TIME INJ LAT
53.71 8 7 52 4195.89 -31.51

126.29 15 43 36 2795.28 -31.50

53.71 6 7 52 4195.89 -31.51

126.29 18 43 58 2795.28 -31.50

53.71 6 7 52 4195.6g -31.51

126.29 13 43 36 2793.28 -31.50

DIFFERENT IAL CORRECTIONS

TOE 4.9093 TRA-1.2591 TC-10.2842 BAU 2.3361

ROE .7727 RRA .0226 RC5-1.5578 FAU .23236

FOE 3.8416 FRA .0018 FC-11.9747 BSP 36822

BOB 4.9697 BRA 1.2394 BC310.4015 FSP 3292

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.DO LCH. 94.26 VL

RIP 209.77 LAP -1.76 LOP 301.14 VP

RC 310. 132 GL 33.70 GP -15.26 ZAL

PLAN(TOCENTR IC CONIC

|NJ LONG IMJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

190.94 35.21 56.34 7 17 47 3595.9 -35.69 183.16
82.53 35.20 56.33 14 30 11 2195.3 -35.68 74.75

190.94 35.21 56.34 7 17 47 3595.9 -35.69 183.16

82.53 35.20 56.33 14 30 11 2195.3 -55.68 74.75

190.94 35.21 56.34 7 17 47 3595.9 -35.69 183.16

82.53 35.20 56.33 14 30 11 2195.5 -35.68 74.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT11141.3 SGR 1673.1 sG5 966.7 ST 6906.3 SR 1080.9 SS 2043.1

RRT .9694 RRF .9794 RTF .9594 CRT .9930 CRS -.9997 CST -.9942

9GB11266.2 R23 .1962 R13 .9604 LSA 7278.8 MSA 240.8 SSA 19.8

S6111258.8 SG2 406.7 THA 8.29 EL1 6989.3 EL2 126.4 ALF 8.84

FLIGHT TIME 332.00 ARRIVAL DATE NOV 23 1968

DISTANCE 711.168 EARTH TO MARS

33.071 GAL 3.43 AZL 86.12 HCA 206.93 SMA 186.80 ECC .22032 IN( 3.8844 Vl 30.282

23.556 GAP -10.62 AZP 93.46 TAL 19.20 TAP 226.12 RCA 145.65 APO 227.96 V2 26.137

59.44 ZAP 46.25 ET8 164.03 zAE 69.48 ETE 173.50 ZAC 69.71 ETC 256.93 CLP 44.21

C3 16.243 VHL 4.030 DLA 43.74 RAL 163.96 RAD 6567.7 VEL 11.731PTH 2.07 VHP 4.432 DPA -6.69 RAP 161.08 ECC !.2673

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.16 6 16 2 4173.36 -31.14 188.60 34.83 57.58 7 25 36 3573.4 -35.16 180.76

124.84 13 40 32 2802.40 -31.12 82.89 34.82 57.57 14 27 15 2202.4 -35.15 75.05

58.16 6 16 2 4173.36 -31.14 188.60 34.83 57.58 7 23 36 3573.4 -55.16 180.76

124.84 13 40 52 2802.40 -31.12 82.89 34.82 57.57 14 27 15 2202.4 -55.15 75.05

55.16 6 16 2 4173.36 -31.14 188.60 34.83 57.58 7 25 36 3573.4 -35.16 180.76

124.84 18 40 32 2802.40 -31.12 82.89 34.82 57.57 14 27 15 2202.4 -35.15 75.05

DIFFERENTIAL CORRECTIOM8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.8090 TRA-1.2077 TC-10.7605 BAU 2.3590 SGT11296.8 SGR 1574.2 SG3 949.5 ST 6878.6 SR 1018.0 SS 1_2.g

ROE .7155 RRA .0351 RC3-1.4681FAU .22635 RRT .9668 RRF .9756 RTF .9588 CRT .9923 CRS -.9997 CST -.9936

FOE 3.5995 FRA .CM49 FC-12.0640 BSP 39309 SG6t1405.9 I623 .1860 R15 .9397 LSA 7221.2 MSA 241.7 SSA 20.8

BDE 4.8619 BRA 1.2083 BC310.8629 FSP 3219 S6111399.0 SG2 398.4 THA 7.68 EL1 6952.4 EL2 124.8 ALF 8.36
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL I. 1964)

LAUNCH DATE DEC 29 1961

HELIOCENTRIC COkiI_

RL 147._2 LAL -.OO

RP 809.55 LAP .-1,??

RC $t1.080 GL SS.02

PLAN(TOCENI_|C CONIC

C$ 1S.T29 VHL $.989

LNCH AZMTH LNCH TIN(

$9.59 6 24 89

123.41 13 ST 85
s8.59 s t_ _i1

123.41 13 $7 ss
51.59 9 24 38

It3.41 13 87 85

FLIGHT TIN( 334.00

DISTANCE ?15,528

LQL 94.2G YL 39.079 GAL 3.31 AZL 08.25 HCA 208.16 SNA

LOP 302.37 VP 23.595 GAP -10.99 AZP 93.31 TAL 18.51 TAp

GP -14.52 ZAL 60.03 ZAP 45.31 [T8 164.31 ZAE 68.35 (TE

ARRIVAL DATE NOV 25 1965

EARTH TO MARS

186.94 ECC .ZZO36 INC 3.7527 vl 50.Z82

228.67 RCA 145.75 APO 2ES.1S V2 Z6.16Z

|73.48 ZAC 70.52 ETC 256.94 CLP 45.41

DLA 4t.T| RAL 164.87 RAO 8397.8 VEL ll.TlO PTN 2.08 VHP

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN(

4150.Si -30,74 lX.28 34.57 58.?6 T 33 49

8810.90 -30.78 83,34 34.58 59.74 14 24 26

8150.S9 -30.74 |8t.Zl 34.57 58.78 T 33 49

2910.90 -30.73 83.34 34.36 58.74 14 24 26

4150.36 -$0.74 IH.98 34.57 58.76 T 33 49

2810.$0 -30.73 93.34 34,59 58.74 14 24 26

DIFFERENTIAL C_RRECTIOII3 NIO-COURSI[ EXECUTIC$1 ACCURACY

TO( 4.7148 TRA-I.19T3 TC-11.2378 BAU 2.381t SGT11490.T 16R 1483.7 $G3 931.0

ROE .81S4 RttA .0474 RC3-1.4900 FALl .2L'011 RRT .9Q38 _ .9712 RTF .9581

FOE 3.9898 FRA .t324 FC-12.1147 Blip 3RIO SG911546.4 R93 .1732 R13 .9589

4.?118 liRA 1.168£ BC$11.3271FSP 3145 S6111539.T 162 399.T ?HA T.13

LAUNCH DATE DEC 29 1944 FLIGHT TIN[ 336.00

HELIOCENTRIC CONIC DISTANCE 719.891

RL 147.12 LAL -.OOLOL 94.98 Vt. $3.08T GAL 3.19 AZL 86.37 H£A 209.39 EMA 187.08 ECC .22041

RP 209.84 LAP -|.79 LGP 303.61VlP 25.834 GAP -10.77 AZP 93.16 TAL 17.81 TAP 227.21RCA 145.05

RC 312.019 _L 32.39 SIP -13.84 ZAL 90.70 ZAP 44.40 ETS 11_.57 zAE 67.23 ETE 173.4T ZAC 71.27

FLANETOC2NTRIC CONIC

C3 15.252 K 3.908 DLA 41.T0 RAL 183.44 2AO 9SQT.8 V[L 1|.N9 pTH 2.06 VHp 4.512 DPA -5.74

LNCH AZNTH LNCH TINS L-i TIN( INJ LAT INJ _ INJ RT ASC |NJ AZNTH INJ TIM( PO CST TIN

S0.00 8 88 38 419T.44 -30_i3 163.97 34.42 59.88 ? 42 25 352T.4

122.00 13 34 44 2816.61 -30.32 83.N 34.41 59.87 14 21 44 2219.8

59.00 6 88 38 41L_.44 -30.33 183.97 34.42 59.66 T 42 25 3527.4

122.00 18 54 44 2219.81 -30.32 89.N 34.41 59.87 14 21 44 2219.8

59.00 • 83 31 41L_r.44 -30.33 183.97 34.49 59.86 T 42 25 $527.4

lZ2.00 18 _4 44 2019.81 -30.32 83.86 34.41 59.8T 14 21 44 2219.8

DIFFERENTIAL COUlECTIQN9 NIO-COURII[EICUTION ACCURACY

TO( 4.8493 TNA-I.09TO TC-II._SO5 BAU 2.3933 SGT11STI.S _ 13J41;1 $63 907.7

RD[ .6|4t mA .0199 NC3-1.3490 FAU .21204 mlrlr ,_lt I .mH_l RTF .957I

FDE 3.1908 FNA .23Qi FC-t2.03S2 BRP 40869 S2811669.6 R93 .1(42 R13 .9578

BIDE 4.89Rt BRA t.0908 SC311.YSY5 FSP 8135 S6111658.0 SGR 393.1THA 6.81

4.471 DPA -6.18 RAp 161.76 ECC 1.2589

IN:) CST TIN INJ 2 LAT INJ Z LONG

3550.6 -34.63 178.39

2210o6 -34.GZ 75.44

SS50.G -SA.GS 178.39

221D.G -34.G2 75.44

3580.G -34.68 178.$9

2210.6 -34.62 75.44

ORBIT DETERMINATION ACCURACY

ST 6851.3 SR 962.2 8S 1884.1

CRT .9919 CRS -.9996 CST -.993D

LEA 7166.3 NSA 242.9 SEA 21.8

ELL 6917.4 EL2 128.3 ALF 7.98

ARRIVAL DATE NOV Z? 1965

EARTH TO MARS

INC 3.6509 vl 30.282

APO 228.32 V2 26.186

ETC 256.95 CLP 42.62

RAP 162.44 ECC 1.8510

INJ 2 LAT INJ 2 LONG

-34.08 176.03

-34.07 75.98

-34.08 1T6.03

-34.07 78.93

-34.08 17G.D3

-34.07 75.99

ORBIT DET[RNIHATION ACCURACY

ST 6852.7 SR 916.0 SS 1828.2

CRT .9906 CR8 -.9996 CST -.9921

LEA 7145.9 HSA 249.0 SEA 22.$

ELI 6912.8 EL2 122.9 ALF T.SG

LAt,mCH DATE DEC 29 1984 FLIGHT TIN[ 338.00

HELIOCENTRIC CONIC

RL tAT.1R LAL -.DO

RP 209.14 LAP -1.79

RC 512.950 GL 31.80

PLANETOCENTRIC C_lIC

C3 I4.GO? VHL 3.848

LNCH AZNTH LNCH TIM(

59.41 6 43 5

1R0.59 13 31 52

59.41 6 48 5

i20.5i 18 51SE

59.41 G 43

120.59 13 31 52

DISTANCE 724.282

LOL 94.26 VL 33.015 GAL |_? AZL li. A8 HCA

LOP 304.05 VP 23.871 GAP -10.85 AZP 93.03 TkL

GP -13.21ZAL 9t,44 ZAP 43.59 [T8 164.82 ZAE

ARRIVAL DATE NOV 89 I965

EAR.TH TO MARS

210.63 SNA 187.25 ECC .22048 INC 5.$180 vl 50.282

1T.10 TAp 227.75 RCA 145.95 APO 228.51 VZ 26.809

68.14 ST( 178.46 ZAC 71.98 ETC 256.94 CLP 41.86

DLA 40.72 RAL 189.2T RAD 8567.4 _EL 11.670 PTH 2.05 VHp 4.555 DpA--'_S_35 RAp 163.11 ECC 1.2457

L-I TIN( INJ LAT INJ LONG INJ fiT ASC INJ AZIATH I_J"T._I_E PO CST TIN INJ 2 LAT INJ 2 LONG

4109.79 -_9.90 181.65 34.37 $0.96 7 51 29 3503.8 -35.52 173.67

2830.26 -29.99 84.49 34.36 60.95 14 19 2 2250.3 -35.51 76.51

4103.T8 -L_1.90 181,85 34.37 60.96 7 51 29 $503.8 -33.52 175,67

E930.26 -29.89 84.49 34.38 60.95 14 19 2 2_30.3 -35.51 7S.51

4103.75 -_9.90 181.65 34,37 60,98 7 51 29 3503.8 -33.52 173.67

2930.26 -29.89 84.49 34.35 60.95 14 19 2 2230.5 -33.51 76.51

DIFFERENTIAL CCRRECTION$ . NIO-COURW[ Ev¢CUTIQN ACCURACY ORBIT DETERMINATION ACCURACy

TOE 4.5490 TRA-I.0490 TC-12.1923 BAU 2.4210 4JG711739.2 SGR 131_.6 SG3 088.9 ST 6807.3 SR 070.5 SS 1757.7

ROE .5096 R_A .0733 RC_-1.2820 FAU .90_3 tiNT .9550 R_f .9_0_ RTF .9565 CRT .9901CRS -.9995 CST -.9915

FOE E.9572 FRA .2949 FC-12.0589 B_P 41168 _11010.5 R23 .1341 R13 .957| LEA 7074.9 NSA 248.6 SEA 23.4

BOE 4.5963 BRA 1.0515 0C$12.2_7 FEP 3032 $G111804.0 $92 3_0.0 ?HA 6.15 EL1 6661.6 ELI 121.2 ALF 7.22

LAUNCH DATE DEC 26 llH_4 FLIGHT TIN[ 340.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC C_llC DISTANCE T28.$39

RL 14T.1_ LAL -.00 LOL 94.25 VL 33.104 GAL 2.94 AZL 86.59 HCA 211.87 SNA

RP _09.94 LAP -1.!0 LOP 309,09 VIP 23.706 GAP -10._2 AZP 92.90 TAL 16.33 TAp

RC 313.871GL 31.25 Gff -12.$3 ZAL $2.23 zAP 42.68 ET$ 165.05 ZA_ 65.06 ETE

PLAN[TOCENTRIC CONIC

CS 14.$92 VHt. S.794 DLA 39.76 RAL 167.15 RAD 6SST.E VEL 11.652 PTH 2.05 VHP

EARTH TO MARS

187.37 ECC .22058 INC 3.4127 V1 30.262

228.25 RCA 146.04 APO 228.70 V2 26.232

173.46 ZAC 72.65 ETC 256.98 CLP 41.12

LN£H AZIATH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT AS(: INJ AZHTH

90.83 8 53 3 4079.30 -_9,48 179.29 34.41 61.99

119.17 15 28 59 2842.0T -29.45 65.21 34.40 61.90

GO.SS S 53 3 4079.30 -Z9.46 179.29 34.41 61.99

119.17 18 29 59 2842.07 -29.45 85.21 54.40 61.98

60.85 6 53 3 40?9.30 -29.46 179.29 34.41 61.99

119.17 13 28 58 2842.07 -29.45 85,21 34.40 61.98

DIFFERENTIAL CCNRECTION$ MID-COURSE EXECUTI(_i ACCURACY

TOE 4.4561 TRA -.9912 TC-12.6618 BAU 2.4479 SGT11090.3 S_R 1253.0 SG3 869.5

RD( .5472 RRA .0884 RC3-1.2223 FAU .20022 RRT ._4991_ .9835 RTF .9559

FOE 2.7488 FRA .3589 FC-12.0442 BSP 41522 Sr_11986.1 R23 .1425 R13 .9583

BOE 4.4898 BRA .9947 BC$12.7207 FSP 2931 S6111949.8 _ 389.6 THA 5.?2

4.600 OpA -5.01 NAP 163.79 ECC 1.2369

INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

8 1 2 347g.3 -52.95 171.29

14 16 18 2242.1 -52.94 77.21

D 1 2 3479.3 -32.95 171.29

14 19 18 2242.1 -32.94 77.2I

8 1 2 3479.3 -32.95 171.29

14 16 18 2242.1 -32.94 77.21

ORBIT DETERNINATION ACCURACY

ST 9761.4 ER 820.4 SS 1955.4

CRT .9898 CRS -.9994 CST -.9903

LEA 7005.7 MSA 249.4 SEA 24.5

EL1 6810.9 EL2 119.8 ALF 6.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

_-_-M_hNCH DATE DEC 26 1964 FLIGHT TIME 342.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.OO LOt. 94.26 VL

RP 206.76 LAP -1.81 LOP 307.33 VP

RC 314.784 GL 30.73 GP ,_12.09 ZAL

PLAN(TOCENTRIC CONIC

C3 t4_003 VH_ 3.742

LNCH AZMTN LNCH TIME

62.27 7 3 34

117.73 13 25 St

62.27 7 3 34

117.73 13 25 51

62.27 7 3 34

117.73 13 25 51

DIFFERENTIAL C(_RECTIONS

TOE 4.3664 TRA -.9234 TC-13.1579 BAU 2.4729

ROE .5150 RRA .0935 RC3-1.1627 FAU _"_JIID

FOE 2.5511 FRA .4271 FC-11.9927 B_IP 41956

BOE 4.3967 BRA .9281 BC313.2092 FSP 2643

DISTANCE 733.019 EARTH TO MARS

33.112 GAL 2.81 AZL 86.69 HCA 213.11 SMA 187.52 ECC .22069 INC 3.3144 vl 30.282

23.743 GAP -10.99 AZP 92.78 TAL 15.85 TAp 228.76 RCA 146.14 APO 228.90 V2 26.254

63.09 ZAP 41.86 ETS 165.27 Z/dE 64.01 [TE 173.47 ZAC 73.29 ETC 256.91 CLP 40.39

DLA 38.81 RAL 168.06 RAD 6567.6 VEL 11.636 PTH 2.04 VHP 4.647 DpA -4.72 RAp 164.48 ECC 1.2305

L-I TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZMTH --[_._]tlE PO CST TIM INJ 2 LAT INJ 2 LONG

4053.69 -29.00 176.69 34.53 62.99 8 11 8 3453.9 -32.37 168.86

2655.40 -28.99 66.05 34.52 62.98 14 13 27 2255.4 -32.36 78.03

4053.89 -29.00 176.89 34.53 62.99 8 11 6 3453.9 -32.37 166.86

2655.40 -26.99 88.05 34.52 62.98 14 13 27 2233.4 -32.36 78.03

4033.69 -29.00 176.69 34.33 62.99 8 11 8 3453.9 -32.37 168.86

2855.40 -28.99 86.03 34.52 62.98 14 13 27 2255.4 -32.36 78.03

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T12040.1 SGR |188.8 SG3 848.8 ST 6714.1 SR 790.9 SS 1575.2

RRT .9439 RRF .9436 RTF .9351 CRT .9886 CR8 -.9993 CST -.9891

$6812096.6 R23 .1312 R13 .9335 LSA 6937.1 MSA 250.7 SSA 25.5

S6112092.3 SG2 390.8 THA 5.33 ELI 6739.5 ELI 118.4 ALF 6.64

LAUNCH DATE DEC 26 1964 FLIGHT TIME 344.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC C(_41C DISTANCE 737.404 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.121 GAL 2.68 AZL 66.76 HCA 214.36 SMA 187.67 ECC .22062 INC 3.2223 vl 30.282

RF 208.58 LAp -1.62 LOP 308.38 VP 23.778 GAP -11.06 AZP 92.66 TAL 14.90 TAp 229.26 RCA 146.23 APO 229.11 V2 26.274

RC 313.$90 GL 30.24 GP -11.59 ZAL 64.01 ZAP 41.07 ETS 163.48 ZAE 62.98 ETE 173.48 ZAC 73.89 ETC 256.88 CLP 39.69

PLANETOCENTRIC C_iC

C3 13.639 VHL 3.693 DLA 37.87 RAL 169.06 RAD 8367.3 VEL 11.620 PTH 2.04 VHp 4.693 DpA -4.48 RAp 163.16 ECC 1.2243

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

63.74 7 14 41 4027.33 -28.32 174.42 34.74 63.96 8 21 48 3427.3 -31.77 166.38

116.26 13 22 35 2670.40 -28.51 87.02 34.73 63.93 14 10 23 2270.4 -31.76 76.98

63.74 7 14 41 4027.33 -26.52 174.42 34.74 63.96 8 21 48 3427.3 -31.77 166.38

116.26 13 22 33 2870.40 -28.51 87.02 34.73 63.93 14 10 25 2270.4 -31.76 78.98

83.74 7 14 41 4027.33 -28.32 174.42 34.74 83_96 8 21 48 3427.3 -31.77 166.38

116.26 13 22 33 2870.40 -26.51 87.02 34.73 63.93 14 10 23 2270.4 -31.76 78.98

DIFFERENTIAL C_RRECTION8 MID-CO4JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.2773 TRA -.8473 TC-13.$492 BAU 2.4969 S;T12184.1 SGR 1128.8 663 827.3 ST 6862.1 9R 757.1 SS 1496.4

ROE .4862 flRA .103_ RC3-1.1034 FAU .1873_ RRT .9366 RRF .9370 RTF .9543 CRT .9878 CRS -.9992 CST -.9877

FOE 2.3640 FRA .4963 FC-11.9063 8SP 42393 S681_P.36.3 R23 .1203 R13 .9347 LSA 6865.3 MSA 232.3 SSA 26.4

BOE 4.3051 8RA .8536 6C313.6938 FSP 2733 S_-_229.9 SG2 393.6 THA 4.97 ELI 6704.0 ELI 117.0 ALF 6.41

LAUNCH DATE DEC 26 1964 FLIGHT TIME 346.00 ARRIVAL OATE DEC 7 1965

HEL|OCENTRIC CON XC

RL 147.12 LAL -.DO LOL 94.26 VL

RP 208.40 LAp -1.82 LOP 309.82 VP

RC 313.588 GL 29.77 GP -11.13 ZAL

PLANETOCENTRIC CONIC

C3 13.297 VHL 3.646

LNCH AZI4TH LNCH TIME

85.24 7 28 31

114.76 13 18 58

63.24 7 26 31

114.76 13 16 56

65.24 7 26 31

114.76 13 16 38

DIFFERENTIAL CORRECTIONS

TOE 4.1900 TRA -.7630 TC014.1414 8AU 2.5207

ROE .4803 RRA .1127 RC3-1.0437 FAU .18123

FOE 2.1864 FRA .3663 FC-tl.8008 6SP 42883

8DE 4.2133 BRA .7713 BC314.1800 FSP 2672

DISTANCE 741.793 EARTH TO MARS

33.129 GAL 2.55 AZL 86.86 HCA 215.60 SMA 187.82 ECC .22097 ]NC 3.1336 vl 30.282

23.812 GAP -11.13 AZP 92.55 TAL 14.14 TAp 229.74 RCA 146.32 APO 229.32 V2 26.294

64.99 ZAp 40.31ETS 165.67 ZA( 61.96 ETE 173.49 ZAC 74.46 ETC 236.65 CLP 39.00

DLA 36.93 RAL 170.09 RAD 8387.5 VEL 11.605 PTH 2.03 VHp 4.745 DpA -4.27 RAp 163.86 ECC 1.2168

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3999.20 -28.02 171.86 33.02 64.90 8 33 10 3399.2 -31.16 163.81

2887.47 -28.01 88.14 35.02 64.89 14 7 S 2287.3 -31.15 80.09

3999.20 -28.02 171.86 35.02 64.90 8 33 10 3399.2 -31.16 163.81

2887.47 -28.01 68.14 33.02 64.89 14 7 5 2287.5 -31.15 80.09

3999.20 -28.02 171.86 35.02 64.90 8 33 10 3399.2 -31.16 163.81

2887.47 -26.01 88.14 35.02 64.89 14 7 5 2287.3 -31.13 80.09

MIO-COURSE ExECuTION ACCURACY C_RBIT DETERMINATION ACCURACY

ST,712327.1 SGR 1074.1 SG3 806.4 ST 6606.3 SR 726.7 35 1419.1

flRT .9283 RRF .9271RTF .9333 CRT .9872 CRS -.9991CST -.9861

SG812373.6 R23 .1099 R13 .9538 LSA 6791.1MSA 254.3 SgA 27.4

S6112367.4 SG2 397.4 THA 4.63 ELI 6645.1 EL2 115.4 ALF 6.20

LAUNCH DATE DEC 26 1964 FLIGHT TIM( 348.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CCNIC DISTANCE 746.185 EARTH TO MARS

RL 147.12 LAL -.DO LOL 94.26 VL 33.138 GAL 2.41 AZL 88.95 HCA 216.83 SMA 187.97 ECC .22114 INC 3.0340 Vl 30.282

RP 208.24 LAp -1.83 LOP 311.07 VP 23.843 GAP -11.20 AZP 92.44 TAL 13.37 TAp 230.22 RCA 146.40 APO 229.34 V2 26.314

RC 317.460 GL 29.32 GP -10.69 ZAL 66.03 ZkP 39.37 ET6 165.85 ZkE 60.97 ETE 173.51 ZAC 75.01 [TC 256_ CLP _8.33

PLANETOCENTRIC CONIC

C3 12.976 VHL 3.602 DLA 35.99 RAL 171.17 RAD 6367.3 VEL 11.391 PTH 2.03 VHP 4.796 DpA -4.11 RAp 166.53 ECC 1.2133

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

66.80 7 39 9 3969.19 -27.50 169.17 35.38 65.82 8 45 18 3369.2 -30.52 161.11

113.20 13 14 54 2906.93 -27.49 89.44 33.38 63.81 14 3 21 2306.9 -30.51 89.38

66.80 7 39 9 3969.19 -27.30 169.17 35.38 65,82 8 45 18 3369.2 -30.52 161.11

113.20 13 14 34 2906.93 -27.49 89.44 35.36 63.81 14 3 21 2306.9 -30.51 81.38

66.80 7 39 9 3969.19 -27.50 169.17 33.38 65.82 8 45 18 3369.2 -30.52 161.11

113.20 13 14 54 2906.93 -27.49 89.44 35.38 63.81 14 3 21 2306.9 -30.51 81.$8

DIFFERENTIAL CQRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.1007 TRA -.6722 TC-14.6371 BAU 2.5430 SGT12469.6 $GR 1023.9 SG3 785.3 ST 6542.2 SR 699.0 SS 1342.4

ROE .4369 RRA .1216 RC3 -.9893 FAU .17500 RRT .9191 RRF .9160 RTF .9328 CRT .9865 CRS -.9988 CST -.9840

FOE 2.0167 FRA .6346 FC-11.6761 BSP 43321 S6612511.5 R23 .1000 R13 .9530 LSA 6710.1 MSA 256,8 SSA 28.3

BDE 4.1240 BRA .6831 BC314.6703 FSP 2388 56112305.1 $62 402.2 THA 4.32 EL1 6578.5 EL2 113.7 ALF 6.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUt4CH DATE DEC 26 1964 FLIGHT T114( 330.00

HELIOCENTRIC C_841C D|9TANCE 730.$82

RL 147.12 LAL -.DO LOL 94.26 VL 33.146 GAL 2.27 AZL 97.02 HCA 218.10 _4A

RP 206.08 LAP -1.84 LOP 312.33 vP 23.877 GAP -11.:06 AZP 92.34 TAL 12.56 TAp

RC 316.367 GL 28.89 GP -10.29 ZAL 67.13 ZAP 38.83 ETS 196.02 zAE _9.99 ETE

PLANE TOCEMTR I C CONIC

C3 12.675 YHL 3.560 DLA 35.04 RAt. 172.29 RAD 6567.3 VEL 1|.579 PTH 2.02 VHp

LNCH AZMyH LNCH TIM( L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIN(

66.43 ? 52 48 3936.67 -26.96 166.32 35.82 66.71 6 56 24

111.57 13 10 12 2929.38 -26.95 90.95 35.81 68.70 13 59 Z

68.43 7 52 49 3936.67 -26.96 199.32 35.82 69.71 6 38 24

111.$7 13 10 12 2929.39 -26.93 90.95 35.81 68.70 13 59 2

68.48 7 52 48 3936.67 -26.96 169.32 35.82 66.71 8 58 24

111.57 13 10 12 2929.38 -26.95 90.95 35.81 68.70 13 59 2

OIFFEflENTIAL CGRRECTIONS MID-COURSE (X(CUTIGN ACCURACY

TOE 4.0108 TRA -.5733 1C-15.1236 BAU 2.5677 SGTlZGOS.5 $GR 977.1 SG3 765.3

ROE .4158 RRA .1301 RC3 -.9330 FAU .16891 flRT .901_ RNI r .R034 R1Y .9519

FOE 1.9530 FRA .7026 FC-lt.3160 BSP 43818 S6812843.3 R23 .OR08 Rl3 .9321

BIDE 4.0323 BRA .$879 BC315.1524 FSP 2510 S6112636.7 SG2 407.9 THA 4.03

LAUNCH DATE DEC 26 1964 FLIGHT TIN( 35P.00

M(LIOCENTRIC CCNIC DISTANCE 754.981

RL 147.12 LAL -.00 LOL 94.26 VL 33.155 GAL 2.13 AZL 87.10 H£A 219.35 Sl4A

RP 207.93 LAP -1.64 LOP 315.58 VP 23.908 GAP -11.33 AZP 92.25 TAL 11.79-TAp

RC 319.247 GL 20.47 G.P -9.91 ZAL 69.29 ZAp 38.13 trTS 166.18 Z/ME 59.03 ETE

PLANETOCENTR I C CGNIC

C3 12.394 VHL 3.520 DLA 34.10 RAL 173.45 RAD 6567.3 VI[L 11.596 PTH 2.02 VHp

ARRIVAL DATE DEC 11 1965

EARTH TO MARS

188.12 ECC .22134 INC 2.9768 vl 30.282

230.69 RCA 146.48 APO 229.76 V2 26.332

175.52 ZAC 75.53 (TC 256.79 CLP 37.67

4.849 OPA -3.98 RAP 167.26 ECC 1.2086

PO CST TIM INJ 2 LAT 1NJ 2 LONG

3336.7 -29.87 158.26

2329.4 -29.86 62.90

3336.7 -29.87 156.26

2329.4 -29.86 82.90

3336.7 -29.87 158.26

2329.4 -29.86 82.90

ORBIT DETERMINATION ACCURACY

9T. 6471.7 SIR 673.9 SS 1266.9

CRT .9960 CR8 -.9984 CST -.9615

LEA 6625.7 MSA 239.4 SEA 29.2

EL1 6503.7 EL2 111.8 ALF 5.66

ARRIVAL DATE DEC 13 1985

EARTH TO MARS

188.27 ECC .22156 114£ 2.9038 vl 30.282

231.14 RCA 146.56 APO 229.99 V2 26.349

173.34 ZAC 76.03 ETC 256.75 CLP 37.03

4.902 DPA -3.88 RAp 167.97 ECC 1.2040

INCH AZl4TH LNCM TIN( L-I TIN( INJ LAT

70.18 8 T 35 3901.11 -26.40

109.84 18 4 42 _J55.37 -26.39

70.18 9 7 $5 3901.11 -26.40

109.94 13 4 42 25155.37 -26.39

110.00 13 24 6 2899.23 -27.86

110.00 12 47 21 3001.24 -24.94

DIFFERENTIAL CCRRECTION6

TIDE 3.9199 TRA -.4677 TC-15.6123 BAU 2.5910

flOE .9987 RRA .1382 RC3 -.8784 FAU .16241

FOE 1.7006 FflA .7693 FC-11.3443 BSP 44283

ROE 5.9390 BRA .4977 8C315.6370 FSP 2429

INJ LONG INJ RT ASC INJ A]54TH INJ TIN( I_) CST TIM INJ 2 LAT INJ 2 LONG

163.29 36.32 67.59 9 12 36 3301.1 -29.19 155.21

92.73 36.31 67.58 13 53 57 2355.4 -29.19 84.67

163.26 36.32 67.59 9 12 36 3301.1 -29.19 155.21

92.73 36.31 67.58 13 53 57 2355.4 -29.19 84.67

88.76 36.96 69.54 14 12 22 2296.2 -30.41 60.50

96.17 35.92 65.83 13 37 30 2408.2 -27.99 88.52

MID-COURSE ExECUTIOI ACCURACY (_RIT DETERMINATION ACCURACY

_712742.1SGR 934.4 SG3 741.9 8T 6392.5 SiR 651.1 $6 1192.3

RRT .8959 RRF .8893 NTF .9511 CRT .9956 CRS -.9977 CST -.9785

SG812776.4 RZ3 .0821 R19 .9513 LEA 6529.9 NSA 262.2 SEA 30.1

S6112769.8 $G2 414.2 THA 3.76 EL1 6424.6 EL2 109.7 ALF 5.73

LAUNCH DATE DEC 28 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 207.79 LAP -1.84

RE 320.122 GL 26.07

PLANETOCENTRIC CONIC

C3 12.131VHL 3.483

LN(H AZMTH LNCH TIME

72.02 6 23 51

107.R8 12 56 3

72.02 6 23 51

107.88 12 56 3

110.00 14 14 18

110.00 12 6 46

F_'_'_"I_ TIME 554.00 ARRIVAL DATE DEC 15 1963

OISTANCE 759.384 EARTH TO MARS

LOt. 94.26 VL 33.164 GAL 1.99 AZL 87.17 HCA 220.81 SMA 188.43 ECC .22180 INC 2.8344 Vl 30.282

LOP 514.83 VP 23.938 GAP -11.40 AZP 92.15 TAL 10.98 TAp 231.59 RCA 146.63 APO 230.22 V2 26.366

GP -9.55 ZAL 69.50 ZAp 57.47 ETS 166.33 ZA( 58.08 ETE 175.56 ZAC 76.50 ETC 256.71 CLP 36.41

DLA 33.14 RAL 174.66 RAD 6567.5 _L 11.585 PTH 2.02 YHp

L-I TIN[ INJ LA7 INJ LONG INJ RT ASC INJ AZI4TH INJ TIM(

3861.41 -25.81 159.92 36.89 68.45 9 26 12

2905.99 -25.80 94.84 36.88 68.44 13 47 49

3861.41 -25.81 159.92 36.89 66.45 9 28 12

2995.99 -25.80 94.84 36.86 66.44 13 47 49

2751.85 -30.91 78.64 38.62 74.62 15 0 10

3143.55 -20.91 104.59 34.44 62.32 12 59 9

OIFFERENTIA_CCRRECTIONS

TOE 3.0242 TRA -.3552 TC-16.0965 BAU 2.6140

ROE .3793 RRA .1459 RC3 -.9245 FAU .15627

FOE 1.5524 FRA .8328 FC-11.1520 BSP 44744

DOE 3.8429 9RA .3639 8C31_.1176 FSP 2350

LAUNCH DAY( DEC 26 1964

HELIOCENTRIC CCNIC

RL 147.12 LAL -.00

MID-COURSE EXECUTION ACCURACY

SGT12975.9 SGR 895.1 $C,3 720.5

RRT .8620 flRF .8739 RTF .9302

S6812907.0 R23 .0741 R13 .9503

S6112900.1SG2 421.0 THA 3.51

FLIGHT TIRE 356.00

DISTANCE 763.786

LOL 94.26 YL 33.172 GAL 1.64 AZL 87.23 HCA

LOP 316.09 VP 23.967 GAP -11.46 AZP 92.06 TAL

r.P -9.22 ZAL 70.77 ZAP 36.82 ETS 166.47 ZAE

OLA 32.17 RAt. 175.90 RAD 6567.5 VEL 11.544 PTH

RP 207.66 LAP -1.85

RC 320.992 GL 27.68

PLAN(TOCENTRIC CONIC

C3 11.887 VHL 3.448

4.957 DpA -3.81 RAp 168.68 ECC 1.1997

PO CST TIN INJ 2 LAT INJ 2 LONG

3261.4 -28.50 151.87

2386.0 -28.49 86.79

3261.4 -28.50 151.87

2386.0 -28.49 86.79

2151.9 -32.71 69.88

2543.5 -24.44 97.23

ORBIT DETERMINATION ACCURACY

ST 6303.2 SR 630.1 SS 1118.2

CRT .9853 CRS -.9967 CST -.9747

LEA 6427.1 MSA 265.3 SEA 31.0

ELI 6533.8 EL2 107.3 ALF 5.63

ARRIVAL DATE DEC 17 1965

EARTH TO MARS

221.86 SMA188.58 CCC .22207 INC 2.7684 Vl 30.282

10.16 TAp 232.02 RCA 146.70 APO 230.46 V2 26.381

57.15 ETE 173.58 ZAC 76.97 ETC 256.67 CLP 35.80

2.01 VHP 5.013 DpA -3.77 RAp 169.40 ECC 1.1936

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT

74.05 8 42 3 3816.10 -25.19

105.95 12 49 47 3022.72 -25.18

74.05 6 42 3 3816,10 -25.19

105.95 12 49 47 3022.72 -25.18

110.00 14 43 50 2670.12 -32.23

110.00 11 47 10 3216.70 -16.53

DIFFERENTIAL CCRRECT|_4$

TOE 3.7521 1RA -.2117 TC-16.4955 BAU 2.6242

ROE .3657 RRA .1549 tiC3 -.7639 FAU .14902

FOE 1.4337 FRA .9172 FC-10.6536 BSP 45795

DOE 3.7899 BRA .2624 BC316.5132 FSP 2321

INJ I.(_IG INJ RT ASC INJ AZMTH INJ TIN(

156.18 37.52 69.30 9 45 39

97.39 37.52 69.28 13 40 10

156.18 37.52 69.30 9 45 39

97.39 37.52 69_29 13 40 10

72.63 39.88 77.94 15 28 20

108.94 34.18 60.75 12 40 47

MID-COURSE (XECUTION ACCURACy

SGT12978.1 SGR 859.8 S_,3 696.2

RRT .8652 RRF .8570 RTF .9489

SrJ13006.6 R23 .0701 R13 .9491

S6112999.4 $G2f 430.4 THA 3.28

PC) CST TIM INJ 2 LAT INJ 2 LONG

3216.1 -27.78 148.14

2422.7 -27.77 89.35

3216.1 -27.78 148.14

2422.7 -27.77 89.35

2070.1 -35.55 63.65

2616.7 -22.29 101.82

ORBIT OETERNINATION ACCURACY

ST 6246.0 SR 614.7 SS 1062.6

CRT .9854 CRS -.9951 CST -.9701

LSA 6359.6 NSA 271.8 SSA 51.3

EL1 6275.3 EL2 104.3 ALF 5.54
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JPLTM 33.1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE DEE 26 1984 FLIGHT TIME 358.00 ARRIVAL DATE DEC 19 1985

HELIOCENTRIC CONIC DISTANCE 768.194 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.181GAL 1.69 AZL 67.29 HCA 223.12 8MA 186.74 (CC .22237 INC 2.7053 vl 30.282

RP 207.54 LAP -1.85 LOP 317.35 VP 23.996 GAP -1_58 AZP 91.98 TAL g.32 TAp 232.44 RCA 146.77 APO 230.71 V2 26.396

RC 321.856 GL 27.29 GP -_._1 ZAL 72.10 ZAP 36.17 ET8 166.60 ZAE 56.24 ETE 173.60 ZAC 77.41 [TC 256.62 CLP 35.21

PLANETOCENTRIC CONIC

C3 11.861VHL 3.415 OLA 31.19 RAL 177,19 RAD 6567.4 VEL 11.535 PTH 2.01VHP 5.070 DpA -3.75 RAp 170.13 ECC 1.1919

LNCN AZMTH LNCH TIME LoI TIM( INJ LAT |NJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.34 9 2 52 3752.86 -24.55 151.88 38.22 70.13 10 3 35 3162.9 -27.03 143.85

103.66 12 39 12 3067.92 -24.54 100.56 38.22 70.12 13 30 19 2467.9 -27.02 92.52

75.34 g 2 52 3762.86 -24.35 151.88 38.22 70.13 10 5 35 3162.9 -27.03 143.85

103.56 12 39 12 3087.92 -24.54 100.56 38.22 70.12 13 30 19 2467.9 -27.02 92.52

110.00 15 8 8 2604.38 -53.06 67.68 40.74 80,76 15 51 31 2004.4 -33.98 58.37

110.00 11 33 8 3274.59 -16.58 112.27 34.24 59.67 12 27 42 2674.4 -Z0.48 105.32

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 3.6319_RA -.0838 TC-18.9877 BAU 2.8475 $G713109.8 8GR 827.2 8G3 675.5 ST 6137.4 SR 397.0 99 990.1

ROE .3512 RRA .1614 RC3 -.7127 FAU .14322 RRT .8482 RRF ,8384 RTF .9480 CRT .9834 CRS -,9926 CST -.9642

FOE 1.2966 FRA .9749 FC-lO.6330 BSP 46219 86013135,8 R23 .0831 R13 ,9481 LSA 6239.2 MSA 275.1 9SA 32.1

BOE 3.6667 8RA .1828 6C316.9828 FSP 2241 86113128.4 SG2 437.8 THA 3.07 EL1 6163.5 EL2 101.1 ALF 5.48

LAUNCH DATE DEC 26 1964 FLIGHT TIME 360.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC C_IC D| STANCE 772.806

RL 147.12 LAL -.00 LOt. 94.26 VL 33.190 GAL 1.54 AZL 67.35 HCA 224.38

RP 207.42 LAp -1.85 LOP 318.61 Vp 24.023 GAP -11.59 AZP 91.89 TAL 8.48

RC 322.714 GL 26.90 GP -8.61 ZAL 73.48 ZAP 35.55 ETS 166.73 ZAE 55.34

PLANETOCENTRIC CONIC

C3 11.433 VHL 3.384 DLA 30.20 RAL 178.50 RAD 6567.4 VEL 11.526 PTH 2.01VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

79.05 9 27 50 3686.70 -23.88 146.66 38.98 70.95 10 29 27

100.93 12 24 44 3126.39 -23.87 104.69 38.98 70.94 13 16 51

79.05 9 27 50 3686.70 -23.88 146.66 38.98 70.95 10 29 27

100.95 12 24 44 3126.59 -23.87 104.69 38.98 70.94 13 16 51

110.00 15 29 41 2346.93 -33.60 63.29 41.51 83.31 16 12 8

110.00 11 22 4 3324.35 -14.84 115.10 34.50 58.83 12 17 29

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 3.5277 TRA .0245 TC-17.5014 BAU 2.6818 $GTl6268.4 9GR 796.4 863 657.2

ROE .3365 RRA .1855 RC3 -.6883 FAU .13847 RRT .8607 RRF .8174 RTF .9476

FOE 1.1486 FRA 1.0075 FC-10.4665 BSP 46164 S_13290.3 R25 .0528 R13 .9477

BOE 3.5437 BRA .1673 BC317.5142 FSP 2125 86113282.9 962 442.8 THA 2.86

EARTH TO MARS

SMA 188.90 ECC .22270 INC 2.6434 vl 30.282

TAp 232.86 RCA 146.83 APO 230.96 V2 26.409

ETE 173.61 ZAC 77.84 ETC 256.58 CLP 34.63

5.127 OpA -5.76 RAp 170.86 ECC 1.1885

I:_ CST TIN INJ 2 LAT [NJ 2 LONG

3096.7 -26.26 138.65

2526.6 -26.25 96.68

3096.7 -26.26 138.65

2526.6 -26.25 96.68

1946.9 -34.16 54.09

2724.4 -18.86 108.29

ORBIT DETERMINATION ACCURACY

ST 5982.9 SR 578.1 SS 905.5

CRT .9833 CRS -.9688 CST -.9566

LSA 6072.3 MSA 275.4 9SA 33.6

EL1 6010.0 EL2 97.5 ALF 5.44

LAUNCH DATE DEC 26 1964 FLIGHT TIME 362.00 ARRIVAL DATE DEC 23 1965

HELIOCEHTREC CONIC DISTANCE 777.018

RL 147.12 LAL -.DO LOL 94.26 VL 33.199 GAL 1.39 AZL 87.41HCA

RP 207.31 LAP -1,85 LOP 319.87 vp 24.049 GAp -11.65 AZP 91.81 TAL

RC 323.566 GL 26.52 GP -8.33 ZAL 74.91 ZAp 34.94 ETS 166.84 ZAE

PLANETOCENTRIC CONIE

C3 11.263 VHL 3.358 DLA 29.18 RAL 179.86 RAD 8567.4 VEL 11.517 pTH 2.01VHp 5.186 DpA

LNCH AZMTH LNCH TIME L-! TIME IHJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

82.63 10 O 53 3604.77 -23.18 139.59 39.81 71.76 11 0 57

97.37 12 2 30 3211.58 -23.18 110.74 39.80 71.75 12 56 2

100.00 13 17 38 2970.85 -27.03 94.11 41.00 76.71 14 7 9

100.OO 11 28 26 3320.94 -19,44 117.31 38.29 66.84 12 23 47

110.00 15 49 37 2494.67 -33.94 59.25 42.25 85.68 16 31 11

110.00 11 12 57 3369.68 -13.23 117.62 34.93 58.19 12 9 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE 3.4202 TRA .1630 TC-17.9568 8AU 2.7036 86713398.7 8GR 769.1 863 636.8

ROE .3247 RRA .1710 RC3 -.6185 FAU .13286 RRT .8102 RRF .7951RTF ,9467

FOE 1.0240 FRA 1.0592 FC-10.2120 8SP 46375 86813418.8 R23 .0464 R13 .9468

BDE 3.4336 8RA .2362 8C317.9675 FSP 2050 86113411.2 862 450.3 THA 2.67

EARTH TO MARS

225.64 SMA 189.05 ECC .22305 ZNC 2.5878 vl 30.282

7.62 TAp 233.26 RCA 146.89 Apo 231.22 V2 26.422

54.45 ETE 173.63 ZAC 78.26 ETC 256.53 CLP 34.06

-3.79 RAp 171.60 ECC 1.1854

PO CST TIM INJ 2 LAT INJ 2 LONG

3004.8 -25.46 131.59

2611.6 -25.45 102.74

2370.7 -28.58 85.66

2720.9 -22.41 109.77

1894.7 -34.17 50.01

2769.7 -17.34 110.93

ORBIT DETERMINATION ACCURACY

ST 5651.1SR 563.5 98 836.4

CRT .9860 CRS -.9830 CST -.9468

LSA 5930.7 MSA 279.4 SSA 34.5

EL1 5877.4 EL2 93.4 ALF 5.43

LAUNCH DATE DEC 26 1964 FLIGHT TIME 364.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CONIC DISTANCE 781.451

RL 147.12 LAL -.00 LOL 94.26 VL 53.208 GAL 1.26 AZL 87.47 HCA

RF 207.21 LAP -1.85 LOP 321.14 VP 24.074 GAP -11.72 AZP 91.73 TAL

RC 324.413 GL 26.14 GP -8.07 ZAL 76.40 ZAP 34.35 ETS 166.95 ZAE

PLANETOCENTRIC CONIC

C3 11.092 VHL 3.330 OLA 28.13 RAL 181.25 RAD 8567.4 VEL 11.510 PTH

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

90.00 11 33 56 3318.32 -24.24

90.00 10 40 31 3491.69 -20.89

100.00 13 54 0 2866.74 -ZJD.4S

100.00 11 3 8" 3418.51 -16.72

110.00 18 8 25 2446.02 -34.13

110.00 11 5 12 3411.99 -11.70

DIFFERENTIAL CCRRECTION8

TOE 3.3131 TRA .3121 TC-18.5829 BAU 2.7272

ROE .3144 RRA .1763 RC3 -.5686 FAU .12721

FOE .9080 FRA 1.1110 FC3-9.9288 BSP 47041

806 3.3280 BRA .3585 8C318.5917 FSP 1976

EARTH TO MARS

226.90 SMA 189.21ECC .22344 INC 2.3527 vl 30.282

6.75 TAp 233.65 RCA 146.94 APO 231.49 V2 26.434

53.57 ETE 173.65 ZAC 78.67 ETC 256.49 CLp 33.50

2.00 VHp 5.246 DpA -3.84 RAp 172.35 ECC 1.1825

|NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

118.91 41.26 74.90 12 29 15 2718.3 -26.08 110.73

lS0;57 40.05 70.22 11 38 42 2891.7 -23.20 122.60

86.71 42.29 80.36 14 41 47 2266.7 -29.47 78.06

123.28 58.32 64.83 12 0 6 2818.5 -19.97 115.99

55.46 42.97 87.91 16 49 11 1846.0 -34.04 46.21

119.95 35.48 57.65 12 2 4 2812.0 -15.89 113.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13519,9 8GR 744.5 9G5 616.3 ST 5714.6 8R 550.7 S$ 772.1

RRT .7877 RRF ,7712 RTF .94_7 CRT .9668 CRS -.9744 CST -.9342

8_16540.4 R23 .0411 R13 .9458 LSA 5785.7 MSA 284.2 SSA 35.4

86113532.6 SG2 458.2 THA 2.49 EL1 5740.4 EL2 88.6 ALF 5.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 26 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC CONIC

RL 147.12 LAL *.0D

RP 207.12 LAP -1.15

RC 325.253 GL 23.73

PLAN(TOCENTRIC CONIC

C3 10.938 VHL 3.307

LMCH AZHTH LNCH TIM(

90.00 12 23 33

90.00 10 0 12

100.00 14 22 17

100.00 10 46 11

110.00 tS 2S 23

110.00 10 58 $2

DIFFERENTIAL C-_RECTION8

TO( 3.2002 TRA .4641 TC-19.Tg65 S&U 2.T500

ROE .3050 RRA .1006 RC3 -.5199 FAU .12174

FOE .7955 FRA 1.1536 FC3-9.8353 BS4P 47489

00E S.2147 BRA .4980 BC3t8.60ST F_P 1908

DISTANCE 783.844 EARTH TO MARS

LOL 94.26 VL 33.217 GAL 1.97 AZL 87.52 HCA 226_16 SMA 189.37 ECC .22388 INC 2.4797 Vl SO.282

LOP 322.40 VP 24.098 GAP -11.76 AZP 91.65 TAL 5.86 TAp 234.03 RCA 146.98 4PO 231.77 V2 26.444

GP -7.82 ZAL 77.94 ZAP 33.77 (TS 167.09 ZN[ 52.71ETE 173.86 ZAC 79.06 ETC 256.44 CLP 32.96

OLA 27.10 RAL 182.67 RAO 6567.4 VEL 11.503 PTH 2.09 VHP 5.306 OPA -3.91 RAp 173.10 (CC 1.1800

L-i TIN( INJ LAT INJ LONG INJ RT A8¢ INJ AZRTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3164.71 -28.54 108.26 42.91 79.75 13 18 20 2564.7 -27.69 99.78

3839.38 -17.01 139.68 39.85 67.01 11 O 51 3039.6 -19.98 132.24

2788.32 -29.19 81.02 43.36 83.27 15 8 45 2188,5 -29.82 72.27

3491.01 -14.57 127.39 38.69 63.61 11 44 22 2891.0 -18.00 120.48

2400.03 -34.18 $1.$7 43.70 90.03 17 6 26 1800.0 -33.80 42.65

3432.24 -10.23 122.13 36.16 57.20 11 56 4 2852,2 -14.48 115.61

HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SG713644.S _ 721.g S_3 S95.6 ST 5563.1 SR 536.8 SS 709.6

RRT .7637 RRF .7451RTF .9450 CRT .9879 CRS -.9618 CST -.9180

S6813663.d R23 .0350 R13 .9450 LSA 5628.4 MSA 288.2 SSA $6.3

SG113655.§ SG2 465.6 THA 2.32 ELI 5568.5 (L2 83.2 ALF 5.47

LAUNCH DATE DEC 26 1964 FLIGHT TIRE 368.00 ARRIVAL DATE OEC 29 1965

HELIOCENTRIC f_tMIC

RL 147.12 LAL -.00

RP 207.04 LAP -1.84

RC 326.088 GL 25.36

PLAN(TOC[NTR_( CONIC

C3 10.803 VHL 3.287

LNCH AZMTH LI_H TIN(

90.00 12 58 17

90.00 9 39 3

1OO.OO 14 46 57

100.00 10 33 3

110.00 16 43 30

110.00 10 32 41

DIFF(RENTIAL C._RRECTIONS

TOE 5.O955 TRA .6265 TC-19.1640 RAu 2.7716

ROE .2966 RRA .1853 RC3 -.4710 FAU .11621

FOE .6909 FRA 1.2001 FC3-9.3126 RSP 47932

9DE S.0_J)8 BRA .6533 8C319.1898 FSP |833

DISTANCE 790.239 EARTH TO MARS

LOt. 94.28 VL 33.226 GAL .91 AZL 87.57 I_A 229._3 $44A 189.54 ECC .22431 INC 2.4287 vl 30.282

LOP 323.66 VP 24.121 GAP -11.85 AZP 91.38 TAL 4.97 TAp 234.40 RCA 147.02 APO 232.05 V2 26.454

CoP -7.39 ZAL 79.53 ZAP 33.21ET$ |67.14 zA( 31.86 ETE 173.68 2AC 79.43 ETC 256.40 CLP 32.43

OLA 26.03 RAL 184.11 RAO 6367.4 VEL 11.497 PTH 2.00 VHP 3.367 DpA -4.00 RAp 173.86 ECC 1.1778

L-I TIM( INJ LAT |NJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3072.14 -27.49 101.83 44.12 82.93 13 49 30 2472,1 -28.19 93.05

3727.08 -14.61 144.96 40.22 65.47 10 41 10 3127.1 -17.80 137.74

2721.84 -29.62 76.11 44.36 85.81 15 32 19 2121.8 -29.89 67.32

3532.82 -12.88 131.18 39.26 62.70 11 32 17 2952,6 -16.24 124.20

2356.14 -34.13 48.44 44.43 92.06 17 2S 6 1756.1 -33.47 39.26

3491.08 -8.79 124.22 38.95 36.83 11 50 52 2891.1 -13.09 117.77

MID-COUR_ME EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT13763.9 SGR 701.9 SG3 575.4 ST 5404.2 SR 528.5 SS 651.1

RRT .7374 RRF .7178 RTF .9438 CRT .9092 CR3 -.9432 CST -.8962

S6813781.8 R23 .0311 R13 .9439 LSA 5460.9 MSA 294.4 SSA 57.1

S6113773.7 S;2 473.8 THA 2.16 ELI 5429.5 EL2 77.2 ALF 5.53

LAUNCH DATE DEC 26 1984 FLIGHT TIRE 370.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC CONIC

RL 147.12 LAL -.00 LOt. 94.28 VL 33.235 GAL

RP 206.98 LAP -1.84 LOP 324.93 yp 24.143 GAP -11.91 AZP 91.51 TAL

RC 326.917 GL 24.96 GP -7.37 ZAL 81.17 ZAp 32.67 ET_ I67.23 ZAE

PLANt[TOCENTRIC CONIC

C3 10.668 VHL 3.269 OLA 24.94 RAL 185.59 RAD 6587.4 VEL 11.492 PTH

DISTANCE 794.674 EARTH TO MARS

.74 AZL 87.62 HCA 230.69 SMA 189.70 ECC .22479 INC 2.3796 vl 30.282

4.06 TAp 234.73 RCA 147.05 Apo 232.34 V2 26.483

51.03 ETE 173.69 ZAC 79.82 ETC 256.35 CLP 31.91

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 13 25 33 2997.16 -28.00 96.22 45.21

90.00 9 23 35 3797.68 -12.57 149.15 40.82

100.00 15 9 30 2662.01 -29.84 71.68 45.32

100.00 10 22 19 3608.05 -10_93 134,37 39.97

110.00 17 D 46 2313.90 -33.98 45.15 45.23

110.00 10 47 32 3328.94 -7.3? 126.23 37.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.9659 TRA .7917 TC-19.5489 BAU 2.7939 SGT13883.1 SGR 683.6 SG3 555.3

RGE .2896 RRA .1887 RC3 -.4239 FAU .11098 RRT .7101 I_ .688_ RTF .9432

F0E .5905 FRA 1.2340 FC3-6.9892 BSP 48368 SG823899.9 R23 .0253 R13 .9432

BIDE 2.9800 _A .81_ 6C319.5535 FSP 1766 S6113891.6 SG2 481.1 THA 2.00

2.00 VHp 5.429 DpA -4.11 RAP 174.63 EC¢ 1.1759

INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2CONS

85.61 14 15 30 2397.2 -28,32 87.57

64.42 10 26 53 3197.7 -15.91 142.06

88.14 15 53 52 2062.0 -29.78 62.88

52.00 11 22 27 3008.1 -_4.59 i2_.49

94.00 17 39 20 1713.9 -33.05 36.04

56.53 11 46 21 2928.9 -11.72 119_84

ORBIT DETERMINATION ACCURACY

ST 5232.3 SR 519.2 SS 596.0

CR7 .990? CRS -.9171 CST -.8668

LSA 5283.1 NSA 299.0 SSA 38.0

ELI 5257.6 EL2 70.4 ALF 5.62

LAUNCH DAYS DEC 26 1944 FLIGHT TIME 372.00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC C_IC 0ISTANCE 799.089

RL 147.12 LAL -.00 LOL 94.28 VL 33.244 GAL .58 AZL 87.67 I'iCA

RP 206.89 LAP -1.84 LOP 326.20 VP 24.164 GAP -11.96 AZP 91.44 TAL

RC 327.742 GL 24.36 GP -7.16 ZAL 82.86 2AP 32.13 (T8 167.31 ZNE

PLAN(TOCENTRIC CONIC

C3 10.592 VHL S.234 OLA 23.83 RAL 187.10 RAD 6567.4 VEL 11.488 PTH

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT

90.00 13 49 58 2931.51 -28.23

90.00 9 11 11 3839.66 -10.72

100.00 13 30 38 2606.83 -29.89

1OO.OO 10 13 11 3639.35 -9.27

110.00 17 17 20 2273.03 -33.74

110.00 10 42 $8 3366.13 -5.97

DIFFERENTIAL C.4_RRECTION9

TD[ 2.8445 TRA .9688 TC-19.8878 8AU 2.8167

ROE .2834 RRA .1921 RC3 -.3783 FAu .10593

FOE .4970 FRA 1.2714 FC3-8.6583 B_P 48820

BDE 2.8586 8RA .9838 BC319.8914 FSP 1703

EARTH TO MARS

231.95 SMA 189.86 ECC .22532 INC 2.3322 vl 30.282

3.14 TAp 235.10 RCA 147.08 APO 232.64 V2 26.471

30.20 ETE 173.70 ZAC 80.19 ETC 256.31CLP _1.41

2.00 VHp 5.492 DpA -4.23 RAp 175.41ECC 1.1743

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

91.44 46.27 88.00 14 38 46 2331.5 -28.23 82.77

152,70 41.59 63.63 10 15 31 3259.7 -14.18 145.79

67.58 46.29 90.30 16 14 5 2006.8 -29.53 58.79

137.29 40.82 61.43 11 14 10 3059.5 -13.01 130.50

41.98 46.05 95.86 17 55 13 1673.0 -32.56 32.95

128.20 38.81 56.28 11 42 24 2966.1 -10.36 121.86

M|D-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$G714004.0 SGR 668.1 $63 536.2 ST 3053.8 SR 511.2 SS 547.9

RRT .G813RRF .6582 RTF .9422 CRT .9923 CRS -.87g7 CST -.8324

SG814020.0 R23 .O211 R13 .9423 LSA 3ogg.7 MSA 306.0 SSA 38.g

SGl14011.4 802 488.7 THA 1.86 ELI 5079.2 ELZ 63.1ALF S.73

24g9



JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LAUNCH DATE DEC 20 19S4 FLIGHT TIM( 374.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CONIC DISTANCE 805.505 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.253 GAL .41 AZL 87.71HCA 253.22 SMA 190.02 ECC .22587 INC 2.2864 vl 30.282

RP 208.84 LAP -1.85 LOP 327.46 VP 24.184 G_P -12.04 AZP 91.37 TAL 2.21 TAp 235.43 RCA 147.10 APO 252.94 V2 24.477

RC 326.562 GL 24.15 GP -6.98 ZAL 84.59 ZAF 31.61ETS 167.36 ZAE 49.59 ETE 173.71 ZAC 80.55 ETC 255.26 CLP 30.81

PLANET(_ENTRIC CONIC

C3 10.516 VML $.245 DLA 22.70 RAL 188.62 RAD 6567.4 VEL 11.485 PTH 2.00 VHP 5.556 DpA -4.$7 RAP 176.19 ECC 1.1731

LNCH AZ14TH LNCH TIME L-| TIM( INJ LAT INJ LONG IN/ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.00 14 12 32 2971.82 -26.3E 67.07 47.31 90.18 15 0 24 2271.8 -27.99 76.42

90.00 9 0 47 3916.42 -6.99 156.03 42.48 63.05 10 6 3 $316.4 -12.53 149.15

100.00 15 SO 48 2555.10 -29.81 63.?._4 47.28 92.32 16 35 21 1955.1 -29.17 54.99

100.00 10 5 14 3706.36 -7.67 140.03 4t.77 61.02 11 7 3 3106.t -Jl.47 133.31

110.00 1T 33 56 2233.34 -53.42 38.93 48.91 97.65 18 10 50 1633.3 -32.00 29.99

110.00 10 38 53 3002.90 -4.56 130.14 39.87 56.09 11 $6 56 3002.9 -9.00 123.84

DIFFERENTIAL CORRECTIONS M|O-C_URSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.7170 TRA 1.1494 TC-60.1865 9AU 2.6_]L $G714118.4 $GR 653.7 S63 516.6 ST 4861.6 SIR 503.8 SS 503.0

ROE .2779 RRA .1951 tiC3 -.3326 FAU .10_082 RflT ,8508 RRF .1_59 RTF .9408 CRT .9939 CRS -.8250 CST -.7819

FOE .4037 FRA 1.3061 FC3-6.3002 B�P 49217 S6814133.5 R23 ,0172 R13 .8409 LSA 4903.4 MSA 514.7 SSA 39.7

BDE 2.7312 BMA 1.1659 8C320.1912 FSP 1634 $6114124.8 SG2 496.2 THA 1.73 ELI 4887.5 EL2 55.5"_LF 5.86

LAUNCN DATE DEC 26 1964 FLIGHT TIM( 376.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC CONIC DISTANCE 807.917

RL 147.18 LAL -.00 LOL 94.86 VL 33.262 GAL .23 AZI.

EARTH TO MARS

87.76 HCA 234.49 SMA 190.19 ECC .22647 INC 2.2420 vl

RP 206.79 LAP -1.82 LOP 328.75 VP 24.203 GAP -12.11 AZP 91.30 TAL 1.26 TAP 235.75 RCA 147.12 APO 233.26 V2

tiC 329.379 GL 23.72 DIP -6.78 ZAL 86,36 ZAP 31.10 ITS t67.45 zAI[ 48.59 IT( 173.72 ZAC 80.90 ETC 256.22 CLP

PLAN(TOCENTMIC CONIC

C3 10.460 VHL 3.234 OLA 21.55 RAL 190.17 RAID GSGT.4 VEL 1t.483 PTH 2.01_ 5.6210pA -4.53 RAP 176.97 ECC

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ

30.282

26.°463

30.43

1.1722

2 LONG

90.00 14 33 52 2816.38 -28.24

90.00 9 51 49 391_.73 -7.33

100.00 16 10 7 2506.00 -29.62

100.00 9 56 14 3755.34 -8.tl

110.00 17 49 38 2194.98 -33.03

110.00 10 35 13 3639.42 -3.19

DIFFERENTIAL CaIRECTIONS

TDE 2.5695 TIIA 1.3367 TC-20.4519 BAU 2.8605

RDE .2735 RRA .1971 RC3 -.2678 FAU .09576

FOE .3177 irRA 1.3295 FC3-7,9253 B6P 49611

BOE 2.6029 BRA 1.3511 9C320.4549 F6P t559

83.OrZ 48.38 92.21 15 20 46 2216.4 -27.63 74.41

159.07 45.49 62.57 9 57 56 3369.7 -10.94 152.26

60.10 48.29 94.22 16 51 55 1906.0 -28.72 51._1

t42.85 42.83 60,68 11 0 $0 3155.3 -9.97 IS5.99

35.98 47.81 99.35 18 26 12 1594.7 -31.39 27.14

132.05 41.0_ 55.95 11 35 53 3039.4 -7.63 125.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8d;714231.7 $6R 040.6 $63 496.S ST 4665.6 S_R 497.5 S6 465.0

RRT .8187 RRF .5915 flTF .9399 CRT .9953 CRS -.7538 CST -.7212

8G814248.1 R23 .0118 R!3 .9400 LSA 4703.9 MSA $22.1 SSA 40.5

8GII4tST.Z _2 505.1 THA 1.60 EL1 4691.8 EL2 48.1 ALF 6.06

LAUMCH DATE DEC 26 1984 FLIGHT TIM( 378.00

HELIOCENTRIC CONIC DISTANCE 812.529

RL 147.12 LAL -.00 LOL 94.26 VL 35.271 GAL .06 AZL 87.80 HCA 235.76 IMA

RP 206.75 LAP -1.82 LOP 330.00 VP 24.221 GAP -12.18 AZP 91.24 TAL .31 TAp

RC )3_.160 GL 23.29 GP -8.60 ZAL 88.18 ZAP SO.GO ETS 167.51 zA( 47.80 ET(

PLANETOCENTRIC CONIC

(3 &Q.4R8 VHL 5.229 DLA 20.38 RAL 191.74 MAD 6587.4 VEL 11.451 PTH ,2.00 VHP

LNCN AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIIAE

90.00 14 54 16 2764.15 -26.04 79.21 49.46 94.11 15 40 20

90.00 9 45 56 4060.65 -5.72 161.95 44.61 62.22 9 50 56

100.00 16 28 52 2459.06 -29.33 56.64 49.33 96.02 17 9 52

100.00 9 52 0 3600.97 -4.56 145.17 43.98 60.43 lO 55 21

110.00 16 5 26 2156.97 -32.56 33.13 48.77 100.98 16 41 25

110.00 10 31 56 3675.82 -1.60 133.95 42.25 55.86 11 33 _2

DIFFERENTIAL CGRRECTIONS MIO-COURSl[ EXECUTION ACCURACY

TDE 2.4503 TRA 1.5099 TC-20.6899 8AU 2.8642 36T14338.8 S_R 626.1 SG3 476.2

ROE .2691 RRA .1965 RCS -.2474 FAU .09142 RRT .5875 RRF .5499 RTF .9406

FOE .2226 FRA 1.$142 FC3-7.5912 BIP 50043 S68143§2.5 R23 -.0042 R15 .9406

BOE 2.4650 6flA 1.5227 BC320.6914 FSP 1482 S6114343.§ SG2 506.4 THA 1.47

LAUNCH DATE DEC 28 1964 FLIGHT TIM( 380.00

HELIOCENTRIC CONIC DISTANCE 816.739

RT. 747.12 LAL -.00 LOL 94.26 VL 33.260 GAL -.12 AZL 87.64 HCA 237.03 SMA

MP 206.71 LAP -1.81 LOP 331.27 VP 24.237 GAP -12.25 AZP 91.17 TAL 359.34 TAP

RC 351.000 GL 22.64 G4P -6.43 ZAL 90.03 ZAp 30.12 (T6 167.37 zAE 47.02 ETE

PLAI4[TOCENTRIC CCNIC

CS 10.415 VHL 3.227 DLA 19.19 RAL 193.33 RAO 6567.4 VEL 11.481 PTH 2.00 VHP

LNCM AZ14TH LNCH Till( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 15 13 56 2714.50 -27.75 75.61 50.58 95.90

90.00 8 58 54 4069.84 -4.15 164.71 45.82 61.96

100.00 16 47 6 2413.94 -26.97 53.33 50.42 97.72

100.00 9 46 23 3645.63 -3.06 147.63 45.23 60.25

110.00 18 21 3 2120.13 -32.07 30.38 49.76 102.55

110.00 10 28 56 3712.21 -.41 135.85 43.56 55.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

SG714448.5 SGR 624.1 SG3 457.7

RflT .5497 RRF .5290 RTF .9566

S6814462.0 R23 .0162 R15 .9566

S6114452.6 SG2 521.2 THA 1.36

TOE 2.3315 TRA 1.7462 TC-20.8357 BAU 2.9012

ROE .2692 RRA .2022 RC3 -.1993 FAU .06549

FOE .1675 FflA 1.3995 FC3-7.1062 8SP 50642

BOE 2.3470 BRA 1.7578 BC320.8366 FSP 1463

ARR|VAL DATE JAN 8 1966

EARTH TO MARS

190.35 ECC .22711 INC 2.1990 Vl 30.262

236.06 RCA 147.12 APO 233.58 V2 26.488

173.72 ZAC 81.25 ETC 256.18 CLP 29.95

5.687 DPA -4.69 RAp 177.77 ECC 1.1716

PO CST TIM INJ 2 LAT INJ 2 LONG

2164.1 -27.18 70.65

5420.6 -9.39 155.19

1859.1 -28.19 48.02

3201.0 -8.49 138.56

1557.0 -S0.72 24.40

3075.8 -6.26 127.72

ORBIT DETERMINATION ACCURACY

ST 4449.6 SR 490.4 SS 421.2

CRT .9962 CRS -.6488 CST -.6338

LSA 4484.3 MSA 325.3 SSA 41.2

ELI 4476.S EL2 42.7 ALF 6.27

ARRIVAL DATE JAN 10 1966

EARTH TO MARS

190.52 ECC .22779 INC 2.1572 vl 30.282

236.$6 RCA 147.12 APO 233.92 v2 26.492

175.73 ZAC 81.59 ETC 256.14 CLP 29.49

5.755 DpA -4.87 RAP 178.57 ECC 1.1714

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15 59 10 2114.5 -26.64 67.12

9 44 44 3469[8 -7.87 158.00

17 27 22 1813.9 -27.60 44.80

10 §0 29 3245.6 -7.01 141.06

18 56 23 1520.1 -30.01 21.77

11 SO 50 $112.2 -4.89 129.63

ORBIT DETERMINATION ACCURACY

ST 4273.9 SR 491.3 SS 431.2

CRT .9962 CRS -,5853 CST -.5959

LSA 4309.6 MSA 345.7 SSA 41.9

EL1 4301.9 EL2 42.3 ALF 6.53

2500



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE DEC 26 1964

HELIOCENTRIC CONIC

8L 147.12 LAL -.00

RP 206.69 LAp -1.60

RC 331.606 GL 22.$6

PLANETOCEN;MI( CONIC

C3 10.426 VHL S.ZZ9

LNCH AZ14TN LNCH Tlld_

80.00 15 33 I

80.00 8 30 36

100.00 17 4 59

100.00 9 41 18

110,00 16 3S _J

110.00 10 2S 16

FLIGHT T]M( 382.00 ARRIVAL DATE JAN IZ 1966

DISTANCE 621.146 EARTH TO MARS

-.51AZL 67.88 HCA 258.50 SMA 190.68 ECC .22851 |NC 2.1167 Vl 30.282

APO 254.26 V2 26.484

ETC 256.10 CLP 29.04

94.26 VL 33.289 GAL

RAP 179.38 ECC 1.1716

INJ Z LAT |MJ 2 LONG

-28.04 65.77

-6.37 160.72

-26.94 41.TS

-5.55 145.50

-29.26 19.24

-3.50 131.54

LOL

L_ 332.54 VP 24.253 r*AP -12.32 AZP 91.11 TAL 358.34 TAP 236.65 RCA 147.11

GP -6.2T ZAL 91.91 ZAP 29.65 ET3 167.63 ZAE 46.24 ETE 173.73 ZAC 81.92

DLA 17.99 8AL 194.93 SAD 6567.4 VEL 11.461 PTH 2.00 VHP 5.920 DpA -5.0T

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIM_ PO CST TIM

2667.00 -27.37 72.19 51.75 97.57 19 17 28 2087.0

4117.77 -2.61 167.39 47.12 61.79 9 39 15 3517.6

2370.41 -26.53 50.17 51.55 99.33 17 44 30 1770.4

3889.59 -1.59 150.05 46.55 60.15 10 44 8 3269.6

2064,13 -31.50 ET.TE 50.84 104.01 19 _.| 13 1484.1

3748.64 .99 137.75 44.94 55.83 11 28 46 31d8.6

OlFFEREMTI&L COtW[CTIONS NIO-C_JR_ EIOECUTION ACCURACY

19E Z.IRSR TRA 1.9620 1C-20.9961BAU 2.9252 SGT1455R.3 S4;N 613.9 SG3 43R.4

MD( .2662 RRA .20L_ RE5 -.1608 FAU .08118 RRT .5145 ImF .4885 fllF .9548

FOE .0943 FRA 1.409_ FC3_-4,7409 BSF 51030 S4814572.2 fl23 .0089 R13 .R548

BOE Z.EO19 IHtA 1.9_5 BC320.9967 FSP 1595 S4114542.7 Sr_ 525.5 114A 1.25

LAUNCH DATE DEC 26 1964 FLIGHT TIN[ 384.00

t4ELIOCENTRIC CI_IIC DISTANCE R25.553

RL 147.12 LAL -.00 LGL 94.29 VL 33.298 GAL -.49 AZl. 8T.92 HCA 259.57 SMA 190.85 ECC .22928

RP 206.69 LAP -1.79 LOP 383.86 VP 24.26T GAP -12.59 AZP 91.05 TAL 357.36 TAP 236.93 RCA 147.09

RC 332.609 r,L 21.9t r_P -6.11 ZAL 93.83 ZAP _9.19 (T$ 187.67 ZME 45.48 ETA 173.73 ZAC 82.25

PLAN[TOCENTRIC COMIC

C3 10.461Vt4L 3.234 DLA 16.77 RAL 194.54 HAD 45_7.4 _fEL 11.485 PTH 2.00 _4P 5.689 OP4 -5.2T

LNCH AZ14TH LNCN TIN[ L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIM

90.00 15 51 346 _1.39 -26.92 68.92 52.R3 99.15 16 35 19 2021.4

eD.O0 6 24 32 4164.76 -1.10 170oQ_ 48°50 S|.70 9 34 17 3564.8

100.00 17 22 29 2328.51 -20.02 47.15 5E.73 10D.85 10 1 ST 1728.5

100.00 9 59 41 $953.04 -.11 152,43 47,96 60.11 10 42 14 3333.0

1107p_ 19 51 49 2049.94 -50.09 25.18 51,1HS 105.4_ 19 25 55 144R._

110.00 10 23 55 3185,t 7 2.38 zSR.14J 48.39 55.29 11 29 5O 3185,£

DIFFERENTIAL CaIR[CTION6 MID-COURSE [M[CUTICN ACCURACY

TOE 2.Q301TRA 2.1701 TC-21.0729 EAU 2.9471 $GT144Q?o4 m 807.8 SG3 421.0

RDE .EDSR.RRA .2031 RE5 -.1222 FRU .Q74HIQ RRT .41_1 _ .4534 RTF ,9338

YD£ .06T9 FRA 1.41RT FCS-G.5440 19P 51474 SGRt4GOO.O fl23.00L_Rt3 .9338

BOA 2.0675 MA 2.19 rid RC321.0753 Flip 1554 SG114970.3 SG'2 552.4 THA 1.15

ORBIT DETERMINATION ACCURACY

ST 4050.0 SR 405.8 SS 410.3

CRT ,9948 CRS -.4297 CST -.4TRR

LEA 4083.S MSA 361.2 SEA 42.4

EL1 4078.8 EL2 49.1 ALF 6.91

ARRIVAL DATE JAN 14 19GG

EARTH TO MARS

INC 2.0772 vt 30.292

Ai_) 234.61 V2 24.494

ETC 256.06 CLP 28.59

RAP 160o19 (CC 1.1722

INJ 2 LAT 1NJ 2 L(_IG

-25.3T 40.59

-4.87 193.37

-26.24 36.60

-4.09 145.90

-2J_47 16.90

-2.11 133.45

ORBIT DETERMINATION ACCUItACY

ST 5048°2 SR 484.4 S6 408.9

CRT .R912 CR9 -.3115 CST -.4038

LEA 3R91.8 MSA 3T5.2 $6A 42.0

EL1 3878.1 EL2 63.6 ALF 7.11

LkUNCH DATE DEC E6 1964 FLIGHT 1114( 386.00 ARRIVAL OAT( JAN 16 1966

HELIOCENTRIC CONIC DISTAMCE $29.958 EARTH TO MARS

-.t8 AZL 87.96 HCA 240.05 SMA 191.02 ECC .23009 IXC 2.0397 vl

AFO 2_,b.97 vE

ETC E56.03 CLP

8L 147.12 L4L -.00 LOL 94.26 VL 35.307 GAL 30.282

RP 206.47 LAP -1.79 LGF 335.08 VP 24.281 GAP -12.46 AleP 80.99 T&L 356.58 TAP 237.19 RCA 147.07 ES.49T

tiC 355.409 GL 21.43 GP -5.9T ZAL 95.78 ZAP IS.T3 (TS 187.7Z zAE 44.73 ETE 173.73 ZAC 82.58 26.16

PLAN[TOCENTRIC CONIC

CS 10.$20 VHL 3.244 DL& 15.54 RAL 198.|8 MAD 8597.4 VI[L |1.485 PTH 2.00 VHP 5.957 DFA -5.49 RAP 10I.Dl ECC 1.1731

LNCH AZ14TH LNCH TIN[ L-! TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 9 48 25TT.39 -26.40 65.91 54.21 100.43 14 52 44 1917.4 -E4.6T 57.57

90.00 8 19 39 421|.04 .39 172.60 49.9? 61.69 9 29 50 3611.0 -3.39 165.96

1OO.OD 17 59 59 2287.35 -27.47 44.24 33.96 102.28 19 17 47 1687.5 -25.50 35.99

100.00 9 32 27 5R76,12 1,35 654.90 49,44 80.14 t0 38 43 3372.I ---2:64 148.28

110.00 I9 6 55 2014.58 -50.25 22.89 53.14 108.74 t9 40 29 1414.9 -ET.9G 14.46

110.00 SO 21 42 3921.84 3.78 141.58 47.92 59.00 11 25 24 3221.8 -.71 135.57

DIFFERENTIAL CCmRECTION6 NID-COURS4[ EXECUTION ACCURACY CIRBIT DETERMINATION ACCURACY

TOE 1.9043 TRA 2.5_5 TC-21.1123 BALI 2.9694 SGTI4TTE.2 SGR 90t.8 843 402,7 ST 3639.9 Sit 483.E SS 410.2

ROE .2661RMA .E065 RE5 -.0949 FAU .07214 RRT ,4468 RRF .4175 RTF .9518 CRT .9844 CRS -.1099 CST -.3281

FOE -.0225 FRA 1.4319 FC3-5.9398 RRP 51888 4Hja14784.4 fl23 .0010 R13 .9316 LEA 3673.0 MSA 394.3 SEA 43.2

ROE 1.SE4R BRA 2.4052 BC32|.1124 FSIP 1275 S4114774.8 _ 55R.1THA 1,05 EL1 3670.5 ELI 84.4 ALF 7.45

LAUNCH DATE DEC 24 1904

N[LIOCENTRIC _IC

ML 147.12 LAL -.OD

RP 206.67 LAP -1.17

RC 334.204 GL 20.93

PLAN_TOCENTRIC CONIC

C3 10.606 Vt4L 3.257

LNCH AZMTH LNCM TIN[

90.00 16 ET 34

90.00 R 14 51

100.00 17 56 32

tO0.O_ 9 29 34

110.00 19 21 51

110.00 10 19 44

DIFFERENTIAL C_RflECTION9

TOE 1.7945 TRA 2.9L_4 TC-21.09T9 BAU 2.9R15

RD[ .2672 RRA .20)5 RC3 -.04R4 FAt/ .08TT5

FOE -.0772 FRA 1.4399 FC3-5.3305 RRP 52304

BIDE 1.7844 9RA 2.6372 BCSZJ.0979 FSP 1218

FLIGHT TIN[ 398.00 ARRIVAL DATE JAN 18 1966

DISTANCE 854.355 EARTH TO MARS

LOL 94.26 VL 55.316 GAL -.ST AZL 88.00 HCA 242.$0 St4A 191.19 ECC .23095 INC 2.0012 Vl 30.202

LiP 336.35 VP 24.293 GAP -12.53 AZP 90.R4 TAL 355.34 TAP 237.45 RCA 147.03 APO 235.34 V2 26.497

CAs -5.83 ZAL 97.72 ZAP 28.29 ET$ 167.76 ZJME 43.99 ETA 175.72 ZAC 62.90 ETC 253.99 ELF 27.74

DLA 14.50 RAL 199.79 RAID 6567.4 VEL 11.489 pTH 2.00 VHp 8.027 DPA -5.72 RAP 191.85 ECC 1.1745

L-1 TIM( INJ LAT INJ LGNG INJ RT A$C INJ AZI4TH INJ TIM( PO E$T TIM INJ 2 LAT INJ 2 LONG

2554.93 -25.85 62.85 55.51 102.02 tT 9 49 1934.9 -23.92 54.68

4ES_:T9 1.8T 175.15 51.51 61.74 9 25 48 3656.8 -1.92 166.52

2244.01 -26.86 41.46 55.25 103.63 10 34 0 1648.0 -24.72 33.31

4019.93 2.80 15T.15 St.OO 80.23 10 35 33 3416.9 -1.19 150.63

1981.05 -29.56 20.52 54.38 108.00 19 54 52 1381.0 -26.92 12.21

5950.95 5.19 143.51 4_.51 58.16 11 24 3 3259.7 .70 137.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T54874.9 _R 599.4 SG5 394.4 $T 5445.3 8_ 482.9 66 41T.4

RRT .4115 _ .3909 RTF .9297 CRT .9730 CRS -.0589 CST -.2494

$4814886.9 R23 -.0024 R13 .9297 LEA 3477.0 MSA 414.6 SEA 43.E

S4114876.8 SGZ 545.3 THA .95 (L1 3475.2 ALE 110.4 ALF 7.78

='501



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 28 1864 FLIGHT TZME 390.00 ARRIVAL DATE JAN 20 1986

HELIOCENTRIC CONIC 0ZSTANCE 838.750 EARTH TO MARS

RL 147.12 LAL -.00 LOt. 94.26 VL 33.326 GAL -1.07 AZL 68.04 HCA 243.37 8MA 191.36 ECC .23187 |NC 1.9646 vl 30.282

RP 206.88 LAP -1.78 LOP 337.62 VP 24.304 GAP -12.61 AZF 90.88 TAL 354.32 TAp 237.69 RCA 146.99 APO 235.72 V2 Z8.495

Re 354.998 GL 20.42 GP -5.T0 ZAL 89.70 ZAP 2T.68 ET8 167.60 ZAE 43,26 ETE 173.72 ZAC 83.22 ETC 255.96 CLP 27.32

PLANETOCEMTRIC CONIC

C3 10.?18 VHL 3.274 OLA 13.08 RAL 201.43 RAO 8567.4 VEL 11.494 PTH 2.00 VHp 6.098 OpA -5.95 RAp 182.66 ECC 1.1764

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 18 45 1 2493.91 -25.22 59.98 56.86 103.32 17 26 55 1893.9 -28.14 51.93

90.00 8 10 26 4302.08 3.33 177.68 53.12 61.86 9 22 8 3702.1 -.46 171.05

lO0.OO 18 13 6 2209.69 -26.22 38.79 56.59 104.69 18 49 58 1609.7 -23.92 30.75

100.00 9 25 0 4061.53 4.23 159.49 52.62 60.38 10 32 41 3461.5 ,26 152.96

110.00 19 36 39 1946.37 -26.86 18.04 55.68 109.18 20 9 8 1348.4 -25.97 10.05

110.00 10 17 58 3895.62 8.58 145.46 51.17 56.38 11 22 54 3295.6 2.11 159.22

O1FFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6197 TRA 2.6717 lr_-21.0287 BAU 3.0132 $G714974.6 8GR 595.3 883 366.6 ST 3255.9 8R 485.4 SS 429.6

ROE .2891 RRA .2028 RC3 -.0158 FAU .06340 RRT ,3764 RRF .3452 RTF .9269 CRT .9556 CRS .0529 CST -.2291

FOE -.1283 FRA 1.4422 FC3-5.1212 8SP 52735 S_14986.4 R23 -.0045 Rl3 .9269 LSA 3290.0 MSA 459.6 8SA 45.1

BOG 1.6419 9RA 2.8768 6C321.0287 FSP 1163 S8114976.2 SG2 551.5 THA .86 EL1 3288.6 ELZ 141.1 ALF 8.09

LAUNCH OATE DEC 26 1984 FLIGHT TIME 392.00 ARRIVAL DATE JAN 22 1966

HELIOCENTRIC CONIC DISTANCE 843.t41 EARTH TO MARS

RL 147.12 LAL -.00 LOt. 94.26 VL 33.535 GAL -1.27 AZI,. 88.07 HCA 244.64 SMA 191.52 ECC .23263 INC 1.9287 vl $0.282

RP 209.70 LAP -1.74 LOP 338.69 VP 24.314 GAp -12.69 AZP 90.83 TAt. 353.28 TAP 237.92 RCA 146.93 APO 236.12 V2 26.498

RC 338.784 G4. 19.90 GP -5.57 ZAL 101.69 ZAP 27.44 ET8 167.83 ZAE 42.54 ETE 173.71 ZAC 85.55 ETC 255.94 CLP 26.91

PLAN[TOCENTRIC CONIC

C3 10.859 VHL 8.MS DLA 11.81 RAL 203.06 RAD 6567.4 VEL tl.500 PTH 2.00 VHP 6.170 DpA -6.20 RAp 183.50 ECC 1.1787

LNCH AZMTH LNCM TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 2 9 2454.26 -24.57 57.26 58.27 104.54 17 45 3 1854.5 -22.35 49.30

90.00 9 6 21 4347.04 4.77 180.20 54,61 62.05 9 16 49 3747.0 .99 173.55

100.00 16 29 29 2172.57 -25.55 36.24 57.96 106.07 19 5 42 1572.6 -23.10 28.$0

100.00 9 21 42 4103.97 5.66 161.64 54.32 60.60 10 30 6 5504.0 1.70 155.29

110.00 19 51 18 1916.57 -28.12 15.65 57.03 110.26 20 23 15 1316.6 -25.10 7.98

110.00 10 16 23 3932.73 7.97 147.43 52.90 56.65 11 21 55 3332.7 5.55 141.16

DIFFERENTIAL C_RECTION$ MID-COURSE EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4753 TRA 3.1166 TC-20.9166 6AU 3.0364 SGT15075.6 _ 59_,0 SG3 349.2 ST 3081.4 8R 484.8 $S 442.8

ROE .2719 RRA .2014 RC$ .015_ FAU .05925 RRT .3417 RRF .3092 RTF .9243 CRT .9300 CR8 .1512 CST -.2103

FOE -.1748 FRA 1.4406 FC3-4.7237 8_P 53134 8G815087.4 R28 -.0075 R13 .9243 LSA 3115.6 MSA 486.0 SSA 42.8

90[ 1.4981 BRA 3.1251 BC320.9166 FSP 1108 80115077.1 SG2 557.2 THA .77 EL1 3114.3 EL2 176.S ALF 8.$5

LAUNCH DATE DEC 28 1964 FLIGHT TIME 394.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC CONIC DISTANCE 847.526 EARTH TO MARS

RL 147.12 LAL -.00 LOt. 94.26 VL 33.344 GAL -1.47 AZL 88.11 HCA 245.91 SMA 191.69 ECC .25385 INC 1.8936 vl 30.262

RP 208.73 LAP -1.73 LOP 340.16 VP 24.323 GAP -12.77 AZP 90.77 TAL 352.23 TAp 238.14 RCA 146.87 APO 236.52 v2 26.490

RC 536.567 GL 19.37 GP -5.45 ZAL 103.69 ZAP 27.03 ET8 167.68 2AE 41.83 ETE 173.70 ZAC 85.84 ETC 255.91CLP 26.52

PLANETOCENTRIC CON|C

CS 11.026 VHL 3.321DLA 10.57 RAL 204.70 RAO 6587.4 VEL 11.507 PTH 2.00 VHP 8.243 OPA -6.45 RAP 184.35 ECC 1.1815

LNCH AZMTH LNCH "TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH l_J TIME PO CST T|N [NJ 2 LAT INJ 2 LONG

gO.DO 17 18 59 2415.94 -23.89 54.65 58.73 105.67 17 59 15 1815.9 -21.51 46.79

90.00 8 2 54 4391.71 6.19 182.71 56.56 62.31 9 15 46 3791.7 2.43 176.05

100.00 18 45 35 2136.62 -24.85 33.80 59.42 107.16 19 21 12 1536.8 -28.26 25.96

100.00 9 16 39 4146.27 7.06 184.19 56.09 60.88 10 27 45 3546.3 3.13 157.62

110.00 20 5 47 1885.69 -27.38 13.76 58.44 111.32 20 37 12 1285.7 -24.23 6.01

110.00 10 14 57 3969.96 9.36 149.42 54.69 56.97 11 21 7 3370.0 4.95 143.11

DIFFERENTIAL CORRECTIONS HID-COURS( EXECUTION ACCURACy ORBIT DETERMINAT|ON ACCURACY

TOE 1.3276 TRA 3.3757 TC-20.7442 BAU 3.0564 SGT15171.5 8GR 591.6 883 331.7 ST 2928.5 8R 486.9 SS 457.2

ROE .2755 RRA .1999 RC3 .0447 FAU .05506 RRT .3073 RRF .2741 RTF .9209 CRT .8946 CRS .2361 CST -.2125

FOE -.2158 FRA 1.4366 FC3-4.3225 BSP 53557 S8815163.0 R23 -.0098 R15 .9209 LSA 2962.4 MSA 494.8 SSA 42.3

BOG 1.3558 BRA 3.5816 8C320.7443 FSP 1052 88115172.6 SG2 562.9 THA .69 EL1 2960.9 EL2 215.2 ALF 8.50

LAUNCH DATE DEC 26 1964 FLIGHT TIN( 396.00 ARRIVAL DATE JAN 26 1966

HELIOCENTRIC C..CNXC DISTANCE 851.906 EARTH TO MARS

RL 147.12 LAL -.DO LOt. 94.26 VL 33.358 GAL -1.68 AZL 88.14 HCA 247.18 SMA 191.88 ECC .23493 INC 1.8592 vl 30.282

RP 206.77 LAP -1,71 LOP 341.43 VP 24.331 GAP -12.85 AZP 90.72 TAL 351.17 TAP 238.34 RCA 146.79 APO 238.94 V2 26.485

RC 337.346 GL 18.93 _ -5.33 2AL 105.69 ZAP 28.63 ETS 167.89 ZAE 41.12 ETE 173.68 ZAC 84.14 ETC 255.89 CLP 26.13

PLAN(TOCENTRIC CONIC

C3 11.228 VML 5.351 DLA 9.33 RAL 206.33 RAO 6567.4 VEL 11.516 PTH 2.01 VHP 6.317 DpA -6.72 RAp 185.20 ECC 1.1848

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 35 32 2378.94 -23.19 52.17 61.24 108.72 18 15 11 1778.9 -20.68 44.40

90.00 7 58 3 4436.12 7.58 185.23 58.38 62.64 9 13 0 3836.1 3.66 178.58

100.00 19 1 26 2101.85 -24.13 31.47 60.92 108.20 19 36 28 1501.9 -21.41 23.72

100.00 9 15 50 4188.44 8.45 166.55 57.91 61.22 10 25 38 3588.4 4.55 159.94

110.00 20 20 5 1855.76 -26.62 11.76 59.90 112.28 20 51 1 1255.8 -23.36 4.12

110.00 10 13 41 4007.30 10.74 151.43 56.54 57.35 11 20 28 3407.3 6.56 145.08

DIFFERENTIAL C_RRECTIONS MIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1811 TRA 3.6395 TC-20.5309 BAU 3.0819 88T15269.7 SGR 590.9 SG3 314.7 ST 2797.9 SR 489.7 S8 471.0

RDE .2800 RRA .1979 RC3 .0718 FAU .05101 tiNT .2735 RRF .2396 RTF .9172 CRT .8473 CRS .3087 CST -.2344

FOE -.2528 FRA 1.4293 FC3-3.9326 BSP 53970 8¢,815281.1 R23 -.0120 R13 .9171 LSA 2830.7 NSA 524.6 SSA 41.7

BDE 1.2138 8RA 5.6448 BC320.5310 FSP 1002 88115270.6 SG2 568.4 THA .61 EL1 2828.8 EL2 257.3 ALF 8.51

2502



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH GATE DEC Z6 1944 FLIGHT TIN( $g8,00 ARR|VAL DATE JAN Z8 1986

HELIOCENTR|C CON|C DISTANCE 856.279 EARTH TO MARS

RL 147.12 LAL -.00 LOL 84.26 VL 35.382 GAL -1.88 AZL 86.17 HCA 248.44 SMA 192.03 ECC .25608 INC 1.8255 Vl 30.262

lP 206.81 LAp -1.70 LOP 542.70 yp 24.358 GAP -12.93 A ZP 80.67 TAL 350.09 TAp 256.54 RCA 146.70 APO 257.37 V2 26.460

RC S$8o120 GL 16.29 GP -5.22 ZAL 107.68 ZAP 26.24 ST5 167.91ZAE 40.42 ETE 173.66 ZAC 84.45 ETC 255.86 CLP 25.75

PLANI[TOCEMTRIC CONIC

C5 11.480 VHL 3.385 OLA 8.08 RAL 207.98 RAO 8587.4 V(L 11.526 PTH 2.01VHP 6.392 DPA -8.99 RAp 186.05 ECC 1.1886

LHCH AZMTH LNCH TIN( L-I TIME 1NJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.00 17 51 48 2343.24 -42.4T 48.80 82.80 107.70 18 30 51 1743.2 -19.84 42.12

90.DD 7 55 47 4480.29 8.98 187.75 80.28 83.03 8 10 27 3880.3 5.27 181.01

100.00 19 17 3 20/_.29 -23.40 29.24 82.48 109.16 19 51 31 1468.5 -20.57 21.59

100.00 9 15 15 4280.48 R.82 168.92 50.80 81.63 10 25 45 3630.5 5.96 162.27

110.00 20 34 12 1828.82 -25.88 9.84 6t.41 113.18 21 4 39 1226.8 -22.50 2.52

110.00 10 12 38 4044.72 lZ.10 155.47 58.45 57.79 11 19 5T 3444.7 ?.77 147.08

01FF[R[NTIAL C_NRECTIONS N|O-CoulUI_ [vlrCUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOIl 1.0844 TRA $.9115 TC-20.8648 BAU 3.1042 SGT15_3.2 _ 590.0 543 _8.0 ST 2694.1N 495.E SS 484.0

ROE .2858 RNA .1855 RC5 .0t_5 FAU .04704 RRT .2408 _ .Z056 flTF .9128 CRT .7870 CRS .3725 CST -.2713

FOE -.21_1FRA 1.4177 FCS-$.SSSS BGP 54374 Sr, alS374.S 883 -.0148 813 .9128 LSA 2725.2 MSA 554.5 SSA 40.8

BOE 1.0750 BllA S,9164 8C$80.2850 FSil s 948 $61158J3,8 SG2 575.5 THA .55 EL1 2722.3 EL2 501.1ALF 8.30

LAUNCH DATE DEC 28 1984 FLIGHT TIN[ 400.00 ARRIVAL DATE JAN 50 1966

HELI_ENTRIC C_41C OgSTANCE 890.648 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.3?2 GAL -2.10 AZL M.21HCA 249.71SI4A 192.21ECC .23725 INC 1.7925 vl 30.282

RP 2048.67 LAP -1.68 LOP 343.96 VP ?.4,343 GAP -13.02 AZP 90.62 TAL 349.01 TAp 288.72 RCA 148.60 APO 237.81V2 26.474

RC 538.680 GL 17.74 GP -5.12 ZAL 109.68 ZAP 25.86 ETS 167.93 ZA£ 59.74 ETE 175.65 ZAC 84.75 ETC 255.85 CLP 25.58

PLAN(TOC(Nll_ZC CONIC

C5 11.725 VHL 3.4?.4 DLA 8.88 RAL 209.50 RAO 858?.4 V(L 11.537 PTM 2.01VMp 6.467 OPA -7.26 RAp 186.91ECC 1.1950

LNCH AZNTH LN(H T|14[ L-| T|N( |NJ LAT |NJ LONG INJ RT A$C INJ AZI4TM INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

60.00 18 7 4T 8300._ -21.74 47.54 64.41 108.61 18 48 16 1T08.9 -19.00 59.84

90.00 T 58 43 4584.85 10.30 190.87 62.81 63.48 9 8 8 31124.2 6.66 185.49

100.00 19 52 24 L_035.88 -L_2.98 87.12 94.06 110.04 80 9 20 1435.8 -lS.72 19.$6

100.00 9 10 47 4878._ 11.17 171.30 81.75 62.09 10 22 0 3672.4 7.35 164.60

110.00 20 48 8 179li.81 -25.10 8.05 92.99 114.0i _t 18 7 1198.9 -21.64 .60

110.00 10 11 $3 4088.17 13.45 155.55 90.41 56.28 11 19 35 34_2.2 9.16 149.06

DIFFERENTIAL C©NRECTIGId6 NIO-COURI( [vtrCUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE .861_ TRA 4.1905 TC-19.8579 8AU 3.1288 SG715459.4 SGli 581,4 543 881.5 ST 2920.7 SiR 497.5 8S 464.4

ROE .2915 NRA .1829 RC3 .1199 FAU .04315 RRT .8095 _ .IT25 2TF .9079 CRT .7159 CRS .4284 CST -.5216

FOE -.5148 FRA 1.4015 FC_-5.1860 BSP 54774 $r,_t5497.7 R85 -.0178 813 .9079 LSA 2949.5 NSA 581.7 SSA 59.0

BIDE .9352 liRA 4.1942 8C312.2575 FSP 887 S6115459.9 S_ 579.4 THA .46 EL1 2645.0 EL2 545.0 A_F 7.85

LAUNCH OATS OEC 26 1984 FLIGHT TIN( 402.00 ARRIVAL DATE FEB 1 1966

HELIOCEHTRIC CONIC DISTANCE 865.005 EARTH TO MARS

RL 147.1_ LAL -.00 LOL 94.26 YL 33,381 GAL -2.32 AZL 88.24 HCA 250,88 SMA 192.38 (CC .23850 INC 1.7568 vl 50,202

RP 206.63 LAP -1.46 LOP 545.25 VP 24.548 GAP -15.11 AZP 90.57 TAL 54T.82 TAp 258.89 RCA 148.48 APO 258.28 V2 24.466

RC 559.85? GL |7.18 GP -5.02 ZAL 111.67 ZAP 25.48 (TS 167.95 ZA( 59.06 ETE t73.82 ZAC 85.04 ETC 2S5.85 CLP 25.02

PLANETOCENTRIC CONIC

CS 12.026 VHL 3.468 DLA 5.65 RAL 211.19 RAD 658?.5 VEL 11.550 PTH 2.02 VHP 6.544 OPA -7.$S 2AP 187.76 ECC 1.1978

LNCH AZNTH LN(M TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIN[ PO CST TXN |NJ 2 LAT INJ 2 LONG

90.00 18 23 30 2275.78 -21.01 45.40 66.06 109.44 19 I 26 1875.8 -18.16 37.87

90.D0 T 45 52 4567.82 11.62 192.81 64.21 64.00 9 9 0 5887.8 8.03 185.97

100.00 18 47 51 2004.80 -21.82 25.11 65.70 110.85 80 20 59 140A.8 -18.88 17.6Z

100.00 9 8 52 4814.18 12.48 173.70 83.78 82.82 10 20 29 3714.1 8.72 168.84

110.00 21 1 53 17T8.07 -24.34 6.53 64.59 114.77 21 51 25 1172.1 -20.80 558.86

110.00 10 10 40 4119.8_ 14.78 157.61 82.44 58.82 11 19 19 5519.6 1_.55 151.08

OIFFEREMTIAL ¢_RRECT|ON$ MID-COURSE (v_CUTION ACCURACY ORBIT DETERN|MATI(_4 _.CURACY

TOC .7487 TRA 4.4792 TC-|8.9059 BAt)3.1521 SG71t546.5 SGR 592.5 883 265.4 ST 2578.5 SR 501.9 SS 502.8

ROE .2884 RRA .1898 RCS .1380 FAU .03832 RRT .1788 _ .1405 RTF .8020 CRT .6290 CR6 .47S8 CST -.5807

FOE -.5566 FflA 1.3824 FC3-8.9310 88P 55170 S6815557.8 223 -.0188 813 .8080 L$A 2604.6 MSA 605.6 88A 56.7

SO( .8004 BRA 4.49_ BC319.9093 FSP 946 $611§546.9 _ 583.1 ?HA .39 EL1 2598.0 EL2 387.5 ALF 7.14

LAUNCH DATE DEC 26 1964 FL|GHT TIME 404.00 ARRIVAL DATE FEB 5 1966

H(LIOCENTR I COONIC

RL 14T.12 LAL -.OO LOL 94.29 VL

RP 207.00 LAP -1.65 _ 349.50 _p

RC 340.420 GL 18.98 _ -4.82 ZAL 113.64 ZAP 25.12 [TS

PLAMETOC[IMTN I C CONIC

C5 12.862 VHL 5.519 DLA 4.45 RAL 218.78 RAO 9567.5 VI[L

LN(H A_4TH INCH TIN[ U-I TIME INJ LAT

80.00 19 39 H 2244.03 -20.87

90.00 ? 47 12 4811.85 12.80

100.00 _0 2 _ 18T4.9_ --11.19

100.00 9 8 _T 4355. TO 13.78

110.00 21 15 85 1748,34 -23.80

110.00 10 8 54 4157.05 19.09

DIFFERENTIAL C(_MECTION8

TO( . $885 TRA 4.77_3 TC-18._!1 BAt) 3.1791

NOE .S0_1 RRA .1954 NC3 .1H8 FSU .03558

FOE -.$581 FRA 1.3598 FC3-8.4918 liSP 55551

BOE .6722 lIRA 4.7789 8C318.8217 FRP TiT

DISTANCE 869.359 EARTH TO MARS

33,380 GAL -2.54 AZL 88.87 HCA 252.24 SMA 19_.55 ECC .23982 INC 1.7277 vl 30.282

_4.352 GAP -13.80 AZP 80.53 TAL 346.81 TAp 25_.05 RCA 146.37 APO 238.73 v2 26,458

167.86 ZA( 38.38 ETE 175.80 ZAC 85.34 ETC 255.82 CLP 24.66

|1.585 PTH 2.02 VHp 8.822 DpA -7.84 RAp 189.65 ECC 1.2055

INJ LONG |NJ RT AS(: INJ AZMTH INJ TIN( PO CST TZM INJ 2 LAT INJ 2 LONG

4_._ 87.78 1|0.20 19 19 20 1644.0 -1T.34 35.81

185.35 98.26 64.57 9 4 5 4011.4 S.58 168.45

23.19 67.39 111.60 20 55 17 1374.9 -18.06 15.79

179.11 85.82 63.21 10 19 2 5755.7 10.07 169._8

4.70 9_.25 115.49 21 44 $1 1146.3 -19.87 357.45

159.73 94.51 59.43 11 19 11 5557.0 11.92 153.11

MID-C.OUli8i[EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT!5936.8 2GR $1)4.0 543 849.7 ST 2567.9 SR 507.0 SS 508.8

RRT .141kl _ .1093 RTF .8951 CRT .5381CRS .5146 CST -.4421

S8815949.1 2_ -.0_82 N15 .885t LSA 2582,0 M$A 824.5 58A 57.6

S8115937.1 _ 587.9 THA .32 ELI 2582.6 EL2 425.6 ALF 6.21

_SOS



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC 28 1684 FL|GHT TIM_ 406.00 ARRIVAL DATE FEB 5 1966

HELIOCENTRIC CONIC

RL 147.12 LAL -.DO

RP 207.08 LAP -1.$3

RC 341.179 GL 1S.OS

PLANETOCENTRIC CONIC

C3 12.737 VML 3.559

LNCH AZIATH LNCN TIM(

90.00 18 $4 T

80.00 ? 44 41

100.00 20 15 59

100.00 9 4 30

110.00 21 28 44

110.D0 10 9 14

DIFFERENTIAL CCRM[CTION$

TOE .4552 TRA 5.0787 TC-18.9045 RAU S.2022

ROE .3145 RRA .IS16 RC3 .1724 FAU .03195

FOE -.3?TS FRA 1.3322 FC3-Z.ITO4 BP 55916

ROE .5533 BMA S.01_ B¢319,9054 F84P 747

DISTANCE S73.698 EARTH TO MARS

LOL 94.26 YL 33.399 GAL -2.77 AZL 88.30 HCA 253.$1 SMA 192.72 ECC .24121 INC 1.6961 vt 30.282

LOP 347.TS Vp 24.354 GAP -13.30 AZP 90.48 TAL 345.70 TAp 239.20 RCA 146.24 APO 239.21 V2 26.449

GP -4.S$ ZAL 115:59 ZAP _4.76 ETS 167.98 |AS 37.73 ETE 173.57 ZAC 85.63 ETC 255.81CLP 24.32

OLA 3.27 RAL 214.39 RAD $567.5 V(L 11.58t PTH 2.03 VHP 6.701DPA -8.14 RAP 189.53 ECC 1.2096

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

221_3_1_ -19.54 41.42 69.50 110.91 19 31 O 1613.6 -18.53 34.04

4654.52 14.15 197.R1 68.37 $5.22 9 2 18 4054.5 10.69 190.94

1R45.51 -20.45 21._8 69_12 112.29 20 49 25 1346.3 -17.25 14.05

4397.06 15.03 179.54 67.94 63.85 10 17 47 3797.1 11.i0 171.64

1721.74 -22.87 3,tS 67.9§ 115,12 21 57 26 1121.7 -19.17 355.98

41R4.40 17.37 161.86 66.94 60.02 11 19 9 3594.4 13.27 155.16

MID-COURSI[ E]d[CUTION ACCURACY ORRIT DETERMINATION ACCURACY

!k;715725.9 Sr_t 59_.9 $63 234.3 ST 2587.3 SR 512.5 8s 512.2

2RT .116_ RRF .0789 RTF .8871 CRT .4386 CR8 .5515 CST -.5024

S6815738.2 RZ3 -.0251 R13 .6871 LSA 2609.8 NSA 637.S SSA 36.4

S81t5727,1 562 591.8 THA .25 EL1 2597.4 EL| 458.8 ALF 5.13

LAUNCH DATE DEC 28 11H_4 FLI6HT TIN( 408.00 ARRIVAL DATE FEB 7 1966

HELIOCENTRIC C,X_IC

RL 147.12 LAL -,00

MP 207.17 LAP -1.61

NC 341.R58 GL iS.S0

pLANETOCENTRIC CONIC

C3 13.15t Vt4L 3._7

LNCH AZNTH LNCH TIME

SO.DO 19 9 O

90.00 7 42 20

100.00 20 31 20

100.00 9 2 42

110.00 21 41 50

110.00 10 8 41

DIFFERENTIAL CGRRECTION8

TOE .3140 TRA 5.389t TC-1R.3549 BAU 3.2274

ROE .3237 RRA .176S RC3 .195R FAU .02832

FOE -.3921 FRA t_01_F£)-l.RS40 BSP 5S227

ROE .4510 BRA 5.3910 6C31R.3558 F_P 698

DISTANCE 878,031 EARTH TO MARS

LOt. 24.26 VL 33.409 GAL -2.89 AZL 88.34 HCA 254.77 SMA 192.85 ECC .24265 INC 1.6649 VI 30.282

LOP 349.03 VP ZA.3SS GAP -13.40 A_P 90.44 TAL 344.57 TAp 239.34 RCA 146.09 APO 239.70 vZ 26.438

GP -4.74 ZAL 117.52 ZAP 24.42 ETS IG7.DgZAE 37.07 ETE 173.54 ZAC 85.92 ETC 255.60 CLP 23.98

DLA 2.12 RAL 215.95 RAO 8567.5 VI[L 11.592 pTH 2.03 VHp 6.782 DPA -8.44 RAP 190.42 ECC 1.2164

L-I TIM( INJ LAT INJ L_NG INJ RT AS(: INJ AZNTH INJ T|N( PC) CST TIM INJ 2 LAT INJ 2 LONG

2184.53 -18.83 39.S8 71.28 111.55 19 45 25 1584.5 -15.74 32.28

4807.40 13.35 200.48 70.53 65.96 9 0 38 4097.4 11.98 193.43

1R18.06 -19,74 19.87 70,88 112.92 21 3 19 1319.0 -16.46 12.40

4438.19 16.25 180.99 70.10 84.58 10 16 40 3836.2 12.89 174.01

1598.30 -22.15 1,71 69.68 118.72 22 10 9 1098.3 -18.40 354.60

4231.83 18,$2 164.03 68,62 $0.80 11 19 12 3631.6 14.59 157.23

MID-COURSE EvrCUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

$6T15812.8 _ 5t8.0 84;3 E19.3 ST 2533.7 SR 518.2 SS 512.9

RRT .0884 RflF .0494 RTF .8773 CRT .3415 CRS .5645 CST -.5578

SC_15924.1 R23 -.0284 R13 .8773 LSA 2655.1MSA 645.8 SSA 35.2

_115812.8 $4;2 595.7 THA .19 EL1 2639.9 ELI 486.0 ALF 3.98

L4UNCH DATE DEC 28 1984

HELIOCENTRIC CONIC

RL 147.12 LAL *,DO

RP tOT.2? LAP -1.5R

RC 342.$80 6L 14.85

PLAMETOCENTNIC CONIC

C3 13.808 VHL 3.689

LNCH AZI4TH LNCH TINS

90.00 18 23 37

80.00 T 40 8

100.00 20 45 25

100.00 S 1 1

110.00 21 $4 43

110.00 10 8 13

FLIGHT Tile[ 410.00 ARRIVAL DATE FEB 9 1966

DISTANCE 862.354 EARTH TO MARS

LOL 94.28 VL 33.418 GAL -3.23 AZL SS.37 NCA 256.03 SMA 193.07 ECC .24418 INC 1.6341 Vl 30.282

LOP 350.25 VP 24.353 GAP -13.50 AZP 90.39 TAL 343.44 TAP 239.47 RCA 145.92 APO 240.21 V2 26.427

GP -4.SS ZAL 119.42 ZAP 24.05 ETS 167.99 ZA[ 36.43 [TE 173.51 ZAC 86.21 ETC 255.80 CLP 23.65

DLA ,85 RAL 217.51RAD 6557.5 VEL 11.$19 PTH 2.04 VHp S.863 OPA -8.75 RAp 191.31ECC 1.2240

L-| TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TEN( PO CST TIN INJ 2 LAT INJ 2 LONG

215S.T8 -18.13 37.85 73.09 112.13 19 59 34 1556.6 -14.97 30.60

4739.97 IS.52 E03.08 72.74 SS.S7 8 59 6 4140.0 13.23 195.94

1892.93 -19.04 18.05 72.69 113,49 21 16 58 1292.9 -15.70 10.85

4479.06 17.43 183.45 72.32 65.52 10 15 40 3879.1 13:96 176.38

1679,05 -21.47 .35 71.45 117.26 22 22 39 1076.0 -17.65 353.31

4258.71 19.84 156.21 71.05 61,58 11 19 22 3666.7 15.89 159.32

DIFFERENTIAL CCRNECTIONS

TOE .1748 TRA 5.7071 TC-17.6855 8AU 3.E541

ROE .$338 NRA .IT14 RC3 .1972 FAU ,02480

FOE -.4028 FflA 1.2359 FC3-1.5780 2SP 56638

ROE .3788 BRA 5.7097 9C317.8866 FSP 650

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15889.8 SGR 600.5 SG3 204.7 ST 2702.6 SR 524.3 SS 510.2

RRT .0008 RRF ,0211RTF .8861 CRT .2478 MS .6142 CST -.8078

S6915910.9 RE3 -.0317 R|3 .$661 LSA 2723.5 MSA 645.5 $SA 34.0

S6115899,6 SC_ 598.3 THA .13 EL1 2705.8 EL2 507.4 ALF 2.85

FLIGHT TIN( 416.00 ARRIVAL DATE FEB 11 1966

EARTH TO MARS

INC 1.6037 vl 30.282

APO 240.74 vZ 26.415

ETC 255.80 CLP 23.33

RAP 192.21 ECC 1.2322

_NJ 2 LAT INJ 2 LONG

-14.22 29.03

14.44 198.44

-14.96 9.38

15.18 178.77

-16.93 352.10

17.16 161.43

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15983,3 SGR 603.1 _3 190.5 ST 2789.7 8R 530.6 Ss 505. _O

RflT .0343 RRF -.OOso RTF .8524 CRT .1608 CRS .6412 CST -.6500

_15994.7 RE3 -,0353 R13 .8524 LSA 2810.4 MSA 647.7 SSA 32.9

16115983.3 SG2 602.8 THA .07 EL1 2791.1 EL| 523.4 ALF 1.82

LAUNCH DATE DEC 28 1964

HELIOCENTRIC CONIC

RL :'147.12 LAL -.OO

RP 207.37 LAP -1.55

RC 343.441 CoL 14,40

PLANETOCENTRIC CONIC

C3 14.109 VHL 3.750

LNCH AZMTH LNCH TIN(

90.00 19 37 55

80.00 7 38 4

100.00 20 59 15

100.00 8 59 28

110.00 22 7 22

110.00 10 7 51

DISTANCE 888.$85

LOL 94.26 VS. 33.427 GAL -3.47 AZL 88.40 HCA 257.29 SlAA 193.24 ECC .24578

LOP 351.55 VP 24.355 SAP -13.61 AZP 90.35 TAL 342.29 TAP 239.58 RCA 145.75

6P 04.57 ZAL 121.30 ZAP 23.75 ETS 168.00 ZN[ 35,79 ETE 173.47 ZAC 96.49

OLA -.13 RAL 219,_5 RAD 658?.6 VEL 11.640 PTH 2.04 VHP 6.946 DpA -9.06

L-I TIN( INJ LAT |NJ LOH6 INJ RT ASC INJ A2MTH |NJ TIME PO CST TIM

2130.39 -17.44 38.22 74.94 112.$7 20 13 28 1530.4

4782.21 17.94 205.68 74,99 87.49 8 57 45 4182.2

1894.19 -18.36 18.32 74.53 114.01 21 30 23 1268.2

4519.64 18.56 185.93 74,58 $8.14 10 14 49 3919.6

1354.88 -20.81 339.08 73.E7 117,75 22 34 57 1055.0

4305.S0 21.02 188.43 73.32 42.40 11 19 36 3705.6

OIFFER(NTIAL C(:RRECTIONS

TOE .0380 _A 6.0_S TC-17.3833 8AU 3.281o
NDE .3442 RRA ,|388 RC3_SQ_FA_J ,02|33

FDE -.4104 FRA 1.2270 FC3-1.3DS8 SSP 56985

ROE .3483 BRA S.0568 90317.3945 FSP S03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. t, 1964)

LAUNCH DATE DEC 26 1964

t4ELIOCEMTRIC CQNIC

RL 14T. |2 LAL -.00

RP Z07.48 LAP -1.54

RE 344.186 GL 13.63

PLAIMETOC[NTR 1C CONIC

C3 14.555 VHL 3.82p

LNCM AZMTH LNCH 7114(

DO.0O 19 52 2

90.00 T 36 8-

100.00 21 12 49

100.00 8 56 2

110.00 22 19 46

110.00 10 7 34

FLIGHT TIME 414.00 ARRIVAL DATE FED 15 1966

D|STAHCE 690.967 EARTH TO MARS

LOL 94.26 VL 33.436 GAL -5.71 AZL 88.43 HCA 258.55 SHA 193.41 ECC .24745 IHC 1.5736 V1 30.282

LOP 352.61 V1P 24.354 GAP -13.72 AZP 90.31 TAL 341.13 TAP 239.69 RCA |45.55 AlSO 241.28 VZ 26.402

GP -4.49 2kL 123.13 ZAP 23.43 [TS 168.01 ZN[ 35.16 ETE 173.43 ZAC 6G.TT [T¢ 255.81 CLP 23.0E

DLA -1.21 RAiL 220.57 RAID 6567.6 VI[L 11.664 pTH 2.05 VHP 7.030 DpA -9.38 RAP 193.11 ECC 1.2412

L-I TIM( 1HJ LAT |NJ LONG ]NJ RT ASC 1NJ AZMTH INJ •1ME PO CST TIN INJ 2 LAT 1NJ 2 LONG

2105.33 -16,78 34.68 76.83 113.15 20 27 7 1505.3 -13.50 27.54

4624.09 18.72 ZD8.2G 77.29 68.36 8 56 32 4224.1 15.61 200.96

1844.75 -17.70 15.09 76.40 114.49 21 43 34 1244.8 -14.25 8.DO

4559.90 19.65 188.43 76.88 87.01 10 14 2 3959.9 16.37 101.17

1635.15 -20.18 35•.89 •5.10 118.20 22 47 2 1035.2 -16.25 350.96

4342.27 22.16 1•0.66 75.64 63.28 11 19 56 3742.3 18.40 163.55

DIFFERENTIAL CGRRECTION$

TOE -.OSTO 1HA G,3GR4 TC-1G.8664 6AU 3.3088

RDE .3536 RNA .15RT RC3 .2140 FAU .01794

FOE -.4149 FRA 1.1840 FC_I.0Sg6 RSP 57_H)

DOE .3G66 M& G.3T14 1_.31G.66TR Y_ 556

LAUNCJ4 DATE DEC 26 I_HJ4

HELIOCENTRIC C_I41C

RL 147.12 LAL -.00

RP 207.61 LAP -1.32

RC 344.932 GL 13.31

pLAI_TOCENTRIC C(3N|C

C3 15.250 VHL 3.605

LNCH AZlliTH L.NCH TIME

90.00 20 5 49

90.00 ? 34 19

100.00 21 Z6 •

100.00 8 36 42

110.00 22 31 57

110.00 10 7 ZZ

DIFFERENTIAL r.X3RII_CT|ON8

TOE -.2295 TRA 6.7130 TC-16.3701BAu 3.3378

RDE .3678 RRA .153R RC$ .2167 FAU .01461

FDE -.4170 FRA 1.134MD FC3 -.6_JT BSP 5TSST

BOE .4332 BRA 6.7147 8C316.$715 FSP 509

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG71606S.4 S_t 606.0 SG3 176.8 ST 2890.3 SR 53•.0 SS 496.S

RflT .0086 RRF -.0320 RTF .8361 CRT .0612 CRS .6658 CST -.6856

S6816076.8 RE3 -.0392 R13 .6361 LEA 2910.9 NSA 644.2 SEA 31.8

S6116065.4 sr.,2 605.9 THA .02 EL1 2890.T EL2 535.1 ALF .89

FLIGHT TIME 416.00 ARRIVAL DATE FEB 15 1966

DISTANCE 895.25_ EARTH TO HARS

LOL 94.26 VL 33.445 GAL -3.96 AZL 88.46 H[A 259.81 SMA 193.59 ECC .24920 INC 1.5439 vl 30.282

LOP 334.07 VP 24.331 GAP -13.83 AZP 90,27 TAL 339.97 TAP 239.78 RCA 145.35 APO 241.65 V2 26.387

GP -4.42 ZAL 124.96 ZAP 23.11 ETS 168.01 ZN[ 34.54 ETE 173.39 zAC 87.06 ETC 255.82 CLP 22.71

OLA -2.26 RAL 222.07 RAO 6567.6 VEL 11.689 pTH 2.06 VHP 7.115 DPA -9.•1 RAP 194.02 ECC 1.2519

L-I TIME ZNJ LAT INJ LONG |NJ RT A_ INJ A]54TH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

ZQ81.61 -16.14 33°23 70.74 113.59 20 40 31 1481.6 -12.81 26.14

4663.56 19.74 210,88 •9.62 69.27 6 55 24 4269.6 16.74 203.48

18_.61 -17.07 13.75 78.30 114.91 21 56 29 1222.6 -13.57 6,70

4399.63 ZO.?O 190.93 79.22 67.94 10 13 22 3999.8 17.52 183.58

1616.53 -19.56 35G.T8 76.97 118.60 22 58 53 1016.5 -15.61 349.91

43•6.67 23.26 172,92 77.90 64.21 11ZO 20 37•8.7 19.60 165.69

MIO-CQURSI[ EX[.CUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

SGT11147.4 SCAt 608.9 SG3 I63.5 ST 3000.8 SR 543.4 ss 486.2

RRT -.0161 lltRF -.0568 RTF .8164 CRT .0099 CRS .6891CST -.7140

S6818858.9 R_J .043T R13 -.81_4 _9A 3021.1MSA 639.3 SSA 3O.T

S6116_47.4 SG2 608.8 THA 179.9• EL1 3000.6 EL2 543.4 ALF .11

LAUNCH DATE DEC 26 1964

HELIOCEMTR1E CONIE

RL 147.12 LAL -.00

RP 20?.74 LAp -1.50

RE 3A5.671GL 12.TO

PLANETOCENTHIC CONIC

C3 15.895 Vt4L 3.967

LMCH AZNTH LNCH TIME

90.00 20 19 20

90.00 7 32 36

tOQ.O0 21 39 8

100.90 8 55 28

110.00 26 43 52

110.00 10 • 14

FLIGHT TIME 418.00 ARRIVAL DATE FEB 17 1366

DISTANCE 699.530 EARTH TO MARS

LOL 94.26_VL 33.45_ GAL -4.21 AZL 68.49 HCA 261.07 SNA 193.76 ECC .25108 IHC 1.5144 vl 30.262

LOP 355.33 VP 24.348 GAP -13.95 AZP 90.24 TAL 338.79 TAp 239.86 RCA 145.12 APO 242.40 V2 26.372

GP -4.35 ZAL 126.74 2AP _.81 [T$ 168.01 2_E 33.92 ETE 173.35 ZAC 8?.33 ETC 255.83 CLP 22.41

DLA -3.28 HAL 223.55 HAD 6567.6 V(L 11.717 PTH 2.06 VHP 7.202 DPA -10.03 flAP 194.93 ECC 1.2616

L-I TIH( INJ LAT INJ LONG INJ fit A$C INJ AZMTH INJ TIRE PO CST TIN IHJ 2 LAT INJ 2 LONG

2059.22 -15.52 31.88 OO.67 113.98 20 53 39 1459,2 -12.15 24.82

4906,70 20.71 213.50 81.99 70.24 8 5&,23 4306.7 17.63 206.01

1801.76 -IG.47 12.49 80.22 115.30 22 9 10 1201.6 -12.93 5.49

463R.36 21.69 i93.45 81.60 66.91 10 12 48 4039.4 18.63 186.00

1599.12 o19.01 355.75 78.86 118.96 23 10 31 999.1 -15.00 346.93

4414.79 24.31 175.20 80.39 65.19 11 20 49 3614.8 20.TG 167.85

DIFFERENTIAL CCRflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3_q[ -.35T6 _ltk T.OG4T TC-13.6473 _AU 3.3680 SG716220.2 SGR 612.0 $4;3 150.8 ST 3117.0 SR 549.8 SS 473.2

ROE .3600 RRA .1468 RC3 .2239 FAU ,01134 RRT -,0398RRF -.0801 RTF .7921 CRT -.0526 CRS .7110 CST -.7359

FDE -.4163 FRA 1.0860 FC3 -.6177 BSIP 5•869 SG816230.7 R23 .0466 R13 -.7921 LEA 3136.8 MSA 633.• SEA 29.7

llOE .3220 llltA 7.0_2 BC313.8466 F_P 464 _116228.2 _- Gtl.S •HA 179.91 ELI 311T.1 (L2 549.1 ALF 179.45

LAUNCH DATE DEC 2G 1_H_4 FLIGHT TINE 420.00 ARRIVAL DATE FEB 19 1966

HELIC_ENTRIC COLIC DISTANCE 903.791 EARTH TO MARS

RL 147.12 LAL -.00 LOL 94.26 VL 33.464 GAL -4.46 AZ1. 88.51HCA 262.32 $44A 193.94 ECC .25294 IN(: 1.4851 vl 30.282

RP 2OT.ET LAP -I.47 LOP 356.58 VP 24.343 GAP -14.07 AZP 90.20 TAt. 337.61 TAp 239.95 RCA 144.88 APO 243.00 V2 26.356

RC 340.405 GL 12.2_ Gin -4.28 ZAL 128.46 ZAP 22.51 ET3 168.01 ZAE 33.31 ETE 173.30 ZAC 87.61 ETC 255.84 CLP 22.12

PLAN[TOC[NIrltIC CONIC

C3 16.564 VHL 4.074 O_L-'mm_T RAt. 225.00 RAD 6567.7 V(L 11.746 PTH 2.07 VHP 7.290 DPA -10.36 RAP 195.86 ECC 1.2731

LNCH AZ14TH LNCH TIN[ L-I TIN[ INJ LAT INJ 1.(_4G INJ RT ASC INJ AZI4TH ZNJ TIN[ PO CST TIN INJ 2 LAT INJ 2 L(_IG

90.00 20 32 34 2038.14 -14.93 30.61 82.63 114.34 21 6 32 1438.1 -11.52 23.59

DO.DO • 31 0 4947.38 21.62 216.14 84.39 71.25 8 53 27 4347.4 18.86 208.55

100.00 21 51 54 1782.20 -15.90 11.52 82.17 115.65 22 21 36 1182.2 -12.32 4.36

100.00 8 54 21 4678.56 22.62 195.99 64.01 69.92 10 12 19 4078.6 19.68 188.42

110.00 22 55 33 1562.92 -18.47 354.80 80.77 119.29 23 21 56 982.9 -14.43 348.02

110.00 10 • 11 4450.60 25.31 177.50 82.83 66.22 11 21 21 3850.6 21.88 1•0.03

DIFFERENTIAL CORRECTIONS MID-COqJR_. EXECUTION ACCURACY OROIT DETEIR141N_TION ACCURACY

TOE -.4838 TRA 7.4256 TC-15.3164 BAU 3.3986 SGT16306.6 SGR 615.1 863 t38.5 ST 3236.6 SR 556.2 SS 457.9

ROE .3932 RRA .1389 RE3 .2EGG FAu .00812 RRT -.0626 RRF -.1019 RTF .7622 CRT -.1076 CR$ .7321 CST -.7523

FDE -.4134 FRA 1.0307 FC3 -.4235 BSP 58141 $G616318.2 R23 .0542 R13 -.?622 LSA 3266.7 _SA 627.6 $SA 28.T

BDE .6235 BRA 7.4269 BC315.3201 FSP 419 S6116306.7 362 613.9 THA 179.86 EL1 3257.2 EL2 552.9 ALF 178.91
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH OAT( DEC 26 1964 FLIGHT TIME 422.00 ARRIVAL DATE FEB 21 1966

RELIOCENTRIC CONIC DISTANCE 908.037 EARTH TO MARS

-4.73 AZL 88.54 HCA 263.58 ERA lg4.11 ECC .25494 INC 1.4560 VI 30.282

Apo 243.60 V2 26.339

ETC 255.86 CLP 21.84

RL 147.12 LAL -.00 LOL 94.26 VL 33.473 GAL

RP 208.02 LAP -t.45 LOP 357.04 VP 24.337 GAP -14.20 AZP 90.16 TAL 338.42 TAP 240.00 RCA 144.63

RE 347.135 ;L 11.74 GP -4.21 ZAL 130.19 ZAP 22.22 ETS 168.01 ZAE 32.71 ETE 173.25 ZAC 87.89

PLANETOCERTRIC CONIC

C3 17,348 VHL 4.165 DLA -5.23 RAL 228.44 RAD 6587.7 VEL 11.778 PTH 2.08 VHP 7.380 OpA -10.70 RAP 196.78 ECC 1.2855

LNCH AZRTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

90.00 20 45 31 2018.36 -14.37 29.43 84.61 114.66 21 19 9 1416.4 -10.93 22.44

90.00 7 29 30 4987.65 22.48 218.78 86.83 72.31 8 52 38 4387.6 19.85 211.09

100.00 22 4 23 1783.90 -15.36 10.23 84.13 115.96 22 33 47 1163.9 -11.74 3.31

100.00 8 53 18 4717.32 23.51 198.53 86.45 70.98 10 11 56 4117.3 20.70 190.86

110.00 23 8 59 1587.93 -17.97 353.93 82.70 119.58 23 33 T 967.9 -13.89 347.18

110.00 10 7 12 4486.06 28.28 179.81 85,30 67.29 11 21 58 3886.1 22.96 172.21

DIFFERENTIAL C_RRECTION8

TOE -.8053 TRA 7.7941 TC-14.7911 BAU 3.4308

ROE .4089 RRA .1311 RC3 .2279 FAU .00497

FOE 0.4080 FRA .9718 FE3 -.2478 88P 58396

ELIDE .7294 8RA 7.7952 BC314.7928 FEP 374

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16383.6 SGR 818.2 $63 127.0 ST 3356.0 SR 562.5 SS 440.5

RRT -.0845 RRF -.1215 RTF .7253 CRT -.1551 CRS .7524 CST -.7636

S6816395.2 R23 .0603 R13 -.7253 LSA 3374.2 RSA 622.1 SSA 27.8

86t16383.7 $62 816.0 THA 179.82 ELI 3357.2 EL2 555.5 ALF 178.47

LAUNCH DATE DEC 26 1964 FLIGHT TIME 424.00 ARRIVAL DATE FEB 23 1966

HELIOCENTRIC CONIC DISTANCE 912.267 EARTH TO MARS

88.57 HCA 264.83 SMA 194.29 ECC .25703 INC 1.4272 vt 30.282

90.13 TAL 335.22 TAP 240.05 RCA 144.35 APO 244.23 V2 26.322

168.01 ZA[ 32.12 ETE 173.19 ZAC 88.16 ETC 255.89 CLP 21.56

RL 147.12 LAL -.00 LOL 94.26 VL 33,482 GAL -4.99 AZL

RP 208.17 LAp -1.42 LOP 359.09 VP 24.331 GAP -14.33 AZP

RC 347.858 GL 11.24 GP -4.15 ZAL 131.86 ZAp 21.94 ET8

PLAI_ETOCENTRIC CONIC

C3 18.160 VHL 4.261DLA -6.15 RAL 227.85 RAO 6567.7 VEL 11,813 PTH _.09 VHP 7.471DPA -11.04 RAp 197.71ECC 1.2989

LNCH AZ14TN LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIRE

90.00 20 58 11 1999.84 -13.85 26.32 86.61 114.95 21 31 31

90.00 7 28 8 5027.43 23.28 22t.42 89.28 73.40 8 51 53

100.00 22 18 37 1746.86 -14_85 9.23 86.12 116.25 22 45 43

100.00 8 52 22 4755.65 24.33 201.07 88.92 72.08 10 11 37

110.00 23 18 10 1554.11 -17.50 353.13 85.65 119.84 23 44 4

110.00 10 7 17 4521.16 27.16 182.14 87.80 68.40 11 22 38

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.7242 TRA 8.1717 TC-14.2652 8AU 3.4638 SGT16458.5 8GR 621.4 863 116.1

flOE .4212 RRA .1228 RC3 .2280 FAU .00185 RRT -.1055 RRF -.1387 RTF .6789

FOE -L4008 FRA .9085 FC3 -.0882 BSP 58620 $6816470.2 R23 .0673 R13 -.6790

BDE .8378 BRA 8.1726 8C314.2670 FSP 330 S6116458.6 862 617.9 THA 179.77

PO CST TIR INJ 2 LAT INJ 2 LONG

1399.8 -10.37 21.37

4427.4 20.78 213.64

1146.9 -11.20 2.33

4155.7 21.66 193.30

954.1 -13.40 346.42

3921.2 23.99 174.42

ORBIT DETERMINATION ACCURACY

ST 3474.4 8R 568.6 88 421.4

CRT -.1966 CR8 .7728 C$T -.7703

LSA 3491.6 MSA 616.7 9SA 27.0

ELI 3476.2 ELI 557.2 ALF 178.11

LAUNCH DATE DEC 26 1964

HELIOCENTRIC CONIC

RL 147.12 LAL -.00

RP 208.33 LAP -1.40

RC 348.577 GL 10.75

PLANETOCENTRIC CONIC

C3 19.034 VHL 4.363

LNCH AZMTH LNCH TIME

90.00 21 10 35

913.00 7 26 47

100.00 22 26 34

100.00 8 51 30

110.00 23 29 7

110.00 10 7 28

FLIGHT TIME 426.00 ARRIVAL DATE FEB 25 1936

DISTANCE 916.481 EARTH TO MARS

LOL 94.26 VL 33.492 GAL -5.26 A ZL 88.60 HCA 266.08 3MA 194.47 ECC .25921 INC 1.3985 Vl 30.288

LOP .34 VP 24.323 GAp -14.47 AZP 90.10 TAL 334.01 TAp 240.08 RCA 144.06 Apo 244.88 V2 26.303

Gp -4.08 ZAL 153.50 ZAp 21.67 ET8 168.01 ZkE 31.54 ETE 173.13 ZAC 88.43 ETC 255.91 CLP 21.30

DLA -7.04 flAL 229.24 RAO 6567.8 VEL 11.850 PTH 2.10 VHp 7.564 DpA -11.38 RAp 198.&5 ECC 1.3132

L-I TIME [NJ LAT INJ LONG lHJ RT ASC [NJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT _NJ 2 LONG

1982.57 -13.35 27.30 88.63 115.21 21 43 38 1382.6 -9.84 20.37

5066.77 24.02 224.07 91.76 74.53 6 51 14 4466.8 21.66 216.19

1731.03 -14.37 8.29 88.12 116.50 22 57 25 1131.0 -10.69 1.43

4793.54 25.10 203.63 91.42 73.22 10 11 23 4193.5 22.57 195.75

1541.46 -17.07 352.40 86.61 120.08 23 54 48 941.5 -12.95 345.72

4555.87 28.01 164.49 90.32 69.56 11 23 22 3955.9 24.97 176.63

DIFFERENTIAL CCRRECTION8

TOE -.8390 TRA 8.5579 TC-13.7458 BAU 3.4983

ROE .4380 flRA .1141 RC3 .2272 FAU-.00123

FOE -.3914 FRA .8415 FC3 .0539 BSP 58818

80( .9456 BRA 8.5587 8C313.7476 FSP 287

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96716532.2 SGR 624.5 963 108.0 ST 3589.6 SR 574.5 88 400.6

RRT -.1257 RRF -.1519 RTF .6205 CRT -.2324 CRS .7928 CST -.7729

$681E544.0 R23 .0744 R13 -.6205 LSA 3605.7 MSA 611.8 SSA 26.2

S6116532.4 SG2 619.6 THA 179.73 ELI 3592.2 EL2 558.3 ALF 177.82

LAUNCH DATE DEC 26 1984 FLIGHT TIN( 526.00 ARRIVAL DATE FEB 27 1966

HELIOCENTRIC C(_I|C

RL 147.12 LAL -.00

RP 208.50 LAP -1.37

RE 349,289 GL 10.28

PLANETOCENTRIC CONIC

C3 19,972 VHL 4.469

LNCH AZIITH LNCH TIME

90.00 21 22 43

90.00 7 25 34

100.00 22 40 15

100.00 8 50 43

110.00 23 39 48

110.00 10 7 39

DISTANCE 920.676 EARTH TO MARS

LOL 94.26 VL 33.501 GAL -5.54 AZL 88.63 HCA 267.33 ENA 194.64 ECC .26149 INC 1.3699 vl 30.282

LOP 1.59 VP 24.315 GAP -14.61 AZP 90.06 TAL 332.79 TAP 240.11 RCA 143.75 APO 245.54 V2 26.283

GP -4.02 ZAL 135.09 ZAP 21.40 ET8 168.00 ZAE 30.96 ETE 173.07 ZAC 88.70 ETC 255.95 CLP 21.05

DIFFERENTIAL CCRRECTION8

TDE -.9499 TRA 8.9521 TC-13.2343 BAU 3.5342

ROE .4514 RRA .1050 RC3 .2253 FAu-.O0425

FDE -.3801 FRA .7700 FC3 .1843 8SP 59003

80E 1.0517 BRA 8.9528 6C313.2362 FSP 244

DLA -7.90 RAL 230.61 RAD 6567.8 VEL 11.889 PTH 2.11 VHP 7,658 OPA -11.72 RAP 199.60 ECC 1.3287

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

1966.52 -12.88 26.35 90.65 115.44 21 55 30 1366.5 -9.35 19.45

5105.62 24.70 226.71 94.26 75.E9 8 50 39 4505.6 22.49 218.74

1716.39 -13.92 7.55 90.13 116.72 23 8 51 1116.4 -10.22 .60

4830.98 25.81 206.18 93.93 74.38 10 11 14 4231.0 23.42 198_0

1529.95 -16.68 351.74 88.58 120.28 24 5 18 929.9 -12.53 345.08

4590.19 28.81 186.64 92.87 70.75 11 24 10 3990.2 25.91 178.86

RID-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACy

SG716803.3 8GR 627.6 SG3 96.9 ST 3700.4 8R 580.1 SS 378.3

RRT -.1451 RRF -.1610 RTF .5474 CRT -.2632 CRS .8133 CST -.7710

5r,_16615.2 R23 .0823 RI3 -.5474 LSA 3715.3 MSA 607,3 SSA 25.4

S6116603.S SG2 621.0 THA 17g.69 ELI 3703.6 EL2 559.2 ALF 177.58

2506



JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1. 1964.)

LkUttCtt OATE DEC E6 11164 fLIGHT liME 450.00 ARRIVAL DAlE MAR 1 1955

HEL|OCEMTWIC C.CI41¢ O[STAN¢[ 924.855 EARTH TO MARS

RL 14T.12 LAL -.00 LQL 94.26 VL 55.510 GAL -5.82 AZL 88.82 MCA 268.57 _MA 194.62 ECC .P6566 |NC 1.3414 Vl 30.21_2

RP 209.1111 LAP -|.54 LOP Z.83 Vie 24.305 GAP -14.78 AZP 90.03 TAL 531.56 TAp 240.15 RCA 143.42 APO 246.23 V2 25.263

RC 349.tl97 GL 11.81 GP -3.97 ZAL 136.64 ZAP 21.14 ETS 168.00 ZA( 30.59 ET[ 173.00 ZAC 88.97 ETC 285.98 CLP 20.78

PLANET_ENTR i C CONIC

C3 20.1179 VHL 4,580 DLA -8.75 RAL 251.95 MAD 8587.9 VEL |1,931 PTH 2.12 VHP 7.754 DpA -12.06 RAp 200.55 ECC 1.3452

LNCH A_q4TH LNCH T|NE L-I TIN( |NJ LAT INJ LONG [NJ RT ASC |NJ AZIATH ]NJ T|ME PO CST TIN IN3 2 LAT INJ 2 LONG

110.00 21 34 35 tl91.$4 -12.44 25.48 92.69 115.64 22 ? 6 1351.5 -8.89 18.60

1)0.00 T 24 25 5143.99 25.31 229.55 94.79 76.87 8 50 9 4544.0 23.26 221.28

tOO.OQ 22 51 45 1702.92 -13.51 G.G5 92.15 118.92 23 20 3 1102.11 -11.79 359.63

100.00 9 50 1 4857.94 26.47 208.73 99.46 75.57 10 11 9 4267.9 24.22 200.65

110.00 23 50 14 1519.54 -16.32 55i.14 90.56 120.46 24 15 54 919.5 -12.15 344.51

110.00 |D 7 59 4_4.09 L_.S4 189.Z0 95.45 71.97 11 25 0 4024.1 26.89 181.10

D|FFEMENTIAI. C_RRECTION$ M|O-COURSE (xlE_CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TO(-I.05RS TRA 9.55e4 TC-12.7339 BAU 3.57t9 SC,T16674.4 SCAt 630.6 8G3 88.9 ST 3806.5 SR 585.5 SS 355.2

RDE .4571 RRA .0955 RC5 .2227 FAU-.O0723 RRT -.1636 RRF -.1644 RTF .4562 CRT -.2697 CRS .8347 CST -.7640

-.3871) FRA .694G FC3 ._185 BSP 59149 Srv816986.3 R23 .0909 R13 -.4582 LSA 3820.1 MSA 603.5 SSA 24.7

BOE 1.1551_ BRA 9.3589 BC512.7359 FSP 202 $8116674.7 SC,2 622.1 THA 179.64 IlL1 5819.3 EL2 559.8 ALF 177.39

LAUNCH DATE DEC 28 1964 FLIGHT T|M( 432.00 ARRIVAL DATE MAR 3 1966

HELIOCENTRIC CONIC OI$TkMC[ 929.010 EARTH TO MARS

RL 247.12 LAL -.00 LOt. 94.26 VL 35.519 GAL -6.11AZL 88.69 HCA 269.82 SI4A 195.00 ECC .26633 INC 1.3131 vl 30.282

RP 208,811 LAP -1.51 LOP 4.08 VP 24.L_J)5 GAP -14.91 AZP 90.00 TA[. 530.52 TAp 240.14 RCA 145.06 APO 246.93 v2 26.241

RC 350.61D9 6L 9._45 6P -3.91 ZAL 138.16 2AP 20.89 ET$ 168.00 Z_ 29.85 ET( 172.93 ZAC 89.24 [TC 256.02 CLP 20.54

PLANETOCEI#TRIC irONIC

C3 22,055 K 4.6H OLA -9.53 RAL 233.27 RAG 6567.9 V(L 11.976 PTH 2.13 VHp 7.852 DPA -12.41 RAp 201.51ECC 1.3639

LlACH A214334 LIIAC.H TIME L-I T|ME 1NJ LAY |NJ LONG INJ RT ASC |NJ AZI4TH |NJ 71141£ PO CST TIM |NJ 2 LAT IMJ 2 LONG

110.00 El 46 11 1937.91 -lZ.04 24.67 94.73 115.82 22 18 28 1337.9 -8.47 17.81

110.00 7 23 22 518t.86 25.87 231.98 99.50 78.07 8 49 43 4581.9 23.97 223.83

100.00 23 2 50 lS90.59 -13.13 5.93 94.18 117.10 25 51 1 1090.6 -9.39 359.14

100.00 8 49 25 4904.42 27.Q6 211.28 99.01 76.79 10 11 7 4304.4 24.97 203.10

110.00 0 4 _ 1510.21 -16.00 550.61 92.$4 120.62 O 29 32 910.2 -_1.81 344.00

110.00 10 8 19 4657.95 30.23 -191.57 98.04 "73.22 11 25 54 4057.6 27.63 183.34

DIFFERENTIAL CDIEIt(CT|ONS M|O-COURSE (X(CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.1585 TRA 1.7494 TC-12.2454 BAU 3.6107 S_T16742.2 SGR 633.5 SG3 82.2 ST 3906.6 SR 590.5 ss 331.0

RDE .4933 RRA .0869 RE3 .2193 FAU-.01017 RRT -.1814 RRF -.1600 RIF .3446 CRT -.3123 CRS .85611 CST -.TSI?

FOE -.8534 FRA .6149 FC3 .3995 BgP 59292 $Ge16754.1 R25 .0990 R15 -.3447 LSA 3919.1MSA 600.1SSA 24.1

• 00E 1.2553 BIRA I.?GgT 6C312.2454 FSP 161 S8116T42.6 S¢82 623.0 TH& 1T9.61 EL1 5911.1 EL2 560.4 ALF 177.24

LAUNCH DATE DEC 28 1964 FLIGHT TI_ 434.00 ARR|VAL DATE MAR § 1968

DISTANCE 935.146 EARIH 10 MARS

55.529 GAL -6.41AZL 88.72 HCA 271.06 SMA 195.18 ECC .26891 |NC 1.2847 Vl 30.282

240.14 RCk 142.E9 kPO 2AT.6_

172.86 ZAC 89.50 ETC 256.97

HELIOCENYRIE CONIC

RL 147.12 LAL -.00 LOL 94.26 VL

RF ZD1).OS LA_ -1.26 LOP 5.32 YF 24,264 GAP -15.07 &ZP 69.96 TAL 329.98 TAF V2 2_.219

RC 351.395 GL 8.92 GP -3.86 ZAL 139.64 ZAP 20.65 ETS 167.99 ZAE 29.28 ETE CLP 20.30

PLAN(TOCENTRIC CONIC

83 23.297 VHL 4.817 DLA -10.29 RAL 254.57 RAD 8567.9 VEL 12.024 PTH 2.1S VHp 7o9§1DpA -12.76 RAp 202.47 ECC 1.3819

LMEM AZI4TH LNCH T|ME L-I TIN[ INJ LAT |NJ LONG INJ RT A$C INJ AZI4TH |NJ TIME PO C$T T|M |NJ Z LAT |NJ 2 LONG

90.00 21 57 30 1925.29 -11.66 23.94 98.78 115.99 22 29 56 132S.5 -8.07 17.10

1)0.00 7 22 23 5219.22 26.57 234.60 101.83 79.30 8 49 22 4619.2 24.63 226.3?

100.00 23 13 45 1671).33 -12.76 5.28 96.21 117.26 23 41 44 1079.3 -9.02 358.50

lO0.OO 6 48 50 4940.41 27.59 213.82 101.56 78.03 iO il 1_ 4540.4 25.67 205.55

110.00 0 14 20 1501.93 -15.71 350.14 94.54 120.76 0 39 22 901.9 -11.51 343.55

110.00 10 8 40 4690.58 50.85 193.94 100.65 74.49 11 26 50 4090.6 28.42 185.59

OIFF(RENT|AL CJ3RRECT|ON3 MID-COUR_d[ EXECUTION ACCURACY ORB|T OETERMINATION ACCURACy

TOE-1.8564 TRAIO.1914 TC-11.7656 BAU 3.6510 $G716607.7 SGR 636.3 SG3 77.1 ST 4000.9 SR 595,3 SS 306.4

ROE .411911 RflA .0752 RE3 .2154 FAU-.01309 RRT -.1984 RRF -.1462 RTF .2121 CRT -.3316 CRS .8802 CST -.7330

FOE -.$380 FMA .5314 FC3 .4984 BSP 59415 Sr,818819.9 R23 .1062 R13 -.2121 LsA 4012.3 MSA 597.2 SSA 23.4

BD( 1.35EZ 0RA|0.1917 BC311.7675 FSP 120 SG116808.2 _ 625.7 THA 179.57 EL1 4005.9 EL2 560.9 ALF 177,12
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